IHO3WTONWU B PENPONYKTUBHIN MEAWLUHI

BCTYN

OpraHi3m 380pOBOI NIOAVHM MaE fyXe TOYHe
i TOHKe HanawTyBaHHA BCiX CKNagoOBUX CUCTEM, i
HaBiTb HEBeNMKNI 36il1 aKTUBYE NaHLIOXOK B3a-
€MOIMOB'A3aHNX MOAIN, WO NPU3BOANTb A0 AUC-
6anaHcy i BigxuneHHa Big Hopmu. MpoBigHUMYK
perynatopamn penpoayKTUBHOI CUCTEMU NTIOAN-
HW € TOPMOHW, IXHi piBEHb Ta CNiBBifHOLWEHHA B
KOXEH MOMEHT Yacy, HaABHICTb JOCTATHbOI Kiflb-
KOCTi YyTNMBMX PeLenTopiB, PiBHI Ta akTUBHICTb
KOaKTMBaToOpiB Ta Kopenpecopis. Baxnueiwy
pOsib Y HOpPManbHOMY OYHKLIOHYBaHHI penpo-
OYKTVMBHOI CMCTeMU BIifirpaloTb MiKPOHYTPIEHTH,
B TOMy uunchi BiTamiHu. HecBoeuacHa sikicHa abo
KinbKicHa 3MiHa 6yab-AKOI 3 NepepaxoBaHuX na-
HOK MPM3BOAWTb CMOYATKy AO ManornoMmiTHOro,
ane BCe X Taky 36010 B pobOOTi penpoayKTMBHOI
CUCTEMN.

|HO3MTON — Ue UMKMIYHMIK nonion, 3a3BuYan
Ha3VBaETbCA BiTaMiHOM By, mpoTe BiH € He iCTWH-
HM BiTaMiHOM, a BiTaMiHOMOAIGHOI PEeYOBMHOIO,
OCKinbKKN 6n13bKo 3/4 po6oBoi notpebu iHO3M-
TONy BUPOBIAETHCA CaMUM OPraHi3MOM NIOLNHN.
[loboBa noTpeba opraHiamy [OpPOCNIOro B iHO-
3uToNi cknapae Big 4 no 8 r (1, 23, 27, 53, 62]. I3
NPoJyKTaMy XapuyBaHHA NIOAUHI MOTPIOHO OT-
pvumyBaTh 1-2 I iHO3UTONIB WOAEHHO, WO B Lino-
My 30A€ETbCA He TaK CKMafHO, OCKiNbKM iHO3MUTON
BXOAUTb [0 CKiady 6araTbOX OBOYIB, GPYKTIB i
TBAPVHHUX NPOAYKTiB. HegocTaTHE HAAXOAKEHHA
iHO3UTONIB B OpraHiam NitoanHM abo HeJOCTaTHIN
Oro CMHTE3 AOBIUI Yac HegoouiHoBanuca [1].

OpfHak iHO3UTONM 3HAYHO PYMHYIOTbCA Nif Yac
TepMmiyHoi 06pobKK. KpiM TOro, focnigkeHHA no-
Kasanu, Wo TaKi NOLMpPEeHi i perynapHo Crou-
BaHi HAMW NPOAYKTY, AK Yail i KaBa, a TaKOX anko-
rofib i geAki NikapcbKi NpenapaTtn 3HMXYIOTb AK
NPOAYKLi0 eHOOreHHOro iHo31ToNy, TaK i 3acBo-
IOBaHICTb TOrO, WO HaAiNLWOB i330BHi, 4O 50-70%.
OCKinbKn iHO3NTON CUHTE3YETLCA 3 [I0KO3M, TO
nopyLleHHs ii MeTaboniamy HeraTyBHO BM/INBAE
Ha MOro cuHTe3. TakoXX yMOBamMWu CUHTe3y [oO-
CTaTHbOI KifIbKOCTi IHO3UTONY B HUPKAX € IXHE
3[0POB'A | JOCTaTHA KiNbKiCTb HedpoHiB. Taki 3a-
XBOPIOBAHHA, AK HUpPKoBa popma apTepianbHOT
rinepteHsii, nienoHedpwut, rnomepynoHedpurT,
Tybynonarii, Hebpos3, piabeTnuyHa HedponarTis,
TOKCMYHI YpaXXeHHA HMPOK, a TaKoXK JlikapcbKke
HaBaHTaXXEHHA Ha HUX PIi3KO 3HMXKYIOTb CUMHTE3
mio-iHo3uTony (M) B HMpKax i migcunioTb BTpa-
TV UbOro MiKpPOHYTpi€HTa 3 ceueto. BignosigHo,
AKLLO Y MaLiEHTKM iCHYIOTb Ti UM iHLLI NOPYLIEHHSA
DYHKLIT HUPOK, TO HEOOXiAHA KopeKLia aediuuty
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MI, 3a6e3neyeHicTb AKAM Baxknmaa ana GyHKLio-
HYyBaHHA penpoayKTnBHOI cuctemu [1, 2].

To6To cyuacHa nognHa mMae aediymnt iHo3nTo-
niB, 0CO6/IMBO Y BMNagKax, NOB'A3aHNX i3 rinepiH-
cyniHemieto (I') Ta iHcyniHope3sucTeHTHicTO (IP), a
TaKOX i3 3aXBOPIOBAHHAMU HUPOK.

IcCHye 9 pi3HMX MoOneKkyn iHO3MTONy, BiJOMUX
AK cTepeoizomepwn, [0 AKUX HanexaTb: MI, cuu-
NO-iIHO3WTOJ,  MYKO-iIHO3MTOJ,  eni-iHo3uTon,
LUNC-iIHO3UTOJ, ano-iHO3UTOJ, HeO-iHO3UTON, L-Xi-
po-iHo3uTton, D-xipo-ino3uton (DXI) [27]. 3 ycix
iHo3uTONiB MI — Hanbinbw nowwupeHa dopma
AK B NpPUpPOAi, TaK i B OpraHi3mi ccaBUiB, i CTaHO-
BUTb A0 99% BCbOro iHo3uTOoNy. 3annwok B 1%
npepctaBneHnn crtepeoizomepom DXI [23]. MNo-
IMINHAHHA BiNbHOTO IHO3UTONY TKaHMHamMW Bif-
OyBaAETHCA 3a JOMOMOrOK MeMBpPaHO3aNeXXHOro
HaTpIin-iHO3UTON-KOTPaHCNopTepa. Y NOPIBHAHHI
3 AXI Ml mae B 10 pasiB 6inbLuy cnopifHeHiCcTb go
Lboro koTpaHcnoptepa [53]. Ml nepeTBoptoeTbCA
B DXI 3a gonomoroto enimepasn NAD/NADH, sika,
B CBOIO Yepry, CTUMYIOETbCA iHCYNiHOM [23, 62].

MI - oauH i3 eHgoreHHNX MeTaboniTiB NoAVHN,
O YNHUTb ICTOTHMI BNANB Ha GYHKLIOHYBaHHA
BCiX TKQHWH, B T. Y. penpofyKTUBHOI cuctemu. BiH
BMJ/IVBAa€ Ha reHoMm (6epe yyacTb y poboTi 25 000
reHiB opraHismy), TpaHckpunTom (65 000 TpaHc-
KpunTiB matpuuHoi PHK, cuHTe30BaHuMX B Xxopgi
ekcnpecii reHoma), npoteom (50 000 6inkKiB, CUH-
Te30BaHMX Ha niactasi MPHK TpaHckpuntoma),
MeTabonom (47 000 meTaboniTiB B KNiTMHAX i pi-
[AVIHaxX fJaHOro OpraHi3my) i peaktom (2200 Kacka-
4is, 11 900 ximiuHMX peakuii, Wwo nepebiraoTb B
KNiTMHaxX i TKaHWHax opraHismy) [1].

Ha cboropHi Bigomo 6Ginblie 10 6inkis (noxia-
HUX IHO3MTONY), AKI aKTMBHO 3anyyeHi B MeTabo-
ni3m uykpi.. Lli 6inkn cninbHO 3 ioHaMu KanblLito i
MarHito 34iMCHIOITb Nepefavy CUrHany Bif iHCY-
NIHOBOTO peuenTopa BCepeanHy KNiTUH Pi3HUX
TKaHVH. IHiLinoBaHi NOXiAHUMU IHO3UTOMNY BHY-
TPILWHbOKNITMHHI NpoLecn B CBOKO Yepry npuBso-
AATb A0 NiABULLEHHS eKcnpecii 6inka-TpaHcnop-
Tepa [OKo3K, iHililolTb npouecn agcopobuil
iHCYniHy Ha peLenTopu, CTUMYNIOTb Nepepo6-
Ky BYrf1eBOJIB i XuUpiB A41a NiATPUMKK eHepre-
TUYHOTO MeTaboni3My KNiTUHW, TUM CaMUM 3HU-
Xytoun pusmnk po3suTky IP, I, uykposoro fiabety
(LLO), HagmipHOro NiABMLLEHHA Bark i OXUPIHHA
[15,58].

3aranbHa posb iHO3UTONY Ta NOro NOXiAHUX B
OpraHi3mi nognHK:

e TPAHCAYKLiA iHCYNiHOBOro curHasmy, nepeHe-
CeHHA Kanblilo, MeTaboniam ninigis, 36ipka uu-
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[MTHEKOJIOT'TA

TOCKeneTHUX OinKiB, 3pocTaHHA i AndepeHUitoBaHHA KIITUH,
MoAynALiA cepoTOHiHepriyHmx wnaxis [23, 28];

e MPUrHiYeHHA 3ananbHNX NPOLECiB, MOTYXHAa aHTUOKCUAAHT-
Ha gia [2, 3];

e YUacTb y perynaujii XMpoBoro oOMiHy, 3HVXXEHHA NenTuHope-
3UCTEHTHOCTI, PiBHA XOnecTepurHy, NiABULLEHHA PiBHA agnno-
HEeKTUHY B KPOBI, NepeLlKod»KaHHA PO3BUTKY aTepocCKneposy
" OXUPIHHA [8, 62];

e BMUB Ha cTabinisauito apTepianbHoro T1cky [2];

e 3MEHLUEHHA MNPOABIB aHAPOreHO3aNeXHNX AepmaTonarin
(akHe, cebopes i ripcyTusm) [1, 2];

e MOKpPALLEeHHA Peonorii KPOBIi, NepelKkoa)XaHHA YTBOPEHHIO
TPOMOIB, CNPUAHHA €1aCTUYHOCTI CTIHOK apTepin [2];

e HeMpOHanbHa, aHTUAEeNpPecaHTHa, aHKCioniTMYHa Aisa, Bifg-
HOBJIEHHA CTPYKTYpPU HEPBOBOI TKaHWHW, HOpMani3alisa CHY,
3MEeHLLUEHHA Aenpecii Ta iHWnx po3nagis HacTpoto [33, 40, 70];
e MPOTUNYXIMHHI BAACTUBOCTI, y TOMY UMCIli: KOHTPOJIb NPOAY-
KyBaHHA LYKpPY B PakoBUX KIiTUHaX, OycTep Ana nigBuLLeHHA
LUTOTOKCMYHOCTI HaTypanbHUX KNITUHHWX Kinepis, npogyKuil
cynepokcuay Ta ¢aroumTosy, NOCUNIEHHA arnonTo3y PakoBUX
KNITWH, NPUTHIYEHHA PO3BUTKY BTOPUHHOI KPOBOHOCHOI CUC-
TemMu AnA Xxap4yyBaHHA NYXIVH | NOWMPEHHA MeTacTasis [5, 66].

IHO3UTONW B FIHEKONOTIT

IHO3MTONOBMICHI MpenapaTi WNPOKO BUKOPUCTOBYIOTb Y Ti-
Hekonorii B Tepanii NopylweHb MeHCTpyanbHoro uukny (ML),
OBYNATOPHOI ANCOYHKLI, CUHAPOMY MONIKICTO3HUX AEYHUKIB
(CMKA) i nepegmMeHcTpyanbHOro cMHgpoMmy, 6e3nniaas, a Takox
iHLUIX 3aXBOPIOBAHb 3 HAABHICTIO rinepaHaporeHin, I Ta IP.

Ml i noro noxigHi HeobXiaHI AnA 3giNcHeHHs epeKTiB roHafo-
nibepuHiB (roHagoTPONiH-PUNI3UH-GaKTOPa), NOTEIHI3yUoro
() i donikynoctnmyntotovoro ropmony (OCr), BnavBatoTb Ha
bYHKLUIOHYBaHHA penpoayKTUBHOI cucteMu i GepTUNbHICTD,
iHBa3ilo Tpodobnacta npu 3akpinneHHi bnactounctu, GyHKUIT
AEYHUKIB, ooUUTIB, nnaueHTu [1].

be3snocepepHto yyactb Ml B npouecax ropmoHasnibHOI pery-
nayii MLl o6ymoBntoe 70ro ycnilHe 3aCTOCyBaHHA B NaLiEHTOK
i3 aHOBYNATOPHUM UMKnom [25, 26]. Mpuiom MI 2 r/poby Bnpo-
JOBX 24 TWXKHIB [O3BOJIAE 3HU3UTU KiNIbKICTb aHOBYNATOPHMX
umknis B 4 pasu [64]. Tak, y rpyni 3 70 xiHok 18-35 pokis 35 na-
LIEHTOK i3 aHOBYIATOPHUM LIMKIIOM oTpuMyBanu 200 MKr/goby
¢doniesoi knucnotn (OK) i 2 r/poby MI BnpoaoBK 24 TVXKHIB, a iHLWi
35 nauieHToK — nnauebo. MMicnsa 24 TvKHIB TiNbKM B 5 3 35 naui-
€EHTOK, AKi oTpumyBanu M, cnoctepiraBca aHOBYNATOPHUI LMK,
TOAI AIKY KOHTPOJIbHIl rpyni TakmX »KiHOK 6yno 14 3 35, wo siano-
Bifjano 4-KpaTHOMY 3HUXKEHHIO PU3UNKY aHOBYNALT (BifHOLWEHHA
waHcis 0,25, 95% posipumn iHTepsan (1) 0,08-0,80) [64].

MI € BupaxeHUm cuHeprictom ¢onartis. Ak Bigomo, dponatu
HeoOxigHi ana metunioBaHHA [HK - npouecy, 6e3 Akoro He-
MOXXNUBUIA KNITUHHWUIA PO3MOAIN, i, 30Kpema, AnA YyTBOPEHHA
byHKLiOHaNbHO NMOBHOLIHHKX €pUTPOLMTIB i3 MeranobnacTis.
CuctematnuHuin aHanis Ml-3anexHux 6inkiB nokasas, wo Mi
TAKOX BNIMBAE Ha npouecy metuntoBaHHA [IHK 3a gonomoroto
iHO3MTONO3aNnexXHnx BiNKiB | € NpUPOgHMM cHepricTom dona-
TiB [2]. Tomy B npakTuui penpopyKkTonorii Ml BUKOpUCTOBYIOTb
cninbHo 3 ponatamum.

MNopgiiHe cnine paHAOMi30BaHe KOHTPONbOBaHe [OCNiA-
eHHs epekTiB KombGiHaLii Ml i OK B rpyni 92 xiHok i3 CMKA no-
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Ka3anio fOCTOBipHe NokpaleHHA QYHKLUi A€YHUKIB. MNaLieHT-
KW KOHTPONbHOI rpynu (n = 47) otpumysanu 400 mkr/poby OK,
a NauieHTKN ocHOBHOI rpynu (n = 45) — 4 r/po6y Ml i 400 mKr/
o6y OK. PiBHi ectpagiony 6ynu JOCTOBIPHO BULUMY B OCHOB-
HiMl rpyni, NoYMHaloumn BXe 3 1-ro TMXKHA NiKyBaHHA. 3acTocCy-
BaHHA MI cnprano nigBrLweHHIO pPiBHIB NiNONPOTeifiB BUCOKOT
WiNbHOCTI | 3SHUXKEHHIO PIBHIB TpUrniuepugis. B ocHOBHIM rpyni
YyacTKa NauieHToK, AKi oBy/toBanu, 6yna Buwoio (25% npotu
15% B KOHTPONbHIN rpyni), a Yac 4O HacTaHHA OBYNALiT — 3Hau-
HO KopoTwuM (25 fi6 B ocHOBHI rpyni, 95% A1 18-31; 41 poba
B KOHTPOJbHIn rpyni, 95% [1 27-54, p < 0,05) [26].

HuHi 6arato gocnigeHb NoKasyloTb BaXXNUBICTb MNOPYLLEH-
HA YyTAMBOCTI 4O iHCYMiHY AK NPUUYMHK BaraTboX CYMMTOMIB
CrKA [27, 62]. Ak Bia3HauyaeTbca y KokpaHiBCcbkoMy ornagi
2018 p., y TKaHUHax »iHOK i3 CMKA icHyoTb 3MiHeHi MeTaboiu-
Hi NapameTpwu Ta 3HMKeHa AOCTYMNHICTb iHo3uToNy. Lia He3paT-
HiCTb afeKBaTHO cMHTe3yBaTU abo meTabonizyBaTty iHO3UTON
MoOXe cnpuATn po3BuTKy IP Ta I, Wwo BuKNnKae aHoManbHuin
cTepoigoreHes B AeyHuKax [56]. MMigBuLeHNA iHCYNiH yepes
BTOPUHHWX MOCEPEAHVKIB aKTUBHO BM/IMBAE HA 306ifblUeHHSA
CUHTE3Y rOPMOHIB B opraHi3amMi XiHku, Takux Ak JII B rinogisi,
i 6e3nocepefHbO AaHAPOTEHIB B TKaHUHaxX A€YHNKIB. Mpwn cTa-
Hi IP BinOyBa€eTbCA aKTMBHE CTUMYIIOBAHHA iHCYNiHOM (Yepe3
MOro NoxigHi) CUHTe3y came aHAPOreHiB, AKKX CTa€ Binblue, Hix
noTpibHO. ECTporeHn crHTe3yloTbCA 3 aHAPOreHIB Nig BNIMBOM
rinodizapHoro OCI, cMHTE3 AKOro He 36inbLyeTbCA. Y NOAiIGHIN
cuTyauil B XKiIHOYOMY OpraHi3mi i BUHMKAE HagNMLWOK aHApPO-
reHiB/HecCTaya eCTpOreHiB, WO NPU3BOANTb A0 3YMUHKM POCTY
donikynis. AnuekniTMHa He fo3piBa€, OBYNALil He BifbyBa€eTb-
cA, a ponikyn, 3ynMHMBLLINCD Y PO3BUTKY, TPAaHCHOPMYETbCA B
KicTOo3He yTBOpeHHA. [ToBTOpIOBaHI LUKW, AKi He nepexoaAaTb
y CTafito OBYnALil, HAKONUYYIOTb B AEYHNKAX HEAOPO3BUHEHI
donikynu (ponikynsapHi Kictn abo KicTo3Hi aTpeTunyHi Tina), wo
" NPU3BOAUTb A0 NOMIKICTO3HUX 3MiH AEYHMKIB.

BBakaeTbcs, WO iHO3UTONM € TepaneBTUYHUMK 3acobamu
ana CIMKA, ockinbky BOHM JiloTb AK CEHcMbinisatopu Ao iHcy-
NiHy Ta NOrNNHaYi BiNbHNX pafnKanis, a TakoX CNPUAIOTb OBY-
nAuii [26]. Ml gponomarae perynioBaT piBeHb FOPMOHIB (Cnneck
JIT), ML, oBynauito, piBeHb LINPKYNOOUYMX BiTbHUX aHAPOreHiB,
aHAporeHHi gepmartonartii [14, 51, 56, 69]. IHO3UTONM NOKpa-
WwytoTb MeTaboniuHy ¢yHKLUio B nauieHTok i3 CMKA: 30kpema,
BOHM CNPUAIOTb 3HUMXKEHHIO CUCTOMIYHOrO apTepiasibHOro TUC-
Ky i 3HMKeHHIo cniBBigHowweHHA JIT/OCT, a Takox 36inbLuyioTb
piBeHb 6inKa, Wo 3B'A3ye cTaTeBi rOpMoHM [16, 59].

Y 2018 p. iHO3UTONM BYNO BKIOUYEHO B KepiBHULITBO EBPO-
NencbKoro ToBapuCTBa penpoaykuil Ta embpionorii noanHn
(European Society of Human Reproduction and Embryology,
ESHRE) 3 nikyBaHHa CIKA [59]. Y KniHiuHin npakTuyi iHo3nTonm
3aCcTOCOBYIOTbCA AK NpenapaTtn MI, IXI, a TakoX y BUrnagi Kom-
6iHauii MIi OXI.

®isionoriyHe cnisgigHoweHHA MI i OXI B opraHi3mi nogu-
HW Pi3HUTbCA MiXK TKaHMHaMW, | obuaBa cTepeoizomepu pe-
rYNIOTbCA IHCYNiHO3aNeXHOIo eniMmepasoto, akTUBHICTb AKOT
3HMXKYETbCA B yMoBax IP. Ml nepeTBOpPIOETLCA Y BTOPUHHNUIA
MeceHzXep iHcyniHy iHosuTondocdhornikad (MI-IOT) i 6epe
y4acTb Y NOMAMHAHHI MIOKO3M KNiTHamm, Toai Ak AXI nepe-
TBOPHETHCA Y BTOPUHHUI MeceHaep iHcyniny OXI-IOT i 6epe
yuyacTb Y cuMHTe3i rnikoreny. B aeuHnky MI-IOT 6epe yyacTtb y
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nepepavi curHanis OCT, Togi ak OXI-IOT - B onocepenkoBaHil
iHCYNniHOM NpoAyKUiT aHApPOreHiB. TaKUM YMHOM, NOPYLIEHHA
cniBigHoweHHA MI:XI B A€UHMKaxX MOXe HeraTMBHO BMIU-
BaTV Ha nepepayy curHanis OCl i noripwyBaTn AKicTb oouu-
TiB [45, 46].

HocnipxeHHaA 3 BuBYeHHA gii Ml i DXI Ha AKicTb oouunTiB y Na-
uieHToK i3 CIMNKA BcTaHOBWIO, WO 3arajibHa KiNnbKicTb 0OLUTIB
B OCHOBHIN (kiHKK 3 CMKA, aki npunmann MI) Ta KOHTPOSbHIN
(kiHkm 3 CMNKA, aki He npunmanu M) rpynax He BigpisHAnach,
TOZi AK KiNbKICTb 3pinunx ooumnTiB, eMOPIOHIB XOPOLLOT AKOCTI i
BariTHocTeln Gyna iCTOTHO BULLOIO B rpyni NaLi€HTOK, AKi oTpu-
myBanu Ml [61]. Lle, "MOBIpHO, NOACHIOETLCA TUM, LLIO Ha BigMi-
HY Bif TaKUX TKAHWH, AK M'A3M i NeYiHKa, AEYHUKN He HabyBa-
I0Tb PE3UCTEHTHOCTI A0 iHCYNiHY [22, 29, 63].

BrnBueHHA koHueHTpauii Ml i DXI'y donikynapHin piguHi na-
uieHTok i3 CMNKA B nopiBHAHHI 3i 3gopoBuMN KiHKamun [29] no-
Kasano, wo y GonikynapHil piavHi 300poBMX XKIHOK Npu CNOH-
TaHHUX ML, MmicTuTbCcA BUCOKa KoHueHTpauia Ml i Hisbka DXI, a
npu CMNKA cniBBigHOLWEHHA LUX ABOX PEYOBUH NPAMO NPOTU-
nexHe. Ui gaHi nigTBepaKytoTb KoHUenuito «napagokcy DXI»,
BignosigHo o akoi gna CMKA xapakTepHa nocuneHa enimepu-
3auia Ml B DXI, BucHaxeHHsA 3anacis Ml i, AK Hacnigok, HU3bKa
AKICTb ooumTiB. AeyHMKM NauieHTok i3 CMKA 6arati Ha DXI, Tomy
Moro OoOaTKOBUM MPUIAOM He MOTPIbeH, agke BUCOKa [03a
BBefleHHA DXI moxe nowkoautn ooumntn. AHanis onikynap-
HOT pignHuM nauieHTokK i3 CMKA nokasas 500-pa3oBe 3HUKEHHA
KinbkocTi MI, noB'sizaHe 3i 36inbweHHAM IP, Tl i BUCOKUM piBHEM
JIT [7]. 3HwkeHHA cniBBigHoweHHA MIDXI y donikynapHin pi-
AVHI XiHoK i3 CMKA npu3BogmTb go nokanbHoro gediynty Ml i
HM3bKOI AKOCTi OOLUTIB, YNHUTb HEFaTUBHUI edeKT Npu CTUMY-
nAauii OCTI n oynAauii [31, 35].

IHO3UTON HaneXxuTb A0 BiTaMiHiB rpynu B i 3HauyLle noTeHLi-
tO€ IXHIl BMNAVB Ha OpraHi3am nognHn. binbL Toro, BUABNAETLCA,
O KOMM OpraHi3aMy He BMUCTaya€ iHO3UTONY, TO iHLWI BiTaMiHK
rpynv B marke NOBHICTIO BTPa4aloTb CBOI KOPUCHI BNAaCTUBOCTI,
IXHI BMAVB Ha OPraHi3M MOMITHO 3HWXKYETbCA. OK BigHOCUTDL-
CA Jo BiTamiHiB rpynu B, oTxe, iIHO3MTON NigCKNIOE iT KOPUCHNIA
BnnmB. Kpim pgediunty OK, y XKiHKM MOXe crnocTepiratmuca pesuc-
TEHTHICTb 10 Hel, TO6TO He3acBoeHH:A DK, Wo MoXe Npr3BeCcTU
[0 ONMMCaHNX TAXKKUX HacNiAKiB. IHO3UTON Jonomarae nogonatu
nogibHy pe3ncTeHTHICTb AK Ao OK, TaK i o iHWMX BiTamiHiB rpy-
nu B, a BigTak nigcunioe i KopmcHy gito [11.

Ha cboropHi Ha dapmaLeBTMUHOMY PUHKY YKpaiHu 3'ABuUso-
CA JeKinbka npenapariB iHO3UTOMIB, cepef AKNX CBOIM CKna-
[OM BULINAETbCA KOMbGiIHOBaHU npenapat Miodponik®, pos-
pOo6NIeHNN GPUTAHCbKOK KoMmMaHielo Amaxa LTD: ogHe 1ioro
caue mictutb MI - 2000 mr, BitamiH B, - 2,5 mkr, OK'y dopmi
rMoKo3aMiHOBOI coni 6(S)-5-meTunteTparigpodponaty — 200
MKr. Miodonik® He MicTUTb 6inKiB KOPOB'AYOro MONOKA, JIAKTO-
31, NiACONOAXKYBaYiB, TOMY MOXe OyTW MpU3HaYeHul Naam
i3 HenepeHOCUMICTIO LMX peyoBUH. [lepeBarn 3acTocyBaHHA
npenapaty Miodonik® obymosneHi ioro cknagom: Ml —isomep,
AKUN nokpueae fo 90% notpebu B iHo3uToni; MK 4-ro noko-
NiHHA 3i 100% 6i0[OCTYNHICTIO HE3aNEXHO Bifi MOXITNBMX NO-
nimopodismis reHis donatHoro LMKny; BiTamiH B__, aknin cnpuse
Kpawomy 3acBoeHHI0 OK i cuHepriyHocTi ail.

Miodonik® cnpuse 3HmxeHHto IP/T1, wWo npusoanTb 4O 3HU-
>KEHHA PiBHA aHAPOreHiB i yCYHEeHHA aHAPOreHHMX NopyLLEeHb
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[[THEKOJIOT A

y »KiHOK. Lle B cBOlO uepry cnpuae BiAHOBNEHHIO GYHKL T A€Y-
HWKIB, OBYNALii, MeTaboniuHKX | FOPMOHaNbHNX MOKa3HUKIB. 3a
danumun P.A. Regidor et al. [47], nicna npuinomy MI ggivi no 2000
Mr Ha poby i OK agiui no 0,2 mr npotarom 10,5 TMXHIB y 70%
nauieHTok 3 CMKA BigHoBunuca ML, 11 oBynsAuis, a noHag 15%
»KIHOK 3aBariTHinu.

Moninwntn npoTtokon BefeHHA XiHoK i3 CINKA, pe3ncreHT-
Hux go Tepanii Ml, nonomarae noegHaHHa Ml i a-naktoanb6y-
MiHy (a-JTA) [38]. Y BigKpnTOMY NepcnekTMBHOMY AOCHiOXEHHI
3ayyacTio 37 iHO3UTONope3nCTeHTHUX XiHOK i3 CIKA B pe3ynb-
TaTi noegHaHoi Tepanii Ml (2 r gBiui Ha noby) Ta a-J1A (50 mr
IBiui Ha f06Y) focsAranoca NigBMLLEHHA epeKTUBHOCTI, OCKiNb-
Ku a-J1A noninwysaB 6iogocTynHicTb Ml i nocunoBaB npoxog-
XeHHa Ca**-3anexxHoro curHany. B nigcymky cymapHui Bigco-
TOK »IHOK, AKi OByntoBanu, NigsnwmBecA 3 62% (npu Npunomi
Tinbkn MI) no 86% (npw npurnomi MI Ta a-J1IA MI-pe3ncTeHTHu-
MU XKiHKamn) [38].

IHO3UTOJIN | AOMOMIZKHI

PEMPOAYKTUBHI TEXHONOTII

BigHoOBNEHHA oByNALi — Nepwnii KPOK A0 HAaCTaHHA H6arkaHoT
BAriTHOCTI B MpupoaHoMy Lukni. BogHouac MI moxe 6yTu pe-
KOMeHAO0BaHW ANA BUKOPUCTAHHA B NPOTOKONaX AOMOMIXKHMX
penpoayKTuBHUX TexHonorin (APT), ockinbkn 1Moro 3actocy-
BaHHA NiABULLYE emOpionoriyHi i KniHiuHi pesynbtatu [PT [43,
57,59].

IHo3mTON € nonepepHukom ¢ocdoiHo3MTMAIB, WO GepyTb
yyaCTb Y CUFHasbHIA TPaHCAYKLIiI rOPMOHIB 3a [OMOMOroi0
CTUMYNALIT MEMOPaHHKX PeLenTopiB Ta iHWNX BTOPUHHUX Me-
CeHIKepiB, BKMOYaloumM giaumnrniyepon Ta iHo3uTonTpudoc-
¢daT. OCTaHHIN aKTUBYE BUBINIbHEHHA BHYTPILIHBOKMITUHHOIO
KanbLilo, WO BaXMBO Ha CTadil AO3PiBaHHA AK XiHOUMX, TaK i
YONOBIUMX raMeT, @ OTXKe, i Nig Yac npouecy 3annigHeHHA [12].

Mpnnom MI NO3UTUBHO KOPEnIoE 3 KiNbKICTIO BUTYYEHUX
OOLMTIB i, LLIO BaXknKBille, 3 IXHbOIO BMCOKOIO AKICTHO. Lle 03Ha-
YA€ CKOPOYEHHA Ynca gereHepaTUBHUX i HE3PINnX OOUUTIB, a
OTXe, NOKPaLLEHHS SIKOCTi OTPUMAHVX NiCA 3anfigHeHHA em6-
piOHIB i MigBMLEHHA YacTOTW iMnnanTauii [11, 12, 43].

MI Takox 6epe yyacTb y npodinakTuui cuHagpomy rinepctu-
mynauii aeuHukis (Cr'A). Jobpe BigomMo, WO AaHWUA CUHAPOM €
BaXKKNM ATPOreHHNM YCKNagHeHHAM B umknax APT, i y xBopux
Ha ClKA icHye Bucoknin pmnsmk po3sutky CI'. HegasHi Bunpo-
6yBaHHsA BKa3yloTb Ha Te, o Ml ebekTnBHMM B 3anobiraHHi CMA
LUNAXOM Ail, nofibHoT 1o meTdopMiHy [4, 60].

3actocyBaHHA MI NO3UTMBHO KOPENIOE 3 KiNbKICTIO i AKICTIO
oouutis. Tak, npy npurnomi Ml, posnoyatomy 3a Tpu mMicaui 4o
noyaTKy KOHTPONbOBaHOI OBapiaibHOI CTUMYNALT, BiA3HaYeHi
HacTynHi epekTn:

e 3HaYHe NOKpaLleHHA TOPMOHaNbHOI BignoBigi;

e 3MeHLUEeHHA KinbKocTi pekombiHaHTHoro OCI (pdCI), Heob-
XiOHOrO AnA ONTMMaNbHOro PO3BUTKY GONiKyNiB;

e 3HPKEHHA PiBHA ecTpafiony B AeHb Tpurepa oBynAuil, WO
Befe A0 3HMXKeHHA pu3nky po3sutky CIA i meHworo uncna
CcKacoBaHux uuknis [11, 22, 48].

Yepes ue npuinom Ml BUpa€eTbca cnpaBii NepcnekTUBHUM
npu npoeeaeHHi 1PT.

TakoX BCcTaHoBNeHU BRAvB Ml Ha siKicTb oouuTiB | eMbpi-
OHiB y 6e3nnigHux xiHok 6e3 CIMKA (T. 3B. «6igHMX BianoBiga-
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[MTHEKOJIOT'TA

yok»). F. Lisi et al. [36] gocnigxyBanu BnanB Npunomy iHosu-
TOJly Ha AKICTb 0oUUTIB | eMOPIOHIB y 6e3NNigHNX KIHOK, WO
6epyTb yyactb y umknax APT 3a AONOMOrow ekcTpakopmno-
panbHOro 3annigHeHHA abo iHTpaunUTonasmMaTUYHOI iH ekl
cnepmarosoifa (Intra Cytoplasmic Sperm Injection, ICSI). 100
nauieHTok 6e3 CINKA y Biui go 40 pokis i 3 6a3anbHUM piBHEM
OCT < 10 MMO/Mn, AKI NPONLLAN KOHTPONbOBaHY OBapianbHy
CTUMYRALiO, BUNALKOBMM YMHOM Oynin po3fineHi Ha fBi rpy-
nu: rpyna A otpumysana 400 mkr QK npoTarom 3 micauis fo i
nig yac BeegeHHA pOCT, rpyna B - 4 r Ml 2 pa3u/goby Ha fo-
fAatok fo 400 mkr OK npoTarom 3 micAuis Ao i nig Yac BBeAeH-
HA pOCT. [pyna B nokasana 3MeHLeHHA KilbKOCTi OTPMMaHnX
3piNnX oouUTIB i YnCa BUKOPUCTOBYBAHNX FOHAAOTPOMIHIB,
TOAi AK YacToTa iMnaHTauil i YacToTa KNiHIYHOT BariTHOCTI
nigsuwmnmca [36].

EdekT npuniomy Ml Ha yHKLiO AEYHMKIB TaKOX OLliHIOBaBCA
y «BiHMX BignoBigayok», siki npoxoaunu npouegypy ICSI [21]:
rpyna A - 38 nauieHTok npuiimanu Ml (4 r/po6y) i ®K (400 mkr/
[oby) 3a 3 micAui O NoyaTKy KOHTPOJSIbOBaHOI OBapianbHOI
ctumynauii, rpyna b — 38 nauieHtok npuimanu Tinbkn OK 400
MKr/goby 3a Ton ke nepiof. CTUMynsALia A€YHKKIB 30iNCHIO-
Basacb 3a JOMOMOrOK MPOTOKOMY 3 aHTaroHiCTamMy roHago-
TPOMHOIO PUAI3UHI-rOPMOHY B 060X rpynax. He 6yno cyTTeBoi
Pi3HMUI Mi>XK ABOMa rpynamm 3a piBHeM ecTpagiony, ane Kifb-
KicTb BuKopuctaHoro p@®Cl 6yna 3HauHO HUXYoto (p < 0,004),
a nuToma Bara oouuTis B MeTadasi Il — 3HauHo B0 B rpyni
A (p < 0,01). IHOEKC YyTNMBOCTI AEYHMKIB OYB BULLMM i JOCAraB
CTaTUCTUYHOT 3HavywocTi (p < 0,05) y rpyni nauieHToK, AKi no-
nepegHbo oTpuManu M, Wo cBigumTb NPO NOMINWeEHHA Yy TIn-
BOCTi AEYHMKIB 4O FOHAAOTPONIiHIB. ABTOPW BBa)atoTb, O 3a-
cTocyBaHHA M| «6GigHUMK BignoBigaukamm» 36iNbLUyeE KibKiCTb
oouuTiB, OTPUMaHKX y meTadasi Il, i uyTnmBicTb A€UHMKIB AO
roHafoTPONiHY, WO BKa3ye Ha posib M| B NoKpalyeHHi peakuil
AEYHVKIB Ha roHagoTponiHm [21].

MI xapaKkTepusyeTbca HacTynHUMK edeKkTaMm y XIiHOK npu
6e3nnipni:

e MOKpaLLye penpoayKTnBHY ¢OyHKUito B mauieHTok i3 CIKA,
3MEeHLUYE rinepiHcyniHeMiuHi CTaHW, AKi BNAMBaKOTb Ha ce-
Kpeuito JTI [24, 43];

e 36inbluye yacToTy oBynAuin [17, 25, 42];

e MoKpallye go3piBaHHs donikyna [11];

e 36inblUye yncno eMOPiOHIB BUCOKOI AKOCTI B MaLiEHTOK i3
CrKA [43];

e BiJHOBJIIOE CMOHTAHHY AKTMBHICTb AEYHUKIB, i OTXKe, dep-
TUABbHICTb y 6inbluocTi nayieHToK i3 CMKA, He BUKNuKatoun 6a-
raTonnigHoi BaritHocTi [41];

e 3MEHLUYE KiNbKiCTb 3apOAKOBUX NYXMPLIB i AereHepaTUBHMX
oouuTiB Npu 3abopi ANLEKNITUH 6€3 3MEHLLIEHHS 3arajibHoro
yncna BugineHnx oounTis [43];

e CrpuAE 3MeHLeHHIo KinbkocTi pOCr, gHiB cTUmynALii i nonin-
LUEHHA SIKOCTi eMOpioHa 3 MO3WTVBHOK TEHAEHLIEID YacTOTU
BariTHocTen [17].

DocnineHHs 3 BUBYeHHs npenapaty Miodonik®y chepi APT
nokasasnu, Wo Noro npuinom npoTarom 3 micAuis 36inbluyBas
UYNCSIO OBYNATOPHMX LMKNIB Ha 70% i Hopmanisysas ML [42],
NiABYLLYBaB MMOBIPHICTb iMNAaHTaLil, TOKpaLlyBaB AKICTb AN-
LeKniTVH, 36inbluyBaB WaHCK Ha ycnix npu nposefeHHi OPT i
[03BONIAB 3HU3UTU 3aranbHy 03y rOHaJoTPOMiHiB [43].
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IHO3UTONN B AHOPONOTIT

Ha cboropHi HakonnuyeHUn NeBHWI JOCBIA 3aCTOCyBaHHA MI
B aHApPOJIOril. 30Kpema BCTaHOBJIEHO, WO KoHueHTpauia Ml B
CiM'AHNX KaHanbLAX BULLE, HiX B cnpoBaTLi KpoBi [39]. binblue
Toro, piBHi MI 36inbluyloTbCS 3a paxyHOK NepeMilleHHs cnep-
MaTo30igiB Yepes enigigimic i BiaBigHMn kaHan [30].

MauieHTn, AKi cTpaxpaTb Ha OniroacTeHoTepaTo3oocnep-
mito (OAT), MaloTb CnepmaTo30ifu, NOBHICTIO MOKPUTI «amopdh-
HVIM BOJTOKHUCTVM MaTepianomy, WO 3HUXKYE PyXSIMBICTb criep-
maTo3oigis. Mpuinom MI MoXe AOMOMOITV 3MEHLIUTUN O6'eM
uboro matepiany [13].

MI TakoxX Bigirpa€ BupillanbHy ponb B oCMoperynauii cim’a-
Hoi pignHun [37] i, AK Hacnigok, y 36inblieHHi nporpecnBHol
PYXNIMBOCTI i WUBMAKOCTI CNepmaTo30ifiB, NigBULLEHHI IXHbOro
MITOXOHApianbHOro noteHuiany [13, 50]. HaykoBUi BCTaHOBM-
nn, wo npu OAT MI 36inbLuye KinbKicTb cnepmMaTo30ifis i3 BU-
COKUM MeMOpaHHUM NOTeHLiafloM Ha 22%, NifBuLLYE 3arajibHe
UYNCNO PYXTIMBMX CMIEPMATO30i4iB i CNepmaTo30i4iB 3i LWBUAKAM
NiHINHMM NporpecusHM pyxom [14]. 3a pesynbratamu fgocnia-
»eHHs A. Dincova et al. [19], 6nn3bko 35% 3i 109 nauieHTiB 3
OAT, aki npunmann Ml npotarom 3 micAuiB, BiZHOBMAN HOP-
MasnbHy PyXnBICTb CepMIiB.

Y pocnipgxkeHHi T. Korosi et al. [34] 22 napu 3 OAT npoxogu-
nn npouenypy o¢isionoriyHoi iHTpaumuTonIasMaTUyHOI iH'eK-
uii  cnepmatosoiga (Physiological Intracytoplasmic Sperm
Injection, PICSI) nicna HeBpaui nonepepHix npoueayp. Mpwn
LibOMY MavieHTiB-4onoBiKiB nikysanu Ml npotarom 2 micauis, a
nig vac npouenypw PICSI cnepmy iHKybyBanu npotarom 2 rof
3 MI. IHwi 13 nap 3 nauieHTamm 3 OAT 6e3 6y b-AKOro NikyBaH-
HA CKNanu rpyny peTpocneKTBHOIo KOHTPONio. B pesynbraTi B
rpyni nikyBaHHsA (n = 22) Hactano 11 BariTHOCTeN, B KOHTPOSb-
Hil (n = 13) = 0. IHpekc pepTunbHOCTI BignosiaHo cknas 84,8%
i 60,5%. Takum unHom, Ml i nocnigoBHa iHKy6auia cnepmu 3 Mi
MOKpPALLYOTb: iHAEKC GEePTUNBHOCTI, AKICTb eMOPIOHIB, LWaHCK
ycnixy B yuknax APT [34].

3 ornAgy Ha BuLLe3a3HayeHe creLiaibHO AnA YOOBIKiB KOM-
naHielo Amaxa LTD 6yno po3po6neHo Miogonik® MEN - noni-
KOMMOHEHTHWI Npenapar, Wo MICTUTb Y CBOEMY cknagi Ml —
1000 mr, ekcTpakT nnogis Tribulus terrestris (AKipuUiB CNAHKNX) —
200 mr, L-apriHiH — 300 mr, L-kapHiTiH — 100 Mr, akTBHWIA ponat —
200 MKTr, BiTaMiHM Ta MiKpoenemeHTH.

IHO3UTOJIN B AKYLLUEPCTBI

CborofHi B CBiTi BHacNigoOK HeageKBaTHOI AiE€TW | HecTadi Bi-
TaMiHiB Ta MiHepanis 2 MapA nogen MatTb MiIKPOHYTPIEHTHUN
aediumnt [71]. Hanbinby yBary cnig npuainati 38'a3ky mixk no-
raH1M XxapuyBaHHAM mMaTepi i NiABULLEHNM PU3NKOM 3aXBOPIO-
BaHb Yy Hel Ta il MOTOMCTBA, OCKINIbKN HeOCTaTHE XapyyBaHHA
Ha Byfb-AKOMY eTani XWTTA XiHKK nopywye ML i BnnuBae Ha
HaCTYMHi eTanu KUTTA, BKNOYauy ManbyTHi NoKoniHHA. Ma-
TePUHCbKI dakTopu xapuyBaHHA 3abe3neuyloTb CUrHanu Ans
nnofja B KPWUTWYHI nepiogn NAacTUYHOCTI PO3BUTKY, BUKIM-
Kaloum enireHeTUYHi 1 iHWI peakuii, TPMBano BMAUBAIOTb Ha
3[0pOB'A MOTOMCTBa Ta MOXYTb MepefaBaTVCA HaCTYMHOMY
nokoniHHio. Tomy ekcneptu MixkHapogHoT defiepallii akyliepis
Ta riHekonoris (International Federation of Gynecology and
Obstetrics, FIGO) pekomeHZyloTb BariTHAM OTPUMYBaTW pPaH-
HIO KOMMJIEKCHY [JOMOJSIOroBy AOMOMOrY, fKa, Cepef iHLOro,
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BKJTIOYAE KOHCY/bTaLito0 3 XapuyBaHHA Ta HYTPUTUBHY MiATPUM-
Ky. BaxnuBy posnb y HyTpUTMBHIN npodinaktuui rectayinHmx
yCKnagHeHb BigirpatoTb Ml Ta noro kombiHauii 3 OK.

[loBeaeHo, Wo Npu3HaYeHHA BariTHUM fo6aBok i3 Ml Ta OK
3HAYHO 3HMXKYE MMOBIPHICTb 3arpo3n nepeprBaHHA BariTHO-
cTi, 6aratoBoaAn, Mpeeknamncii, nnaueHTapHoi ANCOYHKLUIT,
MaKpocoMmii, rectaudinHoro LA (FUJ), aiabetnuHoi deTtonarii,
Bag PO3BUTKY (spina bifida Towlo), a TakoX 3MeHLIy€e oKcrAaa-
TUBHWI CTpec y nnogda [28, 44, 52, 55, 67].

Mig vac BariTHoOCTI ¢izionoriuHe nocuneHHs IP BinbyBaeTbcs
yepes BMKNA nnaueHTapHUX ropmoHis. Lli ropmoHu cnpusioTb
3aCBOEHHIO NMOXUBHUX PEYOBUH M0L0M, OCOOUBO B APYromy
i TpeTbomy TpumecTpi. 3 iHworo 60Ky, IP, nos'A3aHa 3 BariTHi-
CTIO, € OCHOBHVM NaTOreHeTUYHUM MeXaHi3MOM, Lo Npu3BO-
antb go po3sutky NUA. MposepgeHe M.O. Islam et al. (2019)
OOCNiAXeHHA NOoKa3ano 3HVMXEeHHA PiBHA NiaLeHTapHOro iHo-
3utony npw MU [32]. JlikyBaHHA iHO3UTONOM 4 /400y Ha paH-
HiX TepMiHax BariTHOCTI 3HMXyBano pusuk MU B rpyni pusnky
[32]. 3a gaHumu R. D'Anna et al., Ml B no3yBaHHi 4 r/poby + OK
[o3BonAE BTpuYi 3HM3nTY pusunk MU [17].

3axBoptoBaHicTb Ha L[ BMBYanaca B TPbOX paHLOMI30Ba-
HUX KOHTPOJIbOBAHUX AOCTIIXXEHHAX NiCas NpuiioMy J06aBOK
MI B po3yBaHHi 4 r/poby BaritTHumu (nicna | TpumecTpy) 3 pis-
HUMK daKTopamy pU3nKy: cimeliHMi aHamHes LI Il Tuny [18],
OXMpiHHA [16] i HagMmipHa Bara [52]. Y nopiBHAHHI 3 nnaue6o
yactoTa 'L 6yna 3HauUHO 3HMXKEHA Y KIHOK, AiKi OTpMMyBanu
Ml'y Bcix rpynax nikyBaHHA. 30KpeMa B XiHOK i3 CiMeHM aHa-
mHe3som LI Il Tuny vactota MU/ craHosumna 6% (npotn 15,3%
y rpyni nnaue6o, p = 0,04); y *iHOK 3 OXXMPiHHAM — 14% (npoTun
33,6% y rpyni nnaue6o, p = 0,001), a B XiHOK i3 HagMipHOIO Ba-
roto — 11,6% (npotun 27,4% y rpyni nnaue6o, p = 0,004). Y Tpbox
JOCNIOKeHHAX BiOHOLWEHHA WaHCiB BMHUKHeHHA MU y naui-
€HTOK, AKi oTpumyBanu MI, ctaHosuno 0,35 (95% 1 0,13-0,96);
0,34 (95% [10,17-0,68) i 0,33 (95% [l 0,15-0,70) BignosiagHo.

[loBeaeHo, WO BNCOKNIA piBEHb IHO3UTONY B MAALEHTI MOXe
3aXUCTUTK MNig Big NpoaginoreHHVX epeKkTiB MaTepUHCbKOT
rnikemii [10].

MornuHaHHA iHO3UTONY eMOPIOHOM Ta YTBOPEHHSA iHO3UTON-
docdoiHo3uTMaiB i nonidocdatiB iHO3MTONY HeobXigHI AnA
KpaHianbHOi HenpynAuii. EK3oreHHWI iHO3MTON MOTeHUiHO
MOXKe BMJIMBATU Ha MPUUYUHHWI AedekT, BignosiganbHuii 3a
fedekTn HepBoBOI TPYOKM (OHT), Ta/abo nocunmT HopmanbHi
npoLiecy, HeobXigHi AnA NpPorpecyBaHHA 3aKPUTTA HEPBOBOI
Tpy6kn [20]. AK BiGOMO, OKUCIOBaNIbHUIA CTPEC Npu rineprii-
KeMil Np1MBOANTb [0 3HMXKEHHA eKcnpecii reHa Pax3, Wwo moxe
npu3BeCcTU A0 PO3BUTKY Takoi Bagw, AK spina bifida. | U, i
OXUPIHHA € He3anexHumn dakTopammn pusmky spina bifida.
NopaBaHHa QK 3HMXye yacToTy spina bifida cepen piabeTtnu-
HUX BariTHOCTEN, OCKINIbKA 3MEHLUYE OKUCIOBaNbHUN CTpec
emb6pioHiB, 06yMOBNEeHWI NiABULLEHNM PIBHEM FNIOKO3U [44].

MinoTHe nopBiiHe cnine paHZOMi30BaHe KiiHiuHe BMNpPoOy-
BaHHA iHo3uTONYy 6yno nposepeHo B CnonyyeHomy Koponis-
cTBi B nepiog 3 2009 no 2013 pikK, 1Wob AOMOTrTUCA NoAasbLIOro
nporpecy y BU3HauyeHHi Toro, um byze BUKOPUCTaHHA f06aBOK
iHo3uTony 3 OK matu 6inbwnii 3axucHuin edekT, Hixk cama OK.
Y pocnigkeHHa 3 npodinaktukm OHT 3a gonomorow iHO3KTO-
ny PONTI (Prevention Of Neural Tube defects by Inositol) 6ynu
BKJIIOUEHO 47 XiHOK 3 OfiHi€l0 abo AeKinbkoMa nonepenHiMmm

[[THEKOJIOT A

BariTHoctamu 3 JHT nnopa, AKi nnaHyBanu HacTyMHY AUTUHY
[28]. Ou3aH pocnigskeHHsA BK/OYaB paHAOMI3aLilo piBHOro
yncna BariTHocTel B rpynu iHo3utony (1 r/go6a) + OK (5 mr/
fo6a) abo nnaueb6o + OK. binblwicTb paHAOMI30BaHMX XKIHOK
(46 3 47) manu B aHamHesi ogHy BariTHicTb i3 JHT nnoga (31
yulenvHa xpebTa Ta 15 aHeHuedanin); ogHa XiHKa mana 2 no-
nepefHi BariTHOCTI 3 aHeHuedanie. 3 14 cnocTepeXkyBaHWX
BariTHocTten y rpyni iHo3uton + QK yci XXiHK1 Hapoaunv 35opo-
BUX JiTell. 3 19 BCTaHOBNEHNX BariTHOCTel Yy rpyni nnauebo +
OK 18 npuBenu 0o HoOpManbHUX pe3ynbTaTiB, Todi AK B OQHOrO
nnofa 6yna piarHoctoBaHa aHeHuedania Ha Y3[.

KoHueHTpauia ¢onatiB y MaTepuHCbKi cmpoBaTLi acouito-
€TbCA i3 3aXMCHUM PaKTopoM Npu npeeknamncii [55]. B Taknx
BMMaJKax Ay»Ke BaXk/IMBO 3aCTOCOBYBATU akTUBHY dopmy OK
(Aka 30Kpema MicTuTbcA B npenapati Miodonik®), ocKinbKn
HeakTBHa popma DK moxe 3HMXKyBaTW 4yTNMBICTb a- i [3-
donatHMX peLenTopiB fo SmeTunTeTparigpodonaty. B takomy
pa3i gediunT Pponatis Moxe BUHMKaTK HaBiTb Ha GOHI Npuino-
My npenapatis OK. oBegeHo, wo Miodonik® 3HMXKYE puUsmK
po3sutky ' Ha 65% [58], npeeknamncii B nauieHToK i3 CMKA,
OHT nnopa [49].

No6aeku MI BariTHUM XiHKaMm i3 MeTaboNiYHUM CUHAPOMOM
MOXYTb MaTh TepaneBTUYHY KOPUCTb ANA 3MEHLUEHHA PO3BUT-
Ky NOBefiHKM, CXOXKOI Ha ayTu3M, Y BUNAAKY reHeTUYHO HOp-
ManbHoro notomcTa [20]. Y gocnigxerHHi CHARGE (CHildhood
Autism Risks from Genetics and Environment) Bganoca BcTa-
HOBUTU KOpenALuilo MiX cnokuBaHHAM maTip'to OK nig yac
BariTHOCTI i PU3NKOM PO3BUTKY ayTn3Mmy B diTein. byno gosege-
HO, Wo npuinom 800 MKr OK Ha foOy 3HMXKYE PU3KK PO3BUTKY
ayTm3my B AUTUHN Ha 38% [54]. Tomy 3acToCcyBaHHA NpenapaTty
Miodonik® Moxe 6yTV KOPUCHMM i 3 LIbOrO MOMNAZY, WO NoTpe-
6ye nofanbLUVX AOCHIAMKEHb.

BUCHOBOK

MI € BaXXnUBMM MIKPOHYTpPiEHTOM AnA npodinakTmukm Ta ni-
KyBaHHS THEKOOriYHMX 3axBOPloBaHb Ha GOHI rinepraikemii
Ta IP, rinepaHApOreHHNX CTaHiB, )XIHOYOro i YyosoBiyoro 6e3-
nnigaA AK Npu NPUPOAHIN KoHuenuii, Tak i B umknax APT. Mpu-
3HauYeHHA BariTHUM fo6aBoK 3 kombiHauielo MI Ta ®K 3HMXKye
MMOBIPHICTb 3arpo3un nepepuBaHHA BariTHOCTI, 6baratoBoaas,
npeeKnamncii, nnayeHTapHoOT AMCPYHKLIi, Makpocomii, fiabe-
TUYHOT peTonarii, Bag po3BUTKY (spina bifida Ta iH.), a TakoX
3MEHLUYE OKCUAATUBHMI CTpeC y nnopa. apmoHiHe BuKopu-
CTaHHA BCiX MOX/IMBUX Pe3epBiB MiKPOHYTPIEHTHOT NIATPUMKN
npeKoHLenuinHoro nepiogy Ta BariTHOCTI i3 3aCTOCYBaHHAM
npenapatiB Miodonik® Ta Miodonik® MEN € nepcnekTnBHUM
NPodiNakTUYHUM i NiKyBanNbHUM HaNpPAMKOM Yy Cy4yacHii pe-
NPOAYKTUBHIN MegQnLUUHI.

WWW.REPRODUCT-ENDO.COM.UA / WWW.REPRODUCT-ENDO.COM N 6(56)/rpynenb 2020  Reproductive Endocrinology 2 7
IS

SN 2309-4117



DOI: http://dx.doi.org/10.18370/2309-4117.2020.56.23-34

INOSITOLS IN REPRODUCTIVE MEDICINE

0.M. NOSENKO

MD, professor, Obstetrics and
Gynecology Department No. 1, Odesa
National Medical University, Odesa
ORCID: 0000-0002-7089-2476

0.V. NOVIKOVA

PhD, obstetrician-gynecologist,
medical director of Clinic for
reproduction and genetics
Evaclinic IVF, Minsk

ORCID: 0000-0003-3450-3477

Contacts:

Olena M. Nosenko
CNE"Maternity hospital No. 7"
65080, Odesa, Cosmonavtiv
street, 118

Tel.: +38 (050) 638 38 28

email: nosenko.olena@gmail.com

28

PernpogyKTvsHa eHgoKpuHoIOrS

LITERATURE REVIEW

INTRODUCTION

The body of a healthy person has a very precise
and fine-tuning of all its constituent systems, and
even a small failure activates a chain of interrelat-
ed events, which leads to imbalance and devia-
tion from the norm. The leading regulators of the
human reproductive system are hormones, their
level and ratio at any given time, the presence
of a sufficient number of sensitive receptors,
levels and activity of coactivators and corepres-
sors. Micronutrients, including vitamins, play a
more important role in the normal functioning
of the reproductive system. Untimely qualitative
or quantitative change of any of the listed links
leads at first to an inconspicuous, but, neverthe-
less, failure in work of reproductive system.

Inositol is a cyclic polyol, commonly called vi-
tamin B, but it is not a true vitamin but a vita-
min-like substance, as about 3/4 of the daily re-
quirement of inositol is produced by the human
body itself. The body's daily need for inositol
is from 4 to 8 g [1, 23, 27, 53, 62]. With food, a
person needs to receive 1-2 g of inositol daily,
which, in general, does not seem so difficult, as
inositol is part of many vegetables, fruits and ani-
mal products. Insufficient intake of inositol in the
human body or insufficient synthesis has long
been underestimated [1].

However, inositols are significantly destroyed
by heat treatment. In addition, studies have
shown that such common and almost daily prod-
ucts we consume, such as tea, coffee, alcohol and
some drugs, reduce both the production of en-
dogenous inositol and the digestibility of what
came from the outside to 50-70%. Because ino-
sitol is synthesized from glucose, impaired glu-
cose metabolism adversely affects its synthesis.
Also, the conditions for the synthesis of sufficient
amounts of inositol in the kidneys are their per-
fect health and a sufficient number of nephrons.
Diseases such as renal hypertension, pyelone-
phritis, glomerulonephritis, tubulopathy, ne-
phrosis, diabetic nephropathy, toxic kidney dam-
age, and drug load on the kidneys dramatically
reduce the synthesis of myo-inositol (Ml) in the
kidneys and increase the loss of this micronutri-
ent. Accordingly, if the patient has certain renal
dysfunction, the necessary correction of Ml de-
ficiency, the provision of which is important for
the functioning of the reproductive system [1, 2].
That is, modern man is deficient in inositol, espe-
cially in cases associated with hyperinsulinemia
and insulin resistance, kidney disease.
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There are 9 different molecules of inositol,
known as stereoisomers, these include: myo-ino-
sitol (MI), scylo-inositol, muco-inositol, epi-inosi-
tol, cis-inositol, allo-inositol, neo-inositol, L-chi-
ro-inositol, D-chiro-inositol (DCI) [27]. Of all the
inositols, Ml is the most common form in both
nature and in mammals, and accounts for up to
99% of all inositol. The residue of 1% is represent-
ed by the stereoisomer DCI [23]. Absorption of
free inositol by tissues occurs by means of mem-
brane-dependent sodium-inositol cotransporter.
Compared to DCI, Ml has 10 times greater affinity
for this cotransporter [53]. Ml is converted to DXI
by NAD/NADH epimerase, which in turn is stimu-
lated by insulin [23, 62].

Ml is one of the endogenous metabolites of
man, which has a significant impact on the func-
tioning of all tissues, including the reproductive
system. It affects: genome (involved in the work
of 25,000 genes in the body), transcript (65,000
MRNA transcripts synthesized during genome
expression), proteome (50,000 proteins synthe-
sized on the basis of mMRNA transcriptome), me-
tabolite (47,000 metabolites in cells and fluids of
the organism) and the reagent (2200 cascades,
11,900 chemical reactions occurring in the cells
and tissues of the organism) [1].

To date, more than 10 proteins (inositol deriva-
tives) are known to be actively involved in sugar
metabolism. These proteins, together with calci-
um and magnesium ions and transmit a signal
from the insulin receptor into the cells of various
tissues. These intracellular processes initiated by
inositol derivatives, in turn, lead to increased ex-
pression of the glucose transporter protein, initi-
ate the adsorption of insulin on receptors, stimu-
late the processing of carbohydrates and fats to
support energy metabolism of the cell, thereby
reducing the risk of insulin weight, and obesity
[15,58].

The general role of inositol and its derivatives
in the human body:

e insulin signal transduction, calcium transfer,
lipid metabolism, cytoskeletal protein assembly,
cell growth and differentiation, modulation of
serotonergic pathways [23, 28];

e suppression of inflammatory processes, pow-
erful antioxidant effect [2, 3];

e participation in the regulation of fat metabo-
lism, reducing leptin resistance, cholesterol, in-
creasing the level of adiponectin in the blood,
preventing the development of atherosclerosis
and obesity [8, 62];
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o effect on blood pressure stabilization [2];

e reduction of androgen-dependent dermatopathies (acne,
seborrhea and hirsutism) [1, 2];

e improving blood rheology, preventing the formation of
blood clots, promoting the elasticity of arterial walls [2];

e neuronal, antidepressant, anxiolytic action, restoration of
nervous tissue structure, normalization of sleep, reduction of
depression and other mood disorders [33, 40, 70];

e antitumor properties, including: control of sugar production
in cancer cells, booster to increase the cytotoxicity of natural
cell killers, production of superoxide and phagocytosis, in-
creased apoptosis of cancer cells, inhibition of secondary cir-
culatory system for tumor nutrition and metastasis [5, 66].

INOSITOLS IN GYNECOLOGY

Preparations containing inositol are widely used in gynecolo-
gy in the treatment of menstrual disorders, ovulatory dysfunc-
tion, polycystic ovary syndrome (PCOS) and premenstrual syn-
drome, infertility and other diseases with hyperandrogenism,
hyperinsulinemia and insulinostomy.

Ml and its derivatives are necessary for the effects of gonad-
otropins (gonadotropin-releasing factor), luteinizing (LH) and
follicle-stimulating hormone (FSH), affect the functioning of
the reproductive system and fertility, invasion of trophoblast
1, fixation in fixing blastocysts, ovarian, oocyte, and placental
functions [1].

The direct participation of Ml in the processes of hormonal
regulation of the menstrual cycle determines the successful
use of Ml in patients with an anovulatory cycle [25, 26]. Taking
MI 2 g/day for 24 weeks can reduce the number of anovulato-
ry cycles by 4 times [64]. In a group of 70 women aged 18-35
years, 35 patients with an anovulatory cycle received 200 pg/
day of folic acid (FA) and 2 g/day of Ml for 24 weeks, and the
other 35 patients received placebo. After 24 weeks. only 5 of
the 35 patients who received Ml had an anovulatory cycle,
while in the control group there were 14 of 35, which corre-
sponded to a 4-fold reduction in the risk of anovulation (OR
0.25, 95% Cl 0.08-0, 80) [64].

Mlis a pronounced synergist of folate. It is known that folates
are necessary for DNA methylation — a process without which
cell division is impossible and, in particular, for the formation
of functionally complete erythrocytes from megaloblasts. Sys-
tematic analysis of MI-dependent proteins has shown that Ml
also affects the processes of DNA methylation by inositol-de-
pendent proteins and is a natural synergist of folate [2]. There-
fore, in the practice of reproductive medicine Ml is used in con-
junction with folate.

Double-blind RCT effects of the combination of Ml and FA
in a group of 92 women with PCOS showed a significant im-
provement in ovarian function. Patients in the control group
(n = 47) received 400 pg/day of folic acid, and patients in the
main group (n = 45) - Ml (4 g/day) and FA (400 pg/day). Estra-
diol levels were significantly higher in the main group, starting
from the 1st week of treatment. The use of MI contributed to
increased levels of high-density lipoprotein and decreased lev-
els of triglycerides. In the main group, the proportion of ovu-
lating patients was higher (25% vs. 15% in the control group),
and the time before ovulation was much shorter (in the main
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group - 25 days, 95% Cl 18-31; in the control group - 41 days,
95% Cl 27-54, p <0.05) [26].

Currently, many studies show the importance of impaired
insulin sensitivity as the cause of many symptoms of PCOS
[27, 62]. The Cochrane Review of 2018 indicates that in the
tissues of women with PCOS there are altered metabolic pa-
rameters and reduced availability of inositol. This inability to
adequately synthesize or metabolize inositol may contribute
to insulin resistance and hyperinsulinemia, which causes ab-
normal steroidogenesis in the ovaries [56]. Elevated insulin
through secondary mediators actively influences the increase
in the synthesis of hormones in the body of a woman, such
as LH in the pituitary gland, and directly androgens in the
ovarian tissues. At a condition of insulin resistance there is
an active stimulation by insulin (through its derivatives) of
synthesis of androgens which become excess. Estrogens are
synthesized from androgens under the influence of pituitary
FSH, the synthesis of which does not increase. In a similar sit-
uation, in the female body and there is an excess of andro-
gens/lack of estrogen, which leads to the cessation of follicle
growth. The egg does not mature, ovulation does not occur,
and the follicle, having stopped developing, is transformed
into a cystic formation. Repeated, but not ovulating, cycles
accumulate underdeveloped follicles (follicular cysts or cystic
atretic bodies) in the ovaries, which leads to polycystic ovary
changes.

Inositols are thought to be therapeutic agents for PCOS be-
cause they act as insulin sensitizers and free radical scavengers,
promoting ovulation [26]. MI helps regulate hormones (burst
of LH), menstrual cycle, ovulation, circulating free androgens,
androgenic dermatopathies [14, 51, 56, 69]. Inositols improve
metabolic function in patients with PCOS: in particular, they
determine a decrease in systolic blood pressure and a decrease
in the ratio of LH/FSH, as well as increase the level of protein
that binds sex hormones [16, 59].

In 2018, inositol was included in the guidelines of the Euro-
pean Society of Human Reproduction and Embryology (ESHRE)
for the treatment of PCOS [59]. In clinical practice, inositol is
used as a drug MI, DCI, as well as a combination of Ml and DCI.

The physiological ratio of Ml and DCl in the human body
differs between tissues, and both stereoisomers are regulated
by insulin-dependent epimerase, the activity of which is re-
duced under conditions of insulin resistance. Ml is converted
to the secondary messenger of insulin inositolphosphogly-
can (MI-IPG) and is involved in the uptake of glucose by cells,
while DCl is converted to the secondary messenger of insulin
DCI-IPG and is involved in glycogen synthesis. In the ovary, MI-
IPG is involved in FSH signaling, while DCI-IPG is involved in
insulin-mediated androgen production. Thus, violations of the
MI:DCl ratio in the ovaries can disrupt the transmission of FSH
signals and degrade the quality of oocytes [45, 46].

The results of a study to study the effect of Ml and DCl on
the quality of oocytes in patients with PCOS found that the
total number of oocytes in the main (women with PCOS took
MI) and control (women with PCOS did not receive MI) did not
differ, while the number of mature oocytes Good quality em-
bryos and pregnancies were significantly higher in the group
of patients receiving Ml [61]. This is probably due to the fact
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that, unlike tissues such as muscle and liver, the ovaries do not
acquire insulin resistance [22, 29, 63].

The study of the concentration of Ml and DCl in the follic-
ular fluid of patients with PCOS in comparison with healthy
women [29] showed that the follicular fluid of healthy women
during spontaneous menstrual cycles contains high concen-
trations of Ml and low DCl, and in PCOS the ratio of these two
substances is opposite. These data confirm the concept of the
“DCl paradox”, according to which PCOS is characterized by
increased epimerization of Ml in DCI, depletion of Ml reserves
and, as a consequence, low quality oocytes. The ovaries of
patients with PCOS are rich in DCI, therefore no additional
intake of this substance is required, a high dose of DCl can
damage oocytes. Analysis of follicular fluid in patients with
PCOS showed a 500-fold decrease in Ml associated with in-
creased insulin resistance, hyperinsulinemia, and high LH lev-
els [7]. Decreased MI:DCl ratio in the follicular fluid of women
with PCOS leads to local deficiency of Ml and low quality of
oocytes, has a negative effect on the stimulation of FSH and
ovulation [31, 35].

Inositol belongs to the B vitamins and significantly potentiates
their effects on the human body. Moreover, it turns out that if
the body lacks inositol, other B vitamins almost completely lose
their useful properties and their effect is significantly reduced.
FA belongs to the B vitamins and, therefore, inositol enhances its
beneficial effects. In addition to FA deficiency, women may have
resistance to FA, i.e,, failure to assimilate FA, which can lead to
the described serious consequences. Inositol helps to overcome
such resistance to FA and other B vitamins and, therefore, inosi-
tol enhances its beneficial effects [1].

Today, several inositol drugs have appeared on the phar-
maceutical market of Ukraine, among which the combined
drug Miofolic®, developed by Amaxa Pharma, stands out with
its composition: 1 sachet contains: Ml - 2000 mg, vitamin B,
- 5 mcg, FA in the form of glucosamine salt 6(S)-5-methyltet-
rahydrofolate — 200 pg. Miofolic® does not contain cow's milk
proteins, lactose, sweeteners, so it can be prescribed to people
who are intolerant to these substances. The advantages of us-
ing Miofolic® are due to its composition. Its components are Mi
—an isomer that covers up to 90% of the need for inositol; 4th
generation FA with 100% bioavailability regardless of possible
polymorphisms of folate cycle genes; vitamin B, promotes
better absorption of FA and synergistic action.

Miofolic® reduces insulin resistance/hyperinsulamia, which
leads to lower levels of male sex hormones and elimination of
androgenic disorders in women, which in turn helps to restore
ovarian function, metabolic and hormonal parameters, restore
ovulation. According to PA. Regidor et al. [47] after taking MI
twice at 2000 mg per day and FA twice at 0.2 mg for 10.5 weeks
in 70% of patients with PCOS, the cycle and ovulation resumed.
More than 15% of PCOS patients become pregnant.

A combination of MI and a-lactoalbumin (a-LA) helps to
improve the management of women with PCOS who are
resistant to Ml therapy [38]. The open-label prospective study
included 37 inositol-resistant women with PCOS. When using
combination therapy of MI (2 g twice a day) with a-LA (50
mg twice a day) increased efficiency was achieved, as a-LA
improved the bioavailability of Ml and enhanced the passage
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of Ca?*-dependent signal. As a result, the total percentage of
women who ovulate increased from 62% (only when taking
MI) to 86% (with Ml + a-LA in Ml-resistant women) [38].

INOSITOLS AND ASSISTED

REPRODUCTIVE TECHNOLOGY

Restoration of ovulation is the first step to the desired
pregnancy in the natural cycle. But Ml may be recommended
for use in assisted reproductive technology (ART) protocols.
The use of Ml increases the embryological and clinical results
of ART [43, 57, 59].

Inositol is a precursor to phosphoinositides involved in signal
transduction of hormones by stimulating membrane receptors
and other secondary messengers, including diacylglycerol
and inositol triphosphate. The latter activates the release of
intracellular calcium, which is an important process at the
stage of maturation of gametes, both female and male, and,
consequently, the process of fertilization [12].

Ml intake is positively correlated with the number of oocytes
removed and, more importantly, with their high quality.
This means a reduction in the number of degenerative and
immature oocytes, and hence an improvement in the quality
of embryos obtained after fertilization, and an increase in the
frequency of implantation [11, 12, 43].

Ml is also involved in the prevention of ovarian
hyperstimulation syndrome (OHSS). It is well known that this
syndrome is a severe iatrogenic complication in ART cycles,
and patients with PCOS have a high risk of developing OHSS.
Recent trials indicate that Ml is effective in preventing OHSS by
a metformin-like action [4, 601.

The use of Ml is positively correlated with the number and
quality of oocytes. Thus, MI, started three months before the
onset of controlled ovarian stimulation, had the following
effects:

e significantly improves the hormonal response;

e reduces the amount of recombinant FSH (rFSG) required for
optimal follicle development;

e reduces the level of estradiol on the day of the ovulation
trigger, which reduces the risk of developing OHSS and a
smaller number of canceled cycles [11, 22, 48].

For these reasons, the reception of Ml seems really promising
in ART.

The effect of Ml on the quality of oocytes and embryos in
infertile women without PCOS (so-called “poor responders”)
has also been established. F. Lisi et al. (2012) [36] investigated
the effect of inositol on the quality of oocytes and embryos
in infertile women participating in ART cycles by in vitro
fertilization or intracytoplasmic sperm injection (ICSI). 100
patients without PCOS under the age of 40 years and with
a basal FSH level <10 mlU/ml, who underwent controlled
ovarian stimulation, were randomly divided into two groups:
group A received 400 ug of FA for 3 months before and
during the introduction of rFSG, group B - 4 g MI 2 times/
day in addition to 400 ug of FA for 3 months before and
during the introduction of rFSG. Group B showed a decrease
in the number of mature oocytes obtained and the number
of gonadotropins used, while the frequency of implantation
and the frequency of clinical pregnancy increased [36].

Ne 6(56) /rpyaeqs 2020 WWW.REPRODUCT-ENDO.COM / WWW.REPRODUCT-ENDO.COM.UA



The effect of Ml on ovarian function was also assessed in
“poor responders” who underwent ICSI procedure [21]: group
A - 38 patients received MI (4 g/day) and FA (400 ug/day) 3
months before the start of controlled ovarian stimulation,
group B - 38 patients received only FA 400 pug/day for the same
period. Ovarian stimulation was performed using a protocol
with gonadotropin-releasing hormone antagonists in both
groups. There was no significant difference between the two
groups in estradiol levels, but the amount of rFSG used was
significantly lower (p <0.004), and the proportion of oocytes
in metaphase Il was significantly higher (p <0.01) in group
A. Ovarian sensitivity index was higher, reaching statistical
significance (p <0.05), in the group of patients who had
previously received M|, indicating an improvement in ovarian
sensitivity to gonadotropins. The authors believe that the use
of Ml in patients with poor responses increases the number
of oocytes obtained in metaphase Il and the sensitivity of the
ovaries to gonadotropins, indicating the role of Ml in improving
the response of the ovaries to gonadotropins [21].

Ml is characterized by the following effects in women with
infertility:

e improves reproductive function in patients with PCOS,
reduces hyperinsulinemic conditions that affect LH secretion
[24, 43];

e increases the frequency of ovulation [17, 25, 42];

e improves follicle maturation [11];

e increases the number of high quality embryos in PCOS
patients [43];

e restores spontaneous ovarian activity and, consequently,
fertility in most patients with PCOS, without causing multiple
pregnancies [41];

e reduces the number of embryonic vesicles and degenerative
oocytes during egg collection without reducing the total
number of isolated oocytes [43];

e helps to reduce the number of rFSG, days of stimulation and
improve the quality of the embryo with a positive trend in the
frequency of pregnancies [17].

Studies of Miofolic® in the field of ART showed that taking
it for 3 months increased the number of ovulatory cycles by
70% and normalized the menstrual cycle [42], increased the
likelihood of implantation, improved egg quality, increased
chances of success in ART. total dose of gonadotropins [43].

INOSITOLS IN ANDROLOGY

To date, experience has been gained in the use of Ml in
andrology.

The concentration of Mlin the seminal tubules has beenfound
to be higher than in serum [39]. Moreover, Ml levels increase
due to the movement of sperm through the epididymis and
drainage channel [30].

Patients suffering from oligoasthenoteratozoospermia (OAT)
have sperm completely covered with “amorphous fibrous
material’, which reduces sperm motility. Taking Ml can help
reduce the presence of this amorphous material [13].

Ml also plays a crucial role in the osmoregulation of seminal
fluid [37] and, as a consequence, in increasing the progressive
motility and speed of sperm, increasing the mitochondrial
potential of sperm [13, 50]. The researchers found that Ml in
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OAT increases the number of sperm with high membrane
potential by 22%, increases the total number of motile sperm,
the number of sperm with rapid linear progressive movement
[14]. According to a study by A. Dincova et al. [19], about 35%
of 109 patients with OAT who took MI for 3 months, restored
normal sperm motility.

In a study by T. Korosi et al. [34] 22 couples with OAT who
underwent physiological intracytoplasmic sperm injection
(PICSI) after failure of previous procedures were treated with
MI for 2 months and semen was incubated for 2 h with MI
during the PICSI procedure. The other 13 patients with OAT
without any treatment were in the retrospective control
group. As a result, in the treatment group (n = 22) there were
11 pregnancies, in the control (n = 13) - 0. The fertility index
was 84.8% and 60.5%, respectively. Thus, Ml and sequential
incubation of sperm with Ml improve: fertility index, embryo
quality, chances of success in ART cycles [34].

In view of the above, Amaxa Pharma has developed Miofolic
MEN® - a multicomponent drug containing MI - 1000 mg,
fruit extract Tribulus terrestris - 200 mg, L-arginine - 300 mg, L-
carnitine - 100 mg, active folate - 200 mcg, vitamins and trace
elements.

Miofolic MEN® has the following effects: improves libido
and potency; contributes to increased levels of endogenous
testosterone (17% in men with idiopathic infertility and 46% —
with metabolic diseases [6, 39]), the number and motor activity
of sperm (24% in men with idiopathic infertility [6]); increases
the number of sperm with high mitochondrial potential (90%
in men with OAT [14]); normalizes the hormonal background;
has antioxidant and immunomodulatory effects; reduces
insulin resistance (HOMA index decreases by 43% [39]). This
drug is recommended to take 1-2 sachets per day for 3 to 6
months.

INOSITOLS IN OBSTETRICS

Today in the world due to inadequate diet and lack of
vitamins and minerals 2 bln people are micronutrient deficient
[71]. Most attention should be paid to the link between poor
nutrition of the mother and the increased risk of disease in her
and her offspring, as malnutrition at any stage of a woman's life
disrupts the menstrual cycle and affects subsequent stages of
life, including future generations. Maternal nutritional factors
provide signals to the fetus during critical periods of plasticity
of development, causing epigenetic and other reactions,
long-term effects on the health of offspring and can be
passed on to the next generation. Therefore, experts from the
International Federation of Obstetricians and Gynecologists
(FIGO) recommend that pregnant women receive early
comprehensive antenatal care, which also includes nutrition
counseling and nutritional support. Ml and its combination
with FA play an important role in the nutritional prevention of
gestational complications.

It has been proven that the appointment of supplements
with Ml and FA significantly reduces the likelihood of
abortion, polyhydramnios, preclampsia, placental dysfunction,
macrosomia, gestational diabetes mellitus (GDM), diabetic
fetopathy, malformations (spina bifida, etc.), and reduces fetal
stress [28, 44, 52, 55, 671.
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During pregnancy, the physiological increase in insulin
resistance occurs due to the release of placental hormones.
These hormones promote the absorption of nutrients by the
fetus, especially in the second and third trimesters. On the
other hand, insulin resistance associated with pregnancy is the
main pathogenetic mechanism that leads to the development
of GDM. Conducted by M.O. Islam et al. [32] the study showed
that the level of placental inositol is reduced in GDM. Treatment
with inositol 4 g/day in early pregnancy reduced the risk of
GDM in the risk group [32]. According to R. D'Anna et al. [17]
Ml in a daily dosage of 4 g + FA can reduce the risk of such
pathology of pregnancy as gestational diabetes three times.

The incidence of GDM was studied in three randomized
controlled trials after taking 4 g/day of Ml supplements in
pregnant women (after the first trimester) with different risk
factors: family history of type 2 diabetes [18], obesity [16],
and overweight [52]. Compared with placebo, the incidence
of GDM was significantly reduced in women who received Ml
in all treatment groups. In particular, in women with a family
history of type 2 diabetes, the incidence of GDM was 6% (vs.
15.3% in the placebo group, p = 0.04); in obese women it was
14% (against 33.6% in the placebo group, p = 0.001), and in
overweight women - 11.6% (against 27.4% in the placebo
group, p = 0.004). In three studies, the ratio of the chances of
developing GDM in patients receiving Ml was 0.35 (95% Cl:
0.13-0.96); 0.34 (95% Cl: 0.17-0.68) and 0.33 (95% Cl: 0.15-
0.70), respectively.

It has been proven that high levels of inositol in the placenta
can protect the fetus from the proadipogenic effects of
maternal glycemia [10].

The uptake of inositol by the embryo and the formation of
inositol phosphoinositides and inositol polyphosphates are
necessary for cranial neuralulation. Exogenous inositol can
potentially act to overcome the causal defect responsible
for neural tube defects and/or to enhance the normal
processes required for neural tube closure to progress [20].
It is known that oxidative stress in hyperglycemia leads to
decreased expression of the Pax3 gene, which can lead to the
development of a defect such as spina bifida. Both diabetes
and obesity are independent risk factors for spina bifida. The
addition of FA reduces the incidence of spina bifida in diabetic
pregnancies because it reduces oxidative stress in embryos
caused by elevated glucose levels [44].

A pilot double-blind randomized clinical trial of inositol was
conducted in the United Kingdom involving the study from
2009 to 2013 to make further progress in determining whether
the use of inositol supplements with FA would have a greater
protective effect than single FA. The PONTI study (Prevention
Of Neural Tube defects by Inositol) included women with one
or more previous pregnancies with neural tube defects in the
fetus who were planning a subsequent pregnancy [28]. The
study design included randomization of an equal number of
pregnancies into the groups inositol (1 g per day) + FA (5 mg
per day) or placebo + FA, and of the 99 eligible women who
applied to theresearch center, 47 agreed to be randomized. The
majority of randomized women (46 out of 47) had a history of
one pregnancy with neural tube defects (31 spinal fissure and
15 anencephaly); one woman had two previous pregnancies
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with anencephaly. Of the 14 pregnancies observed in the
inositol + FA group, all women gave birth to healthy children.
Of the 19 established pregnancies in the placebo + FA group,
18 resulted in normal results, while one fetus was diagnosed
with anencephaly on ultrasound [28].

Folate concentrations in maternal serum are associated as a
protective factor in preeclampsia [55]. It is very important in
these cases to use the active form of FA (which, in particular,
is contained in the drug Miofolic®), because its inactive form
can reduce the sensitivity of a- and B-folate receptors to
5-methylenetetrahydrofolate. In this case, folate deficiency
may occur even against the background of FA drugs. Miofolic®
has been shown to reduce the risk of developing GDM by 65%
[58], preeclampsia in patients with PCOS, fetal neural tube
defects [49].

Ml supplements for pregnant women with metabolic
syndrome may have therapeutic benefits in reducing the
development of autism-like behavior in the case of genetically
normal offspring [20]. The CHARGE study (CHildhood Autism
Risks from Genetics and Environment) was able to establish a
correlation between the mother's consumption of FA during
pregnancy and the risk of developing autism in children. It
has been shown that taking 800 pg/day reduces the risk of
developing autism in a child by 38% [54]. Therefore, the use of
Miofolic® may be useful in this direction, which requires further
research.

CONCLUSION

Ml is an important micronutrient for the prevention and
treatment of gynecological diseases on the background
of hyperglycemia and insulin resistance, hyperandrogenic
conditions, female and male infertility both in natural
conception and in ART cycles. Prescribing supplements to
pregnant women with a combination of Ml and FA reduces the
likelihood of abortion, polyhydramnios, preclampsia, placental
dysfunction, macrosomia, diabetic fetopathy, malformations
(spina bifida, etc.), and reduces oxidative stress in the fetus.
Harmonious use of all possible reserves of micronutrient
support for preconception and pregnancy with the use of
Miofolic® and Miofolic® MEN is a promising preventive and
curative direction in modern reproductive medicine.

Ne 6(56) /rpyaeqs 2020 WWW.REPRODUCT-ENDO.COM / WWW.REPRODUCT-ENDO.COM.UA



JIUTEPATYPA/REFERENCES

1. Tpomosa, 0.A.

Ponb M0-MH031TONa B NOAZEPXaHIN PENPOAYKTUBHONO 30POBBA XKEHLLHbI.
ToBbiLLieHIe GEKTUBHOCTU TeXHOMOTUiE SKCTPAKOPMOPANbHONO ONAOATBOPEHNA
/ 0.A. Tpomosa, 1.10. TopwwH, H.K. Tetpyawsunn // PMX. — 2018, — Ne1. - C.
88-95.

Gromova, 0.A., Torshin, .Y, Tetruashvili, N.X.

“The role of myo-inositol in maintaining a woman's reproductive health. Improving
the efficiency of in vitro fertilization technologies." Russian Medical Journal 1(2018):
88-95. DOI 10.32364/2618-8430-2018-1-1-88-95

2. Jumaosa, 0.A.

CvcTemaTIYeCKMii aHanu3 MonekynAPHO-QU3MONOTUYECKIX IpeKToB
MIO-UHO3UTON: JaHHble MONeKYAAPHOI B1ONOrMM, IKCepUMeHTanbHOI 1
KnuHudeckoit meanutbl / 0.A. lumatoga, O.A. fpomosa, V1.10. Topumn u ap. //
ShdexTuBHan hapmakotepanus. — 2013. — Ne28. — (. 32-57.

Limanova, 0.A., Gromova, O.A., Torshin, .Y, et al.

“Systematic analysis of the molecular physiological effects of myo-inositol:
evidence from molecular biology, experimental and clinical medicine.” Effective
pharmacotherapy 28 (2013): 32-57.

3. Abdali, D, Samson, S.E., Grover, AK.

“How effective are antioxidant supplements in obesity and diabetes?”Med Princ
Pract 24.3 (2015): 201-15. DOI: 10.1159/000375305

4. Aboulghar, M.

“Symposium: Update on prediction and management of OHSS. Prevention of OHSS."
Reprod Biomed Online 19.1 (2009): 33-42. DOI: 10.1016/51472-6483(10)60043-0
5. Bizzarri, M., Dinicola, S., Bevilacqua, A., Cucina, A.

“Broad Spectrum Anticancer Activity of Myo-Inositol and Inositol Hexakisphosphate.”
Int J Endocrinol 2016 (2016): 5616807. DOI: 10.1155/2016/5616807

6. (alogero, A.E, Gullo, G., LaVignera, S., et al.

“Myo-inositol improves sperm parameters and serum reproductive hormones in
patients with idiopathic infertility: a prospective double-blind randomized placebo-
controlled study.” Andrology 3.3 (2015): 491-5. DOI: 10.1111/andr.12025

7. (Carlomagno, G., Unfer,V., Roseff, S.

“The D-chiro-inositol paradox in the ovary."Fertil Steril 95.8 (2011): 2515—6. DOI:
101016/} fertnstert 2011.05.027

8. (Chatree, S, Thongmaen, N., Tantivejkul, K., et al.

“Role of Inositols and Inositol Phosphates in Energy Metabolism."Molecules 25.21
(2020): 5079. DOI: 10.3390/molecules25215079

9. Chauvin, TR, Griswold, M.D.

“Characterization of the expression and requlation of genes necessary for myo-
inositol biosynthesis and transport in the seminiferous epithelium.”Biol Reprod 70.3
(2004): 744-51.DOL: 10.1095/biolreprod.103.022731

10. Chu, AH.Y, Tint, M.T, Chang, HF, et al.

“High placental inositol content associated with suppressed pro-adipogenic effects
of maternal glycaemia in offspring: the GUSTO cohort.”Int J Obes (Lond) (2020).
DOI: 10.1038/541366-020-0596-5

11. Ciotta, L, Stracquadanio, M., Pagano, |., et al.

“Fffects of myo-inositol supplementation on oocyte's quality in PCOS patients: a
double-blind trial”Eur Rev Med Pharmacol Sci 15.5 (2011): 509—14.

12. Colazingari, S., Treglia, M., Najjar, R., Bevilacqua, A.

“The combined therapy myo-inositol plus D-chiro-inositol, rather than D-chiro-
inositol, is able to improve IVF outcomes: results from a randomized controlled trial”
Arch Gynecol Obstet 288.6 (2013): 1405—11. DOI: 10.1007/500404-013-2855-3
13. Colone, M., Marelli, ., Unfer, V., et al.

“Inositol activity in oligoasthenoteratospermia — an in vitro study.” Eur Rev Med
Pharmacol Sci 14.10 (2010): 891-6.

14. Condorelli, RA., LaVignera, S., DiBari, F, et al.

“Effects of myo-inositol on sperm mitochondrial function in-vitro." Eur Rev Med
Pharmacol ¢ 15.2 (2011): 129-34.

15. Costantino, D., Minozzi, G., Minozzi, E., Guaraldi, .

“Metabolic and hormonal effects of myo-inositol in women with polycystic ovary
syndrome: a double-blind trial.” Eur Rev Med Pharmacol Sci 13.2 (2009): 105-10.
16. D'Anna, R, Di Benedetto, A, Scilipoti, A., et al.

“Myo-inositol Supplementation for Prevention of Gestational Diabetes in Obese
Pregnant Women: A Randomized Controlled Trial." Obstet Gynecol 126.2 (2015):
310-5. DOI 10.1097/A0G.0000000000000958

17. D'Anna, R., Di Benedetto, V., Rizzo, P, et al.

“Myo-inositol may prevent gestational diabetes in PCOS women.” Gynecol
Endocrinol 28.6 (2012): 440-2. DOI: 10.3109/09513590.2011.633665

18. D'Anna, R, Scilipoti, A., Giordano, D,, et al.

“Myo-inositol supplementation and onset of gestational diabetes mellitus

in pregnant women with a family history of type 2 diabetes: a prospective,
randomized, placebo-controlled study." Diabetes Care 36.4 (2013): 854—7. DOI:
10.2337/dc12-1371

19. Dinkova, A., Martinov, D., Konova, E.

“Ffficacy of myo-inositol in the clinical management of patients with
asthenozoospermia.” Eur Rev Med Pharmacol Sci 21 Suppl. 2 (2017): 62-5.

20. Fangxian, L., Alrais, M., Ontiveros, A.E., etal.

“Effect of inositol supplementation during pregnancy on neurobehavioral outcome
of offspring born to pregnant dams with metabolic syndrome.” American Journal of
Obstetrics & Gynecology P852 (2017): 488.

21. Ferraretti, A.P, La Marca, A, Fauser, B.C, etal.

“ESHRE consensus on the definition of 'poor response" to ovarian stimulation for in
vitro fertilization: the Bologna criteria.” Hum Reprod 26.7 (2011): 1616—24. DO
10.1093/humrep/der092

22. Galletta, M., Grasso, S., Vaiarelli, A., Roseff, S.J.

“Bye-bye chiro-inositol — myo-inositol: true progress in the treatment of polycystic
ovary syndrome and ovulation induction.”Eur Rev Med Pharmacol Sci 15/10 (2011):
1212-4.

23. Garg, D, Tal,R.

“Inositol Treatment and ART Outcomes in Women with PCOS."Int J Endocrinol 2016
(2016): 1979654. DOL: 10.1155/2016/1979654

WWW.REPRODUCT-ENDO.COM.UA / WWW.REPRODUCT-ENDO.COM N2 6(56)/rpyaeHb 2020
I

24, Genazzani, A.D,, Lanzoni, C, Ricchieri, F, Jasonni, V.M.

“Myo-inositol administration positively affects hyperinsulinemia and hormonal
parameters in overweight patients with polycystic ovary syndrome.” Gynecol
Endocrinol 24.3 (2008): 139—44. DOI: 10.1080/09513590801893232

25. Gerli, S, Mignosa, M., Di Renzo, G.C.

“Effects of inositol on ovarian function and metabolic factors in women with PCOS:
arandomized double blind placebo-controlled trial.”Eur Rev Med Pharmacol Sci 7.6
(2003):151-9.

26. Gerli,S., Papaleo, E., Ferrari, A, DiRenzo, G.C.

“Randomized, double blind placebo-controlled trial: effects of myo-inositol

on ovarian function and metabolic factors in women with PCOS." Eur Rev Med
Pharmacol Sci 11.5 (2007): 347-54.

27. Gunkov, S., Tatarchuk, T., Zhminko, P, Regeda, S.

“Effect of manganese and nickel on prolactin levels in women with polycystic ovary
syndrome.” Georgian Med News 289 (2019): 21-5.

28. Greene, N.D, Leung, K.Y, Copp, A.J.

“Inositol, neural tube closure and the prevention of neural tube defects." Birth
Defects Res 109.2 (2017): 68—80. DOI: 10.1002/bdra.23533

29. Harwood, K., Vuguin, P, Di Martino-Nardi, J.

“Current approaches to the diagnosis and treatment of polycystic ovarian syndrome
inyouth."Horm Res 68.5 (2007): 209—17. DOI: 10.1159/000101538

30. Hinton, B.T,, White, RW,, Setchell, B.P.

“Concentrations of myo-inositol in the luminal fluid of the mammalian testis and
epididymis."J Reprod Fertil 58.2 (1980): 395-9. DOL: 10.1530/jrf.0.0580395

31, Isabella, R, Raffone, E.

“Expression of Concern to: Does ovary need D-chiro-inositol?” ) Ovarian Res 11.1
(2018):98.DOI: 10.1186/513048-018-0470-4

32, Islam, M.0,, Selvam, P, Appukuttan Pillai, R., et al.

“An enzymatic assay for quantification of inositol in human term placental tissue.”
Anal Biochem 586 (2019): 113409. DOI: 10.1016/}.2b.2019.113409

33. Kim, H., McGrath, BM., Silverstone, PH.

“AReview of the Possible Relevance of Inositol and the Phosphatidylinositol
Second Messenger System (PI-Cycle) to Psychiatric Disorders — Focus on Magnetic
Resonance Spectroscopy (MRS) Studies.”Hum Psychopharmacol 20 (2005):
309-26.DOI: 10.1002/hup.693

34. Korosi, T, Barta, C., Rokob, K, Torok, T.

“Physiological Intra-Cytoplasmic Sperm Injection (PICSI) outcomes

after oral pretreatment and semen incubation with myo-inositol in
oligoasthenoteratozoospermic men: results from a prospective, randomized
controlled trial” Eur Rev Med Pharmacol Sci 21 Suppl 2 (2017): 66—72.

35. Lagana, A.S., Rossetti, P, Buscema, M., et al.

“Metabolism and Ovarian Function in PCOS Women: A Therapeutic Approach with
Inositols."Int J Endocrinol 2016 (2016): 6306410. DOI: 10.1155/2016/6306410
36. Lisi, F, Carfagna, P, Oliva, M.M., etal.

“Pretreatment with myo-inositol in non-polycystic ovary syndrome patients
undergoing multiple follicular stimulation for [VF: a pilot study."Reprod Biol
Endocrinol 10(2012): 52. DOI: 10.1186/1477-7827-10-52

37. L, D.Y, Clarke, G.N., Baker HW.

“Hyper-osmotic condition enhances protein tyrosine phosphorylation and zona
pellucida binding capacity of human sperm.”Hum Reprod 21.3 (2006): 745-52.
DOI: 10.1093/humrep/dei364

38. Montanino Oliva, M., Buonomo, G., Calcagno, M., Unfer, V.

“Effects of myo-inositol plus alpha-lactalbumin in myo-inositol-resistant PCOS
women.”J Ovarian Res 11.1(2018): 38. DOI: 10.1186/513048-018-0411-2

39. Montanino Oliva, M., Minutolo, E., Lippa, A., etal.

“ffect of Myoinositol and Antioxidants on Sperm Quality in Men with Metabolic
Syndrome.”Int J Endocrinol 2016 (2016): 1674950. DOI: 10.1155/2016/1674950
40, Mukai, T, Kishi, T, Matsuda, Y., Iwata, N.

“A meta-analysis of inositol for depression and anxiety disorders.”Hum
Psychopharmacol 29.1(2014): 55-63. DOI: 10.1002/hup.2369

41, Pacchiarotti, A., Carlomagno, G., Antonini, G., Pacchiarott, A.

“Effect of myo-inositol and melatonin versus myo-inositol, in a randomized
controlled trial, for improving in vitro fertilization of patients with

polycystic ovarian syndrome.” Gynecol Endocrinol 32.1 (2016): 69—73. DOI:
10.3109/09513590.2015.1101444

42. Papaleo, E., Unfer, V., Baillargeon, J.P, etal.

“Myo-inositol in patients with polycystic ovary syndrome: a novel method

for ovulation induction.” Gynecol Endocrinol 23.12 (2007): 700-3. DOI:
10.1080/09513590701672405

43. Papaleo, E., Unfer, V., Baillargeon, J.P, etal.

“Myo-inositol may improve oocyte quality in intracytoplasmic sperm injection

cycles. A prospective, controlled, randomized trial."Fertil Steril 91.5 (2009): 1750—4.

DOI: 10.1016/j.fertnstert.2008.01.088

44. Parker, S.E., Yazdy, MM, Tinker, S.C., etal.

“The impact of folic acid intake on the association among diabetes mellitus, obesity,
and spina bifida.” Am J Obstet Gynecol 209.3 (2013): 239.1-8. DOl 10.1016/.
2j0g.2013.05.047

45. Pizzo, A, Lagana, A.S., Barbaro, L.

“Comparison between effects of myo-inositol and D-chiro-inositol on ovarian
function and metabolic factors in women with PCOS." Gynecol Endocrinol 30.3
(2014): 205-8.DOI: 10.3109/09513590.2013.860120

46. Raffone, E., Rizzo, P, Benedetto, V.

“Insulin sensitiser agents alone and in co-treatment with r-FSH for ovulation
induction in PCOS women." Gynecol Endocrinol 26.4 (2010): 275-80.

47. Regidor, PA., Schindler, A.E.

“Myoinositol as a Safe and Alternative Approach in the Treatment of Infertile PCOS
Women: A German Observational Study."Int J Endocrinol 2016 (2016): 9537632.
DOI: 10.1155/2016/9537632

48. Rizzo, P, Raffone, E., Benedetto, V.

“Effect of the treatment with MI-inositol plus folic acid plus melatonin in
comparison with a treatment with MI-inositol plus folic acid on oocyte quality
and pregnancy outcome in IVF cycles. A prospective, clinical trial."Eur Rev Med
Pharmacol Sci 14 (2010): 555—61.

[THERKOJIOT' 1A

49. Rosenquist, TH, Ratashak, S.A., Selhub, J.

“Homocysteine induces congenital defects of the heart and neural tube: effect

of folic acid." Proc Natl Acad Sci U S A 93.26 (1996): 15227-32. DOI: 10.1073/
pnas.93.26.15227

50. Artini, PG, Casarosa, E., Carletti, E, et al.

“In vitro effect of myo-inositol on sperm motility in normal and
oligoasthenospermia patients undergoing in vitro fertilization.” Gynecol Endocrinol
33.2(2017): 109-12.DOI: 10.1080/09513590.2016.1254179

51. Sacchinelli, A., Venturella, R, Lico, D., et al.

“Corrigendum to "The Efficacy of Inositol and N-Acetyl Cysteine Administration
(Ovaric HP) in Improving the Ovarian Function in Infertile Women with PCOS with
orwithout Insulin Resistance.” Obstet Gynecol Int 2016 (2016): 2026056. DOI:
10.1155/2016/2026056

52. Santamaria, A., i Benedetto, A., Petrella, E., etal.

“Myo-inositol may prevent gestational diabetes onset in overweight women: a
randomized, controlled trial") Matern Fetal Neonatal Med 29.19 (2016): 3234—7.
DOI: 10.3109/14767058.2015.1121478

53. Sasseville, L.J., Longpré, J.P, Wallendorff, B., Lapointe, J.Y.

“The transport mechanism of the human sodium/myo-inositol transporter 2
(SMIT2/5GLT6), a member of the LeuT structural family.”Am J Physiol Cell Physiol
307.5(2014):431-41. DO 10.1152/ajpcell.00054.2014

54. Schmidt, R.J., Tancredi, D.J., Ozonoff, S., etal.

“Maternal periconceptional folic acid intake and risk of autism spectrum disorders
and developmental delay in the CHARGE (CHildhood Autism Risks from Genetics and
Environment) case-control study.Am J Clin Nutr 96.1 (2012): 80-9. DOI: 10.3945/
2jcn.110.004416

55. Serrano, N.C., Quintero-Lesmes, D.C,, Becerra-Bayona, S., etal.

“Association of pre-eclampsia risk with maternal levels of folate, homocysteine and
vitamin B12 in Colombia: A case-control study.”PLoS One 13.12 (2018): €0208137.
DOL: 10.1371/journal.pone.0208137

56. Showell, M.G., Mackenzie-Proctor, R., Jordan, V., et al.

“Inositol for subfertile women with polycystic ovary syndrome.” Cochrane Database
SystRev 12.12 (2018): (D012378. DOI: 10.1002/14651858.CD012378.pub2

57. Simi, G., Genazzani, AR, Obino, M.E, et al.

“Inositol and I Vitro Fertilization with Embryo Transfer” Int J Endocrinol 2017
(2017): 5469409. DOI: 10.1155/2017/5469409

58. Tahir, F, Majid, Z.

“Inositol Supplementation in the Prevention of Gestational Diabetes Mellitus.” Cureus
11.9(2019): 5671. DOI: 10.7759/cureus.5671

59. Teede, H.J., Misso, M.L., Costello, M.F, et al.; International PCOS Network.
“Recommendations from the international evidence-based guideline for the
assessment and management of polycystic ovary syndrome.”Hum Reprod 33.9
(2018): 1602—18. DOI: 10.1093/humrep/dey256

60. Turan, G.A, Eskiciogly, F, Sivrikoz, ON., etal.

“Myo-inositol is a promising treatment for the prevention of ovarian
hyperstimulation syndrome (OHSS): an animal study." Arch Gynecol Obstet 292.5
(2015): 1163-71. DOI 10.1007/500404-015-3747-5

61. Unfer, V., Carlomagno, G., Rizzo, P, etal.

“Myo-inositol rather than D-chiro-inositol is able to improve oocyte quality in
intracytoplasmic sperm injection cycles. A prospective, controlled, randomized trial.”
Eur Rev Med Pharmacol Sci 15 (2011): 452—7.

62. Unfer, V., Nestler, J.E., Kamenov, ZA., etal.

"ffects of Inositol(s) in Women with PCOS: A Systematic Review of

Randomized Controlled Trials."Int J Endocrinol 2016 (2016): 1849162. DOI:
10.1155/2016/1849162

63. Unfer, V., Porcaro, G.

“Updates on the myo-inositol plus D-chiro-inositol combined therapy in

polycystic ovary syndrome.” Expert Rev Clin Pharmacol 7.5 (2014): 623-31. DOI:
10.1586/17512433.2014.925795

64. Venturella, R, Mocciaro, R., DeTrana, E., et al.

“Assessment of the modification of the clinical, endocrinal and metabolical profile
of patients with PCOS syndrome treated with myo-inositol.” Minerva Ginecol 64.3
(2012): 239-43.

65. Vitagliano, A, Saccone, G., Cosmi, ., et al.

“Inositol for the prevention of gestational diabetes: a systematic review and meta-
analysis of randomized controlled trials.” Arch Gynecol Obstet 299.1 (2019): 55-68.
DOI: 10.1007/500404-018-5005-0

66. Vucenik, .

"Anticancer Properties of Inositol Hexaphosphate and Inositol: An Overview.”J Nutr
SciVitaminol (Tokyo) 65 (2019) (Supplement): S18-522. DOI: 10.3177/jnsv.65.518
67. Wang,Y, Zhao, ., Qiu, J,, et al.

“Folic acid supplementation and dietary folate intake, and risk of preeclampsia."Eur J
(lin Nutr 69.10 (2015): 1145-50. DOI: 10.1038/ejcn.2014.295

68. Wojciechowska, A., Osowski, A., Jozwik, M., et al.

“Inositols' Importance in the Improvement of the Endocrine-Metabolic Profile in
PCOS."IntJ Mol Sci 20.22 (2019): 5787. DOI: 10.3390/ijms20225787

69. Zacche, M.M., Caputo, L, Filippis, S., et al.

“Efficacy of myo-inositol in the treatment of cutaneous disorders in young women
with polycystic ovary syndrome.” Gynecol Endocrinol 25.8 (2009): 508—13. DOI:
10.1080/09513590903015544

70. Zulfarina, M.S., Syarifah-Noratigah, S.B., Nazrun, S.A., et al.

“Pharmacological Therapy in Panic Disorder: Current Guidelines and Novel Drugs
Discovery for Treatment-resistant Patient””Clin Psychopharmacol Neurosci 17.2
(2019): 145-54.D0I: 10.9758/cpn.2019.17.2.145

71.Hanson, MA.,, Bardsley, A., De-Regil, LM, etal.

“The International Federation of Gynecology and Obstetrics (FIGO) recommendations
on adolescent, preconception, and maternal nutrition: "Think Nutrition First"”.

Int J Gynaecol Obstet 131 Suppl 4 (2015): S213-53. DOI: 10.1016/50020-
7292(15)30034-5 @

Reproductive Endocrinology
Scientific and Practical Medical Journal

33

SSN 2309-4117



[MTHEKOJIOT'TA

[HO3WTONN B PEMPOAYKTVBHIA MESULIAHI
Ornag nitepatypn

0.M. HoceHko, 1. Mex. H., npodecop kadespu akywepcrsa Ta rikexonorii OHMenY, m. Oneca
0.B. HoBikoBa, k. Mea. H., Nikap akyLep-TiHeKosor, MeaWuHIiA AVpeKTop KAiHiki penpoayKuii Ta reretuki Evaclinic IVF, m. MiHcbk

Y CTaTTi NogaHuii OFNIAA NiTepaTypHYX AaHYX W0 PoAi iHO3UTONY Ta HOr0 NOXIAHUX B OPraHi3Mi NIt0AVHY, pe3ynbTaTh BIUKOPUCTaHHA Mio-iHo3uTony (MI) npy riHeKonoriyHix 3axBopoBaHHAX,
NliKyBaHHI XIHOYOTO Ta Y0N0BIHOr0 be3nniaag, y ToMy YACAi B LAKNAX AONOMIKHIX PeNPOAYKTUBHIAX TeXHONOTiH, B NPOGINAKTUL reCTaLiiiHuX i nepuHaTanbHuX ycknaaHeHs. [1okasako, Lo
He3/1aTHICTb a/1ekBaTHO CUHTe3yBaTI ab0 MeTab0Ai3yBaTH HO3UTON MOXE CPUATI NOPYLLEHHAM NepeAayi BHYTPILUHbOKAITUHHINX CUTHANIB, NOPYLLEHHIO AKTUBHOCTI CUTHANbHIX KaCKaLliB
IHCYNiHY, PO3BUTKY PE3NCTEHTHOCTI 10 IHCYITiHY Ta rinepiHCyNiHeMiT, o BUKNMKAE aHOMaNbHMIT CTepaiforeHe3 y roHaax i MeTaboniuHi nopyLIeHH.

BucgitneHa KoHLenLia «napagokcy D-Xipo-iHo3uTony», BIANOBIAHO A0 AKOT ANA XIHOK i3 CUHZPOMOM NONIKICTO3HMX AEYHIKIB XapaKTepHa nocunexa enivepu3adia Ml 8 D-xipo-iHo3uton,
BYCHaXeHHA 3anacis MI i, AK HaCNi0K, HU3bka AKICTb 0oLMTiB. l0BEAEHO, (L0 NPU3HAUEHHA BariTHUM 6i0N0riYHO aKTUBHUX 406aBOK 3 MI Ta GonieBoI0 KUCAOTOK 3HUPKYE IMOBIPHICTb 3arpo3y
NepepyBaHHA BariTHOCTI, Npeexknamncii, niaLeHTapHoi AnChyHKL, recTauiiiHoro LykpoBoro Aiabery, AiabeTuHoi GeTonarii, Ba po3BMTKY, @ TAKOX OKCUAATUBHIIA CTPEC Y Mnoza.
HakonyeHwii J0CBIA 3aCTOCYBAHHA Mi0-IHO3UTONY B aHAPONON: Bi BiAirpae BUPILLANbHY Pofb B OCMOPerynauii Ci'AHOT piluHK i, AK HaCMOK, Y 30inbLUIEHH NPOrPECUBHOT PYXAMBOCT |
WBIAKOCTI CMiepmaTo30iAiB, NiZiBYLLIEHH MITOXOH/PIaNbHOrO NoTeHLiany cnepMaro30iis, MoKpaLLlye nibifo Ta noTeHLito, CNPUAE NiABILLEHHIO PIBHSA eHAOTEHHOTO TECTOCTEPOHY, HOPMani3ye
FOPMOHaMbHMiA (OH YONOBIKIB.

[HO3UTONM € CUHePriCTaMIn (ONATIB Ta iHLLWX BiTaMikiB rpynu Bi 3HauyLLe noTeHLioTb iXHilt BNAMB Ha OPraHi3M MI0AMHIA, LLO € NiATPYHTAM NepeBark BUKOPUCTAHHA B KNIHIL XiHO40i Ta
YonoBiuoi penpoayKLi kom6iHoBaHwX bionoriunux 406aBoK, Takix Ak Miodonik® 1a Miodonik® MEN. [apmoniliHe BIKOPUCTaHHA BCIX MOXUBYX Pe3epPBIB MIKPOHYTPIEHTHOT MIATPUMKM
MPeKOHLIENLIVIHOTO Ta recTaLliiiHoro nepioay i3 3acTocyBanHAM bionoriuHo akTuBHIX 400aBok MI B KOMOIHaLLT 3 donieBoto KCTOTON Ta BiTamiHOM B, € nepcrexTiBHM NPOdInaKTUIHUM |
NIKyBaNbHIM METOZOM Y MATPUML GYHKLIOHYBAHHA PENPOAYKTUBHOI CUCTEMM, PO3BUTKY eMOPIOHa, HeliponpoTeKLil MO3Ky NNoza, 3abe3neyerHi akTUBHOCTI CUTHNbHIX KaCKafliB IHCYNIHY.

KntouoBi cnoBa: penpoayKTvBHa C1CTeMa, iHO3UTONM, Mi0-IHO3MTON, CUHZPOM MOIKICTO3HINX AEYHNKIB, NapagoKe D-Xipo-iHO3UTONY, XiH0Ya | 40N0BIYa PenpozyKLia, MpeKoHuenLiiiHa
MIArOTOBKA, recTaLliiHi yCKNaaHeHHA.
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The article presents literature data on the role of inositol and its derivatives in human body, results of the myo-inositol (MI) use in gynecological diseases, treatment of female and male infertility,
including in cycles of assisted reproductive technologies, in the prevention of gestational and perinatal complications. It has been shown that the inability to adequately synthesize or metabolize
inositol can contribute to disturbances in the transmission of intracellular signals, disturbances in the activity of insulin signaling cascades, development of insulin resistance and hyperinsulinemia,
which cause abnormal steroidogenesis in the gonads and metabolic disorders.

The concept of “D-chiro-inositol paradox”is highlighted, according to which women with polycystic ovary syndrome are characterized by increased epimerization of Ml to D-chiro-inositol,
depletion of Ml reserves and low oocyte quality. Prescribing biologically active supplements with MI and folic acid for pregnant women reduces the likelihood of threatened abortion, preeclampsia,
placental dysfunction, gestational diabetes mellitus, diabetic fetopathy, malformations, oxidative stress in the fetus.

Experience has also been accumulated about myo-inositol use in andrology: it plays a decisive role in osmoregulation of seminal fluid and, as a consequence, increasing the progressive sperm
motility and speed, increasing the mitochondrial sperm potential, improves libido and potency, helps to increase the endogenous testosterone, and normalizes the men’s hormonal balance.
Inositol is a synergist of folates and other B vitamins and significantly potentiates their effect on the human body; it is the basis for the advantages of using combined biological supplements

such as Miofolic® and Miofolic® MEN in the clinic for female and male reproduction. Harmonious use of all possible reserves of micronutrient support for the preconception and gestational period
with the use of biologically active supplements of Ml in combination with folic acid and vitamin B, is a promising preventive and therapeutic agent in supporting of reproductive system, embryo
development, neuroprotection of the fetal brain, ensuring the activity of signaling cascades insulin.
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B cratbe npezcTaBneHbl AUTEPATYpHbIe JaHHbIE O PO UHO3UTONA U €70 NPOYU3BOAHDIX B OPraHH3Me YeNoBeKa, pesyNbraTbl UCNoNb30BaHHA Mo-iHo3uTona (M) npu rHeKonoruyeckmx
3300N1€BaHNAX, B SIEYEHNM XEHCKOTO 11 MyXCKOrO Oecniofu, B TOM YNCTIE B LMKAAX BCMOMOTaTeNbHbIX PENPOAYKTUBHBIX TEXHOMOTMiA, B NPOGUNAKTUKE reCTaLlMOHHbIX U NepUHaTanbHbIX
0CNOXHeHMiA. [10Ka3aH0, UTO HECTIOCOBHOCTb AEKBATHO CUHTE3MPOBATb WM METADONIM3MPOBATb UHO3UTON MOXET CIoCOBCTBOBATH HApYLLIEHUAM NEPeAaUl BHYTPUKNETOUHbIX CUTHANOB,
(6010 AKTVIBHOCTI CUTHaTbHbIX KACK0B MHCYNHA, PA3BUTIII0 UHCYNUHOPE3UCTEHTHOCTI U TMIEPUHCYMHEMIM, BbI3bIBAIOLLIX aHOMaTbHbII CTEPOUZOTEHe3 B FoHazaX U MeTabonnyeckue
HapyLeHuA.

OcBeLLieHa KOHLENLMA <Napafokca D-Xipo-MHo3uTona», COMACHO KOTOPOIA ANA XKEHLLMH C CHHAPOMOM MOAMKMCTO3HbIX AUUHIKOB XapaKTepHa ycunerHad smumepy3auya MY 8 D-xupo-
MHO3UTON, UCTOLLieHVe 3anacoB MU 1, Kak CnencTBIe, HU3KO KauecTBo 00LwToB. Ha3HaueHve bepemeHHbiv 61oNtorineckin akTUBHbIX 406aBok ¢ MU 1 donneBoil Kcnotol cinkaet
BEPOATHOCTb Yrpo3bl MPepbIBaHIA OepeMeHHOCTH, NPe3KNaMICHL, NaLeHTapHO AUCOYHKLIMM, TeCTALMOHHONO CaxapHOro AMabeTa, AuabeTiueckoit deTonaTuu, NopokoB pa3BUTHA, a Takxke
yMeHbLUIAeT OKCUZATUBHbII CTPECC y noga.

Hakonnet onbIT npyMeHeHa MI0-UHO3UTONA B AHAPONIOTYIM: OH UTPAET PELLAIOLLYIO POsTb B OCMOPETyAALIAI CBMEHHOT XILKOCTH U, Kak CleACTBYE, B YBENMUEHUM NPOrPecCUBHON
NOZBIPKHOCTI M CKOPOCTY CMIEPMaTO301/308, MOBbILLIEHMI MUTOXOHZPUANIBHOTO MOTEHLMana CepMaTo301A08, YAyYLLAET MOUAO 1 NOTEHLIMIO, CTOCOBCTBYET MOBBILLIEHINIO YPOBHS 3HAOTEHHOTO
TECTOCTEPOH, HOPMaU3yeT FOPMOHAbHbIA GOH MyUMH.

WHo3uToNbI ABNAIOTCA CUHEPTUCTaMY (ONATOB M APYTUX BUTAMUHOB PYNbI B 11 3HAUMMO NOTEHUVPYIOT VX BAMAHYE Ha OPraH3M YesioBexa, CTaHOBACH OCHOBOIA NpevMyLLecTBa
UCTIONb30BAHYA B KIMHUKE KEHCKOIA 1 MY CKOii PenposyKLy KOMBUHIPOBAHHIX B110n0rHecKIX 400aBOK, Takwx kak Miodonuk® i Muodonuk® MEN. [apMoHuuHOe 1cnonb30oBaHie Bcex
BO3MOXKHBIX PE3€PBOB MUKPOHYTPYUEHTHOI NOAZEPKKI MPEKOHLENLMOHHONO U TeCTALMOHHONO Nepiozia C MpUMEHeHYEM 61oornyecki akTyBHbIX A06aBok MU B coueTanuy ¢ donvesoii
KACTIOTOVA 1 BUTAMYHOM B, ABNAETCA NEPCNEKTYBHbIM NPOUNAKTUYECKIM U NIEYEOHbIM METOZOM B NOAAEPXKE YHKLMOHMPOBAHUA PENPOAYKTUBHOIA CCTEMDI, Pa3BUTUA SMOPUOHa,
He/iponpoTeKUyM Mo3ra n0Aa, 0becrieyeH A aKTUBHOCTY CUTHANbHBIX KACKaZloB MHCYAMHA.

KntoueBbie cnoga: PENPOAYKTBHAA CUCTEMA, UHO3UTON, MIO-IHO3NTOJ, CWUHAPOM NONNKICTO3HBIX ANYHUKOB, MaPaA0KC D-XI/IpO-VIHOSMTOJ'Ia, PKEHCKAA 1 MyXCKaf PenpoayKkLmA,
MPEKOHLENLNOHHAA MOArOTOBKA, reCTaliloHHbIE OCTI0XHEHUA.
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