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Pestlome

D-xupouHosuton (D-XWN) npencrtasnser co60i JHLOrEHHYHO MOJIEKY/Y, WIpPaloLLy0 KNOYEeBYHD POJib B WHCYNUHOBOM
Kackage. IHCynuH cnoco6CTBYET BbICBOOOXAEHNIO CUTHANBHBIX MONEKYST — MHO3MTONG0COrINKAHOB, B COCTAB KOTOPbIX
xoaut D-XW, noatomy gecpuumt D-XW B KNeTKax U TKAHAX HanpsMyH accoUMMPOBAH C MHCYNUHOPE3UCTEHTHOCTLIO,
a MEXaHN3M [1eiiCTBMA BCEX WHCYTMHOCEHCUTAN3EPOB CBA3AH C MOBbILIEHNEM KOHLEHTpauuu ceoboaHoro D-XW. OgHako
ponb D-X B opraHn3mMe He OrpaHny1BaAETCS TONMbKO Y4acTMEM B Nepeaade CUrHANOB MHCYNMHA, TaK Kak OH 10303aBMCMMO
Y4aCcTBYeT B Perynsuun 1 psaa apyrux BaxHbIx u3nonornyecknx npoLeccos. 310 No3BONSET YNPaBsATb PasfMyHbIMU
(husmonornyeckmmm npoLieccami B 3aBUCUMOCTU 0T KoHUeHTpaumn D-XW. D-XI [o3o3aBucMmo MOAYIMPYET aKTUBHOCTb
KJI04eBbIX DepPMEHTOB CTepPOMAOreHesa, Takux Kak 17o-ruapokcunasa, 3p-rufipoKcucTeponiaernaporesasa u apoma-
Taza. Takxe OH A€MOHCTPMPYET NPOTWBOBOCNANIUTENbHbIE 1 NPOTUBOOMYXO0JIEBble CBOWCTBA, CHUXAs YPOBEHb (hakTopa
Hekpo3a onyxonu anbda (aHrn. tumor necrosis factor-alpha, TNF-a), anepHoro dhaktopa kanna B (aHrn. nuclear factor
kappa B, NF-«xB) u akcnpeccuto reHa uxterpuHa 3 (/TGB3; 6eta-cybbeanHuua peuentopa gubépuHoreHa TpoM6oLMTOB,
TpoM6OLUMTapHbIiA rukonpoTeunH [a). JaHHble 3ddeKTbl iexXar B 0CHOBE MOTEHLMaNIbHON TepaneBTM4ecKon 3GhHeKTnB-
HocTu D-XW ons Koppekuum pasnnyHoro cnekTpa naTonornii penpoaykTUBHON cuctembl. KomnnekcHoe snusHue D-XI Ha
VHCYNHOPE3UCTEHTHOCTb, PErynauuio CTepOML0reHesa 1 ero NpoTBOBOCNANIUTENbHbIE CBOMCTBA LEeS1atoT 3Ty MOJEKyny
NepcneKkTUBHLIM (DAPMAKOHYTPUEHTOM AJ1 KOPPEKLMU LUMPOKOro CNEeKTPA COCTOSIHWIA: OT CUHAPOMA UHCYNIMHOPE3UCTEHT-
HOCTU C rUnepaHaporeHnei Npyu CUHAPOME NOUKMCTO3HbIX ANYHUKOB A0 FMNeprnponndepaTuBHbIX 3CTPOreH3aBUCUMbIX
3a00MeBaHNN, TaKNX Kak 9HAOMETPKO3, ombpoMmoma MaTku, runepnnasnsg SHAOMeTpuUs n PuéPO3HO-KNCTO3HAA MACTO-
natus. lMoa6op agekBaTtHOM CyTO4HOM J03UpOoBKY D-XI aBnseTcs Knto4eBbiM (DaKTOPOM AN peann3aLuy BCex ero KnuHu-
4eCcKnX ahHeKTOB.

Knto4eBble CNoBa: NHCYIMHOPE3UCTEHTHOCTb, CUHAPOM MOJIMKUCTO3HbIX AUYHUKOB, 3HLOMETPUO3, MUOMA MATKU, NOSMMbI
SHLOMETPUSA, MacTonaTus, runepnsiasus, 3CTPOreHbl, aHAPOreHbl, apoMarasa, runepnposimgepaTMBHbIe 3CTPOreH3aBucHy-
Mble 3a60J1eBaHMs, D-XMpOUHO3NTON

Ina yutuposanus: Mpomosa 0.A., TopwmH W.H0., dukke 6. KnuHn4eckue nepcnekTuBbl [0303aBUCUMOI foTauum D-xupo-
MHO3UTONA NpU 3CTPOreH3aBMCUMbIX TMNepnponudepaTBHbIX 3a60NEBAHUAX XXEHCKOW PenpodyKTUBHOW CUCTEMBI.
Akywepctso, [mHekonornsa v Penpogykyns. 2026;20(2):335-350. https://doi.org/10.17749/2313-7347/0b.gyn.rep.2026.724.
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Abstract

D-chiroinositol (D-Cl) is an endogenous molecule that plays a key role in the insulin signaling cascade. Insulin promotes the
release of inositolphosphoglycans, which contain D-CI so that D-Cl deficiency in cells and tissues is directly related to insulin
resistance. The mechanism of action of all insulin sensitizers is linked to increasing free D-CI concentration. However, the
role of D-CI in vivo is not limited to mediating insulin signal transduction, as it is also involved in the dose-dependent
regulation of various other essential physiological processes. This enables D-Cl-level-based modulation of distinct
physiological functions. D-Cl dose-dependently modulates the activity of key steroidogenic enzymes, including
17a-hydroxylase, 3p-hydroxysteroid dehydrogenase, and aromatase. It also exhibits anti-inflammatory and anti-tumor
properties by downmodulating levels of tumor necrosis factor-alpha (TNF-a) and nuclear factor kappa B (NF-kB), as well as
suppressing integrin B3 (protein that in humans is encoded by the /TGB3 gene) gene expression. These effects underpin
potential D-Cl therapeutic efficacy in managing a broad spectrum of reproductive system disorders. D-Cl-related multifaceted
effects on insulin resistance, steroidogenesis regulation, and inflammation position this molecule as a promising
pharmaconutrient for correcting a wide range of conditions — spanning from insulin resistance syndrome with
hyperandrogenism in polycystic ovary syndrome to hyperproliferative, estrogen-dependent diseases such as endometriosis,
uterine fibroids, endometrial hyperplasia, and fibrocystic breast disease. The selection of appropriate D-CI daily dosage is
a critical determinant underlying its full clinical efficacy.

Keywords: insulin resistance, polycystic ovary syndrome, endometriosis, uterine fibroids, endometrial polyps, mastopathy,
hyperplasia, estrogens, androgens, aromatase, hyperproliferative estrogen-dependent diseases, D-chiroinositol
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Beegenue / Introduction

B MHOTOYMCNIEHHBIX KIIMHUYECKMX 11 3KCMEPUMEHTaMb-
HbIX NCCNEeS0BAHMAX BbISBIIEHA NPAMAs B3aUMOCBA3b MEX-
LY VHCYNMHOPE3UCTEHTHOCTLIO M rMnepnponudeparTnsHbI-
MU 3CTPOreH3aBUCUMbIMW TMHEKONOrNYeckuMm 3abonesa-
HUAMK. B 3TOI CBA3M aKTyaneH nouck MOJSIeKys, KOTopble
MO/ Obl OKasaTb AOMONHUTENIbHOE BIIUSHWUE HA [AHHOE
NaToreHeTM4eckoe 3BeHO, TEM CaMbIM YYYLUNB KOHTPOSIb
3TVX 3a60MEBaAHNIA.

OLHUM N3 TaKWUX MEPCneKTUBHbIX MPUPOLHbLIX COEAN-
HeHuit aBnsetca D-xupounosuton (D-XW) 3a cyet cBoen
CNoCOBHOCTN BIUATL Kak Ha 06MEH UHCYNHA, TaK 1 pery-
NNPOBATL 3KCMPECCUI0 (hepMeHTa apomarasbl B 3CTPOreH-
3aBMCMMbIX OpraHax u TkaHsx [1].

HO3MTONbI — 3T0 LMKNOreKcaHoBble MOMOSbI, OTAN-
yaroLiMecs Apyr oT Apyra B 3aBUCUMOCTM OT OpPUEHTALMK
nx 6 rugpokcunbHblx rpynn. CywlectsyioT 9 cTepeonsome-
POB MHO3UTONA, HO TOJIbKO 2 U3 HUX — MUOMHO3WUTON (M)

1 D-XW nmetotT 6uonornyeckoe 3Ha4eHne A Hawero op-
raHusma [2].

D-X nrpaet KntoyeByo posib B pasnuyHbIX U3nonoru-
YeCKUX npoueccax B OpraHu3me, BXOASA B COCTaB CUTrHaslb-
HbIX MOJIEKYST MHCYNMHA. OLHAKO ero posib He OrpaHuym-
BAETCA TONbKO ML Y4aCTUEM B CUTHAMbHbLIX KacKagax
VHCYNIHA, TaK Kak OH J0303aBUCUMO Perynupyer cTepom-
[0reHe3 1 y4acTBYyeT B paboTe aHTUOKCULAHTHOW M NPOTU-
BOBOCMANUTESIbHON CUCTEM OpraHu3ma.

D-XIN moxeT 6bITb YCBOEH OpraHM3mom Nnn6o yepes
nuLLy (COAepXNTCA B N04AX POXKOBOTO [AepeBa, rpeyke,
HyTe), M60 OH CUHTe3UpyeTca 3HaoreHHo u3 MI ¢ nomo-
LB (DepMeHTa — anMMepasbl. Tak Kak anuMepasa ABfseT-
CSl MIHCYNUHOYYBCTBUTENbHbIM (DEPMEHTOM, TO NPU MHCYNN-
HOpe3ncTeHTHOCTM KoHBepTauna MU B D-XU HapywaeTcs,
4TO cnoco6¢TBYeT popmupoBaHuto aedouumta D-X B ne-
pUdEPUYECKUX TKAHAX 1 JalibHENLLeMy CHUXKEHMNIO YyB-
CTBUTESIbHOCTU TKaHEW K CUrHanam UHCYSNHA.

m https://www.gynecology.su
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OCHOBHbIE MOMEHTbI

Y10 yXe n3BecTHo 06 aToii Teme?

P VIHO3UTONbI — (PaKTOP perynaunumn 06MeHa MHCYNNHA, aHAPOreHoB
(TecTocTepoHa) 1 3cTporeHoB. D-xupouHo3uton (D-XW) Heobxo-
UM Ans PYHKLMOHUPOBAHNS CUTHAMbHBIX MyTeid, BOBEYEHHbIX
B peann3aLmio 61010rnyecknx apMeKToB PeLenTopoB NHCYNHA,
PenpoayKTUBHbIX FOPMOHOB, PErYNALNI0 AKTUBHOCTN apoOMaTasb!.

» [10BbILLIEHNE BHErOHAAHOM KCMNPECcCUn apomatasbl Ha (DoHe rumne-
PaHAPOreHMM y NaLUNEHTOK C CUHAPOMOM MOTMKMCTO3HBIX SUYHM-
KkoB (CIKA) cHmkaeTcs npu NPUMEHeHNN NHO3UTONOB — BTOPUY-
HbIX MECCEHIKEPOB MHCYNUHA: MuonHo3uTona (M) n D-XI.

P AHanu3 cTepeon3omMepoB MHO3UTONA YKa3an Ha CyLEeCTBEHHOE
pasnuyune thapmakonoruyeckoro gencrans M n D-XI. Ycranos-
neHa Jo3o3asucumocts mexxay D-XV n akTBHOCTb0 apomarasbl
(CYP19A1) npu acTporeH3aBUCUMbIX rMNepnponmdepaTnBHbIX
3a60/1eBaAHUSX.

Y70 HOBOFO AaeT cTaThA?

» lHoyKTOpamMm ropMOHO3aBMUCUMOI Nposindepaummn cnyxar
0C06ble aKTUBHbIE META60/UTbI ACTPOreHa — 2-rMApPOKCUICTPOH
(2-OHE1) n 16a-rnapokcnactpoH (16a-0HET), cooTHOLeHNe
KOTOPbIX C TECTOCTEPOHOM Perynmpyet nposndepaTuBHble
MpPOLECChI.

» D-XU adh(hekTMBHO NPOTUBOAEICTBYET NAaTOCM3NONOrN 3HAO-
METpK03a, MUOMbI, HAPYLLIEHWUIA MEHCTpYanbHOro uukna, CrKs.

» MoHoTepanus BbICOKOW J03upoBKoi D-XW n coyetaHHas Tepa-
nus ¢ aneHorectom ([) B MeHbLIMX J03MPOBKAX AOCTOBEPHO
YMeHbLIANN KONNYECTBO, PasMep 1 BacKyNnsapu3auuo 3HAOMeT-
PUOUAHBIX MOPAXEHWIA N0 CPABHEHUIO C KOHTPOMNEM.

Kak 3T0 MOXET NOBUATL HA KNIMHUYECKYHO NPAKTUKY

B 0603pumom byaywiem?

» MoHotepanus D-X/ 3Ha4NTeNbHO CHUXXAET 3KCMPECCUo reHa
SIRTT (cupTyuH-1, Mapkep cTapeHus), MoBbILWAET YPOBEHb
E-kagrepuHa (Mapkep 3amefieHns pa3BuTMs 04aroB 3HLOMETPU-
032, B TOM Y1C/e BHEMATOYHbIX).

» [puem D-XW cHuxan nponudepauuto KieTok (no ructonorunye-
ckomy mapkepy PCNA) n o6pa3oBaHune CeTu Mesikux KpOBEHOC-
HbIX cocynoB (no mapkepy CD34), cHuxXan 3Kkcnpeccuo apoma-
1asbl (CYP19A1).

» Y naumeHTok, npoweawmx neyeHne D-XW u rectareHoM, 0TMe-
YeHa perynsums/Hopmanusaums uHaekca nponudepauum Ki-67:
(9,8 + 4,5 %; Hopma < 10 %) u akcnpeccumn VEGF (1,83 +
0,53 y.e.; Hopma < 2,0 y.e.). D-XW B pamkax KoMnieKcHoi Tepa-
MU CHWKAET MHAEKC MHCYNuHopeaucTeHTHocT HOMA-IR
(2,44 £ 0,56 vs. 3,23 + 0,52; p < 0,001), ynyyLiaeT AMNUOHbIA
npogusib (CHUXKEHNE 06LLEro X0necTepuHa, NunonpoTeMHoOB
HU3KOM NAIOTHOCTW, TpUrnuLepuaos B 1,2—1,4 pasa; nosbILeHe
NNNONPOTENHOB BbICOKOM MioTHOCTY B 1,3 pasa).

[Momumo nepepaym curHanos uxcynuHa, D-XW urpaet
KITHO4EBYIO PONb B psAe APYruMX SHAOKPUHHBIX MPOLECCOB.
HTepecHo, yto D-XW y4acTByeT B BbipabOTKe roHamo0-
TPOMWHOB 1 MOXET [eNCTBOBATb KaK CEHCUOWUNN3aTop
noTenHusmpytowlero ropmona (J1), ynydwas nepegady
curHanos J1I' n BocctaHaBnmBas YU3nN0N0rM4eckoe Co-
oTHoweHue mexay JII n oNnnKyIoCTUMYNNPYIOLLNM
ropmoHom (®Cl) Ha hoHe UHCYIMHOPE3UCTEHTHOCTH
y MayneHToK ¢ CMHAPOMOM MONNKUCTO3HbIX IUHHNKOB
(CMKA).

Ele ogHum foka3atensctBom BaxkHocTi D-XI B ropmo-
HaNbHOI Perynauum ABnseTca ero 40303aBucumas Moaysnsa-

What is already known about this subject?

» Inositols are involved in regulating insulin, androgen (testoste-
rone), and estrogen metabolism. D-chiroinositol (D-Cl) is essen-
tial for functioning of signaling pathways underlying biological
effects coupled to insulin receptors, reproductive hormones, and
regulation of aromatase activity.

» Increased extragonadal aromatase expression along with hyper-
androgenism in patients with polycystic ovary syndrome (PCOS)
is reduced by using inositols — myoinositol (MI) and D-CI as
insulin secondary messengers.

» Analyzing inositol stereoisomers revealed significant differences
in the pharmacological effects mediated by Ml and D-CI. A dose-
dependent relationship was established between D-CI and
aromatase (CYP19A1) activity in estrogen-dependent hyper-
proliferative disorders.

What are the new findings?

» Hormone-dependent proliferation is induced by special active
estrogen metabolites 2-hydroxyestrone (2-OHE1) and 16a-hyd-

roxyestrone (16a-OHE1), the ratio of which with testosterone
regulates proliferative processes.

» D-Cl effectively counteracts the pathophysiology of endometrio-
sis, uterine fibroids, menstrual cycle disorders, and PCOS.

» Monotherapy with high dose D-Cl and combination therapy with
dienogest (DG) at lower doses significantly reduced the quantity,
size and vascularization of endometriotic lesions compared to the
control.

How might it impact on clinical practice in the foreseeable

future?

» D-Cl monotherapy significantly downregulates S/IRT7 gene
(sirtuin-1, a marker of aging) expression and increases the
level of E-cadherin (a marker of slowed development of endo-
metriosis as well as ectopic foci).

» Intake of D-Cl reduced cell proliferation (assessed by histological
marker PCNA) and developing small blood vessel network
(assessed by marker CD34), as well as downregulated aromatase
(CYP19A1) expression.

» In patients treated with D-Cl and DG, regulation/normalization of
the Ki-67 proliferation index (9.8 + 4.5 %, normal: < 10 %) and
VEGF expression (1.83 + 0.53 units, normal: < 2.0 units) was
observed. D-CI as part of combination therapy reduces the
HOMA-IR index (2.44 + 0.56 vs. 3.23 + 0.52; p < 0.001),
improves the lipid profile (decreased total cholesterol, low-den-
sity lipoproteins, triglycerides — by 1.2—1.4-fold; high-density
lipoproteins increased by 1.3-fold).

1S 3KCnpeccumn apomartasbl — PepMeHTa, KaTanuayoLlero
apomarn3aumio A-KofibLia aHApOreHoB AN 06pa3oBaHmMa
9CTPOTEeHOB, U 3TO EANHCTBEHHbI (DEPMEHT, KOHTPONNPY-
IOLLMIA CUHTE3 KaK FOHA4HbIX 3CTPOrEHOB B ANYHUKAX, TaK
1 BHErOHAAHbIX 3CTPOreHOB B XWPOBOW TKaHU, 3HAOMET-
pUN, MOJIOYHbIX XXesle3ax 1 ApYrux aCTporeH3aBUCUMBbIX
opraHax u Tkauax [3].

dkcnpeccus apomarasbl HabnLAETCA NPy BCEX 3CTPO-
reH3aBUCMMbIX TUNepnponndepaTuBHbIX TMHEKONOrnYe-
CKMX 3a6051eBaHNAX — SHAOMETPMO3E, MUOMAX MATKU, XKe-
Ne3nCTON runepniasuy 3HLOMETPUA W NOAUNAX, a TakxKe
npu oMbpO3HO-KNCTO3HOM MacTonatuu [4-6].
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VIHCYNnuH, TakXXe Kak 1 3CTPOreHbl, ABMSETCA rUnepnpo-
nndepatuBHbIM FOPMOHOM, NMO3TOMY JIOKaNbHAsA rMNepuH-
CYNMHEMUS HA (DOHE WHCYNIMHOPE3WUCTEHTHOCTU CNOCOo6-
CTBYET YCYrybneHuto runepnponndeparTBHbiX 3CTPOreH-
3aBWCUMbIX NMPOLLECCOB, B TOM YUCIE U 3 CHET AOMOJHU-
TeJIbHOr0 CMHTe3a apomarasbl B XXMPOBOM TKaHU. Takxe
B UCCIIe0BAHNAX ObISI0 MOKA3aHO, YTO UHCYIIUH W UHCYIN-
HOMOJ06HbIE (PAKTOPbLI POCTa Y4ACTBYIOT B NponindepaLmm
1 Jeunayanusaumm sHLOMETpUs BO BPEMS MEHCTPYaIbHOMO
LLMKNa, OMOCPeLOBaHHO BINAKOT HA UHBA3MWIO 3HOOMETPMA
npu peTporpagHoi MeHcTpyaLuu u opmupoBaHmne 6one-
BOr0 CMHApOMA Npu SHAOMETPUO3e [7].

Takxxe 0TMe4aeTcs runepcTUMynupytolee B3aumMoaen-
CTBUE MEXAY 3CTPOreHamu, nMporecTepOHOM U UHCYNN-
HOMOLOO6HbIM (DakTOpoM pocTa (aHrn. insulin-like growth
factor, IGF) npu pocte Mmnomarto3Hbix y3nos. [Jlobasne-
HUe in vitro NnporecTepoHa K 06paboTaHHbIM 3CTPALMOSOM
K/IeTKaM MWOMbl U MUOMETPUS BbI3bIBAET 3HAYNTESIbHOE
yBenuyeHune akcnpeccuu IGF, 4ONOAHUTENbHO CTUMYNUPY-
tOLLLero nponndepamnio KneTok Muomsl [8, 9].

[Tpwn XenesncTon runepnnasnun 3HAOMETPUA TaKxKe OT-
MEYaeTCcs TeCHas KOPPeNALMOHHAsA CBA3b C UHCYIMHOPE3N-
CTEHTHOCTbI0, KOTOpPas Cnoco6CTBYET NOBbILLEHNIO YaCTOTbI
peLuanBoB 3TOr0 3CTPOreH3aBMcMMOro npoLecca, HecMo-
TPS HA XMPYPrUYecKoe unn ropMoHansHoe neveHue [10].

B aToii cBa3n monekyna D-XW npefcTtaBniseT BaxHOe
TepanesTNYeCKOe 1 NATOreHETYECKOe 3BEHO B HOpManu3a-
LM 06MeHa 3CTPOreHOB W UHCYMUHA AN JONONHUTENbHO-
0 KOHTPOSIA TUNepnposiMtepaTnBHbIX 3CTPOreH3aBUCUMbIX
3a60/1eBaHNIA B NPaKTUKe Bpaya-rmHeKonora.

Pop D-XHpPOHMHO3HUTOIA B IIPEOTOICHUH
HHCY/IHHOPE3UCTEHTHOCTH / D-chiroinositol
role in overcoming insulin resistance

MwuouHosuTon n D-XI HaxoasTCst BO BHYTPUKNETOYHOM
NPOCTPAHCTBE NIN60 B BUAE MHO3MTONGOCKDATOB (AHI.
inositol phosphates, IP) — cB060AHbIX MOJIEKYN B BOAHOM
pacTBope, NMn60 B Buae dpocdarnannnHosutondgocgara
(anrn. phosphatidylinositol phosphate, PIP) — rugpodouns-
HOro KOMMNOHEeHTa dpocdonunuaHoro 6ucnos knetok [11].

B HeakTusHbIx popmax MU n D-X B OCHOBHOM Cylile-
CTBYIOT B Buae ocdaruaunuHosuton-4,5-6ucgocdara
(aHrn. phosphatidylinositol-4,5-bisphosphate, PIP2), ko-
TOpPbIA NOJA AACTBNEM BHEKNIETOYHbIX CUTHANOB MOXET
hocchopunuposatbcs nog AencTemem gocgaTuansinHo-
3uton-3-kuHasbl (aHrm. phosphatidylinositol 3-kinase, PI3K)
¢ o6pasoBaHmem gpocaTnannnHosnTon-3,4,5-tpucdoc-
¢hara (aHrn. phosphatidylinositol 3,4,5-trisphosphate, PIP3);
nnéo gocponunasa G (aHrn. phospholipase G, PLC) moxet
KaTanu3uposaTb BbICBOOOXAEHNE MHO3UTONA U3 KITETOY-
HbIX MeMOpaH, npoayuupys nnoauton-1,4,5-tpucdocdars!
(aurn. inositol-1,4,5-trisphosphate, 1P3) n3 HekoHbOrMpo-
BaHHOro PIP2.

MpuMeYaTenbHO, YTO U3 KNETOYHbIX MeMOpaH MOXeT
BbICBOO0XAAThCA HEe TONbKO IP3, HO 1 nHo3uTONdoOCHO-

rMnKaxbl (aHrn. inositolphosphoglycan, IPG), koTopble yya-
CTBYIOT B CUIHaMax MHCYNINHA, a TAKXXe Yepe3 MUTOXOHAPM-
aNbHYI0 NUPYBaTAErMAPOreHasy Crnoco6CTBYIOT BKITHOYEHNIO
rMoKo3bl B UMKN Kpe6ca ¢ 06pa3oBaHMeM afieHO3UHTPU-
dhocdopHoi kucnotel (ATD).

D-XW cynTaetca Kno4eBOn MOJIEKYNON B CUrHASIbHOM
Kackage uHcynuHa (puc. 1). NHosutonocdornmkansl
(IPG) Ha ocHoBe D-XI (anrn. D-chiroinositol-containing
inositolphosphoglycan, DCI-IPG) yyacTsytoT B nepenaye
CUTHaNa peLenTopom WHCyNMHA. B yacTHocTh, genctsue
WHCYNMHA CNOCO6CTBYET 0NocpesoBaHHOMY dpocdponuna-
301 BbicBOOOXAEHNO Megmatopa DCI-IPG — nceBgoauca-
Xapuaa, CoCTOALLEro 13 ranakTo3amiHa u NUHUTONA, KOTo-
pblit aensetcsa 3-0-meTunosbiM acoupom D-XU.

Cpasy B HECKONMbKMX KITMHUHECKMX UCCef0BaHMAX ObIs0
MoKa3aHo, 410 BbiaeneHne DCI-IPG TecHO cBSA3aHO C 4yB-
CTBUTENLHOCTBIO K UHCYNUHY [12-14].

®akTunyecku, HapyweHue Bblaenenuns DCI-IPG u3 kne-
TOYHbIX MeMOpaH XapakTepHO ANS WHCYNNHOPE3UCTEHT-
HbIX NaUWeHToB, a AoTauua D-XW noBbIwaeT YyBCTBUTESb-
HOCTb K UHCYMNHY U CHWXAET YPOBEHb MHCYNMHA [15, 16].

Poisb D-XMpPOHHO3HUTOJIA B PETY/IAIHH
crepougorene3a / D-chiroinositol role
in steroidogenesis regulation

[Tomumo nepefayn curHanos wHcynuHa, D-XW Takxe
y4acTBYeT B BbIPabOTKe roHafoTPONMHOB. OH MOXET Aeii-
CTBOBATb Kak ceHcubunusarop J1I, ynyywas nepegady cur-
Hanos JII'. BeposTHo, 310 cBA3aHO ¢ y4actmem D-XU B cur-
HanbHOM nyTw JIM [17, 18].

Takxxe D-XU vrpaet BaxHyt0 posib B 3KCMPeccuu reHa
apomarasbl — (hepMeHTa, KOTOPbI KaTanu3upyert apoma-
T3aumto A-KonblLa aHAPOreHoB ¢ 06pasoBaHMeM 3CTPO-
reHoB; 3TO eANHCTBEHHbIN (DEPMEHT, KOTOPbIA KOHTPO-
nupyeT 06pa3oBaHue 3CTPOreHOB B PasnMYHbIX OpraHax
1 TKauax [19].

Apomatusaunu noABepratTcs aHAPOCTEHANOH, TECTO-
CTEPOH 1 pexxe ux 16-ruapokcunpon3BoHble. AHOPOCTEH-
LVNOH NPeBpaLLaeTcs B 3CTPOH, TECTOCTEPOH — B 3CTPaAN-
on, a ux 16-ruapokcunpon3BoaHbie — B 16-0KCU3CTPOH
1 3CTPMOJT COOTBETCTBEHHO. HECMOTPSA HA TO YTO B AMY-
HUKAX KaTaJiMTM4eCKOMY [eliCTBIUI0 apomarasbl NojBep-
raeTcs rnasHbIM 06pa3oM TECTOCTEPOH, OCHOBHbIM CY6-
CTPaToOM Ans apomaTasbl B OpraHu3me B LIESIOM ABNSETCS
AHAPOCTEHANOH. 3TO 006YCIIOBINBAET NPEUMYLLECTBEHHOE
3KCTparoHagHoe o6pa3oBaHue 3CTPOHA, KOTOPbLIA 3aTeM
MOXXeT 6bITb BOCCTAHOB/NEH B 60J1€e MOLLHbIA 3CTPOreH —
3CTpaanon npu ydactun 17-ruapokcuctepounamerungpore-
Hasbl [20-22].

C ppyroi cTopoHbl, acTpaguon n OCI MHOYLMpPYHOT 3KC-
npeccuio apomarasbl [23-25]. lMockonbky D-XW cnoco6-
CTBYET CHUXEHNIO U30bITOYHON 3KCMpeccun apomarasbl,
BMOJIHE BEPOSATHO, 4TO acTpaanon n OCI 6oKMpYOT Cur-
Hanbl D-XW B nonb3y MW, 4To npuBOANT K NOBLILIEHUIO
3KCnpeccum apomarasbl.
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PucyHok 1. Peannsauus curHanbHblx Kackafos MHCYNMHA ¢ nomoLso D-xupouHosutona (DCI), Bxoasiuero B cocTas

nHosutonocdornnkasos Ha ocHose DCI (DCI-IPG) [3].

Mpumeyanne: INS — nHcynun; IRS1/IRS2 — cy6eTpat peyentopa nHcynmHa 1/cy6ctpar peuentopa ucymnuna 2, PIP2 — oocgpatuaunnnodnton-4,5-6ucghocar;
PIP3 — hocpatngnnurosuton-3,4,5-tpucchocepar; PLC — cpocchonunasa C; PLD — chocghonmnasa D; p85 n p110 — perynatopHas n karanutnyeckas
cyopeauHnLbl hocchoTnannnHo3NToN-3-kuHase! (PISK); p110a/p110B — katanutudeckue cyobeanHuLbl hocchoTuanamHosuton-3-kuHass! (PISK);

IR — nHcynnHoBbI peyentop, Akt — cemeiicTBO NPOTenHKUHA3 B, BKIToYaroLLee B ce65 TpU BHYTPUKIIETOYHbIX Oe/IKa, Kogupyembix reHamu AKT1, AKT2, AKT3;

0 - peakuyus oTgeneHus 0T MEMOPaHbI; P — chocchaTHble rpynrbl.

Figure 1. D-chiroinositol (DCI), a component of inositol phosphoglycans (DCI-IPG) in enabling insulin signaling cascades [3].

Note: INS — insulin; IRS1/IRS2 — insulin receptor substrate 1/insulin receptor substrate 2; PIP2 — phosphatidylinositol-4,5-bisphosphate; PIP3 —
phosphatidylinositol-3,4,5-trisphosphate; PLC — phospholipase C; PLD — phospholipase D, p85 and p110 — regulatory and catalytic subunits of
phosphatidylinositol 3-kinase PI3K; p110a/p110B — catalytic subunits of phosphatidylinositol 3-kinase PI3K; IR — insulin receptor; Akt — protein kinase B family
includes three intracellular proteins encoded by AKT1, AKT2, and AKT3 genes; O — membrane detachment reaction; P — phosphate.

Takum o6pasom, D-X n MW peiicTBytOT pazHoHanpas-
NEHO B OTHOLLIBHIM apOMaTa3HOIi aKTUBHOCTW, NO3TOMY NpK
HANINYKMN Y XKEHLLWUH 3CTPOreH3aBUCUMBbIX runeprnponmnde-
paTMBHbLIX 3a60/1eBaHNIA NPeanoyYTeHWe creayeT O0TAaBaTb
HO3UTOMNOBbLIM KOMMEKCaM, COJepXaLlum B CBOEM COCTa-
Be ToNIbKo D-XW ans 10303aBUCUMOIA PErynsaunm n3bbITou-
HO1 apOMaTa3HOM aKTUBHOCTM (pUE. 2).

OnTuManbHble CyTOYHble A03UPOBKN D-XI 04eHb BaXKHb!
ANA Perynauuu cTepouaoreHesa B AnyHnKax. TKaHb au4-
HUKOB cama 1o ce6e He SBNSETCS UHCYNNHOPE3NCTEHTHON,
MO3TOMY MpPY TUNEPUHCYTMHEMIM B SNYHMKAX NPOLOKA-
eT paboTaTh anuMepasa, KoTopas 0TBeYaeT 3a HeobpaTu-
myto KoHsepcuto MW B D-XW, HO 0JHOBPEMEHHO C 3TUM
AKTMBHOCTb 3NMMepasbl B MHCYNUHO3ABUCUMbIX OpraHax
1 TKaHAX (9HOOMETPUIA, MbILLbI, XUPOBAsA TKaHb W Ap.)
CHWXXEHa, 4T0 CNoCoOCTBYET (HOPMUPOBAHMIO B HUX fledon-
umta D-XW, ycyry6nas Kak MHCYNMHOPE3UCTEHTHOCTb, Tak
11 MOBBbILLEHWE aKTUBHOCTY apomatassl [26, 27].

B aT0i1 CBA3M HA OCHOBAHWUU KIUHUYECKUX UCCNel0BaHNIA
Obinn onpefeneHbl onTUManbHble gotauun D-XU ons »eH-

LH B Konuyectse 6001200 Mr B CYTKU; Takue [O3UPOBKM
He YrHeTatoT rOHaAHY0 apomarasy, HopMarbHbI CTEPOM0-
reHe3 U KOHBEPTaLMI0 TECTOCTEPOHA B 9CTPAANON B ANYHU-
Kax, B TOM 4ucne 1 Ha cpoHe CITKH, HO npn aTOM ynyyLwaT
YYBCTBUTENbHOCTb KNETOK K UHCYHY B WHCY/IMHO3aBU-
CUMbIX OpraHax u TKaHsx, HOpMann3ys B HIUX 3KCMPECCUto
BHEroHa[|HOI apomarasbl 1 Croco6CTBYA [OMOSHUTESIbHOMY
KOHTPOMO 3CTPOreH3aBMUCUMbIX MNepnponndepaTuBHbIX
3a060J16BaHMNIA XKEHCKON PenpPOYKTUBHON CUCTEMBI.

36bITO4HAs aKcnpeccus apomarasbl HabnoLaeTcs
B 04arax 3HAOMETpM03a, B y4acTKax Xenes3ucTton runep-
nnasum SHAOMETPUA, B KIeTKax MUOMbI N B COCyAax, KO-
TOpble ee KPOBOCHAGXAKT. Takxe BbICOKAs 3KCMpeccus
apomarasbl 0TMeYaeTcs B Tex 06/1aCTAX MOJIOYHbIX XKenes,
rae yaiie Bcero oopmMmupyoTca HOBOOOPa3oBaHUA, B TO
BPEM$ Kak B HEW3MEHEHHOM 3HAOMETPMI 3KCNPeccus apo-
maTtasbl He Bo3pacTaeTt. CoyeTaHme unu nocneaoBaTebHoe
pasBuUTME 3HAOMETPMO3a, MUOM 1 MAcTONaTUN OTMEYaeTcs
noyTn B 85 % cny4aes, 410 roBOPUT 06 06LLEM MEXaHN3Me
nx passutus [4-6].
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ropMoOHa.

Note: DCI - D-chiroinositol; MI — myoinositol; LHR —

Poib D-XMpPOHMHO3UTOJIA B PETYIAIUH
IIPOTHBOOITYXO0JIE€BBIX

H IIPOTHBOBOCHAINTEIBHBIX IIPOLECCOB /
D-chiroinositol role in the regulation

of antitumor and anti-inflammatory
processes

[ToMUMO perynaunm 3Kcnpeccuu reHa apomarassl,
y D-XIN 661510 06HAPYXXEHO BINSHNE 1 HA AKCNPECCUIO [IpY-
X reHoB. B Hay4HbIx pa6oTax 6blno nokasaHo, 41o D-XU
CHIDKAET 3KCmpeccutio nHterpuHa B3 in vitro. ®akTnyecku,
VHTErpuH B3 cHuTaeTcs NpoonyXoneBbiM UHTEFPUHOM, MO-
CKONbKY €ro NOBbILLIEHNE CBA3AHO C METACTaTUHECKUMN
11 MIHBA3MBHbIMI MpOLECccamMm, a ero noAaBlieHne 0CTaHaB-
nnBaet 311 ABneHNA. D-XI CHuXaeT 9KCNpeccuio NHTerpu-
Ha B3, a Takxe (DAKTOPbI BOCNaneHus — PakTop Hekposa

PucyHoK 2. Ha pucyHKe nokasaHa perynsuus 3Kcnpeccuu apomarasbl ¢ NOMOLLbIO MOTEUHU3MPYIOLLEro ropmoHa (LH)
1 HONNMKYNOCTUMYNUPYHOLLEro ropMoHa (FSH). ToHaf0TPONMHbI Y4aCcTBYIOT B CTEPON0TEHE3e SMYHIKOB Yepe3 CBOM BHYTPUKNBTOYHbIE
Me[NaTopbl, KOTOPbIE, KaK NpefnonaraeTcs, ABNATCA MHO3UTONAMK [3].

Tpumeyanne: DCI — D-xupourosuton; Ml — muonHoauton; LHR — peyentop moTenHn3npyroLyero ropmora; FSHR — peLentop ¢onmkynoctumynpyoLero

Figure 2. Aromatase expression regulated by luteinizing hormone (LH) and follicle-stimulating hormone (FSH). Gonadotropins participate
in ovarian steroidogenesis through downstream intracellular mediators, supposed to be inositols [3].

luteinizing hormone receptor; FSHR — follicle-stimulating hormone receptor.

onyxonu anba (aHrn. tumor necrosis factor-alpha, TNF-a)
1 nHTepnenknH-6 (aurn. interleukin-6, IL-6) [22, 28, 29].
[lononHuTenbHbIe JoKasaTeNibeTBa cnocobHocTn D-XU
npefoTBpaLLlaTb NOABIIEHWE CPeAbl, 6NnaronpuaTHONR 3J10-
Ka4eCTBEHHbIM OMyXO0NsAM, OCHOBAHbI HAa €ro BO3AEACTBUM
Ha OKMCNUTEeNbHbIA cTpecc. B yactHocTu, D-XW uHrnom-
pyeT akcnpeccuto okemaasbl NOX4 (aHrn. NADPH oxidase
4) N UHOYUMPYET aKTUBHOCTb TPAHCKPUMLMOHHOIO (hak-
Topa NRF2 (aHrn. nuclear factor erythroid 2-related factor
2). NOX4 — 3T0 MMTOXOHAPUANbHbIA (DEPMEHT, KOTOPbIN
NpoM3BOANT CBOOOAHbIE KNCNOPOAHbIE pPaauKarbl, yCu-
NUBAKOLLNE OKUCITNTENIbHBIA CTPECC 1 BOCMANUTESIbHbIN
otBeT Knetkn. NRF2 aBnsieTca Kno4YeBbIM Perynsatopom
romMeocTasa OKUCIIMTENBHOMO CTPecca U MeTabonuama, 41o
BNWAET Ha PAL APYrUX CUrHANbHbIX Kackagos. B nocneaHue
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rofbl UccnefoBaTesin COCPEAOTOHUMN YCUNA HA NOUCKe
(bapmaLleBTUYECKUX MpenapaTos, CNOCOGHbLIX MOBbICUTD
akTusHocTb NRF2. B atom oTHoweHuu D-XW, BeposTHO,
MOXET NnpeAcTaBnATb co60M 6e30MacHoOe afblOBAHTHOE
neYeHne, CHUKaoLLee BOCNANUTENbHbIA CTaTyC W yCTpa-
HSIOLLLee MPOOMYX0NeBbI CTUMYN uHTerpuHa B3 [30, 31].

D-XHpPOHMHO3HTOI: OT IOHHUMAHHA
MEXaHH3MOB JIEHCTBHA K IPHUMEHEHHIO
B KIMHUYECKOH MPAKTHKE /
D-chiroinositol: from understanding
the mechanisms of action to application
in clinical practice

Komop6ugHhble runepnponuciepatusHbie 3a6onesanus
Ha thoHe CHHAPOMA NOAMKUCTO3HBIX AMYHNKOB

¥ U36bITOYHOI Macce! Tena / Comorbid hyperproliferative
diseases associated with polycystic ovary syndrome

and overweight

N36bITO4Has Macca Tena y »eHwmH ¢ CIMKA (auarHos
rpynnbl £28.2 n E66.0 no MKB-10) crnoco6CTByeT JOMOSHU-
TeJIbHOMY YXYALLIEHUI0 VHCYNIMHOPE3UCTEHTHOCTH, MO3TOMY
npumeHenune D-XM nosBonseT 6bICTPO HOpMaNnM3oBaTb Me-
TaboNMYecKnii NPOUb U YHKLNOHANbHYIO aKTUBHOCTb
runoTanamo-runodu3apHo-roHagHoi ocu, Noamaep>Kmeas
(byHKLMOHANbHbIE COOTHOLWEHNS mexay JIT/OCT un Tem
CaMbIM CHUXas WHCYNMHO3ABUCUMYIO U J1T-CTUMYNUPOBaH-
Hyto runepaHaporeHnio [17-19]. funepaHaporeHns y »eH-
LLWUH C U36bITOYHOM Maccoi Tena Ha poHe GMKA moxer
NPUBOANTL K POCTY JIOKANbHOIO CUHTE3a 3CTPOreHOB Ha
(boHe MOBbILLIEHNA BHErOHA[HON 3KCNPeccui apomarassl
B XKMPOBOI TKAHM, 4TO MOBbLILIAET PUCK PA3BUTMSA pa3nny-
HbIX TUNepnponueparnBHbIX 3a60J1eBaHNA SHAOMETPUS.

B paHHom cutyauun D-XI o6nagaet Lenbim paaom Kiu-
HUYECKNX npenmyLlecTs. G 0QHOI CTOPOHBI, ero npuMeHe-
Hue ByaeT cnoco6cTBOBATL 60MEe BbICTPOMY BOCCTAHOBIIE-
HUK PUTMUYHOCTI OBYNIALMW U COOTBETCTBEHHO BO306HOB-
NEHUI0 NPOrecTepoHOBO pasbl LKA, KOHTPOMPYIOLLEIA
nponudepaTBHble NPOLECChI B AHAOMETPUM U MOMOYHbIX
Xefesax; ¢ [Ipyron CTOPOHbI, 6yAeT CHMXATbCA onocpe-
[OBaHHAsA TUNEPUHCYNNHEMUEN N3OLITOYHAA NPOAYKLNSA
aHAPOreHOB 1 MOAYNMPOBATLCA 3KCMPeccUs apomarasbl,
4TO GyAeT cnoco6CTBOBATH KOMMIEKCHOW HOpManusauum
BHErOHAJHOr0 CMHTE3a 3CTPOreHOB Kak B KNeTKax 9HAO-
METpuS, TaK 1 B aANnoLuTax, 4ONONHUTENbHO CHUXAs pUC-
K1 (DOPMUPOBAHMSA TUNEPNPONNEPATUBHbLIX NMPOLLECCOB
Ha poHe CITKS.

Xenesuctasa runepnnasusg U NOAKUNbI 3HAOMETPUA /
Glandular hyperplasia and endometrial polyps

JKenesucras runepnnasns n NoAUnbl AHLOMETPUS (ana-
rHo3bl rpynnbl N84-N85 no MKB-10) BcTpevaroTcs y »eH-
LLWMH Pa3HOro penpoayKTMBHOIO BO3pacTa, HO UX YacToTa
3Ha4MTeNbHO Bo3pacTaeT Ha dhoHe CIKA B pe3ynbrate He-
perynspHbIX NporecTepoHoBax (a3 Lukna, a Takxxe B npe-
MeHonay3anbHOM Nepuofe Ha POHe KOMMEHCATOPHOro

noBbIlWeHNs ypoBHS OCI, 4To NPMBOANT K U3BLITOHHON
CTUMYNIALNKU aPOMATA3HON aKTUBHOCTM.

IHCYNMHOPE3NCTEHTHOCTL U 0XUPEHUE ABNAKOTCS A0-
NOMHNUTENbHbIMK (DAKTOPaMmM PUCKA PA3BUTUS PA3NYHbIX
3/10KA4YECTBEHHbIX MPOLECCOB, BKNKOYasA PaK 3HLOMETPUS.
B monynsunoHHbIX UccnefoBaHMaX 6bI10 06HAPYXXEHO, Y4TO
Cpefy NaLeHToK ¢ pakom aHAOMETpus 41 Y% XKEHLLMH umve-
eT OXupeHue. TakxKe B UCCNeLOBaHUAX Gbina BbIABNEHNS
CTaTUCTMYECKU 3Ha4YMMas KOppensunoHHas B3aumMoCBA3b
MEXAY WHCYNIMHOPE3NCTEHTHOCTbIO 1 PA3BUTMEM NOJIAMNOB
aHpometpusd [10, 32, 33].

YuauTbiBas TOT OAKT, Y4TO PUCK PELMANBOB XXENe3nUCTOol
runepniasny 1 NoAnUMoB HAOMETPUS NOCNe rOPMOHanb-
HOTO UMW XUPYPTrUYECKOro JIEYEHNUS 04eHb BbICOK U MO pas-
HbIM OLieHKam cocTtaBnsieT 44,1-64,7 %, a puck ManurHu-
3auMm Ha hoHe COonyTCTBYHOLLEro MeTabosIN4ecKoro CuH-
Qpoma Bo3pacTaeT B 2-3 pa3a, BKI4eHne Monekynbsl D-X1
B CXEMY JIe4eHMs TaKNX XKEHLUMH NpeAcTaBniseTcs narore-
HeTMYeckun LenecoobpasHoiM [34-36].

B knuHuyeckom nccnegosadum G. Porcaro ¢ coasT.
6b110 NpoaHanM3npoBaHo npumeHeHne D-XW B Konuye-
ctee 600 Mr B CYTKM Y XXEHLLWH B NpeMeHonayse ¢ npocTon
XeneaucTon runepnnasuein 6e3 atunum [37]. Mpogonxu-
TeNbHOCTb UCCNeLoBaHNA cocTaBuna 6 mecaues. B xoae
NCCNea0BaHNA U3y4anu TOMLWUHY SHAOMETPUS 1 06bEM
MEHCTPYarnbHbIX KDOBOTEYEHWIA C TOYKAMI KOHTPONSA Yepe3
3 1 6 mMecsueB. CTaTUCTUHECKM 3HAYUMOE Yy4LLIeHne ToN-
LLMHbI 3HAOMETPUA BbISI0 OTMEYEHO YXKe Yepes3 3 mecsaua
Tepanuu no CPaBHEHUIO C UCXOAHbIMU NnoKasatenamu. He-
pe3 6 mecsLeB Tepanuu 6biNo YCTaHOBNEHO AanbHeillee
CTAaTUCTMYECKOE YNyYLUeHNe TONLWMHbI 3HAOMETPUS NPOTUB
3 mecsues Tepanun (p < 0,001). Ha done Tepanun D-XU
TaKXXe HOpManu3oBancs 06bemM MEHCTpyaNbHbIX KPOBOTE-
YEHWI 1 MPOLOHKUTESIbHOCTL MEHCTpyauum (puc. 3).

B poccuiickom npocnekTMBHOM paHLOMU3UPOBAHHOM
[BONHOM CJ1eMnoMm nnaue60-KOHTPONIMPYEMOM KIMHUYECKOM
1CCNefoBaHum Bblfia NPoOBeAeHa OLeHKa 3PeKTUBHOCTM
11 6€30MacHOCTY BUONOTMYECKN aKTUBHOTO KOMIeKca VHo-
kupon, cogepxaiero B 1 tabnetke 600 mr D-XW + 2,5 mr
TMoKOHaTa Mapradua (nponssoncteo Erbozeta, Pecny6nu-
ka CaH-MapuHOo), B KOMMNEKCHON Tepanui NaLneHTok ¢ ri-
CTOJSIOMMYECKN MOLATBEPXXAEHHON runepniasnein 3HLOMeT-
pus 6e3 atunuu (n = 60). MauneHTKn 6o paHLOMU3NPO-
BaHbl Ha 2 rpynnbl [38].

Mepsas rpynna (n = 30) nonyyana Nxokupon no 2 1a6-
netkn B feHb (1200 mr/cyT D-XI) + HOpaTucTepoHa auertar
B HEMPEPbIBHOM PEXWME COracHO JeNCTBYIOLLEN MHCTPYK-
umu. Bropas rpynna (n = 30) nony4ana HopaTUCTEPOHA
auerar B aHalIorM4HOM pexxume + nnawe6o. [nMTensHOCTb
Tepanun cocTaBuna 6 MecsLeB ¢ NOCNeayoLWMm Habnwae-
HWEM 32 JUHAMUKON PELMAMBOB B TEHEHNE eLLe 6 MecsLes.
Mocne 6 mMecsLeB Tepanui MOJHbIA MOPAONOrNYeCcKIin pe-
rpecc runepnnasum 3HAOMETPUS ObI JOCTUrHYT Y 26 13 30
(86,7 %) mauueHTOK nepson rpynnbl, nosny4aswuux 1200 mr
D-XI + recrareH, 4To B 1,4 pasa BblLLe N0 CPaBHEHUO ¢ 18
13 30 (60 %) MeHLLMHAMIL BTOPOI rpynmbl, NPUHUMABLLM-

N
=
N
N
°
5
=
N
=)
°

C O

poxdoy pue A301000uAix) ‘so111918qQ)

uonon




KnuHn4eckue nepcnekTusbl 40303aBUCMMON AoTauum D-xuponHo3uTosna npyu 3CTPOreH3aBMCcMMbIX runeprnponundepaTuBHbIX

3a60/1€BaHNSAX XKEHCKOM PenpoayKTUBHO CUCTEMbI

AxymiepctBo, I'maekoaorusa u Pennpoaykiina PRI EITR P

MU recTareH + nnaue6o (p = 0,02). Peunansbl runepnasum
3HAOMETpUS 63 aTunun 4epe3 6 MecsLEB NOCNE OKOHYa-
HUS NTEYEHNS BbISBNANUCH B 3,7 pasa pexe y NaLmeHTokK no-
cne Tepanuu ¢ go6asneHnem D-XU K rectareHy no cpasHe-
HUIO C Tepanuen B rpynne recrareH + nnaue6o (10,0 % vs.
36,7 %; p = 0,015) (puc. 4, 5).
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PucyHok 3. ekl Tepanum D-xuponHosutonom (600 mr/cyT)
NauneHTOoK C runepniasuer 3HA0MeTpUs, N3MepeHHbIe Ha
1cxonHom yposHe ([eHb 0) v 4epe3 3 1 6 MecALEB neveHus:

A — 3Ha4eHUA TONLWMHBI 3HAOMETPUS; B — NpOLONIKUTENBHOCTD
MeHcTpyaunn; G — npoJomKMTENbHOCTb CUITbHOTO MEHCTPYabHOM0
KpoBoTeyeHus [37].

lpumeyanme: *p < 0,001 — pasanans cTaTncTn4ecku 3Ha4nmsl 1o
CPaBHEHWIO ¢ NCX0LHbIM 3Ha4eHnem (derb 0); #p < 0,001 — pasnnqus
CTaTUCTUYECKY 3HAYVMMbI 10 CDABHEHWIO CO 3HAYEHNEM 4epe3 3 mecsua
TI8YEHNA; PE3YNbTaThl PEACTABIIEHb! KaK CPEHEE 3HAYEHNE * CTaH[APTHOE
OTKJIOHEHNE.

Figure 3. Effects of D-chiroinositol therapy (600 mg/day) in patients
with endometrial hyperplasia measured at baseline (Day 0) and
following 3- and 6-month-long treatment: A — endometrial thickness
values; B — duration of menstruation; C — duration of heavy
menstrual bleeding [37].

Note: *p < 0.001 - significant differences compared to baseline value

(Day 0); #p < 0.001 — - significant differences compared to the value
following 3-month-long treatment; results are presented as mean + standard
deviation.

CoHorpadomyeckas OLEHKa TONLMHbI QHLOMETPUS Ye-
pe3 6 mecaleB nocne npekpawieHus Tepanun (Taén. 1)
cocTaBuna 8,5 £ 2,6 Mm y npuHumanLumnx D-XW + rectareH
n 11,4+ 2,9 mm B rpynne rectareH + nnaue6o (p < 0,001).

B rpynne naumenTok, npoweawmnx nevyeHune D-XW u re-
CTareHom, 0TMe4eHa Hopmanusauus nHaekca nponude-
pauum Ki-67 (9,8 £ 4,5%; Hopma < 10 %) u akcnpec-
cum hakTopa pocTa dHAOTeNns COCyaoB (aHrn. vascular
endothelial growth factor, VEGF) (1,83 + 0,53 y.e.; Hopma:
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Endometrial thickness.
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B3, after 12 months

-e- [ectareH + D-XU
Gestagen + D-CI (n = 30)

-o- [ecTareH + nnaue6o
Gestagen + placebo (n = 30)

PucyHok 4. [InHammka TONLLMHBI SHLOMETPUS (MM) N0 AaHHbLIM
YNbTPa3BYKOBOI0 uccneaosanns [38].

Tpumeyanne: *p < 0,001 — pasnuyns cTaTUCTUIECKN 3HAYNMbI

110 CPABHEHUIO € NCXOLAHbIM 3Ha4eHnem, B — Buaur.

Figure 4. Temporal change in endometrial thickness (mm) according
to ultrasound examination data [38].

Note: *p < 0.001 - significant differences compared to baseline value,; B — visit.

100
i 86,0
®
= 80 -
=
S
g 60 -
[T
; 40- 36,7
<
5
2 u
g 2 10,0
O_

Mopdonoruyeckuii Peunausbl, 12 mec
perpecc, 6 mec Relapses, 12 months
Morphological

regression, 6 months

M recrare + D-XU
Gestagen + D-CI (n = 30)

¥ Trecraren + nnaue6o
Gestagen + placebo (n = 30)

PucyHok 5. Mopdhonornyeckunin perpecc runepnnasum aHgomeTpus
4epe3 6 MecsALEB Tepanuu 1 4acToTa peLnanBoB Yepes 6 Mecales
nocre 0KoH4aHus Tepanuu [38].

Figure 5. Morphological regression of endometrial hyperplasia
following 6-month-long therapy and the frequency of relapses
6 months after therapy cessation [38].

m https://www.gynecology.su
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Ta6nuua 1. IuHammka M-3xo (MM) N0 JaHHbIM YIbTPA3BYKOBOr0 UCCNEA0BaHNSA NOCNe 6-MeCA4YHON akTUBHO Tepanuu 1 yepes 6 MecsLes

nocne ee 3asepLuenns [38].

Table 1. Temporal M-echo (mm) changes according to ultrasound examination data following 6-month-long active therapy and 6 months after

its completion [38].

B I'pynna recrareH + D-XxuponHo3uTon [pynna rectareH + nnaue6o
U3UT R
. Gestagen + D-chiroinositol group Gestagen + placebo group p

Visit

n=30 n=30

B1, ucxogHo
B1. before therapy 156+25 16,1+2,0 0,46
B2, 4epe3 6 mec nocne Hayana Tepanuu
B2, 6 months after therapy onset 8,7£23 11,0£2,0 < 0,001
B3, uepe3 6 mec nocne 3asepLueHs Tepanyy 85+26 114+29 <0,001
B3, 6 months following therapy cessation

< 2,0 y.e.). D-X B cocTaBe KOMMNNEKCHON Tepanun CHU-
3U51 UHAEKC UHCYNHOPE3UCTEHTHOCTY (aHr. Homeostasis
Model Assessment of Insulin Resistance, HOMA-IR) (2,44 +
0,56 vs. 3,23 + 0,52; p < 0,001), yny4wnn nunugHelin npo-
bunb (CHMKEHMe 06LLEro X0NecTepuHa, NUNonpoTenHoB
HW3KOWN NIIOTHOCTHW, Tpurnuuepuaos B 1,2—1,4 pasa; nosbl-
LUEHWe NUNONpPOTEeNHOB BbICOKOM NnoTHOCTK B 1,3 pasa)
1 cHU3uN ypoBeHb G-peakTuBHoro 6enka B 2,0 pasa
(p < 0,001) n nposocnanuTeNbHbIX LUTOKUHOB. HAEKC
maccbl Tena B rpynne D-XW + rectared cHusuncs ¢ 30,4 =
2,310 28,9 + 2.4 Kr/M?, B TO BPEMsi KaK B rpymnne recrare +
nnawe6o oH octancs 6e3 nsmeHenuit (30,6 +1,6 — 30,8 +
2,1 kr/m% p =0,002).

Takum o6pasom, nobasnenne D-XW B nosnposke 1200
mr/cyT (MiHokmpon 2 Tab/aeHb) K Tepanuu rectareHom npu-
BEJI0 K JOCTOBEPHO NyyLIeMy AOCTUXEHWUI0 Mopdonoru-
4ECKOro perpecca runepnnasun 3HAOMETPUs, CHUKEHUIO
pucKa peLnanBoB, Yy4LLEHNIO UMMYHOTNCTOXMINYECKOI
KapTuHbI, @ TaKXXe 611aronpuaTHO BIMANO HA MeTabonnye-
CKWe nmapameTpbl YreBOAHOr0 06MeHa U CHUXao Bbipa-
)KEHHOCTb CUCTEMHOIO BocnanexHus [38].

Jupometpuos / Endometriosis

dHaomeTpno3 (auarHoasbl rpynnbl N80 no MKB-10) —
pacnpocTpaHeHHoe 3a6onesaHue, nopaxawouiee 5-10 %
XKEHLUWH pPenpoayKTUBHOIO BO3pacTa, NpeAcTaBnsaer co-
601 pa3pacTtaHue SHLOMETPUONAHON TKAHW 3a Npejenamu
MaTKN 1 XapaKTepu3yeTcs XPOHUYECKOI Ta3oBoil 60JbtO,
AncnapeyHuen, AMCMeHopeeli 1 6ecnnoanem.

[MaTohmanonorms aHLO0METPIN03a TECHO CBSA3aHa C Hapy-
LUEHUAMM 0OMEHa 3CTPOreHOB U MOBbLILLEHHOW JKCMpPeccu-
eil apomarasbl. B 4aCTHOCTK, Y XKEHLLMH C AHOOMETPUO30M
KOHLIEHTpauusa rmapoKcMnpon3BoLHOro 3CTporeHa 2-ruj-
POKCWICTPOHA (aHrn. 2-hydroxyestrone, 2-OHE1) B mouye
3Ha4umo BbliLe [39].

Ecnu runepnnasns 3HLOMETPUS W NOAKMbI ABNAKOTCA
nponudepaTUBHbLIMM NATONOTUAMM, TO SHLOMETPMO3 U afe-
HOMWO3 XapaKTepusyrTCcs NHBA3NER IHAOMETPUANbHbIX
KJIeTOK B pyrue TKaHu. B paHHein ctagum aHLOMETpro3sa
oyaru hopmMmUpYIOTCA U3 TUCTONOMNYeCcKN LOOPOKAYECTBEH-
HbIX KNETOK 3HAoMeTpus. [pn arpecCMBHOM Te4eHUmn 3a60-

NeBaHUS NHBA3WBHbIE XapaKTEPUCTUKIN NPOLIECCA MEHAKTCS:
pa3BMBAETCA NPOLECC 3NUTENNANbHO-ME3EHXUMASIbHOTO
nepexofa, Npu KOTOPOM YTPaTUBLUNE MEXKNETOYHYH KOM-
MYHUKALMIO SNUTENnanbHble KNeTKU NpuobpeTaroT HOBbIe
Me3eHXUMarnbHble CBONCTBA WU aKTUBHO MUTPUPYIOT 1 aj-
reanpytoTcst B HOBbIX y4acTKax TKaHel. dopmupytoLmecs
aTUNMYHbIE 0Yarn runepnponudepauun 3HAOMeTpUs ABNSA-
t0TCA UCTOYHMKOM BOCMANNTENbHbIX MeAUaToOpOB, NPUBOAA
K Ta30B0I 6011 1 hopMuUpoBaHmio cnaek [40, 41].

MoMMMO BOCNAnNeHms, aHrmoreHe3 BHyTPW 04aroB 3H-
JOMETpUo3a ABNAeTCS JOMOSIHUTENbHBIM (DAKTOPOM MPOo-
rpeccupoBaHus 3ab0sieBaHns, NOCKONbKY aHAOMETpUoOua-
Has TKaHb Pa3BUBAET COOCTBEHHYK COCYAUCTYH CUCTEMY
BHYTPU 1 BOKPYr Ce6s, 4TO NO3BONAET el ObiTb aBTOHOM-
HOW WU CaMOMNOLAepXXMBAILLENCA CMCTEMOIA, B TOM Yuchne
pa3suBas yCTOW4YNBOCTbL K AENCTBUIO nporectepoHa. MH-
TepecHo, 410 VEGF, camblit MOLLHBIA 1 cneuuuyecknii
AHTUOTEHHbIN (hAKTOP, YBESIMYUBAETCA B OPIOLIHON Xunp-
KOCTM XXEHLINH C 9HAOMETPMO30M MO [eACTBUEM 3CTPO-
reHos [42, 43].

JleyeHue 3HOOMETPUO3a, B OCHOBHOM, BKMHOYAET rop-
MOHAJIbHYO Tepanuio 1 XUpypru4eckoe yaaneHne o4aros.
Hanpumep, pekomeHgauun EBponeiickoro o6uecrsa no
penpoaykuum 1 aMopuosiorn Yenoseka (aurn. European
Society of Human Reproduction and Embryology, ESHRE)
M0 JIEYEHNIO NALMEHTOB C 3HIOMETPUO30OM PEKOMEHAYIOT
0/IHOBPEMEHHOE UCMONIb30BAHNE WHIUOUTOPOB (PEPMEH-
Ta apomarasbl, 0TBEYAOLLEro 3a npespalleHne aHapore-
HOB B 9CTPOTreHbl, a TaKXe nepopasibHbIX KOHTpaLenTu-
BOB, MPOreCTUHOB UMW arOHWCTOB FOHAA0TPONUH-PUIIN-
3UHr-ropmMoHa.

OfHaKo Takoe arpecCMBHOE CHUDKEHIE YPOBHSA 3CTPOre-
HOB COMPSXKEHO C Pa3BUTUEM MHOTOYUCEHHbIX NOO60YHbIX
(P eKTOB, B TOM HUCNE CHUKEHUIO MAOTHOCTU KOCTHON
TKaHM 1 06bI4HO Ha3Ha4aeTcs He 60nee 4eM Ha 6 MecALeB.
AnbTepHaTUBOI ABNAETCA XMPYPrM4eCKoe yaaneHne o4aros.
Ho B 060uX Cny4asx nokasartenn peuuanBoB 0CTaloTca 10-
CTaTOYHO BbICOKMMI, MO3TOMY MPOAOMKAETCSA NOUCK HOBbIX
MOMeKyn, CNoCO6HbIX YNYYLWNUTb KOHTPOb 3HAOMETPUO-
3a, U D-XW sBnseTca Xopowum KaHAWAATOM Ha 3Ty pofib
B CBSI3W C €r0 CMOCO6HOCTHIO MOAYNIMPOBATL 3KCMPECCUID
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apomarasbl, a He 6J10KMPOBaTh e aKTUBHOCTb MOMHOCTbIO,
B OTNUYME OT UHIMOUTOPOB apomaTtassl. Kpome Toro, D-XU
ABNAETCA NPUPOLHON MONEKYNON, KOTOpast UMEeT BbICOKMIA
npodunb 6e30MacHOCTI U NEPEHOCMMOCTH, Y4TO Kak pas
Heo6X041MO Ans A0Ar0CPOYHOr0 KOHTPONS 3HAOMETPMO3a
1 NPOGUNAKTIKIA €ro PeLnanBoB.

dhhekTnHoCTb D-XI 6b1Na NOAPOOHO U3Y4EHA HA 3KC-
nepuMeHTanbHON MOZENN 3HAOMETPIO3a, T4e OH Nnokasan
CBOI0 BbICOKYHO 3(P(PeKTUBHOCTL [44]. Y MbILER-A0HOPOB
nuHum GD-1 pora maTku 6binu yaaneHsl, paspe3aHbl Ha
(bparmeHTbl 1 TPAHCNIAHTMPOBAHBI MblLLAM-PELUNNEeHTaM
nyTeM BHYTPUOPIOWWNHHON MHbEKLUUN. [IpenmyLLecTBamu
AaHHOI MOAEnK 3HAOMETPKUO3a ABNAIOTCS OTCYTCTBME OT-
TOPXXEHMA, YTO NO3BOJIAET NPOBOANTL LOMTOCPOYHbIE MC-
CNeJ0BaHNA U 1N3y4aTb MEXaHWU3Mbl afre3unn 3KTONN4ecKon
3HAOMETPUOUAHON TKAHW, UMMYHOJIOTUYECKIME ACMeKTbl
natosiornu, BAUSAHNE 3HAOMETPKUO3A HA TUCTONOrNYecKue
1 OU3N0N0OrNYecKne 0CO6EHHOCTM AUMYHNKOB, OLIEHMBATD
3 (PEKTUBHOCTb MOTEHLNASILHOIO TePaneBTUYECKOro Jie-
YEeHUS Ha MOPPOMETPUYECKOM, TUCTOSTIOTMYECKOM, KITeTOY-
HOM W MOJIEKYNIAPHOM YPOBHSIX.

[TporpeccuposaHne 3HAOMETPMO3 OLeHMBaNN Ha 15-i1,
21- 1 28-1 AeHb Nocne TpaHcniaHTayum. 3atem Mbilen
CNyYanHbIM 06pa3oM pacnpeaenunu Ha 4 9KCnepuMeHTanb-
Hble TPYNMbl, KOTOPbIe B Te4eHue 28 AHei nonyyanu: (1)
BoAy (nnaue6o-koHTponb); (2) D-XU 0,4 mr/cyr; (3) D-XU
0,2 mr/cyt + puenorect (A1) 0,33 Hr/cyt (D-XW + A6); (4)
anerorect (OI) 0,67 Hr/cyT.

MoHoTepanus ¢ 6oee BbICOKON A03uposkoi D-XI, kak
1 coyYeTaHHas Tepanusa ¢ guenorectom (D-XU + ) B MeHb-

WNX [O3NPOBKAX JOCTOBEPHO YMEHbLUANN KOJINYECTBO,
pasmep W BacKynapu3aunio 3HAOMETPUOUAHBIX MOPXKEHNIA
MO CPABHEHMIO C KOHTPOJIbHOM rpynmnoi. MMCToNornyeckui
aHanu3 NoATBEPANST YMEHbLUEHWE 3HAOMETPUOMIHBIX 04a-
rOB BO BCEX rpynnax akTUBHOIO NeYeHMs, HO Hanbonee Bbl-
PaXKEHHbIN 3hheKT HabNoAanca B rpynmne MoHoTepanum
D-XW B 60nee Bbicokon no3uposke. Monotepanus D-XI
B 60/1e€ BbICOKOW JO3UPOBKE TaKXXe NPUBENa K 3Ha4MTeNb-
HOMY CHUXeHUI0 akcnpeccun reHa SIRTT (cupTyuH-1, map-
Kep CTapeHus) 1 K NMoBbILLEHMIO YPOBHS 6enka E-kaarepuHa,
YTO YKa3blBAET HA 3aMeArneHne pPas3BMTIS 04aroB 3HAOMe-
TPKUO3a, B TOM YMC/e BHEMATOYHbIX. IMEHHO 3Kcnpeccus
SIRT1 BOBNEYeHa B MOAYNALUIO FTEHOB, CMOCOOCTBYHOLLM
aKTMBaLMN 3NUTENNANbHO-ME3EHXUMANIbHOTO Mepexona,
OMMCaHHOMY BbiLUE W UrpatoLLeMy KiOYeBYH posib B Npo-
rPeccMpoBaHuN 3HAOMETPNO3a, @ CHUKEHNE SKCTPeccun
E-kagrepnHa cnoco6CTBYET NOBbILLIEHWNIO UHBA3UBHOCTY
04aroB 3HAOMETPKO3a.

B rpynne D-XW oTmevanocb CHuXeHue nponudepa-
LMW KNETOK, OLEHNBAEMOE MO rUCTONOTUYECKOMY MapkKe-
py nponudpepaumn PCNA (aHrn. proliferating cell nuclear
antigen; A4epHbIA aHTUIeH NPONUAEPUPYIOLLMX KITETOK),
1 06pa3oBaHme CeTU MeNKNX KPOBEHOCHbLIX COCYA0B (OLe-
HMBaeMoe o rucronornyeckomy mapkepy CD34), a Takxe
yMeHbLUanach akcnpeccus apomarassl (CYP19A1) un yBe-
NNYUBANOCH KONMYECTBO NPUMOPANANBHBIX 11 aHTPAMbHbIX
honnukynos. MMCTONOMMYECKUA aHANIM3 NOKasa YMeHb-
LeHNe pasmepa SHAOMETPMANbHbIX 04aroB Noc/e OKpa-
LUNBAHUSA TEMATOKCUIIMHOM M 303UHOM B Tpynne MOHOTe-
panun D-XI (puc. 6). Kpome Toro, B rpynne, nosiy4asLueii

D-XW / D-CI
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PucyHok 6. [cTonornyeckas KapTuHa B rpynnax akTUBHOO ieYeHUs 3HAOMETPMO3a [afanTupoBaHo n3 44].

Mpumeyanne: A, I — yenndenne x10; nonoca: 100 mxkm. b, [] — ysennyenne x20; nonoca: 50 mkm. B, E — ysennyenne x40, nonoca: 20 Mkm. OkpalunsaHme
remarokcuinHom n 303uHom (A, E) u tpuxpomom asarom (X, 3) penpe3eHTaTuBHbIX MATb IHAOMETPUOULHBIX TOPAXKEHUI y MblLLed, nonyyasiunx D-XU + DG,
yepes 28 aHeit nocne neqenns. A, X — ysenndenne x20; nonoca: 50 mkm. E, 3 — ysenndenne x40, nonoca: 20 mkm. OkpaLunBaHne reMatoKkCuianHoM U 303MHOM
(U, 1) n Tpuxpomom asarom (K, M) TURnYHbIX SHAOMETPUONAHBIX MOPAXKEHNN y MbilLed, nonyyasLumx DG, yepe3 28 aHeii nocne nevenus. W, K — yBennyenne

20X; nonoca: 50 mkm. J1, M — ysennyenmne x40; nonoca: 20 Mkm].

Figure 6. Histological picture in groups of endometriosis active treatment [adapted from 44].

Note: A, I — x10 magnification; bar: 100 um. b, 1 - x20 magnification; bar: 50 ym. B, E — x40 magnification, bar: 20 um. Hematoxylin and eosin (4, E) staining
and trichrome azan (X, 3) staining of representative five endometriotic lesions in D-Cl + DG-treated mice 28 days after treatment. [, X — x20 magnification; bar:
50 pm. E, 3 — x40 magnification, Bar: 20 pm. Hematoxylin and eosin (M, J1) and trichrome azan (K, M) staining of typical endometrioid lesions in DG-treated mice
28 days after LM treatment. U, K — x20 magnification; bar: 50 ym. JI, M — x40 magnification, bar: 20 pym.

m https://www.gynecology.su
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D-XW, 6b1N10 yCTAHOBIIEHO 3HAYMTENIbHO MEHbLLEE KO-
4eCTBO 04aros aHAomeTpuosa (3,86 + 0,69; p < 0,0001),
4em B rpynne, nonay4aBLInMX MeHbLUY0 [03upoBKy D-XU
B codetaHumn A (5,29 + 0,76; p < 0,0001) munu Tonbko A
(4,71 £0,76; p < 0,0001).

MoHotepanus D-XI1 B 60mee BbICOKOIA JO3MPOBKe Oblna
3Ha4yuTenbHO adpdoekTmaHee rpynnbl D-XU B MeHblLeh ao-
3UpoBKe + [ B CHUKEHUU KONUYECTBA NOPAXKEHURA. Y Mbl-
wei, nonyyaswmx D-XW w/mnu QI nocne uHayKuum aHao-
MEeTpN03a, aHanu3 NopaxXeHMin nokasasn yMeHbLLIeHMe pas-
mMepa 04aroB 3HAOMETPUS NOCNe OKpaLIMBaAHMS reMaToKCu-
NUHOM 1 303UHOM. Kpome TOro, OKpaLumBaHue TpUXpomMom
a3aHOM BbISIBUNO YMEHbLLIEHNE 04ar0B 3HAOMETPUS, COAEP-
XKaLLnX KPoBb.

D-XW B aTol paboTe NPOJEMOHCTPUPOBAN MHOroo6e-
LLatoLLMe Pe3ynbTaThl B Ie4eHNN 3HAOMETPMO3a, OTKPbIBas
nyTb K 60M€e aKTUBHOMY BHEJPEHUIO 3TOr0 COEANHEHUA
B KIMHUYECKYIO MPaKTUKY.

Muoma matku / Uterine fibroids

Mwuoma matkn (guardossl rpynnsl D25 no MKB-10) -
rOPMOHO32BMCMMAs OMyX0Jib, COCTOALLAA U3 MbILLEYHbIX
N COEMHMTENIbHOTKAHHbIX 3/ieMeHTOB. Ee pacnpocTpa-
HeHHocTb cocTaBnsaeT 10-20 % cpeau BCEN TMHEKONOru-
yeckom natonorum n guarHoctupyetcs y 20-40 % >KeHLuH
penpoayKTUBHOrO Bo3pacta. lpumepHo y 50 % XeHLuH
Cy6MyKO3Has MUOMa KIMHUYECKMN MPOABNAETCA PasBuUTH-
eM aHOMarslbHbIX MaTO4HbIX KPOBOTEHEHMIA, Ta30BOW 60JIbIO,
CHUXeHMEM hepTunibHocTH [45-47].

XOpoLo N3BECTHO, YTO MMOMA MaTKK YyBCTBUTEJIbHA
K NMOJIOBbIM CTEPOWUAHBIM FOPMOHAM, TKaHb MUOMbI MATKK
MeeT 60Mee BbICOKME KOHLIEHTpALWUKU PeLenTopoB 3cTpa-
Auona, apomarasbl, PeLenTopoB NPOrecTepoHa u peuen-
TOPOB 3CTporeHa-a. MuomarosHble y3nbl 06nagarT no-
BbILLIEHHOW YYBCTBUTENIbHOCTbIO K MOJIOBbIM CTEPOMIHBIM
rOpMOHaMm B OT/IN4ME OT OTBETA HOPMAJIbHOTO MUOMETPUSA
Ha 3CTPOreH 1 NPorecTepoH. B To BpeMs kak HopmasbHbIi
MWUOMETPUI UMEET OrPAHNYEHHbIA OTBET HAa 9CTPOreH U CTa-
HOBUTCS WHTAKTHbIM B NOTENHOBON ha3e, B TKAHU MUOMbI
YCTAHOBJIEHO YBENUYEHUE 3CTPOreHPEerynmpyemMblx reHoB
B NIOTENHOBOI (hase [48, 49].

Cuctema BHYTPUKNETOYHOW CUrHaNU3aumm — 0fHO M3
BAXHENLINX OTKPbITUA MOCIIEAHNX AECATUNETUA — COCTOUT
13 MEXKJIETOYHbIX CUTHANbHbIX MOMEKYS (FOPMOHOB, Hel-
POMELMATOPOB, LMTOKUHOB), PELENTOPOB HA KNETOYHOIA
MOBEPXHOCTU, LMTOMNA3MATUYECKIUX CUTHANbHBIX Kacka-
[0B, (DAKTOPOB TPAHCKPUMLNK, YNPABAAIOLLNX 3KCMpec-
CWel TeHOB, U UCMOJSTHUTESIbHbIX 6EMKOB, ONpeLensoLwnx
KIeTOYHbI 0TBET. MHOrOYMCNeHHble B3aMMOLENCTBYHO-
LLIMe CUTHASIbHBIE NMYTU BELYT OT PELenTopoB Ha nyiasma-
TUYECKOW MembpaHe B LuUTONMasMy, ganaee B a4po, roe
perynupyetcs paboTta reHeTM4eckoro annapara, 3artem
Hasaj B LMUTOMNIa3My, K KIeTOYHOW MOBEPXHOCTU M BHe-
KneToyHon cpefe. OAHN KOMMOHEHTbI 9TV CUCTEMbI NOA-
JepPXXNBAKT BbKMBAEMOCTb KJIETOK, APYr1e y4acTBYHOT
B X anonTose.

MyTb PI3K/AKT-mTOR — BHYTPUKNETOYHbI CUrHANbHbIA
NyTb, LEHTPaIbHbIMU KOMMOHEHTAMN KOTOPOro ABMAOTCA
hocarnannuHosnton-3-kuHasa (PI3K), cepun/TpeoHu-
HoBas npoTemHknHaza AKT n mTOR (MULLeHb panamMuunHa
MNEKONUTaoLLMX). 3TOT NyTb 6bIN MAEHTMHNLMPOBAH Kak
OAVNH 13 HanbOonee BaXXHbIX CUTHANbHbIX NYTEN B MUOME,
4TO OCHOBAHO HA [10Ka3aTe/lbCTBAX MPOTOHHOIO M TPaHC-
KPUMLIMOHHOTO NPOMUIMPOBAHUS IENOMUOMbI MATKMN Yeno-
BEKa, a TaKXXe B MOZESIN XNBOTHbIX [50], COOTBETCTBEHHO
ponb D-XW B MOAYNALMK 3TOTO CUrHASIBHOMO MyTU MOXET
MMETb BaXKHOE 3Ha4yeHue, Kak 6blf0 paHee NokasaHo Ha
pucyHke 1.

C apyroii CTOPOHbI, B MCCNea0BaHMsX 6bina 06Hapy»xeHa
60ee BbICOKas 3KCNpeccus apomarasbl B KJIETKax MUOMbI,
npuyem ee aKTMBHOCTb BO3pacTaeT ¢ POCTOM pa3MepoB
MWUOMaTO3HbIX Y3108 [51]; B 9TOI cBA3W AobasneHne D-XI
TaKXXe NpeAcTaBnsaeTcs 060CHOBAHHbLIM 3a CYET BO3MOXHO-
CTW 103032aBUCUMOIA PErynsaumu apomatasHoin akTUBHOCTH
B K/eTKax.

lMpoBefeHHbIe KIIMHUYECKMEe UCCIIeA0BaHUS 1 Habnwoae-
HUSA NOLTBEPXKAAIOT NPEANOSIOXKEHNE 0 NMOTEHLMANIBHO BaX-
Hon ponu D-XW B neveHun mMuomel. Tak, 6binn onyonmko-
BaHbl KNUHUYECKME cnyyam [52], korga fobasneque D-XU
B CXEMY KOHCepBaTWBHOr0 HErOpMOHaNbHOMO feYeHmns
MWOM B Te4eHue 3 MecsLEeB No3BONUII0 N30exaTb Hexe-
NaTenbHOr0 XNPypruyeckoro BMeLIaTensCcTBa nepen npo-
BEJEHNEeM 3KCTPaKopnopanbHOro onnoAoTBopeHus. B nep-
BOM Cfly4ae pasmep MUOMbI CHU3uCA Ha 71 % ¢ 164 cm®
[0 47,7 cm®, a BO BTOPOM Ciyyae — Ha 66 % ¢ 77,9 cm® 1o
26,5 cm®. Ha 3ToM (hoHe npom3oLLnia HopManu3aLns 06be-
Ma MEHCTpYasibHbIX KpOBOTEHEHWIA. [JaHHbIe KNUHNYecKne
Cc/lydan nernu B OCHOBY JanbHEMWunx uccnenosanuii [93],
KOTOpbIe NMOATBEPAMNU MONOXNTESbHYO posib D-XU B TOM
4ucne N AN CHUKeHus 06bema XMpypruvyeckoro BMeLUa-
TeNbCTBA.

®unbpo3Ho-kucTo3Hasa macronatus / Fibrocystic
mastopathy

lMpouecchbl, MponucxoasLe B MONOYHOW XeJese, Ha-
X0[ATCA B TECHON B3aMMOCBA3M C (PYHKLMENA penpoayk-
TUBHOIA cucTembl. OKa3anochb, YTO NaLMeHTKMU ¢ Jo6poKa-
4eCTBEHHbIMW 3a60J1EBAHNAMMN MOJIOYHbIX Xene3 B 85 %
CNny4aes CTPafarT TakUMU FMHEKOSIOrM4eckum 3abosesa-
HUAMU, KaK Nenominoma, afeHoMI103 U runepniacTuyeckne
npoLecchl 3HgomeTpus [54].

MonoyHas »enesa ABIAeTCA YacTbto PEnpoLyKTUBHOM
CUCTEMbI XXEHLUMHbI, OPraHOM-MULLIEHbIO ANS MOJIOBbIX
FOPMOHOB M MECTOM WX JI0OKalIbHOT0 6MOCMHTE3a 1 MeTa-
6onuama. lMonagas B KIeTky, 3CTPOreHbl B3aMMOAEACTBYHOT
C 9CTPOreHOBbLIMM peLienTopamu (aHrn. estrogen receptors,
ER), koTOpbIe N0 NOKanM3aunum OTHOCATCA K AAEPHLIM UK
mMemOpaHHbIM peuentopam. Monagas B A4p0, KOMMJIEKC
9CTPOreH CTUMYSIMPYET 3KCMPECCUD TaK Ha3blBAeMbIX
9CTPOreH3aBUCMMbIX TeHOB. K HUM Nnpexze BCero 0THo-
CATCA peLenTop anuaepmanbHoro ghakropa pocra (aHr.
epidermal growth factor receptor, EGFR) 1 IGF, a Takxe pag
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KnuHn4eckue nepcnekTusbl 40303aBUCMMON AoTauum D-xuponHo3uTosna npyu 3CTPOreH3aBMCcMMbIX runeprnponundepaTuBHbIX

3a60/1€BaHNSAX XKEHCKOM PenpoayKTUBHO CUCTEMbI

AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiima [PLX X SY@IER W)

APYrux 6enkoB, KOTOPble MOBbILIAIOT YYBCTBUTENbHOCTb
KNETOK MOJIOYHOI Xenesbl K hakTopam, MHAYLUPYHOLUM
runepnnacTmyeckne npoeccol [55, 56].

iccnenoBaHns NoKasbIBaloT, YTO HApYLLEHWE XUPOBOro
06MeHa CyLIECTBEHHO MOBbILLAET BEPOATHOCTb MANEpNpo-
nudepaTMBHbIX MPOLECCOB B MOJIOYHO XXene3e 6naro-
Aaps hoOpMMPOBAHNIO ANUTENTIbHOM U NOCTOSAHHOM runep-
9CTPOreHMN 3a CYET akTUBHOI NPOAYKLMN U MeTabonm3ma
CTeponaoB, 06ecneyqnBaeMon HanmymeMm n akTUBHOCTbH
apomarasbl B XUWPOBOI TKaHW, KOHBEPTUPYOLWNX pak-
LMW LIMPKYIMPYIOLWNX aHAPOreHoB B 3CTPOreHsl. Momumo
3TOr0, MPN 0XUPEHNI YMEHbLIAETCA NPOAYKLMS B MEYEHN
rno6ynuHa, CBS3bIBAOLLEr0 NOMOBbLIE CTEPOMUIbI, HTO TAKXe
CNOCOOCTBYET MOBbILUEHNIO YPOBHS aKTUBHbIX CBOOOAHbIX
(bpakumin 3CTPOHA K acTpaanona. A MMeroLasncs npu oXxu-
PEHWI TUNEPUHCYNIMHEMNSA W, KaK CNEACTBNE, NOBbILLIEHNE
KoHUeHTpauun IGF Takxe aBnawTca haktopamu pocTa
AN XKeNesuncToro anuTenus Mo04HON Xenesbl, CTUMYNN-
pys NMponugepaLmio 1 HeonIacTUYecKyo TpaHcopMaLuio
KneTok [57].

Y)Xe NpoBefeHbl NepBble 3KCNEePUMEHTabHbIE PaboThl
no ncnonb3oaHuto D-XW B 3aTol 061acTh, KOTOpbIE NOKa-
31 ero UHr1M6MpyoWy posib B OTHOLIEHWM Pa3BUTUS
ONyxonei B MOJIOYHbIX XXefe3ax U NpouNakTUukn peLn-
LnBoB [58].

B HacTosuwee Bpems B Poccuiickon ®Oefepauun 3ape-
TMCTPUPOBAH BMONOTMYECKN aKTUBHBIA KOMNNeKe VIHOKK-
pon (npomsBoacTBo Erbozeta, Pecny6nuka CaH-MapuHo),
copepxatun 600 mr D-XW n 2,5 Mr rntokoHaTa maprasia
B 1 Tabnetke [59], 410 No3BoNAET yA06HO NoL6MPATL HEOO-

XOLMMbIE CYyTO4HbIE A03UPOBKU D-X y XeHwWwmH ¢ runep-
nponMepaTMBHLIMI 3CTPOreH3aBUCUMbIMU 3a60J1EBaAHN-
AMW. [NI0KOHAT Mapravua o6nafaet JONOSHUTENbHBIM CU-
HEepPreTUYeCcKUM AeCTBIUEM, MOTEHLMPYA aKTUOKCUAAHTHbIE
1 metabonuyeckune agpdektol D-XI [60, 61].

3axiarouenue / Conclusion

D-x1pomHO3MTON ABNSAETCA OAHON U3 Hauboree nepenek-
TUBHbIX MONEKYST, Y4aCTBYIOLLENA B perynauum o6MeHa uH-
CYNIMHA, CTEPOUIHbIX FOPMOHOB 1 peanu3aLmn pasnnmyHblx
CUrHANbHbIX NyTen B KNeTkax. [JononHNTeNbHbIM NpenmyLLe-
CTBOM 3TOW MOMEKYNbI ABASETCS 40303aBUCMMAs PerynsLus
3KCMpeccum apomarasbl, HT0 MOXET MOMOYb Bpady-Kiu-
HUUMCTY 60nee 3PMEKTUBHO KOHTPOSIMPOBATb Pa3/inyHble
3CTPOreH3aBuUCKUMble 3a60MeBaHNSA B MMHEKONOrMYeCKON
chepe, 0COOEHHO YHUThIBAS UX YACTYH0 KOMOPOUIHOCTb.

S1Bngdce HatypanbHoi mosekynon, D-XI o6napaer Bbi-
COKUM npodounem 6e30NacHOCTU, nomoras u3nonorny-
HO 1 [,0303aBUCUMO HACTpanBaTb 3KCMNPECCUI0 apomarasbl
B 3CTPOreH3aBUCKUMbIX OpraHax W TKaHAaX Mpu Hanu4um ru-
nepnposingepaTuBHbIX 3a60/1€BAHNI XKEHCKOA PenpoaykK-
TUBHOIA CUCTEMbI, HE NPUBOASA K TMNO3CTPOreHHbIM 3P ek-
TaM, XapakTepHbIM )15 UHIMOUTOPOB apoMaTasbl.

CornacHo UMeKLLMMCS B HaCTOsALLEE BPEMS KITMHUYe-
CKUM nccnefoBaHnsam, apekTneHble Jo3mposku D-XI
ONA Perynaunm 3KCnpeccum apomarasbl npu 3CTporeH3a-
BUCUMbIX rUNepnponungepaTuBHbIX 3a60neBaHnax 06b14HO
coctasnaoT 600 Mr/cyT 1 npu He06X0ANMOCTM MOTYT BbITh
yBennyeHsl 4o 1200 mr/cyT.

NH®OPMALINSA 0 CTATBE

ARTICLE INFORMATION

MocTynuna: 06.02.2026.
B popa6orannom Buge: 10.04.2026.
MpunaTa K neyaru: 13.04.2026.
Ony6nukoBaHa: 30.04.2026.

Received: 06.02.2026.
Revision received: 10.04.2026.
Accepted: 13.04.2026
Published: 30.04.2026.

Bknap aBTopoB

Author’s contribution

Bce aBTOpbI BHECNM PABHbIV BKNAZ B HANUCAHUE U NOATOTOBKY PYKOMUCH.

All authors contributed equally to the article.

Bce aBTOpbI NpO4MUTaNM U YTBEPAUIA OKOHYATENbHbIV BApUAHT PYKOMUCH.

All authors have read and approved the final version of the manuscript.

KOH(hNMKT nHTEpPECOB

Conflict of interests

ABTOpr 3aABNAIOT 06 OTCYTCTBUN KOHNIMKTA WHTEePecos.

The authors declare no conflict of interests.

®duHaHCUPOBaHUE

Funding

CncTemaTyeckmin aHann3 AaHHbIX NPOBEAEH B PaMKax TeKyLero puHaH-
cupoBaHus Ory OUL 1Y PAH.

Systematic data analysis was conducted within the framework of the ongoing
financial support from the Federal Research Center «Computer Science and
Control».

KommeHTapwit uspatens

Publisher’s note

Conepxallmecs B 3TOi NMy6nuKauMM YTBEPXKAEHWUS, MHEHWUS W [aHHble
6b111 CO3AaHbI ee aBTopamu, a He u3garensctsom VPBIC (000 «APBIUC»).
N3patenbctBo VIPBIC cHumaeT ¢ cebst 0TBETCTBEHHOCTb 32 K060 yLLepo,
HaHECEHHbIiA NIOAM UAN UMYLLECTBY B Pe3ynbTaTe UCMONb30BaHUS NO6bIX
uaei, METOZI0B, MHCTPYKLMIA UAM NPenapaToB, yNOMSHYTbIX B My6GnuKaLum.

The statements, opinions, and data contained in this publication were
generated by the authors and not by IRBIS Publishing (IRBIS LLC). IRBIS
Publishing disclaims any responsibility for any injury to peoples or property
resulting from any ideas, methods, instructions, or products referred in the
content.

lpaBa u nonHomouus

Rights and permissions

000 «MPBNC> obnafaet UCKKYUTENBHBIMI NPaBaMi Ha 3Ty CTaTbi MO
[loroBopy ¢ aBTOpoM (aBTopamu) Unu Spyrum npasoo6nagarenem (npaso-
obnagarensmu). lcnonb3osBaHne 3TOW CTaTbU PETYNUPYETCH MCKIMO4U-
TeNbHO YCNOBMAMY 3TOr0 [loroBopa u AenCTBYOLLMM 3aKOHO4ATENbCTBOM.

IRBIS LLC holds exclusive rights to this paper under a publishing agreement
with the author(s) or other rightsholder(s). Usage of this paper is solely
governed by the terms of such publishing agreement and applicable law.

m https://www.gynecology.su



lpomoBa 0.A., TopwumH W.10., Oukke I.B.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

JIureparypa:

. Gambioli R., Forte G., Aragona C. et al. The use of D-chiro-Inositol in

clinical practice. Eur Rev Med Pharmacol Sci. 2021;25(1):438-46.
https://doi.org/10.26355/eurrev_202101_24412.

Bizzarri M., Fuso A., Dinicola S. et al. Pharmacodynamics and
pharmacokinetics of inositol(s) in health and disease. Expert Opin Drug
Metab Toxicol. 2016;12(10):1181-96. https://doi.org/10.1080/17425255.2
016.1206887.

Gambioli R., Oliva M.M., Nordio M. et al. New insights into the activities
of D-chiro-inositol: a narrative review. Biomedicines. 2021;9(10):1378.
https://doi.org/10.3390/biomedicines9101378.

AnamsH J1.B., CoHosa M.M., loruHosa O.H., ApcnansiH K.H. Ponb
apomatasbl B Pa3BUTUN FEHUTANILHOTO 3HAOMETPNO3a. AKYLLIEPCTBO,
TnHekonorus n Penpogykuymsa. 2016;10(4):39-48. https://doi.
org/10.17749/2313-7347.2016.10.4.039-048.

Madej P., Plewka A., Plewka D. et al. The aromatase expression in
myomas and myometriums of women in reproduction and
perimenopausal age. Folia Histochem Cytobiol. 2009;47(3):497-504.
https://doi.org/10.2478/v10042-009-0105-0.

Zhao P.L., Zhang Q.F., Yan L.Y. et al. Functional investigation on
aromatase in endometrial hyperplasia in polycystic ovary syndrome cases.
Asian Pac J Cancer Prev. 2014;15(20):8975-9. https://doi.org/10.7314/
apjcp.2014.15.20.8975.

®noposa M.C., ApmonuHckas M.U., TkaveHko H.H. n ap. Ponb cuctemsl
VIHCYNH/MHCYNNHONOJ0G6HbIA (DaKTOp POCTa B NATOreHe3e reHMTanbHoro
9HOMETPU03a. XypHas akyLuepcTBa u XeHCKuX 607163HeN.
2021;70(3):65-74. https://doi.org/10.17816/JOWD58194.

[o6poxoToea t0.9., Xa4atpsH A.C., i6parumosa .M. Muoma matku.
CoBpemeHHbIe BONMPOCHI MaTOreHe3a 1 MeANKaMeHTO3HOM pefyKLMOHHOM
Tepanuu. Joktop.Py. 2013;(7-1):29-32.

LLtox E.A., Lixait B.6. Muoma matku. CoBpeMeHHOe NpeAcTaBneHue

0 natoreHese 1 yakTopax puck. Cubupckoe MeanUNHCKOe 0603peHNe.
2015;(1):22-7.

PbimatueBckuii A.H., Bopo6bes C.B., AHaptoLieHko H.A.

[OpmMOHasbHbIE 1 MeTaboNMYeCcKIe 0COGEHHOCTI Y XKEHLLWH C Nonunamu
9HAOMETPUS M 0XNPEHUEM B NOCTMEHONAy3e. QyHAaMeHTabHbIe
ncenegosanns. 2011;(9-3):496-500.

Kayali A.G., Eichhorn J., Haruta T. et al. Association of the insulin receptor
with phospholipase C-y (PLCy) in 3T3-L1 adipocytes suggests a role for
PLCy in metabolic signaling by insulin. J Biol Chem. 1998;273(22):13808—
18. https://doi.org/10.1074/jbc.273.22.13808.

Eichhorn J., Kayali A.G., Austin D.A., Webster N.J. Insulin activates
phospholipase C-gamma via a PI-3 kinase dependent mechanism in
3T3-L1 adipocytes. Biochem Biophys Res Commun. 2001;282(2):615-20.
https://doi.org/10.1006/bbrc.2001.4616.

Larner J., Brautigan D.L., Thorner M.0. D-chiro-inositol glycans in insulin
signaling and insulin resistance. Mol Med. 2010;16(11-12):543-52.
https://doi.org/10.2119/molmed.2010.00107.

Nestler J.E., Jakubowicz D.J., Reamer P. et al. Ovulatory and metabolic
effects of D-chiro-inositol in the polycystic ovary syndrome. N Engl J Med.
1999;340(17):1314-20. https://doi.org/10.1056/NEJM199904293401703.
Baillargeon J.-P., luorno M.J., Jakubowicz D.J. et al. Metformin therapy
increases insulin-stimulated release of D-chiro-inositol-containing
inositolphosphoglycan mediator in women with polycystic ovary
syndrome. J Clin Endocrinol Metab. 2004;89(1):242-9. https://doi.
org/10.1210/jc.2003-030437.

Cheang K.I., Baillargeon J.-P., Essah P.A. et al. Insulin-stimulated release
of d-chiro-inositol-containing inositolphosphoglycan mediator correlates
with insulin sensitivity in women with polycystic ovary syndrome.
Metabolism. 2008;57(10):1390-7. https://doi.org/10.1016/j.
metabol.2008.05.008.

Genazzani A.D., Santagni S., Rattighieri E. et al. Modulatory role of
D-chiro-inositol (DCI) on LH and insulin secretion in obese PCOS patients.
Gynecol Endocrinol. 2014;30(6):438-43. https://doi.org/10.3109/0951359
0.2014.897321.

Casarini L., Santi D., Brigante G., Simoni M. Two hormones for one
receptor: evolution, biochemistry, actions, and pathophysiology of LH and
hCG. Endocr Rev. 2018;39(5):549-92. https://doi.org/10.1210/er.2018-
00065.

Stocco C. Aromatase expression in the ovary: hormonal and molecular

20.

21,

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

regulation. Steroids. 2008;73(5):473-87. https://doi.org/10.1016/j.
steroids.2008.01.017.

Fuhrmeister I.P., Branchini G., Pimentel A.M. et al. Human granulosa cells:
insulin and insulin-like growth factor-1 receptors and aromatase
expression modulation by metformin. Gynecol Obstet Invest.
2014;77(3):156-62. https://doi.org/10.1159/000358829.

Monastra G., Vazquez-Levin M., Espinola M.S.B. et al. D-chiro-inositol,
an aromatase down-modulator, increases androgens and reduces
estrogens in male volunteers: a pilot study. Basic Clin Androl.
2021;31(1):13. https://doi.org/10.1186/s12610-021-00131-x.

Sacchi S., Marinaro F., Tondelli D. et al. Modulation of gonadotrophin
induced steroidogenic enzymes in granulosa cells by d-chiroinositol.
Reprod Biol Endocrinol. 2016;14(1):52. https://doi.org/10.1186/512958-
016-0189-2.

Nestler J.E., Romero G., Huang L.C. et al. Insulin mediators are the signal
transduction system responsible for insulin’s actions on human placental
steroidogenesis. Endocrinology. 1991;129(6):2951-6. https://doi.
org/10.1210/endo-129-6-2951.

Hoffmann R., Niiyama S., Huth A. et al. 17a-estradiol induces aromatase
activity in intact human anagen hair follicles ex vivo. Exp Dermatol.
2002;11(4):376-80. https://doi.org/10.1034/j.1600-0625.2002.110413.x.
Cisternas C., Zapata L.E.C., Arevalo M.-A. et al. Regulation of aromatase
expression in the anterior amygdala of the developing mouse brain
depends on ERB and sex chromosome complement. Sci Rep.
2017;7(1):5320. https://doi.org/10.1038/s41598-017-05658-6.

Cloix L., Reverchon M., Cornuau M. et al. Expression and regulation of
INTELECTIN1 in human granulosa-lutein cells: role in IGF-1-induced
steroidogenesis through NAMPT. Biol Reprod. 2014;91(2):50. https://doi.
org/10.1095/biolreprod.114.120410.

Nordio M., Basciani S., Camajani E. The 40:1 myo-inositol/D-chiro-inositol
plasma ratio is able to restore ovulation in PCOS patients: comparison
with other ratios. Eur Rev Med Pharmacol Sci. 2019;23(12):5512-21.
https://doi.org/10.26355/eurrev_201906_18223.

Lin T.-H., Tan T.-W., Tsai T.-H. et al. D-pinitol inhibits prostate cancer
metastasis through inhibition of aVB3 integrin by modulating FAK, c-Src
and NF-«B pathways. Int J Mol Sci. 2013;14(5):9790-802. https://doi.
org/10.3390/ijms14059790.

Cooper J., Giancotti F.G. Integrin signaling in cancer:
mechanotransduction, stemness, epithelial plasticity, and therapeutic
resistance. Cancer Cell. 2019;35(3):347-67. https://doi.org/10.1016/j.
ccell.2019.01.007.

Shi L., Yu X.T., Li H. et al. D-chiro-inositol increases antioxidant capacity
and longevity of Caenorhabditis elegans via activating Nrf-2/SKN-1 and
FOXO/DAF-16. Exp Gerontol. 2023;175:112145. https://doi.org/10.1016/j.
exger.2023.112145.

Miller P.G., Al-Shahrour F., Hartwell K.A. et al. In vivo RNAi screening
identifies a leukemia-specific dependence on integrin beta 3 signaling.
Cancer Cell. 2013;24(1):45-58. https://doi.org/10.1016/j.ccr.2013.05.004.
Ozkan N.T., Tokmak A., Giizel A.I. et al. The association between
endometrial polyps and metabolic syndrome: a case-control study.

Aust N Z J Obstet Gynaecol. 2015;55(3):274-8. https://doi.org/10.1111/
2j0.12339.

Serhat E., Cogendez E., Selcuk S. et al. Is there a relationship between
endometrial polyps and obesity, diabetes mellitus, hypertension? Arch
Gynecol Obstet. 2014;290(5):937-41. https://doi.org/10.1007/s00404-
014-3279-4.

Zhang B., Guo X., Li Y. et al. d-Chiro inositol ameliorates endothelial
dysfunction via inhibition of oxidative stress and mitochondrial fission.
Mol Nutr Food Res. 2017;61(8):1600710. https://doi.org/10.1002/
mnfr.201600710.

Liu H., Radisky D.C., Yang D. et al. MYC suppresses cancer metastasis
by direct transcriptional silencing of av and 3 integrin subunits. Nat Cell
Biol. 2012;14(6):567—74. https://doi.org/10.1038/ncbh2491.

Wong C.L.H., So P.L. Prevalence and risk factors for malignancy in
hysteroscopy-resected endometrial polyps. Int J Gynaecol Obstet.
2021;155(3):433-41. https://doi.org/10.1002/ijgo.13656.

Porcaro G., Bilotta G., Capoccia E. et al. D-chiro-inositol in endometrial
hyperplasia: a pilot study. /nt J Mol Sci. 2023;24(12):10080. https://doi.
0rg/10.33029/ijms241210080.

N
=
N
N
°
5
=
N
=)
°

poxdoy pue A301000uAin) ‘so1191sq) K&

uonoNn

347



https://doi.org/10.26355/eurrev_202101_24412
https://doi.org/10.1080/17425255.2016.1206887
https://doi.org/10.1080/17425255.2016.1206887
https://doi.org/10.3390/biomedicines9101378
https://doi.org/10.17749/2313-7347.2016.10.4.039-048
https://doi.org/10.17749/2313-7347.2016.10.4.039-048
https://doi.org/10.2478/v10042-009-0105-0
https://doi.org/10.7314/apjcp.2014.15.20.8975
https://doi.org/10.7314/apjcp.2014.15.20.8975
https://doi.org/10.17816/JOWD58194
https://doi.org/10.1074/jbc.273.22.13808
https://doi.org/10.1006/bbrc.2001.4616
https://doi.org/10.2119/molmed.2010.00107
https://doi.org/10.1056/NEJM199904293401703
https://doi.org/10.1210/jc.2003-030437
https://doi.org/10.1210/jc.2003-030437
https://doi.org/10.1016/j.metabol.2008.05.008
https://doi.org/10.1016/j.metabol.2008.05.008
https://doi.org/10.3109/09513590.2014.897321
https://doi.org/10.3109/09513590.2014.897321
https://doi.org/10.1210/er.2018-00065
https://doi.org/10.1210/er.2018-00065
https://doi.org/10.1016/j.steroids.2008.01.017
https://doi.org/10.1016/j.steroids.2008.01.017
https://doi.org/10.1159/000358829
https://doi.org/10.1186/s12610-021-00131-x
https://doi.org/10.1186/s12958-016-0189-2
https://doi.org/10.1186/s12958-016-0189-2
https://doi.org/10.1210/endo-129-6-2951
https://doi.org/10.1210/endo-129-6-2951
https://doi.org/10.1034/j.1600-0625.2002.110413.x
https://doi.org/10.1038/s41598-017-05658-6
https://doi.org/10.1095/biolreprod.114.120410
https://doi.org/10.1095/biolreprod.114.120410
https://doi.org/10.26355/eurrev_201906_18223
https://doi.org/10.3390/ijms14059790
https://doi.org/10.3390/ijms14059790
https://doi.org/10.1016/j.ccell.2019.01.007
https://doi.org/10.1016/j.ccell.2019.01.007
https://doi.org/10.1016/j.exger.2023.112145
https://doi.org/10.1016/j.exger.2023.112145
https://doi.org/10.1016/j.ccr.2013.05.004
https://doi.org/10.1111/ajo.12339
https://doi.org/10.1111/ajo.12339
https://doi.org/10.1007/s00404-014-3279-4
https://doi.org/10.1007/s00404-014-3279-4
https://doi.org/10.1002/mnfr.201600710
https://doi.org/10.1002/mnfr.201600710
https://doi.org/10.1038/ncb2491
https://doi.org/10.1002/ijgo.13656
https://doi.org/10.33029/ijms241210080
https://doi.org/10.33029/ijms241210080

KnuHn4eckue nepcnekTusbl 40303aBUCMMON AoTauum D-xuponHo3uTosna npyu 3CTPOreH3aBMCcMMbIX runeprnponundepaTuBHbIX
3a60/1€BaHNSAX XKEHCKOM PenpoayKTUBHO CUCTEMbI

AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiima [PLX X SY@IER W)

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Pap3uHckuii B.E., Muxanésa J1.M., Xamowmna M.b. u fip.

A heKTMBHOCTb 1 6e30MacHOCTb D-XMpo-1HO3UTONA B KOMMNEKCHOIA
Tepanuy runepnnasnn 3HAOMeTpus 6e3 aTunun: pesynstatbl
PaHOMU3MPOBAHHOMO MNALE60-KOHTPONMPYEMOr0 UCCeL0BaHNS.
AKYLLIEDCTBO 1 FMHEKOIOIUS: HOBOCTU, MHEHUS, 00YYeHUe.
2026;14(cneusbinyck):83-96. https://doi.org/10.33029/2303-9698-2026-
14-suppl-83-96.

poxoposa M.B., MaHyxuH W.b., TesopksH M.A., MaryxuHa E.W.
MeTabonuTbl 3CTPOrEHOB Y NALUMEHTOK C HAPYXKHbIM FEHUTaNbHbIM
3HLOMETPNO30M. [Ipobriemsl perpoaykumy. 2013;(5):81-4.

Wang M., Wu Y., He Y. et al. SIRT1 upregulation promotes epithelial-
mesenchymal transition by inducing senescence escape in endometriosis.
Sci Rep. 2022;12(1):12302. https://doi.org/10.1038/s41598-022-16629-x.
Nisolle M., Casanas-Roux F., Anaf V. et al. Morphometric study of the
stromal vascularization in peritoneal endometriosis. Fertil Steril.
1993;59(3):681-4.

McLaren J., Prentice A., Charnock-Jones D.S. et al. Vascular endothelial
growth factor is produced by peritoneal fluid macrophages

in endometriosis and is regulated by ovarian steroids. J Clin Invest.
1996;98(2):482-9. https://doi.org/10.1172/JCI1118815.

Shifren J.L., Tseng J.F., Zaloudek C.J. et al. Ovarian steroid regulation of
vascular endothelial growth factor in the human endometrium:
implications for angiogenesis during the menstrual cycle and in the
pathogenesis of endometriosis. J Clin Endocrinol Metab.
1996;81(8):3112-8. https://doi.org/10.1210/jcem.81.8.8768883.

Placidi M., Casoli G., Vergara T. et al. D-chiro-inositol effectively
counteracts endometriosis in a mouse model. Mol Med. 2025;31(1):134.
https://doi.org/10.1186/s10020-025-01178-6.

De La Cruz M.S., Buchanan E.M. Uterine fibroids: diagnosis and treatment.

Am Fam Physician. 2017;95(2):100-7.

Zepiridis L.1., Grimbizis G.F., Tarlatzis B.C. Infertility and uterine fibroids.
Best Pract Res Clin Obstet Gynaecol. 2016;34:66—73. https://doi.
0rg/10.1016/j.bpobgyn.2015.12.001.

McWilliams M.M., Chennathukuzhi V.M. Recent advances in uterine
fibroid etiology. Semin Reprod Med. 2017;35(2):181-9. https://doi.
0rg/10.1055/s-0037-1599090.

Awyk A.T., Mycun U, Tymeposa .A. CoBpeMeHHbIe acneKTbl

B I3Y4EHUI 3TUONOTNN MUOMbI MATKU. POCCUIICKUIT BECTHUK aKyLuepa-
ruHekonora. 2019;19(3):49-56. https://doi.org/10.17116/
rosakush20191903149.

Ren'Y., Yin H., Tian R. et al. Different effects of epidermal growth factor
on smooth muscle cells derived from human myometrium and from
leiomyoma. Fertil Steril. 2011;96(4):1015-20. https://doi.org/10.1016/j.
fertnstert.2011.07.004.

Wang C., Sun Y., Cong S., Zhang F. Insulin-like growth factor-1 promotes

References:

Gambioli R., Forte G., Aragona C. et al. The use of D-chiro-Inositol in
clinical practice. Eur Rev Med Pharmacol Sci. 2021;25(1):438-46.
https://doi.org/10.26355/eurrev_202101_24412.

Bizzarri M., Fuso A., Dinicola S. et al. Pharmacodynamics and
pharmacokinetics of inositol(s) in health and disease. Expert Opin Drug
Metab Toxicol. 2016;12(10):1181-96. https://doi.org/10.1080/17425255.2
016.1206887.

Gambioli R., Oliva M.M., Nordio M. et al. New insights into the activities
of D-chiro-inositol: a narrative review. Biomedicines. 2021;9(10):1378.
https://doi.org/10.3390/biomedicines9101378.

Adamyan L.V., Sonova M.M., Loginova O.N., Arslanyan K.N. The role of
aromatase in the development of genital endometriosis. [Rol' aromatazy
v razvitii genital'nogo endometrioza]. Obstetrics, Gynecology and
Reproduction. 2016;10(4):39-48. (In Russ.). https:/doi.
0rg/10.17749/2313-7347.2016.10.4.039-048.

Madej P., Plewka A., Plewka D. et al. The aromatase expression in
myomas and myometriums of women in reproduction and
perimenopausal age. Folia Histochem Cytobiol. 2009;47(3):497-504.
https://doi.org/10.2478/v10042-009-0105-0.

Zhao P.L., Zhang Q.F., Yan L.Y. et al. Functional investigation on
aromatase in endometrial hyperplasia in polycystic ovary syndrome cases.
Asian Pac J Cancer Prev. 2014;15(20):8975-9. https://doi.org/10.7314/
apjcp.2014.15.20.8975.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

6

=

10.

1.

human uterine leiomyoma Ccell proliferation via PI3K/AKT/mTOR pathway.
Cells Tissues Organs. 2023;212(2):194-202. https://doi.
org/10.1159/000525186.

Ishikawa H., Reierstad S., Demura M. et al. High aromatase expression in
uterine leiomyoma tissues of African-American women. J Clin Endocrinol
Metab. 2009;94(5):1752-6. https://doi.org/10.1210/jc.2008-2327.
Montanino 0.M. D-chiro-inositol, vitamin D, and epigallocatechin gallate
avoid surgery in females with uterine fibroids: two case reports.

EMJ Repro Health. 2021;7(1):95-101. https://doi.org/10.33590/
emijreprohealth/20-00261.

Tinelli A., Panese G., Licchelli M. et al. The impact of epigallocatechin
gallate, vitamin D, and D-chiro-inositol on early surgical outcomes of
laparoscopic myomectomy: a pilot study. Archives of Gynecology and
Obstetrics. 2024;309(4):1-6. https://doi.org/10.1007/s00404-023-
07324-x.

Pap3uHckuii B.E., OpansHy WM., 3y6kuH B.I. u ap. HepakoBble
32607neBaHNst MOJTOYHbIX XENe3 1 FUHEKONornyeckue 3a60neBaHus.
XXypHan Poceniickoro 061ecTsa akyLepos-rusekonoros. 2006;(2):65-8.
Clemons M., Goss P. Estrogen and the risk of breast cancer.

N Engl J Med. 2001;344(4):276-85. https://doi.org/10.1056/
NEJM200101253440407.

Jones J.I., Clemmons D.R. Insulin-like growth factors and their binding
proteins: biological actions. Endocr Rev. 1995;16(1):3-34. https://doi.
org/10.1210/edrv-16-1-3.

Subik K., Lee J.-F., Baxter L. et al. The Expression patterns of ER, PR,
HER2, CK5/6, EGFR, Ki-67 and AR by immunohistochemical analysis in
breast cancer cell lines. Breast Cancer (Auckl). 2010;4:35-41. Erratum in:
Breast Cancer (Auckl). 2018;12:1178223418806626. https:/doi.
org/10.1177/1178223418806626.

Kim Y.-s., Park J.-s., Kim M. et al. Inhibitory effect of D-pinitol on both
growth and recurrence of breast tumor from MDA-MB-231 cancer cells.
Nat Prod Sci. 2017;23(1):35-9. https://doi.org/10.20307/nps.2017.23.1.35.
MHoknpon. NHcTpykums no npumenenuto. PIIC. Pexxkum goctyna: https:/
www.rlsnet.ru/baa/inokirol-90222?ysclid=mnuj06x7mz945777604. [[data
obpauyeHus: 12.01.2026].

Ipomosa 0.A., TopwuH W.10., Tanunbckas H.., Yeaposa E.B.
CncTeMHO-610N0TNYECKNIA aHanu3 ponieit MapraHLa B akyLlepcTee

11 TUHEKOMOTNN: PenpofyKTUBHOE 340P0BbE XEHLLUMHbI, Perynsauns
MEHCTPYanbHOro Lykna n npodunakTuka nopoKoB passuTus

nnoaa: MeToanyeckune paspabotku. M.: M3gatenbcTBo «[uHactus»,
2020. 28 c.

. Fonteles M.C., Aimeida M.Q, Larner J. Antihyperglycemic effects of

3-0-methyl-D-chiro-inositol and D-chiro-inositol associated with
manganese in streptozotocin diabetic rats. Horm Metab Res.
2000;32(4):129-32. https://doi.org/10.1055/s-2007-978606.

Florova M.S., Yarmolinskaya M.I., Tkachenko N.N. et al. Role of insulin
and insulin-like growth factor 1 receptor expression in the pathogenesis
of genital endometriosis. [Rol' sistemy insulin/insulinopodobnyj faktor
rosta v patogeneze genital'nogo endometrioza). Zhurnal akusherstva

i zhenskih boleznej. 2021;70(3):65-74. (In Russ.). https:/doi.
org/10.17816/J0WD58194.

Dobrokhotova Yu.E., Khachatryan A.S., Ibragimova D.M. Uterine
leiomyoma: current insights into pathogenesis and use of medication
tumor-reduction therapy. [Mioma matki. Sovremennye voprosy
patogeneza i medikamentoznoj redukcionnoj terapii]. Doktor.Ru. 2013;(7-
1):29-32. (In Russ.).

Shtokh E.A., Tskhai V.B. Uterine myoma. Modern views of pathogenesis
and risk factors. [Mioma matki. Sovremennoe predstavlenie o patogeneze
i faktorah risk]. Sibirskoe medicinskoe obozrenie. 2015;(1):22-7.

(In Russ.).

Rymashevsky A.N., Vorobyov S.V., Andryushchenko Yu.A. Hormonal and
metabolic characteristics in patients with endometrial polyps and
adiposity in postmenopausal period. [Gormonal'nye i metabolicheskie
osobennosti u zhenshchin s polipami endometriya i ozhireniem v
postmenopauze]. Fundamental nye issledovaniya. 2011;(9-3):496-500.
(In Russ.).

Kayali A.G., Eichhorn J., Haruta T. et al. Association of the insulin receptor
with phospholipase C-y (PLCy) in 3T3-L1 adipocytes suggests a role for

m https://www.gynecology.su



https://doi.org/10.33029/2303-9698-2026-14-suppl-83-96
https://doi.org/10.33029/2303-9698-2026-14-suppl-83-96
https://doi.org/10.1038/s41598-022-16629-x
https://doi.org/10.1172/JCI118815
https://doi.org/10.1210/jcem.81.8.8768883
https://doi.org/10.1186/s10020-025-01178-6
https://doi.org/10.1016/j.bpobgyn.2015.12.001
https://doi.org/10.1016/j.bpobgyn.2015.12.001
https://doi.org/10.1055/s-0037-1599090
https://doi.org/10.1055/s-0037-1599090
https://doi.org/10.17116/rosakush20191903149
https://doi.org/10.17116/rosakush20191903149
https://doi.org/10.1016/j.fertnstert.2011.07.004
https://doi.org/10.1016/j.fertnstert.2011.07.004
https://doi.org/10.1159/000525186
https://doi.org/10.1159/000525186
https://doi.org/10.1210/jc.2008-2327
https://doi.org/10.33590/emjreprohealth/20-00261
https://doi.org/10.33590/emjreprohealth/20-00261
https://doi.org/10.1007/s00404-023-07324-x
https://doi.org/10.1007/s00404-023-07324-x
https://doi.org/10.1056/NEJM200101253440407
https://doi.org/10.1056/NEJM200101253440407
https://doi.org/10.1210/edrv-16-1-3
https://doi.org/10.1210/edrv-16-1-3
https://doi.org/10.1177/1178223418806626
https://doi.org/10.1177/1178223418806626
https://doi.org/10.20307/nps.2017.23.1.35
https://www.rlsnet.ru/baa/inokirol-90222?ysclid=mnuj06x7mz945777604
https://www.rlsnet.ru/baa/inokirol-90222?ysclid=mnuj06x7mz945777604
https://doi.org/10.1055/s-2007-978606
https://doi.org/10.26355/eurrev_202101_24412
https://doi.org/10.1080/17425255.2016.1206887
https://doi.org/10.1080/17425255.2016.1206887
https://doi.org/10.3390/biomedicines9101378
https://doi.org/10.17749/2313-7347.2016.10.4.039-048
https://doi.org/10.17749/2313-7347.2016.10.4.039-048
https://doi.org/10.2478/v10042-009-0105-0
https://doi.org/10.7314/apjcp.2014.15.20.8975
https://doi.org/10.7314/apjcp.2014.15.20.8975
https://doi.org/10.17816/JOWD58194
https://doi.org/10.17816/JOWD58194

lpomoBa 0.A., TopwumH W.10., Oukke I.B.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

PLCy in metabolic signaling by insulin. J Biol Chem. 1998;273(22):13808-
18. https://doi.org/10.1074/jbc.273.22.13808.

Eichhorn J., Kayali A.G., Austin D.A., Webster N.J. Insulin activates
phospholipase C-gamma1 via a PI-3 kinase dependent mechanism in
3T3-L1 adipocytes. Biochem Biophys Res Commun. 2001;282(2):615-20.
https://doi.org/10.1006/bbrc.2001.4616.

Larner J., Brautigan D.L., Thorner M.0. D-chiro-inositol glycans in insulin
signaling and insulin resistance. Mol Med. 2010;16(11-12):543-52.
https://doi.org/10.2119/molmed.2010.00107.

Nestler J.E., Jakubowicz D.J., Reamer P. et al. Ovulatory and metabolic
effects of D-chiro-inositol in the polycystic ovary syndrome. N Engl J Med.
1999;340(17):1314-20. https://doi.org/10.1056/NEJM199904293401703.
Baillargeon J.-P., luorno M.J., Jakubowicz D.J. et al. Metformin therapy
increases insulin-stimulated release of D-chiro-inositol-containing
inositolphosphoglycan mediator in women with polycystic ovary
syndrome. J Clin Endocrinol Metab. 2004;89(1):242-9. https://doi.
org/10.1210/jc.2003-030437.

Cheang K.I., Baillargeon J.-P., Essah P.A. et al. Insulin-stimulated release
of d-chiro-inositol-containing inositolphosphoglycan mediator correlates
with insulin sensitivity in women with polycystic ovary syndrome.
Metabolism. 2008;57(10):1390-7. https:/doi.org/10.1016/j.
metabol.2008.05.008.

Genazzani A.D., Santagni S., Rattighieri E. et al. Modulatory role of
D-chiro-inositol (DCI) on LH and insulin secretion in obese PCOS patients.
Gynecol Endocrinol. 2014;30(6):438-43. https://doi.org/10.3109/0951359
0.2014.897321.

Casarini L., Santi D., Brigante G., Simoni M. Two hormones for one receptor:
evolution, biochemistry, actions, and pathophysiology of LH and hCG.
Endocr Rev. 2018;39(5):549-92. https:/doi.org/10.1210/er.2018-00065.
Stocco C. Aromatase expression in the ovary: hormonal and molecular
regulation. Steroids. 2008;73(5):473-87. https://doi.org/10.1016/j.
steroids.2008.01.017.

Fuhrmeister I.P., Branchini G., Pimentel A.M. et al. Human granulosa cells:
insulin and insulin-like growth factor-1 receptors and aromatase
expression modulation by metformin. Gynecol Obstet Invest.
2014;77(3):156-62. https://doi.org/10.1159/000358829.

Monastra G., Vazquez-Levin M., Espinola M.S.B. et al. D-chiro-inositol, an
aromatase down-modulator, increases androgens and reduces estrogens
in male volunteers: a pilot study. Basic Clin Androl. 2021;31(1):13.
https://doi.org/10.1186/s12610-021-00131-x.

Sacchi S., Marinaro F., Tondelli D. et al. Modulation of gonadotrophin
induced steroidogenic enzymes in granulosa cells by d-chiroinositol.
Reprod Biol Endocrinol. 2016;14(1):52. https://doi.org/10.1186/s12958-
016-0189-2.

Nestler J.E., Romero G., Huang L.C. et al. Insulin mediators are the signal
transduction system responsible for insulin’s actions on human placental
steroidogenesis. Endocrinology. 1991;129(6):2951-6. https://doi.
org/10.1210/endo-129-6-2951.

Hoffmann R., Niiyama S., Huth A. et al. 17a-estradiol induces aromatase
activity in intact human anagen hair follicles ex vivo. Exp Dermatol.
2002;11(4):376-80. https://doi.org/10.1034/j.1600-0625.2002.110413.x.
Cisternas C., Zapata L.E.C., Arevalo M.-A. et al. Regulation of aromatase
expression in the anterior amygdala of the developing mouse brain
depends on ERpB and sex chromosome complement. Sci Rep.
2017;7(1):5320. https://doi.org/10.1038/s41598-017-05658-6.

Cloix L., Reverchon M., Cornuau M. et al. Expression and regulation of
INTELECTINT in human granulosa-lutein cells: role in IGF-1-induced
steroidogenesis through NAMPT. Biol Reprod. 2014;91(2):50.
https://doi.org/10.1095/biolreprod.114.120410.

Nordio M., Basciani S., Camajani E. The 40:1 myo-inositol/D-chiro-inositol
plasma ratio is able to restore ovulation in PCOS patients: comparison
with other ratios. Eur Rev Med Pharmacol Sci. 2019;23(12):5512-21.
https://doi.org/10.26355/eurrev_201906_18223.

Lin T.-H., Tan T.-W., Tsai T.-H. et al. D-pinitol inhibits prostate cancer
metastasis through inhibition of aVB3 integrin by modulating FAK, c-Src
and NF-kB pathways. Int J Mol Sci. 2013;14(5):9790-802. https://doi.
0rg/10.3390/ijms14059790.

Cooper J., Giancotti F.G. Integrin signaling in cancer:
mechanotransduction, stemness, epithelial plasticity, and therapeutic
resistance. Cancer Cell. 2019;35(3):347-67. https://doi.org/10.1016/j.
ccell.2019.01.007.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Shi L., Yu X.T., Li H. et al. D-chiro-inositol increases antioxidant capacity
and longevity of Caenorhabditis elegans via activating Nrf-2/SKN-1 and
FOXO/DAF-16. Exp Gerontol. 2023;175:112145. https://doi.org/10.1016/j.
exger.2023.112145.

Miller P.G., Al-Shahrour F., Hartwell K.A. et al. In vivo RNAi screening
identifies a leukemia-specific dependence on integrin beta 3 signaling.
Cancer Cell. 2013;24(1):45-58. https://doi.org/10.1016/j.ccr.2013.05.004.
Ozkan N.T., Tokmak A., Giizel A.I. et al. The association between
endometrial polyps and metabolic syndrome: a case-control study.

Aust N Z J Obstet Gynaecol. 2015;55(3):274-8. https://doi.org/10.1111/
2j0.12339.

Serhat E., Cogendez E., Selcuk S. et al. Is there a relationship between
endometrial polyps and obesity, diabetes mellitus, hypertension? Arch
Gynecol Obstet. 2014;290(5):937-41. https://doi.org/10.1007/s00404-
014-3279-4.

Zhang B., Guo X., Li Y. et al. d-Chiro inositol ameliorates endothelial
dysfunction via inhibition of oxidative stress and mitochondrial fission.
Mol Nutr Food Res. 2017;61(8):1600710. https://doi.org/10.1002/
mnfr.201600710.

Liu H., Radisky D.C., Yang D. et al. MYC suppresses cancer metastasis
by direct transcriptional silencing of av and 83 integrin subunits. Nat Cell
Biol. 2012;14(6):567—74. https://doi.org/10.1038/ncbh2491.

Wong C.L.H., So P.L. Prevalence and risk factors for malignancy in
hysteroscopy-resected endometrial polyps. Int J Gynaecol Obstet.
2021;155(3):433-41. https://doi.org/10.1002/ijgo.13656.

Porcaro G., Bilotta G., Capoccia E. et al. D-chiro-inositol in endometrial
hyperplasia: a pilot study. /nt J Mol Sci. 2023;24(12):10080. https://doi.
0rg/10.33029/ijms241210080.

Radzinsky V.E., Mikhaleva L.M., Khamoshina M.B. et al. Effectiveness and
safety of D-chiro-inositol in combination therapy of endometrial
hyperplasia without atypia: results of a randomized placebo-controlled
study. [Effektivnost' i bezopasnost' D-hiro-inozitola v kompleksnoj terapii
giperplazii endometriya bez atipii: rezul'taty randomizirovannogo placebo-
kontroliruemogo issledovaniya). Akusherstvo i ginekologiya: novosti,
mneniya, obuchenie. 2026;14(suppl):83-96. (In Russ.). https:/doi.
0rg/10.33029/2303-9698-2026-14-suppl-83-96.

Prokhorova M.V., Manukhin I.B., Gevorkyan M.A., Manukhina E.I.
Estrogen metabolites in patients with external genital endometriosis.
[Metabolity estrogenov u pacientok s naruzhnym genital'nym
endometriozom]. Problemy reprodukcii. 2013;(5):81-4. (In Russ.).

Wang M., Wu Y., He Y. et al. SIRT1 upregulation promotes epithelial-
mesenchymal transition by inducing senescence escape in endometriosis.

Sci Rep. 2022;12(1):12302. https://doi.org/10.1038/s41598-022-16629-x.

Nisolle M., Casanas-Roux F., Anaf V. et al. Morphometric study of the
stromal vascularization in peritoneal endometriosis. Fertil Steril.
1993;59(3):681-4.

McLaren J., Prentice A., Charnock-Jones D.S. et al. Vascular endothelial
growth factor is produced by peritoneal fluid macrophages

in endometriosis and is regulated by ovarian steroids. J Clin Invest.
1996;98(2):482-9. https://doi.org/10.1172/JCI118815.

Shifren J.L., Tseng J.F., Zaloudek C.J. et al. Ovarian steroid regulation
of vascular endothelial growth factor in the human endometrium:
implications for angiogenesis during the menstrual cycle and in the
pathogenesis of endometriosis. J Clin Endocrinol Metab.
1996;81(8):3112-8. https://doi.org/10.1210/jcem.81.8.8768883.

Placidi M., Casoli G., Vergara T. et al. D-chiro-inositol effectively
counteracts endometriosis in a mouse model. Mol Med. 2025;31(1):134.
https://doi.org/10.1186/510020-025-01178-6.

De La Cruz M.S., Buchanan E.M. Uterine fibroids: diagnosis and treatment.

Am Fam Physician. 2017;95(2):100-7.

Zepiridis L.I., Grimbizis G.F., Tarlatzis B.C. Infertility and uterine fibroids.
Best Pract Res Clin Obstet Gynaecol. 2016;34:66-73. https://doi.
org/10.1016/j.bpobgyn.2015.12.001.

McWilliams M.M., Chennathukuzhi V.M. Recent advances in uterine
fibroid etiology. Semin Reprod Med. 2017;35(2):181-9. https:/doi.
org/10.1055/s-0037-1599090.

lashchuk A.G., Musin 1., Gumerova |.A. Current aspects of the study

of uterine myoma etiology. [Sovremennye aspekty v izuchenii etiologii
miomy matki]. Rossijskij vestnik akushera-ginekologa. 2019;19(3):49-56.
(In Russ.). https://doi.org/10.17116/rosakush20191903149.

Ren'Y., Yin H., Tian R. et al. Different effects of epidermal growth factor

N
=
N
N
°
5
=
N
=)
°

C O

poxdoy pue A301000uAix) ‘so111918qQ)

uonoNn



https://doi.org/10.1074/jbc.273.22.13808
https://doi.org/10.1006/bbrc.2001.4616
https://doi.org/10.2119/molmed.2010.00107
https://doi.org/10.1056/NEJM199904293401703
https://doi.org/10.1210/jc.2003-030437
https://doi.org/10.1210/jc.2003-030437
https://doi.org/10.1016/j.metabol.2008.05.008
https://doi.org/10.1016/j.metabol.2008.05.008
https://doi.org/10.3109/09513590.2014.897321
https://doi.org/10.3109/09513590.2014.897321
https://doi.org/10.1210/er.2018-00065
https://doi.org/10.1016/j.steroids.2008.01.017
https://doi.org/10.1016/j.steroids.2008.01.017
https://doi.org/10.1159/000358829
https://doi.org/10.1186/s12610-021-00131-x
https://doi.org/10.1186/s12958-016-0189-2
https://doi.org/10.1186/s12958-016-0189-2
https://doi.org/10.1210/endo-129-6-2951
https://doi.org/10.1210/endo-129-6-2951
https://doi.org/10.1034/j.1600-0625.2002.110413.x
https://doi.org/10.1038/s41598-017-05658-6
https://doi.org/10.1095/biolreprod.114.120410
https://doi.org/10.26355/eurrev_201906_18223
https://doi.org/10.3390/ijms14059790
https://doi.org/10.3390/ijms14059790
https://doi.org/10.1016/j.ccell.2019.01.007
https://doi.org/10.1016/j.ccell.2019.01.007
https://doi.org/10.1016/j.exger.2023.112145
https://doi.org/10.1016/j.exger.2023.112145
https://doi.org/10.1016/j.ccr.2013.05.004
https://doi.org/10.1111/ajo.12339
https://doi.org/10.1111/ajo.12339
https://doi.org/10.1007/s00404-014-3279-4
https://doi.org/10.1007/s00404-014-3279-4
https://doi.org/10.1002/mnfr.201600710
https://doi.org/10.1002/mnfr.201600710
https://doi.org/10.1038/ncb2491
https://doi.org/10.1002/ijgo.13656
https://doi.org/10.33029/ijms241210080
https://doi.org/10.33029/ijms241210080
https://doi.org/10.33029/2303-9698-2026-14-suppl-83-96
https://doi.org/10.33029/2303-9698-2026-14-suppl-83-96
https://doi.org/10.1172/JCI118815
https://doi.org/10.1210/jcem.81.8.8768883
https://doi.org/10.1186/s10020-025-01178-6
https://doi.org/10.1016/j.bpobgyn.2015.12.001
https://doi.org/10.1016/j.bpobgyn.2015.12.001
https://doi.org/10.1055/s-0037-1599090
https://doi.org/10.1055/s-0037-1599090
https://doi.org/10.17116/rosakush20191903149

KnuHn4eckue nepcnekTusbl 40303aBUCMMON AoTauum D-xuponHo3uTosna npyu 3CTPOreH3aBMCcMMbIX runeprnponundepaTuBHbIX
3a60/1€BaHNSAX XKEHCKOM PenpoayKTUBHO CUCTEMbI

AxymiepctBo, I'maekoaorusa u Pennpoaykiina PRI EITR P

50.

51.

52.

53.

54.

55.

on smooth muscle cells derived from human myometrium and from
leiomyoma. Fertil Steril. 2011;96(4):1015-20. https://doi.org/10.1016/j.
fertnstert.2011.07.004.

Wang C., Sun'Y., Cong S., Zhang F. Insulin-like growth factor-1 promotes

human uterine leiomyoma Ccell proliferation via PI3K/AKT/mTOR pathway.

Cells Tissues Organs. 2023;212(2):194-202. https://doi.
0rg/10.1159/000525186.

Ishikawa H., Reierstad S., Demura M. et al. High aromatase expression in
uterine leiomyoma tissues of African-American women. J Clin Endocrinol
Metab. 2009;94(5):1752-6. https://doi.org/10.1210/jc.2008-2327.
Montanino 0.M. D-chiro-inositol, vitamin D, and epigallocatechin gallate
avoid surgery in females with uterine fibroids: two case reports. EMJ
Repro Health. 2021;7(1):95-101. https://doi.org/10.33590/
emjreprohealth/20-00261.

Tinelli A., Panese G., Licchelli M. et al. The impact of epigallocatechin
gallate, vitamin D, and D-chiro-inositol on early surgical outcomes of
laparoscopic myomectomy: a pilot study. Archives of Gynecology and
Obstetrics. 2024;309(4):1-6. https://doi.org/10.1007/s00404-023-
07324-x.

Radzinsky V.E., Ordiyants I.M., Zubkin V.1. et al. Non-cancerous diseases
of the mammary glands and gynecological diseases. [Nerakovye
zabolevaniya molochnyh zhelez i ginekologicheskie zabolevaniya].
Zhurnal Rossijskogo obshchestva akusherov-ginekologov. 2006;(2):65-8.
(In Russ.).

Clemons M., Goss P. Estrogen and the risk of breast cancer.

N Engl J Med. 2001;344(4):276-85. https://doi.org/10.1056/
NEJM200101253440407.

Csepenus 06 asTopax / About the authors:
I'pomoBa Onbra AnekceesHa, a.M.H., npod). / Olga A. Gromova, MD, Dr Sci Med, Prof. E-mail: unesco.gromova@gmail.com. ORCID: https://orcid.org/0000-0002-
7663-710X. Scopus Author ID: 7003589812.
Topwmn UsaH HOpbesuy, K.cb.-M.H., K.X.H. / lvan Yu. Torshin, MD, PhD in Physics and Mathematics, PhD in Chemistry. ORCID: https://orcid.org/0000-0002-2659-
7998. Scopus Author ID: 7003300274. WoS ResearcherlD: C-7683-2018.
Nukke lanuna bopucoBHa, 1.M.H., npodh. / Galina B. Dikke, MD, Dr Sci Med, Prof. ORCID: https://orcid.org/0000-0001-9524-8962. eLibrary SPIN-code: 5913-1777.

56.

57.

58.

59.

60.

61.

Jones J.I., Clemmons D.R. Insulin-like growth factors and their binding
proteins: biological actions. Endocr Rev. 1995;16(1):3-34. https://doi.
org/10.1210/edrv-16-1-3.

Subik K., Lee J.-F., Baxter L. et al. The Expression patterns of ER, PR,
HER2, CK5/6, EGFR, Ki-67 and AR by immunohistochemical analysis in
breast cancer cell lines. Breast Cancer (Auckl). 2010;4:35-41. Erratum in:
Breast Cancer (Auckl). 2018;12:1178223418806626. https:/doi.
org/10.1177/1178223418806626.

Kim Y.-s., Park J.-s., Kim M. et al. Inhibitory effect of D-pinitol on both
growth and recurrence of breast tumor from MDA-MB-231 cancer cells.
Nat Prod Sci. 2017;23(1):35-9. https://doi.org/10.20307/nps.2017.23.1.35.
Inokirol. Instructions for use. RLS. [Inokirol. Instrukciya po primeneniyu.
RLS]. (In Russ.). Available at: https://www.rlsnet.ru/baa/inokirol-
90222?ysclid=mnuj06x7mz945777604. [Accessed: 12.01.2026].
Gromova 0.A., Torshin I.Yu., Tapilskaya N.I., Uvarova E.V.

A systemic biological analysis of the role of manganese in obstetrics

and gynecology: women's reproductive health, menstrual cycle
regulation and prevention of fetal malformations: methodological
developments. [Sistemno-biologicheskij analiz rolej marganca

v akusherstve i ginekologii: reproduktivnoe zdorov'e zhenshchiny,
regulyaciya menstrual'nogo cikla i profilaktika porokov razvitiya ploda:
metodicheskie razrabotki]. Moscow: Izdatel stvo «Dinastiya», 2020. 26 p.
(In Russ.).

Fonteles M.C., Almeida M.Q, Larner J. Antihyperglycemic effects of
3-0-methyl-D-chiro-inositol and D-chiro-inositol associated with
manganese in streptozotocin diabetic rats. Horm Metab Res.
2000;32(4):129-32. https://doi.org/10.1055/s-2007-978606.

m https://www.gynecology.su


https://doi.org/10.1016/j.fertnstert.2011.07.004
https://doi.org/10.1016/j.fertnstert.2011.07.004
https://doi.org/10.1159/000525186
https://doi.org/10.1159/000525186
https://doi.org/10.1210/jc.2008-2327
https://doi.org/10.33590/emjreprohealth/20-00261
https://doi.org/10.33590/emjreprohealth/20-00261
https://doi.org/10.1007/s00404-023-07324-x
https://doi.org/10.1007/s00404-023-07324-x
https://doi.org/10.1056/NEJM200101253440407
https://doi.org/10.1056/NEJM200101253440407
https://doi.org/10.1210/edrv-16-1-3
https://doi.org/10.1210/edrv-16-1-3
https://doi.org/10.1177/1178223418806626
https://doi.org/10.1177/1178223418806626
https://doi.org/10.20307/nps.2017.23.1.35
https://www.rlsnet.ru/baa/inokirol-90222?ysclid=mnuj06x7mz945777604
https://www.rlsnet.ru/baa/inokirol-90222?ysclid=mnuj06x7mz945777604
https://doi.org/10.1055/s-2007-978606
https://orcid.org/0000-0002-7663-710X
https://orcid.org/0000-0002-7663-710X
https://orcid.org/0000-0002-2659-7998
https://orcid.org/0000-0002-2659-7998
https://orcid.org/0000-0001-9524-8962



