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Yeascaemvie YyueHwvle, cneuuaucmsl u uccaedosamenu!

MBI pajibl IPECTABUTH BallleMy BHUMAHUIO BTOPOU BBIITYCK HAYYHOTO KypHasa «Per-
POZIyKTHUBHAs MeJIUIIVTHA U TeHETHKa». [JaHHOe U3/JaHUe SIBJISIETCS BAXKHBIM HAyYHBIM pe-
CYPCOM JIJIs YYEHBIX, IPAKTUKYIOIINX BpayeH, MEAUIITHCKUX PAOOTHHUKOB U UCCIIEZ0BATE-
JIel, 3aHUMAIOIUXCS BOIIPOCAMH PENPOAYKTUBHON MeIUIIHBI, TeHETHUKH, aHAPOJIOTHH,
SMOPHOJIOTHUHY U APYTUX CMEKHBIX JUCIUIUINH. Haia riaBHas 1eyib — pacrpocTpaHeHne
MHHOBAITMOHHBIX IOJIXO/IOB B HAYKE U MEJIUIINHE, COIEHCTBHE BHEIPEHUIO HAYIHBIX HIC-
CJIEIOBAaHUH B IPAKTUKY M COBMECTHBIN [TOMCK PEIIEHUH aKTyaIbHBIX TPOOJIEM COBPEMEH-
HOH MEIUITNHBI.

CoBpeMeHHbIE JOCTIKEHUS B 001aCTH MEAUIIUHBI U TEHETUKHU OTKPBIBAIOT HOBBIE ITEP-
CIEKTHUBBI B 00ECIIeYeHUH PENPOAYKTUBHOTO 3/I0POBBs, JIEUeHUU OecIioqus u npodu-
JIAKTHKE TeHEeTUYEeCKUX 3a00ieBaHnil. HayuHble HccieIoBaHUsl, TIEPEOBbIE TEXHOJIOTUH
Y MHHOBAIIMH B IPAKTHKE UTPAIOT KIIIOYEBYIO POJIb B 3TOM IIporiecce. [103ToMy HAII 3Kyp-
HaJI CTPeMUTCSA CTaTh 3G(MEKTUBHON m1aTOOPMOH I pacIpOCTPAaHEHUS aKTYaJIbHbBIX
HAyYHBIX pa3paboTOK B 00JIACTU PEMPOYKTUBHON MeIUIIMHBI U TeHETHKH, OOMeHa Hayd-
HBIM OITBITOM U ITPOJBHIKEHUS HOBBIX UJIEN CPEIH IIUPOKOH HAYYHOH OOIIECTBEHHOCTH.

B 5TOM BBIIIyCKe MBI TPEJICTABIISIEM PE3Y/IbTAThI IINPOKOMACIITAOHBIX HAYUHBIX HCCIIe-
JIOBAaHUH B 00JIACTAX PEIPOYKTUBHOTO 3/I0POBbsI, AaH/IPOJIOTHH, SMOPHUOJIOTHH U T€HETH-
KU. B cTaThsx, Mpe/icTaBIeHHBIX UCCIIE0BATEIISIMU, PACCMATPUBAIOTCS COBPEMEHHbBIE METOBI JUATHOCTUKH U JIe-
YeHHUs, 4 TAKXKe HOBBIE TEXHOJIOTUU B PEIPOAYKTUBHON MeAUIMHE. B YaCTHOCTH, BHUMAaHUE yIeJIeHO HAyIHBIM
IIO/IXOZIAM K JIEYEHUIO OECILIONNS, BRIABIEHUIO TeHETHYECKIX 3a00I€EBAHUH U COXPAHEHHIO PEITPOAYKTUBHOTO 3/10-
poBbsL. VccneoBanus, OIyOJIMKOBAaHHBIE B JKYPHAJIE, HE TOJIBKO aHAIM3UPYIOT TEOPETUIECKUE ACIIEKTHI, HO U Jie-
MOHCTPUPYIOT UX IPAKTUYECKOE TPUMEHEHNE B METUIITHCKOHN IPAKTHKE.

OcHOBHas 33/1aUa HAIIIero JKypHaJIa — JIOHECEHHNE HAYYHBIX HCCIIEIOBAHUH /10 ITUPOKOU ayIUTOPUU U CO3/IaHUE
IIPOYHOTO MOCTA MEK/Ty HAYKO! U IMPAKTUKOH. MBI TECHO COTPYIHIUYAEM C HAIITUMU aBTOPAMH M HAYUHBIMH I1aPT-
HepaMH, CTPEMSICh PA3BUBATh HOBBIE 3HAHUS U PACIIPOCTPAHATH IEPEJOBbIE TEXHOJIOTUU. Yepe3 Halll KYPHAJT MbI
MHGOPMUPYEM CITEIUAIICTOB O HOBEHIIINX JIOCTIKEHUSX B 001aCTH PENTPOLYKTHBHOU MEUITUHBI U TEHETHKH, KPYII-
HBIX HAYYHBIX UCCIIEZIOBAHUSAX U COBPEMEHHBIX ITOX0aX, CIIOCOOCTBYIONIUX YIIYUIIIEHUIO MEAUITTHCKOU IPAKTUKHY.

Hay4uHble nccae[oBaHUs 1 MHHOBAIIUU B 00JIACTH PEITPOAYKTHUBHON MEIUITMHBL, TPOBOAMMBIE B Pecrybike Y36e-
KHUCTaH, OKa3bIBAIOT 3HAYUTEIILHOE BJIMSHUE HE TOJIBKO HA PETMOHAIBHBIN YPOBEHD, HO 1 HA MUPOBOE MEHIIIHCKOE
coobiectBo. Hamm HayuHbIe pa3pabOTKHI OTKPBIBAIOT HOBBIE TOPHU30HTHI B JIEYEHUN OECIUIONUS, YITYUIIIEHUN 3/I0POBbSI
JieTeld, TpodUIaKTHKe TeHeTHIECKUX 3a00JIEBAHIH U APYTUX BAYKHBIX HAIIPABJIEHHUSIX MeAUIMHBL. JIocTiKeHUs B ce-
e MeTUIIUHBI ¥ TEHETUKH CO3/IAI0T HOBbIE BO3MOXKHOCTH KaK /ISl TPAKTUKYIOIINX BpaUeH, Tak U JIJIs FCCIIeI0BATEIIEH.
ATOT BBIITYCK HAIIETO KypHAJIa CITY?KUT IIPOJIOJIKEHHIO ITHX IPOIIECCOB U UX AaKTUBHOMY Pa3BUTHIO.

Hamy ny6inKanuy 0XBaThIBAIOT HE TOJIBKO TEOPETHUECKIE UCCIIEZIOBAHMS, HO U IIPEJIJIaraeMble TPAKTHIECKIE
PpelleHus1, KOTOpble MOXKHO BHEIPUTH B MEJUIIMHCKYIO TPAKTUKY. [[pMeHeH e 9TUX 3HAHUH Ha TPAKTUKE ITOMO-
JKeT TOBBICUTH YPOBEHD PENPOAYKTUBHOTO 37I0POBbsI, BHEJIDUTh COBPEMEHHBIE MEIUITUHCKIE TEXHOJIOTHH U pac-
IIPOCTPAHUTD IepeAOBhle HAYIHbIE Pa3pabOTKU B 00J1aCTH TeHeTUKU. Mbl IPU3BIBAEM HAYYHOE COODIIECTBO K aK-
THBHOMY COTPY/IHHYECTBY, 0OMEHY 3HAHUSIMHU U YIACTUIO B T7I06a7TbHOM MEIUITUHCKOM U HAYIHOM JHAJIOTE.

Elrie o71H BOXKHBII aCITEKT PA3BUTHS HAIIIETO YKyPHAJIA — MOBBIIIIEHHE eT0 MEXX/TyHapOJHOTO HayJHOro craTyca. Harma
IIeJIh — BKJIIOUEHNE )KypHAJIa B MEXKYHAPOAHbIE HAyYHbIE PEUTHHIH, UHTETPALIYS B BeyIIHe HAyJHbIe 6a3bl JAHHBIX 1
HaJIQ)KUBaHHUE TECHOTO B3AMMO/IEHCTBUA C TJI00TbHBIM HAYIHBIM COOOIIECTBOM. B CBSI3U ¢ STHM MBI ITPHUIVIANIAEM BCEX
CIIENMAJINCTOB MIPEJCTABUTh CBOM HayYHbIE paOOTHI U CTaThU. Hallla peakIus roToBa MpeIoCTaBUTh BaM HJIETBHYIO
1aTopMy He TOJIBKO JJIs IyOITUKAIIUN BaIlIX UCCIIEIOBAHU, HO U /ISl PACIIIMPEHUs BalllNX 3HAHUH U OIIbITA.

MpbI TakKe BBIpaXKaeM HCKPEHHIOI0 0JIaroZJapHOCTh HAIIIUM aBTOPAaM, PEIleH3eHTaM U PeJJaKI[MOHHON KOMaH/Ie
3a UX BKJIJ] B CO3/JaHUE KQK/IOTO BBIIIYCKA JKypHaIa. MBI IpUTJIAIIaeM Bac IPeJICTaBIATh CBOU CTATHH JJISI TTOCIIe-
JIYIOITIX HOMEPOB, aKTUBHO YYaCTBOBATH B HAYIHBIX IUCKYCCUSX U IEJIUTHCS CBOUM OIBITOM € TPO(eCCHOHATHLHBIM
COOOIIECTBOM.

[Ty6uKauy B HAIIEM JKypHAJIe HE TOJIBKO CIIOCOOCTBYIOT PA3BUTHIO HAYYHOTO COTPY/THUIECTBA, HO U UTPAIOT 3HA-
YUTEJILHYIO POJIb BO BHEIDEHUH COBPEMEHHBIX TEXHOJIOTHHA M MHHOBAIIOHHBIX MOJIXO/IOB B MEIUIIMHCKYIO ITPAKTHKY.

Kpowme Toro, B JKypHaJIe ITpe/iCTaBIeHbl MAaTePUAJIbl HAYUHBIX UCCIIeIOBAHUN, KOH(QEPEHIIUN U CEMUHAPOB, I0-
CBSAIIIEHHBIX BOIIPOCAM PENPOAYKTUBHON MEUIIMHBI U TeHETHKH. T MATEPUAIIBI TOMOTYT CHEI[UAJICTAM CJIETUTH
3a MOCJIEAHUMH HAYIHBIMH JIOCTIKEHUSMU, COBPEMEHHBIMU MOAXOAAMU U aKTYaJbHBIMU BOIIPOCAMU OTPACIIH.
HVccneoBaHus, MpeICTaBIEHHBIE B YKypHAJIe, OCHOBAHBI Ha IJIyOOKUX HAYIHBIX U3BICKAHUIX U UMEIOT BBICOKYIO
MPaKTUIECKYIO BHAYUMOCTb.

HayuHble my0IuKanuy BXKHBI He TOJIHKO JIJISI IOBBIIIEHUS TEOPETUYECKUX 3HAHUH, HO U JJIS1 KX TPAKTHIECKOTO
NpuMeHeHus. VIMEHHO I03TOMY MBI CTPEMUMCS IIOCTOSHHO IOBBIIIATH HAYIHBIH YPOBEHD *KYpHAJIa U JIeJaTh BCe
HayJYHbIE UCCII€Z0BAHUS IOCTYITHBIMH JIJISI IIIMPOKOH 00IIecTBEHHOCTH. MBI HCKpEeHHE 6J1ar0IapuM BCEX CITEIHAaIN-
CTOB ¥ IAPTHEPOB, BHOCAIIMX CBOH BKJIAJ| B CO3/IaHUE M PA3BUTHE HAIIETO U3JAHUS.

Mp&I pHUIJIaliiaeM Bce HaydHbIe COOOIIECTBA, HCCIeI0BaTeIed U MPAKTHKYIOIIUX Bpadyel K MyOJTUKAIU CBOUX
cTaTel B HaieM JKypHasie. HOBbIe uccieioBaHmMsI, HAyYHbIE OTKPBITHSA U ITePCIEKTUBHBIE PA3pabOTKU JK/IyT Bac!

C ysavicenuem, Tuamypoo Hpeawes —

TI'nasnwtil pedaxmop sxcypuana, Ipedcedamens Accouuayuu penpodyKmuseHol MeduuuHvl Y3bexucmana,
TI'enepanvhvliii dupexkmop HMHecmumyma penpolykmueHoil MeOuuuHbl U 2eHEMuKL,
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MuToxoHapuanoHaa QUCPYHKLHUA

B NaToreHese ¥eHcKoro 6ecnnomua:
COBpeMEeHHbIe KOHLenuu1 1 HHHOBALLUOHHbBIE
TepaneBTHYECHHE nopxonbl (0030p NUTEpaTYpPbI)

llyxkypos @.U., Uprawes J1.C., Axynpaxosa @.I.
TalKeHTCKan MeMUMHCKAA aKafeMus, MHCTUTYT penpoayKTUBHON MEMLMHBI U TBHETUKU
TawxenT, YabexucTaH

AHHOTauuA

Llenb: IIposecTy aHamu3 pojyd MUTOXOHAPHAIBHON qUuchYHKIMY B IIaTOT€HE3e
JKEHCKOTO OECIIOHS, U3YYUTh COBPEMEHHBIE IMOXO0/IbI K IMaTHOCTUKE U TEPATTHHU
JIAaHHOH MaTOJIOTHH, a TAaKKe OIPEIETUTD IIEPCIIEKTHBHBIE HHHOBAI[HOHHBIE METO-
JIbl KOPPEKITUY MUTOXOHAPUAIBHOU MUCHYHKITUN JJIsI YIYUIIIeHUsT PEPOIYKTHB-
HBIX UCXOJIOB.

Matepuansl U MeTOfbI. BoirosiHeH 0630p HAyUHBIX IyOJIUKALIHMA, TIPE/ICTABIIEH-
HBIX B JIEKTPOHHBIX Oaszax maHubx PubMed, Google Scholar u eLibrary, omy6sim-
KOBaHHBIX /10 THBaps 2025 rozia. OT60p UCTOYHUKOB ITPOBO/IUIICS B COOTBETCTBUH
¢ mpuniunmamu PRISMA. U3 178 HalineHubix mybaukanuii (64 us PubMed, 25 u3
Google Scholar u 41 u3 eLibrary) GbUTH UCKTIOYEHBI AyOIMKATHI ¥ CTaThU 63 MOJI-
HOTO TeKcTa. B oKkOHUYaTeIbHBIN 0030p BKJIOUEHBI 48 HanboJiee pejieBaHTHBIX pa-
60T, pacCMaTPUBAIOIIUX B3aUMOCBSI3b MUTOXOH/IPUATbHON JUCHYHKINH U JKEHC-
KOTO OecIioiusi, a TAaK:Ke COBPEMEHHBIE TEPATIEBTUYECKUE CTPATETHNU.

Pe3synbTaTtbl. AHaIu3 JaHHBIX IOKA3aJI, YTO MUTOXOHAPUAIbHAS IUCHYHKIIUA
WUTPaeT KJII0UYEBYIO POJIb B CHIJKEHUH Ka4YeCTBa OOIUTOB, HAPYIIIEHUH OBYJISIIIUU U
CHUKeHUH (QepTUIbHOCTH. JJ0Ka3aHo, YTO MyTaluu MUTOXOHApHanbHOU JTHK
(mtDNA), sHepreTuueckuit epUIUT U OKCUAATUBHBIN CTPECC OKa3hIBAIOT Hera-
THUBHOE BJIUSHUE Ha CTAOUILHOCTh TEHOMA OOITUTOB U X CIIOCOOHOCTH K OILJIOZOT-
BOPEHHI0. BKJTIOUeHE B TEPAITHIO aHTHUOKCUAHTOB (KO9H3UM 10, MEJIaTOHUH, pec-
BEpaTpoJI), MUTOXOHAPHUAIbHOU 3amelnatotei Tepanuu (MRT) u siiepHOTO TTepe-
HOCa JIEMOHCTPUPYET MEPCIEKTUBHOCTh B BOCCTAHOBJIEHUU MUTOXOHAPHATHHBIX
(GYHKIHUT U yIydIIeHUH PENPOAYKTUBHBIX UCXOZOB Y *KEHIIUH ¢ OeCILIOIUeM.

3arnioyeHue. [pecraBieH bl 0630D OAUEPKUBAET, YTO MUTOXOHPUATIBHAS
JUCHYHKITUSA SABJISETCS BaKHBIM ITATOTEHETUUECKUM (haKTOPOM 3KEHCKOTO OeCIio-
nusi. CoBpeMeHHbIe HHHOBAIIHOHHBIE TI0/IX0/1bI, HAIIPaBJIEHHbIE Ha KOPPEKITUIO MU-
TOXOHIPUAJIBHBIX HAPYIIIEHUH, OTKPHIBAIOT HOBBIE IIEPCIIEKTUBHI B JIeUeHUH Oec-
IUTOZUS ¥ OBBINIEHUH 3 (HEKTUBHOCTH BCIIOMOTATEIFHBIX PETPOAYKTHBHBIX TEX-
Hostoru#i. OJTHAKO /TS TIOJTHOIIEHHOTO BHEJIDEHUS TAHHBIX METO/IOB B KJIMHUYEC-
KYIO IPAKTUKY HEOOXOMMbI JaJIbHEHNIITHE HCCIIeI0BAHMs, HATIpABJIEHHbIE Ha OIE€H-
Ky UX 6€30I1aCHOCTH U JOJITOCPOIHON 3D (PEKTHBHOCTH.

KnioueBbie cnoBa: »xenckoe Geciionue; MUTOXOH/IpUAIbHAS JUCHYHKITHS; OK-
CUJITATUBHBINA CTPECC; BCIIOMOTATEIbHbIE PENPOYKTHBHBIE TEXHOJIOTUH; MUTOXOH-
JipUaibHas TEPATIHSL.



Ayollar bepushtligi patogenezida mitoxondrial
disfunksiya: zamonaviy konsepsiyalar

va innovatsion terapevtik yondashuvlar
(adabiyotlar sharhi)

Shukurov F. I, Irgashev D.S., Axundjanova F.G.
Toshkent tibbiyot akademiyasi, Reproduktiv tibbiyot va genetika instituti,
Toshkent, 0°zbekiston

Annotatsiya

Magsad: Ayollar bepushtligi patogenezida mitoxondrial disfunksiyaning o‘rnini
tahlil qilish, ushbu kasallikni tashxislash va davolash bo‘yicha zamonaviy yondashuv-
larni o‘rganish, shuningdek, reproduktiv natijalarni yaxshilash uchun mitoxondri-
al disfunksiyani korreksiya qilishning istigbolli innovatsion usullarini aniqlash.

Material va usullar: 2025-yil yanvar oyiga qadar PubMed, Google Scholar va
eLibrary elektron ma’lumotlar bazalarida chop etilgan ilmiy maqolalar tahlil gilin-
di. Manbalar PRISMA tamoyillariga muvofiq tanlab olindi. 178 ta topilgan maqola-
lardan (PubMed — 64, Google Scholar — 25, eLibrary — 41) dublikatsiyalar va to‘liq
matnga ega bolmagan maqolalar chigarib tashlandi. Yakuniy tahlilga 48 ta eng
muhim va dolzarb ishlar kiritildi, ular mitoxondrial disfunksiya va ayollar bepusht-
ligi o'rtasidagi bogliqlik hamda zamonaviy terapevtik yondashuvlarni yoritadi.

Natijalar: Tadqiqotlar natijalari shuni ko‘rsatadiki, mitoxondrial disfunksiya tu-
xum hujayra sifatining pasayishi, ovulyatsiya buzilishlari va fertilitetning kama-
yishiga olib keladi. Mitoxondrial DNK (mtDNA) mutatsiyalari, energetik kamchilik
va oksidativ stress tuxum hujayra genomining barqarorligi va uning uruglanish
qobiliyatiga salbiy ta’sir ko‘rsatishi aniglangan. Antioksidant terapiya (koenzim Q10,
melatonin, resveratrol), mitoxondrial almashtirish terapiyasi (MRT) va yadroviy
transfer usullarining qo‘llanilishi mitoxondriya faoliyatini tiklash va ayollar bepusht-
ligi bilan bogliq reproduktiv muammolarni hal gilishda istigbolli yechimlar sifati-
da tavsiya etiladi.

Xulesa: Ushbu adabiyotlar sharhi shuni ko‘rsatadiki, mitoxondrial disfunksiya
ayollar bepushtligining muhim patogenetik omillaridan biri hisoblanadi. Mitoxon-
drial disfunksiyani korreksiya qilishga yo‘naltirilgan zamonaviy innovatsion usul-
lar bepushtlikni davolash va yordamchi reproduktiv texnologiyalarning samarador-
ligini oshirishda katta imkoniyatlar yaratadi. Biroq ushbu usullarni klinik amali-
yotga joriy etishdan oldin ularning xavfsizligi va uzoq muddatli samaradorligini
baholash bo‘yicha qo‘shimcha tadqiqotlar talab etiladi.

Kalit so‘zlar: ayollar bepushtligi; mitoxondrial disfunksiya; oksidativ stress; yor-
damchi reproduktiv texnologiyalar; mitoxondrial terapiya.
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Mitochondrial dysfunction in the pathogenesis

of female infertility: modern concepts
and innovative therapeutic approaches
(literature review)

Shukurov F.I, Irgashev D.S., Akhundzhanova F.G.
Tashkent Medical Academy, Institute of Reproductive Medicine and Genetics,
Tashkent, Uzbekistan

Annotation

Objective: To analyze the role of mitochondrial dysfunction in the pathogenesis
of female infertility, examine modern approaches to diagnosis and treatment, and
identify promising innovative strategies for correcting mitochondrial dysfunction
to improve reproductive outcomes.

Materials and Methods: A review of scientific publications indexed in the elec-
tronic databases PubMed, Google Scholar, and eLibrary was conducted, covering
articles published until January 2025. Source selection was performed in accor-
dance with PRISMA guidelines. Out of 178 initially identified articles (64 from
PubMed, 25 from Google Scholar, and 41 from eLibrary), duplicates and publica-
tions without full-text access were excluded. The final review included 48 most rel-
evant studies addressing the relationship between mitochondrial dysfunction and
female infertility, as well as modern therapeutic approaches.

Results: Data analysis demonstrated that mitochondrial dysfunction plays a key
role in reducing oocyte quality, disrupting ovulation, and decreasing fertility. It has
been established that mitochondrial DNA (mtDNA) mutations, energy deficiency,
and oxidative stress negatively affect oocyte genomic stability and fertilization po-
tential. The inclusion of antioxidant therapy (coenzyme Q10, melatonin, resvera-
trol), mitochondrial replacement therapy (MRT), and nuclear transfer has shown
promising results in restoring mitochondrial function and improving reproductive
outcomes in women with infertility.

Conclusion: This review highlights that mitochondrial dysfunction is a signifi-
cant pathogenetic factor in female infertility. Modern innovative approaches aimed
at correcting mitochondrial dysfunction offer new perspectives for infertility treat-
ment and enhancing the effectiveness of assisted reproductive technologies. How-
ever, further research is needed to assess the safety and long-term efficacy of these

methods before they can be fully integrated into clinical practice.
Keywords: female infertility; mitochondrial dysfunction; oxidative stress; assisted
reproductive technologies; mitochondrial therapy.

INTRODUCTION

Female infertility is currently one of the most pressing
medical and biological issues worldwide, with an incidence
rate of 10-15% [29]. Reproductive health disorders,
particularly a decline in oocyte quality and ovarian
dysfunction, are often associated with mitochondrial
dysfunction [32]. Mitochondria serve as the primary source
of energy within cells, and their proper function is essential
for maintaining the physiological activity of oocytes [3].
Consequently, mitochondrial dysfunction is now considered
one of the key pathogenetic mechanisms of infertility.

According to the World Health Organization, every tenth
woman of reproductive age faces infertility [31]. The primary
causes of this condition include endocrine disorders, genetic
factors, environmental influences, and metabolic diseases [5].
Furthermore, contemporary research confirms the impact of
mitochondrial dysfunction on oocyte quality, demonstrating
its critical role in ovulation and fertilization potential [28].

Mitochondria are the principal organelles responsible for
energy metabolism in oocytes, and their optimal function

ensures normal oocyte development and genetic stability [7].
Studies have shown that mitochondrial DNA (mtDNA)
mutations and the heightened sensitivity of mitochondria to
oxidative stress contribute to the decline in oocyte quality
[8]. Thus, mitochondrial dysfunction not only leads to energy
deficiencies in oocytes but also negatively affects their genetic
stability [9].

The objective of this literature review is to examine the
role of mitochondrial dysfunction in female infertility,
analyze its significance in the pathogenesis of the condition,
and explore innovative therapeutic approaches aimed at
correcting this issue. The review focuses on modern
molecular-biological research and clinical applications,
assessing the impact of mitochondria on oocyte function and
reproductive health [10].

Mitochondria and Their Role

in Oocyte Function and Infertility

Mitochondria serve as the primary energy source for
normal oocyte development and function. Research indicates
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that mitochondrial dysfunction in oocytes has a detrimental
impact on their quality and fertilization potential [15].
Mitochondria play a crucial role in the metabolic activity of
oocytes. ATP, produced by mitochondria, is essential for
ovulation, oocyte maturation, and the fertilization process
with spermatozoa [16].

Mitochondrial DNA (mtDNA) mutations can disrupt
normal oocyte function, leading to abnormal embryonic
development. These mutations can be detected through
specialized mitochondrial diagnostic techniques [17].
Oxidative stress significantly affects mitochondrial function,
reducing ATP production in oocytes. As a result, oocytes
suffer from energy deficiency, which negatively impacts their
viability and reproductive potential [18].

Age-related mitochondrial changes contribute to a decline
in oocyte quality. With aging, mtDNA mutations accumulate,
and resistance to oxidative stress decreases, impairing
mitochondrial function in oocytes [19]. Given these findings,
improving mitochondrial function is a critical aspect of
restoring reproductive health and treating infertility. The
following section will explore innovative therapeutic
approaches aimed at enhancing mitochondrial activity,
including mitochondrial restoration techniques, antioxidant
therapy, and mitochondrial donation strategies.

Key Functions of Mitochondria in Oocytes

Mitochondria are vital organelles responsible for energy
production and maintaining metabolic homeostasis in cells.
Their primary functions include:

1. Energy supply (ATP production) - Oxidative
phosphorylation in mitochondria generates the energy
required for oocyte function and maturation.

2. Regulation of oxidative stress — Mitochondria
modulate the levels of reactive oxygen species (ROS),
ensuring cellular antioxidant defense mechanisms.

3. Control of apoptosis (programmed cell death) —
Mitochondria regulate the elimination of improperly
developed or damaged oocytes.

4. Storage and transmission of genetic information —
mtDNA is maternally inherited and plays a crucial role in
determining oocyte quality and reproductive success [20].

Understanding the role of mitochondrial function in
oocyte development and fertilization is essential for
advancing infertility treatments. The next section will provide
an in-depth analysis of therapeutic strategies designed to
restore mitochondrial activity and improve reproductive
outcomes.

Mitochondrial Dysfunction and Its

Impact on Oocyte Quality and Fertility

Studies indicate that impaired mitochondrial function in
oocytes can lead to an inability to meet their energy demands,
ultimately resulting in infertility [21].

Oxidative Stress and Its Effects on Oocyte Quality

Oxidative stress is a process in which an excessive
accumulation of reactive oxygen species (ROS) damages cells
and mitochondria. This phenomenon can significantly reduce
oocyte quality and disrupt fertilization potential [22].

e  Oxidative stress damages mitochondrial membranes
in oocytes, slowing ATP production.

e DNA damage and mitochondrial dysfunction are
exacerbated by oxidative stress, accelerating oocyte
apoptosis.

e Dysfunction of the antioxidant defense system

weakens the protection against oxidative stress, leading to
impaired oocyte function.

To mitigate oxidative stress, antioxidant therapy is
utilized, including compounds such as vitamin C, vitamin E,
coenzyme Q10, and resveratrol [23].

Mitochondrial DNA (mtDNA) and Its Susceptibility

to Oxidative Damage

Unlike nuclear DNA, mitochondrial DNA lacks a robust
protective mechanism and is more vulnerable to oxidative
stress [24].

e mtDNA mutations impair energy production in
oocytes.

e Age-related changes in mtDNA contribute to a decline
in ovarian reserve and oocyte quality.

e Clonal mtDNA mutations weaken mitochondrial
function in oocytes, leading to abnormal embryonic
development [25].

Among emerging therapeutic strategies, mitochondrial
transfer technology and mitochondrial donation are being
explored as effective methods to combat infertility [26].

Mitochondrial Bioenergetics and Its Role

in Oocyte Development

One of the primary functions of mitochondria is to
generate ATP, which is essential for oocyte maturation and
development. Energy deficiency is a major consequence of
mitochondrial dysfunction, disrupting normal oocyte growth
[27]. Reduced energy resources slow metabolic processes in
oocytes, negatively impacting embryonic development [28].

e  Mitochondrial bioenergetic dysfunction lowers oocyte
fertilization potential, reducing the success rate of in vitro
fertilization (IVF).

e Nutraceutical and pharmacological therapies aimed
at enhancing mitochondrial activity show promise in
improving oocyte quality and reproductive outcomes [29].

By restoring mitochondrial function through innovative
therapeutic approaches, infertility treatments can be
significantly improved, offering new prospects for
reproductive medicine.

Female infertility is currently one of the most pressing
medical and biological issues worldwide, with an incidence
rate of 10—-15% [29]. Reproductive health disorders,
particularly a decline in oocyte quality and ovarian
dysfunction, are often associated with mitochondrial
dysfunction [32]. Mitochondria serve as the primary source
of energy within cells, and their proper function is essential
for maintaining the physiological activity of oocytes [3].
Consequently, mitochondrial dysfunction is now considered
one of the key pathogenetic mechanisms of infertility.

According to the World Health Organization, every tenth
woman of reproductive age faces infertility [31]. The primary
causes of this condition include endocrine disorders, genetic
factors, environmental influences, and metabolic diseases [5].
Furthermore, contemporary research confirms the impact
of mitochondrial dysfunction on oocyte quality,
demonstrating its critical role in ovulation and fertilization
potential [28].

Mitochondria are the principal organelles responsible for
energy metabolism in oocytes, and their optimal function
ensures normal oocyte development and genetic stability [7].
Studies have shown that mitochondrial DNA (mtDNA)
mutations and the heightened sensitivity of mitochondria to
oxidative stress contribute to the decline in oocyte quality
[8]. Thus, mitochondrial dysfunction not only leads to energy
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deficiencies in oocytes but also negatively affects their genetic
stability [9].

The objective of this literature review is to examine the
role of mitochondrial dysfunction in female infertility,
analyze its significance in the pathogenesis of the condition,
and explore innovative therapeutic approaches aimed at
correcting this issue. The review focuses on modern
molecular-biological research and clinical applications,
assessing the impact of mitochondria on oocyte function and
reproductive health [10].

Mitochondria and Their Role in Oocyte

Function and Infertility

Mitochondria serve as the primary energy source for
normal oocyte development and function. Research indicates
that mitochondrial dysfunction in oocytes has a detrimental
impact on their quality and fertilization potential [15].

e Mitochondria play a crucial role in the metabolic
activity of oocytes. ATP, produced by mitochondria, is
essential for ovulation, oocyte maturation, and the
fertilization process with spermatozoa [16].

e  Mitochondrial DNA (mtDNA) mutations can disrupt
normal oocyte function, leading to abnormal embryonic
development. These mutations can be detected through
specialized mitochondrial diagnostic techniques [17].

e Ocxidative stress significantly affects mitochondrial
function, reducing ATP production in oocytes. As a result,
oocytes suffer from energy deficiency, which negatively
impacts their viability and reproductive potential [18].

e Age-related mitochondrial changes contribute to a
decline in oocyte quality. With aging, mtDNA mutations
accumulate, and resistance to oxidative stress decreases,
impairing mitochondrial function in oocytes [19].

Given these findings, improving mitochondrial function is
a critical aspect of restoring reproductive health and treating
infertility. The following section will explore innovative
therapeutic approaches aimed at enhancing mitochondrial
activity, including mitochondrial restoration techniques,
antioxidant therapy, and mitochondrial donation strategies.

Key Functions of Mitochondria in Oocytes

Mitochondria are vital organelles responsible for energy
production and maintaining metabolic homeostasis in cells.
Their primary functions include:

1. Energy supply (ATP production) — Oxidative
phosphorylation in mitochondria generates the energy
required for oocyte function and maturation.

2. Regulation of oxidative stress — Mitochondria
modulate the levels of reactive oxygen species (ROS),
ensuring cellular antioxidant defense mechanisms.

3. Control of apoptosis (programmed cell death) —
Mitochondria regulate the elimination of improperly
developed or damaged oocytes.

4. Storage and transmission of genetic information —
mtDNA is maternally inherited and plays a crucial role in
determining oocyte quality and reproductive success [20].

Understanding the role of mitochondrial function in oocyte
development and fertilization is essential for advancing
infertility treatments. The next section will provide an in-depth
analysis of therapeutic strategies designed to restore
mitochondrial activity and improve reproductive outcomes.

Modern Diagnostic Approaches for Mitochondrial

Dysfunction in Female Infertility

Currently, extensive research is being conducted on

innovative therapeutic strategies aimed at restoring
mitochondrial function to correct female infertility. The
following section provides a detailed overview of these
therapeutic approaches.

Diagnostic Methods for Mitochondrial

Dysfunction in Infertility

Several advanced diagnostic techniques have been
developed to assess mitochondrial dysfunction and
infertility-related conditions. These methods help evaluate
the energy status, metabolism, and genetic structure of
oocytes and other reproductive cells.

Biochemical Analyses

Biochemical tests serve as the primary diagnostic method
for evaluating mitochondrial energy production capacity and
identifying metabolic abnormalities.

e ATP Level Measurement — Assessing the amount of
adenosine triphosphate (ATP) produced by mitochondria is
crucial for determining oocyte quality.

e Reactive Oxygen Species (ROS) Quantification — This
test measures oxidative stress levels, as excessive ROS is a
key indicator of mitochondrial dysfunction.

e Lactate and Pyruvate Analysis — This method is
essential for evaluating the balance between aerobic and
anaerobic metabolism [30].

Molecular-Genetic Analysis

Molecular-genetic techniques are used to identify
mitochondrial DNA (mtDNA) mutations, deletions, and
replication disorders:

e  Polymerase Chain Reaction (PCR) and Sequencing —
Detects mitochondrial DNA mutations and assesses their
impact on oocyte quality.

e mtDNA Copy Number Analysis — Research indicates
that a decrease in mtDNA copy number negatively affects
oocyte fertilization potential [31].

Mitochondrial Functional Assessment in Oocytes

Several advanced techniques have been developed to
evaluate mitochondrial activity in oocytes:

e Membrane Potential and Mitochondrial Function
Assessment

o JC-1 or TMRE Dyes — Fluorescent dyes used to
measure mitochondrial membrane potential, allowing
differentiation between healthy and damaged mitochondria.

o Respiratory Activity Analysis — Evaluates oxygen
consumption rate and mitochondrial electron transport chain
function.

e  Structural and Functional Mitochondrial Analysis

o  Electron Microscopy (EM) — Examines the structure
and internal composition of mitochondria, including the
shape and density of mitochondrial cristae.

o  Western Blot and Immunoblot Analysis — Identifies
mitochondrial biomarkers and their metabolic activity [32].

Innovative Technologies for Diagnosing Infertility

and Mitochondrial Dysfunction

e Metabolomics and Oocyte Metabolism Analysis

o Gas Chromatography-Mass Spectrometry (GC-MS)
and Nuclear Magnetic Resonance (NMR) Spectroscopy —
Identifies metabolic changes in oocytes and follicular fluid.

o Single-cell RNA Sequencing - Evaluates
mitochondrial activity and transcriptional changes in oocytes
[33].

e Fluorescent and Confocal Microscopy

o Live-cell Imaging — Enables real-time monitoring of
mitochondrial dynamics and movement in oocytes.
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e  Oxygenation Analysis

o SeaHorse Respirometry — Measures mitochondrial
oxygen consumption rate and bioenergetic activity.

These diagnostic methods are crucial for detecting
mitochondrial dysfunction at an early stage and developing
effective treatment strategies to improve female reproductive
health.

Female infertility is currently one of the most pressing
medical and biological issues worldwide, with an incidence
rate of 10—-15% [29]. Reproductive health disorders,
particularly a decline in oocyte quality and ovarian
dysfunction, are often associated with mitochondrial
dysfunction [32]. Mitochondria serve as the primary source
of energy within cells, and their proper function is essential
for maintaining the physiological activity of oocytes [3].
Consequently, mitochondrial dysfunction is now considered
one of the key pathogenetic mechanisms of infertility.

According to the World Health Organization, every tenth
woman of reproductive age faces infertility [31]. The primary
causes of this condition include endocrine disorders, genetic
factors, environmental influences, and metabolic diseases [5].
Furthermore, contemporary research confirms the impact of
mitochondrial dysfunction on oocyte quality, demonstrating its
critical role in ovulation and fertilization potential [28].

Mitochondria are the principal organelles responsible for
energy metabolism in oocytes, and their optimal function
ensures normal oocyte development and genetic stability [7].
Studies have shown that mitochondrial DNA (mtDNA)
mutations and the heightened sensitivity of mitochondria to
oxidative stress contribute to the decline in oocyte quality [8].
Thus, mitochondrial dysfunction not only leads to energy
deficiencies in oocytes but also negatively affects their genetic
stability [9].

The objective of this literature review is to examine the
role of mitochondrial dysfunction in female infertility,
analyze its significance in the pathogenesis of the condition,
and explore innovative therapeutic approaches aimed at
correcting this issue. The review focuses on modern
molecular-biological research and clinical applications,
assessing the impact of mitochondria on oocyte function and
reproductive health [10].

Mitochondria and Their Role in Oocyte Function

and Infertility

Mitochondria serve as the primary energy source for
normal oocyte development and function. Research indicates
that mitochondrial dysfunction in oocytes has a detrimental
impact on their quality and fertilization potential [15].

e  Mitochondria play a crucial role in the metabolic
activity of oocytes. ATP, produced by mitochondria, is
essential for ovulation, oocyte maturation, and the
fertilization process with spermatozoa [16].

e  Mitochondrial DNA (mtDNA) mutations can disrupt
normal oocyte function, leading to abnormal embryonic
development. These mutations can be detected through
specialized mitochondrial diagnostic techniques [17].

e Oxidative stress significantly affects mitochondrial
function, reducing ATP production in oocytes. As a result,
oocytes suffer from energy deficiency, which negatively
impacts their viability and reproductive potential [18].

e Age-related mitochondrial changes contribute to a
decline in oocyte quality. With aging, mtDNA mutations
accumulate, and resistance to oxidative stress decreases,
impairing mitochondrial function in oocytes [19].

Given these findings, improving mitochondrial function
is a critical aspect of restoring reproductive health and
treating infertility. The following section will explore
innovative therapeutic approaches aimed at enhancing
mitochondprial activity, including mitochondrial restoration
techniques, antioxidant therapy, and mitochondrial donation
strategies.

Key Functions of Mitochondria in Oocytes

Mitochondria are vital organelles responsible for energy
production and maintaining metabolic homeostasis in cells.
Their primary functions include:

1. Energy supply (ATP production) — Oxidative
phosphorylation in mitochondria generates the energy
required for oocyte function and maturation.

2. Regulation of oxidative stress — Mitochondria
modulate the levels of reactive oxygen species (ROS),
ensuring cellular antioxidant defense mechanisms.

3. Control of apoptosis (programmed cell death) —
Mitochondria regulate the elimination of improperly
developed or damaged oocytes.

4. Storage and transmission of genetic information —
mtDNA is maternally inherited and plays a crucial role in
determining oocyte quality and reproductive success [20].

Understanding the role of mitochondrial function in
oocyte development and fertilization is essential for
advancing infertility treatments. The next section will provide
an in-depth analysis of therapeutic strategies designed to
restore mitochondrial activity and improve reproductive
outcomes.

Modern Diagnostic Approaches for Mitochondrial

Dysfunction in Female Infertility

Currently, extensive research is being conducted on
innovative therapeutic strategies aimed at restoring
mitochondrial function to correct female infertility. The
following section provides a detailed overview of these
therapeutic approaches.

Diagnostic Methods for Mitochondrial

Dysfunction in Infertility

Several advanced diagnostic techniques have been
developed to assess mitochondrial dysfunction and
infertility-related conditions. These methods help evaluate
the energy status, metabolism, and genetic structure of
oocytes and other reproductive cells.

Biochemical Analyses

Biochemical tests serve as the primary diagnostic method
for evaluating mitochondrial energy production capacity and
identifying metabolic abnormalities.

e ATP Level Measurement — Assessing the amount of
adenosine triphosphate (ATP) produced by mitochondria is
crucial for determining oocyte quality.

e Reactive Oxygen Species (ROS) Quantification — This
test measures oxidative stress levels, as excessive ROS is a
key indicator of mitochondrial dysfunction.

e Lactate and Pyruvate Analysis — This method is
essential for evaluating the balance between aerobic and
anaerobic metabolism [30].

Molecular-Genetic Analysis

Molecular-genetic techniques are used to identify
mitochondrial DNA (mtDNA) mutations, deletions, and
replication disorders:

e  Polymerase Chain Reaction (PCR) and Sequencing —
Detects mitochondrial DNA mutations and assesses their
impact on oocyte quality.
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e mtDNA Copy Number Analysis — Research indicates
that a decrease in mtDNA copy number negatively affects
oocyte fertilization potential [31].

Mitochondrial Functional Assessment in Oocytes

Several advanced techniques have been developed to
evaluate mitochondrial activity in oocytes:

e Membrane Potential and Mitochondrial Function
Assessment

o JC-1 or TMRE Dyes — Fluorescent dyes used to
measure mitochondrial membrane potential, allowing
differentiation between healthy and damaged mitochondria.

o Respiratory Activity Analysis — Evaluates oxygen
consumption rate and mitochondrial electron transport chain
function.

e Structural and Functional Mitochondrial Analysis

o Electron Microscopy (EM) — Examines the structure
and internal composition of mitochondria, including the
shape and density of mitochondrial cristae.

o  Western Blot and Immunoblot Analysis — Identifies
mitochondrial biomarkers and their metabolic activity [32].

Recent Research on Mitochondrial Dysfunction

and Infertility

In recent years, several important scientific studies have
been conducted to evaluate the effectiveness of mitochondrial
restoration therapies in improving oocyte quality and treating
infertility.

Key Research Areas:

e Mitochondrial DNA Mutations and Oocyte Quality

o Studies have demonstrated that mtDNA mutations
impair ATP production in oocytes, leading to reduced
fertilization potential [37].

o Age-related mitochondrial dysfunction negatively
affects oocyte maturation and fertilization [38].

e Effectiveness of Antioxidant Therapy

o Research confirms that CoQ10 supplementation
enhances ATP production in oocytes and improves
fertilization rates [39].
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Miokarditdan so‘ng homilador ayollarni
boshgarishni optimallashtirish:
prognoz mezonlari va taktikasi

Sharipova Feruza Xayrullaevna, Mustaqil izlanuvchi, RI0 va BSIATMTSHF, Akusher ginekolog
An Andrey Vladimirovich, TTA Akusherlik ginekologiya kafedrasi dotsenti, t.f.d.

Annotatsiya

Kirish: Homiladorlik davrida miokardit ona va homila salomatligi uchun jiddiy xavf tug‘diradi, ko‘pincha
mavjud yurak-qon tomir tizimi buzilishlarini yanada og'irlashtiradi va salbiy oqibatlarga olib keladi. Hozirgi
kunda yurak-qon tomir kasalliklarini davolashda erishilgan yutuqglarga qaramay, miokardit bilan asoratlangan
homiladorlikni boshqgarish bo‘yicha aniq klinik ko‘rsatmalar hali ham yetarli emas.

Tadgigot magsadi: Miokardit bilan kasallangan ayollarda homiladorlikning salbiy oqibatlarini bashorat qilish
mezonlarini aniqlash, ona hamda perinatal natijalarni yaxshilash uchun optimallashtirilgan boshqaruv
strategiyalarini ishlab chiqish.

Usullar: Miokardit tashxisi qo‘yilgan 74 nafar homilador ayollar orasida ambulatoriya kartalarining
retrospektiv tahlili va prospektiv kuzatuv tadqiqoti o‘tkazildi. Klinik, gemodinamik va biokimyoviy ko‘rsatkichlar
baholandi hamda xavf darajasini aniglash uchun prognoz matritsasi ishlab chiqildi.

Natijalar: Tadqiqotda yurak urish tezligining oshishi (r=0,45, p<0,01), sistolik qon bosimi (r=0,40, p<0,05),
Troponin I (r=0,50, p<0,01), BNP (B tipdagi natriyuretik peptid) darajasi (r=0,55, p<0,01) va homiladorlikning
salbiy oqibatlari o‘rtasida sezilarli bog‘ligliklarni aniglandi. Xususan, muddatidan oldin tug‘ish 25 %,
chaqgaloglarning kam vazni 18,8 % va chaqaloglarni intensiv parvarish bo‘limiga yotqizish 15,6 % holatlarda
kuzatildi. Ishlab chigilgan prognostik matritsa yuqori xavfli homiladorliklarni samarali anigladi va individual
boshqaruv strategiyalarini ishlab chiqish imkonini berdi.

Xulosa: Klinik, gemodinamik va biokimyoviy ko‘rsatkichlarni prognostik matritsaga kiritish miokardit bilan
og‘rigan homilador ayollarda xavf darajasini baholash uchun qimmatli vosita hisoblanadi. Natijalarni
optimallashtirishda ko‘p tarmoqli yondashuv va zamonaviy tasvirlash usullari muhim ahamiyatga ega. Ushbu
natijalarni tasdiglash va standartlashtirilgan klinik ko‘rsatmalarni ishlab chigish uchun qo‘shimcha tadqiqotlar

o‘tkazish zarur.

Kalit so‘zlar: Miokardit, homiladorlik, prognostik mezonlar, onalik natijalari, perinatal natijalar, yurak-qon

tomir kasalliklari, xavf stratifikatsiyasi

Mugaddima

Homilador ayollarda yurak-qon tomir tizimining
normal ishlashining buzilishi katta qiyinchilik tug‘diradi,
chunki yurak-qon tomir kasalliklari (YUQTK) homilador
ayollarda eng keng tarqalgan ekstragenital kasalliklar
guruhi bo‘lib, onalar va perinatal o‘limning asosiy
sabablaridan biridir. Yurak-qon tomir kasalliklari
homilador ayollarda ekstragenital patologiyaning 80%
gacha uchraydi, bu esa yo‘ldosh yetishmovchiligi,
surunkali bachadon ichi gipoksiyasi va homila o‘sishining
cheklanishi kabi asoratlarga olib keladi (Ignatko et al.,
2016). Ushbu holatlar onalik va perinatal natijalarni
yaxshilash uchun optimallashtirilgan boshqaruv
strategiyalarini ishlab chiqish zarurligini ko‘rsatadi.

Homiladorlik davrida hatto soglom ayollar ham
gemodinamik jihatdan sezilarli o‘zgarishlarga duchor
bofadilar, chunki ularning organizmi homiladorlik va tug‘ish
paytida kuchaygan talablarga moslashadi. Ushbu o‘zgarishlar
miokardit kabi oldindan mavjud bo‘lgan yurak-qon tomir
kasalliklari bo‘lgan ayollarda yanada aniqroq namoyon
bo‘ladi, bu yerda homiladorlik mavjud disfunksiyani
kuchaytirishi mumkin, bu esa ona va homila uchun xavflarni
oshiradi (Smith et al., 2020). Miokardit, aynigsa gripp, o‘tkir
respirator infeksiyalar va pnevmoniyadan keyin
homiladorlikning salbiy oqibatlari uchun muhim xavf omili
bo‘lib golmogda (Johnson et al., 2021).

Miokarditni boshdan kechirgan homilador ayollar
uchun prognostik mezonlarni aniqlash va tasdiglash
hamda samarali davolash strategiyalarini ishlab chigish
zarurati mavjud. Yurak-qon tomir tibbiyoti sohasidagi
yutuqlarga qaramay, ushbu yuqori xavfli
homiladorliklarni olib borishga xos bo‘lgan klinik
ko‘rsatmalarda bo‘shliq saqlanib qolmoqda (Miller et al.,
2019). Hozirgi adabiyotlarda homilador ayollarda
miokardit belgilari ko‘pincha o‘ziga xos xususiyatga ega
emasligi, bu esa erta tashxis qo‘yish va aralashuvni
qiyinlashtirishi ko‘rsatilgan. Tadqiqotlar shuni
ko‘rsatdiki, homiladorlik miokardit belgilarini
kuchaytirishi, ona va homilaning og‘ir asoratlariga,
jumladan, surunkali bachadon ichi gipoksiyasi va homila
o‘sishining kechikishiga olib kelishi mumkin (Lee et al.,
2022).

So‘nggi tadqiqotlar yurak-qon tomir kasalliklari
bo‘lgan homilador ayollarni olib borishda optimal
natijalarni ta’minlash uchun kardiologiya, akusherlik va
neonatologiyani birlashtirgan holda multidissiplinar
yondashuvning muhimligini ta’kidlaydi (Davis et al.,
2020). Ushbu yondashuv tug‘ruqdan oldingi kompleks
parvarish, yurak-qon tomir disfunksiyasini erta aniqlash
va homiladorlik davrida miokardit bilan bogliq xavflarni
kamaytirish uchun moslashtirilgan terapevtik
strategiyalarni o‘z ichiga oladi. Bundan tashgqari,
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homilador ayollarda miokarditni erta aniqlash va
monitoring qilishda exokardiografiya va MRT kabi ilg‘or
tasvirlash usullarining roli tobora ko‘proq e’tirof
etilmoqgda (Brown et al., 2023).

Tadgigotning magsadi

Tadqiqotning maqsadi miokarditni boshdan kechirgan
ayollarda homiladorlik kechishining prognostik
mezonlarini aniqlash va homiladorlik davrida
homiladorlikdan oldingi tayyorgarlik va olib borish
taktikasini ishlab chigishdan iborat. Ushbu ehtiyojlarni
qondirish orqali biz moslashtirilgan aralashuvlar va xavf
darajasini tabaqalashtirish orqali onalik va perinatal
natijalarni yaxshilashga umid qilamiz (Garcia et al., 2023).
Tadqiqot quyidagi aniq maqgsadlarga garatilgan bo‘ladi:

e Miokardit bilan og‘rigan homilador ayollarning
ambulator kartalarini retrospektiv tahlil gilish.

« Miokarditdan keyin homilador ayollarning
homiladorlik muddatiga qarab akusherlik holati va klinik-
gemodinamik ko‘rsatkichlarni baholash.

o Akusherlik ko‘rsatkichlari va miokardit oqibatlari
o‘rtasidagi korrelyatsion bogligliklarni aniqlash.

« Homiladorlikning og‘ir kechishi va noxush
oqibatlari xavfi yuqori bo‘lgan ayollarni aniglash uchun
prognostik matritsani ishlab chiqish.

« Miokardit bilan kasallangan homilador ayollarni
davolash va tashxislash taktikasini optimallashtirish.

Ushbu magsadlarga erishish orqali tadqigot miokardit
bilan kasallangan homilador ayollarni klinik olib
borishdagi mavjud bo‘shliqlarni toldirishga qaratilgan
bo‘lib, pirovardida sog‘ligni saqlash amaliyotchilari
uchun dalillarga asoslangan ko‘rsatmalarni ishlab
chiqishga yordam beradi.

MATERIALLAR VA USULLAR

Tadgiqot dizayni

Ushbu tadqiqot ambulatoriya yozuvlarining
retrospektiv tahlili va prospektiv kuzatuv tadqiqotidan
iborat edi. Retrospektiv tahlil miokarditni boshdan
kechirgan homilador ayollarning tibbiy yozuvlarini ko‘rib
chiqgishni oz ichiga oldi. Prospektiv kuzatuv tadqiqoti
homiladorlik davrida miokardit bilan kasallangan 160
nafar homilador ayolni kuzatishni o'z ichiga oldi.

Aholini o‘rganish

Tadqiqot birlamchi tibbiy-sanitariya yordami
muassasalarida davolanayotgan homilador ayollar
orasida o‘tkazildi. Tadqiqotga miokardit tashxisi qo‘yilgan
jami 160 nafar homilador ayol kiritilgan. Kiritish va
chiqarib tashlash mezonlari quyidagicha edi:

Ishtirok etish mezonlari:

« Miokardit tashxisi qo‘yilgan homilador ayollar.

« 12-32 haftalik homiladorlik davridagi ayollar.

« Tadqiqotda ishtirok etish uchun rozilik berilgan.

Istisno mezonlari:

« Homiladorlikni murakkablashtiradigan boshqa og'ir
ekstragenital kasalliklarning mavjudligi.

« Anamnezda tug'ma yurak kasalligi yoki surunkali
yurak yetishmovchiligi.

« Tadqiqotda ishtirok etishga rozilik bermagan.

Ma’lumotlarni to‘plash

Ma’lumotlar klinik tekshiruvlar, laboratoriya
tekshiruvlari va vizualizatsiya tadqiqotlari orqali

quyidagicha to‘plandi:

1. Klinik tekshiruvlar:

« Umumiy jismoniy ko‘rik.

o Akusherlik tekshiruvi, jumladan, homila tubi
balandligini olchash, homilaning yurak urish tezligi va
homila harakatlarini baholash.

2. Instrumental tekshiruvlar:

« Homilaning ahvoli va yo‘ldosh funksiyasini
baholash uchun kichik chanogning ultratovush (UTT) va
doppler tekshiruvi.

o Yurak ritmini kuzatish va anormalliklarni aniglash
uchun elektrokardiografiya (EKG).

e Yurak tuzilishi va faoliyatini baholash uchun
exokardiografiya (ExoKG).

3. Laboratoriya tekshiruvlari:

« Umumiy qon tahlili (UQT) va siydik tahlili.

« Biokimyoviy testlar, shu jumladan, jigar funksional
testlari, buyrak funksional testlari va qon zardobidagi
elektrolitlar.

« Troponin I va B tipdagi natriyuretik peptid (BNP)
kabi miokard shikastlanishining o‘ziga xos markerlari.

4. Statistik tahlil:

o Ma’lumotlar statistik dasturlar (masalan, SPSS)
yordamida tahlil qilindi.

« Ma’lumotlarni umumlashtirish uchun tavsiflovchi
statistik ma’lumotlardan foydalanildi.

« Klinik, gemodinamik va biokimyoviy ko‘rsatkichlar
va homiladorlik natijalari o‘rtasidagi bog‘liglikni aniglash
uchun korrelyatsion tahlil o‘tkazildi.

« Prognostik omillarni aniglash uchun ko‘p omilli
regression tahlil o‘tkazildi.

0‘rganish tartibi

1. Retrospektiv tahlil:

« Miokardit bilan ogrigan ayollarda homiladorlik
natijalari to‘g‘risida tarixiy ma’lumotlarni to‘plash uchun
ambulatoriya yozuvlarini ko‘rib chiqish.

2. Perspektiv kuzatishlar:

« Tadqiqotga kiritilgan 160 nafar homilador ayolning
muntazam monitoringi va kuzatuvi.

« Homiladorlikning turli bosqichlarida akusherlik
holati va klinik-gemodinamik ko‘rsatkichlarni baholash.

« Homiladorlik natijalarini, shu jumladan, tug‘ruq
usuli, tug‘ruq paytidagi asoratlar va neonatal natijalarni
qayd etish.

Etik mulohazalar

« Tadgqiqot protokoli Toshkent tibbiyot akademiya-
sining Institutsional ko‘rib chiqish kengashi (IRB)
tomonidan ko‘rib chiqildi va tasdiglandi.

« Tadgiqotga kiritishdan oldin barcha ishtirokchi-
lardan xabardor gilingan rozilik olindi.

« Tadqiqot davomida bemor ma’lumotlarining
maxfiyligi saqlandi.

Kutilayotgan natijalar

« Miokardit bilan og‘rigan ayollarda homiladorlikning
salbiy oqibatlarining asosiy prognostik mezonlarini
aniqlash.

« Miokardit bilan kasallangan homilador ayollar
orasida xavf darajasini tabagalashtirish uchun prognostik
matritsani ishlab chiqish.

« Miokardit bilan asoratlangan homiladorlikni olib
borishning terapevtik va diagnostik strategiyalarini
optimallashtirish.

Ushbu vazifalarni tizimli ravishda hal qilish orqali
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tadqiqot miokardit bilan kasallangan ayollarning klinik
ko‘rsatmalarini takomillashtirish va ona hamda perinatal
salomatlik natijalarini yaxshilashga qaratilgan.

NATUALAR

Bemorlar demografiyasi va dastlabki xususiyatlari

Tadqiqotda miokardit tashxisi qo‘yilgan 160 nafar
homilador ayol ishtirok etdi. Tadqiq qilinayotgan
populyatsiyaning asosiy xususiyatlari 1-jadvalda
umumlashtirilgan.

1-jadval
Tadgiqgot guruhining asosiy xususiyatlari

Tavsiflar Qiymatlar
Yoshi (yillar), o‘rtacha +

Standart og‘ish (SO) 28.5 + 4.2
Tashxis qo‘yilgandagi homiladorlik

muddati (haftalar), o‘rtacha + SO 18.3 £3.7
Avvalgi homiladorliklar, n (%)

Bepushtlar 50 (31.3%)
Qayta tuguvchilar 110 (68.7%)

Miokardit turlari, n (%)
Virusdan keyingi (postviral)

120 (75.0%)

Bakterial 30 (18.8%)
Boshqa sabablar 10 (6.3%)
Yondosh kasalliklar, n (%)

Gipertoniya kasalligi 40 (25.0%)
Qandli diabet 20 (12.5%)
Kasalligi yo‘q 100 (62.5%)

Klinik va gemodinamik o‘zgarishlar

Klinik va gemodinamik ko‘rsatkichlar homila-
dorlikning turli bosqichlarida baholandi. Natijalar 2-
jadval va 1-rasmda keltirilgan.

2-jadval
Homiladorlikning turli bosqichlarida
klinik va gemodinamik ko‘rsatkichlar

Homiladorlik davridagi gemodinamik o‘zgarishlar

130 yurak urishi (zarb/daq) -
*— sistolik AB (mmHzg) -

—*— diastolik AB ;i

120 - 5

| — R

21-30 hafta 31-40 hafta
Homiladorlik bosqichlari

10-20 hafta
1-rasm. Homiladorlik davrida gemodinamik o‘zgarishlar

Homiladorlik natijalari

Homiladorlik natijalari, shu jumladan tugTuq usuli,
tug‘ruq paytidagi asoratlar va neonatal natijalar 3-
jadvalda umumlashtirilgan.

3-jadval
Homiladorlik natijalari
Natijalar Qiymatlar
Homilani qabul qilish usuli, n (%)
Vaginal qabul qilish 90 (56.3%)

Kesarcha kesish amaliyoti 70 (43.7%)
Tug'ruq paytidagi asoratlar, n (%)
Muddatidan oldingi tug'ruq
Homila siqilishi

Tugruqdan keying qon ketishi
Neonatal natijalar, n (%)

Kam vaznli homila (<2500g)

5 dagiqada Apgar bahosi <7
Chagaloqlarni intensiv terapiya
bo‘limiga yotqizish

40 (25.0%)
30 (18.8%)
20 (12.5%)

30 (18.8%)
20 (12.5%)

25 (15.6%)

Korrelyatsion tahlil

Klinik, gemodinamik va biokimyoviy ko‘rsatkichlar va
homiladorlik natijalari o‘rtasidagi bog‘liglikni aniglash
uchun korrelyatsion tahlil o‘tkazildi. Asosiy xulosalar 4-
jadvalda keltirilgan.

Ko‘rsatkichlar 12-20 hafta| 21-30 hafta | 31-40
weeks

Yurak urishi

(zarba/daq),

o‘rtacha + Standart

o’g’ish (SO) 85+ 10 90 + 12 95+ 15

Sistolik AB (mm/Hg),

o’rtacha + SO 120 + 10 125 + 12 130 + 15

Diastolik AB (mmHg),

o’rtacha + SO 75 + 8 78 + 9 80 + 10

Troponin I (ng/mL),

o’rtacha + SO 0.05 £ 0.01 | 0.07 £ 0.02 | 0.08 + 0.03

BNP (pg/mL),

o’rtacha + SO 50 + 20 70 + 25 90 + 30

4-jadval

Ko‘rsatkichlar va homiladorlik

natijalari o‘rtasidagi bog'‘liglik
Ko'rsatkichlar | Muddatidan | Kam vaznli | Chaqaloglarni

oldingi tug’ruq| homila ITBga olish

Yurak urishi
(zarb/daq) 0.45%* 0.30% 0.35%
Sistolik AB
(mmHg) 0.40* 0.25% 0.28%
Troponin I
(ng/mL) 0.50%% 0.40%* 0.45%*
BNP
(pg/mL) 0.55** 0.45™* 0.50%*

* Korrelyatsiya 0,05 darajasida ahamiyatli
(2-tomonlama).
**Korrelyatsiya 0,01 darajasida ahamiyatli
(2-tomonlama).
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Prognostik matritsani ishlab chigish
Korrelyatsion tahlil asosida homiladorlikning ogfir
kechishi va noxush oqgibatlari xavfi yuqori bo‘lgan
ayollarni aniglash uchun prognostik matritsa ishlab
chiqildi. Matritsa prognoz ko‘rsatkichlari sifatida asosiy
klinik, gemodinamik va biokimyoviy parametrlarni o‘z
ichiga oladi.

Davolash va diagnostika
strategiyalarini optimallashtirish

Ko‘rsatkichlar va homiladorlik natjjalari orasidagi korrelyatsiya
0.55
' 0.50
- 0.45

=0.35

Kam vaznli homila Chaqaloglami
ITBga olish

Muddatidan
oldingi tug’'ruq

2-rasm.Yugori xavfli homiladorlik uchun prognoz matritsasi

Tadqiqotda miokardit bilan asoratlangan
homiladorlikni olib borishning terapevtik va diagnostik
strategiyalarini optimallashtirish masalalari ham
o‘rganilgan. Olingan natijalar bo‘yicha tavsiyalar 5-
jadvalda umumlashtirilgan.

5-jadval
Optimal boshgaruv strategiyalari

Strategiya Tavsiyalar

Monitoring Muntazam EKG va EXO

Dori-darmonlar Beta-blokatorlardan
foydalanish

Tug‘ruqni rejalashtirish Yuqori xavf holatlarida

elektiv kesarcha kesish
Tugruqdan keyingi parvarish | 48 soat davomida
intensiv kuzatuv

Ushbu natijalar klinik va gemodinamik ko‘rsatkichlar
bilan homiladorlikning noxush oqibatlari o‘rtasidagi
sezilarli bogliglikni ko‘rsatmoqda. Bu esa miokardit bilan
og‘rigan homilador ayollarda ona va chaqaloq
salomatligini yaxshilash uchun kasallikni erta aniqlash
va individual davolash usullarini qo‘llashning
muhimligini ta’kidlaydi.

MUHOKAMA

Tadqiqotning maqgsadi miokardit bilan og‘rigan
ayollarda homiladorlikning salbiy oqibatlarini bashorat
qilish mezonlarini aniglash va onalik hamda perinatal
natijalarni yaxshilash uchun boshqaruv strategiyalarini
ishlab chiqishdan iborat. Olingan natijalar shuni
ko‘rsatadiki, yurak urishi tezligi, sistolik qon bosimi,
troponin I va BNP darajasi kabi klinik va gemodinamik

ko‘rsatkichlar homiladorlikning salbiy oqibatlari,
jumladan, muddatidan oldingi tug‘ruqlar, kam vazn bilan
tug‘ilish va NIKUga yotqizish bilan sezilarli darajada
bog‘liq. Ushbu parametrlar asosida prognostik matritsani
ishlab chiqish xavf darajasini tabaqalashtirishga va
terapevtik aralashuvlarni optimallashtirishga yordam
beradi.

Mavjud adabiyotlar bilan tagqoslash

Bizning natijalarimiz yurak-qon tomir kasalliklari
bo‘lgan ayollarda homiladorlikning salbiy oqibatlari xavfi
oshishini ta’kidlaydigan oldingi tadqiqotlarga mos keladi.
Masalan, Smith va boshqgalar (2020) tomonidan
o‘tkazilgan tadqiqot shuni ko‘rsatdiki, homiladorlik
paytida gemodinamik o‘zgarishlar oldindan mavjud
bo‘lgan yurak-qon tomir kasalliklarini kuchaytiradi, bu
esa ona va homila uchun xavflarni oshiradi. Xuddi
shunday, Jonson va boshqalar (2021) miokardit, aynigsa
virusli infeksiyalardan keyin, erta tugruq va homila
o'sishining cheklanishi kabi homiladorlik asoratlariga
sezilarli hissa qo‘shishini ta’kidladilar.

Troponin I va BNP darajasining oshishi va
homiladorlikning salbiy ogibatlari o‘rtasida biz aniglagan
sezilarli bogligliklar boshqa tadqiqotlar natijalariga mos
keladi. Miokard shikastlanishining markeri bo‘lgan
troponin I miokardit bilan og‘rigan homilador ayollarda
noxush yurak-qon tomir hodisalarini bashorat qilishi
ko‘rsatilgan (Lee et al., 2022). Yurak stress va yurak
yetishmovchiligini ko‘rsatadigan BNP darajasining
oshishi ham yurak kasalliklari bo‘lgan ayollarda
homiladorlikning yomon natijalari bilan bog‘liq (Miller
et al., 2019).

Klinik ahamiyati

Asosiy klinik, gemodinamik va biokimyoviy
ko‘rsatkichlarga asoslangan prognostik matritsani ishlab
chiqish xavfi yuqori bo‘lgan homiladorliklarni aniglash
imkonini beradi. Ushbu vosita klinik amaliyotda bebaho
bolishi mumkin, bu esa sogligni saglash mutaxasislariga
boshqaruv strategiyalarini bemorlarning individual
ehtiyojlariga moslashtirish imkonini beradi. Yuqori xavfli
homiladorliklarni erta aniglash o'z vaqtida aralashuvlarni
amalga oshirish imkonini beradi, bu esa ona va
chaqaloqning natijalarini sezilarli darajada yaxshilashi
mumKin.

Miokardit bilan og‘rigan homilador ayollarga yordam
ko‘rsatishni optimallashtirish uchun kardiologlar,
akusherlar va neonatologlar ishtirokidagi kop tarmoqli
menejment muhim ahamiyatga ega. Bunday yondashuv
ona va homila salomatligini har tomonlama nazorat gilish
va boshqgarishni ta’minlaydi. Davis et al. (2020) yurak-
qon tomir kasalliklari bo‘lgan homilador ayollarni
boshqarishda multidissiplinar yordamning muhimligini
ta’kidladilar, bu bizning xulosalarimizga mos keladi.

lig‘or vizualizatsiya usullari

Homilador ayollarda miokarditni erta aniqlash va
nazorat qilishda ilg‘or vizualizatsiya usullarining roli
tobora ko‘proq e’tirof etilmoqda. Exokardiografiya
(ExoKG) va MRT yurak tuzilishi va faoliyatini
baholashning muhim vositasi bo‘lib, miokarditni
tashxislash va davolashda yordam beradi. Brown et al.
(2023) ushbu tasvirlash usullari homilador ayollarda
yurak salomatligini nazorat qilish uchun juda muhim
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ekanligini va terapevtik qarorlarni qabul qgilishda yordam
berishini isbotladi.

Klinik amaliyot uchun tavsiyalar

Olingan natijalarga asoslanib, miokardit bilan
asoratlangan homiladorlikni olib borish uchun quyidagi
strategiyalarni tavsiya etamiz:

1. Muntazam monitoring olib borish:

 Yurak faoliyatini nazorat qilish uchun tez-tez EKG
va ECHO tekshiruvlarini o‘tkazish.

« Klinik va gemodinamik ko‘rsatkichlarni, shu
jumladan, yurak urishi va qon bosimini muntazam
nazorat qilish.

2. Dori vositalari:

 Yurak stressini boshqarish va asoratlarning oldini
olish uchun beta-adrenoblokatorlar va boshqa tegishli
yurak-qon tomir dori vositalaridan foydalanish.

3. Tug'ruqni rejalashtirish:

« Onaning yurak-qon tomir tizimiga stressni
kamaytirish va salbiy ogibatlar xavfini kamaytirish uchun
yuqori xavfli homiladorlik uchun selektiv kesarchadan
foydalanish.

4. Tug‘'ruqdan keyingi parvarish:

« Har qanday asoratlarni erta aniqlash va bartaraf
etish uchun tugruqdan keyin kamida 48 soat davomida
ona va bolani intensiv monitoring qilish.

Kelajakdagi tadqgiqot yo‘nalishlari

Tadqiqotimizning muhim natijalariga qaramay,
go‘shimcha o‘rganishni talab giladigan sohalar mavjud.
Kelajakdagi izlanishlar bizning prognoz matritsamizni
tasdiqlash va xavflarni baholash mezonlarini
takomillashtirish uchun kattaroq va xilma-xil aholi
guruhlariga e’tibor qaratishi lozim. Bundan tashqari,
miokardit bilan kasallangan ayollarda turli xil davolash
usullarining ona va chaqaloq salomatligiga ta’sirini
o‘rganish, ularning parvarishini optimallashtirish
bo‘yicha qimmatli ma’lumotlar beradi.

Shuningdek, homilador ayollarda miokarditni erta
aniqlash va boshqarishni takomillashtirish uchun
zamonaviy tasvirlash usullari va biomarkerlarni kundalik
tibbiy amaliyotga joriy etishni chuqurroq tadqiq etish
kerak. Ushbu natijalar asosida standartlashtirilgan klinik
ko‘rsatmalarni ishlab chiqish yuqori xavf ostidagi ushbu
aholi guruhi uchun natijalarni yaxshilashda hal giluvchi
ahamiyatga ega bo‘ladi.

XULOSA

Ushbu tadqiqot miokardit bilan og‘rigan homilador
ayollarni erta aniqlash va ularga moslashtirilgan
yondashuvning muhimligini ko‘rsatadi. Klinik,
gemodinamik va biokimyoviy ko‘rsatkichlarni prognoz
matritsasiga birlashtirish orqali tibbiyot xodimlari xavfni
yanada aniqroq baholab, davolash strategiyalarini
takomillashtirishi mumkin. Ona va homila salomatligini
yaxshilash uchun ko‘p tarmoqli yondashuv va zamonaviy
tasvirlash usullaridan foydalanish juda muhim. Bu
natijalarni tasdiqlash va klinik amaliyot uchun standart
ko‘rsatmalar ishlab chiqish uchun qo‘shimcha izlanishlar
o‘tkazish zarur.
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AHHOTauusA

Mykckoe OecIiofie MpeCcTaBisgeT cOO0M aKTyaIbHYIO ITPOOJIEMy COBPEMEHHON
aH/IPOJIOTMH W BHOCUT CYIIECTBEHHBIN BKjaz (OKOJI0 50%) B TOH WX UHOU dopme
6ecIIOHBIX OpPAaKOB M MPUMePHO 8-12% map JeTOPOHOTO BO3PAacTa BO BCEM MUpe
CTpaaioT AaHHOU maTosiornei. CaMbIMHU YaCThIMU TeHOMHBIMU U3MEHEHUSIMH, 00y C-
JIOBJIMBAIOIINIMY HAPYIIIEHUS PEMPOAYKTUBHON (QYHKIIMH Y MY’KUUH, SIBJISTIOTCA KO-
JINYeCTBeHHbIE HapyIIIeHUHU IT0JIOBBIX XpoMocoM. CyIriecTBeHHBIM hakTopoM, popmu-
POBaHUS MY>KCKOTO GECTLIIOHS C TIO3UITUI IOKA3aTeIbHON MEeIUITUHBI, ABJISIOTCS Ha-
PYIIEHUS B CHCTEME T€HOB JIETOKCUKAIIUN KCEHOOUOTHKOB. IIpOBe/IeH aHAIN3 POTH
mosiumopdusma Ileq62Val rena CYP1A1 B hopmupoBanuu My»kckoro 6ecrurous. Vc-
CJIeJI0OBaHUE IIPOBEIEHO HA BRIOOPKAX U3 140 MAITUEHTOB C PA3TMYHBIMU KITMHUYECKH-
MH HOpPMAMU MYKCKOTO OECIUIOANS U 155 YCIOBHO-37I0POBBIX (DEPTHIILHBIX MY»KIHH.
[TosryyeHHBIE PE3YJIHTATHI UCCIIEAOBAHUS KOCBEHHO YKA3bIBAIOT HA IUCPETYIISITOPHOE
BJIMSTHYIE HEOJIAaTONPHUATHOTO aJUIEIFHOTO BAPUAHTA JIAHHOTO ITOJTUMOpdI3Ma Ha HKC-
mpeccuro muroxpoma CYP1A1.

HnigueBblie cnoBa: my»xckoe Gecruiozue, TeHsl GuoTpachopMaIui KCeHOOUOTH-
KOB, XPOMOCOMHBIE MyTaIll{, HEOOCTPYKTHUBHASI a300CIIEPMUSI, TOJIUIIUKINIECKIE
apomatuyeckue yriaeBoaopobl (ITAY), mutoxpom P450.
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Annotation

Male infertility is an actual problem of modern andrology and makes a signifi-
cant contribution (about 50%) to infertile marriages and approximately 8-12% of
couples worldwide suffer from this pathology. The most common genomic changes
that cause reproductive disorders in men are quantitative disorders of sex chromo-
somes. An essential factor in the formation of male infertility from the standpoint
of evidence-based medicine are disorders in the system of xenobiotic detoxification
genes. The role of the Ile462Val polymorphism of the CYP1A1 gene in the formation
of male infertility was analyzed. The study was conducted on a sample of 140 pa-
tients with various clinical forms of male infertility and 155 conditionally healthy
fertile men. The obtained results of the study indirectly indicate the dysregulatory
effect of the unfavorable allelic variant of this polymorphism on the expression of
cytochrome CYP1A1.
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cytochrome P450.
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Erkak bepushtligining molekular genetik asoslari.
Erkak bepushtligi shakllanishida GYP1a1 genining
lle462Val polimorfizmi

targalishining xususiyatlari

Irgashev D.S.!, Gasanova Sh.S.!, Bohoev K.T.?
' «Doctor D-IVF> MChJ
? Respublika ixtisoslashtirilgan gematologiya ilmiy-amaliy tibbiyot markazi

Annotatsiya

Erkaklarning bepushtligi zamonaviy andrologiyaning dolzarb muammosi bo‘lib, be-
pushtlik nikohlariga katta hissa qo‘shadi (taxminan 50%) va butun dunyo bo‘ylab er-
xotinlarning taxminan 8-12% ushbu patologiyadan aziyat chekmoqda. Erkaklarda re-
produktiv kasalliklarga olib keladigan eng keng tarqalgan genomik o‘zgarishlar jinsiy
xromosomalarning miqdoriy buzilishlaridir. Dalillarga asoslangan tibbiyot nuqtayi
nazaridan erkaklar bepushtligini shakllantirishning muhim omili ksenobiotiklarni
zararsizlantirish genlari tizimidagi buzilishlardir. CYP1A1 genining Ile462Val polimor-
fizmining erkaklar bepushtligining shakllanishidagi roli tahlil gilindi. Tadqiqot erkaklar
bepushtligining turli klinik shakllariga ega bo‘lgan 140 nafar bemor va 155 shartli
soglom fertil erkaklar namunasi bo‘yicha o‘tkazildi. Olingan tadqiqot natijalari bil-
vosita ushbu polimorfizmning noqulay allel variantining CYP1A1 sitoxromini ifodalash-
da tartibga soluvchi ta’sirini ko‘rsatadi.

Kalit so‘zlar: erkaklarning bepushtligi, ksenobiotik biotransformatsiya genlari,
xromosoma mutatsiyalari, obstruktiv bo‘lmagan azospermiya, polisiklik aromatik

uglevodorodlar (PAU), sitoxrom P450.

Becrutomne — 3T0 pactipocTpaHeHHOE, MHOTO(AKTOP-
HOE TIATOJIOTUYECKOE COCTOSTHHE, KOTOPOE BCTPEYAETCS Y
8-12% map Bo Bcem mupe [1]. I[To JaHHBIM pa3TMYHBIX
aBTOPOB MY?KCKOU (haKTOP BCTpeYaeTCs MOUTH y 50% [2]
Imap B Ka4ecTBE OCHOBHOH WJIM BCIIOMOTATeJIbHOU ITPH-
YU HBL.

My:kckoe Gecriofue moapasessieTcss Ha YeThIpe Oc-
HOBHBIE STHOJIOTUYECKNE KATETOPUH: KOJIMUECTBEHHbIE
JebeKThI ciepMaToreHes3a; OOCTPYKIUA WIH JUCHYHK-
[IUs1 TPOTOKOB; HAPYIIIEHUS TUIIOTAIaMO-TUIIO(DU3apHOH
OCH; U KaUeCTBEHHBIE J1e(eKThI CliepMaToreHesa.

Kak u3BeCTHO, HapyIlIeHHe PENPOAYKTUBHON (hYyHK-
WU Y MY?>KYHUH MOKET ObITh BEI3BAHO TeHETHYECKUMU [1],
cpezoBeIMH (haKTOpPaMH, a TaK:Ke UxX coueTanueM. K re-
HeTH4YecKUM (pakTopaMm HapyuieHusA GepTUIbHOCTH OT-
HOCSIT XPOMOCOMHBIE (T€eHOMHbIE) U TeHHbIE MYTaIlHH,
SIUTEHEeTHYeCKNe N3MeHeHUs.. CaMbIMU YacThIMU Te-
HOMHBIMH U3MEHEHUSIMU, 00YCIIOBIMBAIOIIUMU HaPYIIIe-
HUS PENPOAYKTUBHOU (PYHKIIUU Y MYKUIUH, SBJISTIOTCS
KOJINYECTBEHHbIE HAPYIIIEHUH II0JIOBBIX XPOMOCOM (CHH-
npom KiaitHdenbrepa, TOHOCOMHBIN MO3auIu3M, cba-
JIAHCUPOBAHHbBIE CTPYKTYPHBIE MTEPECTPOHKH XPOMOCOM
1 HecOQIaHCUPOBAHHBIE ITEPECTPOHUKH XPOMOCOM, BapH-
aIMH YKCIa KO u T.4.)) [3,4].

XpoMOCOMHBIE AHOMAJIUU BAPbUPYIOT OT 5% /10 15% Y

6eCIIOIHBIX MY»KYHH, IIPU 9TOM HAuOOJIbINAs paACIPOC-
TPAaHEHHOCTD ITPUXOJIUTCA HA MY>KUYUH C IIOJITHBIM OTCYT-
CTBHEM CIIEPMATOTeHe3a. AHEYIIOV/TUS SIBJISIETCS OJHOU
13 HanboJIee PacIPOCTPAHEHHBIX XDOMOCOMHBIX aHOMA-
JIn# y GeCIVIONHBIX MY>KUUH H OOBIYHO CBSI3aHA C HEOD-
crpykTuBHOM azoocnepmueit (HOA) [5,6]. HeobeTpyk-
tuBHas azoocriepmust (HOA) — Haubosee Tssxenast Gop-
Ma MY?KCKOT'0 OECIIO/IUsI, XaPAKTEPUBYIOIASICS IOTHBIM
OTCYTCTBHEM CIIEPMATO30U/[OB B 3siKyssaTe. CHHAPOM
Knatindenbrepa (CK) — omHO n3 HauboJiee pacipoct-
PaHEHHBIX BPOXXIEHHBIX N'€HETHUYECKUX Sa6OHeBaHHﬁ.
YacToTa y HOBOPOXK/IEHHBIX MAJIbYUKOB COCTABJIISAET O,1—
0,2%; Bo3pacTraer 10 3—4% cpeiu 6ECIITOAHBIX MY>KUMH
U y MAIFEHTOB ¢ a300CIePMUEN [UarHOCTUPYETCS B 12-
14% ciyuaes. [4] Cunapom Kiaitadenbprepa BeTpevaer-
csay 1u3 7 cpenu myxkunH ¢ HOA. Haubostee gacto (80—
90%) mpu CK Bcrpevaercs kapuotun 47, XXY. Ha oc-
TaBHIecs 10—20% NPUXOAATCA IPYTUe BApUAHTHI aHe-
ytonaun: 48, XXXY; 48, XXYY; 49, XXXXY win mo3a-
umusm 47, XXY/46, XY [5].

IToMIMO XPOMOCOMHBIX YUCJIOBBIX abeppaIiii, CTpyK-
TypHBbIe abeppaluy, Takue Kak JeJIelH, TyIUINKAIIH,
WHBEPCUHU U TPAHCJIOKAIUK, OOBIYHO HAOJII0IAl0TCs B
XPOMOCOMHBIX aHOMAJIUAX IPUMEPHO Y 5% OeCIIO/THBIX
MY>KYHH.
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HKnuuuyeckuii cnyyail U3 NPaKTHHK

BosipHOI: Mupsaes U. 1992 rp, o6paTuscs B Halry
KJIMHUKY C jKayobaMu Ha GecIIofAHbIA Opak - 2 roja,
Opaxk-1, He posicTBeHHBIH. Y®P - 5 pas B Heres0. M3 - 4
pasa, cyTouHbIN — 1 pa3. bpeercs 1 pa3 B 4 qus. IIK He
6bu1H, 3TIIIIT oTpUIIAET.

Status praesens: O6Iee COCTOSIHHE y/IOBJIETBOPH-
tespHOE. Tenocnoxenne HHOAHTIIBHOE. JIUIO 06BIY-
Hoe. KoxxkHrble IIOKPOBBI 1 BUAUMBIE CJTU3UCTBIE OGLI‘IHOﬁ
okpacku. IToAKOKHO JKUPOBasi KJIeTUyaTKa pacipezee-
Ha 10 MY>KCKOMY THILy. I'pDy/iHbIe 3KeJie3bl: He yBelnde-
Hbl. MBPbIIIeUHast CUCTeEMa pa3BUTa YMEPEHHO, JlaMbpe-
keHbl ( - ). [pyzHOE 0BOJIOCEHHE CKY/THOE.

Status localis: ITos10Bble OpraHbl pa3BUTHI IO MYKC-
KOMY THITY. XapaKTep JJOOKOBOTO OBOJIOCEHHUS 10 MY¥KC-
KoMy Tuiy. I10J10BOY usieH cpe/iHero padmepa. Kpaituss
10T 06pe3ana. HapyxHoe oTBepcTHe ypeTpsl 6e3 0co-
OeHHOCTEH, BbI/IeJIeHU ! HeT. MOIIIOHKA MaJIEHbKOTO pas-
Mepa, cuMmMeTrpruuHasa. Koxa momonku yucras. Ckiaj-
JaTocTh He BbIpaskeHa. [lurmeHtanus ciabas. uuxu
OBOUJTHOU (DOPMBI, paCIoIOKEHbI B MOIIOHKe. O6beM
SIUYEK YMEHbIIIeH, MATKON-31aCTHYECKONH KOHCHUCTEH-
MU, C IVIQJIKOH ITOBEPXHOCTHIO. [IpUIaTKK SINUKa He yBe-
JIMYEHBI, PACIIOJIOXKEHBI CHMMETPHUYHO, ITAJIBITUNPYIOTCA,
MSITKO-3JIaCTUYECKON KOHCHCTeHIUH. 6/0. CeMeHHOU
KaHATUK 0/0. BeHBI JIO30BUTHOTO CILJIETEHUS HE PACIIIH-
penbl. [Ipo6a BasbcaabBbl OTpUIIATEIHHAS.

PesynbTaTtbl 06cnegoBanuii: Fopvonst: JIT- 14,0ME/
1, TectocrepoH —7,2HMosb/y1, ®CT-22,3; THru6uH B -
127,1 r/mit, ITPJI-224,6; TTT- 1,3

HaTtuBHaA cnepmorpamma nocne UeHTpUgyruposa-
HUA: KostruecTBOo criepMato30u/10B - abs. Kpyriible kier-
ku-850 Twic. JlemutuHOBBIE 3epHA-30-35, PH-7,0
06beM-1,0 M1, BA3KOCTH-0,8 cM. BuoXumus SsKysATa:
anpda-TIoKo3uasa - 22,4 MEn, ¢gpykrosa -18,0

Y3H opraHoB MOWOHKH: 00beM AMYEK - [IPABOE — 2,97
Ky0.cM, JieBOE 4,48 Ky06.cM.

AZF — sHopMe. Kapuotut no siumdonuram —Mo3aun-
nu3Mm 46, XY/47, XXY

Moszaunusm (B ocHOBHOM 46, XY/47,XXY) npucyt-
CTBYET IPUMEPHO y 10—20 % manumenToB ¢ CK u Bo3HU-
KaeT JIn00 13-3a HEPACXOXK/IEHHS B PAHHEM MUTOTHYEC-
KOM JIeJIEHUU Pa3BUBAIOIIEHCs: 3UTOTHI 46,XY, 1160 13-
3a [MOTepU OAHOTO U3 X-XpoMmocoma 3a4atus 47,XXY us-
3a OTcTaBaHUs B aHada3ze.

Auarnes: MKB. 10: N 46. Q 55.1.

Hapymenne deprmwibHocTH 1. HeoOCTpyKTHBHAS 230~
ocriepmust. JIOXKHBIHA KPUIITOPXU3M. [ UITOIIIa3us STHYUEK.
Cunnpom KnatiHdenbrepa mozanunass popma 46,XY/
47,XXY

PexomenpoBaHo:

1. 3I'T: Nebido 250 Mr- 4.0 B/M Kaxble 3 MecsAIa,
2-5 UHBEKIUS uepe3 6

HeJleslb, 3- 1 UHbEKIUA uepe3 3 MecAla.

2. Augpodopre 1o 1X2 pasa B JIeHb.

3. Owmera-3 100 Mr 110 1X1 pa3 B JI€Hb MIOCJIE EZIbL.

4. L-xapHUTHH 100MJI — 10MJI X1p/J.

Yepes 6 mecAues nocne nevyeHua: Fopmounst: JII'-5,5
ME/n, TecrocrepoH - 22,5 HMob/i1, ®CT- 12,9 HWHTH-
6uH B-141,3 iir/mut.

Mocne nauueHTy GbINO HA3HAYEHO:

1) Menomyp 75€1 X 3 p B HEJI.

2) XTI 2000 X 3p B He/.

Uepes 3 MecsIia noce jedyeHus: HatuBHas crepmo-

rpamMMa: KosiimruecTBo criepMaTo30H1/I0B — 1-2 B ITOJIE 3pe-
HusA. Kpyriible KjeTKU-350 ThIC. JIEHUTUHOBBIE 3€pHA-
25-30.

IIpu HEOOCTPYKTUBHOU a300CIEPMHUU COUETAHHE
MuKPOTESE ¢ sxcTpakopropasibHBIM OILJI0/IOTBOPEHUEM
(9KO) 1 MHTpAIUTOILIIa3MATHUIECKONH HHBEKITHEN CITep-
marosousos (MKCH) maer manmueHTaM BO3MOXKHOCTb
cTaTh OTHAMHU[7].

Yepes 9 MecsAIEeB JieUeHUsT allueHTy ObLIO IIPOU3Be-
nena MukpoTESE c mocnenytommumv MKCU. PesynbpraT: 3
3aMOPOKEHHBIX dMOpruoHa. PekomenmoBano: 1T/,

Oco6eHHOCTH pacnpocTPaHeHHOCTH
nonumopdusama lled62Val rena CYP1A1 cpepu
3[10POBLIX MYHYHH U € Gecnnoguem

AKTyanbHOCTb

B HacTosiiee BpeMsi TPo0JIEMBI 37I0pPOBbsI HACETIEHUST
CTPaHBbl, POK/IAEMOCTH U II€PCIEKTUBBI JleMorpaduu —
KJIOUEBbIE HE TOJIbKO B Y30eKHCTaHe, HO U 32 PyOEsKOM.
Heb6aronpusiTHbIE ieMorpaduyeckie MoKa3aTe H C yc-
TOUYHUBBIM OTPUIATEIbHBIM KO3(P(PUITHEHTOM ecTe-
CTBEHHOT'O IIPUPOCTA HACEJIEHUA B IIOCTIE€AHHUE NEeCATU-
JIETHUsI 3aCTABJIAIOT CIIEIIUAIFCTOB PA3JIUYHOTO MPOdu-
Jis1 (TeHETUKOB, MOP()OJIOTOB, HMMYHOJIOTOB, SHJIOKPH-
HOJIOTOB, THHEKOJIOTOB, YPOJIOTOB) 00PaTUThCSI K aHAJTH-
3y (haKTOPOB, BIUSIONIAX HA POK/IAEMOCTb, CPEU KOTO-
PBIX BasKHOE MecTo 3aHUMaeT Oecrutoaue. CoracHo cra-
TUCTUYECKHUM JAaHHBIM, HaCTOTA 6eCHIIO[LHI)IX 6paKOB BO
MHOTHX CTPaHax MUpa KoJsebiercs ot 8 10 29%. B EBpo-
e OeCIUIOAMEM CTPAIAET OKOJIO 10% CYIPY:KECKUX Tap,
B CIITA — 15%, B Kanaze — 17% [8], moJjist GecIIomHbIX
6pakoB B Poccuu Bapbupyer ot 8,2 110 19,6% [9].

B psizie uccienoBaHuii coobiaercs 06 yXyAlleHuu
KauyecTBa CIIEPMBI 3a ITOCJIeAHUE 50 JIeT [10,11], 1 B 3TOM
CHUKEHUU yYaCTBYIOT Pa3InyHble (DaKTOPBI, B TOM UUC-
Jie (paKTOPBI OKPYKAIOIIEH cpeibl U 00pasa *Ku3HuU [12].
B03p0oCI0 YMCI0 aHAPOJIOTHYECKUX PACCTPOUCTB, a TaK-
ke MOPGhOJIOTHUECKHX HAPYIIIEHHH MY KCKOH PEIPOIyK-
THBHOﬁ CHCTEMBI, IIPAKTUYECKH B 2 pa3a CHU3HUIUCH KO-
JIMYECTBEHHBIE U KaYE€CTBEHHbIE IIOKAa3aTeJIu CliepMaTo-
reHe3a y My»KYUH penpoAyKTUBHOTO Bo3pacra. Pparmen-
tanua JJHK B cnepmaTo3onziax yesoBeka KOppeaupyeT
C IVIOXUM Ka4eCTBOM CII€PMBI, HI/I3K0ﬁ ‘-IaCTOTOﬁ OILJIO-
JOTBOPEHUA, HApYyIIeHUEeM IIPEUMILIAHTAIlUOHHOIO pa3-
BUTHA, YBEJIMYEHHUEM YaCTOTHI anmzu)m]eﬁ U ITOBLIIIIEH-
HOU 4acTOTOM 3aboJieBaHUH y moTomcTBa [13]. 3apoabi-
IIeBbIe KJIETKW BO BPEMs CIIepMaTOTeHe3a IMOCTOSHHO
IIOABEPrarOTCA BOSZ[efICTBHIO OHIAOTE€HHBIX U DK30T'€HHbBIX
areHTOB, KOTOPbIE BBI3BIBAIOT PA3JINYHBIEC IIOBPEXIACHUA
JIHK. Bputo nzieHTuhUIIPOBAHO MHOTO YKOJIOTHYECKUX
XUMHUYECKHX BEIIECTB C IIOTEHIIMAJIOM I'€HOTOKCHUYHOC-
TH CIIEpMATO30HU/I0B, CPEAU KOTOPBIX ITOTUITUKIUNYECKIE
apomaruyeckue yriaeBoaoposbl (ITAY) mpuBsekamT Bee
60J1BIIIe ¥ GOJIBIIIE BHUMAHHUS, IIOCKOJIBKY OHU IIUPOKO
pacrpocTpaHeHbl U BbI3BIBAIOT noBpexaeHue [THK mo-
cpenctBoM obpa3oBaHus aaaykToB [TAY-/THK.

Coobmaercst, uto ITAY BBI3BIBAIOT OKHCIUTEIbHBIA
crpecc u aaayktsl JIHK, KoTOpble ABIAIOTCA paHHUMU
MapKepaMu reHOTOKCHYHOCTHU CIIEpMaTO30HU 0B 1 MY>K-
ckoro daktopa becrtoaus [14,15].

TToTUIUKINYECKe apOMAaTHUYECKUE YTIIEBOIOPO/IbI
MIPEJICTABJISAIOT COOOH TPYIIILY TOKCHYHBIX, TUTO(MUILHBIX
U pa3pylmamiIuX SHAOKPUHHYIO CUCTEMY XUMUYECKUX
BEIIeCTB, KOTOPHIE IITUPOKO PACIIPOCTPAHEHBI B OKPYKa-
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o1el cpesie [16]. PempogyKTHBHBIE 9HAOKPUHHBIE PA3PYIIUTEIN MOTYT U3MEHITh TOPMOHBI THIIO-
Taylamyca,/Tunodusa u inueK, KOTOpbIe PeryJIUPYIOT CliepMaToreHes. BosieficTBre coeIMHEHH, pa3-
PYLIAIONINX SHAOKPUHHYIO CUCTEMY, MOXKET IPUBECTH K HEJIOCTATOUHOCTH TIOJIOBBIX JKeJIe3 U/ HJIi
0OEeCILIONUIO.

ITupeH siByIsieTCSI OAHUM U3 HauboJsiee MHUPOKO obpasytomuxcs [TAY B BRIOpocax MpH CXKUTAHUU
GeH3WHa U U3eJTbHOT0 TOILITUBA U OCHOBHBIM UCTOUYHUKOM [TAY B TOPOZICKOI Cpefie.

Benso-6-nupen (BaP) mpezcrapiisier co60i MOTUIUKIHYECKUH apOMaTHYECKUN YTIEBOOPO,
(ITAY), ob6pasyromuiics B pe3y/IbTaTe HEIOJIHOTO CTOPAHUS HCKOIAeMOT'0 TOTLTUBA, TAOAUHOTO JIbIMA,
BBIXJIOITHBIX I'a30B JHU3€JIbHBIX /:[BI/II‘aTeJIeﬁ U XKAapPEHBIX ITUIIEBBIX HpOﬂyKTOB[17]. On YBEJINYHUBAET
dparmenranuio THK, crioco6CTBYsI TeHOTOKCUYHOMY MOBpeskieHni0. Kpome toro, BaP uzmenser
TOMeOCTa3 BHYTPHUKJIETOUYHOT'O KaJIbIIUA, YTO IIPUBOJUT K Hpe)KﬂeBpeMeHHOIL/'I Kananuranuu U JIOXK-
HOﬁ aKpOCOMHOfI peakKuuun. HaKOHeH, OH HETaTHBHO BJ/IMAET HaA IIOABHXXHOCTH CIIEpMAaTO30HUI0B,
U3MeHsIs (PYHKITUI0 MUTOXOH/IPUNA ¥ aKTUBUPYS IPOATIONTOTUYECKYE TeHbI HA MUTOXOH/IPUAJIBHOM
ypoBHe [17,18].

IMutoxpom P450 1A1 ( CYP1A1 ) urpaer *KM3HEHHO BaKHYIO PoJib B (paze I meTabonama mosu-
MUKJINYECKUX apOMaTUYECKUX YIJTIEBOAOPOOAOB A0 HUX 6I/IOJIOI‘I/ILIeCKI/I AKTUBHBIX IIPOMEKYTOYHBIX
COeIMHEHNH, 00JIaIAI0IIHX MTOTEHI[UAIBHON PEITPOYKTUBHON TOKCUYHOCTBIO Y MYKYHH [19]. dTOT
¢epMeHT aKTUBHO 5KCIIPECCUPYETCA B MY»KCKUX PEIIPOAYKTUBHBIX OpPraHaX, ¥ ero NoJuMop(u3Mbl
MOTYT OBITh OIIPEIEIIAIOIMNMU (HAKTOPAMH UHANUBUAYATBLHOH TPEIPACIIOIOKEHHOCTH K MYKCKOMY
0OEeCILIONUIO.

Lienb pa6oTbl. Ouenka poau noauMopduaMa rena nepsoi (passl gerokcukanuu lle462Val CYP1A1
B (hOPMHUPOBAHUH MYKCKOTO OECILIOVS.

Martepuanbl U MeTofbl. B rcciemoBaHue BKJIIOYEHBI 140 MY>KUuH ¢ OecrioaveM. 13 Hux: 35
(25.0%) cocraBuIM MAIUEHTHI C a300CIIEpMUEN, 105 (75.5%) - aIueHTh! 6e3 a300cepMUH. B KOH-
TPOJIBHYIO TPYIIITY BKJIIOUMIIH 155 (PEPTUILHBIX MY>KIHH.

TenorunupoBanue moaumopduoro jgokyca lle462Val rena CYP1A1 OCyIIECTBIISIITA METO/IOM I10-
JIMMEPa3HOH IEITHOH peakIuu B pexkuMe peasibHOro Bpemenu (RotorGene Q, Quagen, 'epmanusi),
MIpeIBapUTETHHO BhIZIe B reHoMHO JITHK 13 06pa31i0B KpOBH € IIOMOIIBI0 Habopa peareHToB « Pru6o-
npen» («HTepJlabCepBuc», Poccust). AHAIU3 accolyamui JAaHHOTO JIOKyca ObLIT POBEIEH MpHU
IIOMOIIIA CPABHEHUS IBYX BBIOOPOK I10 THILY «CIIYIaH-KOHTPOJIb».

CrarucTudeckyo 06paboTKy MOJIyYeHHBIX PE3YILTATOB TPOBOMIIH C UCIIOJI30BAHUEM ITAKET ITPO-
rpammbl OpenEpi V.9.2. OnieHKa OTKJIOHEHUsI PACIIPE/Ie/IEHUI TeHOTHIIOB JioKyca [le462Val rena
CYP1A1 ot pacnipezienenus Xapu—BaiinOepra mpoBouIach ¢ UCIOIb30BaHUEM MOAU(PUITHPOBAH-
HOTO KpuTepus Xu-kBazpat [TupcoHa. Pacuer JaHHBIX TPOU3BOIUIIUCH C UCITOJIB30BAaHUEM OHJIAH-
nporpammbl « Hardy —Weinberg equilibrium calculator».

PesynbTathbl U 06CYyHAEHUE

B rpymme cpaBHHBaeMOro 3710pOBOrO KOHTPOJIA (n=155) HOCUTEIHCTBO YACTOT ayienedl A u G
coctaBuiio 86.8% u 13.2%, COOTBETCTBEHHO. B TO ke BpeMsl, J0JIs1 YaCTOThI IMKOTO TeHOTHIIa A/A
obHapyKUBaIach B 74.8% (116/155) cayvasix, IPU 3TOM TeTePO3UTOTHBIN A/G U MyTaHTHBIA TOMO-
3UTOTHBIN G/G reHOTHIIBI JAHHOTO JIOKYCa BBIABJISIUCE B 23.9% (37/155) 1 1.3% (2/155) ciyuasx
COOTBETCTBEHHO (Tabsura 1).

YacToTa pacnpepeneHus reHoTunoB nonumopdgusma lle462Val ol
reda CYP1A1 B rpynnax nayMeHToB U KHOHTPONA
Ne [pymma YacToTa annenei YacToTa pacnpepeneHus reHoTHUNOB
A G A/A A/G G/G
n % n % n % n % n %
1 OcHOBHasI TPYTIIIA, (n=140) 218 | 77.9 | 62 221 | 84 60.0 | 50 35.7 | 6 4.3
a C a300CTIEPMUEH, (n=35) 58 82.9 | 12 17.1 | 24 68.6 | 10 28.6 | 1 2.9
6 6e3 a300CIEPMUH, (n=105) 160 | 76.2 | 50 23.8 | 60 57.1 | 40 38.1 4.8
2 KoHTpoJibHAs TPYIIIA, (n=155) 269 | 86.8 | 41 13.2 | 116 | 74.8 | 37 23.9 | 2 1.3

W3yuast 4aCTOTHI ajjiesiel ¥ TEHOTUIIOB B UCCJIEITOBAHHON OCHOBHOM TPYIIIIe MaIriieHToB (N=140)
HaMH BbISIBJIEHBI HECKOJIBKO WHOE UX pacupeziesnenue. Tak, B 3TOH rpymiie ajienu A u G onpeesis-
JIUCH B 77.9% 1 22.1% ciaydasx, a reHotunsl A/A, A/G u G/Gy 60.0% (84/140), 35.7% (50/140) u
4.3% (6/140) obcieToBaHHBIX (PUCYHOK1.1 U 1.2).
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PucyHok 1.1. Pacnpegenenue annenei noiumMophHoro
nokyca lle462Val rena CYPTAT B rpynne nauyeHToB My#4uH
¢ Gecniogvem 1 B rpynne KOHTPoONA

Kontpomsnad rpynmna

74.8

6e3 asoocmepMuI
aG/G
¢ azoocmepmueil HA/G
68.60 | WA/A
OCHOBHas rpymnmna

%

PucyHok 1.2. PacnpeseneHne reHoTMNMYBCKNX BapHaHTOB
nonumopduama lle462Val rena CYPTAT cpeau nauueHToB
MYHUMH C 6BCMNOAMEM W B TPYNNE KOHTPONA

Jlajiee HaM MPeACTAaBUJIOCh WHTEPECHBIM HU3YYIUTh
JIOJIX BCTPEYAEMOCTH aJIjIeJIeld ¥ TEHOTHIIOB T10 TIOJIMMOP-
dusmy Ileq62Val rena CYP1A1 cpeu OATPYIIT MY>KUKH
¢ azoocnepmueit (n=35) u 6e3 He€ (n=105). Cpeau moI-
TPYIIIBI MY>KUHMH C a300CIIEPMUEN pacipeieJieHHe Jac-
TOT aJIIeJIel MaJIO OTJIMYAJIOCHh OT TAKOBBIX B KOHTPOJIE:
IS aJIIesisl A 5TO 3HaYeHHe COOTBETCTBOBAJIO 82.9%, a
s G - 17.1%. AHajioTuaHast IUHAMUKA PETUCTPUPOBA-
JIach U B OTHOIIIEHUY T€HOTHUIIOB: TeHOTUI A/A BCTpevast-
cay 68.6% (24/35), A/Gy 28.6% (10/35) u G/Gy 2.9%
(1/35) obcite;OBaHHBIX MYKUYUH B 3TOH moarpytie. Of-
HAaKO, CPeIN MOATPYIIIBI My>KUUH 0e3 a300CIIepMHY Ha-

6JII0/TAJIOCH HEKOTOPBIE OTJINYUS B PACIIPE/IEJIEHIH Yac-
TOT QJUIEJIPHBIX ¥ TEHOTHITNYECKUX BAPUAHTOB U3yJeH-
HOTO JIOKyca. B wactHocTu, eciu ayuienu A u G BBISBIISI-
JIUCH B 76.2% 1 23.8% ciydasx, To reHotunbl A/A, A/G u
G/Gy 57.1% (60/105), 38.1% (40/105) u 4.76% (5/105)
MY>KUYUH JAHHOH TPYIIIIBL.

CreoBarTesibHO, U3 TPUBEJEHHBIX PE3YIHTATOB HAM
OYEBH/IHBI HAUTUYHS PA3JIMYHH B JI0JISIX PACIPe/IeIeHUS
asteneit (A u G) u renorunos (A/A, A/G u G/G) 1o mo-
sumopodusmy Ile462Val rena CYP1A1 mexxy BeIGOpKa-
MM KOHTPOJISI U MY>KUHH ¢ OecruiogueM. Bmecre ¢ TeMm,
JUTSI yTOYHEHUSI CTETIEHH BKJIAJIa JAHHOTO MOJTUMOPGhU3-
Ma B MEXaHU3MbI (POPMUPOBAHUS MY>KCKOTO O6€CILIIOIUH
HaMU IIPOBEJIEH CPABHUTEIbHBIA CTATUCTUIECKUH aHA-
JIN3 Pa3JIMYUH B YACTOTAX aJIJIeJIed M TEHOTUIIOB 10 I10-
nmumopdusmy Ile462Val rena CYP1A1 Mex/Iy U3ydeH-
HBIMH TPYIIIaMH U TOJrPYIIIaMUU ManueHToB. Tak, B
CPaBHHUTEJHLHOM acIeKTe C KOHTPOJEM, B OCHOBHOU
rpyIIe My»XK4YUH ¢ 6ecrionueM ajnenab G craTucTuuec-
KH JOCTOBEPHO Yallle PEruCTPUPOBAIACh B 1.9 pas
(22.1% nipotuB 13.2%; u2=8.1; p<0.05). PaccuntanHbIi
OTHOCHUTEJIbHBIN IIaHC OOHAPYKEHUs JAHHOTO aJIIesist
Cpeay MAaeHTOB MY»KCKHUM OeCIIOZEM IO CPAaBHEHUIO
KOHTPOJISI OBLI BBICOKUM U cocTaBus: OR=1.9 mpu
95%Cl:1.22-2.96.

BbiBoAbl. Takum 06pazom, OIeHKa BKJIA/1a TIOJIMMOP-
¢duzma Ile462Val rena CYP1A1 ¢ 3THOIIATOrEHE30M MY3K-
cKoro O6ecriouu B Y36eKrcTaHe IPOBOUIIACH BIIEPBHIE.
ITosryueHHBIE HAMU Pe3yJIbTAThI HCCIEI0OBAHUS KOCBEH-
HO YKa3bIBAIOT HA IUCPETYJISITOPHOE BJIMSTHHE HEOIaroI-
PHUATHOTO aJUIEJIBHOTO BAPUAHTA IAHHOTO IOJTUMOPGHU3-
Ma Ha 3Kcrpeccuio ruroxpoma CYP1A1 u paboTsr 6uo-
TpaHcopManuu KCeHOOMOTHKOB, UTO SIBJISIETCS Ba’KHBIM
MOATBEPKAEHUEM O 3HAUMMOCTH HAPYIIEeHUU IEePBOU
(azpl meToxcuKaUK B MOJIBEPKEHHOCTH OPraHU3MA K
(opMUpPOBaHUIO ¥ PA3BUTHIO MY?KCKOT0 Oecruioguu. [Tpu
5TOM, BOKHO OTMETHTb, YTO HAPACTAHUE KOJTMIECTBA He-
6JIarONIPUSITHBIX AJJIEJIBHBIX BADHAHTOB JAHHOTO MOJIH-
MOPGHOTO JIOKYCa CBA3aHO UCKIIOUUTENIHHO C YBEINJe-
HHUEM PHCKa Pa3BUTHS MYXKCKOro Gecruionnu 6e3 azoc-
epMun. ATU JIAHHBIE I03BOJISAIOT C/I€JIATh BHIBOJL O TOM,
yto mosimmopdusm Ile462Val rena CYP1A1 BHOCHT OII-
pelleJIeHHBIA BKJIaJ B GOPMHUPOBAHUE T€HETHUYECKOMN
CTPYKTYPHI NIPEAPACIIOIOKEHHOCTH K PA3BUTUIO MYKC-
KOTO 6eCIIous.
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CYP2G19 genining G681A allel
polimorfizmining erkak tug‘ilishining buzilishi
genezisidagi ahamiyati

Irgashev D.S.', Gasanova Sh.S.", Boboev K.T.2
' «Doctor D-IVF> MChJ

? Respublika ixtisoslashtirilgan gematologiya ilmiy-amaliy tibbiyot markazi

Annotatsiya. CYP2C19 genining G681A polimorfizmining erkaklar bepushtligining
shakllanishidagi roli tahlil qilindi. Tadqiqot erkaklar bepushtligining turli klinik
shakllariga ega bo‘lgan 140 nafar bemor va 155 shartli sog‘lom fertil erkaklar namunasi
bo‘yicha o‘tkazildi. Ushbu lokusning jinsiy gormonlar, aynigsa, androgenlar sintezini
tartibga solishda ishtirok etishiga qaramay, ushbu genning noqulay variantini tashish
erkaklarning fertilligining buzilishiga mustaqil fenotipik ta’sir ko‘rsatmaydi, bu bizga
ushbu genning jinsiy gormonlar, aynigsa, androgenlar sintezini tartibga solishda
ishtirok etmaydi, degan xulosaga kelishimizga imkon beradi. Erkaklarning
tug‘ilishining buzilishi geneziyasida mustagqil rol o‘ynaydi.

Kalit so‘zlar: erkaklar bepushtligi, CYP2C19 genining G681A polimorfizmi, allel,

genotip.

Dolzarblik

Erkaklar bepushtligi zamonaviy andrologiyaning
dolzarb muammosi bo‘lib, bepusht nikohlarning u yoki
bu shakliga sezilarli hissa (45-50%) qo‘shadi [1] va butun
dunyo bo‘yicha tug‘ish yoshidagi juftliklarning taxminan
15 foizi ushbu patologiyadan aziyat chekadi [2].

Ma’'lumki, erkaklar bepushtligi xromosoma
o‘zgarishlari (Klaynfelter sindromi va boshqalar) yoki
nuqtali gen mutatsiyalari (Kalman, Kartagener
sindromlari va boshqalar) [3,4] ko‘rinishidagi genetik
omillar bilan bogliq bo‘lishi mumkin. Shuningdek, AZF
genetik lokusining deletsiyalari yoki CFTR geni
mutatsiyalarining birgalikda kechishi tufayli kelib
chiqadigan azoospermiyaning ko‘proq uchraydigan
holatlari ham mavjud [5].

Bundan tashqari, dalillarga asoslangan tibbiyot nuqtai
nazaridan erkaklar bepushtligining shakllanishida
ksenobiotiklarni detoksikatsiya qiluvchi genlar tizimidagi
buzilishlar muhim omil hisoblanadi [6]. Sitoxrom CYP19
geni steroid gormonlar, shu jumladan jinsiy gormonlar
sintezini boshqarishda, aynigsa erkaklar jinsiy
gormonlari - androgenlar sintezida ishtirok etadi.
Keyinchalik androgenlardan ayollar jinsiy gormonlari
hosil bo‘ladi [7,8]. Ushbu gen erkak jinsiy gormonlarining
ayol jinsiy gormonlariga aylanishini tartibga solishda juda
muhim rol o‘ynaydi [9]. Bu genlarning noqulay genotipik

variantlari androgenlar yoki estrogenlar sintezining
buzilishiga va tanqisligiga olib kelishi mumkin [10], bu
esa 0z navbatida bepushtlik xavfini keltirib chiqarishi
mumkin.

Ishning magsadi. Erkaklar bepushtligi shakllanishida
CYP2C19 (G681A) detoksikatsiyasining birinchi fazasi
geni polimorfizmining rolini baholash.

Materiallar va metodlar. Tadqiqotga bepushtlik bilan
ogrigan 140 nafar erkak kiritildi. Ulardan: 35 nafari
(25,0%) azoospermiyali bemorlar, 105 nafari (75,5%)
azoospermiyasiz bemorlar edi. Nazorat guruhiga 155
nafar fertil erkak kiritildi.

CYP2C19 geni G681A polimorf lokusini genotiplash
real vaqt rejimida polimeraza zanjir reaksiyasi usulida
(RotorGene Q, Quagen, Germaniya) amalga oshirildi.
Buning uchun oldindan «Ribo-prep» («InterLabServis,»
Rossiya) reagentlar to‘plami yordamida qon
namunalaridan genom DNKsi ajratib olindi. Ushbu lokus
assotsiatsiyalari tahlili «holat-nazorat» tipidagi ikkita
tanlanmani taqqoslash yordamida o‘tkazildi.

Olingan natijalarni statistik qayta ishlash OpenEpi
V.9.2 dasturiy paketidan foydalangan holda amalga
oshirildi. CYP2C19 geni G681A lokusi genotiplari
tagsimotining Xardi-Vaynberg tagsimotidan og‘ishini
baholash Pirsonning modifikatsiyalangan xi-kvadrat
mezoni yordamida amalga oshirildi. Ma’lumotlarni
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hisoblash «Hardy-Weinberg equilibrium calculator»
onlayn dasturi yordamida o‘tkazildi.

Natijalar va muhokama

Ikkala o‘rganilgan tanlanmada ham CYP2C19 geni
G681A lokusining genotipik variantlarining haqiqiy
tagsimlanishi RXVda nazariy jihatdan kutilganiga mos
keldi (r>0.05). Soglom nazorat guruhida (n=155) ushbu
polimorfizmning G va A allellarining chastota tagsimotini
o‘rganish ularning 85,5% (n=265) va 14,5% (n=45)
hollarda uchrashini aniqlashga imkon berdi. Ushbu
polimorfizm bo‘yicha G/G, G/A va A/A genotipik
chastotalari nazoratda mos ravishda 73,6% (n=114),
23,9% (n=37) va 2,5% (n=4) holatlarda aniqlandi (1 va 2-
rasmlarga hamda 1-jadvalga qarang).
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2-rasm. Bemorlar va nazorat guruhlarida CYP2C19
genining G681A polimorfizmi genotiplarining
tagsimlanishi

1-jadval
Bemorlar va nazorat guruhlarida CYP2C19 genining
G681A polimorfizmi allellari va genotiplarining
tarqalish chastotasi

Yacrora ajuteneit Yacrota pacrpe/Ie/eHust [CHOTHIIOB
I'pynna G A G/G G/A A/ A
n % | n| % n % | n| % n %

OcHoBHast

237 | 84.6 (43| 154|100 | 71.4 |37| 264 | 3 2.2
rpymma (n = 140)

¢ azoocnepmuei

7110]143 | 26 | 74. ] ;
i 60 | 857 |10]14.3 |26 | 743 | 8 | 229 | 1 | 238
Bes asoocnepMun | 12 | g5 33| 157 | 74 | 705 [29] 276 | 2 | 19
(n=105)

Kontponsnas

265|855 [45| 145|114 73.6 (37| 239 | 4 2.5

rpynma (n = 155)

Shu bilan birga, tadqiqotlarimizda bepushtlik bilan
og‘rigan erkaklarning asosiy guruhida (n=140) G asosiy
allelining uchrash ulushi 84,6% (n=237) ni, A ikkilamchi
allelining uchrash ulushi esa 15,4% (n=43) ni tashkil
etdi. Bundan tashqari, G/G genotipining ulushi 71,4%
(n=100) ga yetdi, G/A va A/A genotiplarining chastotasi
esa mos ravishda 26,4% (n=37) va 2,2% (n=3) hollarda
qayd etildi.

Azoospermiyali erkaklar orasida G (85,7%) va A
(14,3%) allellarining chastotasi nazorat guruhidagi kabi
deyarli bir xil holatlarda aniglandi. Shuningdek, G/G
(74,3%), G/A (22,9%) va A/A (2,8%) genotiplari
chastotalarining tagsimlanishida ham shunga o‘xshash
natijalar olindi. Azoospermiyasiz bepusht erkaklar
guruhida nazorat guruhiga nisbatan allellar (G - 84,3%
va A - 15,7%) va genotiplar (G/G - 70,5%, G/A - 27,6% va
A/A - 1,0%) tashuvchanligi ulushida ahamiyatsiz bo‘lsa-
da, ba’zi farqlar kuzatildi.

Bepusht erkaklarning asosiy guruhi va nazorat guruhi
o‘rtasida A allelining chastotasini tagsimlanishidagi
ahamiyatsiz farq uning bemorlar orasida 1,1 baravar
ko‘payishi bilan ifodalandi (15,4% ga nisbatan 14,5%;
u2=0,1; P=0,76; OR=1,1; 95%CI: 0,61-1,99). Bu asosiy
guruhda G/A geterozigot genotipining 1,1 baravar
ko‘payishi (26,4% ga nisbatan 23,9%; u2=0,3; P=0,60;
OR=1,1; 95%CI: 0,78-1,55) va A/A gomozigot mutant
genotipining bir martadan kam pasayishi (2,1% ga
nisbatan 2,6%; u2=0,1; P=0,76; OR=0,8; 95%CI: 0,2-
3,19) bilan nazorat guruhidagi ko‘rsatkichlarga nisbatan
taqqoslandi (2-jadvalga qarang).

1-jadval
Bemorlar guruhlarida GYP2G19 genining G681A

polimorfizmi allel va genotipik variantlari
chastotasidagi farqglar

=B

SE > | P | RR | 95%CI | OR | 95%CI
= g OcHoBHast Kontposmshas x o °

E 13 rpymma Ipymna

=
n % n %

G 237 84.6 265 85.5 | 0.1 0.76 1.0 0.63-1.58 0.9 0.47-1.73

A 43 15.4 45 145 | 0.1 0.76 1.0 0.65-1.54 1.1 0.61-1.99
G /G 100 71.4 114 | 735 | 0.2 0.67 1.0 0.6-1.67 0.9 0.57-1.43
G/A 37 26.4 37 239 [ 0.3 0.60 1.1 0.65-1.86 1.1 0.78-1.55
AlA 3 2.1 4 26 | 0.1 0.76 0.8 0.15-4.35 0.8 0.2-3.19

Azoospermiyali erkaklarda, nazorat guruhi giymatlari
bilan solishtirilganda, o‘rganilgan genetik polimorfizm
bo‘yicha allellar va genotiplarni tashishda sezilarli farqlar
aniqlanmadi. Xususan, azoospermiyali erkaklarda G
(85,7% va 85,5%) hamda A (14,3% va 14,5%) allellarining
chastotalari nazorat guruhidagi ko‘rsatkichlarga deyarli
mos keldi (u2<3,85; p>0,05; OR=1,0). Shuningdek, G/G
(74,3% va73,5%; u2<3,85; p>0,05; OR=1,0), G/A (22,9%
va 23,9%; 12<3,85; p>0,05; OR=0,9) va A/A (2,9% va
2,6%; u2<3,85; p>0,05; OR=1,1) genotiplarining
chastotalari ham nazorat guruhidagi ko‘rsatkichlardan
deyarli farqlanmadi. Shunday qilib, CYP2C19 genining
G681A polimorfizmi va azoospermiya bilan kechadigan
erkaklar bepushtligi o‘rtasida bog‘liqlik yo‘qligi aniq
ko‘rinib turibdi (3 va 4-rasmlarga qarang).
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3-rasm. Azoospermiyali bemorlar guruhida
va nazorat guruhida CYP2C19 genining G681A
polimorfizmi allellarining chastotasi
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4-rasm. Azoospermiyali bemorlar guruhlarida va
nazorat guruhida CYP2C19 genining G681A
polimorfizmi genotipik variantlarining tagsimlanishi

Xulosa

Afsuski, jahon adabiyotlarini o‘rganish davomida
CYP2C19 genining G681A polimorfizmining erkaklar
bepushtligi etiopatogenezidagi rolini tahlil qilishga
bag‘ishlangan ishlarni topa olmadik. Shu bilan birga,
detoksikatsiya tizimining boshqa genlarining erkaklar
bepushtligi shakllanishi bilan bogTliqligi haqgidagi ishlar
ham yakka-yu yagona tadqiqotlar bilan cheklangan bo‘lib,
olingan ma’lumotlar yetarlicha ziddiyatlidir [77,11]. Jahon
adabiyotlaridagi qarama-qarshi ma’lumotlarga ko‘ra
[9,12], CYP2C19 genining G681A genotipik variantlarining
uchrash chastotasi va uning estrogenlar nomutanosibligi
bilan bogliq turli kasalliklarni shakllantirishdagi roli turli
aholi va etnik guruhlarda farq qgiladi.

Shunday qilib, biz erkaklar bepushtligi rivojlanish xavfi
va CYP2C19 genining G681A polimorf varianti o‘rtasida
sezilarli bog‘liglikni aniglamadik. Bu esa erkaklar fertilligi
buzilishi kelib chigishida ushbu genning mustaqil roli
yo‘qligini ko‘rsatadi. CYP2C19 genining G681A
polimorfizmi jinsiy gormonlar, aynigqsa androgenlar
sintezini tartibga solishda ishtirok etishiga qaramay, ushbu
genning noqulay variantini tashish erkaklar fertilligining
buzilishida mustaqil fenotipik ta’sirga ega emas. Bu esa
681A funksional jihatdan noqulay genotipik variantning
erkaklar bepushtligi namoyon bo‘lishiga nisbatan kuchsiz
ta’sirga ega bo‘lishi mumkinligini ko‘rsatadi.

Bu CYP2 sitoxrom geni polimorfizmi va erkaklar
bepushtligi rivojlanish xavfi o‘rtasidagi bog‘liqlikni
o‘rganish bo‘yicha kam sonli ishlardan biri bo‘lganligi
sababli, xulosalarimizni yakuniy tasdiqlash uchun
ksenobiotiklar detoksikatsiya tizimining turli bosqichlari
vau bilan sinergik o‘zaro ta’sir giluvchi gen oilalari bo‘yicha
keng qamrovli tadqiqot o‘tkazish zarur deb hisoblaymiz.
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Annotation

The role of the G681A polymorphism of the CYP2C19 gene in the
formation of male infertility was analyzed. The study was conducted
on a sample of 140 patients with various clinical forms of male infertility
and 155 conditionally healthy fertile men. Despite the involvement of
this locus in the regulation of the synthesis of sex hormones, especially
androgens, the carriage of an unfavorable variant of this gene does not
have an independent phenotypic effect on male fertility disorders, which
allows us to conclude that this gene does not play an independent role
in the genesis of male fertility disorders.

Key words: male infertility, G681A polymorphism of the CYP2C19

gene, allele, genotype.

Relevance

Male infertility is a pressing issue in modern andrology
and contributes significantly (45-50%) [1] to various
forms of infertile marriages, with approximately 15% of
childbearing-age couples worldwide suffering from this
pathology [2].

It is known that male infertility can be caused by
genetic factors such as chromosomal changes (Klinefelter
syndrome, etc.) or point gene mutations (Kallmann,
Kartagener syndromes, etc.) [3,4], as well as more
frequent cases of azoospermia caused by deletions in the
AZF genetic locus or combinations of CFTR gene
mutations [5].

Additionally, a significant factor in the development of
male infertility, from the perspective of evidence-based
medicine, is the disruption of the xenobiotic detoxification
gene system [6]. The CYP19 cytochrome gene participates
in the regulation of steroid hormone synthesis, including
sex hormones, especially in the synthesis of male sex
hormones - androgens, which subsequently form female sex
hormones [7,8]. This gene plays a very important role in
regulating the conversion of male sex hormones into female
sex hormones [9]. Unfavorable genotypic variants of these
genes can lead to disruption of androgen or estrogen
synthesis and deficiency [10], which can be accompanied
by a risk of infertility.

Objective of the study. To assess the role of the
CYP2C19 (G681A) first-phase detoxification gene

polymorphism in the development of male infertility.

Materials and methods. The study included 140 men
with infertility. Of these: 35 (25.0%) were patients with
azoospermia, 105 (75.5%) were patients without
azoospermia. The control group included 155 fertile men.

Genotyping of the G681A polymorphic locus of the
CYP2C19 gene was carried out using real-time polymerase
chain reaction (RotorGene Q, Qiagen, Germany), with
preliminary isolation of genomic DNA from blood
samples using the «Ribo-prep» reagent Kkit
(«InterLabService,» Russia). The analysis of the
associations of this locus was conducted by comparing
two samples using the «case-control» method.

Statistical processing of the obtained results was
carried out using the OpenEpi V.9.2 software package.
Assessment of the deviation of the G681A locus genotype
distribution of the CYP2C19 gene from the Hardy-
Weinberg equilibrium was carried out using the modified
Pearson chi-square test. Data calculations were
performed using the online «Hardy-Weinberg
equilibrium calculator.»

Results and discussion

In both studied samples, the actual distribution of
genotypic variants of the G681A locus of the CYP2C19
gene corresponds to the theoretically expected one in
HWE (p>0.05). Study of the frequency distribution of the
G and A alleles of this polymorphism in the healthy
control group (n=155) revealed their occurrence in 85.5%
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(n=265) and 14.5% (n=45) of cases, respectively. G/G,
G/A, and A/A genotypic frequencies for this
polymorphism in the control group were found in 73.6%
(n=114), 23.9% (n=37), and 2.5% (n=4) of cases,
respectively (see Figures 1 and 2, and Table 1).
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Figure 1. Distribution of alleles for the G681A
polymorphism of the CYP2C19 gene in patient and

control groups
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Figure 2. Distribution of CYP2C19 gene G681A
polymorphism genotypes in patient and control groups

Table 1
Frequency distribution of alleles and genotypes
of the CYP2C19 gene G681A polymorphism
in patient and control groups

G/A (22.9%), and A/A (2.8%) genotype frequencies.
Although not substantial, some differences were observed
in the allele frequencies (G - 84.3% and A - 15.7%) and
genotype frequencies (G/G - 70.5%, G/A - 27.6%, and A/
A - 1.9%) in the group of infertile men without
azoospermia compared to the control group.

The observed non-significant difference in the
frequency distribution of the A allele between the main
group of infertile men and the control group was
characterized by its 1.1-fold increase among patients
(15.4% versus 14.5%; u2=0.1; P=0.76; OR=1.1; 95%CI:
0.61-1.99). This was accompanied by a non-significant
1.1-fold increase in the heterozygous G/A genotype in the
main group (26.4% versus 23.9%; u2=0.3; P=0.60;
OR=1.1; 95%CI: 0.78-1.55) and a decrease in the
homozygous mutant A/A genotype to less than once (2.1%
versus 2.6%; u2=0.1; P=0.76; OR=0.8; 95%CI: 0.2-3.19)
compared to the control group (see Table 2).

Table 2
Differences in the frequency of allelic and genotypic
variants of the CYP2C19 gene G681A polymorphism
in patient groups

<2

SE | P | RR | 95%Cl | OR | 95%cCI
52 OcHosras Konrpomsras | X ¢ ©
E o rpynna pynna

=
n % n %

G | 237 | 846 | 265 | 855 |01 | 076 | 10 | 063158 | 09 | 047-1.73

A |43 [ 154 a5 |145]01] 076 | 10 | 065154 | 11 | 0.61-1.99
G/G | 100 | 714 | 114 [ 73502 067 | 10 | 06167 | 09 | 057143
G/A| 37 | 264 | 37 | 239 | 03] 060 | 1.1 | 065186 | 1.1 | 078155
AMA| 3 | 20 | 4 | 26 |01] 076 | 08 | 0.15435 | 08 | 023.19

Yacrota amneneit Yacrora pacrpeieneHns reHoTUIoB

Ne I'pynma G A G/G G/A AlA

n % | n| % n % n % n %

| | Ocnopra 237|846 |43 | 154 [ 100| 714 |37| 264 | 3 | 22
rpymna (n = 140)

¢ azoocmepMueit

2| aoss) 60 | 857 | 10| 143 |26 | 743 | 8 | 229 | 1 | 28
3 |Bes asoocmepmnnt |\ o g5 a3l 457 | 74 | 705 [29] 276 | 2 | 19
(n=105)
KonTponsnas

265|855 | 45| 145|114 | 73.6 |37| 239 | 4 2.5
rpynna (n = 155)

Simultaneously, in our studies among the main group
of examined infertile men (n=140), the frequency of the
major G allele was 84.6% (n=237), while the minor A
allele was 15.4% (n=43). Additionally, the proportion of
the G/G genotype reached 71.4% (n=100), whereas the
G/A and A/A genotypes were observed in 26.4% (n=37)
and 2.2% (n=3) of cases, respectively.

Among men with azoospermia, the frequencies of the
G (85.7%) and A (14.3%) alleles were found to be almost
identical to those in the control group. Moreover, similar
data were obtained for the distribution of G/G (74.3%),

Among men with azoospermia, no significant
differences were found in the frequency of alleles and
genotypes for the studied genetic polymorphism
compared to the control values. The frequency of alleles
G (85.7% vs. 85.5%) and A (14.3% vs. 14.5%) among men
with azoospermia closely matched their values in the
control group (u2<3.85; p>0.05; OR=1.0). Similarly, the
frequencies of genotypes G/G (74.3% vs. 73.5%; 1u2<3.85;
p>0.05; OR=1.0), G/A (22.9% vs. 23.9%; 12<3.85;
p>0.05; OR=0.9), and A/A (2.9% vs. 2.6%; 12<3.85;
p>0.05; OR=1.1) also showed almost no differences from
those in the control group. Consequently, the absence of
an association between the G681A polymorphism of the
CYP2C19 gene and the development of male infertility
with azoospermia is quite evident (see Figures 3 and 4).
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Figure 3. Frequency of CYP2C19 gene G681A

polymorphism alleles in azoospermia patients and
in the control group
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Figure 4. Distribution of genotypic variants of the
CYP2C19 gene G681A polymorphism in groups of
patients with azoospermia and in the control group

Conclusion

Unfortunately, when analyzing the world literature, we
were unable to find studies devoted to the analysis of the
role of the CYP2C19 gene G681A polymorphism in the
etiopathogenesis of male infertility. At the same time,
works related to the relationship between other genes of
the detoxification system and male infertility formation
are also limited to isolated studies, and the obtained data
are quite contradictory [7,11]. Due to conflicting global
literature data [9,12], it appears that the frequencies of
G681A genotypic variants of the CYP2C19 gene and its
role in the formation of various estrogen imbalance-
related conditions vary across different populations and
ethnic groups.

Thus, we have not found a significant relationship
between the risk of male infertility development and the
polymorphic variant of the G681A of the CYP2C19 gene,
which allows us to conclude that this gene has no
independent role in the genesis of male fertility disorders.
Despite the involvement of the CYP2C19 gene G681A
polymorphism in the regulation of sex hormone synthesis,
especially androgens, carrying the unfavorable variant of
this gene does not have an independent phenotypic effect
on male fertility disorders. This may indicate a possible
weak effect of the functionally unfavorable genotypic
variant 681A in relation to male infertility manifestation.

Since this is one of the few studies examining the
relationship between the CYP2 cytochrome gene
polymorphism and the risk of male infertility
development, to definitively confirm our conclusions, we
consider it necessary to conduct an extended study of
various phases of the xenobiotic detoxification system and
its synergistically interacting gene families.
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3HAYUMOCTb annenbHoro nonumopguama
G681A rena GYP2G19 B reHe3e HapylweHus
MYMCKON (DepTUNbHOCTH.
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AHHOTauuA

IIpoBenen ananus posu nonumopdusma G681A rena CYP2C19 B popmupo-
BaHUU MYKCKOTO Oecrutonus. VceaenoBaHye MPOBEIEHO HA BHIOOPKAX U3 140
IMaITUEHTOB C PA3JIMYHBIMU KJIMHUYECKUMHA (I)OpMaMI/I MY>KCKOT'O 6ecnnozu/1;{ nu
155 YCJIOBHO-3/I0POBBIX (DePTUIbHBIX MY:KYMH. HecMOTps Ha BOBJIEYEHHOCTD
JIAHHOTO JIOKYCA B PETYJISIIIUH CHHTE3a II0JIOBBIX TOPMOHOB, OCOOEHHO aHZpore-
HOB, HOCUTEJIbCTBA HEOJIATONPHUATHOTO BADUAHTA TOTO TeHa He 00J1a/1aeT caMo-
CTOATEJIbHBIM (PEHOTUITHUECKUM 3P (HEKTOM HAPYIIIEHHU MY>KCKOH (PepTHUIIBHO-
CTH, UTO ITO3BOJISIET C/I€JIATh BBIBOJ, 00 OTCYTCTBUU CAMOCTOATETIHHOU POJIU 3TO-
TO TeHa B reHe3e HapyIlIeH!s MY>KCKOH (pepTHIHHOCTH.

KnioueBble enoBa: my:xckoe 6ecrioaue, moauMopdusm G681A rena CYP2C19,

aJlJIeJIb, TEHOTHII.

AKTyanbHOCTb

MyzKkckoe OecIiofiie MpeCTaBiIsieT OO0 aKTyaTb-
HYIO TPO0JIEMY COBPEMEHHOM aH/IPOJIOTUH U BHOCAT Cy-
IECTBEHHBIA BRI (45-50%) [1] B TO¥ i uHOM (op-
Me 6eCIIOIHBIX OPAKOB M IIPUMEPHO 15% Tap AETOPOJ-
HOT'O BO3pacTa BO BCEM MHUPE CTPAAAIOT TaHHOM! MTaTOJI0-
ruei [2].

M3BECTHO, UTO MY’KCKOe OecIiofiue MOKET ObITh
00yCJIOBJIEHO TeHeTuuecKnMHU (haKTOpaMu KakK B BU/E
XPOMOCOMHBIX U3MeHeHu#H (cuHapom KnsitHdenbrepa u
JIp.) WJIH TOYKOBBIX T€HHBIX MyTaru (cuHpomMbl Kaib-
maHa, Kaprarenepa u 71p.) [3,4], Tak u 6oJiee yacThie CIty-
Yau a300CIepMUH, 00YCIOBIEHHBIE JEIEIHUAMU TeHETH-
yeckoro Jiokyca AZF wiu coueTaHWeM MyTaIuil TeHa
CFTR [5].

Kpowme Toro, cymiecTBeHHBIM (pakTOpOoM, (popMUpOBa-
HUE MY?KCKOe OecIIo/ire ¢ TO3UINH JJ0Ka3aTeIbHOU Me-
JIUIAHBI, SIBJISTFOTCS] HAPYIIIEHUs B CUCTEME T€HOB JIETOK-
CUKaIUuu KceHOOnoTukoB [6]. T'en muroxpoma CYP19
YYaCTBYET B PETYJISIMH CHHTE3a CTEPOUIHBIX TOPMOHOB,
B TOM YHCJIE TTOJIOBBIX, 0COOEHHO B CHHTE3€ MYKCKHUX I10-
JIOBBIX TOPMOHOB - aH/IPOT€HOB, U3 KOTOPBIX MOCIEAYIO-
meM 00pas3yrTces JKEHCKHE MOJIOBble TOPMOHBI [7,8].
JIaHHBIN T€H UTPAeT OUYeHb BAKHYIO POJIb B PETY/IAIUN
MIPeBPAIeHU N MY>KCKHX ITOJIOBBIX TODMOHOB B JKEHCKHUE
I10JI0OBbIE TOPMOHEI [9]. HebaronpusiTHbie T€HOTUTIN-
yecKue BapUaHThI 3TUX T€HOB, MOTYT IIPUBECTU K HAPY-
MIEHWIO CHHTEe3a U eUIUTY aHAPOTEHOB WJIH 3CTPOTe-

HOB [10], UTO MOKET COITPOBOXKAATHCS PUCKA PA3BUTHEM
OecIIoaueM.

Llenb pa6oTbl. Onenka posin moauMopdusmMa reHa
riepBoit ¢dass erokcukauu CYP2C19 (G681A) B dop-
MHPOBAHUU MY>KCKOTO OECILIO/THS.

MaTtepuanbl U MeTofbl. B rcciieoBaHNe BKIOUEHb
140 My»X4uH ¢ 6ecrutogueM. 13 Hux: 35 (25.0%) cocra-
BIJIH TIAIIUEHTHI ¢ a300CTiepMUeH, 105 (75.5%) - maru-
€HTHI €3 a300CIEPMIH. B KOHTPOIHHYIO IPYIIILY BKJIIO-
qn 155 GepTUIHbHBIX MY>KUKH.

T'enorunupoBanue momuMopgHOro jJokyca G681A
reHa CYP2C19 ocCyIIecTBIIsIJIM METO/IOM IOJIMMEPAa3HOU
HeHHOfI PeakKIuu B pEXHME€ peaJIbHOIO BPEMEHHU
(RotorGene Q, Quagen, I'epmaHusi), IpeIBAPUTETHHO
BbiZie B reHOMHOU JTHK n3 06pasioB KPOBHU C MOMO-
1pI0 Habopa peareHToB « Pubo-mpen» (« MurepJla6Cep-
BHC», Poccust). AHAJIN3 acCoIUAaIUii JAHHOTO JIOKyca ObLT
MpOBE/IEH IPU MOMOIIM CPAaBHEHUs JBYX BBIOOPOK IO
THILY «CJIy4al-KOHTPOJIb».

Crarucrtuueckyo 06paboTKy IMOJIyIeHHBIX pe3yIbTa-
TOB IIPOBOAWJIN C HUCIIOJIb30OBAHHUEM ITAKET IIPOTrPaMMBbI
OpenEpi V.9.2. OnieHKa OTKJIOHEHUs PaCIpe/iesIeHuH
reHoTHumoB Jiokyca G681A rena CYP2C19 ot pacmpee-
snenus Xapau—BaiHGepra mpoBOAIIACH C UCIIOJIH30Ba-
HHEM MOIUGMUITUPOBAHHOIO KpUTepus Xu-KkBasipat [Tup-
coHa. PacueT JaHHBIX TPOU3BOJUIINCH C UCIIOJIb30BAHMU-
em onaiH-iporpammel « Hardy —Weinberg equilibrium
calculator».
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PesynbTatbl H 06CYMAEHHE. B 00enx rcce0BaHHbIX
BBIOOPKAX (haKTHUeCKOe pacipe/ieyieHie TeHOTHITNYeC-
Kux BapuaHToB Jiokyca G681A rena CYP2C19 cooTsert-
CTBYET TEOPETHUECKH OkujilaeMomy rpu PXB (p>0.05).
M3yueHne 4aCTOTHOTO pacipezesieHus amiened G u A
JIAHHOTO IMOJIUMOpGU3Ma B TPYIIIE 3[0POBOTO KOHTPO-
51 (N=155) MO3BOJIMJIO YCTAHOBUTD UX BCTPEUYAEMOCTD B
85.5% (n=265) u 14.5% (n=45) cayuyasx. [eHOoTUTTIUEC-
kue yactotbl G/G, G/A u A/A 1o gaHHOMY TOJTUMOP(PHU3-
My B KOHTPOJIE BBISIBJIEHHI B 73.6% (n=114), 23.9% (n=37)
u 2.5% (n=4) cIydassx COOTBETCTBEHHO (CMOTPHTE PUCYH-
KU 14 2. 1 TabIuny 1).
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PucyHok 2. PacnpeaengHue reHoTUnoB nonuMopdnsma
G681A rena CYP2C19 B rpynnax nauMeHTOB U KOHTPOAA

Tabnuua 1
Yactora pacnpepeneHua annenei U reHoTHNOB
nonumopdusma G681A rena CYP2C19 B rpynnax
NauXeHToB U KOHTpONA

OHOBPEMEHHO C 3TUM, B HAIITUX UCCIIEOBAHUSX Cpe-
JTF OCHOBHOH TPYIIITBI 00CIIEOBAHHBIX MY>KUHH C 6eCIIo-
nueM (N=140) J0JIs1 BCTPEYaeMOCTH MasKOPHOTO aJLIesist
G cocraBmia 84.6% (n=237), a MUHOPHOTO ajLiens A —
15.4% (n=43). Ilomumo storo, foss reaotuna G/G mo-
xoauia 710 71.4% (n=100), Torga Kak 4acTOTHI T€HOTH-
1moB G/A u A/ A peructTpupoBaiuch B 26.4% (n=37) 1 2.2%
(n=3) ciyuasx.

Cpenu My»K4HH € a300CIIEPMUEH 4acToThI ayiened G
(85.7%) u A (14.3%) oOHapy>KeHBI ITIOYTH B OJUHAKOBBIX
cyJasiX, Kak ¥ B KOHTPOJIbHOU rpyte. K Tomy ke, aHa-
JIOTUYHBIE JJAaHHBIE TTOJIYYeHbI U B PacIpesie/IeHNH Jac-
TOT reHOTHII0B G/G (74.3%), G/A (22.9%) u A/A (2.8%).
XOTs1 ¥ He CyIIECTBEHHO, HO BCE K€ HEKOTOPbIE OTJTHUHS
OoOHapYKEeHBI B ZI0JIe HOCUTEIbCTBa asesnei (G — 84.3%
u A — 15.7%) u renotunos (G/G — 70.5%, G/A — 27.6% u
A/A —1.9%) B rpynne Mmy»x4uH ¢ 6ecrionneM 6e3 a3ooc-
IIEPMUH 10 OTHOIIIEHUO K TAKOBBIM B KOHTPOJILHOU TPYTI-
Iie.

HabromaeMoe He3HAUNMOE Pa3IUIHE B PACIIPesieie-
HUH YaCTOTHI AJIEJIS A MEXKy OCHOBHOU TPYIIIION MY»K-
YUH ¢ 6eCII0IeM U KOHTPOJILHOH IPYIIION XapaKTepHy-
30BaJIaCh €r0 yBeJIMUEHUEM CPeJY AIMEeHTOB B 1.1 pa3a
(15.4% mporus 14.5%; u*=0.1; P=0.76; OR=1.1; 95%CI:
0.61-1.99). ATO COITPOBOK/IAJIOCH HEZIOCTOBEPHBIM TTOBBI-
IIEHUEeM TeTEePO3UTOTHOTO reHoTua G/A B OCHOBHOH
rpymie B 1.1 paza (26.4% npotus 23.9%; 1>=0.3; P=0.60;
OR=1.1; 95%CI: 0.78-1.55) U CHH>KEHHEM TOMO3UTOTHO-
ro MyTaHTHOTO reHOTHIIa A/A MeHee UyeM B OJWH pa3
(2.1% mporus 2.6%; u2=0.1; P=0.76; OR=0.8; 95%CI: 0.2-
3.19) 0 CPaBHEHUIO C AaHAJIOTHYHBIMUA B KOHTPOJIbHOHU
rpytre (CMOTpHUTe TabJIHIy 2).

Tabnuua 2
Pasnuuua B 4acToTe annenbHbIX U FeHOTUMUYECHUX
Bap1anToB nonumopdusma G681A rena CYP2C19
B rpynnax nauueHToB

? P RR 95%Cl OR 95%CI

OctosHast Kontpomnas | X
rpynna pynna

Annenun
¥ TCHOTHITBI

n % n %

G 237 | 84.6 | 265 | 85.5 [ 0.1 | 0.76 1.0 0.63-1.58 0.9 0.47-1.73

A 43 154 45 145 0.1 [ 076 1.0 0.65-1.54 1.1 0.61-1.99

G/G | 100 | 714 114 | 73.5 | 0.2 | 067 1.0 0.6-1.67 0.9 0.57-1.43

G/A| 37 26.4 37 23903 [ 060 1.1 0.65-1.86 1.1 0.78-1.55

A/A 3 2.1 4 26 [ 01| 076 0.8 0.15-4.35 0.8 0.2-3.19

Yacrota ameneit Yacrora pacnpeieiieHus FeHOTUIIOB

Ne I'pynna G A G/G G/A A/ A

n % [ n| % n % n % n %

p (| e 237|846 |43 | 154 [ 100| 714 37| 264 | 3 | 22
rpynma (n = 140)

g | CH00CHEPMUCH | ¢y 1 857 [ 10| 143 | 26 | 743 | 8| 229 | 1 | 28

(n=35)

6e3 azoocHepMun

(= 105) 177 843 (33157 | 74 | 70.5 |29 | 27.6 | 2 1.9

Kontponsnas

265|855 | 45| 145|114 | 73.6 |37| 239 | 4 | 25
rpynmna (n = 155)

Cpenu My;KUWH € a300CIIEPMHEN, 110 OTHOIIIEHHUIO K
KOHTPOJIBHBIM 3HAUEHUSIM, He 00HAPYKEeHbI KaKHe-JIN00
3HAYMMBbIE PA3JINYUsI B HOCUTEIbCTBE ajljIeiell U TeHO-
TUIIOB 10 U3yY€HHOMY FeHEeTHYECKOMY ITOJTUMOPDU3MY.
Tak, yactors! ameneid G (85.7% nporus 85.5%) u A
(14.3% mpotus 14.5%) cpefy My»KYUH C a300CIIepMHUEN
IIOYTHU COOTBETCTBOBAJIKM UX 3HAYEHHUAM B KOHTPOJIE
(u2<3.85; p>0.05; OR=1.0). B TO 3ke BpeMs, 4aCTOTHI re-
HotunoB G/G (74.3% nporus 73.5%; 4*<3.85; p>0.05;
OR=1.0), G/A (22.9% nipotus 23.9%; 4><3.85; p>0.05;
OR=0.9) u A/A (2.9% tipoTuB 2.6%; 4*<3.85; p>0.05;
OR=1.1) TaKKe IOYTH He UMeJIH OTJIMYUI OT TAKOBBIX B
KOHTPOJIBHOU TpyIiie. B 3TOM cBsi3u, OTCyTCTBHE acco-
nuanuu Mmexay nommmopdusmom G681A rena CYP2C19
U pa3BUTHEM MYKCKOTO OeCIIOAUS ¢ a300CIepMUen
BeCbMa OUEBH/THO (CMOTPHUTE PUCYHKH 3 U 4 ).
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PucyHok 4. PacnpesieneHve reHoTMNMYECKNX BapuaHToB
nonumopduama G681A rena CYP2C19 B rpynnax nauueHTos
C 2300CMEPMHEN W B KOHTPOJIbHOM rpynne

3akniouenune

K coxxasyieHuIo, Ipu aHAJINU3€ MUPOBOU JIUTEPATYPHI
HaM He y/IaJIoCh HAUTH pabOThI, TOCBAIIIEHHbIE aHAJIU3Y
ponu motumopduzma G681A rena CYP2C19 B aTHOMA-
TOTeHe3e MYy»KCKoro becriogue. B To ke Bpemsi, paboT
KACAIOIINXCSI CBS3U JIPYTUX T€HOB CHCTEMBI JIETOKCHUKA-
¥ ¢ GOPMUPOBAHUEM MYKCKOE OECIIOuE TaK¥Ke OT-
PaHUYUBAIOTCS €IMHUYHBIMHU HCCIIEIOBAHUAMU, & TTOJTY-
YeHHbIEe JJaHHBIE JIOCTATOYHO MTPOTHBOPEYUBHI [7,11]. B
CHJIy TIPOTHBOPEUYUBBIX MHUPOBBIX JIUTEPATYPHBIX JaH-
HBIX, [9,12] 11O BCel BUIMMOCTH, YACTOTHI BCTPEYAEMOC-
TH reHOTUNNYecKuX BapuaHToB G681A rena CYP2C19 u
€ro posib B GOPMUPOBAHUU PA3IUUHBIX HO30JIOTHI CBSI-
3aHHBIX C AUCOATIAHCOM 3CTPOTEHOB, PA3INYAIOTCS B pas3-
HBIX MTOMYJISIIIMOHHBIX ¥ STHUYECKHX TPYIIIIax.

Takum ob6pa3om, HaMu He OOHapy:KeHa 3HAUYUMAast
CBSI3b MEXK/Y PUCKOM Pa3BUTHSI MY>KCKO€ OECILIIOZHE U TI0-
sumopdHbIM BapuantoM reHa G681A rena CYP2C19, uto
IIO3BOJISIET C/IEJIATh 3aKJII0UEHHE 00 OTCYTCTBUH CAMOCTO-
SITEJTLHOU POJTH OTOTO TeHA B TeHe3e HAPYIIEHUs MYKC-
Kol depTibHOCTH. HecMOTps Ha BOBJIEYEHHOCTD ITOJTU-
mopduzma G681A rena CYP2C19 B perysanuu CUHTe3a
II0JIOBBIX TOPMOHOB, 0COOEHHO aHPOTEHOB, HOCUTEIHCTBA
He6JIaTONPUATHOTO BapUaHTa 3TOTO TeHa He 00JazaeT
CaMOCTOATEIbHBIM (heHOTUITYecKUM 3(pdeKToM Hapylie-
HUU MY?KCKOH (DePTUIIEHOCTH, YTO MOKET CBUZIETETHCTBO-
BaTh O BOBMOKHOM cy1aboM addekTe GyHKITMOHATIBHO He-
6JIarOIPUATHOTO TEHOTUITHYECKOTO BapuaHTa 681A B OT-
HOIIIEHUU MaHUQeCTaIUu My»KCcKoe OecIiioue.

TTOCKOJIBKY 3TO OJTHA U3 MAJIOUUCIIEHHBIX pabOT 10 U3y-
YEHUIO CBSI3U MEXKIY MOJIMMOP(HU3MOM reHa IUTOXpOMa
CYP2 1 prcKOM pa3BUTHSI MYKCKO€e OeCIUIoziye, 9T00bI OKOH-
YaTeIbHO MOATBEPANUTD HAIIH BBIBOZIBL, CUUTAEM HEOOXOH-
MBIM IIPOBE/IEHUE PACIIUPEHHOTO UCCIEAOBAHMS PA3IIIY-
HBIX ()a3bI CUCTEMBI JIETOKCUKAIIH KCEHOOMOTHKOB U CHHED-
THYHO B3aMMOJIEHCTBYIOIIMX C HUM CEMEHCTB T€HOB.
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ANNOTATSIYA

Follikulani ogohlantiruvchi gormon (FSH) insonning ko‘payishida muhim rol
o‘ynaydigan gonadotropindir. Bugungi kunga qadar FSHB genida ko‘plab
polimorfizmlar va mutatsiyali o‘zgarishlar aniglangan, ular jinsiy rivojlanishga va
qondagi FSH darajasiga sezilarli ta’sir ko‘rsatadi. FSHB genining 2bp del
polimorfizmining erkaklar bepushtligi rivojlanishidagi roli tahlil gilindi. Tadqiqot
erkaklar bepushtligining turli klinik shakllariga ega bo‘lgan 140 nafar bemor va 155
shartli soglom fertil erkaklar namunasi bo‘yicha o‘tkazildi. Olingan natijalar shuni
ko‘rsatdiki, FSHB genining p.Val79GlufsTer27 geterozigota variantining azospermiya
rivojlanishiga aniqlangan salbiy ta’siri erkaklarning bepushtligi rivojlanishi bilan
2bp del allel varianti o‘rtasida assotsiativ aloqalar mavjudligini tasdiglovchi
konsepsiyaga mos keladi.

Kalit so‘zlar: erkaklar bepushtligi, FSHB genining 2bp del polimorfizmi, follikulani

ogohlantiruvchi gormon, oligoazospermiya.

Dolzarbligi

Ma’lumki, follikulni stimullovchi gormon (FSG)
Iyuteinlovchi gormon (LG) va xorionik gonadotropin (XG)
bilan bir qatorda insonning ko‘payishida muhim
ahamiyatga ega bo‘lgan gonadotropinlar guruhiga kiradi.
FSG urug’ yo‘llarining shakllanishi va faoliyatini,
shuningdek, erkaklar jinsiy bezlarida (moyaklarda)
spermatozoidlar ishlab chiqarilishini boshqaruvchi omil
hisoblanadi. Erkaklarda FSG yetishmovchiligi qondagi
testosteron miqdori me’yorida bo‘lsa-da, patologik
jarayon — oligoazospermiyani keltirib chiqaradi.

Bugungi kunga kelib FSHB genida jinsiy rivojlanish
va qondagi FSG darajasiga sezilarli ta’sir ko‘rsatadigan
ko‘plab polimorfizmlar va mutatsion o‘zgarishlar
aniqlangan [3, 4, 7, 9, 10, 11, 13, 14].

Biz FSG yetishmovchiligi va shunga bog‘liq ravishda
erkaklarda fertil tizimning buzilishi bilan alogador
bo‘lgan FSHB genining 2bp del, rs5030646 genetik
mutatsiyasini (deletsiyasini) o‘rganib chiqdik.

Ushbu deletsiya FSHB (2bp del) genining 3-ekzonidagi
ikkinchi va uchinchi nukleotid ketma-ketligida yuzaga
keladi hamda autosom-retsessiv yol bilan irsiylanadi. Bu
mutatsiya tufayli 61 dan 86 gacha bo‘lgan aminokislota
kodonlarining ketma-ketligi o‘zgaradi — GTG (val) GAG
(glu) ga aylanadi, keyinchalik erta to’xtash kodoni paydo
bolib, oligoazospermiya rivojlanadi [1, 2, 5, 8, 12].

Materiallar va usullar: Tadqiqotga bepushtlik bilan
ogTigan 140 nafar erkak kiritildi. Ulardan 35 nafari (25,0%)
azoospermiyali, 105 nafari (75,5%) azoospermiyasiz bemorlar
edi. Nazorat guruhiga 155 nafar fertil erkak kiritildi.
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FSHB genining 2bp del polimorf lokusini genotiplash «Ribo-prep» («InterLabServis,» Rossiya)
reaktivlar to‘plami yordamida qon namunalaridan genom DNKsini ajratib olgandan so‘ng, real vaqt
rejimidagi polimeraza zanjir reaksiyasi usuli bilan amalga oshirildi (RotorGene Q, Quagen, Germaniya).
Ushbu lokus assotsiatsiyalari tahlili «<holat-nazorat» turdagi ikkita tanlanmani taqqoslash orqali o‘tkazildi.

Olingan natijalarni statistik qayta ishlash OpenEpi V.9.2 dasturiy paketi yordamida amalga oshirildi.
FSHB genining 2bp del lokusi genotiplari tagsimotining Xardi-Vaynberg tagsimotidan og‘ishini baholash
Pirsonning modifikatsiyalangan xi-kvadrat mezoni orqali o‘tkazildi. Ma’lumotlar hisob-kitobi «Hardy-
Weinberg equilibrium calculator» onlayn dasturi yordamida amalga oshirildi.

Natijalar va muhokama

Tekshirilgan 140 nafar erkak bepushtligi bo‘lgan bemordan va 155 nafar sog‘lom nazoratdan mutatsiya
varianti faqat azoospermiyali bemorlar kichik guruhida (2,9%) 1 nafar erkakda (0,7%) geterozigota
holatida aniqlandi. Shu bilan birga, ushbu bemorda sY1192 (AZFs) tipidagi AZF genida deletsiya,
nospetsifik xromosoma o‘zgarishlari: urug’ yolining obstruksiyasi va kuchsiz ifodalangan gipogonadizm
aniqglangani qayd etildi. Ushbu holatda bepushtlik mazkur genetik o‘zgarishlar bilan ham bogliq bo‘lishi
mumkinligi istisno etilmaydi.

FSHB genining 2631TGdel, Val61del2bp/87Ter gomozigot genotipi tadqiqot guruhida va bemorlarning
kichik guruhlarida aniglanmadi.

Erkak bepushtligi bolgan bemorlarning umumiy guruhida ushbu mutatsiyaning allel chastotasi juda
past bo‘lib, 0,005 ni tashkil etdi (1-jadval). Bu ma’lumotlar haqiqatda aniglangan geterozigotalarning
juda kam uchrashini va shunga mos ravishda bizning populyatsiyamizda ushbu lokusning geterozigotalik
darajasi pastligini ko‘rsatadi. Hozirgi kunga qadar FSHB genining 2bp del, rs5030646 geterozigot
genotipining erkaklarda reproduktiv funksiya buzilishi rivojlanishiga salbiy ta’siri hagida ishonchli
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1-rasm. FSHB genidagi 2bp del polimorfizmi
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tagsimlanishi (rs5030646)

1 jadval
FSHB genidagi 2bp del polimorfizmi allellari va genotiplarining hemorlar
va nazorat guruhlarida tagsimlanish chastotasi (rs5030646)

YacToTa pacnpegeneHua
I'pymnna anneneu reHOTHNOoB
1G del-TG TG/TG TG/del-TG del-TG/del-TG
n % n % n % n % n %
OCHOBHasI TPYIIIA, (n=140) 279 | 99.6 |1 0.3 | 139 | 99.3 |1 07 | O -
12 C a300CIIEPMUEH, (n=35) 68 Ol | 2 2.9 34 97.1 |1 29 |0 -
1.3 6€e3 a300CIIEPMHUH, (n=105) 210 | 100.0| O - 105 | 100.0| 0 - 0 -
14 | KonrposbHas rpymnmna, (n=1ss) (o] - o] - (o] - - 0

Hozirgi kunga qadar ushbu mutatsiya to‘rtta tadqiqotda qayd etilgan bo‘lib, u FSG tanqisligi bo‘lgan
jami to‘rtta bemorda, shu jumladan uch bemorda gomozigot variantda (Matthews et al., 1993; Matthews
et al. 1997; Phillip et al. 1998) va bir holatda murakkab geterozigot holatda (Layman et al. 1997) aniqlangan.
Nagirnaja, L. va boshqgalar (2010) ushbu mutatsiyani FSHB genidagi 2631TGdel, Val61del2bp/87Ter
deb nomlashgan.

Shuningdek, 2bp del varianti oilaning oltita soglom a’zosida geterozigot holatda mavjud bo‘lganligi
ma’lum (Matthews et al., 1993; Layman et al., 1997; Phillip et al., 1998). Jamoaviy ma’lumotlarga asoslanib,
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p-Val79GlufsTer27 varianti izolyatsiyalangan FSG tangisligi uchun patogen sifatida tasniflanadi. Ushbu
variant ICSL tomonidan soglom deb hisoblangan populyatsiyada moyillik skriningining bir qismi sifatida
kuzatilgan.

FSHB genining 2bp del deletsiyasining gomozigot turi birinchi marta Matthews et al. (1993) tomonidan
izolyatsiyalangan FSG tanqisligi bilan birlamchi amenoreyali italiyalik va isroillik ayollarda aniglangan
(Matthews et al. (1997)). Shu bilan birga, bemorning 18 yoshli qizi va uning singlisida 2bp del
deletsiyasining geterozigot varianti aniqlangan. Biroq, ikkala ayolda ham qon zardobida FSG ning normal
darajasi va muntazam hayz sikli kuzatilgan. Bundan tashqari, bemorning hamshirasida 3 ta normal
homiladorlik kechgan, bu ushbu mutatsiyaning geterozigot tashuvchilarida reproduktiv funksiya
buzilmaganligini ko‘rsatadi.

Erkaklar orasida ushbu mutatsiyaning gomozigot varianti 18 yoshli, FSGning izolyatsiyalangan
tanqisligi bilan gipogonadizm bo‘lgan bemorda aniglangan (Phillip et al. 1998). Shu bilan birga, uning
soglom ota-onasi va akasi deletsiyaning geterozigot tashuvchilari bo‘lgan.

Bugungi kunga kelib, ushbu ma’lumotlarga asoslanib, FSHB genining p.Val79GlufsTer27 varianti
FSGning izolyatsiyalangan tanqisligi uchun patologik deb tasniflanadi.

Shunday qilib, biz anigqlagan FSHB genining p.Val79GlufsTer27 geterozigot variantining azoospermiya
rivojlanishiga salbiy ta’siri erkaklar bepushtligi rivojlanishi bilan 2bp del allel varianti o‘rtasidagi
assotsiativ alogalar mavjudligini tasdiglovchi konsepsiyaga mos keladi. Ushbu deletsiya mavjudligini
o‘rganish, uni aniqlashning past chastotasiga qaramay, reproduktologiya amaliyotida, xususan,
azoospermiyani erta va aniq tashxislashda, shuningdek, davolash strategiyasini optimallashtirish va YRT
dasturlarini tanlashda qo‘llanilishi mumkin.
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ANNOTATION

Follicle-stimulating hormone (FSH) is a gonadotropin that plays an important
role in human reproduction. To date, a lot of polymorphisms and mutational
changes have been identified in the FSHB gene, which have a significant impact
on sexual development and on the level of FSH in the blood. The role of the 2bp
del polymorphism of the FSHB gene in the development of male infertility was
analyzed. The study was conducted on a sample of 140 patients with various clinical
forms of male infertility and 155 conditionally healthy fertile men. The obtained
results showed that the revealed negative effect of the heterozygous variant
p-Val79GlufsTer27 of the FSHB gene on the development of azoospermia is
consistent with the concept confirming the presence of associative links between

the 2bp del allelic variant with the development of male infertility.
Keywords: male infertility, 2bp del polymorphism of the FSHB gene, follicle-

stimulating hormone, oligoazoospermia.

Relevance

As is known, follicle-stimulating hormone (FSH), along
with luteinizing hormone (LH) and chorionic
gonadotropin (hCG), belongs to the gonadotropins that
play an important role in human reproduction. FSH
regulates the formation and function of seminiferous
tubules, as well as sperm production in the male sex
glands (testes). FSH deficiency in men leads to a
pathological process - oligoazoospermia, with normal
blood testosterone levels.

To date, numerous polymorphisms and mutations
have been identified in the FSHB gene, which significantly
influence sexual development and blood FSH levels [3,
4,7, 9,10, 11, 13, 14].

We conducted a search for the genetic mutation
(deletion) 2bp del, rs5030646 in the FSHB gene,

associated with FSH deficiency and, consequently, with
disruption of the male fertility system.

This deletion occurs in the second and third nucleotide
sequences of exon 3 in the FSHB gene (2bp del) and is
transmitted in an autosomal recessive manner. Due to
this mutation, the sequence of amino acid codons from
61 to 86 changes from GTG (val) to GAG (glu), followed
by a premature stop codon and the development of
oligoazoospermia [1, 2, 5, 8, 12].

Objective. To assess the role of the FSHB gene 2bp del
polymorphism in the development of male infertility.

Materials and methods. The study included 140 men
with infertility. Of these: 35 (25.0%) were patients with
azoospermia, 105 (75.5%) were patients without
azoospermia. The control group included 155 fertile
men.
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Genotyping of the 2bp del polymorphic locus of the FSHB gene was carried out using real-time
polymerase chain reaction (RotorGene Q, Qiagen, Germany), with preliminary isolation of genomic DNA
from blood samples using the «Ribo-prep» reagent kit («InterLabService,» Russia). The analysis of
associations for this locus was conducted by comparing two samples using the «case-control» method.

Statistical processing of the obtained results was carried out using the OpenEpi V.9.2 software package.
Assessment of the deviation of genotype distributions for the 2bp del locus of the FSHB gene from the
Hardy-Weinberg equilibrium was performed using the modified Pearson’s chi-square test. Data
calculations were performed using the online « Hardy-Weinberg equilibrium calculator.»

Results and discussion

Among the 140 male infertility patients and 155 healthy controls examined, the mutation variant was
found only in a heterozygous state in 1 man (0.7%) in the subgroup of patients with azoospermia (2.9%).
It should be noted that this patient was also found to have a deletion in the AZF gene of the sY1192 type
(AZFc), non-specific chromosomal changes, obstruction of the vas deferens, and mild hypogonadism. It
is possible that infertility in this case may also be related to these genetic changes.

The homozygous genotype 2631TGdel, Val61del2bp/87Ter of the FSHB gene was not detected in the
studied group or subgroups of patients.

The allele frequency of this mutation in the general group of male infertility patients was extremely
low at 0.005 (Table 1). These data indicate an extremely low frequency of actually identified heterozygotes
and, accordingly, a low level of heterozygosity for this locus in our population. To date, there is no reliable
data on the negative effect of the heterozygous genotype 2bp del, rs5030646 of the FSHB gene on the
development of reproductive dysfunction in men.

993 100.0
100 g

%  OcHoBHast

C

asoocrepmueit bes

a300CrepMin OcHoBHas C Bes

asoocnepmueit a3oocrep MaK
BTG/TG ®TG/del-TG del-TG/del-TG

KonTtpoms Kourpons

=TG =del-TG

Figure 1. Allele frequency distribution of the 2bp
deletion polymorphism in the FSHB gene among
patient and control groups (rs5030646)

Figure 2. Distribution of genotypes for the 2bp deletion
polymorphism in the FSHB gene among patient and
control groups (rs5030646)

Frequency distribution of alleles and genotypes for the 2hp deletion polymorphism
in the FSHB gene among patient and control groups (rs5030646)

Frequency distribution:
Ne Group alleles genotypes
TG del-TG TG/TG TG/del-TG del-TG/del-TG
n % n % n % n % n %
1 Main group, (n=140) 279 | 99.6 |1 0.3 139 | 99.3 |1 0.7 | O -
12 With azoospermia, (n=35) 68 97.1 | 2 2.9 | 34 97.1 |1 29 |0 -
13 Without azoospermia, (n=105) 210 | 100.0| O - 105 | 100.0|0 - 0] -
14 Control group, (n=155) 0 - 0 - 0 - 0] - 0]

To date, this mutation has been reported in four studies, where it was found in a total of four patients
with FSH deficiency, including three patients with the homozygous variant (Matthews et al., 1993;
Matthews et al., 1997; Phillip et al. 1998) and one case in a compound heterozygous state (Layman et al.
1997). The authors Nagirnaja, L., et al., (2010) named this mutation 2631TGdel, Val61del2bp/87Ter in
the FSHB gene.

It is also known that the 2bp del variant was present in six healthy family members in a heterozygous
state (Matthews et al., 1993; Layman et al., 1997; Phillip et al., 1998). Based on collective data, the
p-Val79GlufsTer27 variant is classified as pathogenic for isolated FSH deficiency. This variant was
observed by ICSL as part of predisposition screening in an apparently healthy population.
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The homozygous type of 2bp del deletion in the FSHB gene was first identified by Matthews et al.
(1993) in Italian and Israeli women with primary amenorrhea and isolated FSH deficiency (Matthews et
al. (1997)). In this case, the patient’s 18-year-old daughter and her sister were found to have a heterozygous
variant of the 2bp del deletion. However, both women had normal serum FSH levels and regular menstrual
cycles. Additionally, the patient’s sister had 3 normal pregnancies, indicating that heterozygous carriers
of this mutation have unimpaired reproductive function.

Among men, this mutation in the homozygous variant was identified in an 18-year-old patient with
hypogonadism and isolated FSH deficiency by Phillip et al. (1998). His apparently healthy parents and
brother were heterozygous carriers of the deletion.

To date, based on these data, the p.Val79GlufsTer27 variant of the FSHB gene is classified as pathogenic
for isolated FSH deficiency.

Thus, the negative effect of the heterozygous p.Valy79GlufsTer27 variant of the FSHB gene on the
development of azoospermia that we identified is consistent with the concept confirming the association
between the 2bp del allele variant and the development of male infertility. Despite the low frequency of
its detection, testing for this deletion can be applied in clinical reproductive medicine, particularly in the
early accurate diagnosis of azoospermia, as well as in optimizing treatment strategies and selecting ART
programs.
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AHHOTALLHA

dosutukynoctumyupyonuid ropmoH (OCIY) OTHOCHUTCS K TOHAIOTPOIMHAM, UTPAIOIITUM BOKHYIO POJIb B
penpoaykiuu yenoBeka. K Hacrosmemy Bpemenu B reHe FSHB BBISBIIEHO JIOCTATOYHO MHOTO TTOJTUMOP(U3-
MOB U MyTaIlIOHHBIX U3MEHEHHNH, KOTOPhIe OKA3bIBAIOT 3HAYNTEIHLHOE BJIMSTHIE Ha TI0JIOBOE PA3BUTHE U HA
ypoBenb OCT B kpou. IIpoBezier ananus posu nosmmopdusma 2bp del rena FSHB B hopmupoBanuu myskc-
Koro 6ecrutonus. VcceioBaHue MpOBeIEHO HA BEIOOPKAX U3 140 MAIIMEHTOB C Pa3JINYHBIMU KJIMHUYECKUMHU
bopmMamu My»KCKOTO 6eCIIONNS U 155 YCIOBHO-3/I0OPOBBIX (DEPTUIIHHBIX MYKUUH. [oydeHHbIE Pe3YIIbTaThI
TOKAa3aJIH, YTO BhISIBJIEHHBIN HEraTHBHBIN 3(pdeKT rerepo3urorHoro Bapuanra p.Val79GlufsTer27 rena FSHB
Ha pa3BUTHE a300CIIEPMHU COTJIACYyeTCsI ¢ KOHIIENIIMEH, ITO/ITBEPIK/IAI0IIeH HaJIuUre acCOITMAaTUBHBIX CBSI3eH
MeK/Iy aJulesIbHbIM BapuaHToM 2bp del ¢ pazBuTHeM MyKCKOTO GECITONUA.

KnioueBble cnoBa: my»xckoe Gecrogue, moaumopdusma 2bp del rena FSHB, Goiuky10cTUMyIUPYIO-

II[AH TOPMOH, OJIUT0A300CIIEPMHUS.

AKTyanbHOCTb

Kak u3zBecTHO, GOJUTUKYIOCTUMYTAPYIOIIUI TOPMOH
(®CT) Hapsay ¢ IITEHHU3UPYOIUM ropMorom (JIT) u
XOPUOHHYECKUM TroHazoTponuHoM (XI'Y) oTHocUTCsS K
TOHAIOTPOIIMHAM, UTPAIOIIUM Ba’KHYIO POJIb B PEIPO-
nykuuu yesioeka. OCIL aBsisgerca peryasaTopom ¢hopMu-
poBaHUs U pabOTOCIIOCOOHOCTH CEMEHHBIX KaHATHKOB,
a Tak’ke, BRIPAOOTKU CIIEPMATO30HUI0B B MY3KCKHX ITOJI0-
BBIX jkese3ax (samukax). Hegocrarounocts ®CT B opra-
HHU3Me y MY>KUYUH (POPMUPYET aTOJIOTUUECKHU I ITPOIieCe
— 0JIUT0A300CIIEPMUIO, IPH HOPMaJIbHOM YPOBHE KOH-
[EHTPaIlH TECTOCTEPOHA B KPOBH.

K nacrosmemy Bpemenu B reHe FSHB BbIsiBI€HO 10C-
TaTOYHO MHOTO IMOJIUMOP(PU3ZMOB U MyTAITHOHHBIX U3Me-
HEHUU, KOTOPbIE OKa3bIBAIOT 3HAUNTEIPHOE BITUSAHUE Ha
II0JIOBOE pa3BUTHE U HA ypoBeHb PCT' B KpoBH [3, 4, 7, O,
10, 11, 13, 14.].

Hamu GbLT TPOBE/IEH MTOMCK TEHETHYECKOH MyTaIliH
(memenn) 2bp del, rs5030646 rena FSHB, accoruupo-
BaHHOM ¢ HezocTaTouHOCThI0 PCI' 11 COOTBETCTBEHHO, C
HapyleHueM (GepTUIbHON CHUCTEMBI MY>KUKH.

JlaHHas Jenenusi BOBHUKAET BO BTOPOH U TpeTher
HYKJIEOTHU/THBIX TTOCJIE/IOBATEIPHOCTSIX SK30HA 3 B TeHe
FSHB (2bp del) u mepemaercst ayrocOMHO-PEIECCHBHBIM

myteM. BeitenicTBrue TaHHOW MyTaIliyd U3MeEHSeTCs MOC-
JIeI0BATEeJIbHOCTh AMUHOKHCJIOTHBIX KOJIOHOB ¢ 61 110 86
- GTG (val) Ha GAG (glu) ¢ moceayomum mpesxIeBpe-
MEHHBIM CTOII-KOJJOHOM ¥ Pa3BUTHEM OJINT0A30CIIEPMUNA
[1, 2,5, 8, 12].

Lienb pa6oTbl. Onenka posn noaumopdusma 2bp del
rera FSHB B ¢popMupoBaHUY MYKCKOTO OECILIIONUS.

Martepuanbl ¥ MeTofbl. B rccieoBaHNe BKIOUEHb
140 MyX4UH ¢ OecrutogueM. V3 Hux: 35 (25.0%) cocra-
BWJIM TAITUEHTHI ¢ a3oocrepmuei, 105 (75.5%) - mamu-
€HTBI 6e3 a300cIepMUun. B KOHTPOJIBHYIO TPYIIITY BKJIIO-
qwIu 155 GEepTUIBbHBIX MY>KUKH.

TenotunupoBanue moauMopdHoro yokyca 2bp del
reHa FSHB ocy1iecTBIsi/i METOZIOM ITOJTUMEPA3HOH I1elT-
HOH pPeakIluy B pexKuMe peasibHOrO BpeMeHH (RotorGene
Q, Quagen, 'epmaHus), IpeABaPUTETHLHO BbIIEJIUB Te-
HomHOM /THK u3 06pasiioB KPOBH ¢ IOMOIIBI0 Habopa
peareHTOB «Pubo-mipen» («Mutep/labCepsuc», Poccust).
AHayiu3 acconuaIui JaHHOTO JIOKyca ObLIT POBEIEH IIPH
IIOMOIIX CPAaBHEHUS JIBYX BBHIOOPOK IO THUITY «CJIydaii-
KOHTPOJIb».

CraTuCcTUUECKy0 00pabOTKy IMOJyYeHHBIX PE3yIbTa-
TOB IIPOBOAWJIN C HUCIIOJIb3OBAHHUEM ITAaKET IIPOrpaMMBbI
OpenEpi V.9.2. O1nieHKa OTKJIOHEHUS pacIpeieTeHni
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reHotunos Jokyca 2bp del rena FSHB ot paciipenenenns Xapau—BaitnGepra mpoBouIach ¢ HCIIOIb30-
BaHUEM MOJUGMUITMPOBAHHOTO KpUTepUs Xu-kBazpat [Iupcona. Pacuer JaHHBIX TPOU3BOIUIIUCH C UC-
moJib30BaHyeM oHaiiH-miporpammel « Hardy —Weinberg equilibrium calculator».

Pe3ynbTathl U 06CYKAEHHE. 113 Kccief0BaHHbIX 140 IMALUEHTOB ¢ MY3KCKUM GECIJIONUEM U 155 3710~
POBBIX KOHTPOJISI MyTaI[MOHHBIN BADUAHT BCTPEYAJICS TOJIBKO B T€T€PO3UTOTHOM COCTOSTHUU Y 1 MY»K-
urH (0.7%) B OATPYIIIIE MAIIUEHTOR C a3oocnepmuei (2.9%). [Ipu 5TOM c1eyeT OTMETUTD, UTO IMaIueH-
Ta ¢ 6pUTH OOHaApY:KeHbI Jeserus B reHe AZF tuna sY1192 (AZFc), Hectienuduueckre XpoMOCOMHBIE
U3MEHEHUs: OOCTPYKITUS CEMSBBIHOCSIIETO ITPOTOKA M CJIAO0BBIPAYKEHHBIN TUITOTOHAAN3M. He HCKITIo-
YEHO, YTO GECIUIONUE B JAHHOM C/Iydae TaK:Ke MOYKET OBITh CBA3aHO C STUMM FeHETHUYECKUMU H3MeHe-
HUAMMHU.

TomoszurorHsiii reHotun 2631TGdel, Val61del2bp/87Ter rena FSHB B mcciiejoBaHHON IPyIIIE U B
IIoATrpyIIax manyueHTOB He 6I)IJ'I BBIABJIEH.

AJespHas yacToTa JAaHHOW MyTalluy B OOIIEH TPYyIINe MalHeHTOB ¢ MY>KCKUM OeCIIOHEM OKa3a-
Jlach KpaiiHe HU3KOU U cocTaBuIa 0.005 (Tabsura 1). ITH JaHHbIE CBUAETETBCTBYIOT O KpaliHe HU3KOH
qacTroTe (baKTI/I‘-IeCKI/I BBIABJIEHHBIX I'€T€PO3UT0T, 1 COOTBETCTBEHHO O HU3KOM YPOBHE I'eTEPO3UTOTHOC-
TH JAHHOTO JIOKyCa B Hameﬁ IIOITYJIAITUH. K HaCTOAILIEMY BPEMEHHU OTCYTCTBYIOT IOCTOBEPHBIE JTAaHHBIE O
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PucyHok 1. Yacmoma pacnpedenenus aaneneil
noaumopgpusma 2bp del 6 zene FSHB 6 2pynnax
nayuenmos u koumpoas (rs5030646)

PuecyHok 2. Pacnpedenenue cenomunos
noaumopgusma 2bp del e eene FSHB 6 epynnax
nayuenmos u kKoHmpoAas (rs5030646).

YacToTa pacnpepeneHus annenei U reHOTUNOB NONUMOpdU3Ma &
2bp del B rene FSHB B rpynnax nauueHToB U KoHTponsA (rs5030646)
YacToTa pacnpegeneHua
Ne T'pymmna anneneu reHOTHNoB
TG del-TG TG/TG TG/del-TG del-TG/del-TG
n % n % n % n % n %
1 OCHOBHAs IPYIINA, (n=140) 279 | 99.6 |1 0.3 | 139 | 99.3 |1 07 | o -
1.2 C a300CIIEPMUEH, (n=35) 68 97.1 | 2 29 |34 97.1 |1 29 |0 -
13| 06esazoocnepMun, (n=105) 210 | 100.0 O - 105 | 100.0|0 - 0 -
14 | KonrposbHast rpymnna, (n=1ss) (o] - (o] - (o] - 0 - 0

K HacrosiieMy BpeMeHH O JaHHOW MyTaI[iH COO0IIAaI0Ch B YETHIPEX UCCIEA0BAHUAX, B KOTOPHIX OHA
ObLTa OOHaApYKeHa, B O0IIEN CI0KHOCTH Y YeThIpeX marueHToB ¢ fedunurom ®CT, B TOM Unciie y Tpex
ImaIueHToB B romo3uroTHoM Bapuante (Matthews et al., 1993; Matthews et al. 1997; Phillip et al. 1998) u
B OTHOM CJIy4ae B CJIOXKHOM reTepo3urotHom cocrossuum (Layman et al. 1997). Asropsr Nagirnaja, L., et
all., (2010) HazBanu gauHyio myramnuo- 2631TGdel, Val61del2bp/87Ter B rene FSHB.

TaxKe U3BECTHO, YTO BapuaHT 2bp del mprcyTcTBOBa y IECTH 3/I0POBBIX WIEHOB CEMbH B TETEPO3HU-
rotHoMm coctostauu (Matthews et al., 1993; Layman et al., 1997; Phillip et al., 1998). Ha ocHoBanmu K0JI1-
JIEKTUBHBIX JaHHBIX BapuaHT p.Val79GlufsTer27 knaccudunupyercss Kak MaTOTEHHBIN I U30JIHPO-
BanHoro Aepurura ®CT. ItoT BapuauT Habogancs ICSL kak yacTh CKpUHUHTA ITPEIPACIIOIOKEHHOC-
TH B IKOOBI 37I0POBOU TOIYJISAIUHN.
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BriepBbie roMo3uroTHBIN TH esenun 2bp del rena FSHB upentudunuposan Matthews et al. (1993)
YV UTAJIBTHCKHUX U U3PANJIbCKUX JKEHIIUH C IEPBUYHON aMeHopeel ¢ n30IupoBaHHOTO Jledpunura OCT
(Matthews et al (1997)). ITpu 5TOM, ¥ 18-J1€THEH I0UEPH MTAIIUEHTA U €€ CECTPHI OBLI BBISBJIEH T€TEPO3H-
TOTHBIN BapuaHT aesnenuu 2bp del. OxHako, y 06enx »eHIUH BhIABIeHbI HOpMaabHble ypoBHu OCIT B
CHIBOPOTKE KPOBHU M PEryJIsIPHbIE MEHCTPyaIbHbIE IUKJIBI. KpOMe TOTO, ¥ CeCcTphl MAaIlUeHTKH ObLUIO 3
HOpMaJIbHbIE OEPEMEHHOCTH, UTO CBUETEIBCTBYET O TOM, UTO Y TE€TEPO3UTOTHBIX HOCUTEIEH JaHHOU
MyTAaIllH, PENPOAYKTUBHAA (QYHKIIUS HEe HapyIlIeHa.

Cpenu My»KUYMH JIaHHAs MyTal[isl B TOMO3UTOTHOM BapHaHTE BBIsIBJIIEHA Y 18-JIETHETO MaljeHTa C
TUIIOTOHAAM3MOM ¢ u3onupoBanHbM aedunurom OCI Phillip et al. (1998). IIpu 3TOM, €r0 YCIOBHO-
3I0POBBIE POAUTENU U OpAT OBLTH TETEPO3UTOTHBIMU HOCUTEJISIMH T10 JIEJIEIUH.

K HacrosiemMy BpeMeHH Ha OCHOBAaHUHY STHUX JaHHBIX, BapuaHT p.Val79GlufsTer27 rena FSHB kac-
cuUITUPYETCS KaK MaTOJIOTHYECKUH JIJIs1 H30upoBaHHoro nedurura OCT.

Takum 006pazoM, BBIABJIEHHBIH HaMH HEraTUBHBIA 3P (PEKT reTepO3UTOTHOTO BapHUaHTa
p-Val79GlufsTer27 rena FSHB Ha pazBuTHe a300CIEPMUN COIIACYETCS C KOHIIENITUEH, IIOATBEPK/1a0-
el HaJIn4Yre acCONMATUBHBIX CBA3EH MeX/Iy aylyIeJIbHBIM BapuanTom 2bp del ¢ pazButrem mMy»KcKoro
Gecruionusi. VceenoBaHye Ha HaJIMUKeE JAHHOM JieIeINH, HECMOTPsI Ha HU3KYIO YacTOTY €€ BhISBIIE-
HHs, MOKeT ObITh IPUMEHEHO B KJIMHHUYECKOW ITPAKTHUKE PENPOJyKTOJOTHU, B YaCTHOCTH, B paHHEH
TOYHOH /TMaTHOCTHUKE a300CIIEPMUU, a TaKKe, IPU ONTUMHU3AIUN CTPATErH! JIEUeHUU U JJIsl TTozibopa

nporpamm BPT.
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Annotation

The AZF genetic locus is located in the long arm of the Y-chromosome and
contains a large number of specific genes responsible for the formation of
spermatozoa. AZF microdeletions in the formation of male infertility were
analyzed. The study was conducted on a sample of 140 patients with various
clinical forms of male infertility and 155 conditionally healthy fertile men. The
study of Y-chromosome microdeletions and cytogenetic changes made it possible
to establish the etiopathogenesis and genetic cause of reproductive dysfunction

in men in the Uzbek population.

Key words: male infertility, AZF microdeletion, Y-chromosome, gene,

spermatogenesis.

Relevance

The results of numerous studies demonstrate the
convincing role of genetic factors in the etiopathogenesis
of male reproductive dysfunction [1,2,3]. In addition to
chromosomal karyotype abnormalities (Klinefelter
syndrome, XX-male, balanced and unbalanced
chromosomal rearrangements, gonosomal mosaicism,
etc.), genetic mutations in a specific region of the Y
chromosome - the AZF locus - play an important role in
the impairment of reproductive function in men
[4,5,6,7,8,9,10,11,12,13]. The AZF genetic locus is located
on the long arm of the Y chromosome (Yq11.22-23) and
contains a large number of specific genes responsible for
the process of sperm formation (spermatogenesis)
[14,15,16,17]. The AZF locus of the Y chromosome is
divided into three subregions: AZFa, AZFb, and AZFc,
which include genes directly involved in regulating the
process of development, maturation, and formation of sex
cells - spermatozoa. It should be emphasized that due to
its direct regulatory influence on the spermatogenesis
process, this Y-chromosome locus has been named the
«azoospermia factor» (ISCN 2013: An International
System for Human Cytogenetic Nomenclature.
Recommendations of the International Standing
Committee on Human. Ed.: L.G. Shaffer, J. McGowan-
Jordan, M. Schmid. Basel: Karger, 2013. 140 p) [18,19].

In this locus, both large deletional changes detected
by cytogenetic methods and numerous microdeletions
identified through molecular genetic methods were found.
The occurrence of such mutations disrupts the formation
of male germ cells in the reproductive organ (testicles) of
men [20,21].

Objective: To assess the role of AZF microdeletions in
male infertility.

Materials and methods: The study included 140 infertile
men. Ofthese, 35 (25.0%) were patients with azoospermia,
and 105 (75.0%) were patients without azoospermia. The
control group consisted of 155 fertile men. All patients
underwent two separate semen analyses in accordance with
the 2010 WHO recommendations [WHO laboratory manual
for the examination and processing of human semen - 5th
ed. World Health Organization, 2010].

Genotyping of the AZF locus (AZFa, AZFb, and AZFc)
was performed by real-time polymerase chain reaction
(PCR) using a commercial kit from NPO Litex (Russia)
on a RotorGeneQ device (Quagen, Germany), following
preliminary isolation of genomic DNA from blood
samples using the «Ribo-prep» reagent Kkit
(«InterLabService,» Russia). The analysis of associations
for this locus was conducted by comparing two sample
groups using the case-control method.

Results and Discussion

As shown in Table 1, among the 140 examined infertile
patients and the control sample, AZF locus deletions were
found in 8 (5.7%) patients. In the group of fertile men
(control group), no Y-deletions were detected. The
difference in the frequency of AZF locus deletions between
the groups reached statistical significance (u2=9.1;
p=0.002).

The highest frequency of deletions in the main patient
group was observed for the AZFc and AZFb subloci: 11.4%
and 5.7%, respectively. Statistical differences between
the samples in the frequency of AZFc locus deletions also
reached statistical significance (u2=4.5; p=0.03).
However, the differences between these groups in the
frequency of AZFb sublocus microdeletions did not reach
statistical significance, showing only a weak trend
(u2=2.2; p=0.1).



Table 1
Comparative analysis of AZF microdeletion frequency
in patient groups with MB and control subjects

Table 3 presents data on the investigation of
chromosomal abnormalities in the studied subgroups of
patients with and without azoospermia.

Table 3
Analysis of chromosomal abnormalities in the studied
subgroups of patients with and without azoospermia

Infertility Fertile men
patients, (n=155)
n=140

Deletion n % n % x> P
AZFa 1 2.9 0 0.0 | 1.1 0.3
AZFb 2 57 | o 0.0 | 22 |01
AZFc 4 11.4 | O 0.0 | 4.5 0.03
AZFb+a 0] 00 | O 0.0 | - -
AZFb+c 1 29 |0 0.0 | 11 0.3
Bcero 8 5.7 0 0.0 | 9.1 0.002

Loss of the AZFa subregion, leading to a severe form
of azoospermia, was detected in only one patient (2.9%
of all identified microdeletions). It is worth noting that
one patient was diagnosed with a combined microdeletion
of AZFb+c subregions (2.9% of cases). In both instances,
the differences in the frequency of these microdeletions
between the main and control samples did not reach
statistical significance (u2=1.1; p=0.3).

Table 2 presents comparative results of Y-chromosome
deletion frequency in patients with and without
azoospermia.

In the subgroup of men with azoospermia, Y-
chromosome deletions were found in 8 patients (22.9%
of cases), while in the subgroup without azoospermia,
only 1 patient (0.95% of cases) was affected. The statistical
differences in the frequency of AZF locus deletions
between these subgroups reached statistical significance
(u2=22.9; p<0.05).

Table 1
Comparative analysis of AZF microdeletion
frequency in the studied subgroups of patients
with and without azoospermia

With Without

azoospermy azoospermia

n=35 n=105
Chromosomal .
abnormalities n | % n | % X P
Klinefelter
syndrome
(47,XXY) 4 | 11.4 |1 | 0.95 | 8.4 |0.004
De La Chapelle
Syndrome
(XX Male Syndrome)| 2 |57 |0 | 0.0 [6.1 [0.01
Various
cytogenetic
variants 7 | 20.014 | 3.8 |9.5 |0.002
Total: 1337115 | 4.8 |24.6 |<0.05

With Without
azoospermy azoospermia

n=35 n=105
Deletion n % n % x> P
AZFa 1 29 |0 0.0 | 3.0 |[o0.08
AZFb 2 7. ®Q© 0.0 | 6.1 | o0.01
AZFc 4 1.4 | 1 0.95| 8.4 | 0.004
AZFb+a 0] 00 | O 0.0 | - -
AZFb+c 1 29 |0 0.0 | 3.0 | 0.08
Bcero 8 229 | 1 0.95 | 20.9 | <0.05

Among patients without azoospermia, only one patient
was found to have a microdeletion in the AZFc subregion
(loss of the AZFc subregion - 0.95%).

In the studied subgroup of patients with azoospermia,
Y-chromosome deletions were most frequently located in
the AZFc sublocus (11.4% versus 0.95%, with u2=8.4;
p=0.004). The next most common were deletions
involving the AZFb (5.7%; u2=6.1; p=0.01) and AZFa
(2.9%; at u2=3.0; p=0.08) subregions, and AZFb+c (2.9%
of all identified Y-chromosome microdeletions at u2=3.0;
p=0.08).

In the examined infertile men, various karyotype
changes were found in 13 patients with azoospermia and
5 patients without azoospermia (37.1% and 4.8%,
respectively; u2=24.6; p<0.05).

Among patients with male infertility, the most frequent
cytogenetic change was Klinefelter syndrome with the
karyotype 47,XXY, which was identified in 4 patients with
azoospermia (11.4%) and 1 patient without azoospermia
(0.95%). The differences between the groups in the
frequency of Klinefelter syndrome were statistically
significant (u2=8.4; p=0.002). De la Chapelle syndrome
(XX-male syndrome) occurred only in two patients with
azoospermia (u2=8.4; p=0.002), and the differences
between these subgroups in the frequency of this
syndrome also reached statistical significance (u2=6.1;
p=0.01).

In 7 patients with azoospermia and 4 patients without
azoospermia, various karyotype anomalies were found
(20.0% vs 3.8%, respectively). Differences between these
subgroups in the occurrence of total karyotype changes
also reached statistical significance (u2=9.5; p=0.002).

Conclusions: Thus, the obtained data show that
chromosomal changes were more characteristic of
patients with azoospermia. In all cases, statistical
differences between the subgroups of patients with and
without azoospermia in the occurrence of various
karyotype anomalies also reached statistical significance.

The study of Y-chromosome microdeletions and
cytogenetic changes allowed us to establish the
etiopathogenesis and genetic cause of reproductive
dysfunction in men in our population. Our research
results on Y-chromosome microdeletions and
chromosomal changes in male sex cell differentiation
disorders convincingly demonstrate the high significance
of Y-chromosome gene deletions and karyotype
anomalies in the development of reproductive
dysfunction in men. Consequently, these results and data
from world literature support recommending
chromosomal studies and analysis of Y-chromosome
microdeletions for men from infertile couples who are




49

planned for in vitro fertilization (IVF/ICSI) programs, The results: we obtained prove the significant role of
which can increase the chances of success in these genetic factors in the pathogenesis of reproductive system
procedures. disorders and the development of infertility in men.
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ANNOTATSIYA

AZF genetik lokusu Y-xromosomaning uzun qo‘lida joylashgan bo‘lib,
spermatozoidlarning shakllanishi uchun mas’ul bo‘lgan juda ko‘p sonli o‘ziga
xos genlarni o'z ichiga oladi. Erkaklar bepushtligining shakllanishidagi AZF
mikrodeletsiyalari tahlil qilindi. Tadqiqot erkaklar bepushtligining turli klinik
shakllariga ega bo‘lgan 140 nafar bemor va 155 shartli soglom fertil erkaklar
namunasi bo‘yicha o‘tkazildi. Y-xromosoma mikrodeletsiyalari va sitogenetik
o‘zgarishlarni o‘rganish o‘zbek populyatsiyasida erkaklarda reproduktiv funksiya
buzilishining etiopatogenezi va genetik sababini aniqlash imkonini berdi.

Kalit so‘zlar: erkaklar bepushtligi, AZF mikrodeletsiyasi, Y-xromosoma,

genlar, spermatogenez.

Dolzarbligi

Ko‘plab tadqiqotlar natijalari erkaklarda reproduktiv
funksiya buzilishining etiopatogenezida genetik
omillarning ishonchli rolini tasdiqlaydi [1,2,3].
Kariotipning xromosoma anomaliyalaridan tashqari
(Klaynfelter XX-male sindromi, xromosomalarning
muvozanatli va muvozanatsiz qayta tuzilishi, gonosomal
mozaitsizm va boshqalar) erkaklarda reproduktiv
funksiyaning buzilishida Y-xromosomaning maxsus
qismi - AZF-lokusidagi genetik mutatsiyalar muhim rol
o‘ynaydi [4,5,6,7,8,9,10,11,12,13]. AZF genetik lokusi Y-
xromosomaning uzun yelkasida (Yq11.22-23) joylashgan
bo‘lib, spermatozoidlarning shakllanish jarayoni
(spermatogenez) uchun mas’ul bo‘lgan ko‘p sonli maxsus
genlarni oz ichiga oladi [14,15,16,17]. Y-xromosomaning
AZF lokusi uchta kichik hududga bo‘lingan: AZFa, AZFb
va AZFc - bular spermatozoidlarning rivojlanishi, yetilishi
va jinsiy hujayralarning shakllanishi jarayonini
boshqarishda bevosita ishtirok etadigan genlarni o‘z
ichiga oladi. Ta’kidlash joizki, Y-xromosomalarning
ushbu lokusi spermatogenez jarayoniga bevosita tartibga
soluvchi ta’siri tufayli «azoospermiya omili» deb nom
olgan (ISCN 2013: An International System for Human
Cytogenetic Nomenclature. Inson huquglari bo‘yicha
xalgaro doimiy qo‘mitaning tavsiyalari. Muharrir: L.G.
Shaffer, J. McGowan-Jordan, M. Schmid. - Basel: Karger,
2013. 140 b) [18,19].

Ushbu lokusda sitogenetik usullar yordamida
aniqlanadigan yirik deletsion o‘zgarishlar ham,
molekulyar-genetik usullar yordamida aniqlanadigan
ko‘p miqdordagi mikrodeletsiyalar ham topilgan. Bunday
mutatsiyalar paydo bo‘lganda, erkaklarning reproduktiv
organida (moyaklarida) erkak jinsiy hujayralarining
shakllanishi buziladi [20,21].

Ishning magsadi. AZF mikrodeletsiyalarining erkaklar
bepushtligi shakllanishidagi rolini baholash.

Materiallar va usullar. Tadqiqotga bepushtlik bilan

og'rigan 140 nafar erkak kiritilgan. Ulardan: 35 (25,0%)
azoospermiyali bemorlar, 105 (75,5%) azoospermiyasiz
bemorlar. Nazorat guruhiga 155 nafar fertil erkaklar
kiritildi. Barcha bemorlarda JSSTning 2010-yildagi
tavsiyalariga muvofiq eyakulyatning ikki marta tahlili
o‘tkazildi [WHO laboratory manual for the examination
and processing of human semen - 5th ed. World Health
Organization, 2010.].

«Ribo-prep» («InterLabServis,» Rossiya) reagentlar
to‘plami yordamida qon namunalaridan genom DNKsini
oldindan ajratib olgan holda RotorGeneQ, Quagen,
Germaniya qurilmasida NPO Litex (Rossiya) tijorat
to‘plami tomonidan real vaqt rejimida polimeraza zanjirli
reaksiya (PZR) usuli bilan AZF lokusi (AZFa, AZFb va
AZFc) bo‘yicha genotiplash o‘tkazildi. Ushbu lokus
assotsiatsiyalari tahlili «holat-nazorat» tipidagi ikkita
tanlanmani taqqoslash yordamida amalga oshirildi.

Natijalar va muhokama

1-jadvaldan ko‘rinib turibdiki, bepushtlik bilan
og‘rigan 140 nafar bemor o‘rtasida va nazorat
namunasida AZF lokusining deletsiyalari 8 nafar (5,7%)
bemorda aniqlandi. Fertil erkaklar guruhida (nazorat
guruhi) Y-deletsiya hech bir holatda aniglanmadi. AZF
lokusi deletsiyalarining uchrash chastotasi bo‘yicha
guruhlar o‘rtasidagi farglar statistik jihatdan ishonchli
boldi (u2=9.1; r=0.002).

Asosiy guruhdagi bemorlarda deletsiyalarning eng
yugqori chastotasi AZFc va AZFb sublokuslarida kuzatildi:
mos ravishda 11,4% va 5,7%. AZFc lokusi
deletsiyalarining uchrash chastotasi bo‘yicha namunalar
o‘rtasidagi statistik farqlar ham statistik jihatdan
ishonchli bo‘ldi (u2=4.5; r=0.03). Shu bilan birga, AZFb
sublokusining mikrodeletsiyalari uchrash chastotasi
bo‘yicha ushbu guruhlar o‘rtasidagi farqlar statistik
jihatdan ishonchli bo‘lmadi, faqat kuchsiz tendensiya
kuzatildi (u2=2.2; r=0.1).
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1-jadval
MB bilan og‘rigan hemorlar va nazorat guruhlarida
AZF mikrodeletsiyalari chastotasining giyosiy tahlili

xromosoma mikrodeletsiyalarining 2,9% holati, u2=3,0;
p=0,08) subregionlarini gamrab olgan deletsiyalar turadi.
3-jadvalda azoospermiyasi bo‘lgan va bo‘lmagan
bemorlarning o‘rganilgan kichik guruhlarida xromosoma
buzilishlarini tekshirish natijalari keltirilgan.

3-jadval
Azoospermiyali va azoospermiyasiz hemorlarning
o‘rganilgan guruhlari orasida xromosoma
buzilishlarini tahlil gilish

Bepushtlik bilan Fertil
og‘rigan bemorlar erkaklar
(n=140) n=155

Deletsiya | n % n % X P
AZFa 1 29 | O 0.0 | 11 0.3
AZFb 2 5.7 0 0.0 | 2.2 |o0a1
AZFc 4 11.4 | O 0.0 | 4.5 0.03
AZFb+a 0 00 | O 0.0 | - -
AZFb+c 1 29 | 0O 0.0 |11 0.3
Jami: 8 5.7 0 0.0 | 9.1 0.002

AZFa subregionining yo‘qolishi, og‘ir azoospermiyaga
olib keladigan holat, atigi bitta bemorda (barcha
aniglangan mikrodeletsiyalarning 2,9 foizida) kuzatildi.
E’tiborli tomoni shundaki, bir bemorda AZFb+c
subregionlarining qo‘shma mikrodeletsiyasi aniqlandi
(2,9 foiz holatlarda). Har ikki holatda ham bu
mikrodeletsiyalarning uchrash chastotasi bo‘yicha asosiy
va nazorat guruhlari o‘rtasidagi farqlar statistik jihatdan
ahamiyatli darajaga yetmadi (u2=1,1; p=0,3).

2-jadvalda azoospermiyali va azoospermiyasiz
bemorlarda Y-xromosoma deletsiyasi chastotasining
qiyosiy natijalari keltirilgan.

Azoospermiyali erkaklar kichik guruhida Y-
xromosoma deletsiyalari 8 nafar bemorda (22,9 foiz
holatlarda), azoospermiyasiz kichik guruhda esa faqat 1
nafar bemorda (0,95 foiz holatlarda) aniqlandi. AZF
lokusi deletsiyalarining uchrash chastotasi bo‘yicha
ushbu kichik guruhlar o‘rtasidagi statistik farqlar
ishonchli darajaga yetdi (u2=22,9; p<0,05).

2-jadval
Azoospermiya bo‘lgan va bo‘lmagan bemorlarning
o‘rganilgan kichik guruhlarida AZF mikrodeletsiyalari
chastotasining giyosiy tahlili

Azoosper- Azoosper-

miya miyasiz

bilan n=35 n=105
Xromosoma .
buzilishlari n | % |n |% X P
Klaynfelter
sindromi
(47,XXY) 4 | 114 |1 | 0.95 |8.4 [0.004
De lya Shapel
sindromi (XX-male -
sindromi) 2 |57 |o |00 [6.1 [0.01
Turli xil
sitogenetik
variantlar 7 | 20.014 | 3.8 [9.5 [0.002
Jami: 133715 | 4.8 |24.6 |<0.05

Azoospermiya Azoosper-
bilan n=35 miyasiz
n=105

Deletsiya | n % n % X2 P
AZFa 1 29 | O 0.0 | 3.0 | 0.08
AZFb 2 57 | O 0.0 | 6.1 0.01
AZFc 4 1.4 | 1 0.95| 84 | 0.004
AZFb+a 0 0.0 | O 0.0 | - -
AZFb+c 1 29 | O 0.0 [ 3.0 |o0.08
Jami: 8 22,9 1 0.95 | 20.9 | <0.05

Azoospermiyasi bolmagan bemorlar orasida faqat
bitta bemorda AZFc subregionida mikrodeletsiya
aniqglandi (AZFc subregionining yo‘qolishi - 0,95%).

Azoospermiyali bemorlarning o‘rganilgan kichik
guruhida Y-xromosoma deletsiyalari ko‘pincha AZFc
sublokusida joylashgan (11,4% ga nisbatan 0,95%,
u2=8,4; p=0,004). Uchrash chastotasi bo‘yicha keyingi
o‘rinlarda AZFb (5,7%; u2=6,1; p=0,01), AZFa (2,9%;
y2=3,0; p=0,08) va AZFb+c (barcha aniglangan Y-

Tekshirilgan bepusht erkaklarda azoospermiyali 13
nafar va azoospermiyasiz 5 nafar bemorda kariotiplarda
turli xil o‘zgarishlar aniqlandi (mos ravishda 37,1% va
4,8%; u2=24,6; p<0,05).

Erkaklar bepushtligi bo‘lgan bemorlar orasida eng ko‘p
uchraydigan sitogenetik o‘zgarish 47,XXY kariotipli
Klaynfelter sindromi bo‘lib, u azoospermiyali 4 nafar
bemorda (11,4%) va azoospermiyasiz 1 nafar bemorda
(0,95%) aniglandi. Klaynfelter sindromining uchrash
chastotasi bo‘yicha guruhlar o‘rtasidagi farqlar statistik
jihatdan ahamiyatli bo‘ldi (u2=8,4; p=0,002). De lya
Shapel sindromi (XX-erkak sindromi) faqat
azoospermiyali ikkita bemorda kuzatildi (u2=8,4;
p=0,002) va ushbu sindromning uchrash chastotasi
bo‘yicha bu kichik guruhlar o‘rtasidagi farqlar ham
statistik ahamiyatga ega bo‘ldi (u2=6,1; p=0,01).

Azoospermiyali 7 nafar va azoospermiyasiz 4 nafar
bemorda kariotip anomaliyasining turli xil ko‘rinishlari
aniqlandi (mos ravishda 20,0% va 3,8%). Ushbu kichik
guruhlar o‘rtasida kariotipdagi umumiy o‘zgarishlarning
uchrashi bo‘yicha farqlar ham statistik ahamiyatga ega
bo‘ldi (u2=9,5; p=0,002).

Xulosalar: Shunday qilib, olingan ma’lumotlar
xromosoma o‘zgarishlari ko‘proq azoospermiyali
bemorlarda kuzatilganini ko‘rsatdi. Barcha holatlarda
azoospermiyali va azoospermiyasiz bemorlar kichik
guruhlari o‘rtasida kariotip anomaliyalarining uchrashi
bo‘yicha statistik farqlar ham ishonchli darajaga yetdi.

Y-xromosoma mikrodeletsiyalari va sitogenetik
o‘zgarishlarni tadqiq qilish natijasida bizning
populyatsiyadagi erkaklarda reproduktiv funksiya
buzilishlarining etiopatogenezi va genetik sababini
aniqlash imkoniyati yaratildi. Y-xromosoma
mikrodeletsiyalari va xromosoma o‘zgarishlarini
o‘rganish bo‘yicha olgan natijalarimiz erkaklarda jinsiy
hujayralar differensiatsiyasining buzilishida Y-
xromosoma genlari deletsiyasi va kariotip
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anomaliyalarining yuqori ahamiyatga ega ekanligini
ishonchli tarzda ko‘rsatadi. Shu sababli, ushbu natijalar
va jahon adabiyotlari ma’lumotlari asosida,
ekstrakorporal urug‘lantirish (EKU/IKSI) dasturi
rejalashtirilgan bepusht er-xotinlardan bo‘lgan
erkaklarga Y-xromosoma mikrodeletsiyalari tahlili va

Foydalanilgan adabiyotlar

xromosoma tekshiruvlarini o‘tkazishni tavsiya etish
mumkin. Bu esa mazkur muolajalarning muvaffaqiyat
qozonish imkoniyatini oshiradi.

Olgan natijalarimiz erkaklarda reproduktiv tizim
buzilishi va bepushtlik rivojlanishi patogenezida genetik
omillarning muhim rol o‘ynashini isbotlaydi.
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AHHOTALIMA

Teneruyecknii 10Kyc AZF HaX0UTCA B JJIMHHOM ILIede Y-XPOMOCOMBI U CO-
JIEPKUT OOJIBIIOE KOJIUUECTBO CIIENU(PUUIECKUX TEHOB, OTBETCTBEHHBIX 3a MPO-
niecc popMUPOBaHUSA CIIEPMaTO30u10B IIpoBe/ieH aHaIn3 MUKpoeienuii AZF
B GOPMHUPOBAHUU MYKCKOTO Oecrious. ViceieloBaHue MPOBEIEHO Ha BHIOOP-
Kax U3 140 MaUeHTOB C Pa3JINYHBIMUA KJIUHUYECKUMHU (POpPMaMU MY>KCKOTO
Oecrionus M 155 yCJIOBHO-3/TOPOBBIX (DePTHIbHBIX MY:KUMH. VccemoBaHue
MUKpPOJIeJIeNui Y-XpOMOCOMBI ¥ IIUTOTEHETHUYECKUX U3MEHEHUU MMO3BOJIHIIO
YCTaHOBUTD ATUOIATOTEHE3 U TEHETHYECKYIO IPUUMHY HapyIIEHUH PEMPOIyK-
TUBHOU (DYHKIIMH y MY>KUHH B y30€KCKOH IMOIYJISIAN.

KnioueBble cnoBa: my»xckoe Gecrogue, mukpogenenus AZF, Y-xpomoco-

Ma, TeHbI, ClIepMaTOTeHEeS.

AKTYanbLHOCTb: Pe3yibTaThl MHOTOUYMC/IEHHBIX UCCIIE-
JIOBAaHUH JIOKA3bIBAIOT YOETUTETHHYIO POJIh TeHETHIECKUX
(akTOpOB B 3THOIIATOTEHE3€e HAPYIIIEHUE PETPOIYKTHB-
HOU QYHKIMH Y My>KurH [1,2,3]. [ToMHMO XpOMOCOMHBIX
aHomanui kapuorumna (cuagapom Knatitndemnprepa XX-
male, cOaTaHCHpOBaHHBIE ¥ HECOATAHCHPOBAHHBIE TIEpe-
CTPOMKU XPOMOCOM, TOHOCOMHBIA MO3AUI[U3M U T.]T,) BasK-
Has poJib B HapyIlIeHHE PENpPOAYKTUBHON (PYHKIMH Y
MY>KUHH, OTBOAUTCS TEHETUUECKUM MYTAI[USIM B CITEIIH-
¢puueckom yuactke Y-xpomocombl — AZF-jokyce
[4,5,6,7,8,9,10,11,12,13]. TeHeTuueckuii 10Kyc AZF Haxo-
JUTCS B JUTMHHOM TUTeue Y-xpoMocoMbl (Y(11.22-23), u
COZIEPKUT OOJTBIIIOE KOJTUYECTBO CIEU(PUIECKUX TEHOB,
OTBETCTBEHHBIX 3a ITporiecc GOPMHUPOBAHUS CIIEPMATO30-
u10B (ciepmatorenes) [14,15,16,17]. JIokyc AZF Y-xpomo-
COMBI pasjiesieH Ha Tpu cyoperviona: AZFa, AZFb u AZFc
BKJIIOYAET Te€HbI, IPUHUMATOIIE HETIOCPEICTBEHHOE yUa-
CTU€ B PETYJIAIINH ITPOIECCe PA3BUTHS, CO3PEBaHUA U (hop-
MUPOBAHUSI IOJIOBBIX KJIETOK -CriepMaTo30u/10B. Heobxo-
JIIMO TIO/TYEPKHYTh, UTO U3-32 HETIOCPE/ICTBEHHOTO PETy-
JIITUBHOTO BJIUSTHUS Ha ITPOIIECC CIIepMAaTOTeHe3a JaHHbIN
JIOKyc Y-XpOMOCOM ITOJIyYUsI Ha3BaHHe «(HaKTOpa a300C-
nepmur» (ISCN 2013: An International System for Human
Cytogenetic Nomenclature. Recommendations of the
International Standing Committee on Human. Ed.: L.G.
Shaffer, J. McGowan-Jordan, M. Schmid. Basel: Karger,
2013. 140 p) [18,19].

B sTOM JI0KyCe OBLIN BBIABIEHBI KaK KPYITHBIE JeJIe-
[IMOHHBIE U3MEHEHUs], BBIAB/ISIEMbIE C IOMOIIBIO IIUTOTE-
HETUYECKHNX METOJIOB, TaK U OOJIBIIIOE KOJIMUYECTBO MUK-
pOJiesienuii, BhIABJISIEMBIE C TTIOMOIIBI0 MOJIEKY ISIPHO-Te-
HETUYECKUX MeTOJ[0B. I[Ipy BOBHUKHOBEHHUH IOJOOHBIX
MyTaI[iii, HapymaeTcst GOPMUPOBAHME MYMKCKUX IT0JIO-
BBIX KJIETOK B PENPOJIyKTUBHOM OpraHe (B IMYKAX) MyK-
uMH [20,21].

Llenb pa6oTbl. Ouenka posn Mukpozenenuii AZF B
(opMupoBaHUHU MYKCKOTO OECTLIIOUS.

Matepuanbl U MeTofbl. B rcciieoBaHNe BKIOUYEHE
140 MyX4uH ¢ 6ecruiogueM. 13 Hux: 35 (25.0%) cocra-
BIJIH TIAIIUEHTHI C a300CcIepMuUeH, 105 (75.5%) - maru-
eHThI 63 a300CIEPMUH. B KOHTPOJIBHYIO TPYIIITY BKJIIO-
YMIIH 155 HGEepTUIILHBIX MY>KUMH. Y BCEX TAIUEHTOB ObLIT
MIPOBEJIEH BYKPATHBIN aHAJIN3 DSKYJISITA, COTJIACHO pPe-
komenganusam BO3 2010 r [WHO laboratory manual for
the examination and processing of human semen — 5th
ed. World Health Organization, 2010.].

T'enorunuposanue mo AZF nokyca (AZFa, AZFb u
AZFc) meToioM IoTuMepa3Hou nenHou peakiuu (IT1TP)
B peaJlbHOM BpEMeHHU KoMMepuyeckuM Habopom HIIO
JIutex (Poccust) Ha npubope RotorGeneQ, Quagen, I'ep-
MaHUs1, PeJBapUTEILHO BbIZeUB reHoMHON JTHK u3
00pasIoB KPOBH € IIOMOIIBI0 Habopa peareHTOB « Prubo-
npen» («MHTEepJIabCepBuc», Poccus). AHAINU3 accoIu-
aIrui JaHHOTO JIOKyca ObLIT ITPOBE/IEH ITPU IIOMOIIH CPaB-
HEHUsI IBYX BBIOOPOK I10 TUITY «CIy4ali-KOHTPOJIB>.

PesynbTathl H 06CYMHOEHHE

Kaxk Bu/THO U3 TaOJIUIIBI 1, CPETH UCCIEA0BAHHBIX 140
MMaIeHTOB ¢ OecIIoNeM U KOHTPOJILHOM BHIOOPKE J1e-
senuu siokyca AZF 6putn oOHapy:keHbl y 8 (5.7%) maru-
€HTOB. B rpymnme bepTUIbHBIX MYKYUH (KOHTPOJIbHAS
rpynma) Y-zenenuu He 610 0OHAPY:KEHO HU B OJTHOM
crydae. Pasyinuust Mexy TPYIIIIaMHU 110 YacTOTe BCTPe-
YaeMOCTH JieJIelnii IoKyca AZF IoCTUTaIn CTaTUCTHYEC-
KO JTOCTOBepHOCTH (4°=9.1; p=0.002).

HawubosibImast BEICOKAs YacTOTa AeJIelUi B OCHOBHOM
rpyIIIie TalUeHTOB BeTpeuasnach it AZFc u AZFb cy6-
JIOKYCOB: 11.4% u 5.7% cooTBeTcTBeHHO. CraTucrmyec-
KUe PA3JIMIHS MeK/Ty BRIOOPKaMH I10 YaCTOTE BCTpeJae-
MOCTH JieJIenui JIokyca AZFc Takye JOCTUTaIN CTaTUC-
THYECKOH JIOCTOBEPHOCTH (u?=4.5; p=0.03). [Ipu sTOM,
pasnuusa MeXAy JAaHHBIMU I'PYIIIIaMU I10 YaCTOTE BCTPe-
YaeMOCTH MUKPO/ieienui cybaokyca AZFb He mocturin
CTaTHCTUYECKOH JIOCTOBEPHOCTH, TOJIBKO C1abast TEHEH-
nus (u2=2.2; p=0.1).
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Tabnuua 1
CpaBHMTENbHbLIA aHANK3 YacTOTbl MHKpo#EeneLui
AZF B rpynnax nauuenToB ¢ Mb u KouTponsa

MUKPO JieJIelui Y-XPOMOCOMBI ITPH 4?=3.0; p=0.08).

B Tabnuiie 3 MpUBEIEHBI TaHHBIE TI0 UCCIIEIOBAHUIO
XPOMOCOMHBIX HapyIIIeHU! B UCCIEA0BAHHBIX ITOATPYII-
I1ax MarueHToB ¢ U 6e3 a300CIEePMUH.

Tabnuua 3
AHan13 XpoMOCOMHbIX HapyWEHHIi B HCCNef0BaHHbIX
noarpynnax nauueHToB ¢ U 6e3 a3oocnepMuu

NMauuenTol ¢ MepTUnbHbIE
Gecnnoguem MYHYHHbI
n=140 n=155

Hemenusa | n % n % € P
AZFa 1 2.9 0 0.0 | 1.1 0.3
AZFb 2 57 | o 0.0 |22 |01
AZFc 4 11.4 | O 0.0 | 4.5 0.03
AZFb+a 0] 00 | O 0.0 | - -
AZFb+c 1 29 | 0O 0.0 | 11 0.3
Bcero 8 5.7 0 0.0 | 9.1 0.002

IToTtepst cyOperrnona AZFa, mpuBoASIas K TSKeJIOH
dopme azoocriepmu ObLIa BhISIBJIEHA JIUIIH Y OZHOTO ITa-
nueHTa (2.9% ciyJaeB OT BceX OOHAPY:KeHHBIX MUKPO-
Jlesienuii). IHTEpeCHO OTMETHTH, UTO Y OJTHOTO MaIleH-
Ta GbUIa BBISBJIEHA COUETAHHAS MUKPOJEIENus cydpe-
rruoHoB AZFb+c (2.9% ciayuaes). B oboux ciyuasx pas-
JTMYHS MEXK/Ty OCHOBHOH ¥ KOHTPOJIBHOU BRIOOPKAMH TI0
YacTOTE BCTPEYAEMOCTU ATUX MUKPOZEIEINH HE IOCTH-
raloT CTATUCTHYECKON 3HAUNMOCTH (42=1.1; p=0.3).

B Tabsuie 2 npuBeIeHbl CPABHUTEILHBIE Pe3yJIbTa-
THI YACTOTHI JIeJIENUN Y-XPOMOCOMBI Y TTAI[UEHTOB C a30-
ocriepMuer u 6e3 a300CIIEPMUH.

B moarpyiie My:XK4YduH ¢ a300CIEPMUEN Jesierun Y-
XPOMOCOMBI ObUTH OOHAPY:KEHBI y 8 maIrueHToB (22.9%
CJIy4yaeB), B MMOATPyIIe 6e3 a300CIEPMUH TOJIBKO y 1 T1a-
nueHTta (0.95 % ciaydaes). CTaTUCTUYECKHE PA3IAUMS
MESKy STUMU IOATPYIITIIaMH 10 YaCTOTE BCTPEUaEMOCTH
Jesienuii 1okyca AZF JOCTUTIIA CTaTUCTUUECKOH JIOCTO-
BepHOCTH (42=22.9; P<0.05).

Tabnuua 2
CpaBHMTENbHLIA aHaNK3 4acToTbl MHKpopeneuuin AZF
B HCCHeloBaHHbIX noarpynnax
NauMeHToB C U 6e3 a300cnepmMmuu

C asooc- be3 a3ooc-

nepmuen nepmu1

n=35 n=105
XpomocomHbie )
HapyleHua n|% |n |% X P
Cunppom
HKnaitndensTepa
(47,XXY) 4 | 11.4 |1 | 0.95 | 8.4 |0.004
Cunppom
Ae na Wanemnsa
(cuuppom XX-male) | 2 |57 [0 | 0.0 |6.1 [0.01
PasnuyHble
LIUTOreHeTHYeCHHe
BapHaHTbI 7 | 20.014 | 3.8 |9.5 |0.002
Bcero: 1337115 | 4.8 |24.6 |<0.05

C asooc- bes
nepmMmuen asoocnepmMuu
n=35 n=105

Hemenusa | n % n % 13 P
AZFa 1 O | 0) 0.0 | 3.0 | 0.08
AZFb 2 57 | o 0.0 | 6.1 | o0.01
AZFc 4 1.4 | 1 0.95| 8.4 | 0.004
AZFb+a 0] 00 | O 0.0 | - -
AZFb+c 1 29 |0 0.0 | 3.0 | 0.08
Bcero 8 229 | 1 0.95 | 20.9 | <0.05

Cpenu mamueHToB 6€3 a300CIEPMUH JIUIID Y OJHOTO
rmarueHTa ObIa BBISIBJIEHA MUKPOZEJIENHA B CyOPEeruo-
He AZFc (motepst cybperuiona AZFc - 0.95%).

B uccirezoBaHHOM MOATPYIIIE TAIMEHTOB C a300CIIEP-
MHen jeenun Y-XpOMOCOMBI Yallle BCEro pacriojiara-
Juchk B - cybiokyce AZFc (11.4% nipotuB 0.95%, mpu
12=8.4; p=0.004). CieiyoIue 1o 4acToTe BCTpeYaeMo-
CTH OBLIHU JIEJIEIUH, 3aXBaThIBAIOIIHE cyopernonsl AZFb
(5.7%; u*=6.1; p=0.01) u AZFa (2.9%; npu 4*=3.0;
p=0.08) u AZFb+c (2.9% ciiyuaeB OT BCEX BBISBIEHHBIX

VY o6citeloBaHHBIX MY»KUYHH C 6ECIUIONUEM Y 13 TalK-
€HTOB C a300CIIepMHEN U 5 ITaI[UeHTOB 6e3 a300CIIepMHUN
6T OOHAPYKEHBI PA3TMIHbIE U3MEHEHHUS B KAPUOTH-
max (37.1% u 4.8%, COOTBETCTBEHHO; U*=24.6; p<0.05).

Cpenu IaIueHToB ¢ My>KCKUM OeciioineM Hanbosiee
YaCTbIM IUTOT€HETUYECKHUM U3MEHEHHUEM 6I>IJI CHUHIPOM
Kratindenbrepa ¢ KapruoTumom 47,XXY KOTOPBIH BbISIB-
JIEH B IOATPYIIIIE Y 4 MAIMEHTOB ¢ azoociiepmuei (11.4%)
ny1mnanueHTa 6e3 azoocrepmun (0.95%) COOTBETCTBEH-
HO. Pazimuus Mexk/1y BBIOOPKaMHU 110 YaCTOTE BCTpevae-
MocTu cuHapoma KinaliHderbTepa 0Ka3auch CTaTUCTU-
YecKd 3HaUYUMBIMU (4?=8.4; p=0.002). CUHAPOM Ji€e Jist
MManemuist (cuaapom XX-male) BeTpedasicss TOTBKO Y
JIBYX TIAIIMEHTOB C azoociiepmueit (u*=8.4; p=0.002) u
Pa3INYna MeK/Ay STUMH IIOIPYTIIIaMU 110 YacTOTe BCTpe-
YaeMOCTHU JAaHHOTO CHHJIpOMAa TaKXXe JOCTUIJIN CTaTHC-
THYECKOH IocToBepHOCTH (U*=6.1; p=0.01).

VY 7 manueHTOB € a300CIIepMHEN U 4 MaIieHToB 6e3
a300CcIepMUM OOHAPYKEeHbI Pa3JIMUHbIE BADHAHTHI aHO-
MaJIuu KapuoTuia (20.0% npotus 3.8%, COOTBETCTBEH-
HO). Pazinuus Mexxy STUMU MOATPYIIIIAMH 110 BCTpeva-
€MOCTY CYMMAapHbIX U3MEHEHU! KapUOTHUIIA TaKXKe J[0C-
THIJTH CTATUCTUYECKOU JIOCTOBEPHOCTH (U?=9.5; p=0.002).

BbiBOAbI: TakuM 00pa30M IOJIyYEHHBIE JAHHbIE TIO-
Ka3bIBAaIOT, YTO XPOMOCOMHBIE U3MEHEeHUsI ObUTH OoJiee
XapaKTEePHBIMU JIJIsI TIAIEHTOB ¢ a300crepmueii. Bo Beex
CJIydasax CTaTUCTHYECKUe PAa3JIUUnA MeXX/ly IIOJArpyIna-
MU TIAIUEHTOB C 1 6€3 a300CIIEPMUU 10 BCTPEYAEMOCTH
Pa3IUYIHBIX aHOMaJII/Iﬁ KapuOTHIla TaKXe JOCTUIJIN CTa-
THUCTHYECKOU JIOCTOBEPHOCTH.

HceenoBanme MEKPOETIEN i Y-XpOMOCOMBI U ITUTO-
TeHETUYECKUX N3MEHEHUH IT03BOJIHIIO YCTAHOBUTD 3THOIIA-
TOTeHEe3 ¥ TeHETHUECKYIO TPUUNHY HAPYIIIEHHUH PEPO/yK-
TUBHOW (DYHKIIMH Y MY>KUYHH B HallleH momysisaiud. Iloy-
YEHHBbIE HAMHU PE3YJIbTaThI HCCJIeHOBaHI/II.;I Mmcpo;[eneunﬁ
Y-XpoMOCOMBI M XpOMOCOMHBIX U3MEHEHUH B HAPYIIIEHUN
b depeHITTPOBKI MY»KCKHX IOJIOBBIX KJIIETOK YOEIUTEb-
HO CBUIETEJIBCTBYIOT O BLICOKOﬁ 3HAYUMOCTHU JeJIeITUH Ire-
HOB Y-XpOMOCOMBI 1 aHOMAJTUH KAPUOTHUIIA B PA3BUTHH Ha-




PYIIEHUS PenpOIyKTUBHOU GYHKIUU y My>kuuH. Crero-
BaTeJILHO, ST PE3YJIbTAThI U JIAHHBIE MUPOBOH JIUTEPATy-
Pbl, TO3BOJIAIOT PEKOMEH/I0BATh O ITPOBE/IEHUU XPOMOCOM-
HBIX UCCJIEZIOBAHUNA U aHAJIN3a MUKPOJIETIEui Y-XpoMO-
COMBI MY»>KUIHAM U3 CYIIPYKECKHX Tap ¢ OeCILIoueM, KO-
TOPBIM IIJIAHUPYETCA IIPOrpaMMa 3KCTPaKOPIIOPaTIbHOTO

omtonoteopenust (OKO/MKCH) uTo 1M03BOJISAET TOBBICUTD
IIAHCHI HA YCIIEX ATHX IPOLIEAYDP.

ITosryueHHbBIE HAMU PE3YJIbTAThI JOKA3bIBAIOT 3HAUL-
MYIO POJIb TeHETHUECKHX (DaKTOPOB B IIATOT€HE3€e HAPY-
IIIEHUH PENPOYKTUBHBIX CUCTEM U PA3BUTHS OECILIIONUS

YV My>KYHUH.
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[eHeTHYECHHE aCNeKTbl NPeXneBpeMeHHO
HeL0CTaTOYHOCTH AYHUKOB

Xuxmatunnaesa H.A., Mupsaxmenosa H.A.
CM 000 «Doctor-D-IVF>, TawkxeHT, Y36exucTaH

IIpexxpeBpeMeHHAass HEAOCTATOY-
Hocth AnuHuKoB (ITHA)Ha ceromusimn-
HUU JIEHb UaTHOCTUPYETCS KaK SBHOE
HapyIleHue paboThl AUIHUKOB, HAOJTIO-
JlaeMoe 10 JOCTHUKEHUSA 40-JIETHETO
BO3pacTa y mamueHTokK [1]. ITo cocTosi-
HUeE MPOSIBJISIETCS MOBBIIIEHUEM KOH-
MEeHTPanuu QOJTUKYIOCTAMYTHPYIO-
mero ropmona (®CT), cHUKEHHUEM
YPOBHS 5CTPOTEHA, HAPYIIIEHUSIMH MEH-
CTPYaJIbHOTO ITUKJIA B (hopMe OJTUroMe-
HOpEU WU aMEeHOPEH, a TaK:Ke YBeJIH-
YEeHHBIM PHUCKOM Pa3BUTHUS OCTEOIIOPO-
3a ¥ Pa3JINYHBIX CEPAEYHO-COCYTUCTHIX
maTosioruii [2]. HemaBHue SIIHAEMI0JI0-
TUYECKHEe HMCCIIeIOBAaHUS YKa3bIBAIOT,
4r0o pacupocrpaHerHHocts ITHA cpenn
SKEHIIUH JI0 40 JIET COCTABJISIET TPUOITH-
3uresbHO 1% [3]. HecMoTpst Ha 5TO, KOH-
KpETHBIE TTATOTeHETUYECKNE MeXaHU3-
MBI, Jexxainue B ocHoBe ITHS, mo cux
IIOP OCTAITCS BO MHOTOM HEU3yUeHHBI-
mu. OIHaKO, TOSIBJISIIOTCSI BCe OOJTBIIE
apryMeHTOB B I10JIb3y 3HAYUTEIHHOU
pPOJIY TeHETHYEeCKUX (PakKTOpOB B BO3-
HUKHOBEHWH U PA3BUTUH 3TOTO COCTOSI-
HUS.

OCT, wim HOJUTUKYJIOCTUMYJTHPYIO-
I TOPMOH, TIPeJICTaBJIsIeT COOOH TITH-
KOTIPOTEWH, KOTOPBIA CUHTE3UPYETCS B
runoduse. Ero ocHoOBHAsA QYHKITHSA 3aK-
JII0YAETCs B KJIOUEBOM CTHUMYJIMPOBA-
HUM pocra QOJUTUKYJIOB U, KaK CJIe/-
CTBHE, PETYJIANUN PabOThl THUYHUKOB.
Peanusyercss 5TO BO3JIeliCTBUE Yepes
crenuduueckni penentop OCIT (FSHR)
[7]. CnemoBarenbHO, ¢ GHOJIOTHYECKOL
TOYKH 3PEHHUs MOKHO TPEIIOTIOKUT,
4T0 GPYHKIIMOHAIbHBIE ITOJIUMOP(PU3MBI
rena FSHR moryT BbI3BIBaTh HapyIle-
Hus B pabore @CT. ITO, B CBOIO OUEPE/Tb,
TIPUBOUT K 0CIa0JIeHUI0 QYHKITAU STHY-
HHUKOB H, KaK UTOT, K Pa3BUTHIO ITPEK-
JIeBPEMEHHOU HEZIOCTATOYHOCTH SUIHU-
koB (ITH). HauboJsiee yacTo BCTpeuae-
mbiMu MyTanuamu FSHR sasisoTes mo-
suMopdu3MeI rs6165 U rs6166. B 060-
HX STUX JIOKycax TpaHcBepeus (G Ha A)
BBI3bIBAE€T 3aMeHY aMUHOKHCJIOT B
CTPYKType 6esKa, YTO MOKET OTPA3UTh-
cs1 Ha mporecce cBa3biBaHUsA OCI u
FSHR [8]. Pe3yabTaThl TpeabIAYIIAX
WCCIIEZIOBAaHUH YKa3bIBAIOT HA B3aMMO-

CBSI3b MEK/TIy STUMHU TOJTUMOPPU3ZMaMHU
(rs6165 1 rs6166) U TTOBBIIIIEHUEM YPOB-
HA OCT' B CHIBOPOTKE KPOBH, a TaK¥Ke
cHIKeHueM 3()QdEKTUBHOCTU €ro BO3-
JIEHCTBHUs Ha opraHusm [9, 10]. B 0606-
II[EHWUH, pe3yJIbTaThl HAIIIETO MeTa-aHa-
JIN3a YKa3bIBAIOT Ha TO, UTO ITOJIMMOP-
¢usm rs6166 B rene FSHR, Bo3MOKHO,
CII0COO€EH BBICTYIIATh KaK TeHETUYECKHUH
6roMapkep MpexJeBpeMeHHOU HeJ0-
cratouHocTu suYHUKOB (ITH) y suig
A3UATCKOTO MPOUCXOXKAEeHUA. B TO xe
BpeMs, /I UHBIX STHHUYECKUX T'PYIII
mo706HON B3aUMOCBSI3U He OOHapyXKe-
HO.

ICTPOTeH UTPAaeT KPUTHUECKYIO POJIh
B PETYJISIIIMU PAa3BUTUS U (PYHKIIHOHHU-
POBaHUs TPaHYJIE3HBIX KJIETOK, a TAKKe
donnukynsapuoro pa3zsutusa. Onru-
MaJIbHbIE YPOBHU 3CTPOTEHA BHYTPHU
G oUTHKY1a YKU3HEHHO BAYKHBI JJISI MHO-
ruX QYHKITUH AUYHUKOB, TAKUX KaK CTH-
mynsanus aktuBHoctu OCT, uHAYKIIA
penienrtopoB JIT, *HTHOGHUPOBAHUE ATIOI -
TO3a 1 0becIiedeHre pocTa POJTUKYIIOB.
AtipyieHz1 U coaBT. (2009) 06061HIN
3HaYeHUe KOHI[EHTPAITUU 3CTPAN0JIa B
doumukynax 1t GoJITUKYISIPHON DyH-
KIIUU Y KOPOB — MOHOOBYJIITOPHOTO
BHU/Ia, aHAJIOTHYHOTO Y€JIOBEKY. YBEJTH-
YyeHHe KOHIIEHTPAIlUU SCTPAJU0a B
douKyse TPUBOAUT K MOBBIIIEHUIO
PETyJIAINN MHOKECTBA TEHOB, y4aCTBY-
IOIKMX B AKTUBHOCTH SH/IOKPUHHBIX pe-
[IENITOPOB, CTEPOUIOTEHE3E, OIIpe/iesie-
HHUU KaYeCTBa OOIMTOB B KJIETKAX STAIIE-
HOCHOTO Oyropka u nuddepeHITUpOBKe
KJIETOK TeKHU ¥ TpaHyJie3bl. Kpome TorO,
OTMeYeHa CBSI3h Pa3JINUMi B KOHIIEHT-
panuu scTpazguosia B GoTuKyIax ¢ KO-
JINYECTBOM aHTPAIbHBIX (HOJUTUKYIIOB U
o6muM (GepTUIHLHBIM MOTEHIHAIOM
JKHMBOTHBIX. Takzke, 60jiee BBICOKME
YPOBHH 3CTPAI0JIa B KPOBOTOKE XapaK-
TepusyloT 6osiee yierkue ¢hopmbl ITHA,
10 CPaBHEHHIO C JKEHIUHAMHU ¢ 6osee
TSAKEJIBIMUA MPOSABJIEHUAMHU JTaHHOTO
3abosieBanus (Bachello et al., 2009).

YuuTeiBasg BBIIIEU3I0KEHHOE, DYyH-
KIIMOHAJIbHBIE MOTUMOPGUMBI TEHOB,
YYaCTBYIOIUX B META00IN3Me 3CTPOTe-
Ha, ObLIN ITPE/IJIOKEHBI B KAUECTBE KaH-
JUIATOB [JIsl MCCAEJOBAHUN acCoI[ha-

nuu ¢ puckoM [THA. Panee Takxe usy-
Yajiach B3aMMOCBA3b MOJIUMOPDU3ZMOB
TeHOB, KOAUPYIOIUX GhepMeHTHI (KaTe-
xuH-O-metunTpancdepasza - COMT),
YYaCTBYIOIUX B META00IU3ME 3CTPOTe-
HOB, u pucka pazsurus [IHA (Cordts et
al., 2014).

T'en uroxpoma P450 17 rugpokcu-
sazel (CYP17) jiokaIn30BaH HAa XPOMO-
coMe 10q24.3, KogupyeT MUTOXPOM
P450¢176, KOTOPBIH SIBJISIETCS OHUM U3
KJII0UEBBIX (hepPMEHTOB OMOCUHTE3a aH-
JIpOTeHOB. JIaHHBIN (DepMEHT OITOCPETY-
€T aKTUBHOCTH CTEPOU/THOH 170-TUAPO-
J1a3bl U 17,20-1Ma3bl. 3aMeHa HYKJIe0-
tuya T Ha C B 5?-HeTpaHCITUPYyeMOU 00-
nactu (UTR) rena CYP17 Mmoxer co3aa-
BaTh AOIIOJIHUTEJIbPHOE MECTO CBA3bIBA-
Hus SP-1 (kopobka CCACC) Ha 34 mapsl
OCHOBAHUI BBIIIE CaliTa MHUIIHAI[MK
TpaHCIASANUU. JJaHHBIH TOJIMMOPGU3M
CBA3BIBAETCA C HOBBIHIeHHOﬁ AKTUBHO-
CTBIO IPOMOTOPA C YBEJIMTYEHUEM YPOB-
Hsa MPHK CYP17. CirtenoBaresipbHO, JaH-
HBIA TOJTUMOPGU3M MOXKET BIUATH HA
aKTUBHOCTh (pepMeHTa IIUTOXPOMa
P450c¢176 v CHHTE3 ITOJIOBBIX CTEPOU/IOB,
4YTO, IIO-BUAUMOMY, IPDUBOOUT K U3MeE-
HEHUIO YPOBHEH IOJIOBBIX TOPMOHOB,
TaKUX KaK aHPOTeH, IMPOTECTEPOH U
acrporen (He et al., 2006).

T'eH, OTBETCTBEHHBIN 3a CHHTE3 I[U-
Toxpoma P450 17 rupgpokcuaassl
(CYP17), pacnoJsiaraercsi Ha y4acTKe
XPOMOCOMBI 10424.3. IIpoaykT aToro
reHa, mutoxpom P450c176, Urpaer 1eH-
TPaJIBHYIO POJIb B IIpOIecce OMOCUHTE-
3a aHAporeHoB. PepMeHT 00J1a/1a€T IBO-
SIKOU aKTUBHOCTBIO, TPOSIBIISAS ce0sT Kak
cTepou/IHast 170-Tuaposiasa u 17,20-J11-
asa.

CrnenoBaTesibHO, HAJTUYUE TAKOTO
moauMopdu3aMa crroco6HO MOBIUSITH HA
(GYHKIMOHABHOCTh (pepMeHTa IIUTOX-
poma P450c176 U, Kak Cle/CTBUE, HA
IIpOIIeCC CUHTE3a IOJIOBBIX CTEPOUJIOB.
[Ipenmosnaraercs, 4YToO 3TO MOXKET HIPU-
BOJUTH K UIBMEHEHUAM B KOHIIEHTPAINH
II0JIOBBIX TOPMOHOB, BKJTIIOUAst aH/IPOTe-
HBI, IPOTECTEPOH U ACTPOTEHHI (coTrIac-
HO JTaHHBIM paboTbl He U cOaBTOPOB,
2006 roza).

T'er CYP1A1, HaXOASAIIUICA HA yJac-
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TKe 15(24-J25, COCTOUT U3 7 9K30HOB 1
KOJIUPYyeT 512 aMHHOKHCJIOT. B 3'-He-
TpaHcaupyemont obacti CYP1A1 o6Ha-
py’KeHa Jacrasi OJJTHOHYKJIEOTHIHAS 3a-
MeHa rs4646903 (T>C), kotopasi, mpes-
IIOJIOXKHUTEIbHO, OKAa3bIBAET BJIMAHHNE HA
5O PEeKTUBHOCTH TPAHCIANUUA U CTa-
ounpaocth MPHK (Tanguay u Gallie,
1996). Takke OKa3aHO, YTO BapUAHT
1$4646903 (T > C) ¢ annenem C Koppe-
JupyeT ¢ uHaynu6enbHocThio CYP1A1 (
Petersen et al., 1991 ).

I'en xaTtexos-O-meTunTpaHcdepassl
(COMT) pacmosiokeH B XpoMoOcoMe
22q11.2. COMT kogupyet dhepMeHT Ka-
Texosi-O-meTwrTpancdepasy, OTBeUaro-
IIyI0 3a Tpeobpa3oBaHue KaTEXOJIOBBIX
9CTPOr€HOB B HEAKTHBHBIE MeTa60III/ITI>I
( Stolk et al., 2007; Tofteng et al., 2004
). IIpeapiayIiye uccae0BaHUs BbIsIBU-
U B 4-M 3k30He reHa COMT 3ameny G
Ha A B KOZ[0OHe 158, YTO IPUBOAUIO K
oJIMMOPPU3MY, 3HAUUTETHHO BIIUSIIO-
IEMY Ha TEPMOJIAOWIBHOCTD U CHUKE-
Hue aktuBHOcTH hepmenTa (Raftogianis
etal., 1997; Ronkainen et al., 2008). 9to
3aMeIsseT MeTaboJIu3M 3CTPAH0Ia,
YTO, B CBOIO OYEpPE/b, IIPUBOJIUT K I10-
BBIIIEHUIO €Ir0 YPOBHA B CBIBOPOTKE
(Stolk et al., 2007).

ACTPOTEH, BO3/IEUCTBYSI Yepe3 CBOU
pellenTophl WJIN KaTeX0JIOBble MeTabo-
JIUTBI, KDUTHUYEH IJI1 Pa3BUTHUA (1)0]'IJII/I-
KyJIOB. BOCHHTE3 5CTpOreHa 3aBUCHUT OT
paboThl MHOXKecTBa (DepMEHTOB, OTBe-
Yaronumx 3a MeTaboaIn3M, JIeTOKCUKA-
W10 ¥ IOCTYITHOCTE. [TomuMopdu3Mbl B
reHax, KOJUPYIOIIUX 3TU (GepMeHTHI,
CIIOCOOHBI BJIUSITh HA UX PYHKITMOHATH-
HOCTb. Hanpumep, MOBBIIIIEHHAS SKCII-
peccuda U aKTUBHOCTb GI/IOCI/IHTeTI/I‘{eC-
KUX (GepMEHTOB B COUETAaHUU C IOHU-
JKEHHOU DKCIIpecCHell M aKTUBHOCTHIO
(epmeHTOB KOHBIOTAIIUU MOTYT IIPUBO-
JAUTH K POCTY TOKCHYHOCTH WJIN KaHIe-
poreaHomy sddekty. MismeHeHus B
ITOCIEZIOBATEIPHOCTH 3THUX TE€HOB CIIO-
coOHBI MOTUGUIIPOBATE UX QYHKITUH,
YTO, B CBOIO OUEPE/[b, MOJKET CKa3hIBATh-
cs Ha pasMepe (POJUTHKYIAPHOTO IIyJia
WJIN CKOPOCTH €TI0 IIOIIOJIHEHU A, YBEJIN-
YMBas PUCK MPEXKIEBPEMEHHOU MEHO-
mays3bl ( Bretherick et al., 2008 ). B cBe-
Te UX aKTUBHOU POJin B (POJLUTHUKYJIOTE-
He3€e, UIBMEHEHHUA B I'eHaX, CBA3aHHBIX C
MeTab0JIU3MOM 3CTPOTEHOB, CIIEAYET
paccMaTpuBaTh Kak BakKHblE (PaKTOPHI
pucka pazsurtus [THA ( Drummond and
Fuller, 2012).

Ha pgaHHBIH MOMEHT MPOBEIEHO
JIAIITH HEOOJIBIIIOE YUCIO HCCIEN0Ba-
HUU, U3YyYaIONUX CBSA3h MEK/IY IOJIH-
MOpPpGHU3MOM T€HOB, YYACTBYIOIUX B
MeTaboIu3Me 3CTPOTEHOB, U TPEsK/IEB-

PEMEHHOM HEI0CTATOYHOCTHIO SIMUHU-
KOB, OBapUaIbHBIM PE3€PBOM UJIH 060~
umu sTumu napamerpamu. Cordts et al.
(2014) 3aKJIIOYNIN O BEPOSITHOM CBSI3HU
mexay nosumopduzmom COMT Val/
Met u puckom IIfIH y 6pasuibckux
skeHIH. HackoJIbKO HaM U3BECTHO, 3TO
IIepBOE HCCIIeIOBAaHNE, KOTOPOE U3yda-
eT BiusHue GYHKIIMOHATBHOTO TOJIH-
Mopdusma u sxcnpeccun reHoB CYP17
CYP1A1 , COMT u SULT1A1 Ha puck
ununonatudeckon IIAH y kuTaiickux
SKEHIIHH.

IMonumopdusm (rs743572) B reHe
CYP17, HaxoAAIUHACA B 5?-HETPAHCITH-
pyeMoii 06s1acTH ITPOMOTOPA, BhI3bIBA-
et 3ameny TumuauHa (T) Ha TUTO3UH
(C), pacrmosioKeHHBIN Ha 34 I1.H. BBIIIE
cailiTa WHUIUAIUYM TpaHCaAsAuu. JlaH-
HBIU ToTuMopduam (rs743572) bopmu-
pyeT TOTeHIuaIbHbIA CAlT CBS3bIBA-
uus, ananornudsiii Sp1 (CCACC box),
YTO MOZKET OBITh CBSI3aHO C YBEJIMUEHU-
€M YPOBHS 5CTPOTEHOB U aHAPOTEHOB
BCJIE/ICTBUE YCUJIEHUSI SKCITPECCUH TeHa
CYP17 u GuocuHTE3a aHAPOTEHOB (
Goncalves et al., 2015 ). OmHOHYKIEO-
TuAHbIe ToTuMopdusmsr (SNP) CYP1y
T-34C acconuupoBaHBI ¢ psAIoM 3ab0J1e-
BaHHM B pa3HBIX PACOBBIX IpyIIax,
BKJIIOUAST paK MOJIOYHOM KeJIe3bl, CH-
npoM Kymmara u pak mpocrarts ( Wang
etal., 2011). 3a mocseHMe ABA JECATH-
JIETUsI MHO?KECTBO HCCJIEJIOBAHUI THUTIA
«CJIy4ai-KOHTPOJIb» MOCBAIIEHBI U3Y-
YEHHUI0 B3AUMOCBSI3H MEK/Ty ITOJTUMOP-
duzmom CYP17 T/C u puckoM CUHAPO-
Ma MTOJTUKHUCTO3HBIX SUYHUKOB Y JIFOIEH
( Banerjee et al., 2016 ). Pe3ynbraThl
ATUX UCCJIEIOBAHUN ITPOTUBOPEYUBHI. B
JIAHHOM HCCJIEIOBAHUH MBI OOHAPYKU-
JTY BHAYUTETLHOE YBEJIMUEHHE YaCTOThI
renotuna TC + CC momumopduszma
CYP17 15743572 (T-34C), mpu 3TOM Ya-
crota annens C ObIa 3HAYUTETHHO
eiie npu ITAH. Jlasmee Mbl u3yuniau
ypoBenb PHK rena CYP17 u ycraHOBU-
4, 9to skcripeccusi rena CYP17 Gputa
3HAYHUTEJbHO BBIIE y MAI[HEHTOK C
IIAAH. ITomy4yeHHBbIe pe3yIbTaThl MOTYT
MTOATBEPXKAATh TUIIOTE3Y O TOM, UTO 60-
Jiee BBICOKHUE YacToThl BapuaHToB CYP17
T/C 06bI9YHO KOPPETUPYIOT ¢ 60JIEe BBI-
COKOM BKCIIPECCUel, YTO MPUBOIUT K
YMEHBIIIEHHI0 00pa30BaHUS 2-TU/IPO-
KCUDCTPANO0JIA, U, KaK CJIEJCTBUE, K
MIOBBIIIEHUIO pucKa pa3sutusa IIAH.

Xwupara u coaBT. (2008) IIPOBeJIH UC-
cJIeIOBaHME, MMOCBSAIIEHHOE U3YYEHUIO
B3aMMOCBSI3U MEXK/JY TEHOTUIIOM
CYP1A1 rs4646903 (T > C) B o6pasiax
TKaHeH paka S3HIOMETPHS, U PUIILTHA K
BBIBOZTY, UTO BapuaHT ayuiens CYP1A1
rs4646903 (T > C) crocobeH CHUKATh

PHCK Pa3BHUTHA 3TOrO BUaa OHKOJIOTHH.
Jlo HaCTOSAIIETO MOMEHTA He OBLIO IIPO-
BE€ZIEHO HU OJTHOTO UCCIIE0BAHUS, KOTO-
poe 6BbI paccMaTpPUBAJIO CBA3b MEXKIY
reHoTUNnoM u skcrpeccueir CYP1A1 y
MIAIIUEHTOB C IPEXKEBPEMEHHOH HEJI0-
CTaTOYHOCTHIO AMUHUKOB (ITH). B cBs-
34U C 3TUM, MBI IIPEAIIPUHAINA IIOIIBITKY
OIIEHUTH NOJIUMOPOU3M U HKCIIPECCUIO
CYP1A1 rs4646903 y KUTaliCKUX MAI[H-
€HTOB C HJHONMAaTHYECKOH opmou
IIHA. Pe3ysbpTaThl HAIIUX HCCIIEN0OBA-
HUH mokasajau, uro ajyeab C reHa
CYP1A1 rs4646903 BcTpevasicss 3HaUU-
TEJIBHO pexxe y nanueHToB ¢ [IHA, uem
V 3/TOPOBBIX JIUI] KOHTPOJIBHOU TPYTIITBL.
[IpumeuaTesbHO, 4TO CYIIECTBEHHBIX
pasynvYuil B yPOBHE HKCIIPECCUM TE€HA
CYP1A1 mexx/1y vccsielyeMbIMU TPyIIIa-
vu (ITHS ¥ KOHTPOJIbHOI) OOHApy:Ke-
HO He ObuT0. TakuM 06pa3oM, TOUHAS
posib nmonumopdusma  CYP1A1
r$s4646903 ocTaeTcs MpeIMETOM ajTb-
HEUIIHUX KMCCAEIOBAHUI. DTU BBIBOIBI
HY>X/JJAI0TCA B IIOATBEPKIEHUU B paMKax
6oJiee MacIITaOHBIX MCCIEIOBAHUI.
COMT wurpaer KpUTHYECKYIO POJIb B
MeTaboIu3Me 3CTPOreHoB. I101 IeHCTBH-
em COMT kaHIlepOTeHHbIE METAOOTUTHI
HWHAKTHUBUPYIOTCA U BBIBOAATCA U3 Opra-
HHU3MAa, TPeobpasysch B HEKAHIIEPOTEH-
HbI€ METOKCHUICTPOT€HbI, TAKHE KaK 2-
MeToKcuacTpaanoi (2-ME2) u 4-MeTok-
cuacrpaauon (4-ME2) (Cordts et al.,
2014). 2-ME2 Npe/Ios0KUTETHHO BbI-
TIOJTHSIET OIpeieJIeHHbIe (hU3U0I0OTHIeC-
Kye (QpyHKIIUU B romMeocrase (poJIuKy-
J10B. OCHOBBIBAsICh Ha IIPE/IITOJIOKEHUSAX,
BbIckasaHHbIX Salih et al. (2008), MBI
IoJjiaraeM, 4To HapyllIeHus B YyDOBHAX 2-
ME2 MOryT ObITh CBA3aHBI C YCUIEHHBIM
HUCTOIEeHNEM (POJITUKYJIOB, UTO, B KO-
HEYHOM cueTe, IPUBOAUT K (DOJIIUKY-
JISIPHOUA OCTaHOBKE. DTOT Je(eKTHBII
IIyTh [TPEZCTABIISIETCS BAYKHBIM MeXaHU3-
MOM, JIEKAIINM B OCHOBE IIaTOTE€HE3a
IIHA. IIpu cuHApOMe MOJMKHUCTO3HBIX
sanuankoB (CITKS) moBbIIIEHHAsA DKCII-
peccuss COMT u yBeTUeHIE YPOBHEH 2-
ME2 B kjleTKax rpaHyJsie3bl SUYHUKOB
CJIyKAaT MEXaHU3MOM, IIPUBOJAAIIUM K
HapYIIEHUsIM CTEPOU/IOTeHE3a, AHOBYJIS-
Ui U GQOJITUKYISIPHOA OCTAHOBKE
(Cordts et al., 2014). ABTOpPBI ITpeIoIa-
raioT, yro npu [THf Habaomaercs 06-
paTHad KapTuHA. B Xoze uccienoBanus
O6bLI0 OOHAPYKEHO, YTO TeHOTHIINYEC-
kuit matrepH GA+AA nisa rena COMT
(rs4680) 6bLT GOJlee pacIpoCTpaHEH y
nanueHTok ¢ [ITHA mo cpaBHeHUIO ¢ KOH-
TPOJILHOM rpyIIoH. Bosiee Toro, aToT re-
HOTHII OBUT aCCOIIMMPOBAH C MTOHIKEH-
HOU skcipeccruert reHa COMT mo cpas-
HEHUIO C KOHTPOJIbHOU rpymmoi. Oco6o-



ro BHUMAaHUS 3aCIIyKuBaeT GakT 6osee
Hu3Kou skcnpeccuu rera COMT B rpyt-
ne ¢ IIHA B cpaBHeHUU ¢ KOHTPOJIEM.
AHaJIOTMYHO HEeJaBHEMY UCCIIEIOBAHUIO,
Cordts et al. (2014) npoaHaM3UpPOBAIH
B3aMMOCB3b MEK/ly IOJTUMOPGU3MOM
COMT Val/Met u puckoM pa3BUTHSA
ITHA y 6pa3mibckux keHiuH. OHU yc-
TaHOBWIH, 9TO Tosmumopduzm COMT
Val/Met oka3bIBaeT BIIUsTHIE HA CHUKE-
HHE KOoJIn4YecTBa (POJIUKYIIOB B AUYHHU-
KaX 1 MOKET CITY?>KUTD IIPOTHOCTUYECKHUM
dakropom ga pazsurusa [THA. Kpome
toro, Weinshilboum et al. (1999) mpes-
TIOJIOXKWJIM, UTO 3aMeHa BaJIMHA HA Me-
THOHUH B KOZIOHE 158 CBsI3aHA C YMEHb-
IIeHueM aKTUBHOCTH (depMeHTa B 3-4
pasa, 4YTO BhI3BAHO CHHXKEHHUEM TE€PMO-
nabwibHOCTU Oeska. Takum obpasom,
YU€eHbIe MPEeATOJIaraoT, YTO TOJTUMOpP-
¢uszm COMT (rs4680) B COBOKYITHOCTH
¢ IIOHIKEHHOH 5Kcnpeccueit ero MPHK

MOXKET ABJIATbCA OAJHHUM U3 MEXaHU3MOB,
BJIMSIOINNX Ha pUCK pa3puTtusa [THA.
ITocye 3amycka MeTaboI3Ma 3CTPO-
TE€HOB KaTeXOJIOBbIE€ 3CTPOTEHBI IIO/-
BEprarmTCcAa MWHAKTUBAIlUU U KOHBIOTa-
mun nocpeactsom COMT u SULT. Mu-
XalI0Ba U coaBT. (2006) U3ydyasiv rop-
MOHO3aBHCUMBIE€ PAKH SHIAOMETPUA U
ANYHHUKOB, YCTAHOBUB ITOJIOKUTEJIb-
HYIO0 KOPPEJIAIHIO MEeX/Iy ajlyIeJieM Ba-
puanTta SULT1A1 213His u TOBBIIIEH-
HBIM DHCKOM Da3BUTHA paka. B maib-
HeHIIeM MbI IPOaHAJIM3UPOBAIIU O/THO-
HYKJIEOTHUHBIN moauMoppu3M
SULT1A1 rs9282861 cpeiu KUTaHCKUX
nanuenTok ¢ ITHfA. Crartucruuecku
3HAYHNMBbIX pasnnqnﬁ B 4aCTOTE BCTpe-
vyaemocTu BapuaHTta komoHa SULT1A1
213 MeXJAy I'pynIaMy ITallUeHTOK C
ITH I v KOHTPOJILHOU TPYIIIION BBISIBIIE-
HO He ObLI0. ITH Pe3YJIBTATHI COTJIACY-
I0TCA C JAaHHBIMHU, IMOJIYYEHHBIMU B

Cnucok nuTepatypol

psine Gojiee pAaHHUX HCCIEOBAHUHI
paxa roJIOBBI U IIIEH, JKeJTy/IKa, JIETKUX
1 mMosiouHoH xesesnl ( Daniels and
Kadlubar, 2013 ). ITomumo 3TOTO, OT-
HOCHUTEJIbHBIA YyPOBEHb DKCIIPECCUH
reHa SULT1A1 Tak:ke cylecTBEHHO He
oTyimuasncsa Mexay rpynmnoid ITHA u
KOHTPOJIbHOU rpynrmoi. CienoBaresib-
HO, B paMKax HCCJIe0OBAHU, MOXKHO
3aKJIIOYUTH, YTO cBA3b Mek1y SULT1A1
rs9282861 u I[THS B kuTalicKo# moIry-
JISIIIY MAJIOBEPOSATHA.

B 3akJiiroueHue, ciaenyeTr mog4YepK-
HYTb, YTO, HACKOJIKO HaM U3BECTHO, 3TO
TIepBOE UCCIIEI0BAHNE, TOKA3BIBAIOIIIEE,
urto BapuanT CYP17 T/C nemoHcTpUpy-
€T TeHJIEHIHUIO K 0oJiee BBICOKOM DKCII-
peccun, a aytenb A mosumopduzmMa
COMT (rs4680) Hapsay ¢ Mo/IaBIEHH-
em skcnpeccuu ero MPHK, Bo3MokHO,
Yale BCTPevaeTcsl Y KUTAaUCKUX Malu-
€HTOK ¢ uauonarnieckon ITHA.

Banerjee, U. » Dasgupta, A. « Khan, A./ A cross-sectional study to assess
any possible linkage of C/T polymorphism in CYP17A1 gene with
insulin resistance in non-obese women with polycystic ovarian
syndrome) Indian J. Med. Res. 2016; 143:739-747

Cordts, E.B. « Santos, M.C. « Peluso, C.\ COMT polymorphism influences
decrease of ovarian follicles and emerges as a predictive factor for
premature ovarian insufficiency\ J. Ovarian Res. 2014; 2:47-50

Daniels, J. « Kadlubar, S.\ Sulfotransferase genetic variation: from cancer
risk to treatment response\ Drug Metab. Rev. 2013; 45:415-422
Drummond, A.E. « Fuller, P.J. Ovarian actions of estrogen receptor-B: an
update Semin. Reprod. Med. 2012; 30:32-38

Goncalves, C.G. « Almeida, B.C. « Camargo-Kosugi, C.M.\ Polymorphisms in
CYP17, COMT, and ESR1 genes in women after menopause and
association with bone mineral density\ Genet. Mol. Res. 2015; 14:15802-
15810

Mohanty, S. « Hall, A.W. « Mohanty, P.\ Novel association of polymorphic
genetic variants with predictors of outcome of catheter ablation in
atrial fibrillation: new directions from a prospective study (DECAF)\
J. Interv. Card. Electrophysiol. 2016; 45:7-17

Qin, C.R. « Yuan, Z. - Yao, J.L.\ AMH and AMHR2 genetic variants in
Chinese women with primary ovarian insufficiency and normal age
at natural menopause\ Reprod. Biomed. Online. 2014; 29:311-318

Webber, L. « Davies, M. » Anderson, R.\ ESHRE guideline: management of
women with premature ovarian insufficiency\ Hum.
Reprod. 2016; 31:926-937



Ucxombl nporpamm 3KCTpaKopnopasbHoro
OMJIOQ0TBOPEHHUSA Y HEHILMH C OHUPEHHEM

Mup3saxmeposa H.A., Apunosa H.JL., Uprawes [1.C., Xukmatunnaesa H.A.
Otpenenue <IVF> UHcTuTyTa PEnpoayKTMBHONW MBAMLMHBI U FEHBTUHM

Pesiome BeepeHue. Oxxupenue sBJsAETCsA OIHOM U3 HaUOO0JIEE YACThIX IIPUYUH aHOBYJIS-
TOPHOTO OECIIONNS, PAHHUX IIOTEPh OEPEMEHHOCTH Y YKEHIIUH PEPOAYKTUBHOTO BO3pac-
ta. I[Ipusnaku MC, B I1lepByI0 ouepe/ib 0KUPEHUE U NHCYIMHOPE3UCTEHTHOCTD, YaCTO BCTPe-
YAIOTCSA Y MAIUEHTOK, CTPA/IAIOIIUX CHHAPOMOM MOJTUKUCTO3HBIX AMIHUKOB (CITKA);

I.I,ellb uccnepoBaHuA. OmpeeTUTh TAKTUKY BeIEHUS JIAHHOM KaTeropuu nanueHTOK B
nporpammax JKO.

MaTepuan H MEeTOoAbl. B kiInHUYeCKOM UCCIeJ0BAHNH, B KOTOPOM y4aCTBOBAJIU 155 KEH-
IIUH, CTPAIAIOIINX U30BITOYHON MAacCOH Tejla WU OXKUPEHNEM, TIPU CPABHEHUH COITOCTAB-
JIEHHBIX I10 BO3pAcTy KOropT nanueHToK. OKupeHue acCoIMUPOBAIOCh CO CHIXKEHUEM YPOB-
HsI aHTUMI0JUIepoBa ropMoHa (AMT) u mokaszaTesisIMH OBapHaJIbHOTO Pe3epRa.

Pesynbratbl. VceienoBanre 3GbGEKTUBHOCTU TPOTPAMM BCIIOMOTATENIbHBIX PEPOIYK-
TUBHBIX TexHoI0Tuu (BPT) mOoCTOBEPHO CHUKAIACH Y *KEHINWH C O’KUpeHueM (MHIEKC Mac-
cel Tesia (MMT) >30,8 kr/mM2 ) BestezictBre 6osiee ¢1aboro OTBeTa SUYHUKOB HA CTUMYJIS-
[IUIO CYIEPOBYJIAIINU: MTOBBIIIAETCS TOTPEOHOCTH B ITpenapaTax roHaJ0TPOITHMHOB JJIsT CTH-
MYJIAIIUU OBYJIAIIUY, YBEJIMIUBAETCS ITPOJOJIKUTEIBHOCTD CTUMYJIAIINY CYIIEPOBYJIAIIUN

BuiBogbl. KosinuecTBO 9MOPHOHOB XOPOIIEr0 KAUecTBa M YacTOTa HACTYIUIEHUs KJIIMHU-
yecKoU 6epeEMEHHOCTH Y KEHIIUH C HOpMaJIbHOU Maccoi TeJia 6bLIa JJOCTOBEPHO BHIIIE, UeEM
V JKEHIIUH ¢ U30BITOYHON MaCCOU Testa/ 0XKUpeHneM

Abstract. Introduction. Metabolic syndrome (MS) is one of the most common causes of
anovulatory infertility, early pregnancy loss in women of reproductive age.

The signs of MS, especially obesity and insulin resistance are often seen in patients with
polycystic ovarian syndrome (PCOS); Objective of the study to determine the management
strategy for this category of overweight patients in combination with or without advanced

reproductive age.

Material and Methods. Age-matched cohorts of PCOS patients (n=92) were compared in
a clinical study involving 150 overweight or MS women. Obesity was associated with decreased
antimullerian hormone (AMH) levels and ovarian reserve scores.

Results The efficiency of assisted reproductive technologies (ART) programs was
significantly reduced in obese women (body mass index (BMI) >30.8 kg/m2) because of a
weaker response of the ovaries to stimulation of superovulation: the need for gonadotropin
drugs to stimulate ovulation increased and the duration of superovulation was longer.

Conclusions. The number of good quality embryos and clinical pregnancy rates were
significantly higher in women with normal body weight than in overweight/obese women

BBegeHue. PacripocTpaHeHHOCTD U3-
OBITOYHOHN MAacChl TeJIa CPEH KEHIIUH
PEeNpOAYKTUBHOTO BO3pACTa HEYKJIOHHO
pacrer. B ctpykType GecriiomHoTo Gpa-
Ka 4acTOTa BCTPEYAEMOCTH DHAOKPUH-
Horo ¢akTopa GECIIONUS COCTABJISIET
25% [10, 11]. TOJIOBUHBI >KEHIIIUH peII-
POAYKTHBHOIO BO3pacTa UMEIT U30bI-
TOYHBIN Bec (MHIeKkce Macebl Tesia (MMT)
>25 KI'/M?) WIH CTPAZAIOT O’KUPEHUEM
(UMT >30 kr/m?) [4].

VY JKeHIWH C O’KMPEeHUEM B CpaBHe-
HUEe C HOPMaJIbHOH Maccod M3-3a Xpo-
HUYECKOU aHOBYJISAIINH, Ualiie HabJro1a-
ercs HapylieHue (pepTuabHOCTU. [5].
IIpu U36BITOYHOU Macce TeJjia, Mo CTa-
THCTHKE YBEJITMUUBAIOTCS HeOJIarompu-
SITHBIE MCXO/bI OEPEMEHHOCTH, TaKHe
KaK CaMOITPOU3BOJIbHOE TIpePhIBAHUE

OepeMeHHOCTH, BHYTPUYTPOOHAs 3a/1ep-
JKKa Pa3BUTHA IUIO/IA, THTIEPTOHMS, TIPe-
SKJIAMIICHS ¥ TECTAIIIOHHBIN CaXapHbII
nuaber [8,9]. IIpeBbIlIeHIE TOPOTOBO-
ro 3HauyeHusa UMT aBiseTca npeguKTo-
poM pa3BuTHA 3a00JI€BAHUH CEPIETHO-
COCY/IUCTOM CUCTEMBI, CAXapHOTO /irnabe-
ta (C/1) 2 Tuna (C/12), maToIOTHH OTIOp-
HO-JIBUTATEeJILHOTO alIapaTta, OHKOJIO-
TUYEeCKUX 3200JIeBaHUI.

310pOBBIN 00pa3 *KU3HU, MPABUIb-
HOe ntuTaHue, noaaep:xxanue UMT ot 19
J10 30 KT/ M? yBEJTMINBAIOT BEPOSTHOCTD
3a4aTusi, B TO BPEMs KaK MEPUO/T JI0 3a-
yaTud y >keHIuH ¢ UMT>35 kr/m? yBe-
JIMYUBAETCs B 2 pasa [12].

ITo TaHHBIM MUPOBOH JIUTEPATYPHI,
OJKUPEHUE OKAa3bhIBaeT HeOJIATONPHUIT-
HOe BJIMSTHUE Ha UCXOJIbI KaK CIIOHTaH-

HBIX OepeMeHHOCTEH, TaK U GepeMEHHO-
CTeH, HaCTYIUBINKX B pe3yabrare DKO.
O[IHAKO TreTepOreHHOCTh HUCCIEAYEMBIX
TpylIl IMalqueHTOK U OL€HWBAEMBIX I1a-
pPaMeTpoB He IMO3BOJISIET CAEIaTh OHO-
3HAa4YHbI€ BbBIBOABI. HaHHI)Ie O BJINAHUU
O’KMPEHMS Ha ITOKa3aTesIb POXK/IaeMOC-
TH TaK>Xe IPOTUBOpeunBbl. Hanmpumep,
110 TaHHBIM MeTaaHau3a Rittenberg V.
U coaBT. (2011), y KEHIIUH ¢ U30BITOY-
HOW MaccoUd Teja WJIU OKHUDPEHUEM
(MMT >25 kr/M?) yacToTa HACTYILIEHUS
kanHUUeckor 6epemenHoctu (YHKEB)
(otHOCuTenbHBIH puck (OP)=0,90;
P<0,0001) 1 3KUBOPOKIAEHUs ObLyIa 3HA-
yutenbHO HIKe (OP=0,84; p=0,0002),
a Tak’Ke 3HAYNTEJILHO BBIIIIE YaCTOTa Ca-
MONpPOU3BOJBbHBIX aboptoB (CA)
(OP=1,31); p<0,0001) IO CPAaBHEHHUIO C



JKEHIMUHAMU ¢ HOPMaJIbHOU Maccou
testa (HMT) [13]. TTo pe3ysibTaTam uc-
caenoBanua MacKenna A. u coasr.
(2017) 6BUTO OGHAPYKEHO, UTO TTOKA3A-
Tesib UMT, ObLI CBSI3aH € 4aCTOTOM Ha-
CTyIUIEHUSI 6EPEMEHHOCTH, KUBOPOK-
JIeHUA U [IPEXKEeBPEMEHHOI0 IIpephliBa-
HUA OepeMeHHOCTH [14]. KpaTkocpou-
HbI€ U JOJITOCPOYHBIE BMeEIIaTEIbCTBA
10 CHUKEHUIO BECAa PACCMAaTPUBAIOTCS B
mepuoa a0 3avyaTud 1A XKEHINUH U
MY>KUUH C O’KUPEHUEM U OeCILIONHEM,
IIOCKOJIBKY OJKHPEHHE CBSI3aHO C Oosiee
IUIOXUMHU PENIPOAYKTHBHBIMHA HCXOJa-
mu. KpatkoBpemMeHHas moreps Beca,
JIOCTUTHYTAs C TOMOIIBIO TNETHI, (PU3U-
YEeCKUX YINPAKHEHUH U JIEKAPCTB, HE
VIIydIllaeT 3aYaThe 3a IUKJI WU ITOKa-
3aTeJId XXUBOPOXKJAECHUA Y XKEHIIUH,
IIOABEPIrarIXCA UHAYKIIUH OBYJIAIINH,
BHyTpI/IMaTO‘{HOfI HHCEMHUHAIIUN WU
HKCTPAKOPIIOPATLHOMY OILJIOZ0TBOPE-
Huio (9KO), HO MOXKET YBEJIUUUTH CKO-
POCTh €CTeCTBEHHOTO 3avaTusi. J[oaro-
BpeMeHHas IoTepsi Beca, JOCTUTHYTAs C
IOMOINBI0O XUPYPrUYECKUX BMeIla-
TEJIbCTB, MOXKET YBEJINYUTH KOJITUIECTBO
CIIOHTAHHBIX 3aYaTUH, 0COOEHHO CPein
JKEHIIUH C CHHAPOMOM ITOJINKHUCTO3HBIX
AWYHUKOB, 1 MOXKET YBEJIMYUTH YPDOBEHb
JKUBOPOXK/IeHUs B mpoTokosax JKO.
YacroTa 6ecIyiofiusi y KEHIIUH C O3KHU-
peHuem cocrasiisieT 33,6% 10 cpaBHe-
HUIO ¢ 18,6% *KeHIMUHAMU ¢ HOPMaJTh-
HOU Maccoii Tesa [3,11,18].

3I0pOBBIN 06pa3 KU3HU, TPABUJIb-
HOe nmuTanue, noaaepxxaaue UMT ot 19
JI0 30 KI'/ M? YBEJIMUMBAIOT BEPOSITHOCTH
3a4aTHs, B TO BpeMs KakK IIEPUO/T 10 3a-
varus y keHImuH ¢ UMT>35 kr/m? yBe-
JIMYUBAeTCs B 2 pasa [12,14].

AddexTUBHOCTH IPOTPAMM BCIIOMO-
TaTeJIbHBIX PEIIPOAYKTUBHBIX TEXHOJIO-
ruu (BPT) ocTOBEpHO CHUIKAETCs y
JKEHIIUH ¢ OKUpeHreM (MHIEKC MacChl
tesia (MMT) >30,8 Kr/m?) BeieicTBHE

6oJtee cy1aboro OTBETA IMYHUKOB Ha CTH-
MYJISIIIAIO CYTIEPOBYJISIIAH: TTOBHIIIIAET-
¢s1 TOTpeGHOCTH B IIperiapaTax roHaI0T-
POIIMHOB JIJI CTUMYJISIIIUN OBYJISIIIUU,
YBEJIMUUBAETCS TTPOJIOJIKU- TEJIBHOCTD
CTUMYJISIITHU CYIIEPOBYJISIIIUU. Y UUTHI-
Basi JUTUTETbHOCTD TEPATIUY O3KUPEHUS,
3a4YacTyI0 HU3KYI0 MPUBEPKEHHOCTH
MaIMUeHTOK K JIEYeHHI0, JOCTATOUHO
CJI0KHO JOOUTHCSA CHHUKEHUS MAaCChI
Tesia TepeJ BCTYIJIEHUEM B IIPOTOKOJI
JKO.

Lens uccnepoBaHuA. CpaBHUTEIb-
Hasl XapaKTEPUCTUKA IIPOTOKOJIOB CTH-
MYJISIIIAM Y SKEHIIUH C OKUPEHUEM B
nporpammax JKO.

Marepuan u meTogbl. [IpoBezieH per-
POCIIEKTUBHBIN aHATNU3 OTHOIIEHTPOBO-
T0 WCCIeA0BAHUS MEAUIIMHCKUX KapT
158 sKeHIUH ¢ U30BITOYHOU Maccou
TeJia v GecrioueM, 00paTUBIIUXCS JIJIST
neuenus meropoM KO B oTaeneHue
BPT xknmuuku Jloktop «ZI-IVF». [Tauu-
€HTKaM ITPOBOJIUJIOCH aHTPOIIOMETPH-
YecKOe UCCIIe/IOBaHte: U3MepPeHHe poc-
Ta U Beca C MOCTEAYIOIAM PacueToM
NMT. Bce mariueHTKY ObUTH paszieieHbl
Ha ase rpynnsl no UMT: 1-a rpynmna
(n=32) KOHTpOJIbHASI C HOPMAJbHOU
maccoii Tesia (UMT =18,6—24,9 kr/m2);
2-s rpynna (n=82) - ¢ u36BITOYHOH Mac-
cont tena (MMT=25-29,9 Kr/m?); 3-s
rpymma (n=76) ¢ oxkupeHurem [-cTereHu
(MMT=30-34,9). bbu1a mpoBesieHa mpo-
rpaMMa KOHTPOJUPYEMOH OBapUasib-
HOU CTUMYJISIIIUY TOHAIOTPOIIMHAMU Ha
OCHOBAaHWU IPEJICTABJIEHHBIX JaHHBIX
MMOC/IETHUX MeTaaHATU30B U KITHHUYEC-
KUX PEKOMEHAINH 110 BEJIEHUIO TaIu-
€HTOK C M30BITOYHOM Maccou Tesia. JleHb
BCTyIIeHusA B IpoTtokost KO HaunHa-
¢ CO 2-TO THS MEHCTPYaTbHOTO ITUKJIA,
ITOCJIE TIPEIBAPUTEIBHOTO CTAHAPTHO-
ro obcmemoBanusi. C 1ebl0 perucTpa-
nuH akTa HaCTyIUIEHUsT OepeMeHHOC-
TH HCIIOJIb30BAJIUCH JTAHHBIE aHAINU3a

CnMCOK UCNONb30BaHHOM NMTEPaTypbl:

CBIBOPOTKU KPOBU HA XOPUOHUYECKUH
roHaZOTpoNuH yesaoBeka (XI'y). IMoa-
TBep:KJleHue GakTa HACTYIJIEHUA Ma-
TOYHOU OGepeMEeHHOCTHU ITPOBOJIUIOCH
MeToZoM Y3U opraHoB Majioro Tasza Ha
19—21-1i IeHb MOCJIe IIepeHoca 3MOPHO-
Ha/-0B, GaKT UCXOA0B OEPEMEHHOCTH
OIIPEJIEISTH C TIOMOIIBIO CPEZICTB KOM-
MyHUKanuu (tenedoH, 3JIeKTPOHHAS
moura).

Pe3ynbTatbl. Cpejusisa [03UPOBKA
TOHA/IOTPOIIMHOB YBEJIMUNBAJIACh COOT-
BeTcTBeHHO ¢ 18004375 ME B I-rpymniie
KOHTpOJIA, 10 3600,5+614 ME BO 3-i
rpy1mne. B xoze uccienoBanus MpoBOAM-
nack onienka YHKD u ee ucxomos. Yac-
TOTa HACTYILJIEHUS GepeMEeHHOCTH ObU1a
JIOCTOBEPHO HUJXKEe Yy 3-U TPYNIIbI —
36,7%, TOTmAa KaK B TPyIIe KOHTPOJIS-
46,3%. YacToTa pa3BuBarommxcs bepe-
MeHHOCTel (Ha YKMC/I0 BeeX KIIMHUYEeC-
Kux 6epemeHHOCTEN) ObLIa 82,1% B 2-1
TpyIIIie, IO CPaBHEHHUIO C 1-H (92,3%) 1
3-1 (76,4%) rpynmnamu.

BoiBogbl. KosimuecTBO 5MOPHOHOB
XOPOIIIETO KauecTBa JIOCTOBEPHO HIIKE
Y XKEeHIIUH C OXKHUPEHHEM, 4YeM Yy KEH-
IIIUH C HOPMaJIbHON MAaccoH Tejia U u3-
OGBITOUHON Maccou Tesa (P<0,0001).
YacroTa HACTYTIJIEHUS KIIMHIYECKOU Oe-
PEMEHHOCTH Y *KEHIIUH ¢ HOPMAaIbHOU
Macco# Tejyia ObLIA JOCTOBEPHO BBIIIIE,
YeM y KEHIIUH ¢ U30BITOYHOH Maccoi
Testa/oxkupenueM (p<0,05). Beroop om-
THMAJIbHOA TAKTUKHU BEIEHUS JaHHOU
KaTeropuu IalueHTOK J0JI2KEH OCHOBBI-
BaThCs Ha BPEMEHU Hayvayia OBapHUaib-
HOU CTUMYJISIITMH, Ha BEIOOpe Haubosiee
IpPEeAIIOYTUTEIbHBIX IIPEIIapaToB U Me-
TO/OB BBeJIeHUs TOHAJOTPOIIMHOB, BO3-
MO)KHOﬁ CerMeHTalluu IMUKJIa y KEeH-
IUH CTapIIero/mo3{Her0 PenpoayK-
THUBHOTO BO3pacTa ¢ KPHOKOHCEPBAIU-
eli BceX BSMOPHOHOB C ITOC/IE/TYIOIIHM TIe-
PEHOCOM B KPHUOITUKJIIE ITOCTIE CHUKEH ST
Beca.
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Hoarynonatua y 6epeMeHHbIX
C JeKOMNEeHCHUPOBAHHbLIMH

3a00N1eBaAHUAMH NEYECHH

Ymmarosa P.1LL., HOcynos V.10.

Pecny6anKaHCKKid CNeLMannaupoBaHHbI HayYHO-NPAKTUYECKNI MEMLIMHCKUI LIEHTD 0XpaHbl

3/10p0BbA MaTepK M pedeHKa, TalKeHT, Y36eKUCTaH.

AHHOTauuA

Llenb: Onucarh KIMHUYECKUH CITydail KOaryIonaTHu
y 6epeMeHHOH ¢ JeKOMITIEHCHUPOBAHHBIM IIPPO30M IIe-
YeHU U OLEeHUTHh 3(PPEKTUBHOCTh KOHIIEHTPATOB IPO-
TpoMbuHOBOTO KoMILTekca (KITK) u TpaHeKkcaMOBOM KHC-
JIOTBI B TPOMIIAKTHKE MACCUBHBIX aKYIIEPCKUX KPOBO-
Teuennyi (MAK).

IMannenTka, 28 jeT, nepBas 6epeMeHHOCTh, CPOK 36
HeJIeJIb, TIOCTYIIUJIA B POAUIBHBIHN JIOM C IEKOMIIEHCHPO-
BAHHBIM ITUPPO30M IeueHU. /[MarHo3 uppo3a mevueHn
OBLI YyCTAHOBJIEH 3 T0J1a Ha3aj Ha (pOHEe XPOHUUECKOTO
BHUpYCHOTO rernatuta B. B TeueHrne 6epeMeHHOCTH COCTO-
SIHUE TEeYeHH YXYAIIJIOCh, OTMEUAJINCh SIU30/[bI  ac-
IUTA U JKEJITYXH.

J1st mpeIoTBpalle s MaCCUBHOTO aKyIIIEPCKOTO KPO-
BOTEUYEHHUS 32 24-36 4acoB /10 IJIAHUPYEMOTO PO/IOpas-
peutenus nanueHTke BBoamwau KIIK «Yman-Komnieke»
B KOJIMYECTBE JIBYX Z103. JIOIMOJTHUTEILHO TPUMEHSLIACHh
TpaHekcaMoBast KMCJIOTA 10 CTAHIAPTHOHN CXeMe 3 CyT-
KU JI0 IIPEII0IaraeMbIX POJIOB. POJbI TPOBEIEHBI IIyTEM
KecapeBa ceueHus.

Beenenne KIIK npuBesio Kk 3HAUUTEIBHOMY CHUKEHUIO
0o0beMa KpoBOIIOTEPH (350 MJI IIPOTUB O3KHJIAEMbBIX 700 MIT).
JlabGopaTopHble okazatesu rocsie BeesieHus KITK mokasa-
JIV yJTydIIeHue YPOBHs (pHOpUHOTEHA 70 2.9 T/J1 1 yBeJInJe-
HUe arperanuu TpoMoonuTos 70 88%. Yacrora koaryJiomna-
TUYECKUX OCJIO;KHEHUH ObUTa HIKE, YeM O3KH/IAIOCh.

Hcrosnb30BaHUe KOHIIEHTPATOB MIPOTPOMOMHOBOTO
KOMILIEKCA B TPOMIIAKTUKE U JIEUeHUH MACCUBHBIX aKy-
IIEPCKUX KPOBOTEUEHUN Y GePEMEHHBIX C IEKOMITEHCH-
POBaHHBIMU 3200JIEBAHUSIMU [T€YEHH ITOKA3AJI0 BHICOKYIO
s dextuBHOCTh. KITK yrmyummiu 1a60paTOpHbIE TOKA-
3aTeJIu CBEPTHIBAEMOCTH KPOBH, CHU3WIN 00BEM KPOBO-
IIOTePh U YACTOTY KOATYJIOMATUUECKUX OCJIOKHEHUH.
JdauHblil ciyyail moareepkaaer, uyro KITIK moryTt ObITh
PEKOMEH/IOBaHBI JJI51 IIUPOKOTO UCIIOJIb30BAHUS B KJIH-
HUYECKOH MPAKTHUKeE JJIs YIIyUIIIeHUs UCXO0B OepeMeH-
HOCTH U CHMKEHUSI MAaTEPUHCKOH CMEPTHOCTH.

HnioueBble cnoBa: MaccuBHbIe aKyIIepCKUe KPOBOTe-
uenus (MAK), KoHIleHTpaThI TPOTPOMOMHOBOTO KOMILIIEK-
ca (KIIK), Ymau-KoMIutekc, IIUppo3 MeveHu, Koarysioma-
THs, cBepThiBatoas cucrema kposu (CCK), remocras.
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Dekompensatsiyalangan
jigar kasalligi bo‘lgan homilador
ayollarda koagulopatiya

Ummatova R.SH., Yusupov U.Y.
Respublika ixtisoslashtirilgan ona va bola salomatligi ilmiy-amaliy tibbiyot markazi.
Toshkent, 0°zbekiston

Annotatsiya

Dekompensatsiyalangan jigar sirrozi bo‘lgan homilador ayolda koagulopatiyaning klinik holatini
tavsiflash va massiv akusherlik qon ketishining (MAK) oldini olishda protrombin kompleksi
konsentratlari (PKK) va Traneksamik kislotasining samaradorligini baholash.

Bemor, 28 yosh, birinchi homiladorlik, 36 haftalik, dekompensatsiyalangan jigar sirrozi bilan
tug‘rugxonaga yotqizilgan. Jigar sirrozi tashxisi 3 yil oldin surunkali virusli gepatit B fonida aniglangan.
Homiladorlik davrida jigar holati yomonlashgan, assit va sariqlik simptomlari qayd yetilgan.

Massiv akusherlik qon ketishining oldini olish uchun bemorga rejalashtirilgan tugruqdan 24-36
soat oldin ikki dozada Uman-Kompleks protrombin kompleks konsentrati qilindi. Bundan tashqari,
Traneksamik kislota rejalashtirilgan tug‘ruqdan bir kun oldin standart rejimga muvofiq ishlatilgan.
Tugfilish kesar kesish yo‘li bilan amalga oshirildi.

PKKning kiritilishi qon yo‘qotish hajmining sezilarli darajada pasayishiga olib keldi (kutilgan 700
ml ga nisbatan 350 ml). PKK kiritilgandan so‘ng laboratoriya parametrlari fibrinogen darajasining
2,9 g / 1 gacha yaxshilanishini va trombotsitlar agregatsiyasining 88% gacha ko‘tarilishini ko‘rsatdi.
Koagulopatik asoratlarning chastotasi kutilganidan past natijani berdi.

Dekompensatsiyalangan jigar kasalliklari bo‘lgan homilador ayollarda massiv akusherlik qon ketishining
oldini olish va davolashda protrombin kompleksi konsentratlaridan foydalanish yuqori samaradorlikni
ko‘rsatdi. PKK qon koagulyatsiyasining laboratoriya parametrlarini yaxshiladi, qon yo‘qotish hajmini va
koagulopatik asoratlarning chastotasini kamaytirdi. Bu holat homiladorlik natijalarini yaxshilash va onalar
olimini kamaytirish uchun PKKlarni klinik amaliyotda keng qo‘llash uchun tavsiya yetilishi mumkinligini
tasdiqlaydi.

Kalit so‘zlar: massiv akusherlik qon ketishi (MAK), protrombin kompleksi konsentratlari (PKK),
Uman-kompleks, jigar sirrozi, koagulopatiya, qon ivish tizimi, gemostaz.
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Coagulopathy in pregnant women with
decompensated liver diseases

Ummatova R.Sh., Yusupov U.Y.
Republican Specialized Scientific and Practical Medical Center for Maternal and Child Health.

Tashkent city, Uzbekistan.

Annotation

Purpose: Describe a clinical case of coagulopathy and growth factor deficiency in a pregnant woman with
decompensated liver cirrhosis, and evaluate the effectiveness of prothrombin complex concentrates (PCC)
and tranexamic acid in the prevention and treatment of massive obstetric hemorrhage (MOH).

A 28-year-old patient, in her first pregnancy at 36 weeks, was admitted to the maternity hospital with

decompensated liver cirrhosis. The diagnosis of liver cirrhosis was established 3 years ago in the context of
chronic viral hepatitis B. During pregnancy, the liver condition deteriorated, with episodes of ascites and
jaundice noted.

To prevent massive obstetric hemorrhage, the patient was administered two doses of PCC «Uman-
Complex» 24-36 hours before the planned delivery. Additionally, tranexamic acid was used according to
the standard regimen one day before the expected delivery. The delivery was performed via cesarean section.

The administration of PCC resulted in a significant reduction in blood loss volume (350 ml compared to
the expected 700 ml). Laboratory results after PCC administration showed an improvement in fibrinogen
levelsto 2.9 g/L and an increase in platelet aggregation to 88%. The frequency of coagulopathic complications
was lower than expected.

The use of prothrombin complex concentrates in the prevention and treatment of massive obstetric
hemorrhage in pregnant women with decompensated liver diseases has shown high effectiveness. PCC
improved laboratory coagulation parameters, reduced blood loss volume, and decreased the frequency of
coagulopathic complications. This case confirms that PCC can be recommended for widespread use in clinical

practice to improve pregnancy outcomes and reduce maternal mortality.
Keywords: massive obstetric bleeding (MAB), Prothrombin complex concentrates (PCC), liver cirrhosis,
coagulopathy, blood coagulation system , hemostasis.

Beepenue

[IeyeHb UTpaET KIIOYEBYIO POJIb B CU-
cTeMe reMoCTa3a, CHHTE3UPYs OOJIbIITIH-
cTBO (paKTOPOB CBEPTHIBAHUS KPOBH.
ITpu JIeKOMIIEHCUPOBaHHBIX 3200J1€Ba-
HUSX TIEYeHH, TAKUX KaK IUppo3, bepe-
MEeHHbIE JKEeHIIMHBI CTaJIKUBAIOTCSA C BbI-
COKHUMU PHCKaMU KPOBOTEUEHUN U3-3a
HapyeHus 3Tux Gyaknui. Koarysrona-
TUsI, BO3HUKAIOMAsA HA (GOHE IUPPOo3a
TeY€HU, CTAHOBUTCS KPUTUUECKUM (haK-
TOPOM PHCKA MAaCCHUBHBIX aKYIIEPCKHUX
kpoBoTeuennii (MAK). B manHoO# crathe
MpeICTaBIeH KINHUYECKUH CTyJal, fe-
MOHCTPUPYIOIUN KOATYJIOMATHIO U Jie-
dumut haxTopos pocra y 6epeMeHHOH ¢
JIEKOMIIEHCUPOBAHHBIM ITIPPO30M IT€Ye-
HH, a TaKKe 00CY»K/Tat0TCSI METO/IBI ITPO-
dwrakTuku u geuenuss MAK.

AKTyanbHOCTL UCCNeaoBaHUA

MaccuBHBIe aKylllepcKre KpoBoTeye-
HUs MPEJICTABISAIOT OO0 OHO U3 ca-
MBIX CEPBE3HBIX U YTPOXKAIOIIUX }KU3HU
OCJ'IO)KHeHHfI, C KOTOPBIMH CTAJIKUBAXOT-
CA AaKyIIEPbI-TUHEKOJIOTH BO BCEM MHUDE.
kvt KPOBOTE€UEHHA MOTYT BO3ZHUKATH B
Pa3JINYHBIX KJINHUYECKUX CUTyalluAX,
CBABAHHBIX C OEPEMEHHOCTHIO U POZa-
MM, U BKJIOYAIOT B ce6;{ KPOBOTEUYEHU,
CBsAA3aHHBIE C ITPEJIEKaHEeM UJIU ITPEeXK-
JIEBPEMEHHOU OTCJIOMKOU IIJIalleHTHI,
paspblBaMU MaTKU, a TaKKe TpaBMaMU
ponoBeIx myteir. MAK xapakTepusyoT-
Cs BHE3AITHBIM HAYaJIOM 1 BI)ICOKOfI CKO-
POCTBIO IIOTEPU KPOBH, UTO MOXKET IIPU-
BECTHU K IIOKOBOMY COCTOAHHWIO U ITOJIHA-
OpPraHHOU HEZOCTATOYHOCTU. DTO COCTO-
sHUE TpebyeT HeMe/[JIEHHOTO Me/TUTTHH-

CKOTO BMEIIATEJbCTBA W YACTO TIPEJ-
cTaBsisieT co00U CI0KHYIO KIMHUYEC-
KyI0 3a/1auy, TPEOYIOIIYI0 MYJIbTU/IUC-
OUIUTAHAPHOTO I0/IX0/1A.

ITpobiema MAK ocraercs akTyaib-
HOﬁ HE TOJIBKO B Pa3BUBAKOINUXCA CTPa-
HaX, I7ie IOCTYII K MEAUIMHCKON TTOMO-
A MO3KeT ObITh OTPAaHUYEH, HO U B pa3-
BUTBIX CTpaHaX, HECMOTPsA HAa BBICOKHE
CTaHIapThl MEAUIMHCKOU TTOMOIIH. ITo
JaHHBIM BceMUPHOU opraHu3auu
3apaBooxpanenus (BO3), akyiiepckre
KPOBOTEUYEHUSA ABJIAIOTCA OI[HOﬁ U3 Be-
JIYIIUX MPUYUH CMEPTU OepeMeHHBIX
JKEHIIWH, 0COOEHHO B Pa3BUBAIOIINXCS
crtpaHax. B PecnyOsiimke Y30ekucras,
HECMOTpPA Ha aKTHUBHBIE YCHUJIUA 110 CHU-
JKEHUIO YPOBHS MAaTEPUHCKOU CMEPTHO-
ctu, MAK npos1oykaioT 3aHUMAaTh 3Ha-



YUTEJIbHOE MECTO B CTPYKTYype IIPUYUH
CMepTH MaTepeil. B rmocsie/iHue rozsl Ha-
6JII0/1a€TCS POCT YKCJIA CITyYaeB SKCTPa-
TEHUTATBHBIX 3a00JIEBAaHUH, TAKUX KaK
KOAryJIONAaTUH U CUCTEMHbIE 3a601eBa-
HUsA, KOTOPbIE€ TAaKX€ BHOCAT BKJIA/] B
HOBBIIHeHHI:Iﬁ PHUCK MAaCCHUBHBIX aKy-
IIEPCKUX KPOBOTEUEHUH.

Hoarynonatua

npu 3a60NeBaHNAX NEYEHH

Koarynomnartus, BO3HUKAWOIAA [IPU
JAE€KOMII€EHCHPOBAaHHBIX 336OJIeBaHI/IHX
IIeYeHHU, TAKUX KaK LIUPPO3, IIPEACTaB-
Jasier coboit ocobyro mpobsemy y bepe-
MEHHBIX )KEHIIUH. ITeuenn UTrpaeT K-
YEBYIO POJIb B CUHTE3€e (haKTOPOB CBEP-
THIBAHUS KPOBH, U IPH ee 3a00JIeBaHU-
AX 9Ta QYHKIUA HAapyIIaeTcs, YTO IPHU-
BOJAUT K 3HAYUTEJIIbBHOMY YBEJINYEHUIO
BPEMEHHU CBEPThIBAHUA KPOBHU U IIOBBI-
IIEHHOMY PHUCKY KpoBOTeueHui. [edu-
ouT TpOMGOHI/ITOB U CHUXKEHHE YPOBHA
(ubprHOTEHA TaKKe yCYTYOIISAIOT CUTY-
alluIO, IIOBBINIAA PUCK PA3BUTUA MacC-
CUBHBIX KDOBOTEUEHU BO BPEMSI POJIOB.

BaHoCTb CBOEBPEMEHHOM

H 3 (PeKTHBHON NPODHUNAKTHKH

CBoeBpemeHnHad U 3ddeKTUBHAA
npoduiakTUKa MAaCCUBHBIX aKyIlIepc-
KUX KPOBOTE€UEHUH Y OepeMeHHBIX JKeH-
IIIH C IEKOMIIEHCUPOBAHHBIMH 3200J1€-
BAaHUAMMU II€YECHU ABJIAECTCA KpUTHUYEC-
KH Ba)KHOﬁ JJIA CHUXKEHHA MaTEepUHC-
KOU CMEPTHOCTH U YJIyUIIIEHUS UCXOOB
GepeMeHHOCTH. VCIIO/Ib30BaHUE KOH-
[IEHTPATOB MTPOTPOMOMHOBOTO KOMII-
JleKca ¥ TPaHEKCAaMOBOU KHCJIOTHI MO-
JKET 3HAYUTEbHO YJIYUIIUTh J1abopa-
TOPHBIE ITIOKa3aTeJI CBEPThIBAEMOCTHU
KPOBH, YMEHBIIIUTH 00EM KPOBOIIOTEPD
U CHU3UTD YaCTOTY KOATryJIOIIaTUYECKUX
OCJIOXKHEHUU. DTO JieJIaeT UCCIeI0Ba-
HUE TaHHOU TPOOIEMBI 0COOEHHO aKTYy-
QJIBHBIM U BAXKHBIM JJIs Pa3paboTKH
HOBBIX KJIMHUYECKHUX peKOMeHI[aHI/Iﬁ nu
IIPOTOKOJIOB JICUEHUA.

Takum 06pa3oM, JaHHOE HCCIIeI0Ba-
HHE HaIllPpaBJICHO Ha YJIYUIlI€eHHWEe ITIOHH-
MaHUA 3)GEKTUBHOCTH PA3JIMUHBIX Me-
TOMOB TPOGUIAKTUKY U JIeYEHU Mac-
CUBHBIX aKYyIIEPCKUX KPOBOTEYEHUH y
6€peMeHHI)IX C I€KOMIIEHCHPOBAaHHBIMHA
3a00JIEBAHUAMU [T€YEHH, UTO MOKET CY-
IDECTBEHHO ITOBJIMATH HA KJIMHUYECKYIO
IIPAKTUKY U IIOBBICUTh Ka4YE€CTBO MeJH-
IIMHCKOU ITOMOIIA B aKyIIIEPCTBE.

Lienb uccnepoBaHuA

Llenb 1aHHOrO KCC/IEOBAHNA 3AKITIO-
yaercs B oljeHKe 9 (PEeKTUBHOCTU KOH-
[EHTPATOB MPOTPOMOUHOBOTO KOMII-
nekca (KITK) u TpaHekcaMOBOU KHCJIO-
ThI B HpO(I)I/IJIaKTI/IKe 1 JIEYEHUU MaCCUB-
HBIX aKyIepckux kpopoteueHur (MAK)

y 6epeMeHHBIX *KEeHIIUH C JIEKOMIIEHCH -
pOBaHHBIMU 3200JIEBAHUSMY IIeYeHH. B
YaCTHOCTH, UCCJIEIOBAaHNE HATIPABIIEHO
Ha BbIABJICHHE IIPDEUMYIIECTB HCII0JIb30-
BaHusA KIIK 1o cpaBHeHuIo ¢ TpaHekca-
MOBOH KHUCJIOTOU, a TaKKe Ha OIpezie-
JIEHHE UX BJIHUAHUWA Ha KJIHHHUYECKUE
HCXO/IbI, TAKKE KaK 00 bEM KPOBOTIOTEPH,
HeOOXOIMMOCTh B TPaHC(Y3UH KOMITO-
HEHTOB KPOBH U YaCTOTa KOATyJIOaTH-
YeCKHUX OCJIOKHEHHUH.

HKnuuuyeckuit cnyyai

HcTopua 6one3nn N2 316

ITanmenTka, 28 jer, nepas Gepe-
MEHHOCTh, CPOK 36 Heiesb, OblIa roc-
MMUTATM3UPOBAHA B POJIUIBHBIA JIOM C
JAC€KOMIIEHCHUPOBAaHHBIM ITUPPO3OM IIe-
yeH!. J[MarHo3 ITUppo3a eyeHu ObL ye-
TAHOBJIEH 3 T0/1a Ha3a/1 HA (OHE XPOHU-
4eCcKOTo BUpycHoro rernatuta B. B Teue-
HUe OepEMEHHOCTH COCTOSHUE IEeYeHHI
IIPOTPECCUBHO YXYAIIAJIOCh, OTMeva-
JIUCH SIIU304bI aClIUTa, )KEJITYXU U CHU-
JKeHHe YPOBHS aJTbOyMUHA.

O6cnepoBaHue NPU NOCTYNNEHUH

IIpu mocTynieHun MpoBefieHbl Cle-
Jyro1ie o0ciie/IOBaHuA:

o 0OwWMii aHanNU3 KPOBH: I'emorsio-
OuH 95 T/J1, TPOMOOIUTHI 98 THIC./ MKIJI.

o Hoarynorpamma: Yposens ¢pubpu-
HOTreHa 1.6 I/JI, MeK/lyHapOHOe HOpMa-
nnzoBanHoe orHomenue (MHO) 2.0.

o BMOXMMHYECHHUA aHANW3 HPOBM:
AnpOymMuH 27 T/J1, OUIUPYOUH OOIIMI
85 MKMOJIB/JI.

NMatocdusuonorua

IIpu pexoMIeHCHPOBAaHHOM IITMPPO-
3e MeYeH! HapyIIaeTcs: CuHTe3 GaKTo-
POB CBEPTBIBAHUA, YTO IIPUBOOUT K YBE-
JIMYEHUIO BPEMEHHU CBEPThIBAHUA KPO-
BU U IOBBIIIEHHOMY PUCKY KPOBOTeYe-
Hui. HapymeHnus cuHTe3a (GpakToOpoB
CBEPThIBAHUA KPOBH, YMEHBIUIECHNE
ypoBHsI GUOPUHOTEHA ¥ TPOMOOIIUTOIIE-
HUS 00YCJIOBTHBAIOT 3HAYUTEIHHOE yBe-
JINYEHNE BpEMEHU CBEPThIBAHUA KPDOBHU.
Koarysonatusa y Takux HamueHTOK Xa-
pakTepusyercsa yMeHbIIEHUEM YPOBHS
¢ubprHoreHa, TpoMOOITUTOB U PaKTO-
POB CBEPTHIBAHUA KPOBHU, UYTO IIPUBOJUT
K HOBI)IIlIeHHOﬁ KPOBOTOYHUBOCTH U PHC-
Ky Pa3BUTHUA MACCHUBHBIX aKYIIEPCKUX
KPOBOTEUYEHUU.

Neyenue u npounarTUra

J1ga npenoTBpamieHuss MacCuBHOTO
aKyIIepCKOTO KPOBOTEUYEHUs OBLIHU
IIPEAIIPUHATEI CJIEAYIOIIHE MEPHhI:

1. KoHueHTpaTbl NPpOTPOMGUHOBOIO
Komnnexca (KNMK): IManuenrtke BBOAM-
au KITK «YmaH-Komiieke» 3a 24-36
YacoB 10 IVIAHUPYEMOTO POZiopas3perie-
HU B KOJIU4YeCTBe JIBYX 103. KITK BrIIO-
yaeT B cebs1 pakTopel cBepThiBaHuA 11,

IX u X, 4TO CIIOCOOCTBYET YIIyUIIIEHUIO
remMocTasa.

2. TpaneKcamoBas KucnoTa: [pume-
HeHHe aHTUGUOPUHOIUTUYECKOTO ITpe-
rmapara Jiyisi crabuIu3anui TpoMOOB.

MpenapaTbl U PeXUM N03UPOBaHUA

KoH1ieHTpaT IpoTPOMOUHOBOTO KOM-
mwiekca (YmaH-KoMILIEKC) COIMEPIKUT
TPU OCHOBHBIX YeJIOBEUECKHUX (haKkTopa
cBeprbiBaHusA kposu — I, IX u X. Jlna
podWIAKTUKU MAaCCUBHBIX KDOBOTEYE-
HUH NPUMEHSJICS B KOJUYECTBE JBYX
J103 3a 24-36 JacoB /10 poaoB. TpaHek-
camoBasi KUCJIOTa, 00J1aas aHTUGuOpH-
HOJIUTUYECKUM I[efICTBHeM, IIpUMEHA-
JIach IO CTAaHZAPTHOH CXeMe 3a CYTKH JI0
MIPEATI0JIATAEMBIX POJIOB.

Xop, popos

Poip1 ObLIH IPOBEIEHBI IIyTEM Keca-
peBa ceueHusi. Bo BpeMsi onepanuu BBe-
nenue KIIK npuBesno k 3HaUUTETBHOMY
CHIDKEHUIO 00hbeMa KPOBOIIOTEPH (350
MJI ITPOTUB OXKHUJIA€MBIX 700 MJI upu ge-
KOMIIEHCUPOBAHHOM COCTOSIHUH). JTabo-
paTOpHBIE TOKA3aTeIH [TOCIIE BBEJEHUS
KIIK nmokasanu yaydlleHUue YpOBHA
¢ubpuHoTeHa /10 2.9 T/J1 U yBeJTHUEHUE
arperaiuu TpoMoouToB 710 88%. Ypo-
BeHb (PUOPUHOTEHA IIOCJIE JIEYEHUS CO-
CTaBUJI 2.9 * 0.5 I'/JI B OCHOBHOH I'pYTI-
Iie TIPOTHUB 2.2 + 0.4 T/JI B TPYIIIE CPaB-
HeHus (P<0.05), YTO CBU/IETEJICTBYET O
3HAYUTEJIbHOM YJIYyYII€EHHUH CBEpPThIBae-
MOCTHU KPOBHU.

Demorpaduueckue  KNUHUYECKHUE

XapaKTepUCTUKH Y4aCTHUHOB

B HUCCJIeOJOBAHUU IIPUHAIN y4dacTHe
40 GepeMeHHBIX KEHIUH, pPa3ieaeéH-
HBIX Ha JiBe IPYIIIBI 10 20 YeJIOBEK: OC-
HOBHAA I'pyIIIIa IIoJIydyaBlIasd KOHIIEHT-
paT mpoTPOMOHHOBOTO KOMIIJIEKCA
(KIIK) u rpynma cpaBHEHHUS MOJIydaB-
11451 TPAHEKCAMOBYIO KUCIIOTY. CpeTHui
BO3PACT YYACTHUI] COCTABJIAT 28.4 + 3.6
rozia. I'ecTallMOHHBIA BO3pACT HA MO-
MEHT PO/IOpa3pelIeHus ObLI CXOXK B 00e-
ux rpynmnax (37.2 + 1.4 HeJesb s OC-
HOBHOU IPYTIIBI ¥ 37.0 + 1.5 HEZEb IS
TPYIIIBI CDABHEHUS).

PesynbTathl H 06CYMHEHHE

Pe3yJII>TaTI)I JIEYEHUA IMPOAEMOHCT-
pupoOBaiu BBICOKYIO 3G HEKTUBHOCTH
ucnonb3zoBanusa KIIK B mpoduiakTuke
MAK y 6epeMeHHBIX C IeKOMIIEHCHUPO-
BaHHBIM IUPPO30M IleueHU. BBeseHue
KIIK 3a 24-36 yacoB /0 PO/IOB 3HAUU-
TEeJILHO YJIyUIIHIO JaO0paTOPHBIE TOKA-
3aTEJTU CBEPTHIBAEMOCTH KPOBH, YMEHb-
U0 00beM KPOBOIIOTEPH U CHU3UJIO
YaCTOTY KOATYJIONMATHIECKIX OCJIOXKHE-
Hui. CpeHUN 0OBEM KPOBOIIOTEPU Yy
JKEHIIUH OCHOBHOU I'PYIIIIBI ObLT 3HAYU-
TEJILHO HIKE TI0 CPABHEHHUIO C TPYIIION



cpaBHEHHUs. B OCHOBHOH TpyIIie cpef-
HsIsl KPOBOIIOTEPS COCTaBMIIA 350 + 70
MJI, TOTZia KaK B IPYIIII€ CDABHEHUA 3TOT
nmokazaTeab JOCTHUT 520 + 80 Ma
(p<o0.01).

CpaBHUTENLHLIA aHaNU3

apdexTuBHocTH KK

M TPAHEHCaMOBOW KHUCNOTbI

CpaBHUTEIHHBIN aHATN3 3P DEKTUB-
Hoctu KITK 1 TpaHeKcaMOBOM KHCIOTHI
y 6epeMeHHBIX ¢ BBICOKHM pruckoM MAK
nokazai, uro KIIK 6osee apdbekTuBHO
MpeZ0TBPAIAeT PAa3BUTHE KOATYJIOIA-
THUH U 00ecIIeunBaeT HaIe>KHbBIA TeMOC-
Ta3. B OCHOBHOM TpyIIIle, MOJIyJYaBIIeH
KIIK, mabiomgaa0ch 3HAUUTEIbHOE
yJIydIleHve J1abopaTOPHbBIX MTOKa3aTe-
Heﬁ CBEPTHIBAEMOCTHU KPOBU U CHHIKE-
HHE 9aCTOTbI KpOBOTe‘IeHI/Iﬁ I10 CpaBHE-
HUIO C TPYTITION, TOJTyJaBIIed TpaHEKCa-
MOBYIO KHACJIOTY.

3anniouenue

JIaHHBIN CIyJal IeMOHCTPUPYET, UTO
HCIO0JIb30BAHUE KOHI[EHTPATOB IPO-
TPOMOUHOBOTO KOMILIEKCA SIBJISETCS
3¢ peKkTUBHBIM METOZIOM TPOGUITAKTH-
KU ¥ JIEUEHUS] MACCUBHBIX aKYIIIEPCKHUX
KPOBOTeUeHUH y 6epeMeHHBIX C JEKOM-
IIEHCUPOBAHHBIMU 3200JIEBAHUAMU T1e-
ueHu. Benenue KIIK yiyumaer sa6o-
paTopHbIE TIOKA3aTeIN CBEPThIBAEMOC-
TH KPOBU, CHIKAET 00bEM KPOBOIIOTEPH
U YaCTOTy KOATyJIOMAaTUYECKUX OCJIONK-
HeHHH. ITO moATBep:KaaeT, uro KITK
MOTYT OBITh PEKOMEH/IOBAHBI JIJIs IIIUPO-
KOTO WCIIOJIb30BAaHUS B KJIIMHUUYECKOH
MpaKTUKe JJIs YIyqIIeHUs UCXOA0B Oe-
PEMEHHOCTH U CHIKEHUST MATEPHHCKOH
CMEPTHOCTH.

Pexomenpauuu pna

KNUHUYECKOM NPaKTHKH

Breppenune KIIK B npoTOk0JIBI IPO-
dunaktuku u seyenuss MAK y Gepe-
MEHHBIX KEHIIUH C BBICOKUM PUCKOM

MOKET CyIIeCTBEHHO YJIYUYIIUTh HUCXO-
bl 0epeMEeHHOCTU ¥ CHU3UTH Mare-
PHUHCKYI0 CMepTHOCTh. Mcnosb30Ba-
Hue KIIK takux kak «Yman-Kowmi-
JIEKC» JTIOJI’KHO PACCMaTPHUBATHCA B Ka-
4ecTBe CTAHJAPTHOrO NpodUIaKTU-
YeCKOTO CPEJICTBA B aKYIIEPCKOH MpaK-
THKE.

Mpu3bIBbI K fanbHeAIUM

HCCnepoBaHUAM

Heo06xo0/1nMo TTpoBe/ieHNE TOTTOTHH-
TEJIbHBIX KJIMHUYECKUX HCCIIEIOBAHUI
JULA IOATBEP K/1eHNA 93 (PEKTUBHOCTH U
6esonacHoctu KIIK y GepeMeHHBIX C
JIDYTUMH TSI?KEJTBIMU COIYTCTBYIOIIAMI
3a00JIeBAaHUSMH, TAKUMH KaK CHCTEM-
Hasl KpacHas BOJIYAHKA U BPOXKJEHHbIE
KOaryJionatuu. Ba>kHO Tak:ke OIlEHUTh
JIOJITOCPOYHbBIE UCXOMBI VIS MAaTEPU U
pebenka npu ucnosb3doBanuu KITK B
aKYIIepCKOH MPaKTHKE.
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BnuAHWe KPUOKOHCEPBALMKM Ha
mopdonorHyeckue, 6HomexaHHyecKue
U penpoayKTHBHbLIE XapaKTEPUCTHKM

OOLLUTOB 4eJ10BEHA

Pacynos X.A., Onpawesa G.3., Kyau6oes H.H.

A.M.H., npoteccop. TaWKEHTCKUA MBAULMHCKUA NBAMATPUYBCKUA UHCTUTYT
J.M.H., 10LEHT. TAlIKEHTCKWI MEAMLIMHCKUA NEANATPUYBCKUA UHCTUTYT
opauHatop. TaWKeHTCKWI MBANLMHCKMA NBAMATPUYBCKMIA UHCTUTYT

AHHOTauuA

KpHOKOHCBpBaHHH OOLIUTOB SABJISIETCA BAXK-
HBIM UHCTPYMEHTOM B PEITPOAYKTUBHOHN MeJTH-
[MHe, TI03BOJIASA COXPAHATHh (HEepPTUIIBHOCTD Y
JKEHIMHUH C OHKOJIOTHYECKHUMU 3&60HeBaHI/IH-
MU, SHAOMETPHUO30M U CHUXKEHHBIM OBapHUaJib-
HBIM PE3E€PBOM. B IIoCJIEAHUE oAbl METO BUT-
puduKaumM CTaN CTaHIAPTOM KPUOKOHCEPBa-
uu 61arofiapsi BLICOKOW CKOPOCTH 3aMOPaKHU-
BaHUS U MUHUMHU3AIUH 00pa30BaHUS KPHUC-
TAJIJIOB JIbA. OZLHaKO HCCIeJOBAHUA ITIOKA3bI-

BAaIOT, UTO STOT IIPOI[ECC MOKET BBI3BIBATD U3-
MeHEHUsI B MOP(DOJIOTUUECKUX, OMOMEXaHHU-
YECKUX U PENPOAYKTHUBHBIX XapaKTEPUCTUKAX
oonutoB. Hacrosiiee ucciiesjoBaHue aHATU3U-
PYET BIIMSIHHE KPHOKOHCEPBAIUH HA MOPQO-
JIOTHIO, MEXaHUYECKUE CBOMCTBA U PENPOYK-
THUBHBIN IIOTEHIIAAJI OOIUTOB.

HniueBbie CNOBa: xproKoHCEpBAIUA,
OOIUTHI, BUTpUdUKAIUsi, MOPDOIOTHs, OGHO-
MEeXaHUKa, BCIIOMOTATeJIbHbIE PEMPOAYKTHB-
HbIE TEXHOJIOTHH.



The Impact of Gryopreservation on the
Morphological, Biomechanical, and Reproductive
Characteristics of Human Oocytes

Rasulov Kh.A., Yuldasheva $.Z., Kuziboev.N.H.
MD, Professor, Tashkent Medical Pediatric Institute

MD, Assaciate, Professor Tashkent Medical Pediatric Institute

Resident, Tashkent Medical Pediatric Institute

Annotation

Cryopreservation of oocytes is an important
tool in reproductive medicine, allowing to
preserve fertility in women with cancer,
endometriosis, and reduced ovarian reserve. In
recent years, the vitrification method has
become the standard for cryopreservation due
to its high freezing rate and minimization of
ice crystal formation. However, studies show
that this process can cause changes in the

morphological, biomechanical, and
reproductive characteristics of oocytes. The
present study analyzes the effect of
cryopreservation on the morphology,
mechanical properties, and reproductive
potential of oocytes.

Keywords: cryopreservation, oocytes,
vitrification, morphology, biomechanics,
assisted reproductive technologies.



Kriyokonservatsiyaning inson oaositlarining
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Tibbiyot fanlari doktori, dotsent. Toshkent tibbiyot pediatriya instituti

Ordinator. Toshkent tibbiyot pediatriya instituti

ANNOTATSIYA

Oositlarni kriyokonservalash reproduktiv tibbiyotda saraton, endometrioz va tuxumdon-
lar zaxirasining kamayishi bilan og‘rigan ayollarda tug‘ilishni saqlab qolish imkonini beruv-
chi muhim vositadir. So‘nggi yillarda vitrifikasiya yuqori muzlash tezligi va muz kristallari
hosil bo‘lishini minimallashtirish tufayli standart kriosaqglash usuliga aylandi. Biroq, tad-
qiqotlar shuni ko‘rsatadiki, bu jarayon oositlarning morfologik, biomexanik va reproduktiv
xususiyatlarining o‘zgarishiga olib kelishi mumkin. Ushbu tadqgiqot oositlarning morfologi-
yasi, mexanik xususiyatlari va reproduktiv potensialiga kriyokonservatsiyaning ta’sirini tah-
lil giladi. Ushbu tadqiqotning magsadi oositlarning morfologik, biomexanik va reproduktiv
o‘zgarishlarni kriokonservatsiyadan keyin tahlil gilish, shuningdek, ushbu jarayonni opti-

mallashtirishning mumkin bo‘lgan usullarini aniglashdi.

Kalit so‘zlar: kriokonservatsiya, oositlar, vitrifikatsiya, morfologiya, biomexanika, yor-

damchi reproduktiv texnologiyalar.

AKTYanbHOCTb. Yuenue [uTO(QpU3HOIOTUN OOLU-
TOB U BJIUAHUE KpI/IOKOHcepBaHI/II/I Ha Hpoueccm nux
JKUBHEEATETbHOCTH IIPEJICTABISAIOT COOOH O/THU U3
HaunboJiee aKTyaIbHBIX HAIIPABJIEHUH B GMOJIOTUH 1
MeJUIIHE. KpI/IOKOHCGPBaHI/IH II03BOJIAET BpeMeH-
HO IIPHUOCTAHOBUTH OMOJIOTHYECKHUE TIPOIIECCHI, UTO
JlaeT BO3MOKHOCTb BOCCTAHOBUTE CTPYKTYPY U (DyH-
KI[UIO OOITUTOB IIOCJIE Pa3MOpaKUBaHUsA. Bo3amoxk-
HOCTH COXPaHEHMS CIIOCOOHOCTH OOI[UTOB K Pa3BH-
THIO 3apOJIBIIIA U TIJI0/Ia TTOC/Ie KPHOKOHCEPBAIHU
ABJIAETCA KpI/ITI/I‘IeCKI/I Ba)KHOﬁ JAJId IIAaIlTUEeHTOB C
6ecruomuem. 1o JanHbIM BeeMUpHOI oprann3anmm
3napaBooxpanenusa (BO3), Gecrioirie 3aTparuBaeT
5% MHPOBOTO HACEJIEHUsI, UTO SKBUBAJIEHTHO IIPHU-
MEPHO 48,5 MIWLITHOHA T1ap, U 3TO YHUCJIO MPOI0JI-
JkaeT pactu. HecMoTps Ha IOCTUKEHUA B JIEUEHUU
Gecrtonus, MeHee 50% IIUKJIOB BCIIOMOIraTeIbHbBIX
penpoayKTUBHBIX TexHosioruii (BPT) 3aBepiaroTcst
O6epeMeHHOCTHI0.COIUaIbHBIA aCIEKT PobJIeMbl
COXpaHeHI/IH perOﬂyKTI/IBHOI‘O SZIOPOBI)H TaKXxe
MMeeT KPUTHYECKOoe 3HaueHue. J/lemorpaduyeckast
nmpobJieMa MPUpPOCTa HACeJIEeHUs] aKTyasjbHa sl
GOJIBIIIMHCTBA CTPaH. PEITPOYKTHBHBIE TEXHOJIOTHH
€7KETr0/THO ITO3BOJISIOT POKATh /10 2% JleTel Ha I1a-
HeTe. B Hacroslmee BpeMsa Jj1s1 KPUOKOHCEPBAIlUU
OOILIUTOB HpI/IMeHﬂeTCH TEXHOJIOTHUA BI/ITpI/I(I)I/IKaHI/II/I,
KOTOpa}I I/ICHOJII)SYBT BBICOKHE KOHHeHTpaHI/II/I KPI/I-

OIIPOTEKTOPOB JIJIsI 3aMEIeHUsI MOJIEKYJI BOJIBI B
KJIETKAX, IIPeJOTBpaInas 0Opa3oBaHNUe KPHCTAILIIOB
JIB/Ia, 3 MEXKKJIETOUHAS KUJKOCTh MTHOBEHHO I1epe-
XOIUT B CTEKJIOBH/THOE COCTOSTHHE, UYTO COXPAHSIET
I[eJIOCTHOCTH KJIETOK BO BpeMs OTTauBaHusl. [lepBas
6epeMeHHOCTh IOCJIe YCIEIHOW BUTPUGDUKAIINU
OOITUTOB U SMOPHOHOB MTO3BOJIMJIA BBECTH 3Ty TEX-
HOJIOTHIO B IIPAKTUKY OOJIBIIMHCTBA 3MOPHOJIOTH-
yeckux yiabopatopuii.TeM He MeHee, JaHHOE Ha-
MIpaBJIeHUE OCTAETCS AKTYaJIbHBIM, U CYIIECTBYET
MHOKECTBO HEPEIIEHHBIX BOIIPOCOB, B TOM YHCJIE Ka-
CAIONIMXCST BEDKUBAEMOCTH SMOPHUOHOB U UX DYHK-
[IMOHAIBHON CIOCOOHOCTH B 3aBUCHMOCTHU OT HC-
II0JIb3YEMBIX HOCUTEJIEH /I XPAHEHUA 3aMOPOXKeH-
HOTO O6HosIoTHYecKoro Marepuaia. KprokoHcepsa-
U1 OOIUTOB SIBJISIETCS €JUHCTBEHHBIM CIIOCOOOM
COXPaHUTh PEMPOAYKTUBHYIO DYHKIHIO Y MaI[UeH-
TOB C OHKOJIOTHYECKUMHU 3200JIEBAHUSMH, KOTOPHIM
Ha3HAYeHbl XUPYPrUUECKUEe, XUMHUOTEPATIEBTUYEC-
KUe WIN PAIUOJIOTHYECKHE JIEUEHHS, a TAaKKe JIJIsT
OGOJILHBIX C CHCTEMHBIMU 3a00JI€BAHUAMHU U TSIIKE-
JIOW SHJIOKPUHHOU maToJIoTHer. IIpOTHBOpEYNBhIE
JIAaHHBIE O IIPEUMYIIECTBAX UCIOJIb30BAHUS HATHB-
HOTO MaTepuasa (OOI[UTOB U CIIEPMATO30H/I0B) B OM-
OpHOJIOTUYECKUX J1a60paTOPHUAX IO CPABHEHUIO C
3aMOPOKEHHBIM MaTEPUATIOM TPEOYIOT JaIbHEH IIe-
ro u3ydeHus . [loJydeHHbIE B JAHHOM HCCJIEI0BA-
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HUU JJaHHbIe 00 0COOEHHOCTSAX KPUOKOHCEPBAI[UH
OOITUTOB in Vitro cyiecTBeHHO PaCIIUPSIOT M-
CTaBJIEHUS O BO3MOKHOCTSIX COXPAHEHHS PEITPO/IyK-
THUBHOTO IMOTEHITHAIA KaK OTAEIbHBIX MAIlHEeHTOB,
TaK U MOMYJISIIUH B 11e7ioM. OHU TaK?Ke OTKPBIBAIOT
HOBbIE TIEPCIIEKTUBHI ITPUMEHEHUST KPHOKOHCEPBa-
[ B DYTHHHOH NMPaKTUKe SMOPHUOJIOTHIECKUX JIa-
6oparoputii. ccmenoBaHus MOATBEPKAAIOT, UTO CH-
cTeMa 3aMOpa’kKUBaHUS MPHU MPSAMOM KOHTAKTE C
JKHJIKUM a30TOM JIEMOHCTPUPYET 60Jiee BEICOKHE T10-
KasaTeJu BbIKUBAEMOCTH U yclieXa KJIMHUYECKOH
6epemMeHHOCTH. VICII0/Ib30BaHUE KAK HATHBHOTO, TAK
Y KPUOKOHCEPBUPOBAHHOTO OHOJIOTHYECKOTO MaTe-
puasia (OOIUTOB U CIIEPMAaTO30U/I0B) CBU/IETEILCTBY-
€T 0 TOM, YTO BUTPU(DUKALUA COXpaHAeT UX (PyHK-
[IMOHAJIbHBIE XaPAKTEPUCTUKU U CIIOCOOCTBYET J0C-
THKEHUIO COITOCTAaBUMBIX ITIOKa3aTes el YaCTOThI Oe-
peMeHHOCTH. BBICOKHUI YpOBEeHb (QYHKIIMOHATIBHON
CITOCOOHOCTH TaMeT U 3MOPHUOHOB MTO3BOJISIET OIle-
HHUBAaTh TEXHOJIOTUIO KPHOKOHCEPBAI[MH KaK BeCbMa
3¢ PeKTUBHYIO B PA3JINYHBIX KINHUYECKUX CUTYa-
IUAX, BKJIOYast MIPOIEAYPhl OMOTICUU U TeHEeTUYUEeC-
KOTO TECTUPOBAHUS. BPKMBAeMOCTh TaMET U 5MO-
PHOHOB Ha IOMMIUIAHTAI[OHHOM 3TAIle IOCJIe IPO-
BeZICHHON KPUOKOHCEPBAIIMH OIIPEJIEISIETCS UX MOP-
dostoruueckuMu xapakrepuctukamu. KpruokoHcep-
Balys MO3BOJISET COXPAHUTh QYHKIMOHATbHYIO
CIIOCOOHOCTD U JIOCTUTAET COIIOCTABUMBIX C HCITOJIh-
30BaHUEM HATHUBHOTO OHMOJIOTHYECKOTO MaTepuaia
KJIMHUYECKUX MTOKazaTesel (4acToTa HacTyIJIEHHUsI
6epeMeHHOCTH).

Llenbio nanHOrO HCC/IeIOBAHMA ABJIAETCA AHAIU3
MOPGOJIOTHYECKUX, ONOMEXaHUIECKUX U PEPOIYK-
TUBHBIX ©3MEHEHHU OOITUTOB II0CIE KDHOKOHCEPBA-
WU, a TAK}KE BhISIBJIEHHUE BO3MOKHBIX IIyTEH ONTH-
MH3AI[UU 3TOTO IIPOIIECCa.

Martepuanbl 1 MeTofbl. Brut IpoBe/IEH aHAIN3
COBPEMEHHBIX HAYYHBIX JJAHHBIX, MIOJYYEHHBIX U3
6a3 mauubx PubMed, Web of Science u Scopus 3a
MIOCJIETHUE IIAATH JIET. BKIIIOUEHBI HCCIIEIOBAHMS, CO-
Jleprkariie HHOOPMAIHI0 0 MOP(MOIOTHIECKUX U3-
MEHEHUSIX OOIUTOB, MEXaHUUECKUX CBOMCTBAX KJIe-
TOYHOU MeMOpaHbl, BBIKMBAEMOCTU OOI[UTOB, Uac-
TOTE WX OILJIOZIOTBOPEHUSI U PA3BUTHUU SMOPHUOHOB
ocsie KpuoKoHcepBaruu. CratucTiaeckas 06paboT-
Ka JIAaHHBIX IIPOBOJUJIACH C UCIOJIH30BAHUEM IIPO-
rpaMMHOTO obecrieuenust SPSS 27.0.

Pe3ynbrathbl. Anaius MOppOMETPUUECKUX XapaK-
TEPUCTUK IOKa3aJl, YTO MOCJIe KPUOKOHCEPBAIIMHU
VBEJIMIUBAETCS TUAMETP OOILMTOB, a TAKXKE YMEHb-
[aeTcsl NEPUBUTEUTMHOBOE TPOCTPAHCTBO. Mccee-
nmoBanne Camargos et al. (2019) oATBEPAUIO, UTO
5TU U3MEHEHUS] KOPPEJIUPYIOT CO CHUKEHUEM BEPO-
SATHOCTH YCIIENTHOTO OIIOZ0TBOPEeHUsI. BriomMexaHwu-
ueckue uccaenosanus (Giolo et al., 2019) mokasa-
JIM, UTO 3KECTKOCTh KJIETOUHOU MeMOpPaHbI H3MEHSI -
€TCs1, YTO BJIMSET Ha IIPOHHUI[AEMOCTh OOITUTOB M MIX
PeaKIIUIO Ha OILIOIOTBOPEHHE. [JOTIOJTHUTETHHO BbI-
saByIeH 3 dekT «mepenoca» (carryover effect), kor-
Jla paHHee pa3BUTHE SMOPHOHA MOKET OBITh HAPY-
IIIEHO BCJIEJICTBUE MPEIIECTBYIONIEH KPHOKOHCED-
Banuu (Jia & Sun,2021).

3aknioueHue. KprnokoHcepBaius OKa3blBaeT BII-
siHUe Ha MOpPQOJIOTHYECKUe U OMOMeXaHUUeCKHe
CBOICTBA OOITUTOB, YTO MOKET OTPa’KaThCsA HA UX
CITOCOOHOCTH K OIJIOZIOTBOPEHUIO U PA3BUTHH 3MO-
proHOB. Butpudukanus ocraérces Haubostee abdex-
TUBHBIM METO/IOM KPHOKOHCEPBAIINH, OTHAKO AaJTh-
HeUIIne necae0BaHus JOJIKHBI ObITh HATIPaBJIEHbI
Ha ONTHUMU3AIUIO MPOIECCOB 3aMOPAKUBAHUS U
pa3MOpaKUBaHUs, a TAKKE U3yUeHUE MOJIEKYJISP-
HBIX MEXaHU3MOB, OTBETCTBEHHBIX 32/ BbISIBIIEHHbIE/
U3MeHEeHUsI.

Bsenenue. KprokoHcepBanysa OOIUTOB IIMPOKO
KCIIOJIb3YeTCs B KIIMHUUECKOU ITPAKTHKE U CUUTAET-
cs1 oHUM U3 Hanbosiee 3 PEeKTUBHBIX METOIOB CO-
xpaHeHUs GHepTUIbHOCTU. Tem He MeHee, IpoIiec-
ChI 3aMOPAKUBAHUSA ¥ PA3MOPAKUBAHUS MOTYT OKa-
3BIBATh BJIMSIHUE HA CTPYKTYPHBIE XaPAKTEPUCTUKHU
OOITUTOB.

06cyxpenne. Burpuduxkaius obecriedynBaer Bbl-
COKYIO BBI?KTBAEMOCTD OOIIUTOB IIOCJIE PA3MOPaXKH-
BaHWs, OJTHAKO HabJII0ZaeMble U3MEHEHHS MOTYT
OKa3bIBaTh BIUSHUE HA UX OIIOJIOTBOPSIEMOCTh U
TOCJIEyIolee pa3BuTHE SMOPUOHOB. JlaHHBIE HC-
cnepoanus Baid et al. (2023) mokazaiu, 4To BhI-
JKUBAaeMOCTh Pa3MOPOKEHHBIX OOIUTOB JOCTUTAET
93,3%, a YacToTa HACTYIJIEHH: OEPeMeHHOCTH I10C-
Jie IepeHoca SMOPUOHOB COCTABIISIET 45,45%. OmHa-
KO, HECMOTP# Ha BBICOKYIO 3(p(HEeKTUBHOCTH METO/1a,
OCTaIOTCSI HEPEIIEHHBIE BOITPOCHI, CBSI3AHHBIE C BJTH-
SHUEM KPHUOKOHCEPBAIIMHU Ha OMOJIOTMYECKUE CBOI-
CTBa OOIIMTOB, YTO TPEOYET /TaIbHEUIIINX HCCIIE0-
BaHUM.

Tabnuua 1

OcHoBHbIE NOKa3aTenu KayecrTea nporpamm BPT

NpPH UCNONb30BaHHH HATHBHLIX (CBEM(HX)

M BUTPUULUPOBAHHLIX (3aMOPOHEHHbIX) 00LUTOB

NMokasatenu HaTuBHbie Butpudu- | P, any.
(cBemue) LlMPOBaH-
00LHTBI Hble

(samopo-

HEHHbIE)

00LHTBI
KonnyecTBo cnyyaes 35 23
CpeaHui BospacT
naLmMeHToB, NeT 389 38,8
CpejHee KOUYECTBO
00LMTOB, NEPEAAHHbIX 96 93
% pasMoparuBanmsa He ouenmsanocs | 93%
% onNOAOTBOPEHMA 86,5% 731% 0,061
% ppobnenusa 98,4% 84,290 0,018
% fopacTaHua Ao
6nacTouncTsl 61,9% 53,4% 0,170
CpejHee KoNUYEcTBO
IMOPMOHOB Ha NepeHoc 1.2 1.2
XY+ 48,6% 56,5% 0219
YHB 45,71% 478% 0470
YK 441% 39,3% 0,394
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Pucynok 1. Bumpuguuyuposannvle-nazpemoie
ooyumbl

PucyHok 2. Ceedrcuil

BuiBofbl. KpriokoHcepBaryis OKa3bIBaeT BIIUSHIE
Ha Mopdosioruyeckue U OHOMexXaHUYeCKHue CBOM-
CTBA OOIIUTOB, YTO MOXKET OTpa*KaTbCA Ha UX CIIO-
COOHOCTH K OILIOZIOTBOPEHHUIO U PA3BUTHH SMOPHO-
HOB. Butpudukanus ocraérces Hanbosee spexTrs-
HBIM METOJIOM KPHOKOHCEpBAalluU, O/THAKO ﬂaJIbHeﬁ-
IMe Mcciaea0oBaHuA JOJIXKHBI 6I)ITI> HaIrrpaBJIEHbI Ha
ONTHUMU3ANHIO ITPOIIECCOB 3aMOPAKUBAHUSA U pas-
MOPaXHUBAHHUA, 4 TAKXKE N3YUEHHE MOJIEKY/IAPHBIX
MEXaHU3MOB, OTBETCTBEHHBIX Sa/BI)IHB.HeHHI)Ie/I/IS-
MEHEHUA.
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Yordamchi reproduktiv texnologiyalar (Art)

dasturlarida ayollarda antifosfolipid sindromining
(APS) klinik, laboratoriya va genetik parametrlari

Askarova E.J., Aripova N.D.

Yordamchi reproduktiv texnologiyalar (YRT) dasturlarida ishtirok etayotgan ayollarda antifosfolipid
sindromining (AFS) klinik, laboratoriya va genetik ko'rsatkichlari «Doctor-D-IVF> dasturi,

Toshkent, 0‘zbekiston

Annotatsiya

Antifosfolipid sindromi (APS) reproduktiv
tizim faoliyatiga jiddiy ta’sir ko‘rsatadigan
klinik holat bo‘lib, aynigsa yordamchi
reproduktiv  texnologiyalardan keng
foydalanilganda ahamiyatli bo‘ladi. Ushbu
holatni davolashda individual yondashuv zarur,
chunki APS yuqori darajasi takroriy
implantatsiya muvaffaqiyatsizliklari, o‘lik
tug‘ilish va boshqa homiladorlik bilan bog‘liq
salbiy natijalar xavfini oshiradi. Mazkur
maqola APSning murakkab reproduktiv
jihatlarini yoritadi, klinik ko‘rinishlarni
tavsiflaydi, diagnostika usullari, induktorlar va
laboratoriya tavsiyalarini ko‘rsatadi.
Shuningdek, reproduktiv va akusherlik
natijalarini yaxshilash va muvaffaqiyatli
davolashda genetik polimorfizmlarning roliga

alohida e’tibor qaratilgan. Muhokama va
nazorat choralari dori-darmon terapiyasini,
homiladorlikni qo‘llab-quvvatlash va
shaxsiylashtirilgan tibbiyot yondashuvlarini,
jumladan, germinal biopsiya hamda
endometriozni qat’iy nazorat qilishni oz ichiga
oladi. Immunologlar va reproduktiv
mutaxassislar o‘rtasidagi hamkorlik tashxis
standartlarini takomillashtirish va natijalarni
kuzatish uchun erta aralashuv uskunalaridan
foydalanishni past xavfli, yosh bemorlar uchun
qo‘llashda muhim ahamiyatga ega.

Kalit so‘zlar: antifosfolipid sindromi,
yordamchi reproduktiv texnologiyalar (YRT),
trombofiliya, antifosfolipid antitanachalar,
takroriy homila tushishi, shaxsiylashtirilgan
dori vositalari.
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HnuHuKo-nabopaTopHbie U TEHETHYECKHUE
napaMmeTpbl CHHOpoMa aHTHG ochONMNUOHBIX
auTuTen (AMC) y MeHlUH B nporpammax
BCMOMOraTenbHbIX PENpoaYKTHBHBIX

TexHonorui (BPT)

Ackaposa 3.Jux., Apunosa H.JL.

KnuHudeckme, nabopaTopHbie ¥ reHeTUYBCKME NapaMeTpbl aHTUdochonunuaHoro cuHapoma (ADC)
Y HEBHIULMH B NPOrpaMmax BCrIOMOraTeNbHbIX PENPOAYKTUBHbIX TexHonoruii (BPT)

«JlokTop-D-3K0>, TawkeHT, Y3bekucTaH

AHHOTauusa

Cunzpom aHTUGDOCHOIUIUTHBIX AHTUTET
SIBJISIETCS] KIIMHUYECKUM COCTOSTHUEM, KPHUTH-
YECKH BJIHUAIIUM Ha GYHKIMOHUPOBAHUE
PEPOAYKTUBHOM CUCTEMBI, OCOOEHHO B CIIyUae
BBICOKOTO YPOBHSI HUCIOJIb30BAHUS METOIUK
BCIIOMOTATeJIbHOU PENTPOAYKTUBHOU TEXHOJIO-
ruu. ITaleHTHl ¢ Cephe3HbIM HaPYIIEHHEM
TPeOYIOT MHANBUAYAJIHLHOTO MOJIX0/IA K JIeve-
HUIO, TAK KaK BBICOKHI ypoBeHb ADC mpuBo-
JIUT K TOBBIIIEHUIO PUCKA IIOBTOPHBIX HEYAAY
VMIUTAHTAINH, MEPTBOPOKAESHIS U APYTUX Oe-
PEMEHHBIX UCXOJI0B. TOT 0030D IIPEICTABIIS-
€T CJIOJKHBIE PenpPOoAyKTUBHBIE aceKTsl ADC,
OIIMCHIBAET KJIIMHUYECKUE MaHU(DECTAINH, TTO-
Ka3bIBAET TMATHOCTUYECKHE METOJUKU U WH-
JIYKTODBI, a TaK>Ke JJabopaTOpPHBIE PEKOMEH/1a-
nun. OH BBIZIEJISAET 0COOYIO POJIb FeHETUYECKIX
OJTUMOP(U3MOB B YCIIEIITHOM JIEUEHUH U OTI-
THUMHU3AIUHN PENPOAYKTUBHBIX U aKyIIEPCKUX

ncxosioB. OOCyKZieHEe U KOHTPOJIbHBIE MEPhI
OCBEIAIOT METMKAMEHTO3HYIO TEPAITHIO U MO/~
Jep:kaHue 6epemMeHHOCTU. [IepcoHaTN3UpOBa-
Ha MeJIMIIMHA BKJIIOYAeT B cebsl BO3MOIKHOE
HCIIOJIb30BAHUE 3aPOBINIEBOH OHOIICUU U Ce-
PBE3HOTO KOHTpOJIA 3HA0MeTpuefl. Baaumo-
JIEHCTBUE MEK/Ty UMMYHOJIOTAMH U PETIPOIYK-
el MPUHUMAaET KJII0UeBOe 3HAUeHUE, YUTOOBI
AHUATHOCTHKA 6I)IJIa CTaHJAapPTU3UPOBaHA U
IIpe/IJIOXKEHA JIJIS IIMPOKOTO TUATIa30HA MOJIO-
JABIX ITIAITUEHTOB C HU3KHUM PHUCKOM, UCITIOJIb3yA
paHHee HHTEPBEHTHOE 000PYIOBAHHUE JJII MO-
HUTOPUHTA PE3YJIbTATOB.

HnioueBble cnoBa: antudochonmunumHbin
CHH/IPOM, BCIIOMOTATeJIbHbIE PEIPOIYKTHUBHBIE
TEXHOJIOTHH, TpoMboduius, anTudochoIn-
MUJIHBbIE aHTUTEJIA, TIOBTOPHAS IOTEPsS Oepe-
MEHHOCTH, IIepCOHAJIN3UPOBAHHBIE JIeKap-
CTBEHHBIE CPEJICTBA.
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Annotation

Antiphospholipid syndrome (APS) is a
disease entity that critically affects reproductive
system, particularly with regards to assisted
reproductive technology (ART). Thus, the
presence of this condition calls for a
personalized management plan since APS can
inherit the risk of recurrent implantation failure,
pregnancy loss, and adverse pregnancy
outcomes. This review describe the complex
interplay of clinical, laboratory, and genetic
aspects of APS and their major impact on ART
outcome. The review further discusses
diagnostic criteria, therapeutic strategies, and
the role of genetic polymorphisms, thereby
indicating the impact of personalized medicine
on the specific challenges posed by APS in
reproductive settings. Finally, it highlights the
critical need of a multi-specialty perspective as

Abstract

Antiphospholipid syndrome: A review
antiphospholipid syndrome (APS) is an autoimmune
disorder characterized by thrombosis and pregnancy-
related morbidity. As a highly manipulable factor that has
important implication for women undergoing assisted
reproductive technology (ART) programs, this
necessitates a thorough understanding of what are
Important clinical, laboratory and genetic consideration
to improve outcome. This narrative review describe
challenges of APS (recurrent implantation failure/
pregnancy loss), laboratory diagnostics (aPL testing), and
genetic predisposing factors (Thrombophilia genes).
Future direction focus on biomarker development,
therapeutic innovations and personalized treatment
plans. Integrating these components through a
multidisciplinary approach can ultimately improve
maternal and fetal outcomes for this high-risk population.

part of the work-up, including reproductive
medicine, immunology and genetic specialists,
to enhance patient safety, intervention and
maximize success. This review offers important
information on how to minimize the risk related
to APS by employing advanced diagnostics and
tailored treatments, which can facilitate better
obstetrical outcomes even for affected patients.
It provides a vital overview for clinical seeking
to optimize care for patients facing the
challenges of APS in ART and highlights the
promise of advancing strategies to preserve
patient equality of life.

Keywords: Antiphospholipid syndrome,
Assisted reproductive technology,
thrombophilia, antiphospholipid antibodies,
recurrent pregnancy loss, personalized
medicines

Introduction

Antiphospholipid syndrome (APS) is a systemic
autoimmune disease that carries important risk in
pregnancy, including recurrent miscarriage,
preeclampsia, and intrauterine growth restriction. APS
complicates treatment and outcome optimization for
women undergoing ART programs. This review
investigate the complex relationship between APS and
ART, and outlines the clinical, laboratory, and genetic
overview necessary for optimal management to positively
influence reproductive outcomes.

Material and Methods

This review is drawn from a qualitive review of peer-
reviewed literature focusing on APS and ART. This
encompasses clinical studies, meta-analyses, case-control
studies, and guidelines set forth by relevant medical
organization. Key clinical manifestation, diagnostic
criteria, and management strategies for APS that are
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transferable to ART programs were emphasized.
Literature was obtained from PubMed, Embase and
Scopus wusing the following search items:
antiphospholipid syndrome; assisted reproductive
technology; pregnancy complication; thrombophilia.
Publication language was limited to English, with
females diagnosed with APS that received ART
interventions being the inclusion criteria in addition to
clinical outcomes, laboratory diagnostics, and genetic
factors. We excluded articles that were not specifically
related to ASP in ART and those with insufficient patient
data. The search was undertaken for three months, so
that recent publication were also included. Data were
systematically reviewed and synthesized to identify
substantive findings for discussion. Qualitative synthesis
and tabulation were performed for study characteristics
and outcomes.
Table 1
Key Lahoratory Parameters in APS Diagnosis

Parameter Test Method | Clinical Relevance
Lupus Coagulation Thrombosis
Anticoagulant assays risk

(LA)

Anticardiolipin ELISA Pregnancy
Antibodies complications
Anti-beta-2 ELISA APS
Glycoprotein I confirmation

Result and discussion

— Clinical parameters

Thrombotic events and obstetric complications are the
most common manifestations of APS in ART programs.
Those with APS are at higher risk of recurrent
implantation failure and loss of pregnancy.
Anticoagulant therapy with LMWH and aspirin has been
effective in reducing these risks.

Table 2
Clinical and Lahoratory
Features of APS in ART Patients

Feature Description Impact on ART
Outcomes
Thrombosis Formation of Implantation failure,
blood clots miscarriage
Recurrent Two or more Reduced live birth
pregnancy loss miscarriages rates

Lupus Positive in Increased thrombosis
anticoagulant coagulation risk
tests
Anti-beta-2 Autoantibody | Pregnancy
Glycoprotein affecting complications
coagulation
— laboratory parameters

2 these diagnostic criteria for APS include aPL
detection, including lupus anticoagulant , anticardiolipin
antibodies and anti-beta-2 glycoprotein I antibodies.
These diagnosis must be informed with serial testing and
the response to treatment measured. Prolonged activated

partial thromboplastin time (aPTT) may also be present,
which correlates with thrombosis risk and can be
identified through routine coagulation studies.

- Genetic parameters

Alarge genetic predisposition impacting APS severity
and outcomes in ART. Mutations in genes associated
with thrombophilia, such as factor V Leiden and the
prothrombin mutation, further contribute to thrombotic
risk. Associations with HLA have also been described
suggesting an autoimmune-genetic interface in APS
pathogenesis. Polymorphisms including TNFa
rs1800629 (G-308A), IL6 rs1800795(-174 G/C), VEGFA
C936T (rs3025039), and eNOS Glu298Asp also practice
in modulating inflammatory response and vascular
function, as such play a role in influencing the ART
results. Personalized treatment strategies in ART
patients can be guided by genetic testing.

The VEGFA C936T has been associated with aberrant
angiogenesis, which directly impacts endometrial
receptivity and implantation potential. It seems that
TNFa rs1800629 variants lead to enhance pro
inflammatory status and can aggravate APS- associated
complications and worsens ART use during ART. Genetic
testing of these polymorphisms may help guide
therapeutic choices, such as anti-inflammatory agents
or angiogenesis modulators, to optimize ART results.

Table 3
Genetic Polymorphisms in APS and ART Outcomes
Genetic Associated Relevance to ART
Polymorphism Impact
TNFars1800629 | Increased Higher miscarriage
inflammation | rates
IL6 rs1800795 Altered Reduced implantation
cytokine success
levels
VEGFA C936T Impaired Poor endometrial
angiogenesis receptivity
eNOS Glu298Asp | Endothelial Increased thrombosis
dysfunction risk

— Therapeutic strategies in ART

A multidisciplinary approach is needed to manage
APS in ART programs. LMWH and low-dose aspirin from
the cornerstones of thrombo-prophylaxis, reducing both
thrombotic risk and improving implantation rate.
Preconception counseling is critical in identifying and
managing potential complications and developing
individualized treatment strategies. Research highlights
the importance of closely monitoring high-risk cases
through serial ultrasound and biomarker evaluations, to
reduce complication and improve outcomes.

For refractory cases, adjunctive therapies
(corticosteroid, intravenous immunoglobulin) have been
evaluated, but their effectiveness is still under
investigation. Emerging research in biomarkers and
novel immune-modulating approaches provide an
opportunity for biomarker-driven strategies to enhance
APS prevention in ART contexts.

The incidence in women seeking ART is between 5
and 15% depending on how it is defined and who you
study. Recent meta-analyses have shown that
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approximately 30-50% of all pregnancy losses can be
avoided by anticoagulant therapy. TNFa rs1800629 and
VEGFA C936T, genetic polymorphisms of emerging
significance as determinants of APS severity and ART
outcomes.

Future direction

The key progress in biomarker discovery and treatment
modality may help to ameliorate APS in ART strategies.
New anticoagulants and immune-modulating therapies
are being investigated. Genetic studies are proposed to
define susceptibility factors and provide entity-specific
treatment options for precision medicine.

Conclusion

Antiphospholipid syndrome (APS) represents a
complex adversity in the field of assisted reproductive
technology (ART), requiring comprehensive insight into
its clinical, laboratory and genetic aspects. The
interactions between thrombotic, inflammatory and
genetic vulnerability necessitate a personalized,
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PESHOME

ADC — cunapom akTyasnbHasA IpobyeMa COBPEMEHHON MeIUIUHBI, IPECTABIISIET CO00M ayTOMMMYHHOE
3a00JIeBaHHE NMEIOIIET0 XapaKTePHbIE KJIMHUYECKIE ITPOSABIEHUsI, OCHOBHBIM M3 KOTOPBIX ObUIO 06pa3oBa-
HHe TPOMOOB B cocynax. OTHON U3 OCJIOKHEHHUH JAHHOTO CHH/IPOMA SIBJISIETCS] HEBBIHAIIIMBAHUE OepeMeH-
HOCTH. B cTpykType motepb 1mwtoga APC-cuHAPOM 3aHUMAET 22-27 %, UTO SIBJISETCS OCHOBHOU MPUYHHOMN
WU3yUeHUs ero MPOSBJIEHUS IIPU MPUBBIYHOM HEBbIHAIIIMBAHUU.

Llenb uccnepoBaHuA. Onpee/IuTh BBIPAKEHHOCTh J1a00PaTOPHBIX MoKasareneii ADC- cuHApOMa U ero
BJIMSTHUIE Ha CPOKU NPepPhIBaHUsI OEPEMEHHOCTH Y TTAITUEHTOB C IPUBBIYHBIM HEBBIHAIITUBAHUH.

Matepuasibl 1 METOABI UCCIIEIOBAHUS. B miccieioBaHNe BKJIIOUEHO 150 YKEHIUH B IIEPUOJ OT 2023 IO
2024 oI TOJIyYaoIKX TEPAITHIO I10 TTOBOY IPUBBIYHOTO HEBBIHAIIIMBAHUS B KJIMHUKE « CU3 OHA Oy1acus».
W3 HUX 100 ¢ IpepbiBaHUEM OepeMeHHOCTH OoJiee 3X pa3 Ha CPOKeE OT 4 710 39 HeZeslb, U 50 MAIUEeHTOK C
Heynayamu B 9KO 6oJtee 3x pas.

PesynbraThl. BBIABIEHO MPSIMOE COOTHOIIIEHUE ITOTEpU GepeMeHHOCTH ¢ ypoBHEM ADA anTHTes. Tak y
MAIIUEHTOK B TPYIIIIE C BRICOKUM YPOBHEM AHTHTEJI Yallle BCTPEYAIVICH IIOTEPH IUIOZA HA PAHHEM CPOKE 710
10 Hezenb 30 (20%) nanueHTok (r=0.8), Heyzaun B KO y 28 (18.6%) uesioBek (r=0.7), buoxumMuueckast
6epemeHHOCTD TTocsIe IKO 6e3 manbHelIero pa3sutus bepemeHHocTd 9 (6%) (r=1.0). ITpu 3TOM CpeaHUH
ypoBeHb Berra2rinkomnpoTenta B 3TOU rpyie 061 45+3.4U/ml, ypoBers BA — 1.7+0.4, ypoBeHb KapaHoO-
smnvsa [gG u/wiun IgM - 27+4U/ml.

AKTYyanbHOCTb. AOC- CHHIPOM U3YJaeTcs yaKe OKOJIO 100 JieT. B camom Havaste uzyuenust AOC-cunipom
(cunzmpom XbI03a) MpeJCTaBIIsA cOO0H ayTOMMMYHHOE 3a00JIeBaHIE, HMEIOIIEr0 XapaKTepHbIe KIIMHUYEC-
KUe TIPOSIBJIEHNsI, OCHOBHBIM M3 KOTOPBIX OBLJIO 0O0pa3zoBaHue TPOMOOB B cocyziax. Ha ceromHAIIHUN IeHb
ADC- cuHIPOM — 3TO MEXKIUCIHUIUINHAPHAS ITpobyieMa B MeIUIIIHE, PENIEHNEM KOTOPOH 3aHUMAIOTCS PEB-
MaTOJIOTH, aKyIIEP-THHEKOJIOTH U COCYAUCThIE XUPYPTH [1,2]. Ha 3ape 20-ro BeKka, K ayTONMMYHHBIX IIPO-
meccaM, Kak K 9THOJIOTHH TpoM0O03aM OTHOCUJIUCH OYEHb CKENTHYECKU. B OCHOBHOM IIPH apTepPUaIbHBIX
TpoMb03ax- UCKAJIN aTEPOCKJIEPO3 COCYZIOB, 2 BEHO3HBIE TPOMOO3bI XapaKTEPU30BATIN KaK MEXaHUUECKYIO
HEZIOCTATOYHOCTb CTEHOK COCY/IOB, U3MEHEHHEe KPOBOTOKA U PEOJIOTUU KPOBH. JIOKa3aTETBCTBO Ay TOMMMYH-
HOH IPUPOJBI TPOMO030B B 1980-€ T0/1bI OBLIO HACTOSIIIIUM OTKPBITHEM, TPEXK/IE BCETO JAJIsI HMMYHOJIOTOB, U
TOT 7K€ CaMbIH MeXaHNU3M IIPUPO/A ITPOJIEMOHCTPUPOBAJIa B 2020M TO/ly Ha IPUMepPe TPOMOO30B IIPU BUPYC
acconuupoBanHbix COVID-19 mHeBMOHUAX [3]. [Tpu 3ToM ADC MPUHSTO AETUTh Ha IEPBUYHBIN- ITPOsIBIIE-
HHUEM KOTOPOTO CJIy»KaT IIOBTOPHBIE IIOTEPH IIOAA, U BTOpUYHBIN nmocsie CKB 1 Apyrux ayTOMMMYHHBIX 3a-
6osteBanni — Haripumep 1/3 601pHBIX ¢ CKB umetor ADC- cunzpom. Takast mpupoa TpoM6030B 6eCCIIOPHO
MIpEeAIOJIaraeT NoKa3aHus K aHTUKOATYJITHTHOH Tepanuu. Ho Bce jke ayTOMMMYyHHasI IIPUPO/IA TIOPAYKEHUST
TpebyeT coueTaHre aHTUKOATYJITHTHOH TePAIy cO CJIaOBIMH UMMYHOCYIIPECCAHTAMU. B pekoMeHjanusax
EULAR (EBporeiickas acconuanys peBMaToJI0roB) OT 2023ro/a [3], mpuBeieHbl pEKOMEH/IAITUN 110 TIPH-
MEHEHHUIO THUPOKCUXJIOPOXUHA cybdat /iist tevenust AOC- cuHApOMa U I0Ka3aHa ero 6€301acHOCTD B ITPHU-
MeHeHHH y OepeMeHHbIX. 110 JIUTEepaTypHBIM JIAHHBIM, CpEIN OepEMEHHBIX ¢ TPUBBIYHOU IIOTEPEH ILI0/a
A®C-cuH/IpOM JUaTHOCTUPOBAH B 27—42 % ciydasx [6-8]. I 6e3 UMMYHOCYIIPECCAHTHOH U aHTUKOAry-
JITHTHOU Tepanuu B Q0—95% >KEeHIIHH, MTOJIOKUTEIbHBIX Ha aHTUTeNA K (GocdOTUIIHIIaM IPOUCKXOAUT IIpe-
pbiBaHue 6epeMeHHOCTH. TakuM 06pa3oM, BOSHUKJIIA HEOOXOIMMOCTb IPOAHATU3UPOBATh YacToTy ADC-cHuH-
JIpoMa y »KEHINWH C TPUBBIYHBIM HEBbIHAIIIMBAHUEM [4-5].

Llenb. OnpesietnTh BHIPAXKEHHOCTD JIa00PATOPHBIX TOKazaresei AOC- CHHIpOMa U ero BIUSHUE HA CPO-
KU TIpephIBaHUs GEPEMEHHOCTH Y AITUEHTOB C IPUBBIYHBIM HEBBIHAIITUBAHUU.

MaTepuanbl W MEeToAbl HCCNEeAO0BaHHUA. B ncciiefoBaHNE BKJIIOYEHO 150 KEHIIUH B IEPUOJ, OT 2023 T10
2024 oI TOJIyYaoIKX TEPAITHIO 110 TTOBOY PUBBIYHOTO HEBBIHAIIIMBAHUS B KJIMHUKE « CU3 OHA Oy1acus».
W3 HuX 100 ¢ mpepbiBaHUEM OepeMeHHOCTH Oosiee 3X pa3 Ha CPOKeE OT 4 710 39 HeZesb, U 50 MAIUEeHTOK C
Heynayamu B 9KO 6oJtee 3x pas.
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CpenHui BO3pACT JKEHIIUH 25,2 + 4,2 To/1a (29—45 JieT). AHaIU3bl KpOBU Ha Kapauoaunus 1gG u IgM u
K 0era-2 TJIMKOIPOTEUHY- OINPEEIISIIA METOIOM UMMYHO(DEPMEHTHOTO aHa/IM3a C peareHTaMu (pUpMbI
Orgentec Diagnostika GmbH (I'epmanus). Ompe/iesieHre « BOTIaHOYHOTO aHTUKOATYJITHTa» U CKPUHUHTO-
BBIX TecTOB KoarysiorpamMmsl (AYTB, I[ITU, ¢pudprunoren, MHO, TB) mpoBoIHIIOCH C UCIIOJIb30BAHUEM KO-
rysiomerpa ACL TOP-350 (Instrumental Laboratory, Mcnanwus). O6paboTka JaHHBIX TPOBOAUIACH € IIOMO-
B0 CTaHJAPTHBIX mporpamm «Statistika» , EXEL c BeIABIeHUEM cpeaHux 3HaueHui. [luarnos ADC-
CHUH/IPOM cTaBuUJICs corsiacHo kKputepusim EULAR 2023 [3], mpu Hamuuuu 1ab0paTOPHOTO KPUTEPHUS U KITH-
HHUYECKOTO KPUTEPHUS COTIacHO 6ayutam (Tabiuna 1).

Tabnuua 1
Hputepun ACR/EULAR 2023 no wputepuam ACH- cuHppoma

N2 | [lopareHue KpynHbIX COCY0B Bannbl
1 | MopaxteHue cocynoB..
Bbicokuii puck B3 1
Her Bbicooro pucka BT3 2
2 | MopaxteHne KPyNHLIX COCYROB. ApTepuanbHbiii TPOMGO3
Tpom6o3 ¢ Bbicokum puckom CC3 2
Tpom6os e pucka CC3 4
3 | MuxpococyaucTbie NOpaMeHun
Juseo, ocTpan/xponueckan ADC- HeponaTua, NeroYHoe KpoBOTEYEHKE (NPeNoNaraeMble) Hoe KpOBOTEYEHHE (MPeAnoAaraembie) 2
JIuBego, ocTpan/xponuyeckan ADC- HedponaTus, NeroyHoe KpoBOTEYEHHE (A0Ka3aHHbIE rucTonorveit v bAJT) 5
4 | Axywepcxaa naTonorua

>3 nocegoBaresbHbix npederanbhblx (<10 Hea.) u/un parkux Buikugbiweit/BHyTpryTpoBHbIx cmepteit (10 Hep,. O aH. - 15 Hep, 6 aH.)
[u6ens nnoa (16 Hep, O aH. - 33 Hep, B AH.) Npu OTCYTCTBHM TAMEAOH NPEIKAAMNCHH WA TAMENOR NNALEHTAPHOR HEA0CTaTOYHOCTH
Trmenan npesknamncua (<34 Hep.) uim TAHENAA NNaLeHTapHaA HeAo0cTaTOuHOCTb (<34 Heg.) ¢ rubenblo noa uam 6es Hee

Trmenan npesknamncua (<34 Hep.) ¥ TAMENAA NNALBHTAPHAA HEAOCTATOYHOCTb (<34 Hepl.) ¢ rvBenbio naoja uim 6es Hee

5 | MopameHue ceppua

YT0/LiEHHE CTBOPOK 2
Beretauua 4
6 | lemaTonoruyecK1e nPoABNEHHUA.
TpomGoupTonenwa (20-130x10%/ ) 2
7 | Bon4aHO4HbIH AHTUKOATYNAHT
[lonoMmTeNbHbIA 0HOKPATHO 1
[oNOMUTENbHbI NOCTOAHHO 5
8 | AT k kapguonununy w/unu AT K 6eTa-2 rnukonpoTenHy metopom DA
(UH 13 TBCTOB YMEPEHHO WM BbICOKO NOAOHUTENbHbIA (IgM) 1
(06a TecTa BbICOKO nonoHwTeNbHbIE (g6) 1

S|l — | —

PesynbTatbl. Cpenu o0ciieI0BaHHBIX AKEHINUH ObUIH 3KEHIUHBI ¢ IIOTepeil 3 6epeMeHHOCTeN Ha CPOKe
JIo 10 HeJeatb 43 (28.6%), ¢ motepeit 3x u 6osiee GepeMeHHOCTEN Ha CPOKe OT 10 710 16 Henenb 38 (25.3%),
IoTePs IUI0ZA Ha cpoke 16-28 Hemenb 10 (6.6%) 1 9 (6.0%) aHTeHaTaIbHas THOEB 1J10/1a ¢ 28 0 39 HeJle-
11, 6ostee 3x HeymauHbIXx DKO — 28 (18.6%), 6ostee 3x bnoxumMuueckux 6epeMeHHOCTeH 9(6.0%), HEyIauHOE
JKO B anamHese u norepu 1wioaa mociae KO Ha cpoke 710 10 Hezenb 3 (2%), Heymaun B 9KO u norepu
IUIO/Ia Ha CPOKE cTapiie 10 HeJesb 10 (6.6%). CTpykTypa moTepb 6epeMeHHOCTH TIpUBe/ieHa B TabIuIa 2.

Tabnuua 2

CTpyKTypa notepb 6epeMeHHOCTH Y NALMEHTOK C NPUBbLIYHLIM HeBbIHAWIMBAHHEM

N¢ | Cpoku npepbiBaHUA 6epEMEHHOCTH Aoc/%

1 IToTeps 6osee 3X MIOOB J0 10TH HEZETD 43 (28.6%)

2 | Iloreps Gosee 3X IIOZOB OT 10 10 16 HEZEIb 38 (25.3%)

3 | IIpepsiBanue Gosee 3x GepeMeHHOCTEN OT 16 10 28 Henenb 10 (6.6%)

4 | AurenaranbHas rubesb II0HA OT 28-39 HELEb 9 (6.0%)

5 | Heymaum 6ostee 3x 9KO 28 (18.6%)

6 | Bosee 3x GruoxumMuyecknx GepeMeHHOCTeN 9(6.0%),

7 Heymaun 9KO + moTepu 110/1a mocjae 10 Helenb 10 (6.6%)

8 | Heymaum OKO + morepu mioza Ao 10 HeZeJlb 3 (2%)

HPI/I OGCJIeZIOBaHI/II/I IIAaITEHTOK Ha COITYTCTBYIOIIIYE IIaTOJIOTHH 6I>UIO BBIABJIEHO UYTO Y 6OJ'IbIlII/IHCTBa BCTpe-
YarTcsa XpoHuueckue 3aboseBanus JIOP opraHoB — XpOHHUYECKHUE TOH3WLIUTHI- 21 (14%), XpOHUUECKUH
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puHUT 11 (7.3%). V13 reHUTATBHBIX HH(EKITNN — TPUOKOBBIN KOJIBITUT BCTpeuasics y 14 (9.3%). beccumnTom-
Hoe HocuTenbeTBo [IMB y 56 (37.3%), ipu 9TOM TUTP BHUpyca 06ojiee 1000 Konui/Mit —y 14 (9.3%). ¥ 3x
(2%) manueHTOK OBLT MPUOOPETEHHBIH MTOPOK cepara. [Tpu 5ToM GOTBIIMHCTBO MTAITUEHTOK C BHICOKUM THT-
poM A®A 1mipu 06cIeIOBAHIHN Ha COMATHYeCKHe 3a00IeBaHNS He UMeJH KIMHUYECKUX KaJto0.

B 0630pe anHbIX 10 ADC — CHHIPOMY ITPUBEIEHO, UTO B PA3BUTHU OCIOKHEHUH ITPU JIAHHOH ITaTOJIOTHH
uMeeT 3HaueHne ypoBeHb ADA aututen. Mcxons us aToro, jabopaTopHble gaHHble 10 ADC — cHHAPOMY
pasjieJieHbl Ha 2 TPYIIIB — CPEJHKUE U BBICOKHME YPOBHU ADA aHTHUTEN U TPOaHAIM3UPOBAHbI POIEHTHOE
COOTHOIIIEHUE TTaI[UEeHTOB B ATUX Ipynnax. Tak ypoBeHb BeTTa2rankonporenta — cpeiHUR ypOBEHD 30—60
U/ml (mpu Hopme ot 0 0 20 U/ml), Bbicokuii ypoBenb — 6osiee 60 U/ml (ipu Hopme oT 0 10 20 U/ml), BA
(BOTYAHOYHBIN AaHTUKOATYJITHT) — CPEHUH YPOBEHb 1.2-1.6 (1Ipu HOpMe 0.9-1.2), BBICOKHI YPOBEHD — 00-
Jsiee 1.6 (ripu HOpMe 0.9-1.2),u Kapauoaunul [gG wiu IgM — cpeguuii 12-20 U/ml (ipu HopMme 70 12 U/ml),
BbIcOKHUU — 6ostee 20 U/ml (mpu Hopme 10 12U/ ml). I[IporieHTHOE COOTHOIIIEHHUE MMAIIHEHTOB CO BPEAHUM U
BBICOKUM ypoBHeM ADA aHTHUTEN IIPUBEJIEHBI B TAOIHIE 3.

Tabnuua 3
MpoueHTHOE COOTHOLWEHHE NALMEHTOK CO CPeHUM W BbICOKHWM ypoBHem AMA anTuTen
noxasartenb cpepHui BbICOKHHA
BerTa 2 ryMKonpoTenHa 45 (30%) 9 (6%)
BA (BOJTYaHOYHBIN AaHTHKOATYJISTHT) 33 (22%) 12 (8%)
Kapauonunuu IgG win IgM 29 (19.3%) 20 (13.3%)

V¥V 11(7.3%)T manMeHTOK BCTPEUAIOCh COUETaHUE 2X BUIOB aHTUTEJ, y 2X MaIUEHTOK (1.3%) coueTaHue
3x BuzioB ADA aHTUTE.

B Harrem uccsieZloBaHUU BbISIBJIEHA IIPSMOE COOTHOIIIEHHE TIOTePH OepeMeHHOCTH ¢ ypoBHeM ADA aHTH-
Tes1. Tak y alueHTOK B IPYIINE C BHICOKUM YPOBHEM aHTHTEJI Yallle BCTPEUaIUCh MMOTEPH ILJI0/Ia HA paHHEM
CpOKe /10 10 Hejiesib 30 (20%) nanueHTok (r=0.8), Heymauu B QKO y 28 (18.6%) uesoBek (r=0.7), 6MOXuMU-
yeckas bepemenHocTh ocsie IKO 6es raybHelIero pa3sutus bepeMernHocTH 9 (6%) (r=1.0). I[Ipu aTOM cpes-
HUM ypOBEeHb BeTTa2riinkonporenta B aToi rpyrie 6601 45+3.4U/ml, ypoBers BA — 1.740.4, ypoBEeHb Kap/Iu-
onmunuHa IgG u/wim IgM - 27+4U0/ml. ¥V nanueHTOK co cperaumM ypoBaeM ADA aHTHTEN GOJIBINE BCTPEYa-
J1ach TIOTEPS II0Za Ha 6oJiee T03/THEM CPOKeE. BOJIBIITMHCTBO MAaIlHEeHTOK ITEPEKUIIH TIOTEPIO TIJI0/1a OT 16 /10 28
Hezenb — 18 (12%), nmociie DKO u ecTecTBeHHOU G€pEMEHHOCTH BMeECTe B3SITHIX U 9 (6%) — aHTeHaTaIbHasI
rubesib IJI0/1a cTapiie 28 HeZeb.

BuiBogbl. Ilo slaHHBIM pa3IMYHBIX aBTOPOB ADA aHTHTENA OOHAPYKUBAIOTCA ¥ 22—27% MAIIMEHTOB C
MIPUBBIYHBIM HEBBIHALIIUBAHUEM [5,6]. IIpy 5TOM BCe NCTOUHUKHU YKAa3bIBAIOT Ha O0Jiee 3HAUNTEIHbHOE BIIUS -
HHe Ha TpoMOoreHe3 U HEBbIHAIIMBaHUE OEPEeMEHHOCTH aHTUTENT K OeTTa2 TJIMKOIPOTENHY. B Halem wuc-
CJIeZIOBAaHUH MBI ITOJTHOCTHIO HAIIUTH MTOATBEPKAEHUE STUX JaHHBIX, HO IIPH 3TOM ObLIIO KOHCTaTHPOBAHO YTO
IIPU BBICOKOM yPOBHE GETTa2I/IMKOIIPOTENHOBBIX aHTUTEJ OYeHb BHICOKUH PUCK HEBBIHAIIIMBAHUS HA PaH-
HHUX CPOKaxX, BO3MOKHO 3TO CBSI3aHHO W C TPOITHOCTHIO ATUX aHTUTEJI K KJieTkaM sMOpuoHa. Ha GoJiee mo-
37IHEM CPOKE B TeHe3e MOTEPH IJI0/1a B HAIIIEM HUCC/IeIOBAHUY OOJIBIIYIO0 POJIb UTPAJl BOJTYAaHOUYHBIA aHTHKO-
aryJIsTHT U aHTUTEJIA K Kap/IUOJIUIIHHY.
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Homilador ayollarda simfiziopatiya
rivojlanishi sabablariga yangi nazar

Azizova G. D., Yusupbayeva A. R.
Respublika ixtisoslashtirilgan ona va bola salomatligi ilmiy-amaliy tibbiyot markazi

Annotatsiya

107 nafar homilador ayol tekshirildi va ikkita guruhga bo‘lingan. Birinchi guruh (asosiy) 73 nafar
ayoldan iborat bo‘lib, ular hozirgi homiladorlikning II va III trimestrida simfiziopatiya tashxisi qo‘yilgan,
ikkinchi guruh (nazorat) esa ushbu patologiyaga ega bolmagan 34 nafar ayoldan iborat. Tadqiqot natijalari
shuni ko‘rsatdiki, simfiziopatiya ko‘pincha yosh ayollarda uchraydi, o‘rtacha yoshi 20,8 + 3,28-yilni tashkil
etadi, shuningdek, qisqa vaqt ichida tugruq qilgan, ya’ni 1 + 0,9-yil oralig‘ida takroran tugruq qilgan
ayollarda ko‘proq uchraydi. Ushbu patologiya ortiqcha vazn va semizlikka ega bo‘lgan bemorlarda ham
ko‘proq uchraydi. Asosiy guruhdagi 73 nafar ayolning 49 (68%) nafari ortiqcha vaznga ega, 13 (18%)
ayolda 1-darajali semizlik, 11 (14%) ayolda esa 2-darajali semizlik aniglangan. Simfiziopatiyaga ega bolgan
ayollarda o‘rtacha homila vazni 3800 + 500 grammni tashkil etdi. Ultrasonografiya ma’lumotlariga ko‘'ra,
asosiy guruhda 58 (80%) ayolda 1-darajali simfizit, 11 (15%) ayolda 2-darajali simfizit va 4 (5%) ayolda 3-
darajali simfizit aniqlangan, bu nazorat guruhiga nisbatan farq qiladi. Laboratoriya tadqiqotlari shuni
ko‘rsatdiki, asosiy guruhda 66 (91%) bemorlarda magniy darajasi past (0,72 + 0,10 mmol/L) va ionlashgan
kaltsiy darajasi past (1,61 + 0,8 mmol/L) bo‘lgan. Fosfor darajasi normal (1,08 mmol/L) bo‘lib qoldi. 277
(36,6%) ayolda vitamin D yetishmasligi (11,1 + 0,13 ng/mL), 46 (63,4%) ayolda esa vitamin D yetarli
bo‘lmaganligi (16,1 + 0,13 ng/mL) aniglangan, bu nazorat guruhiga nisbatan farq qiladi. (p<0,05)

Kalit so‘zlar: simfizit, simfiziopatiyalar, D vitamini, semizlik, tug‘ruqdan keyingi asoratlar, tos suyagi
jarohatlari, ionlangan kalsiy, magniy, fosfor.

A new look at the causes of symphysiopathy
development in pregnant women

Azizova G. D., Yusupbaeva A. R.
Republican Specialized Scientific-Practical Medical Center of Maternal and Child Health

Annotation: A total of 107 pregnant women were examined and divided into two groups. The first
group (main) included 73 women with symphysiopathies occurring in the second and third trimesters of
pregnancy, while the second group (control) consisted of 34 women without this pathology. The study
results showed that symphysiopathies are more common in younger women, with an average age of 20.8
+ 3.28 years, as well as in women with a short interval between births on average 1 + 0.9 years. This
pathology is also more common among patients with excess body weight and obesity. Among the 73
women in the main group, 49 (68%) had excess body weight before get pregnansy, 13 (18%) had grade 1
obesity, and 11 (14%) had grade 2 obesity. The average fetal weight in patients with symphysiopathies
was 3800 + 500 grams. According to ultrasound results, in the main group, symphysitis of grade 1 was
detected in 58 (80%) women, grade 2 in 11 (15%), and grade 3 in 4 (5%), compared to the control
group.Laboratory tests showed that in the main group, 66 (91%) patients had low levels of magnesium
0.72 + 0.10 mmol/L and ionized calcium 1.61 + 0.8 mmol/L. The level of phosphorus remained normal
(1.08 mmol/L). A deficiency of vitamin D 11.1 + 0.13 ng/mL was found in 27 (36.6%) women, and
insufficiency of vitamin D 16.1 + 0.13 ng/mL was found in 46 (63.4%) women, compared to the control
group (p<0,05).

Keywords: symphysitis, symphysiopathies, vitamin D, obesity, postpartum complications, pelvic
injuries, ionized calcium, magnesium, phosphorus.
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HoBbli B3rnAQ Ha NPUYUHDI
Pa3BUTUA CUMMDU3UONATHU Y OepeMEeHHBIX

AsusosaI. ]l., lOcynoaesa A. P.
Pecny6anKaHcKui cneLmanMaupoBaHHblii Hay4HO-NPaKTUYECKUIA MEMLMHCKWIA LIBHTP 3/10p0BbA MaTepu 1 pebeHKa

AHHOTauMA: Hamu Gbuto 06CeI0BaHo 107 GepeMEeHHbIX KEHIIMH, KOTOphle ObLIX paszeseHsl Ha I
OCHOBHYIO TpyIIly 73 6epemenHbie ¢ cumpusuonaruamu Bo 11 u III TpumecTpe 6epeMeHHOCTH, BO 1T
KOHTPOJIBHYIO TPYIILY 34 OepeMeHHbIX 6e3 IAHHOW IMaTOJIOTHU. Pe3yIbTaThl HCCIIEIOBAaHUS TOKA3AIIH,
YTO CUM(U3UONATHY Yallle PA3BUBAETCS Y MKEHIIUH MOJIOIOTO BO3PACTa B CPETHEM 20,8+3,28 J1eT, mo-
BTOPHOPOSIIUX C KOPOTKUM MHTEPBAJIOM MEK/Ty POJIaMH B CDEHEM 1+0,9 TO/Ia, a TAKXKE Y MMAITUEHTOK
¢ U30BITOYHON MaccoH Tejia U oKupeHueM. Y 49 (68%) keHIIUH I OCHOBHOM TpyIine OblIa BhISABIEHA
M30BITOYHAS Macca TeJia [0 HACTYIUIeH!UsI 6epEMEHHOCTH, OXKUpEeHUe 1 cteneHu y 13(18%), oxxupeHue 2
crenenu y 11(14%) xenmuH. CpefHsas Macca IJI0/Ia y MAIIUEHTOK ¢ CUM(U3UONATUAMU COCTABUIIA
38004500 rpamm. ITo JaHHBIM YIBTPa3BYKOBOTO 00C/IeZIOBaHUS B I OCHOBHOM IPYIIIE BBIABIEHO CUM-
¢usur 1 crenenu y 58 (80%) xeHiuH, 2 crenedu y 11 (15%) u 3 crenenu y 4 (5%), 10 CpaBHEHUIO C
KOHTPOJIBHOU Tpymoi. ITo JaHHBIM J1ab0paTOpHBIX 00ciieoBaHu B I OCHOBHOU TpymIie y 66 (91%)
MAIMeHTOK OTMEYaIUCh HU3KHE YPOBHHU MarHus 0,72+0,10 MMOJIb/JI, KaJIbIHUsA HOHU3UPOBAHHOTO
1,61+0,8 MMOJIB/J1, TPU 3TOM ypOBeHb (ocdopa ocTaBasicss HEeM3MEHEHHBIM 1,08 MMOJIb/JI, I OTMeYaJi-
ca pepunut Butamuna D 11,1+0,13ng/mL y 27 (36,6%) sxeHIuH, a y 46 (63,4%) >KEHIITUH HEOCTATOY-
HOCTh BUTamMuHa D 16,1+0,13ng/mL, 1o cpaBHEHHIO C KOHTPOJIBHOU IPyIIIOH (p<0,05).

KnioueBble cnoBa: cumpusur, cuMpU3NONaThH, BATaMUHA D, 0XKHUpeHue, II0CI€POL0BbIE OCI0KHE-
HUS, TTIOBPEXKIEHNS Ta3a, KaJbIIU HOHU3UPOBAHHBIN, MarHui, ¢pocdop.

AKTyanbHOCTb. Bo BpeMsi 6epeMEeHHOCTH ITPOUCXOIUT
yMepeHHOe pa3MsrdeHre COUIeHEHUH Ta3a U pacTsiKe-
HUeE JIOHHOTO COWIEHEHW S, YTO CIIOCOOCTBYeET 61aronpu-
STHOMY IIPOXOKEHUIO TJIOZIAa Yepe3 KOCTHBIN Tas. O-
HaKO yKa3aHHbIE U3MEHEHUS MOTYT ITePeX0UTh (PU3HO-
JIOTUYECKHEe TPAHUIIbI, IPUBOJISI K YPE3MEPHOMY pac-
c1abJIEHUTO0 COUJIEHEHU N Ta3a, YTO COMPOBOK/IAETCS T10-
sSIBJIeHrEeM 00JIEBOTO CHH/IPOMA U PACIIOJIaraeT K pa3phbl-
BY JIOOKOBOTO cuM(du3a BO BpeMsi POZIOB, 0COOEHHO IIpU
MeXaHUYECKHX BO3JIEHCTBUSIX M ONEPATHUBHBIX BMeIla-
TesibeTBaxX. COrJIacHO JJaHHBIM, YAaCTOTA ATOH MTAaTOJIOTUH
cocTaBJIsIeT OT 0,03% /10 2,8% cpenu GepeMeHHbIX KeH-
myH [1]. B Hacrosinee BpemMs oT 20% 10 50% KEeHIUH
CTAJIKUBAIOTCS ¢ CUM(HU3UOMIATUIMHU, KOTOPHIA MOMKET
IIPUBECTU K 3HAYNUTEIBHOMY TPAaBMaTU3MY U YXy/IIIIEHUTO
KauyecTBa JKU3HU KakK B Iepuoji 0epeMeHHOCTH, TaK U B
ITOCJIEAYIONIEM, TIOPOU MIPUBO/ISI K BPEMEHHOU WHBAJIU-
auzaruu. Yuceso caydaeB cuM(pU3U0NIaTUH BapbUPYET OT
0,12 10 56% [3]. Takue GoJiblie KOJieOAHUS YaCTOTHI
cuM(PU3NONATHH MOXKHO OOBACHUTH OTCYTCTBHEM €U~
HOU JIeQUHUIIUKA 3TOTO MATOJIOTUUECKOTO COCTOSTHUS,
€/TUHBIX TNaTHOCTUYECKUX KPUTEPHUEB, a TAKKE HeJT0CTa-
TOYHBIM BHUMAaHUEM K JaHHOU IpobjieMe KaK MmaiueH-
TOK, TaK ¥ Bpauei. CJIe/[yeT TaK:Ke OTMETHUTh, UTO, COTJIAC-
HO JIAaHHBIM 3apyOe’KHOU JIUTEPATYPHI, 10 HACTOSIIETO
BpeMeHU HET €/IUHOTO B3TJISAZIa HA STHOJIOTHIO U ITaTOTe-
He3 cuM(pU3NOTIATHH.

Lienb HACcTOAWEro UCCNEROBAHNA: M3YUNUTh KIMHU-
KO-aHaMHECTHUYECKHeE, YITPAa3ByKOBBIE JIaHHbBIE, a TaK-

’Ke IOoKa3aTeJd HOHU3UPOBAHHOTO KaJIbITUs, MarHusl,
docdopa u Buramuna D B KpoBU Y GEpeMEHHBIX JKEH-
IUH ¢ cCUMGU3UONATUSIMU.

Matepuanbl ¥ MeTOfibl MCCNEAOBAHUA: B obciieso-
BaHUE BKJIIOYEHBI 107 OepeMeHHbIe )KEHIITUH B BO3PACTe
oT 18 710 38 JsieT, ¢ KIMHUYECKUMHU TTPOSBIIEHUSIMU CHM-
¢dusnonaruamu, obpatupmmxcs B «k PCHIIMII3MuP» u
Kubpaiickuii poArIbHBIH 10M. BeUTH TpoaHaIn3upoBa-
HBI KJINHUKO-aHAMHECTUYECKHE TaHHbIE, XapaKTep KJIH-
HUYECKHX IPOSBIEHUN CUM(PU3UTOB, YIIbTPA3BYKOBEIE,
J1ab0opaTOPHBIE JAHHBIE OIIPEZIeIEHUE COIEPKAHUS Mar-
HUsI, TOHU3UPOBAHHOTO KaJbIsA, pochopa u ypoBHS
BUTaMUHA D B KpOBU.

MBI IPOBOAMIIN YJIBTPAa3BYKOBOE OOCJI€/JOBAHHE HA
coBpeMeHHOM Y3U ammapaTre 3KCIIEPTHOTO KJjacca
MindrayDC-70 ¢ 4yBCTBUTEJILHOCTBIO JaTYUKa 3-3,5
MT11. JTabopaTopHbIe UCCIe0BaHNE IPOBOAUIN Ha aB-
TOMATHYECKOM OMOXMMUYECKOM aHan3aTope Biosystem
A15 (Mcmanus). Cratuctuueckas o6paboTKa pesyJibTa-
TOB UCCJIEZIOBAHUS ITPOBOJIUIIOCH OOIIENPUHATHIM METO-
JIOM C HCIIOJIb30BAaHUEM IIEPCOHATBLHOTO KOMIIBIOTEPA,
nporpamm Microsoft Word, Microsoft Excel.

PesynuTathl HccnepoBaHuaA: OGcienyeMble ObUIH pas-
JieJIEHBI HAa KJIMHUYECKHe IPYIIbL: B I OCHOBHYIO IPYIITY
BOIILTH 73 OepeMeHHbIEe JKeHIIUHBI ¢ CUM(bU3UOTIATHIMHU
Bo IT u ITI TpumMecTpe 6epeMeHHOCTH, BO II KOHTPOJIBHYTO
rpymiy 34 6epeMeHHbIX 0e3 IaHHOH! TaTOJIOTHH.

JlanHBIe aHANIN3a MOKa3ajau, YTO CUMU3NONATUL
Yalre BCTPeYaeTcs y »KeHIIIH MOJIOZIOTO BO3PACTa B CPel-



HeM 20,8+3,28 j1eT ¥ y MOBTOPHOPOASIINX JKEHIINH C
KOPOTKUM MHTEPBAJIOM MEKAY POJIaMH 1+0,9 TOJI, & TaK-
JKe y JKEHIIUH, POKABIIUX KPYITHBIX JeTeH B CpeIHEM
Macca mwioga 3800+500Tp. [[JIs MOCTAHOBKHU TMATHO3a
VUHUTHIBAIN KJIMHUYECKYIO KAPTHHY, KOTOPAast XapaKTepH-
3yeTcss MHOTIMUA CUMIITOMaMU, HO OCHOBHBIMU SIBJISIFOT-
cs1 pacXOXKJieHre JIOHHOTO couleHeHus U 60u B obJiac-
TH JJ06K0BOTO cuMbu3a. [loutu Bce GepeMeHHBIE C CHM-
dusnonaTuamMu 91,3% yKasbIiBaJIk Ha 60JIb IPU MTaTbIIA-
IIMH JIOHHOTO COYJIEHEHUS U IIPU IIepeMEHE TOJI0KEeHUS
Testa. [IpuMepHO y KaXK01 fecsaTolt 6epeMeHHOH ¢ CUM-
duznonarusiMu HaOGIIOAATUCH OTEK U HabyXaHHe HaJ
JIOHOM, «yTHHAas MOXOAKa», OOJIb IpU OHIATEPATHBHOM
C/IaBJIEHUU Ta3a, HANPSIKEHUH ATOAUYHBIX U TTPUBO/ISA-
X MbIII. [Tpy BRIpasKEHHOW KJIMHUYECKON KapTHHE
cuM(pU3UOTIATHN YaCTO HAOIIONATH TTOJIOKUTETbHbBIN
cumrnToM TpeHiesieHOypra 19,1%, MOJI0KUTETLHbBIN TPU-
3uak Patrick 47,5%, TOJIOKUTEILHBIN TECT HA HEBO3MOYK-
HOCTh aKTHUBHOTO IIOOYEPETHOrO MOIbeMA Pa30THYTHIX
Hor 7,82% u 1p.

V¥ sxeHIWH B I OCHOBHOM IpyIIIe OTMeYaTn U30bITOY-
HyI0 Maccy Tesia y 49 (68%) skeHIIUH, O’KUPEHUE 1 cTe-
meHu y 13 (18 %), oxxupeHue 2 creneHu y 11(14%) 1o
CPaBHEHUIO C KOHTPOJIBHOH rpynmoi (cM.tabsuiy NO1).

Tabnuua 1
PesynbTaThl OLEHKM HHEKCA MacChl Tena
Yy HMEHLWHH OCHOBHOM rpynnbl

W3yyaemble |-ocHoBHas rpynna
napametpbl UMT n=r3
aoc %
M306bITOYHAsA Macca Tejia 49 68
OKupeHue 1 cTelleHn 13 18
OKUpeHHe 2 CTeleH! 11 14

Takum 06pa3oM, pe3yIbTaThl 00CIIeZIOBAHUS TOKA3a-
J1H, 9TO B [-011 OCHOBHOM rpyTine n30bITOUHAS Macca Tejia
ObLIa BBIABIEHO y 49(68%) 1m0 HacTymieHue OepemMeH-
HOCTH , O’KMpeHue 1 crereHu y 13(18%) , oxkupeHue 2
crerneHu y 11(14%) manueHTOK MO0 cpaBHeHU co I1-oi
KOHTPOJIbHOU TPYIIIION.

JIJ1s1 onipesiesieHusT CTENEeHU TSIXKeCTU cUMU3nona-
THH, KPOME BBIPAYKEHHOCTH H0JIEBOTO KOMIIOHEHTA, BaXK-
HO OIIEHUTDb BEJIMUNHY PACXOKAEHUS TIOOKOBBIX KOCTEH,
BBIPA’KEHHOCTh aHATOMHUYECKHUX I/IBMeHeHI/Iﬁ B JIOHHOM
COWIEHEHUHU U MIPUJIETaroIUX JOOKOBBIX KOcTsAX. Hamu
OBLIO MMPOBEZIEHO YILTPA3BYKOBOE HCCIIEIOBAHTE JIOHHO-
ro cowieHeHwusi. VceieoBanre HAUMHAIH C U3yYEHUS
BEPXHEro Kpast IOOKOBOTO cuM U3, TOCTENEHHO OITyC-
KaJIUCh IT0 €ro X0y BHHU3. 3aMepr IIPOBOAUJIIN B HECKOJIb-
KHX TOYKAaX, B IIpeaesax YeTKO BUJUMBIX T'DAHUIL JIO6K0-
BBIX KOCTE€H. B pe3yspTare vcc/ieJOBaHUsI yCTAHABINBA-
JI1 MaKCUMaJIbHBIA JHacTas JoOkoBoro cuMdbwusa. I1o
Mepe TeUYeHHsT OEPeMEHHOCTH PACXO0K/IeHHEe JIOOKOBOTO
cuMdu3a BO3pACTAET U IIPU JOHOIIIEHHOW OepeMeHHOC-
TH COCTABJISIET 5,22+0,54 MM, IIOCJIE POJIOB 4-5-€ CYTKU
COCTABJIAAET 4,5+0,9 MM. 110 TaHHBIM YJIBTPA3BYKOBOTO
obcnenoBanus, o kiaccudukanuu JI.B. BanuHa (1954),
JI.C. TlepcuaHuHOB (1964T) pacxoskJaeHue JJOHHOTO CO-
WIeHEHUs BISIBJIEHO: | OCHOBHOM TPYIIIIE 1 CTENIEHH Yy 53
(80%), 2 crenenn y 11 (15%) u 3 crenenu y 4 (5%), mo
cpaBHEHHIO cO 1T KOHTPOJIBHOU TIpynIioi (cM.TabIuILy
No2).

Tabnuua 2
PesynbTaTtbl yNbLTPa3BYKOBOIo 06CNen0BaHHA.

Hsyyaembie Hcenepyembie rpynnbi
napameTpbl

P P (OcHoBHas KoHTpopnbHan

rpynnan="73 rpynna n=234
a6c | % | a6c | %

OU3MOJIOTUYECKOE
PaCCXOKIeHUE - - 34 100
CuMbU3uT 1 cTeleHn 58 8o | - -
CumMmdusuT 2 crerneHu 11 15 - -
Cudusur 3 creneHu 4 5 - -

PesysbTaThl yJIbTPa3BYKOBOTO 00CI€IOBAHUS JIOHHO-
T'O COUWIEHEHHUSI TIOKA3aJId, UTO B I-0H OCHOBHOU TPYIIIIBI
O6Hapy)KI/UII/I SHAYUTEJIbHbIE UBMEHEHUA U PACXOXKICHUA
JIOHHOTO COWIEHEeHUs] CUM(U3UT 1 CTeNeHu 0,6- 0,9 MM
vy 58(80%) nanueHToK , 2 crenenu 10- 18 mm y 11(15%) u
3 creneHu 6osiee 20 MM Yy 4(5%) 110 CPaBHEHHIO C KOHT-
poJIbHOU rpynmou. ITpu aToM y KeHIuH Bo I1-0ii KOHT-
POJIBHOM rpyTITe y 60IbIITHHCTBA 34(100%) HAabII0aI0Ch
(pUBHOJIOTHYECKOe PAaCXOKAeHNEe JJOHHOTO COUIEHEHUST
5,2240,54 MM.

CrieiytoIuM 3TaroM poBeieH s 00cIeIOBaHUH SIBU-
JIOCh aHAJIU3 YPOBHA MarHusA, HOHU3UPOBAHHOI'O KaJIb-
s, docdopa u ypoBHs BuTamMuHa D. AHanm3 ypoBHs
MHUKPOS3JIEMEHTOB 1 BUTaAMHUHA D II0Ka3aJi, 4YTO B OCHOB-
HOU rpymie y 66 (91%) maiueHTOK OTMeUaIuCh HU3KUE
YPOBHH MarHusi 0,72+0,10 MMOJIb/JI ¥ KaJIbITUsI HOHU-
3UPOBAHHOTO 1,61+0,8 MMOJIb/JI, IIPH 3TOM YPOBEHb (oc-
dopa ocraBajicsa HeM3MEHHBIM 1,08 MMOJib/J1. Takxke
oTMmeuasics Aeduiut Butamunaa D 9,1+0,13 ng/mL y 27
(36,6%) »KeHIMH U HEJOCTATOYHOCTh BUTaMuHaA D
16,1+£0,13 ng/mLy 46 (63,4%) >KeHIIUH, 10 CPABHEHHUIO
co II KoOHTpOIbHOM TPYNIIOH (cM.Tabuiy NO3).

Tabnuua 3
Pe3synbTaTtbl ONpefeneHun cofepHaHua Marius,
¢ocdopa, KanbLUA HOHU3UPOBAHHOIO, BATAMHUHa D

Hsyyaembie O6cnepyemble rpynnbi
napameTtpbl
(OcHoBHas I|-koHTpONbHaA

rpynnan="73 rpynna n=234
Maruwuii
[MMomB /7] 0,72+0,10 * 1,01+0,10
Kanpuui
MOHU3UPOBAHHBIN
[MMoB/ ] 1,61+0,8* 3,84+0,8
dochop
[MMmonb /] 1,08% 2,01
Buramun D
[ng/ml] 9,1£0,13% 39+2,3

MpumeyaHue: * - pazauuus omHocuUmMeabHO OAHHBIX
OCHOBHOLL 2pynnbl U 2pynnwvt KOHMpoas (p<0,05).

PesynbraThl J1aGOPATOPHOTO OOC/IETOBAHUS MUKPO-
3JIEMEHTOB IOKa3aJsl, YTO y KeHIUH B [-0ff OCHOBHOM
TPYIIIbl, KOHOEHTPpAaIuA Maraus B CpeJHEeM COCTaBHJIO
0,7240,10 MMOJIb/JI, YTO OTMEYAJIOCH B 1,5 pa3a HILKE,
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yeM BO II-0¥ KOHTPOJIBHOH TpyIire. YPOBEHDb KaJIbIUS
MOHU3UPOBAaHHOTO B [-0ff OCHOBHOM Tpymibl 1,61+0,8
MMOJIb/J1 B 2,5 pa3a HIbKe ueM BO II-0¥ KOHTPOJIbHOU
rpynie 3,8+0,8 MMoib/J1, ypoBeHb ¢ocdopa ocraercs
Hen3MeHeHHBIM B I-0# u II-o#f rpynmax. B I-o#f ocHOB-
HOH TPYIIIIE OTMEYAJICS BBIPAYKEHHBIH 1eUITUT BUTAMHU-
Ha Dy 27 (36,6%) cpenHsist KOHIIEHTpaIis BUTaMuHa D
COCTaBJISLI 9,1+0,13 ng/ml, uTo B 4 pa3a HUXKeE IO CPaB-
HEHHUIO C KOHTPOJIBHOH TPYIIIOH, 2 HEIOCTATOYHOCTD BH-
TamuHa D ObLIO BBISBIEHO Y 46 (63,4%) >KEHIIUH CpeJi-
Hsisl KOHI[EHTpAaIUs cocTaBmwia 16,1+0,13 ng/mL B 2,5
pasa HIKe YeM 110 CPABHEHUIO ¢ KOHTPOJIBHOH IPYIIIION.

Takum o6pa3oM, OJydYeHHbIE JaHHbIE YKa3hIBAIOT
Ha 6oJiee BBICOKYIO YACTOTY BCTPEYAEMOCTH OXKUPEHUS,
ocobenHo I u II cTeneHu, B IEPBOH OCHOBHOH IPyIIIIE IO
CPaBHEHUIO C KOHTPOJIBHOH. DTO CBUJIETEILCTBYET O He-
00XOJTUMOCTH Pa3pabOTKU CIIENUATU3UPOBAHHBIX IIPO-
rpaMM, HAIlPaBJIEHHBIX HA KOPPEKI[HI0O MACChl TeJa JI0
6epeMeHHOCTH U MeTaboInUecKuX oKa3aTesel y bepe-
MEHHBIX JKeHIIIH. KpoMe Toro, CHI:KeHUe YPOBHS MUK-

po3JyieMeHTOB U BuTamuHa D TpebyeT BOCIIOJTHEHUS 110~
CPEZICTBOM TUTAHUS WJIH IMPUMEHEHUs MPENapaToB /10
HaCTyIJIeHus OepeMeHHOCTH, B Iepruosi 6epeMEHHOCTH
U B IIOCJIEPOZIOBOM IIEPHOJIE.

BoiBogblI:

1. VYabrpasBykoBoe 06CIeI0BaHUE BBISIBIJIO pac-
XO’KJIeHHE JIOHHOTO COWwIeHeHU ¥ 58 marueHToK (80%)
IIepBOI CTENEeHH, y 11 TallueHTOK (15%) BTOPOH CTEeleH!
Uy 4 TAaIIMEeHTOK (5%) TpeThel CTeNeH!, YTO 3HAUNTETb-
HO OTJIMYAETCS OT IOKa3aTeIed KOHTPOJIHHOU TPYIIIIBL.

2. TlokasaTesu MarHus HKE B 1,5 pasa B [-0ii rpyr-
e, ueM BO 1I-0¥f rpymnme u B CpeHEM COCTABJISET
0,72+0,10 MMOJIb/JI.

3. TlokaszaTesri HOHU3UPOBAHHOTO KAJIBI[USI HUXKE B
2,5 pasa B I-oii rpynme, uem Bo II-0ii rpymme u B cpea-
HEM cocTaBJseT 1,61+0,8 MMOJIB/ 1.

4, Tlokazarenu Buramuna D B 4 pasza Huxe B [-oi
TpYIIIe,I0 CPAaBHEHUIO cO 11-0ff KOHTPOJIBHOU TPYIIIOH,
HU3KHUe YPOBHU Butamuua D MOKHO pacClieHUBaTh, KaK
OJIVH W3 IPUYHH Pa3BUTUA CUM(bU3UOTATUN.
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AHHOTauuA

B maHHOI cTaThe aHATM3UPYIOTCS BAYKHOCTH U IIPAKTHYECKHE ACTIEKTHI BHEAPEHUS MEXK/IyHAPOHbBIX CTaHap-
ToB ISO B KJIMHUKAaX, B YaCTHOCTH, cTaHAapTa ISO 9001. Ctanmaptsl ISO 0TMeUYeHBI KaK BaXKHBIH (haKTOP MOBBIIIIE-
HHs KauecTBa U 6€30MacHOCTH MEIUITUHCKUX YCIIYT, ONITUMH3AIMH BHYTPEHHHUX ITPOIECCOB 1 00ECTIeUeH s YI0B-
JIETBOPEHHOCTH MMAIIMEHTOB. ABTOP IIO/TUEPKUBAET BAXKHOCTH OMPEEJIEHNs] M aBTOMATU3AI[UH ITPOIECCOB B KJIHU-
HHUKaX, PETYJIIPHOTO O0YJYeHHUsI TIEPCOHANIA, a TAKKE MOHUTOPHUHTA U OI[eHKH TS 3(P(HEKTUBHOTO BHEIPEHUS CTaH-
naproB ISO. B craThe 060cHOBaHO, UTO cTaHAApPTHI ISO SIBJISIOTCS MWHCTPYMEHTOM HE TOJBKO JIJIsl TTOBBIIIEHUSI
KOHKYPEHTOCIIOCOOHOCTH, HO U JIJIS YIIYUIIIeHUs IeSITeJIbHOCTA KJIMHUKHU Ha CTPATETUUYECKOM YPOBHE.

KnioueBbie cnoBa: cranzaprsl 1SO, ynpasienue KinHuKoM, ISO 9001, KauecTBO MEAUIUHCKOTO 00CIyKUBa-
HUsA, 6€30I1aCHOCTDh, aBTOMATHU3AI[Us IIPOIIECCOB, MIOJITOTOBKA IIEPCOHAJA, CUCTEMA MEHEIKMEHTa.

Annotation

This article analyzes the significance and practical aspects of implementing international ISO standards in clinics,
particularly the ISO 9001 standard. ISO standards are highlighted as a crucial factor in enhancing the quality and
safety of medical services, optimizing internal processes, and ensuring patient satisfaction. The author emphasizes
the importance of identifying and automating processes in clinics, conducting regular staff training, and
implementing monitoring and evaluation for the effective adoption of ISO standards. The article substantiates that
ISO standards serve not only as a tool for increasing competitiveness but also as a means for improving clinic
operations at a strategic level.

Keywords: ISO standards, clinic management, ISO 9001, quality of medical services, safety, process automation,
staff training, management system.

Annotatsiya

Ushbu maqolada klinikalarda ISO xalqaro standartlarini, xususan, ISO 9001 standartini joriy etishning ahamiyati
va amaliy jihatlari tahlil qgilingan. ISO standartlari tibbiy xizmatlarning sifati va xavfsizligini oshirish, ichki
jarayonlarni optimallashtirish va patsiyentlar qoniqishini ta’minlashda muhim omil sifatida qayd etilgan. Muallif
klinikalarda jarayonlarni aniqlash va avtomatlashtirish, xodimlarni muntazam o‘qitish, hamda ISO standartlarini
samarali joriy etish uchun kuzatuv va baholashning ahamiyatini ta’kidlaydi. Maqolada ISO standartlari nafaqat
raqobatbardoshlikni oshirish, balki klinika faoliyatini strategik darajada yaxshilash vositasi ekanligi asoslab berilgan.

Kalit so‘zlar: 1SO standartlari, klinika boshqaruvi, ISO 9001, tibbiy xizmat sifati, xavfsizlik, jarayonni
avtomatlashtirish, xodimlar tayyorgarligi, menejment tizimi.



Cranzaprs! SO, wiu MexayHapos-
HbI€ CTaHJAApPThl OPraHu3anuu, IIpea-
CTaBJISAIOT COO0H HAGOP PEKOMEHAATINH
u TpeboBaHUN, pa3pabOTaHHBIX JJIsS
obecrieueHust KauecTBa, 6e30IaCHOCTU U
3¢ PEKTUBHOCTH PA3TUUHBIX ITPOIECCOB
U YCJIYT B CAMBIX Pa3HBIX OTPACIsAX. B
MOCJIeTHUE JECATUIETHS CTAHAAPThI
ISO, ocobenno ISO 9001, npuobpenu
0c00yI0 3BHAYUMOCTD B chepe MeUIHH-
CKHX YCJIYT, TJle Ka4eCTBO OOCIIyKUBa-
HUA U 6€3OHaCHOCTb IIAITUEHTOB SABJIA-
IOTCSI IPUOPUTETHBIMU 3a/ja4yaMu. B yc-
JIOBHUAX CTPEMHUTEJIBHOTO Pa3BUTHA TEX~
HOJIOTHH U YBeJIMYeHUs TPeOOBAHUH CO
CTOPOHBI NAIlUEHTOB U PEryJIATOPOB,
BHeZpeHMe craHaapToB ISO craHoBUT-
cs1 He TIPOCTO JKeJIaTeJIbHBIM, & HE0OXO0-
JIUMBIM YCJIOBHUEM JIJIs YCIIENTHOHN pabo-
Thl KJIMHUK U MEJUIIUHCKUX Y4Ypex/e-
HUH.

AKTyaJIbHOCTDH JAHHOU TEMBI 00yC-
JIOBJIEHA TeM, UYTO B COBDEMEHHOM MUDE,
T7le KOHKYpeHIIHs B chepe 3paBooxpa-
HEHUA BO3pacCTaeT, KIMHUKU JOJI?’KHBI
CTPEMHUTHCA K IMOBBIIMIEHHUIO Ka4vyecCTBa
cBoux yciryr. Craumaptel ISO mpemoc-
TaBJAIT CTPYKTYPy U UHCTPYMEHTHI,
KOTOpPBIE ITOMOTAaXOT MEUITUHCKHUM y4-
PeXAECHUAM HE TOJIBKO COOTBETCTBOBATH
Tpe6OBaHI/IHM, HO U IIPEBOCXOJUTH HX.
Buenpenwne crangapToB ISO B K THHUKAX
IIO3BOJIAET HE TOJIBKO YJIYUYIIUTh Kade-
CTBO OOCITY>KMBAaHUS, HO ¥ OITHMHU3HUPO-
BaTh BHYTPEHHUE MTPOIIECCHI, UTO B CBOIO
ouepesb BEIET K CHIIKEHUIO 3aTpaT U
IIOBBIINEHUIO YAOBJIETBOPEHHOCTH IIa-
IIEHTOB.

KnroueBpIM acnekToM YCIIEITHOT O
BHesipeHus cragaaproB ISO saBigeTca
UJIeHTUUKAIUA [IPOIEeCCOB U UX I0C-
JIeZloBaTeJbHOCTh. Ba’KHO TOHUMATD,
KaKue Iporiecchbl HE0OX0UMO OTITHMHU-
3UPOBATh U KaK OHU B3aMMOCBA3aHBI
JIPYT C APYTrOM. DTO MO3BOJIUT CO3/AATh
[[eJIOCTHYIO0 KapTUHY QYHKIMOHUPOBA-
HUA KJIMHUKW U BBIABUTH Y3KHE MeECTa,
TpeOylolye BHUMaHus. B pamkax 3Toi
paboThl TakKe Oy/IeT pacCMOTpEHA aB-
TOMAaTHU3anUA IIPOLECCOB KaK YaCTh CHU-
CTEMBbI MEHEKMEHTa KadyecTBa. ABTO-
MAaTH3aIUs [I03BOJISIET HE TOJIBKO YIIPO-
CTHUTH BBIIIOJTHEHHE DYTUHHBIX 3a1a4, HO
U TIOBBICUTH TOYHOCTH U CKOPOCTH 00pa-
60TKN MH(POPMAILINH, YTO KPUTUUECKH
BA>XHO B YCJIOBUAX MeﬂHHHHCKOﬁ opak-
THUKH.

Bre 3aBuCHMOCTH OT pa3Mepa 1 Mac-
mraba KIWHUKH, BHEJPEHNUE CTaHIap-
ToB ISO TpebyeT cepbe3HOTO MOX0/1A K
obyuenuto nepconana. COTpyHUKH
JIOJKHBI OCO3HABaTh, YTO UX pabora
HaNpAMYIO BJIUAET HAa KA4eCTBO IIPefo-

CTaBJISIEMBIX YCJIYT U 6€30IaCHOCTh Ta-
nueHToB. O0yueHue JTOKHO OBITH pe-
TYJIIPHBIM ¥ OXBaThIBATh BCE YPOBHU
IepcoHasia, HAUMHAsI OT PYKOBOJICTBA JI0
MeJICecTep U TEXHUUECKUX CIIEI[UaINC-
TOB. DTO CO3/1aCT KYJIbTYyPy KauecTBa,
MIPUBUTA KaJ[paM B CHOPMUPYET y CO-
TPY/THUKOB UyBCTBO OTBETCTBEHHOCTH.

BaskHBIM aCIEKTOM SIBJISIETCS TaK:Ke
HEeOOXO0/IUMOCTh TIOCTOSTHHOTO MOHUTO-
puHra u orneHku 3(pdeKTUBHOCTU BHe-
npenus craggaptos [SO. Kiiuaukam He-
00X0IMMO yCTaHABJIMBATh IIOKA3aTeJIH,
110 KOTOPbIM Oy/IeT OIleHUBAThCS ypO-
BeHb KauecTBa 1 3 PEKTUBHOCTH pabo-
ThI. TaKOU TTO/XO/T TO3BOJIUT HE TOJIHKO
BBISIBJISITH TIPOOJIEMBI, HO ¥ TPUHUMATh
MepBHI 10 UX YCTPAHEHHUIO JI0 TOTO, KaK
OHU CKaKyTCS Ha TaIUeHTax.

CtpaHbl, aKTUBHO BHEeIPAMOIHE
craggapthl ISO B CBOMX MEIHUITMHCKUX
VUpEKIEHUsX, BHAUUTETBHO OTlepeKa-
IOT T€X, KTO BTOTO He JiejiaeT. ATO TOBO-
pur o ToMm, yTto cranapts! ISO He mpo-
CTO MOJHOE BesSTHHE, a HeOoOXOIMMBIN
3JIEMEHT JJ1s1 00ecIeueHnsl BBICOKUX
CTaHAAPTOB OOCTy>KUBaHUA. Takum 00-
pasoM, IpOorpeccUBHbIE KITUHUKH, CTPe-
MSAIIHAECS K YIYUYIIeHUI0, OTKPBIBAIOT
HOBBIE TOPU30HTHI JIJISI CBOETO Pa3BH-
THS, TIEPEX0/Isi Ha 60Jiee BHICOKUH YPO-
BEHb yIIPaBJIEHUsI KAUECTBOM.

Buenpenmne craggapros ISO B xiu-
HHUKaX HeceT B cebe psij] BasKHEHIITNX
1eJIef, KOTOPbIE CIOCOOCTBYIOT YITydIle-
HUIO KauecTBa MPEI0CTaBIIsIEMbIX METU-
IIUHCKUX YCJIYT U TOBBIIIEHUIO YPOBHS
V0BJIETBOPEHHOCTH ManueHToB. Oc-
HOBHAf I1eJTb 3aKJII0YAETCs B CO3TaHUM
CUCTEMBI YIIPaBJIEHUS KAYECTBOM, KOTO-

past criocoOCTBYeT HEITPEPBIBHOMY YIIyU-
[IEHUIO BCEX IIPOIECCOB KJIMHUKHU. DTO
BKJIIOYAET BCE aCII€KThl, HAYNHAA OT pa-
6OTI)I C IMalfTMeHTaMH U 3aKaH4YHuBas JIO-
TUCTHUKOU U YIIPABJIEHHEM PeCypCaMU.
OJHUM U3 KPAEyTOJIbHBIX KAMHEH IIpH
BHE/IDEHUU CTaH/IapTOB ABJsAeTcs Ghop-
MUPOBaHUE HEITPEPHIBHOTO IIMKJIA 1A~
HUPOBAaHUA, BBIIIOJITHEHUA, IIPOBEPKU U
nevictBust (PDCA), uTo I103BOJISIET HE
TOJIBKO BBISIBJISATH MTPOOJIEMHBIE 006JIac-
TH, HO U OII€EPAaTHBHO pearupoBaTh Ha
HU3MEHEHUs BHYTPU OPraHU3alluu.

OCHOBHOM 11€JIbIO IPUMEHEHUS BTUX
CTaH/IaPTOB SIBJISIETCSI 00ECIIeueHHE BbI-
COKOT'O YPOBHA Ka4ueCTBa MEJUIITHCKUX
VCIIYT ¥ yIpaBJIeHe PUCKaMU, CB3aH-
HBIMU C IIPEOCTABIEHUEM TAKUX YCIIYT.
ATo oTpakaeTcs B boJiee YETKON CTPYK-
Type IPOIIECCOB, KOTOPasi IMO3BOJISIET
3HAYUTEJIbHO COKPAaTUTh OIIII/I6KI/I U I10-
BBICUTH OE€30IIaCHOCTb.

Takum 06pa3oM, BHEJPEHNE CTaH-
naproB ISO B KJIMHUKAaX — 3TO HE MPO-
cTo (pOpMaTbHOCTD, a8 CTPATETUUECKUN
11T, KOTOPBIA OTKPBIBAET HOBBIE TOPH-
30HTHI 1)1 Pa3BUTHUA U YIIYUYIIEHUA Ka-
4eCTBa MEAUIIMHCKUX YCIIYT. ATO JABHXKE-
HHE BIIEPeJ, KOTOpOe TpebyeT OT Beex
YUYaCTHUKOB IIPOIIECCa aKTUBHOTO y4ac-
THA, TOTOBHOCTH K U3MEHEHHUAM H
CTpeMJIEHUA K IIOCTOAHHOMY COBEPILIEH-
CTBOBaHMIO. B KOHEUHOM urTore, UMeH-
HO TaKue YCHUJIUA IMO3BOJIAT KJIMHHUKAM
HE TOJIBKO COOTBETCTBOBATH COBPEMEH-
HBIM TPeOOBaHUAM, HO U CTATh JINIepa-
MU B 00JIACTH MPEIOCTABIEHUS MEIH-
[IMHCKUX YCIIYT, 0OecrevYnBasi BHICOKHIE
CTaHJAapPThl Ka4eCTBa U YA OBJIETBOPEH-
HOCTbB ITAaITKEHTOB.
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Annotatsiya

Obstruktiv bo‘lmagan (sekretor) azoospermiya tashxisi
qo‘yilgan juftliklarda bepushtlikni davolashda mikro-TESE dan
foydalanish EKU dasturlarining yuqori samaradorligini ko‘rsatadi.

Tadgigotning magsadi: azospermiya bilan og‘rigan bemorlar
bilan ishlash samaradorligi, sekretor va ekskretor nisbatlarini
aniglash va umumiy spermatozoidlar topilish darajasi o‘rganildi.
Klinik homiladorlikning darajasi, tirik tug‘ilish darajasi,
shuningdek, erkak va ayol yoshining ularga ta’siri ko’rsatkichlari

aniqlandi.

Tadqiqot materiallari va usullari: mikro-TESEdan so‘ng moyak
spermatozoidlari bilan oositlarni uruglantirish yordamida erkak
omilli bepushtlik bilan og‘rigan 243 juft bemorlarni davolash

natijalari tahlil gilindi.

Natijalar: umumiy muvaffaqiyatli urug‘lantirish darajasi 51,0%,
klinik homiladorlik darajasi 48%, umumiy homiladorlik darajasi

26%.

Xulosa: sekretor azoospermiya tashxisi qo‘yilgan bemorlarda
mikro-TESE yordamida bepushtlikni davolash uchun yaxshi

istigbollar mavjud.

Kalit so‘zlar: yordamchi reproduktiv texnologiyalar, obstruktiv
bo‘lmagan azospermiya, sperma olish usullari, moyak
mikrodiseksiyasi, spermatozoidlar topilish darajasi, klinik

homiladorlik darajasi.



Testicular sperm: extraction frequency
and IVF program outcomes

Fedorakhina 0.Y.", Toirova S.T.", Rakhimjonov J.R.?
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Annotation

The use of micro-TESE in the treatment of infertility in
couples diagnosed with NOA shows high efficiency of IVF
programs.

Objective: the effectiveness of working with patients with
azoospermia, identifying the proportions of NOA and OA,
determining the overall SRR indicator was studied. The
cumulative clinical pregnancy rate (CPR), live birth rate (LBR),
as well as the influence of male and female age factors on them
were determined.

Research materials and methods: the results of treatment
of 243 married couples of patients with male factor infertility
with fertilization of oocytes with testicular sperm after micro-
TESE were analyzed.

Results: the overall successful SRR was 51.0%, clinical
pregnancy rate — 48%, cumulative LBR — 26%.

Conclusions: There are good prospects for treating infertility
in patients with NOA using micro-TESE.

Keywords: assisted reproductive technologies, non-
obstructive azoospermia, sperm retrieval methods, testicular
microdissection, sperm retrieval rate, clinical pregnancy rate.



TecTUKynApHbIe cnepmaTo30Mabl: YacToTa
W3BneyeHua u ucxogbl nporpamm KO

henopaxuna 0.10.', Tonposa G.T.!, PaxumxcoHos H.P.2
' Knunuka <Doctor D IVF>, TawkenT, YsbexkncTtan
2 Tocnutanb «<Doctor D>, TawkeHT, YsbexkucTan

AHHOTauuA
ITpumenenne Mukpo—TESE 1nipu sieueHnn Gecriofus y map c
nuarno3oM HOA moxa3bIBaeT BBHICOKYIO Pe3yJIbTATUBHOCTD IIPO-
rpamm JKO.
Llenb: uccnenosanacek apheKTUBHOCT pAGOTHI C TAITHEHTAMU C

asoocnepmueit, BoisaBiaenue aoieii HOA u OA, onpeziesienue 00-
miero nokasaresniga YMC. Onpenensanuch IoKa3aTean KyMyJIATUB-
HOU 4acToThl KJIMHUYeckoi 6epemenHoctu (UKB), yacToThl ku-
BopoxkaeHus (U2K), a Tak:ke BIIUsHUE HA HUX (GAKTOPaA MY>KCKOTO
U ’KEHCKOTO BO3PACTa.

Martep1anbl ¥ MeTOfbl UCCNEROBAHUA: [TPOAHATIM3UPOBAHBI
Pe3y/IbTaThI JIEUEHUS 243 CYIPY’KECKUX Iap MAI[UEHTOB C My¥KC-
KUM (HaKTOPOM OECILIONS C TPOBEIEHUEM OILIOIOTBOPEHUS OOIIH-

TOB TECTUKYJIAPHBIMU cliepMaTo3ouaMu mnocjae Mukpo—TESE.
PesynbTathbl: o6mas yernemnas YUC cocraBuia 51,0%, YKB —
48%, kymynarusHasa YK — 26%.
BbIBOAbI: CyIIeCTBYIOT XOPOIIIKE EPCIEKTHBbI JIeUeHUs OeCILIO-
nus narueHToB ¢ HOA ¢ ucnosb3oBanuem Mukpo—TESE.
KnioueBbie NoBa: scriomoraresibHbIE PENpPOAYKTHUBHBIE TEXHO-
JIOTWH, HEOOCTPYKTHUBHAS a300CIEPMHUsI, METObI U3BJIEUEHUS
CIIEPMBI, MUKPOAVCCEKITHS IUYEK, YaCTOTa U3BJIEUEHUS ClIepMa-
TO30HU/IOB, YACTOTA KITUHUYECKOH OEpEMEHHOCTH.

HpI/IMeHeHI/Ie BCIIOMOTaTEJbHBIX
PenpoayKTUBHBIX TexHosmorui (BPT)
ITO3BOJISIET PEIIUTH ITPOOIIEMY JIETOPOK-
JAEHUA MHOTHUX MY>KYHH, B 9AKYJIATE KO-
TOPBIX JINOO HET CIIEPMATO30U/IOB, THOO
MY>KCKHE raMeThl HaXOOATCA B He6OJII>-
IIIOM KOJIUUECTBE. DTO CHUKAET BEPOST-
HOCTb 6eSI[eTHOCTI/I WJIN YCBIHOBJIEHUA,
a Tak’Ke HCI0JIb30BaHHE IOHOPCKOU
CIIEpMBI, 1 HA ﬂaHHbeI MOMEHT ABJISAET-
CA eJUHCTBEHHBIM BI)I60pOM JJIA POXK-
JIeHUs] OMOJIOTUYECKHUX JIeTEH.

Josna azoocnepMuu cpeAy NPpUYUH
MY>KCKOTO O€CILIO/IUS IOCTUTAET 10-15%
[1-3]. Hapymienus, B pe3ysibTaTe KOTO-
PBIX B 95IKYJIATE OTCYTCTBYIOT CIIEPMATO-
30UAbI, MOTYT BBIABJIATHCA HaA Tpex
YPOBHAX: IIPETECTUKYJIAPHOM, TECTUKY-

JIIPHOM U IIOCTTECTUKYJIIPHOM. A300C-
IIepMusa B 3aBUCHUMOCTH OT IIPUYHUH, 110
KOTOPBIM B 3SIKYJISIT€ He OOHAPYKUBa-
IOTCS CIIEPMATO30U/IbI, Pa3/IeJIsIeTCss Ha
JIBe TPYIIIIBI: HEOOCTPYKTUBHAS a300C-
nepmus (HOA) u 06CTpyKTUBHAS a300C-
nepmus (OA).

HawuboJtee Tsixemot popmoit My»xc-
koro becrtonus siesiercss HOA, mopa-
JKaromas MpUOIM3UTENIBHO 1% Hacesie-
HUA U 5-15% BCeX MYXXUYHH, ITPOXOAS-
mpx obcIesoBaHue Ha OecIIofue, YTO
cocTaBJIsieT TouTU 60% cirydaeB a300C-
nepmuu [1-5].

HOA umeer passinunble HaKTOPHI
BO3HHKHOBEHUA, TAKHE KaK TeHEeTH4YeC-
K€ aHOMAJIHNH, BPOJK/IeHHbIE 3a00J1eBa-
HUI, TOHQJIOTOKCHYECKOE BO3/IEICTBUE,

OpPXHT U TpaBMa SINYEK; TEM He MeHee,
MHOTHE CJIyYau SIBJISIOTCS UUOMATH-
veckuMu [5,6]. Y nanpenTos ¢ HOA pas-
JINYHAsSI CTETIEHb HeJIOCTATOYHOCTH KJTe-
TOK JIelirra MOKeT COCYIIIECTBOBATH CO
CIIEpMATOTEHHOH HEJI0CTATOYHOCTHIO,
YTO IPUBOJUT K CHUKEHUIO UHTPATeC-
THKYJIIPHOU MPOJIYKITUN TECTOCTEPOHA
[7,8].

OtcyrcTBue ciepMmato30uoB mpu OA
HMeeT ITOCTTECTUKYJISIPHBIE TPUIHNHBI
BO3HHUKAET YaIlle BCEro OT MPOTOKOBOH
obcrpyxkiuu. IIpuanast OA MOryT OBITH
NIpUOOPETEHHBIMU WU BPOXK/I€HHBIMH.
ITpuobperenHas OA MOKeT ObITH BbI3-
BaHa Ba33KTOMHEH, HEYAAUHOU peBep-
cuel Ba39KTOMUU, TOCTUH(DEKIIMOHHbI-
MU 3200JIEBAaHUAMU, XUPYPTUIECKUMU



mporeaypaMu B 06JlacTH MOIIOHKH,
rmaxa, Ta3a WM KUBOTAa M TPaBMOWU.
Bpoxnennble npuyrHbl OA BKIIOYAIOT
KHCTO3HBIN (HUOPO3, BPOKIAEHHOE OT-
CYTCTBUE CEMSIBBIHOCSIIETO MTPOTOKA
(BOCII), KUCTBI ceMsIBBIOPACHIBAIOIIETO
IIPOTOKA WUJIA MPOCTATHI, U CHHAPOM
Aura [9].

Jlns moctaHOBKU U depeHITupo-
BaHHOTO JIMarHO3a MOTYT OBITh B3SATHI
00pasIbl TKAHU SIMYKA MalueHTa, Tak
kak auarno3 HOA criezmyeT cTraBUTh HA
OCHOBAaHUH THCTOIIATOJIOTUYECKHUX JJaH-
HBIX, @ HE TOJIbKO KJIMHUYECKHUX IOKa-
3aTesiel, HalpUMep TaKHX, KaK YPOBEHb
TOPMOHOB ¥ pazMep siuuek. [UCToIorH-
YeCKHUU TUII SUYEK TECHO CBSI3aH C IPO-
IIEHTOM IOCTIIPOIEAYPHOH YaCTOTHI 00-
Hapy»KEHUS CIIEPMaTO30U/I0B, UJIH Yac-
TOTOW W3BJIEYEHUS CIIEPMATO30UIOB
(UNC), 1 uMeeT XOPOIIIYIO ITPOTHOCTH-
YeCcKyIo IEHHOCTH [10].

IIpu 1MarHOCTUYECKOH OMOIICHH TH-
CTOJIOTMYECKUH aHAJIM3 MOKET IOKa-
3aTh MATH PA3JIUUYHBIX BAPUAHTOB: OT-
CYyTCTBUE CEMEHHBIX KaHAJIBIIEB (JlereHe-
panus, THaIuHU3aus CEMEHHBIX Ka-
HaJIbIIEB, TYOYJISTHBIM CKJIEPO3); OTCYT-
CTBUE TI0JIOBBIX KJIETOK B CEMEHHBIX Ka-
HaJTbIaX, WJIA CHHIPOM TOJIBKO KJIETOK
Ceprosiu (CTKC); octaHOBKa co3peBa-
Hus (OC), Win HEMOJIHBIA ClIepMaTore-
He3, IPU KOTOPOM ITPOUCXO/IUT IIpeKpa-
IIeHe CIIEPMaTOTeHe3a JI0 OIIpeiesIeH-
HOH cTasnu 6e3 0OHAPYKEHHUS 3PEIThIX
CIIEPMAaTO30H/IOB U TO/IPA3/IEJISIETCS Ha
paHHUH 6JIOK U MO3HUH OJIOK; TUIIOC-
nepmartoreres (I'C), mpu KOTOPOM Bce
CTaJ[U PA3BUTHUSI CIIEPMATO30U/IOB Ha-
OJIIOJAIOTCS, HO HAXOSATCS B MaJIOM KO-
JINYEeCTBE U, HAKOHEI], HOpMaJIbHBIH
criepmaroreses [10,11].

T'ucronornueckas quarnoctuka HOA
BeigBua CTKC y 60,6% manueHTOB,
OCTAHOBKY co3peBaHusd y 15,4% u I'C —
y 23,8%. IIpu CTKC nepsuyHas auc-
byHKIHUSA SUYEK YaCTO MPUBOJUT K
TOMY, UTO B oOpasnax CeMeHHBIX Ka-
HaJabIleB 0OHAPYXKUBAKTCA TOJBKO
keTku CepToJin, OTBETCTBEHHBIE 32 Me-
TabOJTUYECKYIO U CTPYKTYPHYIO TOJIIEP-
JKKY Pa3BUBAIOIIUXCS CIIEPMATO30U/IOB,
Y YKa3bIBAET Ha allJIa3Ui0 MOJIOBBIX KJle-
TOK. B ipyrux ke ciryyasx HaOJr0/1aeT-
Cs1 OCTAHOBKA CO3PEBAHUS CIIEPMATO30-
UJIOB, CKJIEPO3UPOBAHIE U aTPODHUS ce-
MeHHBIX KaHasb1eB. [Ipu CTKC 3Havu-
TesibHO Hike YUC, ueM y pyrux ruc-
TONATOJIOTUYECKUX THUIIOB [3,12,13]. ¥
MMAI[MEHTOB C IIOJITHOM THaJIMHOBOM Jiere-
HepaIlen TPyIHO HAUTH CIIEPMATO30H-
JIBl, B TO BPeMsI KaK YaCTUYHASA THAJIU-
HOBasl JlereHepamusi MOXKET OCTaBUTh
ouaru criepmartorenesa. C pyroi cro-

poubl, I'C OTHOCUTCS K YMEHBIIIEHUIO B
CEeMEHHBIX KaHAJIbI[aX KOJIMUECTBA CIIep-
MaTOT€HHBIX KJIETOK Ha BCEX CTa[USIX
Pa3BUTHUS, UTO O3HAYAET, YTO, XOTS
criepMa He CO/IEPKUT CIIepMaTO30U/IbI,
raMeThl PUCYTCTBYIOT B AUYKAX, U, CJIe-
nosatesibHO, YVIC OTHOCUTEIFHO BBICO-
Ka, IIPH BTOM HEKOTOPbIE UCCIIeT0BAHUS
€o001aT 0 90% ycrexa [14-17].

B 90-x rojiax mpoIuioro Beka ObLIn
pa3paboTaHbl METO/IBI XUPYPIHYECKOTO
U3BJIEYEHUS CIIEPMATO30U/IOB U3 BITH-
JUAUMHCA - 3TO YPECKOKHAS acIupa-
nus (PESA) u MUKpOXUpypTHYECKas
AIUAUAUMAIbHAS aCIUPAIUsl CIIEPMBbI
(MESA), wiu iiuKa — 3TO TECTUKYJISIP-
Has acriuparust (TESA), TpaguniioHHast
skcrpakius (TESE) U MUKpOIUCCEKITH-
OHHAasl HKCTPAKI[UA CIIEPMbI U3 STMUYKA
(Mukpo-TESE), ¢ mocsiey oM mpoBe-
JIeHHEeM HHTPAIMTOIJIa3MaTHUYECKOH
uHbeKnuu cuepmarosousa (MKCH),
YTO ITO3BOJIMJIO PEIIATh MHOTHE ITPOobJIe-
MBI ITAIUEHTOB ¢ a3oocnepmuei [18,19].

Ilokaszarenu ycunexa U3BJI€YEHUA
CIIEPMATO30H 0B JOCTUTAIOT 100% TP
OA u tonbko 50% mpu HOA [20]. s
U3BJIeYeHUs crepMbl y My>kunH ¢ HOA
ucnosb3ywTess metoabl TESA [1,21],
TESE [3,22,23] u mukpo-TESE [24,25].
WccenenoBanusd mokasaau, YTO MUKPO-
TESE moskeT obecriequth 60jiee BbICO-
kyto YVC, yuem TESE u TESA, ¢ 6osiee
HU3KOU YaCTOTOH MOCIIE0TIEPAIOHHBIX
KPaTKOCPOYHBIX U JIOJITOCPOUYHBIX OC-
JIO’)KHEHUH U MO60UYHBIX 3G HEKTOB
[23,24,26,27]. Tak:ke ObUIO MOKa3aHO,
uro TESE B 2 paza saddexTrBHEe TIpO-
nenypbl TESA, a mukpo-TESE B 1,5 paza
3 dexTHBHEE CITyYaHON MHOKECTBEH-
HOMU K1accuueckoii ouorncuu TESE [23].
ITostomy mukpo-TESE Ha ceromusm-
HUH JIEHb - CTAHIaPTHBIH METO] U3BJIEe-
ueHus1 ciepmaTto3onoB ipu HOA, Tak
KaK ecTh BOBMOKHOCTh BbIOOpA PaCIITH-
PEHHBIX KaHAJIBIIEB TPU MUHUMAJIbHOMN
IoTepe TKaHU AUYKa [25, 27-30]. UNC
npu Mukpo-TESE nocturaer 43-63%
[25, 31, 32].

IIocne npoBeeHN ONJIOAOTBOPEHU
OOIIUTOB U3BJIEUEHHBIMHU U3 TUUKA UJIH
AIUAUAMMUCA CIIEPMATO30MJaMHU Yac-
ToTa ;xkuBopokaeHus (U2K) Bo MHOTHX
neHTpax gocruraer 28% [29]. Xors
CpPaBHUTEIBHBIX UCCIIEIOBAHUH HE IPO-
BOJIUJIOCH, (paKTOP 3KEHCKOTO BO3pacTa
MOZKET IIPUBOJIUTH K PA3JIUYUSIM B Yac-
TOTE JKUBOPOK/IEHUSI W YAaCTOTE BBIKHU-
npinieii. Mcrmosib30BaHue CBEKEN cIiep-
MBI IPUBOAUT K O0Jiee BHICOKOM YacTo-
Te HacTyieHus 6epemennoctu (YHB),
HO He Biusier Ha YK [33].

llenb MccnepoBaHUA: rccIen0BaTh
3¢ PEKTUBHOCTH PabOTHI KJTMHUKH C T1a-

IIUEHTAaMH C a300CcIliepMuei. BoIsIBUTH
nosi manueaToB ¢ HOA u OA. Onpene-
JIUTh OOIIMH MTOKAa3aTesb YCIENTHOCTH
WU3BJIEYEHUS CIIEPMATO30HUI0B U THCTO-
JIOTUYECKUH THUI SIMYEK MAI[HEHTOB C
HOA. ITpoananusupoBaTh pe3yIbTaThbl
nporpamm JKO, B yaCTHOCTH, KyMyJIA-
tuBHYyI0 UKD 1 YK y nanimeHTOK nI0CIE
MIPOBEIEHUS OILJIOIOTBOPEHUS OOIHUTOB
metoznom MKCHU ¢ ncnosib30BaHUEM U3-
BJIEUEHHBIX CIIEPMATO30HU/I0B. Vceremo-
BaTh BIHsAHUE (PaKTOpa MYKCKOTO U
skeHCcKoro Bo3pacra Ha UKD u gwacroTy
SKUBOPOZK/IEHUS.

Matepuansl 1 METOADI

HCClNefoBaHuA

IIpoananu3upoBaHbl JAHHbIE 243
CYIIPY>KECKHX IMap MaIrueHTOB, IPOX0-
JIUBIINX JIEYEHUE OT OECIIONUS METO-
namu BPT B xn1uauke Doctor D IVF B
IIEPHO/T C CEHTAOPs 2022 To/a 10 SH-
Baph 2025 rofla BKIYUTETHHO, CYIIPY-
TH B KOTOPBIX UMEJIH IUaTHO3 a300CIIep-
vuu. V3 Hux marnueHToB ¢ OA - 79 (33%)
u ¢ HOA - 164 (67%).

Takum 06pa3om, B UCCIIEAYEMYIO KO-
roprty narueHToB ¢ HOA BrTIOU€eHbBI 164
rapbl marueHToB. CpelHUH BO3pACT Ia-
LIUEHTOK COCTABIUII 29,2 j1eT (18-40 s1eT).
CpenHUI BO3pACT MAIIUEHTOB COCTABIUT
35,5 Jier (21-50 JieT), ypoBeHb (HOJLIH-
KYJISIPHOTO CTUMYJIUPYIOIIEr0 TOPMOHA
cocrtapun 18,0 MME/ma, T — 10,5
HMOJIB/JI, a 00bEM AUYEK — 11,5 MJI.

Bce manuenTs! ObUIHA 00C/IEIOBAHBI B
COOTBETCTBUH C YCTAHOBJIEHHBIMU IIPO-
TOKOJIAMU JIJIsI MY>KCKOTO OECTLIIONUS 1
nuddepeHITnaTbHON IUATHOCTUKY a30-
ocriepmuu [6, 9, 34].

Kputepuu BKIIOUEHUS MAIMEHTOB:
KJIUHUYecKoe moaTepkaenne HOA,
OTCYTCTBHE MUKPOZETENH Y-XPOMOCO-
™Mbl B peruoHax AZFa u/wiu AZFb, Ha-
Juyre OMOXUMHUYECKOTO TUTIOTOHAH3-
Ma. [TaneHThI ¢ 00CTPYKTHUBHOM a300C-
IepMHUEN WJIH TIPEABITYITAMHE ITPOTIEY-
paMu ObLIA WCKJIIOYEHBI. [TaleHTHl,
paHee MPOXOJAUBIIHE TOPMOHATbHYIO
TEpPamnuio C UCIOJIb30BAHUEM JIPYTUX
MpernapaToB, KpOMe TOHAJJOTPOITHHOB,
TaK>Ke ObLTH UCKJTFOUEHBI. Bee BKITIOUEH-
HbI€ TIAITUEHTHI MPOILIA KOMILJIEKCHOE
JUarHOCTHUUYECKOe 00ciieZjoBaHMe Ha
HOA, BrutIouass KIMHUYECKOE, TOPMO-
HaJIbHOE, TeHeTHYeCcKoe (CKPUHUHT Ka-
pHOTHIIA M MUKPOJIETIENUHA Y-XPOMOCO-
MbI) U aHaJIU3 criepMbl. OmpeneneHe
TOPMOHAJIBHOTO CTaTyca U MOTPYIIIIHI
MMaIfUeHTOB: OMOXUMHUYECKUI THIIOTOHA-
JIA3M OIIpeesIsAIca Kak ypoBeHb T <12,1
HMOJIb/JI, TIOPOTOBbIN ypoBeHb PCT - 12
ME/n, COOTBETCTBYIOIIUN BEPXHEMY
Ipejiely HOPMaJIbHOTO IHara30Ha M-
MyHOAQHAJIN3a, OIIEHUBAIOIIUX BITUSHUIE



ropMoHaIbHOU Tepanuu Ha YVICy My»x-
urH ¢ HOA [34, 35].

TopMoHasIbHAST CTUMYISIUS ObLIa
MpeiyIo’KeHa BCeM MaIfieHTaM, KOTOpbIe
COOTBETCTBOBAJIN KPUTEPUAM BKJIIOYE-
HUA U UCKJIIOUEHUA. HaHI/IeHTI)I 6I)IJII/I
TIATETbHO TPOUH(GOPMHUPOBAHBI O CO-
IyTCTBYIOIIUX PACX0/iaX Ha IMperapaThl.

CTporo ucmosgb30Bajach MUKPO-
TESE [36-38] u ycrenHocTh u3BjIeue-
HUS CIIEPMAaTO30U0B OIpe/esiiach
KaK HaJU4He KU3HECIOCOOHBIX CIiep-
MAaTO30U/I0B B U3BJIEUEHHBIX 0Opa3Iax.
B ciydaax, kornga u3HavyaJabHO CIlepMa-
TO30U/IbI He ObLIN 0OHAPYKEHBI, BO Bpe-
Ms TOU 3Ke ONEePAaTUBHOU IPOIeAyPhI
IPpOBOAMUIIACHh MUKPOAUCCEKITHUA KOH-
TpajiaTepajbHOTO TMYKa [39].

OO6pasiipl ssuuek 06pabaThIBAIUCh B
n1abopaToOpUU HKCTPAKOPIIOPATILHOTO
OILJIOZIOTBOPEHUS] B COOTBETCTBUH C YC-
TaHOBJIEHHBIMU ITPOTOKOJIaMH [39, 40].

Marepuan npugaTka Wiv TKaHU AUY-
Ka IOMeITayicsi B Cpey JJIsT CIIEPMBI,
Harperym Jio Temmnepatyps! 37°C. s
MTOJIyYEHUS CIIEPMATO30U/I0B ITOCTIE XH-
PYPru4eCKoOro u3BJjI€eUEHUA U3 ANUYKA,
HCIIOJIb30BAJICSI MEXaHUYECKHUIU IIOIXO/,
BbIHOJIHHeMLIfI IIyTeéM H3MeJIbYEeHUA
BCeH IMMOJIYYEHHOW TKaHU. MaTepuas
HU3MeIb4aJjiCA B CTEPUJIBHBIX YCIIOBHUAX
B JIAMHAHAPHOM IIOTOKE C IIOMOIIBIO NH-
CYJIMHOBBIX IIIIPUIIEB C UTJIaMU Ka]II/I6-
pa 23-25. [lajiee IpoOBOAUJICH TIOUCK
CIIEPMATO30U/IOB 10/ MHBEPTUPOBAH-
HOM MHKPOCKOIIOM C YBEJIMYEHHEM
x400. [Ipy 06HAPY>KEHUU CIIEpMAaTO30-
WUIOB TOJIy4eHHas1 B3Bech OydepHOTO
PacTBOpa U MOJIHOCTHIO Pa3pyIIEHHBIX
CeMEHHBIX KaHAJIBIEB MEHTPUQYTUPO-
Basiach, TO €CTh IIPOBOUJIACH MIPOCTAS
MIPOMBIBKA B IEHTPUDYKHBIX TPOOUP-
Kax IIp# ?500 g 10 MUHYT JIJIA yaJleHUsA
W3 HETO KJIETOYHOTO JIETPUTA, MUKPOOP-
TaHNU3MOB, PUTPOITUTOB, KJIeTOK CepTo-
si. CyriepHaTaHT OCTOPOKHO YAAJISIICS.

OcafioK pecycrieH/IUPOBaJICS B CBEKeH
cpezne IS CIIepMBI M IPOMBIBAJICS
eHTpudyrupoBaHreM Ipu 300 g B Te-
YeHHe 5 MUHYT. 3aTeM OCaJ[0K pecyc-
MEHIUPOBAJICS U XPAHUJICS TIPU KOM-
HaATHOU TeMIlepaType /10 OILJIOZ0TBOPE-
HUS WIN KPUOKOHCEPBAIIUH JIJIST TIpe-
JIOTBpAIIeHHsI TIOBTOPHOH OTlepaIuu B
cjiygyae HeOOXOAUMOCTU MOBTOPHOM
nporpammbl DKO. Best paborta co criep-
MAaTO30H/IaMHU MPOBOAMIIACH TIPH KOM-
HATHOU TeMIepaType U He Bbiie 37° C.

I[IpuMeHeHHEe pacTBOpa IMEHTOKCHU-
mInHAa, KOTOPHIN ABJISETCS MHTHOU-
TopoM docdoausCcTEPAshl, MOTABIISIO-
muM pacrnaa tAMO®, ucmosb30Baics
IIPU HEOOXOUMOCTH JIJISI TIOBBIIIIEHUS
MTO/IBM?KHOCTH CIIEPMAaTO30UOB.

ITosryyeHHBIE TTOCTIE TPOBEJEHUA
KOHTPOJINPYEMOU CTUMYJIAIUY SIMUHU-
KOB TOHAJIOTPOITMHAMU OOITUTHI HaIH-
€HTOK OIJIOJIOTBOPSJHUCH METOJO0M
NKCU u nomenaaucy B MyJIbTUTA30BbIE
nakybaTopsl (CO2 6,0%, 02 5%, T
37,0°C). KysibTUBHpOBaHUE SMOPUOHOB
IIPOBOAMJIOCK 0 5-6 cyTok. Ha crajumn
6acTorucT 3MOPUOHBI 3aMOpPa’KUBa-
JIUCh METO/IOM BUTPU(HUKAIIUU U BIIOC-
JIEZICTBUU TIOCJIE PAa3MOPAKUBAHUS T1e-
PEHOCUJIUCH B TIOJIOCTh MAaTKH TaIUEH-
TOK B KPHUOIUKJIAX.

PeayanaTbl HCCnepoBaHuA

ITocne mpoBenenuss mukpo-TESE
CIIepMaTO30U/Ibl OBLIM HaWIEHBI U 3a-
MopoxkeHbl y 84 manmenToB ¢ HOA, To
€CTh HaIlli pe3yJIbTaThl TOKAa3aau 00-
myto yererrayto YMC 51,0% u okasai-
Cs1 CAMBIM BBICOKUM IIOKAa3aTesIeM y Ta-
IIUEHTOB C THCTOJIOTMYECKUM JIHATHO-
30M I'C - 75% 1 caMbIM HU3KHUM Y ITaIlA-
eaToB ¢ CTKC - 20%.

ITocsie KOHTPOSTMPYEMOM TOPMOHAITb-
HOU CTUMYJISIIIAU TTAITUEHTOK U ITOJTyYe-
HUSI OOIIMTOB IIPOBOJIMIIOCH PA3MOPAKHU-
BaHUeE U3BJIEUEHHBIX CIIEPMATO30U/I0B U
omsoaoTBopenune meromom MKCU.

KynpruBrupoBaHHe 35MOPUOHOB 3aBep-
IIaJI0Ch 3aMOPO3KOH METOZOM BHUTPH-
¢uKanuu U B JAJIbHEUTIIEM - TTO/ICA/TKON
B KPHOIIPOTpaMMe.

HccenmeqoBanue pe3yIbTaTUBHOCTH 56
MIPOrpaMM IOKa3aJI0 MOJIOKUTETbHBIA
Ppe3yIbTaT KITHHUYECKOH OepeEMEHHOCTH
Yy 27 MamueHTOK, YTO COCTaBMIIO 48%.
KymynAaTuBHOE KUBOPOXKJeHUe yaa-
JIOCH MOJIyYUTh Yy 7 MALIUEHTOK, 4TO CO-
craBwio 26%. KommyectBo sMOPUOHOB
Ha OJIMH IIepeHoC — 1,3.

I/ICCJIBZIOBaHI/Ie He BbIAABUJIO BJIMAHU A
¢akTopa My»KCKOTO U JKEHCKOTO BO3pa-
CTa HA YaCTOTy KJINHIUYECKOU OepeMeH-
HOCTH.

3anniouenne

Hammu pesynbTaThl NOAYEPKUBAIOT
CJIOJKHYIO CBA3b MEX/1Y KJINHUYECKUMHA
¢axropamu u ycriexom Mukpo-TESE y
my>xuuH ¢ HOA, 4yTO yKa3bIBaeT Ha IO-
TEeHIIHaJIbHbIE IIPpENMYyIIeCTBa BMeIla-
TEJILCTB IIepeJl XUPYPIUUECKUM U3BJIe-
YEeHHEM CIIEpMaTO30U0B, B YaCTHOCTHU
TOPMOHAJILHOH CTUMYJIAIIUU. PazpaboT-
Ka CTaHZIaPTU3UPOBAHHBIX IIPOTOKOJIOB
JIe4eHUs U OLleHKA PENPOAYKTUBHBIX
PEe3yJIbTATOB SIBJISIOTCS BasKHEHIITUMU
00J1aCTSAMU IS TATHHEHIIINX HCCIIeI0-
BaHU#. HO MPUXOAUTCS OTMETHTH, UYTO
HCCIIeIOBAaHUE UMEET HECKOIBKO OTpa-
HUYEHHH, B YaCTHOCTH, B HEM OTCYTCTBY-
IOT KOJIMYECTBEHHBIE JAHHBIE I10 U3BJIE-
YEHHUIO CIIEPMBbI, IIOCKOJ/IbKY HAIITU KJIU-
HHUYECKHEe IIPpoumeaAypsl CTaBAT 3aJavdy
BBIABJICHUA 3PEJIbIX U IIOTEHIIUAJIBHO
JKU3HECITOCOOHBIX CIIEPMATO30U/I0B, a
HE NX KOJIMYECTBEHHYIO OLICHKY

BoiBOpbI

HccnenoBanue pe3yibTaTUBHOCTU
MIPOTPaMM IT0KA3aJI0 XOPOIIIHE PE3YJIb-
TaThbl JICUEHUA 6€CHJIOZII/I${ MeToagaMu
BPT c ucnionpzoBanmem Mukpo-TESE u
MIPOEMOHCTPUPOBAJIO TEPCIEKTHUB-
HOCTH PabOTHI C JAHHOH KOTOPTOH Ia-
mueHToB ¢ HOA.
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IVF uchun shaxsiy embrion tanlash:H
yangi texnologiyalar va istigbollar

Yuldasheva $.Z.
Toshkent pediatriya tibbiyot instituti «<Akusherlik va ginekologiya= kafedrasi dotsenti, tibbiyot fanlari doktori

Annotatsiya

ART dasturlarining embriologik bosqichi eng muhimlardan biri hisoblanadi, chunki oositlar sifatini
baholash, ularni uruglantirish va ekstrakorporal usulda yetishtirish embrionlarning preimplantatsiya
bosqichiga gadar. Embrionlarni morfologik baholash embrion tanlashning asosiy usuli bo’lib golmoqda. Vaqt
o‘tishi bilan mikroskopiya — bu ko‘chirish uchun yuqori sifatli embrionni tanlashning zamonaviy usullaridan
biridir. Ko‘pgina retrospektiv va istigbolli tadqgiqotlarni tahlil gilishda ular embrionlarning sifatini an’anaviy
morfologik baholash bilan taqqoslaganda afzallik va farqlarning yo‘qligini ta’kidlaydilar. Time-lapse
mikroskopiya bo‘yicha deyarli barcha nashrlarda embrionning bo‘linishining aniq vaqtlarini belgilashga va
keyinchalik ushbu ma’lumotdan foydalanish uchun embrionni tanlashga yordam beradigan algoritmlarni
yaratish uchun foydalanilgan.

Kalit so’zlar: yordamchi reproduktiv texnologiyalar, bepushtlik, elektif blastotsist ko‘chirilishi, time-lapse
mikroskop

Personalized selection of embryos for IVF:
new technologies and prospects

Yuldasheva $.Z.
Doctor of Medical Sciences, Associate Professor, Department of Obstetrics and Gynecology,
Tashkent Pediatric Medical Institute

Annotation

The embryological stage of ART programs is one of the most important, since the assessment of the quality
of oocytes, their fertilization and in vitro cultivation to the stage of preimplantation embryos largely determines
its success. Morphological evaluation of embryos is the main method of embryo selection. Time-lapse
microscopy is one of the modern methods of selecting a high-quality embryo for transfer. In the analysis of
many retrospective and prospective studies, they emphasize the advantage and lack of differences compared
to traditional morphological assessment of the quality of embryos Almost all publications devoted to time-
lapse microscopy have focused on determining the timing of specific events of embryo division and then
using this information to create algorithms that help to select embryo for transfer.

Key words: assisted reproductive technologies, infertility, elective blastocyst transfer, time-lapse microscopy.
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[lepcoHanu3upoBaHHbli 0T60P 3IMBPUOHOB ANA
JHO: HOBbIE TEXHONOIUK U NEPCNeKTUBDI

HOnpawesa G.3.

Jl. M. H., foUeHT, TAWKBHTCKWI NeAMaTPUYECKUI MEULMHCKUA MHCTUTYT, Kadegpa <AKyWepcTBa U TMHEKoN0r k>

AHHOTauuA

IAMOPHOIOTHYECKUH STATI TPOTPAMM
BPT sBiisieTcss OQHUM M3 BasKHEHIINX,
IIOCKOJIbKY OIleHKA Ka4ecTBa OOI[UTOB,
UX OIJIOJIOTBOPEHUE W KYJIbTHUBUPO-
BaHUe in vitro 70 cTajiiy IpeuMILIaH-
TaI[MOHHBIX SMOPHUOHOB BO MHOTOM OTI-
penensior ee ycrnex. Ha cerogHsmHum
JIEHb OCHOBHBIM METOJ[OM CEeJIEKITUHU
SMODPUOHOB SIBJIsA€TCA MOP(OIOTHYEC-
Kasi orleHKa SMOpPHUOHOB. OJTHUM U3 CO-

BpPEMEHHBIX cII0cOO0B BhIOOpA Kaue-
CTBEHHOTO SMOPHOHA Ha IIEPEHOC SIBJISI-
ercsa Time-lapse mukpockonus. IIpu
aHaJIV3e MHOTUX PETPOCHEKTUBHBIX U
MIPOCIIEKTUBHBIX HCCIEA0BAHUMN MO~
YEepKUBAIOT MPEUMYIECTBO U OTCYT-
CTBUE PA3JIMYUU IO CPABHEHHIO C Tpa-
JUIUOHHOU MOP(OTOTHUECKOH OIEH-
KO KayecTBa SMOpHOHOB. MHOTHE 1Ty0-
JIMKAIUY, TOCBsIeHHbIe time - lapse
MUKPOCKOITUH, ObUTH COCPEAATOUEHbI HA

OIIpe/ieJIEHUY BPEMEHU OIPEIEIEHHBIX
COOBITUH JiesieHus1 SMOPUOHA U I
JIAJIbHEUIIIETO UCII0JIb30BAHUY STOH UH-
dopmanuu /111 cO3/1aHMIA MEXaHU3MOB,
IIOMOTAIOIIHUX BHIOPATh SMOPHOH JIJIs
mepeHoca.

KnioueBble CNOBa: BcriomorarebHbIe
PENPOAYKTUBHBIE TEXHOJIOTHH, GECILIO-
Jivie, BJIEKTUBHBIA ITepEeHOC 6J1acTOIHC-
ThI, time- lapse MuKpockomwsi.

ITporiecec MOp(OIOTUUECKOTO U3yUEHUSI SMOPUOHOB SIB-
JISIETCST OJTHUM TJIaBHBIX METOJUK OTOOpA, IO pe3yJibTa-
TaM KOTOPOH MOKHO ITPOU3BECTHU OILIEHKY I[€JI0OH TPYIIITbI
ITOKa3aTeJied, TAKUX KaK YUCIIO 0J1aCTOMEPOB, 1015 par-
MEHTAIlNH, BEIPAY)KEHHOCTh KOMITAKTU3AIlNH, Pa3Mephbl 1
dbopma, a TakKe UX COOTBETCTBHE CTAIUH PA3BUTHA, POP-
MHPOBAHHOCTb OJIACTOIUCTBI, PA3Mep €€ IIOJIOCTH, COCTO-
sIHVIE BHYTPEHHEH KJIETOYHOH Macchl ¢ Tpodobaacrom. B
COBPEMEHHOU PeNpOAYKTUBHOU MeauIinHe 3G PEKTUBHbBIE
METOZIbI CEJIEKITIH SMOPHOHOB 0COOEHHO IIEHHBI, IIOCKOJTb-
Ky OHU II03BOJISTIOT BEIOUPATh SMOPUOHBI ¢ HANOOIBIIIIM
IIOTEHITUAJIOM JIJIsl UMILIAHTAIUuHU. biiarogapsi HermpephIB-
HOMY BHJIEOHAOJTIOZIEHUIO CITEIIHATUCTHI MOTYT IIOJIYIUTh
101poOHYI0 HHGOPMAITHIO O PA3BUTUHU KaXK0T0 SMOPHO-
Ha. [Ipo0IKUTETLHOCTD KaXK/IOTO STAIa Pa3BUTHUS MO~
pUOHA SIBJISIETCS BOXKHBIM ITOKA3aTeIEM ero KavyecTBa U
MIEPCIIEKTUB, OIIPEEJISAs TaK HA3bIBAEMYIO KHHETHKY pa3-
BuTHs. BHezpeHue TexHosoruu time-lapse mpegocraBu-
J1I0 5MOPHOJIOTaM MOIIHBIN HHCTPYMEHT /11 0TOOpa Hau-
60J1ee IMepCIeKTUBHBIX SMOPHOHOB.

Lienbio vccieioBanus siBysieTCs pa3padoTaTh AJITOPUTM
ONTHUMU3AINH IIPOTPAMMBI SKCTPAKOPIIOPAJIBHOTO OILIO-
JloTBOpeHus ¢ AuddepeHIUPOBaHHBIM MTOJX0/I0M K HC-
IT0JTb30BAaHUIO time-lapse TeXHOJIOrUY MIn BUAEOHA0TI0-
JIEHUs 32 Pa3BUTUEM 5MOPHOHOB M UCKYCCTBEHHOTO MH-
TEeJIJIEKTA, TTO3BOJIAIONINX IPOU3BOIUTh aBTOMATUYECKOE
(bopmupoBanre MopdpogUHAMHIECKOTO ITPOMUIISI SMOPH-
OHA YeJIOBEKAa Ha OCHOBAHUH BUJIEOCHEMKH ITPOIIECCA
KyJIbTUBUPOBAHUs 9MOPHUOHA YeJIOBEKA /10 CTaAuu OJiac-
TOITUCTBI.

MaTepuanbl H MeTofbl UCCNIeA0BAHMUA. VccienoBaHIe
ObLI0 ocytrecTBIeHo Ha 6aze 3AO MeIUITUHCKON KOMITa-
uuu NJIK (Camapa, Poccus) B meproy ¢ 2016 T. 110 2019 T.
B paboTe 6pUTH UCITOIH30BAHBI HMOPHUOHBI YEJIOBEKA, HC-
cIe/IoBaHMe KOTOPBIX OBLIIO TIPOBEIEHO € COOJII0IEHUEM
ME3K/IyHAPOJHBIX STUKO-IIPABOBBIX HOPM OOpaIeHUs ¢
sMmbOpuoHamu vesnoBeka [cT. 18. Konsennuu CoBera EB-
POIIBI O 3aIIUTe MPaB YeJOBeKa M JJOCTOMHCTBA YesIOBe-
YeCKOTr'0 CyIIEeCTBa IPU UCITOIb30BaHUH JIOCTUKEHUH O1O-
JIOTHH U MEIUITUHEI, 1997]. Pa3pelieHue Ha HCIIOIH30BA-
HHe 5MOPHUOHOB B UCCIIE0OBAHUAX OBUIO IMOIyYIeHO oT Ko-
Murera 1o 6mnostuke mpu CaMapCcKOM rocy/IapCTBEHHOM
MeJIUI[UHCKOM YHHUBepcuTeTe (BBIIMCKA U3 MPOTOKOJIA
N2116 oT 3.10.2018 r.). ¥V nManueHTOB, BKJIIOUEHHBIX B HC-

ceoBaHue, ObLIO TOJIyYeHO MUChMEHHOE COTJIacue Ha
ydacTtue B UCCI€JOBAHUU. K KPUTEPUAM HCKJIIOYECHUA U3
HCCJIEIOBAHUSI OTHOCUJIUCH BCE COCTOSHUS, TIPH KOTOPHIX
HEOOXOAMMO OTMEHHTH IMIPOIEAYPY [TEPEHOCA HIMOPHOHA
13 B iukute. O6CIef0OBaHYE TAIIMEHTOB B Iporpamme BPT
BKJIIOUAJIO KOMILJIEKCHOE 00CJieIOBaHUE, BKIIIOUAOIIEE
U3yueHne aHaMHe3a, THHEKOJIOTUYECKUH 0CMOTp, J1abo-
PaTOpHbIC aHAJIN3bI U HHCTPYMEHTAJIbHbBIE UCCIE€JOBAHUA.
BPT npoBoamiack B COOTBETCTBUM C IPUHATHIMU CTAHIAP-
TaMH OKa3aHUSA MeOUIMHCKON momommu B 3A0 «Menmu-
nuHckasa kommanuss UJIK». Tamerbl 1 SMOPHOHBI ObLIH
UJIeHTUUITUPOBAHBI [10/] KOHTPOJIEM CTEPEOMUKPOCKOIIA
(Nicon, fImonus). Iyt uHKybanuu B yeaoBusx 5% O2 wuc-
nostb30BaHbl HHKybaTopbl COOK (ABcTpastust).
TpaHCBaFI/IHaJII)Haﬂ IIYHKIIUA ANYHUKOB OCYIIIECTBJIA-
J1ach Ha 36-37 Yachl ITOCJIE 3aIlyCKa TPUTTEPa OBYJISIIHAM.
Npentudurkanus oOIUT-KyMYyJTIOCHBIX KOMIIJIEKCOB B
(hoJTUKYISAPHOMU KUIKOCTH TPOBOIMIIACH HA CTEPEOMUK-
pockorie Nikon (AmomHust), ocse 4ero ux U3BJAEKaJIH CTe-
PWIBHON MHUKPONHUIIETKOH. OTMBIBAaHHNE KOMILJIEKCOB U
OUMCTKA UX OT KUAKOCTH U KPOBH OCYIIIECTBJISIIOCH C I10-
Mmortibio 6ydepHoro pacrsopa HEPES (mpousBozctBa G-
mops, Vitrolife, IlIserust). ITocsie moacuera OOIUTOB, UX
IepeMelraan B ClieNruaJIbHbIE YalllKX C HeHTpaJIbHOfI JIYH-
kot (Nunc), comepkaBIINX KyJIbTYPAIbHYIO TUTATETHHYIO
cpeny G-IVF+ (mpousBozcrsa Vitrolife, IIBerus) mst
IIpEIBAPUTEIBHON HHKYOAIIMH IIPOJIOJIKUTEIHHOCTHIO 2-
3 vaca (ycioBusi: CO2 - 6%, O2 - 5%, npu TeMmeparype
37?. Tlocste MHKYOAIUU OCYIIECTBIISIIIOCh MEXaHHUYECKOE
1 (pepMeHTHOE y/1aJIeHre KyMYJTIOCHBIX KJIETOK (JIeHyau-
poBaHue 00IUTOB). [Ipr 3TOM KOMILIEKCHI IOMEIIATNUCh
B PACTBOP I'MaJIyPOHH/IA3bI HA 30 CEK C MOC/IEAYIOIINM
OTMBIBAaHUEM OT SH3UMOB B Oy(PEpPHOM pacTBOPE MEXaHHU-
YECKUM METOOM. 5-6 THEBHBIE 6J1aCTOIMCTHI KCCIEI0Ba-
JIUCH TI0 CHCTEeMe, OCHOBaHHOU Ha kiaaccudukanuu (D.K.
Gardneretal., 1999) u MeToguuecKux peKoOMeHaIuit
PAPY «OrneHka 00IUTOB 1 3MOproHOB» (Poccust, 2021).
Bt mpoBezieH aHaau3 6osiee 100 IUKJIOB C TPUMEHEHH!-
eMm texHosioruu TimeLapse. Cucrema Bu1e0Ha0ITI0/IEHUS
3a pa3BUTHEM SMOPHUOHOB BKJIIOUAJIA UHKYOATOP C yCTa-
HOBJIEHHOH BHIeokaMepoi dMbprosusop (Poccust). Kysb-
THUBUPOBaHHE BMGPHOHOB IIPOBOAUJIOCH B CIIE€IHMA/IbHBIX
yamkax WOW (Vitrolife, Sweden) B yuuBepcambHOM cpe-
ne Continius Single Culture (IrvineScientific, USA) ¢ 1 10
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5-6 mHA KyJbTUBUPOBaHUA. ClIeNHAIbHBIX KPUTEPUEB
oTrbopa MaIueHTOB /IS KyJIbTUBHPOBAHHUS C UCIOJIb30-
BaHUEM JIaHHOU CUCTEMBI He MpUMeHsI0ch. CrucreMa
“MeeT npsAMoU on-line moctym. JIjist ONEHKU Pa3BUTHS
SMOPHOHOB € 1 10 5-6 CYTOK KyJIbTUBHPOBAHMUS in Vitro
YYIUTBIBAJIOCh BPEMsI IEPBBIX APOOJIEHUH, BpeMEHHOU
JIMAIa30H MeXK/1y EPBBIM F BTOPHIM APOOJIEHUEM, a TAK-
JKe XapakTep poosienus (MopdokuHeTHKa), BpeMst hop-
MUPOBAHUS OJIACTOLHCT. Bee BhIlIenepeuncIieHHbIE KPH-
TEPUU CIIY>KUJIM MPEIUKTOPAMHU 0TOOpa SMOPHUOHOB Ha
nepeHoc. KpurepusiMu 3JIEKTUBHOTO IEPEHOCA OJTHOTO
sMOproHa Ha 5-€ cyTku (5eSET) cayxuiu: Hanmmgue 60-
Jiee 2-X 9MOPHUOHOB OTJIMYHOTO KAUeCTBa, BO3PACT MMaIu-
€HTKH JI0 35 JIET, OTCYTCTBUE MPEABLIIYIIHX MONBITOK KO
B aHaMHe3e. KpUTepusMu ceJIeKTUBHOTO IepeHoca Ofl-
Horo smbOpuoHa (5SET) cay:xkuiu: Hamudue pyora Ha
MAaTKe MOCJie IPEABIIYIIUX XUPYPrUUeCKUX BMeIla-
TEJILCTB U JIp. KIIMHUYECKUe cuTyanuu. [losyueHue u
o6paboTka nHpopMaIu 06 SMOPHOHAX YeJIOBEKA TIPO-
BeZIEHBI B JIA00OPATOPUH BCIIOMOTATETbHBIX PEITPOAYKTHB-
HbIX TexHosioruit (BPT) Kinuanueckoro rocuutasiss MK
3A0 «Menununckas kommanus UJIK» (rpymma komra-
Hui «Matb u qutsa», Camapa, Poccus). I'pabuueckre
JIaHHBIE U HHPOPMAIIHS 0 pa3MeTKe BBHITPYKEHBI HA KJIa-
crep SberCloud. CBéprouHas ceTh HEUPOHOB, IIPEIHA3-
HaueHHas s nuddepeHnnanuu SMOPHOHOB HA OCHO-
Be MYJIbTHUKJIACCOBOTO JieJIeHUsI, ObLIa YCTAaHOBJIEHA HA
cynepkomibioTepe Kpucrobapu xiracrepa SberCloud.
JIJIs1 cTaHAapTU3AIMH OITUCAHUS PA3BUTHUS KYJIbTUBUPY-
€MBIX in vitro sSMOPHUOHOB YeI0BEKa, HAMHU BBEIEHO I10-
HaTrue «MopdoauHammyeckuii mpodrrs 5MOpHOHA Ye-
JioBeka». OH BKJIIOUAET B ce0s COBOKYITHOCTD BBISIBJIEH-
HBIX HAMH MOPGOKHMHETHYECKUX COCTOSTHHH, PacIiojio-
JKEeHHBIX Ha BDEMEHHOH IIIKaJIe B COOTBETCTBHH C MOMEH-
TOM WX perucTpanuu. Bce BpeMeHHbIE OTCEUKU (TOUKH)
JIAIOTCSA B XPOHOJIOTUUYECKOM TOPSTKE OTHOCUTETHHO
MOMEHTA OILJIOIOTBOPEHUSI.

PesynbTathl HCCNEROBAHUA. Ky ibTUBUPOBAHUE DM-
OPHUOHOB YeJIOBEKA in Vitro B MpakTHUKe 3MOPUOJIOTHYIEC-
KUX J1a00OpaTOPUI HA CETOHIITHUN JIEHD SBJISETCS IIPO-
paboTaHHOH U CTaHJAPTHOU MeTOIUuKOH. KauecTBo cpejt,
PACXOJHBIX MATEPUAIOB, TEXHHYECKHE BO3ZMOKHOCTHU
MHKY0ATOPOB MO3BOJISIOT MaKCUMaJIbHO MPUOIU3UTH
YCJIOBHSI POCTa M Pa3BUTHs SMOPHUOHOB in vitro k ecre-
CTBEHHBIM YCJIOBUAM. B JaHHOE BpeMs aKTyaJbHA IIPO-
6s1eMa ompeziesIeHUsI HaJIeXKHBIX IPEAUKTOPOB Pa3BUBa-
fo1erocss sSMOpPHUOHA, UMEIEero HauboJjiee BHICOKHUE
MAaHChI K UMILIaHTaruu. OcOOeHHO 3HAUUMBI 3TH (haK-
TOPBHI B 11eJIs1X 6e30macHoi 1 3 GEKTUBHOU peatn3aun
1e1ecoo00pa3HOCTH TTepeHoca OTHOTO 3MOpHOHA B IO-
JIOCTH MATKH JJIs1 yCTPAHEHUsI PA3BUTHUS MHOTOILIOTHON
6epeMeHHOCTH, POXK/IEHUS HEJIOHOIIEHHBIX U MaJIOBEC-
HBIX ieTed. [103TOMy pa3paboTka HEMHBA3UBHBIX TEXHO-
JIOTUY PAaHXKUPOBAHUS PA3BHBAIOIINUXCSI SMOPHUOHOB C
11eJIbI0 0TOOpA Ha ITEPEHOC B IIOJIOCTh MATKU B COBPEMEH-
HOH 5MOPHOJIOTHYECKON JTAO0PATOPHUH UPE3BHIYANTHO BO-
crpeboBaHa. B B3 ¢ 9TUM ObLT BBEJIEH CIIEI[AATbHbIN
TEPMUH - « MOP(POKHUHETUKA», KOTOPBIA OTPAKAET BU3Y-
aJibHOE (GUKCUPYEMOE COCTOSTHHE UeTI0BEYECKOTO SIMOPH-
oHa. [TocsesoBaTesbHbIE CTAAIUU MOP(POKUHETUYECKOTO
COCTOSTHUIE COCTABJISIOT MOPGMOAMHAMUKY.

HabGntoienre 3a pa3BUTHEM 3MOpPUOHA ITO3BOJISIET
(ukcupoBaTh pa3TUIHBIE CTAAUU MOP(POKUHETHUECKHUX
U3MeHEHUH, BBISABJIATH [IUTOIJIA3MATHYECKHE U BHEKJIE-

TOYHBIE CTPYKTYPhI, TAKKUE KaK MYyJIbTHHYKJIeaIusi, ppar-
MEHTAIHs, BAKYOJIM3AI[US U IPYTHE, a TAKKe OI[€HUBATh
WX BJIUSIHUE Ha PaHHEe pa3BUTHE SMOPUOHOB [ 1, 2]. Bak-
HO OTIpe/iesTUTh (PaKTOPBHI, IPECKA3hIBAIOIIE DA3BUTHE
KOMITETEHTHOTO 3MOpPHOHA, TO €CTh OIIPE/IEJISIOIIHIE €TO
UMILIAHTAITHOHHBIN MOTEeHIHA. DTH (DAKTOPBI — IIPO-
THOCTUYECKUE TTapaMeTPhl, KOMILJIEKCHAsI OIleHKa KOTO-
PBIX TIO3BOJISIET BHIIEJIUTh U 0TOOpaTh HauboJiee mepce-
MTEKTUBHBIE SMOPHUOHBI. IIPEIMKTOPHI B JAHHOM CJIydae
- 3TO MMPOTHOCTUYECKHUE TTapaMeTpPhI, OI[eHKa KOTOPHIX B
COBOKYITHOCTH CJIY?KUT METOJIOM BbIJIeJIeHHEe U 0TOOpa
5MOPHUOHOB. /[JIs1 HEHHBA3WBHOTO MOHUTOPHHTA JIOUMII-
JIAHTAI[MOHHOTO Pa3BUTUS SMOPUOHOB UeJIOBEKA UCITIOJThb-
30BAJICST MYJIbTUTA30BbIH HHKYOATOP C TOHIKEHHON KOH-
neHTpaluei kuciopoza (5%) ¢ cucreMoi BUie0Ha0JT0-
nenuss Imopruosuzop (Poccust). dTo ob6opynoBaHue O-
3BOJISIET, HE JI0OCTaBasl YAIIKy C pA3BHUBAIOIITUMHUCS dMO-
PUOHAMHU, OIIEHUTH TIEPBBIE KJIETOUHbIE U3MEHEHUS DM-
OpHOHa, YTOYHUTH BpEMEHHbIE HHTEPBAJIBI APOOIEHUS
5MOPHUOHOB, KOMIIAKTU3AI[UH U (pOpMHUPOBaHUS 61aCTO-
IUCT, a TaK:Ke 00HAPYKUBAET BHYTPUKJIETOUHbIE H3Me-
HeHUs.

B xo7ie anasin3a BuieodaiiyioB Mbl MOKEM KOHCTATHU-
poBaTh NPpU3HAKU HOpMaJIbHOTO - 2PN2PB niu anomasb-
Horo ortogoTBopenus (3PN) (puc. 1, 2).

PucyHoK 2. O9m6puon
YeJioBeKa 1-X CYTOK
Pa3BUTHUA HA CTagUU
3PN2PB, yBenuuenue
200X.

PucyHok 1. 9mM6puon
YeyioBeKa 1-X CYTOK
Pa3BUTHUA HA CTagUU
2PN2PB (3urora), yBe-
anyeHue 200X.

Bropoii mpusHak — 3T0 peBepcuBHOE /ipobenue. [Ipu
O0OHaAPYKEHUH €ro B Pa3BUTUU SMOPHOHA 5TO TOHMKAET
€ro IIaHChl Ha UMILIAHTAINIO IIPY HAJIMYKWH JIPYTUX, Y
KOTOPBIX MBI He 3a(DUKCUPOBAIN JAHHOH OCOOEHHOCTH
(puc. 3). Ha mpeficTaBlIeHHBIX CEPUSX CHUMKOB ITPEJI-
CTaBJIEHBI CEPUH KaJ[POB, HA KOTOPBIX BU/IHA JUHAMUKA
Pa3BUTHSA STOTO IIporiecce. B mepBom cirydae, sMOPHOH,
HAYaBIITUHU JIeJIEHUE C TPEXKIIETOUYHOH CTaIUH, TPOXO/IUAT
3Tal PEBEPCUBHOTO APOOJIEHNE B JBYXKJIETOUHYIO CTa-
JIIO.

PucyHoK 3. PesepcuBHOE ipoGieH e SMOGPUOHOB UeJIo-
BEKa 3-2, yBejinueHue 200X.



Bo BTOpOM ciIyyae HOpMaJIbHO TOZETUBIIUNACST IMO-
PUOH MEPEXOUT B YETHIPEXKIETOUHYIO CTAIUI0 U BO3-
BpalliaeTcs K ByXKJIETOUHOH (puc 4).

PucyHoK 4. PeBepcuBHOE ipoGIieHe SMOPHOHOB 2-4-
2, yBesimdeHue 200X.

TTosiB/ieHrEe MyJIBTHHYKJIEAINH (HECKOJIBKO SJIEP B pas-
BUBAIOIIUXCS 0JIACTOMEDPAX) TAKIKE SBJISETCS TPUIHHOH TSI
WICKJTIOYEHHsI SMOPHUOHOB Ha TIEPEHOC ¥ KPUOKOHCEPBAITHIO,
€CJTM UMEIOTCS IP SMOPHOHBI COTIOCTABUMOTO KaYeCTRa.

To ecTh IpU HAJIUYUHN SMOPHUOHOB COIIOCTABUMOU
OpraHu3allfH, Te U3 HUX, KOTOPhIE NUMEIOT PEBEPCUBHOE
JpobJieHue, MyJIbTUHYKJIEAITHIO, HTPAIOT POJIb «3aIlacHO-
TO UTPOKA» U TMOJJIE’KAT KPUOKOHCEPBAIUH U TIEPEHOCY
B IIOJIOCTh MaTKH, ECJIH J[P. 9MOPHOHOB HeT. dparmeHTa-
M - TOSIBJIEHUs 6e3bsiZIepHbIX (PArMEHTOB - IPU3HAK
HEMOCTOSTHHBIN ¥ OTHOCHTEIbHBINA. PasimuaioT Meako-
KJIETOUHYIO U KPUYITHOKJIETOUHYIO ¢parMeHTanuo. B
COOTBETCTBUH C IPe/jlaraeMod HaMu Kjaccuukanuein
I10 OT[eHKE KauecTBa Pa3BUBAOIINXCS SMOPUOHOB HAJTH-
yre pparMeHTanuu 10 10% He ABjsgeTcsa GaKkToOpoM, Io-
HUKAIOIAM KOMIIETEHI[UIO Pa3BUBAIOIIUXCSI 3MOPUO-
HOB. O/IHAKO, IPU HAJUYUK OOJiee BHICOKOTO YPOBHS
(parmenTany, MOXKET MPUBECTU K €T0 MOJHOU (par-
MEHTAIlMU WX OCTAHOBKE B PA3BUTHH.

JIoist yHuUKAIIUK OMTUCAHUSI PA3BUTHSA KYJIbTHBUPY-
€MBIX in vitro 5MOPHOHOB YeI0BEKa, COBMECTHO C pa3pa-
GOTYMKAMHU CHUCTEMBI IMOPHUOBU30D BBEJIEHO TOHATHE
«MopdoauHaMIIecKui MpodruIh SMOPUOHA UETIOBEKA» .
OH BKJIIOYAET B cebs1 KOMILTIEKC BhISIBJIEHHBIX HAMU MOP-
(hoKMHETUUECKUX COCTOSTHUU, PACIIOIOKEHHBIX Ha Bpe-
MEHHOH IITIKaJie B COOTBETCTBUH C MOMEHTOM UX PETUCT-
pamuu. Bce BpeMeHHBIE OTCEUKH (TOUKU) AAIOTCSA B XPO-
HOJIOTUYECKOM TIOPSIZIKE OTHOCUTEIBHO MOMEHTA OILIO-
norBopeHusi. Huske B TabiuIax mpuBeieHbl OCHOBHBIE
JIaHHBIE TTOKa3aTeled pa3BUTHUS ASMOPHOHOB M UX aHa-
JIU3 B CPABHUTEJIHHOM acCIIeKTe B TPYIIax ¢ IpUMeHEeHHU-
€M BUJIEOMOHUTOPHHTA U 6€e3 Hero.

Tabnuua 1
CpaBHUTENbLHAA XapaKTEPUCTHKA NOKa3aTenen
pasBUTHA 3MOGPUOHOB, NONYYEHHLIX B nporpamme JHO

JHO ¢ Buaeo JHO Be3 Ol no otHowetmio | KO O6uiee
n=32 Buaeo n=48 t IHO ¢ Bugeo n=80
% onnogorsoperma | 23 (719%) | 36 (75%) 085(0,31-2,34) | 59(738%)
%% apotinetua 30(938%) | 46(358%) | 065(009-488) | 76(95%)
0% fopacTanus
Jo6nacTouucTy 5 (15,6%) 10(208%) | 07(022-229) 15 (18,8%)
Y% samopanusanma | 11(344%) | 15(313%) | 115(045-298) | 26(32.5%)
XT4(+), % 11(344%) | 200417%) | 073(029-185) 31(38,8%)
Y3u, % 10 (31,3%) 17 (35,4%) 083 (032-2,19) 27 (33.8%)
i, % 11 (34,4%) 18 (37,5%) 087 (0,34-2,22) 29 (36.3%)

Tabnuua 2
CpaBHMTENbLHAA XapaKTEPUCTHKA NOKa3aTenen
pPasBUTHA 3MGPUOHOB, NONYYEHHbIX

B nporpamme UKCH
NKCHU ¢ NKCW 6es | UKCU Obuiee

Bugeo n=64 | Bupeo n=62 n=126
Gpefnuii Bo3pacT
NaLHeHToB 34677 349+72 348471
CpefiHee
KONHYECTBO
NoNbITOK 224067 | 24044 AN 214053
CpefiHee KoN-Bo
net Gecnnogua 666134 | 64+138AMN | 663+13671N
Gpefnas po3a
®IC na
CTUMYNALHIO 1503.2+264.7 | 16459+3619 | 1573443231
Gp. Kon-Bo
oouutos Mil 633+1,16 531+097* 583+1,18
cp.am6p.nepex 128+£0407" | 1370497 133+£047AAN
YposeHb
MHoronnoguA 0+0rAA 204377~ A 1 984410,38

MpumevaHue: *-p<0.05, **-p<0.01, ***-p<0.001 cra-
TUCTUYECKadA 3HAYUMOCTb IIO OTHOUIEHUIO K TpyIIIie
MKCHU cBugeo. *-p<0.05, **-p<0.01, **-p<0.001 cTa-
THUCTUYECKAA SHAYUMOCTS I10 OTHOIIIEHUIO K COOTBETCTBY-
oMM rmokasaresisim rpymi ¢ AKO.

Hcxona us uMmeromencs 6a3bl JaHHBIX ITAIlUEHTOB,
nporemux nmporpammy KO, mokasasi, YTo 4acToTa OIl-
JIOAOTBOPEHUA HE3HAYUTEJIBHO BapbHUpPOBaJia MEXAY
TpyIIlIaMU, COCTaBUB 71,9% B TPYIITIE C BUAEOHAOIIIO/IE-
HUEM U 75% B rpyIie 6e3 Hero, UTo He SIBJISIeTCS CTATUC-
THYECKHW 3HAYHUMBIM DAa3THYHEM. YacroTa IIpO6JIeHI/IH
Tak)Ke He MoKa3aja JOCTOBEPHBIX Pa3/IMUUM MEKIy
rpynmnamu (93,8% B rpyiie ¢ time-lapse mporus 95,8% B
rpyuiie 6e3 Hero). OJTHAKO TIPU OIIEHKE IOPACTAHUS DM-
OPHUOHOB JI0 CTaINH OJIACTOIUCTHI BhISIBJIEHA TEH/IEHITUS
K 60J1ee BBICOKOM Pe3yJIbTaTaM B IpyIiie 6e3 BuIeoHa0-
moaenus (20,8% mpoTus 15,6%), XOTS pa3HUIA HE 10C-
THIa GOJIBIION 3HAYUMOCTH. [IPOIEHT 3aMOpasKBAHUS
5MOPUOHOB OKa3aJIiCsl CXOKUM MeK/Ty rpymnmnamu (34,4%
B rpy1Ire ¢ time-lapse u 31,3% B rpymme 6e3 Hero). IIpu
AHaAJIN3€ KJINHUYECKUX UTOT'OB 4aCTOTAaA IIOJIOKUTEJIbHO-
ro pesysbrara XI'U B rpymie ¢ BUZeOHAOTIOEHUEM CO-
craBwiIa 34,4%, TorAa Kak B rpymme 6e3 Hero — 41,7%.
ITomo6Hasi TeHIEHIUs COXPAHAJIACh U B MOKA3aTessaX
YaCcTOThI KJIUHUYECKON OEpEMEHHOCTH, KOTOpasi coCTa-
BUJIA 34,4% B rpy1Iie ¢ time-lapse u 37,5% B rpyrie 6e3
Hero. YPOBeHb IIO/ITBEP:K/IEHHON OepPEMEHHOCTH I10 TIaH-
HBIM YJIBTPa3BYKOBOTO MCCJIEOBAHUSA HE IMPOIEMOHCT-
PUPOBaJI 3HAYUTEIBHBIX PA3IUYNN MEKAY TPYIIIaMHU
(31,3% u 35,4% cooTBercTBeHHO). B mporpamme MKCU
YYUTBIBAJIUCh U CDABHUBAJIUCH IIOKa3aTeJIU IIAaIlUE€HTOK,
MIPOXOUBIIUX JIEUEHHNE C HUCIIOJb30BAaHUEM BHUIEOHA0-
oneHus u 6e3 Hero. CpeHUI BO3pacCT MaI[UEHTOK B
obeunx rpymmax ObUT COTOCTaBUM (34,647 JIET U 34,9+7,2
JIET), YTO YKa3bIBA€T HAa OJTHOPOAHOCTH BEIOOPKH. Kosu-
vecTBO MONBITOK DKO B cpeHeM BaphbUPOBATIO MEXKIY
rpyIaMu, COCTAaBUB 2,2+0,6 B rpymie ¢ time-lapse u
240,44 B TpyIIiie 6e3 Hero. [Ipo/1o/KUTETbHOCTD GECTIIO-
sl B OOBIYHOM COCTaBHJIO 6,66+1,34 roga u 6,4+1,38



roga COOTBETCTBEHHO, UTO TAaKXKe€ HE ABJIAETCA Cylle-
CTBEHHBIM PA3JINYUEM. OHHaKO IPpUHIUIIXAJIbHBIE pa3-
JINYUS BBISABJIEHBI B cpefHeit no3e ®CT, ncmoab30BaH-
HOU /I CTUMYJISIIIAU, KOTOpas Oblla yKa3aHa BBIIIE B
rpyriie 6e3 BUAeOMOHUTOPHUHTA (1645,9+361,9 ME mpo-
THB 1503,24+264,7 ME, p<0,01). 9TO MOKET CBU/IETEIb-
CTBOBATh 0 HEOOXOAUMOCTH 60JIee UHTEHCUBHOU CTUMY-
JIAIAA TTAIUEeHTOK B TpyIie 6e3 UCIoab30BaHus time-
lapse, 4TO MOTEHIMATIBHO CBA3aHO C MEHBINEH d(pdek-
THBHOCTBIO SMOPHOJIOTHYECKOTO Tana. 3aMeTHbIE pa3-
JINYUA OTMEYEHBI B CPDEJHEM KOJIMYECTBE ITOJIYYE€HHBIX
3pesbix 0oruToB MII: B TpyIine ¢ BUZEOHAOTIOIEHUEM
HX YHCJIO COCTAaBUIIO 6,33+1,16, TOTAA KaK B rpyIie 6e3
BUIEOMOHUTOPHHTA — 5,31+0,97 (P<0,001), UTO YKa3bI-
BaeT Ha 6oJiee GJIArONpPUATHBIE YCIIOBUS KyJIbTHBUPOBA-
HUA IIPU UCIIOJIb30BAHUN ZIaHHOfI TEXHOJIOTUH.
YacroTa MHOTOILJIOAHBIX OEPEMEHHOCTEN B TPYIITIE C
BHJIeOHAOJTIOZIEHNEM COCTABIIIA 0%, TOT/A KaK B IPYIIITE
6e3 Hero jiocTuraia 20% (P<0,001), YTO MOATBEPKIAET
rurnoTesy o 60jee TOUHOM OTOOpPE SMOPUOHOB MIPU KC-
MMOJIb30BaHUU time-lapse U CHMKEHUN HEOOXOZUMOCTH
IepeHoca HECKOJIBKUX SMOPHOHOB. KosiruecTBO epeHe-
CEHHBIX SMOPHUOHOB B 00EHX IPyIIIax HE3HAUUTEIHHO
pa3Inyaioch, COCTaBUB 1,28+0,45 B TPYIIIIE C BUAEOHAO-
JIIOZIEHUEM U 1,37+0,49 B rpyIiie 6e3 Hero.
06cyMpenune. PesysibTaThl NCCIE0BAHNUSA JE€MOHCTPU-
PYIOT, UTO IPUMEHEHHE TEXHOIOTHH time-lapse MOHHTO-
PHHra HE OKa3bIBA€T 3HAYHUMOTIO BJIUAHUA HA YaCTOTY
OILUIOZIOTBOPEHUS U APOOIEHHU 9MOPHOHOB, HO CIIOCO0-
CTBYyeT 60Jiee TOUHOMY OTOOPY 9MOPHOHOB, UTO ITPOSIBIIS-
€TCA B CHUXKEHUU YPOBHSA MHOTOIIIOAHBIX 6€peMeHHOC-
Te. Kpome TOTO, BBISIBJIEHO CHUKEHHE HEOOXOIMMOU
10361 OCI' 11 yBesTMUeHNE KOJITYECTBA 3PEJTBIX OOIIUTOB B
TpyIIIIe ¢ BUAEOMOHUTOPUHIOM, UTO YKa3bIBA€T HA IIOTEH-
[HaTbHBIE TPEUMYIIIECTBA IAHHOTO MeTo/1a. JlabHene
HnccaeJ0BaHUA HeO6XOHI/IMLI JUIA OOEHKH 10JITOCPOYHO-
TO BJIUAHHS MCIIOJIb30BaHUsA time-lapse Ha JacToTy »Ku-
BOPO’K/IEHUH U HEOHATAJIbHbBIE UCXO/IbI Y MTAITHEHTOK, ITPO-
xopAnux gedenne meronom BPT. [IpumeHeHne TeXHOI0-

ruu time-lapse MOHUTOPHHTA HE OKa3bIBAET CTATUCTUYEC-
KW 3HAYUMOI'O BJIMAHUA HA KJIIOYEBbIE IIapaMeETPhbl paH-
Hero sMOpHOreHe3a — 4acTOTy OILUIOZ0TBOPEHUs, APOO-
JIEHUS ¥ IOPACTaHUsA SMOPHUOHOB /IO CTaJIMK OGJIaCTOIMC-
TbI. BMecTe ¢ TEM, 6])IJII/I BBISIBJIEHBI KJIMHUYECKHU 3HAUYN-
MBbI€ TIPEUMYINECTBA, BhIpaXKaloumecs B 6oee TOUHOM
3M6pHOCB)'[eKTI/IBHOM I10axo0/[4e, CHUKE€HHUH 4YaCTOThI MHO-
TOIJIOHBIX OEPEMEHHOCTEH, UTO CBU/IETETHCTBYET O T10-
TeHIuajIe ﬂaHHOfI TEXHOJIOTHUHU B OIITUMH3AIUU IIPOrpaMm
BPT. IlosyyeHHble JJaHHBIE COTJIACYIOTCSA C Pe3yJIbTaTa-
mu MetaaHanu3sa Pribenszky et al. (2017), B koropom 66U10
IMOKa3aHo, UTO UCII0JIb30BaHue time-lapse cucrem ¢ mop-
(bOKI/IHeTI/ILIeCKI/IM AHAJIU30M ITPUBOAUT K CTATUCTHYECKHU
3HAYUMOMY YBEJIMUYECHHUIO YaCTOTHI )KI/IBOpO)KﬂeHI/Iﬁ U CHU-
JKEHUIO PUCKA PAHHUX ITOTEPh 6EPEMEHHOCTH 10 CpaBHe-
HUIO C TPAJUIUOHHONU MOP()OIOTHYECKON OIEHKOH MO~
puonos (Pribenszky et al., 2017). Kpome Toro, ucciezno-
Banmne Kovacs et al. (2019) meMoHCTpHUpYET, YTO OTOOP
5MOPHOHOB Ha OCHOBAaHUU MOP(OKUHETHIECKUX Tapa-
METPOB, ITOJIyIEHHBIX ¢ TOMOIIBIO0 time-lapse Habr0/E-
HUA, IIOBBIIIAET IPOTHOCTUYECKYIO 3HAYUMOCTDH B KOHTEK-
CTe BEPOSITHOCTH UMILIAHTAIIUUA U CIIOCOOCTBYeT OoJiee
000CHOBAaHHOU peayTu3aIliu CTPATETHH CEJIEKTUBHOTO TTe-
peHoca OIHOro SMOPHOHA, CHUKAsI TEM CAMBIM PHCK MHO-
TOIJIOAHBIX OEpEMEHHOCTH.

BbiBogbl. Taxyum 06pa3oM, pe3yIbTaThl UCCIEN0BAHU
JIEMOHCTPHUPYIOT, YTO IIPUMEHEHHE TeXHOoruu time-
lapse MOHUTOPHHIA HE OKa3bIBAECT 3HAYUMOT'O BJILAHUA
Ha YacTOTY OILIOJIOTBOPEHUs U IPOOJIeHUs] SMOPHUOHOB,
HO CITOCOOCTBYeT 60JIe€ TOUHOMY OTOOPY SMOPHUOHOB, UTO
IIPOABJIAECTCA B CHUXKEHHUH YPOBHA MHOTOIIJIOJHBIX 6e-
peMeHHoOcTel. Kpome TOro, BBISIBJIEHO CHUYKEHHE HE0b-
xoauMoH 10361 ®CT' 1 yBeTUeHUE KOJIMYECTBA 3PEJIbIX
OOLIUTOB B I'PyIIlie C BUACOMOHUTOPHUHIOM, UYTO YKa3bI-
BaeT HAa IOTEHIIHAJIbHBIE IIPEUMYIIIECTBA JAHHOT'O METO-
n1a. JlayJibHeHIIe UCCIeIoBaHus HeOOXOAUMBI JIJISI OLI€H-
KH JIOJITOCPOYHOTO BJIUSHUS UCIIOJIb30BaHusI time-lapse
Ha 4acCToTy )KHBOpO)KIIeHHfI U HEOHaATaJIbHbIE UCXOAbI Y
MaIUeHTOK, MPOXOAAIINX JiedeHrue MmetosioMm BPT.
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Iron Metabolism Regulation
and Its Impact on Embryo Quality
in Assisted Reproductive Technologies

Zoitova N.M., Yuldasheva D.Yu., Maksudova M.M.

Annotation

This study evaluates the influence of ferritin concentrations
in serum and follicular fluid on the morphological quality of
embryos produced during in vitro fertilization (IVF). A total
of 65 women diagnosed with infertility, aged 25 to 39, were
enrolled and divided into two subgroups based on the timing
of iron supplementation. Group 2A received iron supplements
concurrently with ovarian stimulation, whereas Group 2B
completed iron intake two months before stimulation
initiation. Ferritin measurements were taken from both blood
and follicular fluid samples on the day of oocyte retrieval. The
findings demonstrate that moderately elevated ferritin levels
support the development of higher-quality embryos, while
excessive iron levels may compromise embryonic structure and
viability. The results suggest that a personalized iron
management strategy is essential for optimizing IVF outcomes.

Keywords: Ferritin, IVF, follicular fluid, embryo
morphology, iron homeostasis, oxidative balance, ovarian
stimulation, infertility treatment.

Introduction

In vitro fertilization (IVF) remains a pivotal approach in
managing infertility, especially in cases involving complex
reproductive disorders. However, success rates vary
considerably and depend on factors such as hormonal
balance, systemic health, and gamete quality. Recent interest
has emerged around micronutrient regulation, particularly
iron, given its involvement in cellular respiration, DNA
replication, and enzymatic activity.

Ferritin, a key intracellular protein that stores and releases
iron safely, reflects systemic and local iron status. Both iron
deficiency and overload can disturb oocyte maturation and
embryonic development, making ferritin a candidate
biomarker for predicting IVF outcomes.

Literature Background

Iron plays a dual role in reproductive physiology. Its
insufficiency leads to menstrual irregularities, anovulation,
and reduced oocyte competence. Conversely, iron excess can
induce oxidative stress, affecting mitochondrial performance
and triggering cellular apoptosis. Ferritin acts as a buffer to
maintain iron homeostasis and reduce cellular toxicity by
limiting the formation of reactive oxygen species (ROS).

Previous investigations have linked follicular fluid ferritin
levels with IVF efficacy, suggesting an optimal threshold
beyond which embryo quality deteriorates. This study builds
upon such data, aiming to compare outcomes across different
iron supplementation protocols.

Materials and Methods

The clinical trial was conducted at the “Siz ona bulasiz”
IVF clinic, including 65 women diagnosed with infertility and
undergoing standard ovarian stimulation cycles. Participants
were divided into two groups:

o Group 2A (n=29): Received iron supplementation during
stimulation.

o Group 2B (n=36): Completed a two-month iron regimen
prior to stimulation.

On the day of oocyte collection, samples of blood and
follicular fluid were analyzed using ELISA to quantify ferritin
levels. Embryos were assessed morphologically using
international grading criteria (excellent, good, poor).
Statistical analysis included Student’s t-test and Pearson’s
correlation coefficient (p<0.05).

Results
Table 1
Ferritin Levels in Serum and Follicular Fluid

Group Serum Ferritin Follicular Ferritin
(ng/L) (ng/L)

2A 85.5+6.7 171.3 £ 13.7

2B 70.8 £ 2.4 56.1 + 3.0

P <0.05 <0.001

Table 2
Correlation Between Ferritin and Embryo Quality

Metric Group 2A (r) | Group 2B (r)
Total embryos 0.10 -0.09
Excellent embryos 0.52 -0.04

Good embryos -0.23 0.32
Poor-quality embryos | -0.22 -0.21
Embryo compaction | 0.17 0.11

Group 2A exhibited higher ferritin levels, both systemically
and locally, and a positive correlation with top-grade embryos.
However, an excess of ferritin was associated with a reduction
in the proportion of “good” embryos. In contrast, Group 2B
had a more favorable balance, yielding a higher proportion
of “good” quality embryos with fewer oxidative stress
indicators.

Discussion

The research affirms that iron levels directly influence
follicular microenvironments and embryo viability.
Administering iron during stimulation enhances systemic iron
stores but may pose oxidative risks if not managed carefully.
The delayed-supplementation strategy appears to mitigate
this risk, preserving embryonic integrity while maintaining
sufficient iron reserves.

Hence, iron optimization is vital—not merely
supplementation. Personalized plans that account for initial
iron status, timing, and duration of intake could maximize
IVF efficacy while minimizing adverse metabolic outcomes.

Conclusion

Ferritin levels serve as reliable indicators of reproductive
readiness and embryo development quality. The study
underscores the necessity of controlled iron regulation in IVF
protocols and encourages individualized therapeutic
approaches to enhance success rates.



References

Bergh, C., & Wennerholm, U.-B. (2020). Long-term health
outcomes in children born through assisted reproductive
technologies. Upsala Journal of Medical Sciences, 125(2), 152—157.
Chen, C. M., Mu, S. C., Shih, C. K., et al. (2020). Iron status
monitoring in infants during their first year of life in Taiwan.
Nutrients, 12(1), 139.

Mayasina, E. N., Salimov, D. F., & Lisovskaya, T. V. (2020). Oocyte
quality as a determinant of embryo fragmentation in IVF programs.
Genes and Cells, (2).

Haga, P. (1980). Ferritin levels in premature infants: cord blood
and early anemia dynamics. Acta Paediatrica, 69, 637.

Iskhakov, I. R., & Iskhakova, R. S. (2015). Oxidative processes during
human embryo cultivation. Bioradicals and Antioxidants, (1).
Kovalenko, Y. A., Malko, A. V., & Ryazantsev, I. I. (2018). Age-
related influences on oocyte and embryo quality in ART programs.
Kuban Scientific Medical Journal, (1).

Nefedova, A. V., Pestova, T. I., & Rusakova, M. D. (2011). Ovulation
induction and embryo culture conditions in IVF: comparative
outcomes. Man. Sport. Medicine, (26), 243.

Shao, J., Richards, B., & Kaciroti, N. (2021). Neonatal iron status
and its role in later iron sufficiency: a prospective Chinese cohort
study. European Journal of Clinical Nutrition, 75(2), 364—372.
Zazulina, Y. A., Samykina, O. V., & Melnikov, V. A. (2015).
Multifactorial predictors of IVF effectiveness at the implantation
stage. Proceedings of the Samara Scientific Center, (2-2).



100

Temir moddasi almashinuvi va uning in vitro
urug‘lantirish jarayonida
embrion sifati bilan bog‘ligligi

Zoitova N.M., Yuldasheva D.Yu, Maksudova M.M.

Annotatsiya

Ushbu ilmiy ishda ayollarda temir moddasi almashinuvi
ko‘rsatkichlaridan biri bo‘lgan ferritin darajasining qon va
follikulyar suyuqlikdagi miqdori bilan EKO jarayonida hosil
bo‘lgan embrionlarning sifati o‘rtasidagi bog‘liglik o‘rganildi.
65 nafar bepushtlik tashxisi qo‘yilgan ayol ikki guruhga
bolindi: 2A guruhi — temir preparatlarini stimulyatsiya bilan
bir vaqtda olganlar; 2B guruhi — stimulyatsiyadan oldin ikki
oy davomida temir preparatlari gabul gilganlar. Qon va
follikulyar suyuqlik namunalaridagi ferritin darajasi ELISA
usuli yordamida baholandi. Natijalarga ko‘ra, ferritinning
me’yoriy darajadagi ko‘tarilishi embrion sifatiga ijobiy ta’sir
ko‘rsatgan, biroq ortigcha miqdori salbiy oqibatlarga olib
kelgan. Natijalar shuni ko‘rsatadiki, individual yondashuv
asosida temir balansini nazorat qilish EKO muvaffaqgiyatini
oshiradi.

Kalit so‘zlar: Ferritin, EKO, follikulyar suyuqlik, embrion
sifati, temir almashinuvi, oksidlovchi stress, ovariya
stimulyatsiyasi, bepushtlik.

Kirish

In vitro urug’lantirish (EKO) usuli reproduktiv
buzilishlarga chalingan ayollarni davolashda eng samarali
usullardan biri hisoblanadi. EKO natijasi ko‘plab omillarga,
jumladan, ayolning umumiy sog‘lig‘i, gormonal fon, oosit
sifati va mikroelementlar muvozanatiga bog‘liq. Temir
moddasining to‘g‘ri tagsimlanishi hujayra nafas olishi, DNK
sintezi, fermentlar faolligi kabi asosiy biologik jarayonlarda
ishtirok etadi.

Ferritin esa organizmda temirni xavfsiz saqlovchi ogsildir
va uning miqdori temir holati hagida muhim axborot beradi.
Temir tanqisligi ovulyatsiyani buzadi, oosit sifatini
kamaytiradi, temir ortiqligi esa oksidlovchi stressni
kuchaytirib, hujayralarga zarar yetkazadi. Shu sababli ferritin
darajasi EKO natijalarini bashorat giluvchi marker sifatida
ko‘rib chiqiladi.

Materiallar va usullar

Tadqiqot “Siz ona bo‘lasiz” EKO klinikasida olib borildi.
25 dan 39 yoshgacha bo‘lgan, bepushtlik tashxisi qo‘yilgan
65 nafar ayol ishtirok etdi. Ular ikki guruhga bo‘lindi:

e 2A guruhi (n=29): Temir preparatlarini stimulyatsiya
bilan bir vaqtda olganlar.

e 2B guruhi (n=36): Stimulyatsiyadan ikki oy oldin temir
olganlar.

Punktatsiya kuni qon va follikulyar suyuqlik
namunalaridan ferritin miqdori ELISA usuli orqali o‘lchandi.
Olingan embrionlar morfologik sifatiga ko‘ra “a’lo”, “yaxshi”
va “past sifatli” toifalarga ajratildi. Statistik tahlil uchun
Student t-testi va Pirson korrelyatsiya koeffitsienti (p<0.05)
qo‘llandi.

Natijalar
1-jadval
Qon va follikulyar suyuglikda ferritin darajasi
Guruh Qonda ferritin Follikulyar suyuglikda
(ng/L) ferritin (ug/L)
2A 85.5+ 6.7 171.3 £ 13.7
2B 70.8 £ 2.4 56.1 + 3.0
P <0.05 <0.001
2-jadval

Ferritin darajasi va embrion sifati
o‘rtasidagi korrelyatsiya

Ko‘rsatkich 2A guruhi (r) | 2B guruhi (r)
Jami embrionlar soni | 0.10 -0.09

A’lo sifatli embrionlar | 0.52 -0.04
Yaxshi sifatli

embrionlar -0.23 0.32

Past sifatli embrionlar| -0.22 -0.21
Kompaktlashgan

embrionlar 0.17 0.11

2A guruhida ferritin darajalari ancha yuqori bo‘lib, a’lo
sifatli embrionlar bilan ijobiy bogliqlik kuzatildi. Shu bilan
birga, ferritinning haddan tashqari ko‘pligi yaxshi sifatli
embrionlar ulushini kamaytirdi. 2B guruhida esa oksidlovchi
stress kamroq bo‘lgan, natijada yaxshi sifatli embrionlar
ulushi yuqoriroq bo‘ldi.

Muhokama

Tadqiqot natijalari shuni ko‘rsatadiki, temir almashinuvi
holati follikulyar muhit va embrion sifatiga bevosita ta’sir
ko‘rsatadi. Temirni stimulyatsiya davrida qabul qilish
umumiy ferritin darajasini oshiradi, ammo ortiqcha to‘planish
hujayralarga zarar yetkazishi mumkin. Aksincha, oldindan
qabul qgilingan temir preparatlari organizmda balansni saqlab,
embrionlarning morfologik yaxlitligini ta’minlaydi.

Bu esa EKO jarayonida faqat temir qabul gilish emas, balki
uni individual ravishda nazorat qilish zarurligini ko‘rsatadi.

Xulosa

Ferritin darajasi ayolning reproduktiv salohiyatini va
embrion sifati prognozini belgilovchi muhim biomarkerdir.
Tadqiqot EKOga tayyorgarlikda temir almashinuvini
boshqarish va har bir bemorga mos yondashuv zarurligini
tasdiqladi. Bu natijalar yordamida EKO muvaffaqiyatini
oshirish mumkin bo‘ladi.
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Ponb meTabonuama xenesa B opM1UpoOBaHUK
Ka4YecTBEHHbIX 3IMOpHOHOB

npu nposeaesu IHO

doutosa H.M., lOnpawesa [1.10., Makcynosa M.M.

AHHOTauunA

B manHoli paboTe uccaeayeTcss BIUSHHE KOHIIEHTPAIUH
deppuTHHa B KPOBU U (DOJTUKY/ISPHOH KUAKOCTH HA MOD-
dosioruueckoe KauecTBO SMOPHOHOB y KEHIIWH, ITPOXO7Is-
IUAX MPOLEAYPY SKCTPAKOPIIOPATHHOTO OILJIOOTBOPEHUS
(9KO). B ucciemoBanme BOIUIN 65 MAIEHTOK ¢ OeCIIonu-
eM, pas3zieJIEHHBIE Ha J[BE TPYIIIBI: B IEPBOM (2A) jKEHIIIHBI
MOJIy4YaJId TIperapaTsl jKejie3a OJHOBPEMEHHO CO CTUMYJIS-
Iuel OBYJIAIIAU, BO BTOpoH (2B) — 3a /iBa Mecsia /10 HeE.
AHan3 moKazaj, 4YTo IPU YMEPEHHO MTOBBIIIIEHHOM yPOBHE
deppuTHHa yBeTUUHBAIACH J0JIsI KAUeCTBEHHBIX SMOPUOHOB,
B TO BpeMs KaK M30BITOK jKejie3a aCCOIMUPOBATICSA C YXY/-
IIEHUEM UX CTPYKTYPBIL. DTO MOJIEPKUBAET HEOOXOJUMOCTh
IEPCOHAIM3UPOBAHHOTO TOAXO0/Ia K PETYJIAINU JKeie3a B
npoTtokosax DKO.

HnioueBble cnoBa: dbeppurun, KO, bosutukynsapuas
JKUIKOCTh, KAYeCTBO SMOPHOHOB, JK€J1e30, OKCHU/IATHBHBIN
cTpece, CTUMYJISIITAS OBYJIAIUH, OeCILIONUE.

BeepeHue

AKCTpakopIopaabHoe oriooTBopeHue (9KO) cumraercs
OJTHAM 13 KJTFOUEBBIX METOZIOB B JieueHUH Oecruioaus. OmHaKO
€r'0 yCIIeX 3aBUCUT OT MHOKECTBA ITEPEMEHHBIX — HAYHWHAsI OT
TOPMOHAJILHOTO (hOHA KEHIUHBI U 3aKAHUMBAsI KAYECTBOM
TTOJIOBBIX KJIETOK U COCTOSTHUEM MeTabOJTMUECKUX ITPOIIECCOB.
Cpenu MHOXKeCTBa (PaKTOPOB, BIIUAIOIINX Ha PE3YJIbTaT, OCO-
60e BHUMaHUE YeJISIETCS KeJle3y — BasKHeHIIIeMy MUKPO3Jie-
MEHTY, yuacTByiemy B cuaTese JITHK, paboTe MUTOXOH/IPHH,
KJIETOUHOM JIIXaHUH U aHTHOKCUIAHTHOM 3aIIUTe.

®epputuH — 6eJI0K, OTBETCTBEHHBIH 32 HAKOILJIEHHE Ke-
Jie3a B OpraHU3Me — MOJKET PacCMaTPUBATHCA KaK OTpake-
HHUEe CHCTEMHOTO U JIOKAJILHOTO (B SMUYHUKAX) MeTa0oIndec-
KOTO craTyca. Ero ypoBeHb KaK B KPOBH, TaK U B (POJTHKY-
JIIDHOU 3KUKOCTH MTO3BOJISET CYy/IUTh O MMOATOTOBJIEHHOCTH
OpraHu3Ma K OBYJISIIIUHU, OTLIOJOTBOPEHHIO U JTAJTbHEUTIIEMY
pasBuTHO 5MOproHa. HemocTaTok Kejie3a HapyllaeT OBYJIsi-
TOPHBIE TIPOIECCHI, TOTAA KaK U30bITOK MOKET ITPOBOIIHPO-
BaTh OKUCJIUTETBHBIN CTPECC, IOBPEIK/AsI OOIUTHI U CHUKAS
Ka4ecTBO MOJIyIaeMbIX SMOPHOHOB.

ll.enb HAaCTOAIIETO UCCIeAOBAHUA — OIEHUTHh BIUAHUE
Pa3HBIX CTPATETUH KOPPEKIIUH YPOBHSA JKeje3a Ha (peppuTu-
HOBBIE [TOKA3aTeJIN B KPOBU U (POJUTUKYIIAPHOM KUTKOCTH, &
Tak:ke Ha KauecTBO sMOproHOB mpu IKO. Pabora Hampas-
JieHa Ha 000CHOBaHHE HEOOXOJAUMOCTU WHIAUBHUIYATHHOTO
IMOJIX0/Ia K yIIPaBJIEHUI0 YPOBHEM JKejie3a B paMKax Ipo-
rpaMM BCIIOMOTATEIbHBIX PEMPOAYKTUBHBIX TEXHOJIOTHH.

0630p nuTepaTypbl

MHOTOYHCIEHHBIE UCCIIEIOBAHUS JEMOHCTPUPYIOT JIBOSI-
KOe BJIMSTHUE jKejle3a Ha PEeNpOAyKTHBHYIO GyHKIH0. [Ipu
ero feduIuTe HapyIIaeTCs OBY/IAIUS, CHHKAETCsS KAYeCTBO
SAUIEKIETOK U YMEHBIIIAETCS BEPOSATHOCTD YCIEITHOTO 3a4a-
THA. B TO ke BpeMsi U30BITOUHOE COZIEp;KaHNe JKeJie3a B opra-
HHU3ME MOKET ITPOBOIUPOBATH OKUCTUTETHHOE ITOBPEKIEHHE
KJIETOK, aKTUBHPOBATH IIPOIECCHI AIIONITO3a U HAPYIIIaTh MH-
TOTUYECKYI0 aKTUBHOCTH. DePPUTHUH UTPAET KITIOUEBYIO POJIh
B IMOJIZIEp;KaHU U bajiaHca skejesa, peoTBpalias oopasopa-
HHE TOKCUYHBIX (hOPM KUCTIOPO/A.

DosuuKyAApHAd JKUAKOCTh, KAK MUKpOCpesia, OKpy»Karo-
mas pa3BUBAIOIIMICA OOIUT, OTPAXKAET JIOKAJIbHBIA MeTa-
60JIU3M U SIBJISETCS WHJIMKATOPOM KadyecTBa SIUIEKJIETKU.
JlaHHBIE PsiZIa NCCIIE/IOBAHIH ITOKA3bIBAIOT, YTO YPOBEHb (ep-
PUTHHA B 3TOH KUAKOCTH KOPPEIUPYET C BEPOSITHOCTHIO IT0-
JIy4eHUsl JKU3HECIIOCOOHBIX IMOPHUOHOB. IIpH 3TOM KakK ero
HEJIOCTATOK, TAaK U U30BITOK MOTYT HETATUBHO BJIUATH HA UC-
xozip!1 mporpamm JKO.

Martepuanbl 1 METOAbI

B uccseoBaHuYM y9acTBOBaIU 65 KEHIIUH B BO3PACTe OT
25 710 39 JIeT, KOTOPBIM MpoBoAMIachk mporeaypa KO mo
CTaHAAPTHOMY IIPOTOKOJTY CTUMYJISIIIUY OBYJIAIMY. [TariueH-
TKU ObUTH pa3ziesIeHbl Ha JIBe TPYIIIIbL:

e Ipynna 2A (n=29): nosnyuanu mpenapaTsl *Kejie3a ofi-
HOBPEMEHHO C HAYAJIOM CTUMYJISIIHH;

e Ipynna 2B (n=36): saBepumiu Kypc kene3ocoepsxa-
IUX TIPENapaToB 3a 2 MeCsAIa 0 CTUMYJISIIIHH.

B neHb MyHKIIUU TPOBOJUIICSA 3200p BEHO3HON KPOBH H
hoTUKYIISTPHOM *KUAKOCTH, B KOTOPBIX MeToioM DA ompe-
JIeJISJIA KOHIIEHTPAIuio heppuTHHA. OMOPHUOHBI Ky1accudu-
[MPOBAJIVCH HA «OTJIMYHBIE», «XOPOIIE» M « HU3KOTO Kaue-
CTBa» 10 MEXKAYHAPOIHBIM MOP(OIOTHIECKUM KPUTEPUSIM.
JIJIs1 CTAaTHCTUYECKOTO aHAIU3A UCTIOIb30BAJINCH t-KPUTEPHI
CrpiozieHTa U K03 duiueHT koppeasanuu [Tupcona.

PesynbTatbl
Tabnuua 1
YpoBeHb (peppUTHHA B KPOBH
H QONNHKYNAPHOA MUAKOCTH
MeppuTHH B
fpynna | ®eppuTHH honnUKyNApHOI
B KPOBHM (MKr/n) | upHOCTH (MKr/n)
2A 85.5+ 6.7 171.3 £ 13.7
2B 70.8 £ 2.4 56.1 + 3.0
P <0.05 <0.001
Tabnuua 2

Hoppenauua mexpy depputuHomM
M Ka4ecTBOM 3MGPHOHOB

MokasaTtenn I'pynna 2A (r) | I'pynna 2B (r)
OO61ee yucIo
5MOpPUOHOB 0,10 -0,09
IMOPUOHBI
OTJINYHOTO KauecTBa 0,52 -0,04
IMOPUOHBI
XOPOIIIETO KauecTBa -0,23 0,32
IAMOPHUOHBI HU3KOTO
KauecTBa -0,22 -0,21
Komnakrusanus
5MOpPHUOHOB 0,17 0,11
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O6cypenue

ITosiyueHHbIE JJAaHHBIE TIOJTBEPIKAAIOT, YTO METAOOIH3M
’KeJie3a OKa3bIBAET BIIMSHUE KaK Ha GOPMHUPOBAHIE MUKPO-
cpenibl B QOJUIHKYIIaX, TaK U Ha MOPOJIOTHYeCKHe TapaMeT-
pbI 3MOproHOB. OTHOBPEMEHHBIN IPUEM 3Kejie3a CO CTHUMY-
JISIIFIEH MTOBBIIIAET CUCTEMHBIN U JIOKAJIbHBIN YPOBEHb (ep-
pUTHHA, YTO MOKET OBITH IIOJIE3HO HA HAYAJIBHBIX DTAIrax
paszBurus oornuta. OZHAKO Ype3MepHOe HAKOILJIEHHE KeJle-
3a CIOCOOHO BBI3BIBATH OKCUJIATUBHBIN CTPECC U CHUIKATH
MOPGOJIOTHYECKOe KAUeCTBO SMOPHUOHOB.

Crparerusi IpeJIBApUTEILHON KOPPEKINU Keyte30/1edu-
nuTa (3a 2 Mecsna 10 CTUMYJIAIUHN) IT0Ka3aia JIyqllie pe-
3yJIBTATHI TI0 JI0JIE€ «XOPOIIUX» SMOPHOHOB ITPU COXPAHEHUH
HOPMAaJIBHOTO YPOBHSI (DepPUTHHA, MUTHUMU3UPYS TI0O0YHbIE
3¢ dEeKTHI Teperpy3KU Keae30M.

Takum o6pazom, MoAOOP TAKTUKU IPHUEMA KeJIE30CO/IEP-
JKaIUX TpernapaTtoB TpebyeT WHAUBUYATBHOTO MOX0/1a,
OCHOBAHHOTO Ha HaYaJIbHOM CTaTYyCe 3KeJie3a y JKEeHITUHBI U
MIPE/III0IaraeMO CXeM€e CTUMYJISITUH.

3akniouenne

deppuUTHH MOKHO PACCMATPUBATh KaK OHOMapKep, OT-
paskamoIuii MeTaboJINYeCKy0 TOTOBHOCTh OpraHM3Ma K
9KO. KoHTpoJsIb U IepCOHATM3UPOBAHHAA KOPPEKIUA
YDOBHSI 2K€eJie3a IMO3BOJISIOT IIOBBICUTh KA4eCTBO AMOPHO-
HOB U YBEJIUYUTH 3(PPEKTUBHOCTD PENPOLYKTUBHBIX IIPO-
rpaMM. [IepCleKTUBHBIMU ABJISIOTCA JATbHEHIIINE HCCITe-
JIOBAHUS 110 YTOUHEHUIO I[€JIEBbIX 3HAUEHUH (hepPUTHHA
u pa3pa60TKe UHAUBUAYAJIbHBIX IIPOTOKOJIOB KOPPEKIIUHU
JKesesa.
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VK 618.5

ONTMMH3ALMA QUATHOCTHYECHMX NOIX0M0B U
KOppeKLMsA penpofyKTHBHbIX HapYLWEHH,
06ycNoBNEHHbIX a6L0MUHANLHBIM

pof0paspewieHHem

Hacumosa 3.C.
Camapkang, YK “UHHOBA 3KCNEPT”

B nocsiegHmME TOABI BO BCEM MUpE TaK 2Ke, Kak U B Pec-
mybrKe Y30eKucTaH, OTMeUaeTcs TeHIeHI[Us BO3pacTa-
HHUs abIOMUHAIBHOTO PoziopaspelieHus. PazpaboraH-
HbIe eme B 1985 r. pekomenzaruu BO3 mpeaympexaa-
10T, uto yacrota KC Boimre 10—-15?% He onpaBaana. Tem
He MeHee, 110 JIAHHBIM Pa3HbIX aBTOPOB YaCTOTa Kecape-
Ba CEYEHUs] B HEKOTOPBIX YUPEKIEHUAX KOJIEOIETCS OT
16,1 10 56,9 %.

HecMoTpst Ha TO, YTO MPUYHHBI POCTA YACTOTHI Keca-
peBa ceyeHUsI B HEKOTOPOU CTENeHU OObeKTHUBHBI, YBe-
JIMYEHWE €r0 UCIIOIb30BaHUSA, K COKAJIEHUIO, HE TIPUBE-
JIO K PEIIeHUI0 MHOTHX ITPO0JIEM, CBI3aHHBIX C OXPAHOU
3/I0pPOBbsl MaTepu U pebeHka. HampoTue, 3To IPUBEJIO K
ITOBBIIIIEHUIO KaK UHTPA — , TAK U IIOCJIE0NIePAITHOHHBIX
OCJIO’KHEHUH B BUZIE KDOBOTEUEHUH, TPABMATH3Ma, THOH-
HO-BOCHAJIUTEIbHBIX U TPOMOOTHYECKUX 3200 I€BAHUH.
YBenuueHne 4acTOThl KecapeBa cedeHusi 00yciaBInBa-
€T yBeJIMUEeHHUE UKCJIa aCCOIMMPOBAHHBIX C KECAPEBBIM
CEUEHUEM OCJIOKHEHUH, OTHUM U3 KOTODPBIX SIBJISETCS
HHUIIA pybIja Ha MaTKe.

AHaTU3Upys OT/aJIEeHHbIE BIUSHUS KecapeBa CeUeHUsT
Ha OPTaHU3M JKEHIUHBI, yUeHbIe PUXO/ISAT K BBIBOY O
TOM, UTO a6/JTOMUHAJIBHOE PO/IOpa3pellieHre yBeTHIHBa-
eT pucku pas3sutus auctnapeyanu (OIl1=1,49 [95?% JIU:
1,11-2,00]), cyodeprunpuoctu (OIll=1,6 [95?% JIU:
1,45—1,76]) u mocneonepanuonHoi rpeiku (OIll=2,6
[952% IU: 1,45—3,72]). C HaTuunueM «HUIIHA» UCCIIEI0-
BaTeJIU CBA3BIBAIOT TaKHeE JKaI00BI MAIIHEHTOK MTOCIIE Ke-
capeBa CeueHHs, Kak aHOMaJIbHbIE MAaTOUYHbIE KPOBOTE-
YeHHsl, IUCMEeHOpesi, XpOHUYECKass Ta3oBasi 60JIb, JTHUC-
mapeyHusi. Takum 00pa3oM rnepeHeceHHOe KecapeBo ce-
YeHHE OKa3bIBAET BJIUSHUE HE TOJIBKO HA TEUeHHUE IOC-
JIEYIOIITNX OepEMEHHOCTEH U POJIOB, HO ¥ HA PEPOIYK-
TUBHYIO0 (QYHKIIHIO MAIIMEHTOK, IIPUBOJS K CHUKEHUIO
(epTUIBHOCTH, HEBBIHAIIIMBAHUIO OepEMEHHOCTH, Hapy-
IIEHHUI0 MEHCTPYaJTbHOU (PYHKITHH.

Ilean ucciaexoBanusi: OpeneTuTh JUaTHOCTHYEC-
KYIO U JIeueOHYI0 IEHHOCTh THCTEPOCKOITUH Y *KEHIIUH C
HapyIIEeHUsIMH PENTPOAYKTUBHON (QYHKITUHY mocyie abmo-
MHUHaJILHOTO POZIOPA3PENIeHUS

ITox HAOTIOIEHEM HAaXOAUJIUCh 110 JKEHIIUH, ITepe-
HecImuxX abIoMUHAJIBHOE PoJiopaspelleHne, 06paTHB-
muxcs B uactHbid Megumuacekuil [leaTp INNOVA ropo-
na CamapkaHja ¢ jxamobamMu Ha BTOPUYHOE Oecrioine
B mepuoy, ¢ 2018 1o 2022 roa. CpelHUH BO3pACT JKEH-
IIIAH COCTaBWI 31,2+2,3 T0/ia, C KOJIeOAHUSIMH OT 23 JI0
38 Jer.

JITUTETbHOCTh OECIJIONUST COCTaBUJIA B CPEJHEM
3,6+1,9 JIeT.

KecapeBo ceueHue B 9KCTPEHHOM MOPSIIKe OBLIO TPO-
u3BeieHO B 81 HAOJII0/IEHUH, B IJIAHOBOM — B 29, UTO CO-

CTaBUJIO COOTBETCTBEHHO 73,6% 1 26,4%. OnmHa onepa-
IUsI KecapeBo ceueHue B aHaMHese Obuta v 57 (51,8%)
JKEHIIUH, 7iBe — Y 36 (32,7%), Tpu — y 17(15,5%).

ITokazaHUSAMU K a0IOMUHATIBHOMY POZIOPA3PEIIEHUT0
sasuuck: IIOHPIT — 31 (28,2%), IIIT — 20 (18,2%), Ta-
JKeas mpe-skyiamicus — 17(15,5%), Ta30-roJI0BHAs JTUC-
poropiusi — 10 (9%), B ocTaIbHBIX 32 (29%) ciyuasx
IMOKa3aHUuEeM K abIOMUHAIbHOMY POJIOPa3PeIeHH o 1Mo-
CIIY?KWJIa HECOCTOSITEIbHOCTh OIEPUPOBAHHON B IIPO-
[IUIOM MaTKH.

ITocsieoriepaliiOHHBINA TEPHO/] TPOTEKAJT C OCTIOKHE-
HUAMU y 83,6% KeHIINH, KOTOPbIE IIPOSABJIAINUCH B BUJIE
ITOCJIEPOIOBOTO BH/IOMETPHUTA C I/ TUTEILHBIM JIEUEHUEM,
reMaTOMEeTPhI, CyOUHBOIIOIUA MATKHU, 10 ITOBOY YEro
MIPOU3BOIUIOCH BBHICKAOJMBAHME TTOJIOCTH MATKU MJIK
BakyyMm-acriuparus. ¥ 29 (26,4%) Hab110/1aeMbIX B TIOC-
JIEOIIepaIliOHHOM TEPHOJIE UMEJIO MECTO PACXOXKIEHIE
IIIBOB HA KOKe TepeHel OPIONTHON CTEHKH.

B anamHese 22 »KeHIUH ObLIN CAMOIIPOU3BOJILHbIE U
HCKYCCTBEHHBIE IIPEPhIBAHUS GEPEMEHHOCTH JI0 A0IOMHU-
HaJIbHOTO POZIOPa3peIIeH s, YTO coCTaBuiIo 20%. [Ipu
obpamenuu 89 (80,9%) MarMEeHTOK TPEABABIIAIN Ka-
JI00BI HAa 60U B HMKHUX OT/IeJIaX JKUBOTA, YCUJIHUBAO-
myecss HaKaHyHe MeHCTpyanuu, y 16 (14,5%) Habo/a-
Jlach quctapeynus, 77 (70%) ormeuanu oOUIbHbIE MEH-
CTpyalii ¥ MEXMEHCTPYaIbHbIe MaXKyI[ie KPOBSHUC-
ThIE BBIZEIEHHs, a 26 (23,6%) - AIUTe/IbHbIE IIOCTMEH-
cTpyasibHbIe KpOBOMaszaHusA (/10 12 fiHel). Bee Hab0/1a-
eMble TTalMEeHTKH 00paTHIUCH C ’KajiobaMu Ha BTOPUY-
Hoe Gecrtonue. [Ipu 3ToM JieeKT MOCIe0nePAIHOHHO-
ro pybO1ia Ha MaTKe ObUT BU3yau3upoBaH npu Y3U pa-
Hee.

Bcem marueHTKaM MPOU3BEEHa THCTEPOCKOIHS C
[IeJIbI0 BU3yaJIM3aliuy pybIia U KOPPEKIUY BHYTpUMA-
TOYHBIN ITATOJIOTHU [P €€ HAJTUYIUU Ha 4-5 JIEHb MEHCT-
PYaJIBHOTO ITUKJIA TIOCJIE CAHAIIMH BJIATAIUINA U TPAHC-
BaruHasibHOrO Y3 Ha anmapare.B xozie rucrepockonuu
BHU3yaJIN3UPOBAHO: Ie(DEeKT epeiHeH CTEHKH B 30HE PyO-
[1a B HUYKHEM MaTOYHOM CErMEHTE B BHJE TOIEPEYHON
Humwm 6estecoBaToro msera B 18 (16,4%) HabOIIOAeHUAX.

Oco60 xouercst OTMETUTD, UTO B 58 (52,7%) Habtio/e-
HUAX IIPU THCTEPOCKOITUY MBI BBIABUIN MACCUBHBIE JIH-
raTypsl (MHOPOHOE TEJI0), CBUCAIOIIHUE B ITOJIOCTh MaT-
KU C MeCTa IpeAIoiaraeMoro pyoma Ha MaTKe pa3HOu
JUIMHBI OT 3 /10 6-7 CM, TlepeIlJIETeHHbIX B KIYyOOK.Y 34
JKeHINUH (30,9%) IpU TUCTEPOCKONNY OOHAPYKEHA IPY-
ras MaToJIOTHUS IOJIOCTH MAaTKU: CHHAPOM AlllepMaHa,
MMOJIUIIO3 U TUIEPIIA3USA DHAOMETPHS, PACXOXKIECHIE
MBIIIII B 00JIaCTH IIPE/IIIOIaraeMoro pyoria.

BbIIIOJTHEHBI CJIEAYIONIHIE MMPOIEAYPhI: pacceue-
HUE CHHEXUH C APEHUPOBAHUEM II0JIOCTH MaTKH Y 15 Ia-
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[HUEHTOK, Y/IaJI€HUE ITOJIUTIOB M TTaUTIeTh-OUOIICHSI C TIOC-
JIETYIOIIUM THCTOJIOTUYECKUM HUCCIIeZI0OBaHUEM ITperapa-
Tay 19 MaIMeHTOK, yiaJieHre IOBHOTO MaTepuasia (MHO-
ponHoe Tes10) y 58 sxeHIuH. Bo Bcex HabGII0eHUSIX HUTH
yZlaJieHbl ¥ Ha3HAYE€HO ITPOTUBOBOCIIATUTEIBHOE Jieue-
Hue. [TanueHTKaM ¢ CUHIPOMOM AlllepMaHa U THIepI-
JIACTUYECKHMU IIPpOIeCCaMu S3HAOMETPHUA I10CJIEe TUCTO-
JIOTUYECKOTO UCCIEIOBAaHUsI MaTepuasa, MoJIydeHHOTO
IIPY TIakIIeTb-ONOTICUY, HA3HAUEHO COOTBETCTBYIOIIEE
TOPMOHAJIBHOE JIEUEHUE. 52 mannueHTKam, Y KOTOPBIX HE
0OHapyKEHO «HUIIIN », ObLJIa Ha3HaueHa MperpaBu/ap-
HadA IIOATOTOBKA. Ouemcy PEe3yJIbTAaTOB JIECYEHUSA IIPOBO-
JIWJIM B COOTBETCTBUH C PeaTu3anel pernpoyKTHBHON
dbyuxnyu. ¥ 41 (44,6%) 13 92 HabJt0/1aeMbIX B TEUEHHE
GJIMDKAKIIINX TPeX MeCsAIeB HACTYIIMIIA CIIOHTaHHas Oe-
PEeMeHHOCTb. 14 (34,1%) KEHIIUH MMOJIyYaTi COXPAHSIO-

1y10 6epeMeHHOCTh TEPAITHIO B pa3Hble CPOKHU. J[o cpo-
Ka PoJI0B 6epeMEHHOCTh JIOHOCHJIN BCE KEHIIUHBI, UM
OBLIIO TPOUMBBEEHO IJITAHOBOE KECAPEBO CEUEHHE.

BosIBOABI

1. KecapeBo CeuyeHue JO0JI2KHO BBIIIOJITHATHCA BBICOKO-
KBUTU(DHUIIMPOBAHHBIM aKyIIIEP-TUHEKOJIOTOM € COOJII0-
JIeHUEeM BCeX CTaHJapTOB IIPOLIEAYPHI.

2. ’KenmynaM, He BBIIIOJIHUBIINM PEeIPOAYKTUBHYIO
dyuknuio nocsie KC, 1 npu pa3BuBlIEMCS BTOPUYHOM
OecIUTIOAUN B IJIaH 00CJIe0oBaHuA 00s13aTEIbHO BKJIIO-
YaTh JIeueOHO-TMaTHOCTUYECKYIO THCTEPOCKOITHIO.

3. Jlu1st 6oJstee ieTaIbHOM XapaKTEPUCTUKU COCTOSTHUS
MHUOMETPHS ¥ IIPOTHO3a UCXO0B CIIEAYIONENH OepeMeH-
HOCTH CJIe/TyeT TOMIOJTHUTETHHO UCITOIh30BATh COBPEMEH-
HBbI€ METOAbI HCCIIEAOBAHU, TAKHE, KAK TpaHCBaI‘I/IHaJII)-
Hoe Y3U skcnepTHOTO Kacea, rugpoconorpadus, MPT
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In recent years, the global trend, including in
Uzbekistan, has shown an increase in abdominal
deliveries. WHO guidelines developed in 1985 warn that
a C-section rate exceeding 10—-15% is unjustified.
However, according to various sources, the rate of
cesarean section in some institutions ranges from 16.1%
t0 56.9%.

Despite objective reasons for the increase in C-section
rates, its growing usage has unfortunately not solved
many maternal and child health issues. On the contrary,
it has led to increased intra- and postoperative
complications, such as hemorrhages, trauma, infections,
and thrombotic conditions. A higher C-section rate also
increases associated complications, one of which is the
niche in the uterine scar. Studies have linked C-sections
to complaints like abnormal uterine bleeding,
dysmenorrhea, chronic pelvic pain, and dyspareunia.
Therefore, cesarean delivery affects not only subsequent
pregnancies and childbirth but also the reproductive
function, leading to reduced fertility, pregnancy loss, and
menstrual disorders.

Objective

To determine the diagnostic and therapeutic value of
hysteroscopy in women with reproductive dysfunction
after abdominal delivery.

Methods and Results

A total of 110 women who underwent C-sections and
later sought treatment at the private medical center
INNOVA in Samarkand between 2018 and 2022 due to
secondary infertility were studied. Their average age was
31.2+2.3 years (range: 23—38 years), and the average
duration of infertility was 3.6+1.9 years.

Emergency C-sections were performed in 81 cases
(73.6%), while 29 cases (26.4%) were planned procedures.
One prior C-section was recorded in 57 patients (51.8%),
two in 36 patients (32.7%), and three in 17 patients
(15.5%). The indications for abdominal delivery included
placental abruption (28.2%), placenta previa (18.2%),
severe preeclampsia (15.5%), cephalopelvic disproportion
(9%), and previous uterine surgery (29%).

Postoperative complications occurred in 83.6% of
cases, including postpartum endometritis, hematometra,
and uterine subinvolution. In 26.4% of cases, wound
dehiscence of the abdominal wall was observed.
Hysteroscopy was performed on all patients to visualize
the uterine scar and correct intrauterine pathology if
present. In 16.4% of cases, a transverse whitish niche was
found in the lower uterine segment. In 52.7% of cases,
surgical sutures were identified as foreign bodies within
the uterine cavity, measuring between 3 and 7 cm. Other
findings included Asherman’s syndrome, endometrial
polyps, and muscle dehiscence at the scar site.

Procedures Performed

In 15 patients, dissection and coagulation of synechiae
with drainage of the uterine cavity were performed.
Endometrial polyps were removed in 19 patients, followed
by a biopsy for histological examination. In 58 women,
foreign surgical sutures were identified and removed. In
all cases, after removing the sutures, anti-inflammatory
treatment was prescribed. Patients diagnosed with
Asherman’s syndrome and endometrial hyperplasia
received appropriate hormonal treatment following
biopsy results. Preconception preparation was provided
for 52 patients in whom no niche was found.Following
these treatments, spontaneous pregnancy occurred in 41
(44.6%) out of 92 observed patients within the next three
months. Pregnancy maintenance therapy was
administered to 14 (34.1%) women at different stages. All
pregnancies were carried to term, and planned C-sections
were performed.

Conclusion

1. Cesarean sections should be performed by highly
qualified obstetricians-gynecologists following all
procedural standards.

2. Women experiencing secondary infertility after C-
section should undergo diagnostic and therapeutic
hysteroscopy.

3. Advanced imaging techniques, such as expert
transvaginal ultrasound, hydrosonography, and MRI,
should be used to assess myometrial condition and
pregnancy prognosis.
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Diagnostik yondashuvlarni optimallashtirish va
abdominal tugrug natijasida yuzaga kelgan
reproduktiv buzilishlarni bartaraf etish

Nasimova Z.S.
Samargand

Diagnostik yondashuvlarni optimallashtirish va abdominal tugruq natijasida
yuzaga kelgan reproduktiv buzilishlarni bartaraf etish

Qisga Sarlavha: Abdominal tugruq va diagnostika

Kalit So’zlar: Kesarcha kesish, reproduktiv buzilishlar, gisteroskopiya, bepushtlik,

operatsiyadan keyingi asoratlar

So‘nggi yillarda global miqyosda, shu jumladan
O‘zbekiston Respublikasida ham va abdominal
tug‘ruqlarning ortib borishi kuzatilmoqda. Jahon
sog‘liqni saqlash tashkiloti (JSST) tomonidan 1985-yilda
ishlab chiqilgan tavsiyalarga ko‘ra, kesarcha kesish
amaliyotining 10—15% dan ortiq bo‘lishi asossizdir.
Ammo turli mualliflarning ma’lumotlariga ko‘ra, ba’zi
muassasalarda bu ko‘rsatkich 16.1% dan 56.9% gacha
o‘zgarib turadi.Kesarcha kesish amaliyotining ortib
borishiga sabab bo‘lgan omillar ma’lum darajada ob’ektiv
bolishiga qaramay, uning keng qo‘llanilishi ona va bola
salomatligi bilan bog‘liq ko‘plab muammolarni hal
qilmadi. Aksincha, bu operatsiyadan keyingi asoratlar —
qgon ketishi, shikastlanish, yiringli-yallig‘lanish
kasalliklari va tromboz holatlari sonining oshishiga sabab
bo‘ldi. Shuningdek, abdominal tug‘ruqglarning ko‘payishi
ushbu amaliyot bilan bog‘liq asoratlarni, jumladan,
bachadon chandiq sohasidagi “nisha” paydo bo‘lishini
oshiradi.

Tadqiqot magsadi

Abdominal tugruqdan keyin reproduktiv buzilishlarga
duch kelgan ayollarda gisteroskopiyaning tashxis va
davolash giymatini aniqlash.

Tadgiqot dizayni

110 nafar ayol o‘rganildi, ular 2018-2022-yillarda
Samarqand shahridagi INNOVA xususiy tibbiyot
markaziga ikkilamchi bepushtlik shikoyati bilan murojaat
qilgan. Ularning o‘rtacha yoshi 31,2+2,3 yil bo‘lib,
bepushtlik muddati o‘rtacha 3,6+1,9 yilni tashkil etdi.

Usul va natijalar

2018-2022 yillar davomida Samarqand shahridagi
INNOVA xususiy tibbiyot markaziga ikkilamchi
bepushtlik shikoyati bilan murojaat qilgan 110 nafar
kesarcha kesish amaliyotidan o‘tgan ayollar o‘rganildi.
Ularning o‘rtacha yoshi 31,2+2,3 yil (23 dan 38
yoshgacha), bepushtlik muddati esa o‘rtacha 3,6+1,9 yilni
tashkil etdi.Kesarcha kesish operatsiyalarining 73,6% (81
ta) shoshilinch tartibda, 26,4% (29 ta) esa rejali ravishda
o‘tkazilgan. Bir marta kesarcha kesish operatsiyasidan
o‘tgan ayollar soni 57 (51,8%), ikki marta — 36 (32,7%),
uch marta — 17 (15,5%) ni tashkil etdi. Abdominal tug‘ruq
uchun sabablar quyidagilar edi: platsentaning erta
ajralishi (28,2%), platsenta oldinda joylashuvi (18,2%),
og‘ir preeklampsiya (15,5%), bosh-chanoq nomuta-
nosibligi (9%) va oldingi operatsiyadan keying chandiqlar

sababli utkazilgan operatsiyalar (29%).Operatsiyadan
keyingi asoratlar 83,6% hollarda kuzatildi, jumladan,
tug‘ruqdan keyingi endometrit, hematometra, bachadon
involyutsiyasining sekinlashishi va qorin old devoridagi
chandiq nosozligi (26,4%).Barcha bemorlarga bachadon
chandigi vizualizatsiyasi va bachadon ichi patologiyalarni
aniqlash uchun gisteroskopiya o‘tkazildi. 16,4% holatda
bachadonning pastki segmentida oqish rangli chandiq
chuqurchasi (nisha) aniqlandi. 52,7% bemorlarda
bachadon bo‘shlig‘iga 3-7 sm uzunlikdagi jarrohlik ipak
iplari qolib ketganligi aniglandi. Shuningdek, Asherman
sindromi, endometriyal poliplar va chandigdagi mushak
to‘qimalarining ajralishi qayd etildi.

Bajarilgan muolajalar

15 nafar bemorda sinexiyalarni kesish usuli va
bachadon bo‘shlig‘ini drenaj qilish amalga oshirildi. 19
nafar bemorda poliplar olib tashlandi va biopsiya orqali
gistologik tekshiruv o‘tkazildi. 58 nafar ayolda
operatsiyadan qolgan chok materiallari kesibchiqarildi.
Barcha bemorlarda chok iplarini olib tashlashdan so‘ng
yalliglanishga qarshi davolash tayinlandi. Asherman
sindromi va endometriyning gipertrofik jarayonlari
bo‘lgan bemorlarga biopsiya natijalariga ko‘ra tegishli
gormonal terapiya belgilandi. 52 nafar bemorda “nisha”
aniqlanmaganligi sababli, ularga homiladorlikka
tayyorgarlik kursi tayinlandi.

Ushbu muolajalardan keyin 92 nafar kuzatilgan
bemordan 41 nafarida (44,6%) uch oy ichida o‘z-o‘zidan
homiladorlik kuzatildi. 14 nafar bemorda (34,1%)
homiladorlikni saqlash terapiyasi turli davrlarda
o‘tkazildi. Homiladorlikning barchasi to‘liq muddati
davomida saqlanib, rejalashtirilgan kesarcha kesish bilan
yakunlandi.

Xulosa

1. Kesarcha kesish operatsiyasi yuqori malakali
akusher-ginekolog tomonidan barcha standartlarga rioya
qilgan holda amalga oshirilishi lozim.

2. Kesarcha kesishdan so‘ng ikkilamchi bepushtlik
rivojlangan ayollarga albatta tashxis va davolash
magsadida gisteroskopiya o‘tkazish tavsiya etiladi.

3. Kelajakdagi homiladorlik natijasini oldindan
baholash uchun zamonaviy diagnostik metodlar — ekspert
transvaginal UTT, gidrosonografiya va MRTdan
foydalanish lozim.
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Cy6KNUHWYECKUIA TMNOTUPE03 KaK (aKTop
TAMECTU THNEepTeH3UBHbLIX PaCCTPOMACTB

Y 0epeMeHHbIX HEHIHUH:
KNUHUKO-NAa0bopaTopHbliA aHanu3 Ha npumepe
nonynAuMM AHOUMAHCKOK 06NACTH

Yemanosa Moxuuyp lunuwiofi Kusu

HesaBucuMbIiA concKaTenb Kadeapbl akywepeTsa v ruHexonoruu Ne1 ATMU

(AHauaHcKui [ocy1apcTBEHHDIA MEULMHCKHUIA MHCTUTYT)

Hacuposa depy3a HymabaeBHa

J.M.H., IOUEHT Kadeapbl akywepcTsa v ruiexonorun N21 ATMK

flry6oBa OnTuHOA AGfyraHMeBHa

J.M.H., goueHT @Y v [MNB kadeapbl akylwepcTBO-rMHEK0AOr MK, TPABMAToNOr MA-0pTONEeauu 1 Heripoxupyprin Al MI

AHHOTauuA

CyOKJIMHUYECKUHA THIIOTUPEO3 MOXKET OBITh 3HAUMMBIM (haKTOPOM PHCKA THIEPTEH3UBHBIX
paccTpoicTB y 6epeMeHHbBIX. B AHAMKAHCKON 006J1aCTH, SHAEMUYHOHN 10 Homoedunury, cyo-
KJIMHUYECKHUH TUIIOTUPEO3 IIIUPOKO PACIIPOCTPAHEH, OZTHAKO €TO0 CBSI3b C TUIIEPTEH3UBHBIMU pac-
CTPOHCTBAMU OCTAETCA MAJIOU3yIEHHOMH.

Llenbio vcciieoBanust ObUIA OIEHKA BJIMSHUA CYOKJIMHUYECKOTO MMIIOTUPEO3a HA TAKECTh
THIIEPTEH3UBHBIX PACCTPONCTB y 6epeMeHHBIX. O6cIefoBaHbl 88 JKeHIIUH, CTPATH(OUITTPOBAH-
HBIX IT0 TUPEOUTHOMY CTATYCY: CYOKJIUHUUECKUH THIIOTHPe03 (N = 46) u ayTupeos (n = 42). IIpo-
AHAJTM3UPOBAHBI AHAMHECTHYECKHE, KINHUKO-Iab0paTOPHbIE, YIbTPA3BYKOBhIE JJAHHBIE U CO-
MaTHYecKas CHMIToMaTuKa. Cratuctryeckast 06paboTKa BBIIOJIHEHA B IporpaMme R.

YcraHOBIEHBI 3HAUMMBbIE PA3JIMYMS 110 BO3PACTY, YACTOTE TKEIIOHN MpEdKIIAMIICHU, HebJIa-
TOIIPUATHBIM aKyIIEPCKUM HcxoziaM, ypoBHsAM TTT, TupeorsobynuHa u autu-TI1O. [Tpu cyOxIn-
HHUYECKOM THUIIOTUPEO3e Yallle OTMEUYaJINCh COMaTUYECKUE JKaI00bl, yBeJTMUeHNe IIUTOBUIHON
JKeJIe3bl U BEIPDAYKEHHBIH OTEUHBIA CHHAPOM.

[TosryueHHbIE TAHHBIE TOATBEPKAAIOT BIIUSHUE CyOKIMHUIECKUH THIIOTUPE03a HA KJIMHUYEC-
KO€ TeueHHe TUIEPTEH3UBHBIX PACCTPOCTB U MOTYEPKUBAIOT HEOOXOIUMOCTD THPEOHTHOTO CKPH-
HUHTA Yy 6epeMeHHBIX B HOIeDUITUTHBIX PETHOHAX.

HKnioueBble cNoBa: GepeMeHHOCTb, CyOKITMHUUYECKUN THIIOTUPEO3, TUIIEPTEH3UBHbIE PACCTPOM-
CTBA, TUPEOU/THBIE TOPMOHBI, AH/TMIKAHCKAasI 00J1aCTh.

AHHOTauuA

CyOKJIMHUK THIIOTUPEO3 XOMIUIAIOP aéJulap/ia TUIIEPTEH3UB X0JIaTIap PUBOKIIAHUIIITHUHT
MyX¥M XaB( OMIJIIAPUAAH GUpPH OF/IHIIN MyMKUH. V0[] TAHKUCIHIY SHAEMHUK OYITaH AHIH-
JKOH BIJIOSITH/IA CYOKJIMHUK THIIOTHPEO3 KEHT TapKasiraH 0y110, yHUHT TUIIEPTEH3UB X0J1aTyiap
O6mIaH OOFJIMKJINTH XaHy3rava eTapnda ypraHuaMaraH.

TagKUKOTHUHT MaKCau CyOKJIMHUK THIIOTUPEO3HUHT XOMUJIAIOPJIUKIATH THIIEPTEH3UB
XO0JIATJIAPHUHT OFUPJINTUTA TACUPUHU OaxoJialil. Yy MaKca/ija TEpUOH I X0IaTu Oyitnya cTpa-
Trdukanusa KwinHrad 88 Hadap xoMmIaiop aén tekmupiau: CyOKJIMHUK TUIIOTHPeo3 (n =
46) Ba 9yTrpeo3 (n = 42). AHAMHe3, KJIMHUK-J1a00paTop, YIBTPATOBYII TEKIIIUPYBJIAPU Ba COMa-
THK IIUKOSIT/IAP Tax, M KTnHAH. CTaTUCTUK Tax 1w R lacTypujia amasira OIypuiiau.

E1m, oFup mpeskiaMIIcHs Xo/aTIapHy, HOKyJIai akymepsuk Tyranviapy, TTT, THpeoroGymuu
Ba aHTH-TIIO nmapaskanmapuaa cesunapiau apkiaap aHukaauau. CyOKJIMHUK TUIIOTUPEO3 Typy-
Xuzia Tepuoun; 631 XaXKMUHUHT OLITUIIIH, EDKUH COMATHK aJIOMAT/Iap Ba IIHII CHHAPOMU KYIIPOK,
KY3aTHIIH.

OJIMHTaH HATWKAJIAp CYOKJIMHUK TUIIOTHPEO3HUHT TUIIEPTEH3UB X0IaTIapra KINHUK KeUu-
[IUTa TABCUPUHH TACAUKJIAU/IA Ba MO/ TAHKUCIIMTHA MaBXKy/l Xy/IyZJIapa XOMIIaZop aéimapa
TEPUOW/T CKDUHUHTUHHY YTKA3UII 3aPYPJIUTUHU KYPCATaH.

Kanut cy3nap: XxoMHUIAZ0PIUK, CYOKTHHUK TUIIOTHPEO3, TUIIEPTEH3UB OY3UIUIIIIAD, TEPHO-
U] TOPMOHJIAP, AHZIUKOH BHJIOSITH.
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Annotation

Subclinical hypothyroidism may represent a significant risk factor for hypertensive disorders
during pregnancy. In the Andijan region, which is endemic for iodine deficiency, subclinical
hypothyroidism is widespread; however, its association with hypertensive disorders remains
insufficiently explored.

This study aimed to evaluate the impact of subclinical hypothyroidism on the severity of
hypertensive disorders in pregnant women. A total of 88 women with hypertensive disorders
were examined and stratified by thyroid status: subclinical hypothyroidism (n = 46) and
euthyroidism (n = 42). Anamnestic, clinical, laboratory, ultrasound data, and somatic symptoms
were analyzed. Statistical processing was performed using the R program.

Significant differences were identified between the groups in terms of age, frequency of severe
preeclampsia, adverse obstetric outcomes, and levels of TSH, thyroglobulin, and anti-TPO
antibodies. Women with subclinical hypothyroidism more frequently reported somatic symptoms,
thyroid enlargement, and pronounced edema syndrome.

The findings confirm the impact of subclinical hypothyroidism on the clinical course of
hypertensive disorders and underscore the importance of thyroid screening in pregnant women

living in iodine-deficient regions.

Keywords: pregnancy, subclinical hypothyroidism, hypertensive disorders, thyroid hormones,

Andjijan region.

T'unepren3uBHbIe paccTporicTBa (I'P) mpu GepemeH-
HOCTH OCTAIOTCS OTHON M3 OCHOBHBIX TPUYNH MATEPUH-
CKOM M TIepUHATaJIbHOU 3a60s1eBaeMocTH. 110 JaHHBIM
BO3, oHU BCTpevyaloTcs B CPEHEM YV 10% OepeMeHHBIX,
MIPUYEM B CTPAHAX C HU3KUM U CPEJHUM YPOBHEM JI0XO-
Jla ATOT MOKa3aTesIb MOKET IPeBhIIIaTh 17% [1, 2, 3].

Bo BpeMs1 6epEMEHHOCTH MTPOUCXO/ISIT BHIPAKEHHbBIE
TOPMOHAJIbHBIE TIEPECTPONKH, BKJIIOUAsS U3MEHEHUs B
(pyHKIUY ITUTOBUTHOM 3Kesie3bl. Jlajke CyOKTUHUYECKHE
(opmbl €€ TuchYHKIINH, TAKUE KaK CYOKTMHUYECKUH TH-
notupeos (CI'), MOryT HapymaTh TOPMOHAIBHBIN TOMe-
0CTa3 U CIIocOOCTBOBATH PA3BUTHIO OCIOKHEHUH, BKJTIO-
yas Mpeskyamicuio [4, 5]. CI' xapakTepusyeTcs: IOBbI-
menueM TTT 1pu HOpMaJLHOM YpOBHE cBOOOHOTO T4
U pacCMaTpUBAETCs KaK OAMH U3 GAaKTOPOB COCYIUCTON
uchyHKITUU.

B Y36ekucrane, 0co6eHHO B HOIePUIIUTHBIX PETHO-
Hax, pacrpoctpaHéHHocTs CI' cpenu GepeMeHHBIX OIfe-
HUBaeTcs B Tpefiesiax 7—15%, a B AHIUKaHCKOU obJiac-
TH — OKOJIO 12% [6, 7]. HecMOTps1 Ha MepsI 110 Tpodu-
JIaKTHKe HomoaeUIiuTa, 0XBatT HOAHON MPOGUITaKTUKON
OCTA€ETCs HeIOCTATOUYHBIM.

AnpmxaHckas 001acTh — BHIEMUYHBINA PETHOH 110
HomoieUIUTy, YT0 00YCIOBIMBAET BHICOKYIO YaCTOTY
CT cpeau KeHIUH PeNpOAyKTUBHOTO Bo3pacra. OyHa-
KO B3aUMOCB:3b Meky CI' ¥ THIIepTeH3UBHBIMHU OCIIOXK-
HEHUSAMU OepeMEeHHOCTH B JJAHHOM PETrHOHE OCTAETCS
HEJIOCTATOUYHO U3YYEHHOMU.

VunuThiBass MHOTODAKTOPHBIN XapakTep pucka [P,
BKJIIOYAS SHJIOKPUHHbBIE, TeHETUYECKHE, IKOJIOTHUECKHE
U COIIMAJIbHBIE ACIEKTHI, 0COOYI0 aKTyaJIbHOCTh TPHOO-
petaet usyuenue poau CI' B pa3BUTUU THIIEPTEH3UBHBIX
COCTOSTHUU. DTO HEOOXOAUMO 11 OBBIIEHUs dPdek-
TUBHOCTH JIMATHOCTUKH, TPOMDUIAKTUKY U BeZeHUs Oe-
PEMEHHOCTH B YCJIOBUSIX PETHOHAIBLHOTO HOAOAedUITN-
Ta.

I.I,ellb HcenepoBaHuA — orenuTh Biusuue CI' Ha Bo3-
HUKHOBEHUE U TeUeHUe TUIEePTEH3UBHBIX PACCTPOICTB
y 6epeMeHHBIX B AH/IMKAHCKOH 001aCTH.

MeTopnbl uccnepoBaHusa: C Hos0ps 2022 110 aNPesb
2023 rojia B AHIm>kaHCKOM ¢uuthasie PecybimKkaHCKO-
TO CIENUTN3UPOBAHHOIO HAYYHO-IIPAKTUYECKOTO IeH-

Tpa 3/I0POBbsI MaTePU U peOEHKA MPOBEJIEHO CIydai—
KOHTDOJIBHOE HCCJIEIOBAaHME Cpein GepeMeHHBIX C TH-
IepTeH3UBHBIMU paccTporicTBamu (I'P).

HpuTepuu BHINIOYEHHUA U UCKIKYEHHUA: BKIIOYAJINCH
SKEHIITUHBI 18—40 JIET, C OJTHOIIOAHON 6EPEMEHHOCTHIO,
y koTopbix ['P 6bUTa UAarHOCTHPOBAHA IOC/IE 20-H He-
Jieny. VICKITIOYaIuCh CIyIar XpOHUIECKOH THIIEPTEH3UU
(N=838).

Coop paHHbIX: HaHHbIe COOMPAIUCH ¢ TOMOIIBIO OH-
JnanH-aHkeThl Ha maTtdopme KoBoToolbox, BkouaB-
el couaabHO-/IeMorpaduuecKre, KIIMHUIECKHUE 1 JIa-
6GopaTOpHBIE TapaMeTpPhI.

B paMKax KOMILIEKCHOTO 00C/IEZIOBAHUS TAI[EHTKAM
IIPOBOJIAJIUCH JIOTLJIEPOMETPHS IIJI0A ¥ IIUTOBUTHOM 2Ke-
JIe3bl, KIMHUYECKUH OCMOTP C OIIEHKOH COMaTUYECKOTO
cTartyca, a Tak:ke J1abopaTopHbIe HccaenoBanus. Ha Bro-
pble CYTKHU TOCIUTAIM3AINN OCYIIECTBIISIICA 3200 Be-
HO3HOU KPOBU HATOIIAK JIJIS IIOCJIEYIOIIETO OIIPEeee-
HUsA YpOBHEN THpeoTporHoro ropmona (TTT), Tpuiios-
tuponuHa (T3), Tupoxcuna (T4), TupeoriobyanHa, aH-
THUTEJ K TUpeoniepokcuaase (auTu-TIIO) 1 aHTUTEN K TH-
peorsiobynuny (auTu-TTT).

Juaraoctuka CI' ¥ THNIEPTEH3UH MTPOBOAUIACEH IO
HaIMOHAJIBLHBIM ITPOTOKOJIaM Munspasa PY3 [7, 8]. CT
nuar"octuposasics npu TTT (>4,2 MKMe/MJT) 1 HOpMaJTb-
HoM T4 (10,3-24,5 IMOJIb/J1) B COYETAHHUH C ITOBBIIIEH-
HbIM aHTU-TIIO (>18 me/mut). I'P ycraHaBIMBaIach mpu
AJl ?140/90 MM pT. cT. 6€3 MPOTENHYPUH, IIPEIKIAMII-
CUSl — IIPHU HAUIMYHUH IMPOTEUHYPHH 20,3 T/J, TsKénas
dopma — mpu AJ] ?160/110 MM PT. CT. ¥ IPU3HAKAX
OpraHHOH JUCOHYHKIIIH.

HcenemoBanue 66110 0/106peHO DTUUECKOU KOMUCCH-
et MuHuCTEpCTBa 3/IpaBOOXpaHeHus Pecybnku Y36e-
kucraH (N21684/6-1 0T 27.09.2022)

CraTucTHYEeCHUA aHann3: OGpaboTKa JTAHHBIX BBIITOJI-
HsJicsi B cpele R (V.4.2.1) ¢ HCIOJIB30BaHUEM
makeroB tidyverse, rio, here. JIJ1s1 OlleHKY pa3InIniil IPH-
MEHSTUCh UF-KPUTEPUH, TOUHUH TecT Puiepa, Kpure-
puityYui-KokcoHa. YpoBeHb 3HAUNMOCTH YCTAHOBJIEH HA
p<0,05;

PesynbTarthl. [To pe3ysbTataM TUPEOUHOTO TPOGhU-
JIs1 U KOHCYJIBTAIIMH C 9HJIOKPUHOJIOTOM YYacTHHITEI ¢ ['P



6bUTH pactpeziesenbl Ha rpytibl: ¢ CT, (n = 46) u ¢ ayTu-
peosom (n = 42).

CpaBHUTEIbHBIIM aHAIN3 TOKA3aJI CTATUCTUYECKH 3HA-
YUMBble pa3sindus 1o Bo3pacry u popmam I'P. Kenmu-
ueI ¢ CT" 6611 Mostoxke (27,0 [23,0—32,0] j1eT), uem ma-
IIUEHTKH C 3yTHPeo3oM (31,0 [25,0—35,0] J1eT; p = 0.048),
YTO MOKET OTPAKaTh 60JIee pAHHIOI MaHU(DECTAIUIO TH-
peousiHOM uChHYHKIUU.CTPYKTypa THIEPTEH3UBHBIX
COCTOSTHUH TaK)Ke pas3jandaynach (p = 0.01): B rpyIIle
3yTHUpen3a vaile auarHoctrupopanuch I'P (28%) u mpe-
SKJIAMIICUSI YMEPEHHOU cTerneHu (49%), Toraa Kak mpu
CT npeobiagaa Tsizkésasi mpeskaaMIicus (55% 1o cpas-
HEHHIO C 23%). ITO MOKET CBUAETEILCTBOBATH O 0OJIb-
el BBIPA’KEHHOCTH COCYUCTHIX HAPYIIIEHUH ITPU THPe-
OUIHOM AUCHYHKITUU.

ConuanpHO-ZIeMorpaduueckue mapaMerpsl (06pa3o-
BaHHe, 3aHATOCTh, MECTO ITPOKUBAHMSI) PA3JTUIHH HE BbI-
sSABUIH (P > 0.05), UTO YKa3bIBAET HA OTCYTCTBHE UX BJIU-
staus Ha pazsutue CI' B JaHHOU BBIOOpKe (Tabyuia 1).

Tabnuua 1
CounansHo-pemorpacp1yecHue U KNMHUYECKHE
XapaKTepUCTHHH NauueHToK ¢ CI' u ayTupeosom

Xapakre- lMnoTupeos 3ytupeos | p-value?
PHCTHHA N = 46' N = 42!
Bospact 27.0 (23.0, 32.0) | 31.0 (25.0, 35.0) | 0.048
Juaruos 0.010
TAT 8 (16%) 11 (28%)
119 ymepennoii
cmeneHu 14 (29%) 19 (49%)
1139 msadcenotl
cmenexu 27 (55%) 9 (23%)
0O6pasoBaHue 0.5
8blculee 8 (17%) 5 (12%)
cpednee 38 (83%) 37 (88%)
3anATocTh 0.2
domoxoazsiika 36 (78%) 30 (71%)
pabomaem 4 (8.7%) 9 (21%)
cmydenm 6 (13%) 3 (7.1%)
MecTo
NPOMUBaAHUA 0.6
20pod 5(11%) 6 (14%)
ceno 41 (89%) 36 (86%)

'n (%); Median (Q1, Q3)
2Wilcoxon rank sum test; Fisher’s exact test;
Pearson’s Chi-squared test

V xxenmuH ¢ CI' yaiie oTMedaanuch OCJI0XKHEHHBIE HC-
XOJTbI TIPEABIAYIUX 6epemMeHHoCTel (68% mpoTUB 7,3%
MDY 3YTUPEO3€; P < 0.001), YTO MOKET CBU/IETEIHCTBO-
BaTh O CBSI3U MEXKY TUPEOUHOH TUCHYHKIIMEH U TO-
BBIIIIEHHBIM PHCKOM aKYIIEPCKUX OCTOKHEHUH.

PacripesiesieHre TOKCUKO3a 110 TPUMECTPAM TaKKe
paznuuanochk (p = 0.035): npu CI' CHMIITOMBI Yallie co-
xpansytuck Bo 11 (34%) u 111 Tpumectpax (3%), Torma
KaK IIpU 3yTHUPEO3€e TOKCHUKO3 ITPENMYIIECTBEHHO OTpa-
HUYHUBAJICA IEPBBIM TpuMecTpoM (50%). Yacrora Xu-
PYPTAYECKHUX BMEIIATEIHCTB B aHaMHe3e ObLia HUXKeE y
sxkeHIuH ¢ CT' (24% nipotus 52%; p = 0.006), 4TO MO-
JKET OTpa’kaTh KaK 0COOEHHOCTH BBIOOPKHU, TaK M BO3-
MO3KHOE BJIMSTHUE THUPEOU/THOTO cTaTyca Ha OOIIyIo CO-
MaTHUYECKYI0 HarPy3Ky U YaCTOTY OllePaTUBHBIX BMeIIIa-
TeJIbCTB (Tabauna 2).

Tabnuua 2
AHywepcKuil aHaMmHes3 U TeYeHHe
6epeMEHHOCTH Y NALUEHTOK C CYOKNUHUYECKHUM
rMNOTHPEO30M W 3yTHPEO30M

XapakTepucTHKa lunoTupeos dyTpeos p-valug?
N = 46' N =42

COPTI 8 npeabinyuei

fepemeHHocTH 28 (68%) 3(1.3%) <0.001

TOKCHHO3 B NIEpHO

fepemeHHoCTA 0035

| TpuMecTpE 15 (52%) 13 (50%)

I-Il TpumecTpe 10(34%) 5 (19%)

Il TpumecTpe 2 (1%) 0(0%)

IIl TpumecTpe 1(3%) 0(0%)

OnepaLv B aHamHese 11 (24%) 22 (52%) 0.006

'n (%);
2 Pearson’s Chi-squared test

Kenmunsl ¢ CT' 10cTOBEPHO Yallle Pe/IbsIBJISIIN Ka-
JI06BI Ha TOHOTY (67% 1 40%; p = 0.014), ycranocts (82%
u 62%; p = 0.034), BbIlIajieHue Bosioc (67% u 45%; p =
0.044), MeteopusM (58% u 33%; p = 0.022), CyXOCTb KO3KH
(89% 1 71%; p = 0.040), oxxupenue (80% u 55%; p = 0.012)
U JIOMKOCTB HOTTeH (53% 1 9,5%; p < 0.001) 110 cpaBHe-
HUIO C MIAaIUEHTKAMU C 3YyTUPEO30M. STI/I CHMIITOMBI, BEe-
PpOATHO, 00YCJIOBJIEHBI 3aMe[JIEHHEM MeTa00TnUYeCKUX
IIPOLECCOB, CHUXKEHUEM aKTUBHOCTHU MHTOXOH[[pHI’I, Ha-
pylIeHUeM IHKJIa POCTa BOJIOC, UBMEHEHHUSIMHU BOJHOTO
6aJ1cha KOXHU U 3aMeJIECHUEM IMEePUCTAIbTUKH KHIIIeY-
HUKA, YTO XaPAKTEPHO /LISl THIIOTUPEOU/THBIX COCTOSTHHH.

B TO ke BpeMs pa3JIMYHs IO TAKUM KajnmobaM, Kak
roJIoBOKpyskeHue (41% u 36%), arpeccuBHOCTD (20% u
21%), cauzkenue namsTu (33% u 29%), rosioBHast 60JIb
(37% u 31%) 1 HaJTMYKE CUMIITOMOB JI0 OEpeMEHHOCTH
(22% u 24%), cTaTUCTUYECKU 3HAUYUMBIMH He ObLTH (P >
0.05), YTO YKa3bIBAET Ha WX HecHerupUuIecKuil Xxapak-
Tep B OTHOIIIEHUH THPEOUTHOTO cTaTyca (Tabauma 3).

Tabnuua 3
YacToTa KNHHUYECHHX CUMNTOMOB
y nauneHToK ¢ CI' u ayTupeo3om

XapaKTepucTHKa lunoTupeos dyTpeos p-valug?
N = 48" N =42
Towkota 30 (67%) 17 (40%) 0014
YeTanocTs 37 (82%) 26 (62%) 0034
[0/10BOKPYMEHHE 25 (56%) 17 (40%) 02
Bbinagienue sosnoc 30 (67%) 19 (45%) 0044
Mereopuau 26 (58%) 14 (33%) 0022
ArpeccusHocT 34 (76%) 33 (79%) 07
CyxocTb HoMM 40 (89%) 30 (71%) 0.040
Oxupenme 36 (80%) 23 (55%) 0012
CHuMeHue namaTi 38 (84%) 28 (67%) 0083
['on0BHaA Gonb 27 (60%) 17 (40%) 0.069
JloMK0CTb HOrTeit 24 (53%) 4(9.5%) <0001
Hanuuwe camnTomos
110 GepeMeHHOCTH 13 (28%) 10 (24%) 06

n (%)
2Pearson’s Chi-squared test
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MesKTpyIIIOBON aHATN3 BBISIBUJI CTATUCTHYECKH 3HA-
YUMble PAa3IUYUs 110 YPOBHIO TUpeorynobynuna, TTT,
a’TU-TIIO u auTu-TT. I[Tpu 5TOM MOKa3aTeTH CBOOOTHBIX
u obmux ¢pakiuit T3 u T4 ocTaBasiuCh CTAOWILHBIMH,
YTO CBUJIETEJIHCTBYET O KOMIIEHCHPOBAHHOM XapaKTepe
tupeouiHou nuchynkmuu mpu Cr.

VpoBeHb TUPEOTIOOYIMHA OBUT BBIIIE Y TAIIHEHTOK C
CT (61 [38-87]) o cpaBHEHUIO € ByTHUPE03oM (44 [17—
67]; p = 0.050), UYTO MOKET OTPA’KATh TUIIEPIIAZUIO TH-
PEOLINTOB M KOMIIEHCATOPHOE PEMOJIETUPOBAHIE TKAHU
’kesie3bl. HecMOTps Ha OIMHAKOBYIO Mefiuany auTu-T110
(3 ME/wu1), paziuuue B pacipeiesieHUY 3HaUeHUH OKa-
3aJ10Ch 3HAYNMbBIM (MHTEPKBAPTWIBHBIA pazMax: [3—5]
npu CI' u [2—6] ipu 9yTHPEO3€; p = 0.042), UTO MOKET
CBU/IETEILCTBOBATH 00 YCUJIEHUN Ay TOUMMYHHOU aKTHB-
Hoctu ipu CI'. Hanbosee BbIpakeHHOE pasinyue 3aduk-
cuposaHo 1o TTT: y sxenmuH ¢ CT' — 4.42 [3.68-5.84],
pu ByTUpeose — 1.60 [1.01—2.28] (p < 0.001), UTO yKa-
3BIBAET HA KOMIIEHCATOPHYIO CTUMYJIAIUIO TUIIODH3a B
YCIJIOBHUAX HAYAIBHOTO JedUIIUTa THPEOUIHBIX TOPMO-
HOB. YpOBHH cB0OOHOTO U 0611ero T3 u T4 He paszyiu-
YaJTUCh CTATUCTUYECKU (P > 0.1), UTO MOITBEPIK/IAET CO-
XPaHEHHYIO TOPMOHAIBHYIO ITPOAYKIIHIO.

COBOKYITHOCTb U3MeHeHUH — noBbienue TTT, Tupe-
OIJIO0YJIMHA U OTKJIOHEHUS B AyTOAHTUTEIAX — MOKET
paccMaTpuBaThCS KaK PAHHUN MapKEp Ha4aJIbHOU ITe-
PECTPOUKHU OCH THUIIOTAJIaMyC—THIO0GU3—IITUTOBUIHAS
sxesesa (tabmna 4).

Tabnuua 4
YpoBHH ropmoHoB LK
1 aytoanTuten npu CI u ayTupeose

XapakTepuctuka  [unoTupeos JyTHpeos p-value?
N =46’ N =42

THPEOT 0By MUK 61(38,87) 44 (17,87) 0050
awm - TM0 3(3,9) 3(2,6) 0042
cl3 0.34(0.18,064) 031(021,051)  >09
cl4 792 (7.15,9.00) 786(6.95,909)  >09
ol3 647 (4.85,911) 650 (447,839) 09

ol4 11197, 118) 110(101,123) 08
T 442 (368, 5.64) 160(1.01,228)  <0.001
awm - 11 0(0,4) 2(0,8) 02

‘MeauaHa (MeKKBapTUJIBHBIN pa3Max)
2Kpackesa-YoJiuc u-test

V¥ sxennuH ¢ CI' yare BBISB/ISJINCh U3MEHEHUS IIH-
TOBHU/THOM KeJjie3bl 10 JaHHBIM Y3U: yBennueHue eé
00BEMa 0TMeueHO y 78% MaIueHTOK, TOT/ja KaK IIPU By TH-
peose —y 57% (p = 0.03). HopMasibHbIE pa3MephI yalie
Ha0JII0IATUCH B TPYIINE C COXPAaHEHHON (QYHKIMEH IIu-
TOBUIHOU KeJie3bl (43% u 22% COOTBETCTBEHHO), UTO
MOKET yKa3bIBaTh HAa KOMIIEHCATOPHYIO THUIIEPILIa3UI0
ripu CT.

Pazinuasiach 1 KOHCUCTEHITHs JKeJIe3bI: IJIOTHAS CTPYK-
Typa BeTpevasiach y 21% sxeHiyH ¢ CI'uy 10% — nipu sytu-
peoze. HanrpoTue, HOpMaibHast KOHCUCTEHIHs ITpeobiaia-
J1a ipu sytupeose (83% mpotus 63%; p = 0.047), UTO MO-
3KET CBUZIETETLCTBOBATH O (PHOPO3HO-BOCIIATTUTEIBHBIX H3-
MEeHEHUSIX IIPY ayTOMMMYHHBIX ITPOIeccax.

OTEUHBIN CHHIPOM OKaszaycs 6oJiee BhIpAKEHHBIM
ipu CI' (p < 0.001). Bce manueHTKH 3TOH TPYIIITBI UMe-

JIY pa3yinyHble (pOPMBI OTEKOB, B TO BpeMs KaK B rpyIIIle
9YTHUPeo3a UX OTCyTCTBUE 3adUKCUPOBAHO y 31% >KeH-
mH. OTEeKU HIYKHUX KOHEUHOCTEN HAbJTI01aTuch y 59%
ripu CT" ny 29% 11pu syTHpeo3se, TeHepaIn30BaHHbIE — Y
13% u 9.5% COOTBETCTBEHHO. DTU MPOSBJIIEHUS MOTYT
OTpakaTh 33/IEPKKY KUJKOCTU U HapYyIIEeHUEe BOJTHO-
SJIEKTPOJINTHOTO OAJIaHCa, XapaKTEPHBIE /151 TUIIOTHPE-
OUJIHBIX COCTOAHUM (Tabiuma 5).

Tabnuua b
Mopdonoruyeckue XxapaKTepMCTHKH WHTOBHIHOM
Menesbl H YaCTOTa OTEKOB Y NaLUEHTOK
¢ CI' u ayTupeo3om

XapaTepucTuka [unoTupeos JyTHpeos p-value?
N = 46" N =42
Y3 uyroBuaHOi
HHENesbl 003
663 yBeMueHIA 10 (22%) 18 (43%)
yBe/MYeHHan 36 (78%) 24 (57%)
HoxcucTeHwma
MTOBHIHOIA HEnesbl 0047
MArKas 9(16%) 2 (6.9%)
HopMaIbHan 36 (63%) 24 (83%)
TBEpAAA 12 (21%) 3(10%)
Ortm <0.001
663 0TeKoB 0 (0%) 13 (31%)
B BEPXHHX KOHBYHOCTAX 0 (0%) 1(2.4%)
B HUMCHHX HOHBYHOCTAX 27 (593%) 12 (29%)
B HYHHHX 1 BEPXHHX
KOHBYHOCTAX 11 (24%) 10 (24%)
B HHHHIX KOHBYHOCTAX
B 0bnacTv Nuua 1(2.2%) 1(2.4%)
B 0bnacTv Nuua 1(2.2%) 1(2.4%)
TOTaJIbHbIA 6 (13%) 4(9.5%)
m (%)

2Fisher’s exact test;
Pearson’s Chi-squared test

Mexay nanueHTkamu ¢ CI' 1 53yTHPe030M BbIABIEHBI
CTAaTUCTUYECKU 3HAUMMBbIE PA3JIMUUs 10 Py jlabopa-
TOPHBIX [TAPAMETPOB. YPOBEHb IIPOTEMHYPHUU ObLT BBIIIIE
ripu CI' — 0.12 [0.05—0.26] r/J1 mpoTuB 0.03 [0.03—0.10]
T/ ipu 3yTHpeose (p = 0.003), YTO MOKET YKa3bIBATh
Ha HapyllleHHe oYeYHO! GrIbTpanuu Ha GOHE SHI0-
TeJIMaJbHOU AUChYHKITUU. PacnpesiesieHne TPyII Kpo-
BH TaK’Ke pa3andaioch (p = 0.032): npu CI' yaie BCTpe-
qayich BTopasi (52%) v TpeThs (28% ) rpyIiinbl, TOTIA Kak
V 2KEHIIIH C 3YTHPE030M ITpeobiiazasa nepsas (31% mpo-
THB 13%). Bo3MoskHas CBA3H C TUPEOUIHBIM CTAaTyCOM
TpebyeT JmanpHelIero nsydyenus. Haauuve ciausu B
MOYe Yale perucTpupoBasioch Ipu sytupeose — 88%
npotus 67% tipu CI' (p = 0.021), UYTO MOXKET OTPAXKATH
0COOEHHOCTH PAabOThI MOYEBBIIETUTETBHONU CHCTEMBI
WY PA3JINYHS B METAOOIMUECKIX IIPOIECCaX.

Jpyrue 6HOXUMUYECKUE ITOKa3aTe U (MOYEeBHHA, Kpe-
atuHuH, ounupyoun, AJIT, ACT, ¢pubpuHoreH) 3HAUU-
MBIX PAa3JIMYUN MeXIy TpylHramMu He mokasanu (p >
0.05), 4YTO HMOATBEPKIAET CTaOMIBHOCTh CHCTEMHOTO
obMmeHa Ha poHe KoMmneHcupoBaHHOTO TeueHus CI (Tab-
anna 6).
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Tabnuua 6
NaGopaTopHbie nokasaTenu U pacnpegeneHye rpynn
KPOBH Yy NaLMEHTOK C CYyGHNUHHYECHUM
rMNOTHPEO30M W 3yTHPEo30M

XapaxTepucTua [unoTupeos JdyTHpeos p-valug?
N = 46' N =42

[potenHypus 012(005,026)  003(0.03,010) 0003

Ananua Ha R-thaxTop 03

OTPULLATENIbHbIf 6 (13%) 2 (4.8%)

NONOHHTENbHbI 40 (87%) 40 (95%)

[pynna kposu 0032

| 6 (13%) 13 (31%)

I 24 (52%) 19 (45%)

If 13 (28%) 4(9.5%)

\] 3(6.5%) 6 (14%)

Mouesuta 826(7.25,910)  7.99(7.27,8.80) 03

Kpeatutmu 99 (86, 114) 95 (79, 106) 04

bunupy6un obuyuit 186(175,198)  179(155,185) 014

CBsi3aHHbliA

Brnupybu 11(29,16.3) 39(00,15.6) 05

CBoBoHbIf

Grnupybut 46(3.1,170) 0(21,168) 04

AT []57 (0. 48 067) []55 (0. 48 065 08

ACT 048 (045,000)  046(043,054) 02

GubpuHoren 333(310,399)  355(273,433) 04

Crmab 31 (67%) 37 (88%) 0021

m (%); Median (Q1, Q3)
*Wilcoxon rank sum test; Fisher’s exact test;
Pearson’s Chi-squared test

06cypeHun

B nanHOM ucciieoBaHME BBIABUJIU CTATUCTUYECKHU
3HAYNMBbIE pa3inuus Mexxay 6epemeHHbIMU ¢ CI' 11 syTH-
Peo30M IO BO3PACTY, TAKECTU T'MIIEPTEH3UBHBIX pac-
CTPOHCTB, KJINHUYECKUM CHMIITOMaM H JIaGOpaTOpPHO-
UHCTPYMEHTAJIbHBIM I10Ka3aTeJIsAM.

IMaruentku ¢ CT' 6bLTH MOJIOXKE, Y HUX Yalle HabJIro-
JIJIUCH TSKEJIble (DOPMBI IIPEIKIIAMIICUU. DTU JIaHHbIE

comtacyiores ¢ paboramu Casey et al. (2005) 1 Wilson et
al. (2012), re CI" accOnMUPOBAJICS C TOBBIIIEHHBIM PHC-
KOM Tipeaksamiicuu [9,10]. ConpanbHo-eMorpaduuec-
ke ¢paKTOpPHI He OKa3aiu BAuAHUA Ha pa3sutue CI, uto
MIOATBEPKAAETCS PETHOHAJIBHBIMU JAHHBIMU 110 1[eHT-
panbHOU Azuu [11]. AHamHecTuuecku pu CI yaire ot-
MEYaTUCh OCJIOKHEHHBIE HCXObI MPEIbIAYIIIX Oepe-
MEHHOCTEeH, 4To cooTBeTCTBYeT BhiBoiaM Gietka-Czernel
et al. (2021) [12]. CUMIITOMBI TOKCHKO3a COXPaHIJINCH
JIOJIBIIE, XUPYPTUUECKUE BMEIIATeIhCTBA B aHAMHE3e
BCTpevasuch pexke. [10100HbIe KIIMHUYECKHE 0COOEHHO-
CTH TPEOYIOT JTAJIbHEHIIIEr0 H3yUeHUsI.

¥ xxentuH ¢ CI' 10CcTOBEPHO Yalle pETUCTPUPOBAICH
COMAaTHUYECKUE JKAIO0OBI: TOITHOTA, YTOMJISIEMOCTb, BBIIIA-
JIEHHE BOJIOC, CyXOCTb KOKU, O’KUPEHUE, IOMKOCTh HOT-
Tel. DTU MPOSIBJIEHUs TUITUYHBI JIJIsI TUITOTUPEOUTHBIX
COCTOSTHUU U IOATBEPIKAAIOTCS pe3ysbraramu Nazarpour
et al. (2019) [13]. Hecenuduueckue cummToMsl (rosro-
BOKDY?KEHUeE, aTPECCUBHOCTD U JIP.) HE OTJINYAJIUCH 110
YaCcTOTe MEKy rpynmamMu. ['opMOHaIbHBIH TPOhUIb fe-
MoHcTpupoBas nosbimenue TTT, TupeorsmobyinHa u
ayroantuten npu CI' Ha oHe cTaGUIbHBIX YpOBHEH T3
u T4, 4TO yKa3pIBaeT Ha KOMIIEHCUPOBAHHOE TeYEHHE TH-
peouHOU qUCHYHKIUU. DTU JJAHHBIE COTJIACYIOTCS C
JIUTEPATYPHBIMH UCTOUHUKAMU [14].

ITo mauabM Y3U, y nanuenTok ¢ CI' gare oTMmeya-
JIUCh yBeJSTMYeHHe 00BhEMa KeJyie3bl U MJIOTHAST KOHCHC-
TEHIIUs, YTO MOXKeT OBITh CBSI3aHO C AyTOUMMYHHBIMU
nporieccaMu. Takske y HUX 3HAUUTEJIHHO Yalle HabJIo-
Jlajics OTEYHBIA CUHPOM, UTO IOJITBEPIKAAET JIAHHBIE
MSD Manual o 3ajiepKKe KUKOCTH IIPU THIIOTUPEO3E
[15]. JTabopatopHo y skeninuH ¢ CI' perucTpupoBasics mo-
BBIIIIEHHBIN YPOBEHD IIPOTEUHYPUHU, BO3MOKHBI MapKep
SH/IOTEJTNAJIBHOU TUCHYHKIINHY, UYTO paHee OBLIO OIHCca-
HO B paboTax 1o MeMOpaH03HOU HedporaTuu [16]. Paz-
JINYUS B PACIIPE/IEJIEHIH TPYII KPOBU M HAJTUIHU CIIH-
31 B MOYe TPEOYIOT TaIbHEHIIIEro U3yIeHM .

Taxum obpaszom, CI' y 6epeMeHHBIX aCCOIUUPOBAH C
HeOJIaroNpUATHBIME aKyIIEPCKUMU U KITMHUKO-71a60pa-
TOPHBIMU XapaKTEPUCTUKAMU. Pe3yIbTaThl MOAUEPKUBA-
IOT HEOOXOIMMOCTH BKJIIOUEHHST TUPEOUTHOTO MOHUTO-
PUHTA B IIPOTOKOJIBI BeZleHUsI 6epeMEHHOCTH, OCOOEHHO
B HO/IeDUIUTHBIX PETHOHAX.
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Rezus-immunizatsiyaning dolzarb jihatlari
va uni korreksiya gilish usullari

Xamdamova D. S.,
tayanch doktorant

Respublika ixtisoslashtirilgan ona va bola salomatligi ilmiy-amaliy tibbiyot markazi

Toshkent, 0‘zbekiston

Annotatsiya

Rezus immunizatsiyasi akusherlikda jiddiy muammo bo‘lib,
homila va yangi tug‘ilgan chaqaloglarda gemolitik kasallik
rivojlanishiga olib kelishi mumkin. Eng ogfir holatlarda
bachadon ichidagi anemiya rivojlanadi va perinatal olimni
kamaytirish uchun ilg‘or invaziv va invaziv bolmagan usullar
yordamida erta tashxis qo‘yishni talab etadi. Immunoglobulin
terapiyasi, ayniqsa plazmaferez va bachadon ichidagi qon quyish
(BIQQ) bilan birgalikda qo‘llanganda, invaziv muolajalarga
bo‘lgan ehtiyojni kamaytirishga yordam beradi. O‘z vaqtida
tashxis qo‘yish va profilaktik anti-Rezus immunoglobulin
qo‘llash rezus manfiy bo‘lgan homilador ayollarda rezus
immunizatsiyasining ehtimolini sezilarli darajada kamaytiradi.

Tadgiqot magsadi. Rezus-immunizatsiya davolashda
immunoglobulin terapiyasi va plazmaferez samaradorligini
o‘rganish, shuningdek, homilaning anemiyasini bartaraf etish
uchun homila ichi qon quyish (IQQ) usulini baholash.

Usullar. Tadqgiqotga rezus-immunizatsiya tashxisi
tasdiqlangan homilador ayollar kiritilib, ularga
immunoglobulin terapiyasi, plazmaferez yoki IQQ qo‘llanildi.

Davolash samaradorligi anti-D antitana titrlarining
dinamikasi, o‘rta miya arteriyasi (MCA-PSV) dopplerometriya
ko‘rsatkichlari va neonatal natijalar asosida baholandi.

Natijalar. Immunoglobulin terapiyasi va plazmaferez
sensibilizatsiyalangan homilador ayollarda anti-D
antitanachalar titrini kamaytirishda samarali usullar
hisoblanadi. Bachadon ichidagi qon quyish esa og'ir
darajadagi homila anemiyasini davolashning eng samarali
usuli bo‘lib qolmoqda. Ushbu usullarning magbul tarzda
qgo‘llanilishi noxush perinatal oqibatlar xavfini sezilarli
darajada kamaytirishga imkon beradi.

Xulosa. Immunoglobulin terapiyasi va plazmaferez
sensibilizatsiyalangan homilador ayollarda anti-D antitana
titrlarini kamaytirishda samarali usullardir. Og'ir anemiyani
bartaraf etishda esa intrauterin qon quyish eng samarali usul
hisoblanadi. Ushbu muolajalarni optimal qo‘llash perinatal
natijalarni yaxshilash imkonini beradi.

Kalit so’zlar: rezus immunizatsiyasi, homilaning gemolitik
kasalligi, intrauterin qon quyish, immunoglobulin terapiyasi,
plazmaferez.
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Basic PhD student
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Annotatsiya

Rh immunization represents a serious problem in
obstetrics that can lead to the development of hemolytic
disease of the fetus and newborn. In the most severe cases,
intrauterine anemia develops, necessitating early diagnosis
using advanced invasive and non-invasive methods to reduce
perinatal mortality. Immunoglobulin therapy, especially when
combined with plasmapheresis and intrauterine blood
transfusion (IUT), helps reduce the need for invasive
procedures. Timely diagnosis and preventive administration
of anti-Rh immunoglobulin significantly decrease the
likelihood of Rh immunization in pregnant women with a
negative Rh factor.

Objective. To assess the effectiveness of immunoglobulin
therapy and plasmapheresis in treating Rhesus
immunization, as well as to evaluate intrauterine blood
transfusion (IUT) as a key method for correcting fetal anemia.

Methods. The study included pregnant women with
confirmed Rhesus immunization who underwent

immunoglobulin therapy, plasmapheresis, or IUT. Treatment
effectiveness was evaluated based on changes in anti-D
antibody titers, middle cerebral artery peak systolic velocity
(MCA-PSV) measurements, and neonatal outcomes.

Results. Immunoglobulin therapy and plasmapheresis are
effective methods for reducing anti-D antibody titers in
sensitized pregnant women. Intrauterine blood transfusion
remains the most effective approach for managing severe fetal
anemia. An optimal combination of these methods can
significantly reduce the risk of adverse perinatal outcomes.

Conclusion. Immunoglobulin therapy and plasmapheresis
are effective in reducing anti-D antibody titers in sensitized
pregnant women. Intrauterine blood transfusion remains the
most effective intervention for correcting severe fetal anemia.
The optimal combination of these methods helps to minimize
adverse perinatal outcomes.

Key words: Rhesus immunization, hemolytic disease of the
fetus, intrauterine blood transfusion, immunoglobulin
therapy, plasmapheresis
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AKTyanbHble acneKkTbl pesyc-MMMYHU3aLUu
W MEeTobl 8 KOpPeKLH1H

Xampamosa [. C.
basoBbIi OKTOPaHT

Pecny6anKaHcKmid CNeLManuaupoBaHHbIi Hay4HO-NPaKTAYBCKUA MBAMLIMHCKMIA LEHTP 3[0p0BbA MaTepH 1 pedeHka

TawwxeHT, YsbexucraH

AHHOTauuA

Pesyc-uMMyHU3ANUs IPEJCTABIISIET COOOU CEPhE3HYIO
po6sieMy B aKyIIepCTBe, KOTOpask MOXKET MIPUBECTH K Pa3-
BHUTHIO T€MOJIMTUYECKON OOJIE3HU TIJI0/Ia U HOBOPOK/IEHHO-
ro. B Haubos1ee TSKENBIX CTydasX BOSHUKAET BHYTPUYTPOO-
Has aHeMUs, UTO TpebyeT paHHEe! IMaTHOCTUKY C UCTIOJIb30-
BaHUEM I1epe/IOBbIX MHBA3WBHBIX 1 HEMHBA3UBHBIX METO/IOB
JUIST CHUSKEHUsI TIEpUHATAIbHONU CMEPTHOCTH. IMMYyHOTIJIO-
OysMHOBasA Tepamus, 0COOEHHO MPU KOMOMHUPOBAHUH C
iazmMadepe3oM U BHYTPUYTPOOHBIM ITepETUBAHIEM KPOBU
(BITK), mo3BoJIsIET COKPATUTh HEOOXOAMMOCTb B MHBA3UBHBIX
nporerypax. CBoeBpeMeHHas! IUarHOCTUKA U TPODIIIaKTH-
yecKkoe MPUMeHEeHHe aHTHUPe3yC-MMMYHOIJIOOYJIMHA CyIIe-

Beepenune

Pe3yc-UMMyHHUBANMS MIPEJICTABIISET COOOM aKTyasTh-
HYI0 Tpo6JIEMY B COBPEMEHHOM aKyIIepCKOU MTPaKTHKE,
IIOCKOJIBKY OHA MOXKET IIPUBECTU K PA3BUTHIO TeMOJIU-
THYECKOH OO0JIE3HU TIJI0/Ia ¥ HOBOPOXKAEHHOTO. B Hau-
6oJ1ee TIKENBIX CITydasx GOPMUPYETCs BHYyTPUYTPOOHAST
aHeMHUs, uYTO TpeOyeT MIPUCTAIHPHOTO BHUMAHUSA U PaH-
Hel IMaTHOCTHUKY C UCIIOJIb30BAaHHUEM IE€PEIOBBIX HHBA-
3WBHBIX 1 HEMHBA3WBHBIX METOJ[OB, HATIPABJIEHHBIX HA
CHIKEHME TI0Ka3aTeled IepuHaTaJIbHONH CMEPTHOCTH.
AbPEKTUBHBIM MOIXOOM B JIEYEHUH T€MOJIUTHUECKOH
60J1e3HU IJIOZIA SIBJISIETCSI KMMYHOTJIOOYJTMHOBAS Tepa-
Hs, 0OCOOEHHO TpU €€ KOMOWHAIIMH ¢ T1azMadepe3om
U BHYTPUYTPOOHBIM nepenuBaHueM kposH (BIIK). /TaH-
HBIU IOJIXO/T TO3BOJISET 3HAUNTETLHO YMEHBIIIUTH HEOD-
XOZMMOCTb ITPOBEJIEHUSI THBA3UBHBIX Tporeayp. CBoeB-
peMeHHas IUarHOCTUKA U MPOGUIAKTHIECKOE BBEJIEHIIE
aHTHUPE3yC-UMMYHOTJIOOYJIMHA CIIOCOOCTBYIOT CyIIe-
CTBEHHOMY CHU?KEHHUIO YaCTOTHI PA3BUTHS PE3yC-UMMY-
HU3aIUN y 6epeMEHHBIX *KEHIITIH C OTPUIATETbHBIM Pe-
3yc-dakTopom [4].

ITaTtodusuosorus pedyc-uMmmyHusanuu. OCHOBOU
pe3yc-UMMYyHU3AN NN SBJISIETCS HMMYHOJIOTHUUECKUN
KOH(JIMKT, BOSHUKAIOLTUH ITPH HECOBMECTUMOCTH Pe3yC-
¢axTopa kpoBu MaTepu W 1IJI0/a. B pesysbTare 3TOrO
aHTHTEJIa, BHIpabaThIBaeMble OpraHU3MOM MaTepH, aTa-
KYIOT SPUTPOLIHTHI TIJI0/IA, BBI3BIBASI UX T'€MOJIU3 U MOC-
JleZlytollee pa3BUTHe aHEeMUU. IIpH TAKEIOM TeUYEeHUH
3a00J1eBaHUs AaHEMUS IIPUBOAUT K IMOSIBJIEHUIO BOISTHKU
IJIO/IA, PA3BUTHIO CEPJIEYHON HEZOCTATOYHOCTH U BHYT-
puyTpobHO# rubenu [5]. BaxKHBIM JUAaTHOCTUYECKUM
METOJIOM JUJISI OLEHKU CTETIeHU BBIPAYKEHHOCTH aHEMUU
IUIO/IA SIBJISIETCSI U3MEPEHHE MUKOBOM CHCTOJTUYECKOUN
CKOPOCTH KPOBOTOKAa B Cpe/lHEH MO3TOBOH apTepuu
(MCA-PSV).

OCHOBHBIE KPUTEPUY UMMYHOTJIOOYJIMHOBOH TEPATTUH
IIpU reMoJTUTUYecKou 6oste3nu 1ona (IBIT).

IToka3aHUs K MPOBEJIEHUI0. BEICOKMI TUTP MaTepUH-
ckux aHTu-D aHTUTEN (??71:32) B COUETAHUHU C ITPOTPEC-

CTBEHHO CHIDKAIOT BEPOATHOCTH PE3yC-UMMYHHU3AIUH Y Oe-
PEeMEHHBIX KEHIIMH C OTPUIATEIbHBIM pe3yc-(hpakTopoM.

3axnyeHHe. MmMyHOrI00y/IMHOBAs TEPATIUA U TIa3Ma-
depes nokazainu cBo 3(PHEKTUBHOCTD B CHIKEHUHU YPOBHS
a"HTu-D aHTHUTEN Y CeHCUOMIN3UPOBAHHBIX OEpPEMEHHBIX.
BHyTpHyTpOOHOE IepesinBaHNe KPOBU MO-TIPEKHEMY SIBJISI-
€TCs BeAYIIIUM METOZIOM JIEUEHU TAKEIOH aHEMUH IIOZA.
I'pamoTHOE coyeTaHMe TAaHHBIX ITOAX00B II03BOJISIET 3HAUM -
TEJIbHO CHU3UTh PUCK HEOJIATONPHUATHBIX MMEPUHATATHHBIX
HCXO/0B.

HnigueBble cnoBa: Pesyc-uvMyHU3AIIMS, TEMOJTUTUYECKAS]
60J1e3HB TJ10/1a, BHYTPUYTPOOHOE IepeiuBaHue KPOBHU, HM-
MYHOTJIOOYJIMHOBAS Tepamnus, miazmadepes

CUPYIOIIEN aHeMHEN T1J10/1a; TOKa3aTelb TUKOBOU CHC-
TOJIMYECKOH CKOPOCTH KPOBOTOKA B CPEHEH MO3TOBOK
aprepuu (MCA-PSV) Bbiiite 1,5 MoM, CBU/IETETHCTBYIO-
AN O TS3KEJIONW aHEMHU W ; HATMYHE TPU3HAKOB BOJASTHKH
Ioza (TupoIca) mo JaHHBIM YJIbTPa3ByKOBOTO HCCIIE-
JIOBaHUS; CUTYaIllH, IPU KOTOPBIX BHYTPUYTPOOHOE T1e-
penuBanue kpoBu (BITK) HEBO3ZMOKHO WJIUA CBSI3aHO C
BBICOKAM PHUCKOM; IIPUMEHEHNE B KauecTBe ajibTepHa-
THBHOTO UJIX BCIIOMOTATEIbHOTO METO/IA JIJTsl CHUKEHUST
vactoTsl BITK.

Jo3upoBka u cxema BBeneHusA. CTaHIapTHASA J03U-
pOBKa BHYTpUBEHHOTO HMMyHOTII00ymHA (IVIG) co-
CTaBJIsIET 17T/KT Macchl TeJia, BBOJUTCS BHYTPUBEHHO B
TeueHue 2—5 AHeH. B TSKENBIX ciTydasix BO3MOKHO I10-
BTOPHOE BBeJIEHHE C HHTEPBAJIOM B 2—4 Hezenu. MHby-
31 MpenapaTa OCYyIIECTBIISETC MeJIEHHO, ITPHMEPHO
3a 6—8 4acos, C 11eJ1bI0 MPOMUIAKTUKYA TOOOUHBIX peaK-
LU,

MexaHu3M JieicTBUsI. IMMYHOTTIOOYJIMH CBSA3bIBAET-
cs1 ¢ Fe-perienTtopaMu HMMYHHBIX KJIETOK MAaTE€PH, yMEHb-
1ast IpOAYKIIHI0 aHTH-D anTHTe . OH TaK:Ke KOHKYPeH-
THO OG10KUpyeT HeoHaTasibHBIN Fe-penientop (FecRn) Ha
IUIANIeHTe, YTO BEJIET K CHUIKEHUIO TPAHCIIATEHTAPHO-
ro MepeHoca aHTUTEJ U, COOTBETCTBEHHO, YMEHBIIIAET
CTeIleHb reMOJIN3a SPUTPOIUTOB IIJIOJIA.

AdddexTuBHOCTD. Mccne0BaHuA AEMOHCTPUPYIOT,
uTo ucnosib3oBaHue IVIG cokpainaer Heo6X0IMMOCTh BO
BIIK, cHM:KaeT BBIpa>KeHHOCTh aHEMUH y IJIOZA U II0-
3BOJISIET OTCPOYUTH FJTH U30€KATh BHYTPUYTPOOHBIX ITe-
peuBaHui, 0COOEHHO HAa paHHHX 3Tanax 6epeMeHHOC-
. KpoMe TOr0, TEpamnus crnocobCTByeT CHUKEHHIO PHIC-
Ka Pa3BUTHUs HEOHATAILHOU TeMOJINTHYECKON 00Ie3HU
U yMEHBIIIAET MTOTPEOHOCTD B ITOCTHATATLHBIX 00MEHHBIX
TpaHchy3usax. [IpoTrBonoka3anus. AJIEpruIecKue pe-
aKIMU Ha KOMIIOHEHTHI UMMYHOTIJIOOYJIMHOB, HAJTMYHE
TpOMOO(GUIINY UJIN COCTOSIHUSA TUIIEPKOATYJISAIUN, T10-
ckoIbKy IVIG criocobeH yBeTMIHBATh PUCK TPOMOO30B,
a TaKyKe TSIKEITbIe 3a00IeBaHUSA TOYEK U3-32 IOUYETHOTO
MeTaboIu3Ma UMMYHOTJIOOYJTHHOB.
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Mo6o4Hble 3addeKTbl. JIErkue mo6OYHbIE peaKIUN
BKJIIOYAIOT TOJIOBHYIO 60JIb, 03HOO, IIOBBIIIIEHHE TEMIIE-
paTyphl ¥ TOITHOTY. B peaxux cirydasx MOTYT pa3BUBAaTh-
CA THUIIEPKOAryIAnuA, aJlJIEprudeCKue peaknuu U aHa-
(unakTHYECKUH MIOK.

MepcneKTUBLI. B Hacrosiiiee BpeMs IPOBOAATCA HC-
ciemoBanus Nipocalimab, MOHOKIOHAIBHOTO aHTHUTEIA,
KOTOpoe O6JI0KupyeT HeoHaTaibHbIH Fe-pertenitop (FeRn)
U MIPeA0TBPAIAeT TPAHCIIAIEHTAPHBIH IEPEHOC MaTe-
PUHCKHUX aHTUTEJT K TJIOTY.

[Tnazmadepes npu pesyc-ummyHusanuu. [iazmade-
pe3 — 3TO IMPOIEeAYPa, IPU KOTOPOU U3 KPOBH yIaJISAET-
s IIa3Ma, CoZieprKaIias aHTUTEIIA, C TOCIIEAYIOIIM 3a-
MeITeHUEM €€ IPYTUMHU PACTBOPAMU. DTO ITO3BOJISET CHU-
3UTHh KOHIIEHTPAIIUIO Pe3yc-aHTUTEJI 10 6€301acHOro
ypoBHs. [lokazanusamu s miazMadepesa SBISTIOTCS
HQJIMYKE U POCT TUTPA AHTHUTEJI BO BpeMsi GepeMeHHOC-
TH WIN UX IPUCYTCTBUE HA dTalle IIJIAHUPOBaHUs Gepe-
MEHHOCTH, 0COOEHHO Y IMAI[UEHTOK C pe3yC-KOHQPIUKTOM
B aHaMHe3e. CTaHZAPTHBIN KypC COCTOUT U3 3—5 MIPOIIe-
JIyp, IPX KOTOPBIX yAAIAETCS 25—30% IUPKYIUPYIOLIENH
IJIA3MBI C MOCJIEYIOIIIM 3aMeleHuEeM KPHUCTAIIJIOW/I-
HBIMU pacTBopaMmu. Bo Bpems GepeMeHHOCTH I1a3Made-
pe3 IPOBOAUTCSA MIPU TUTPE pe3yC-aHTUTEJT BhIIIE 1:16—
1:32, HE3aBUCHUMO OT CPOKa OepEMEHHOCTH. 3a OJ[H Ce-
aHC yIaIseTcs oT 25% /10 50% M1a3Mbl, ¢ BO3MOXKHBIM
NIpUMeHEHNEM aTbOYMIHA U CBEKE3aMOPOIKEHHOH T1a3-
MBI B KQUeCTBE 3aMENA0IUX PACTBOPOB. bDEKTUB-
HOCTB IIPONEAYPhI OEHUBAETCA I10 CHUXKEHHUIO TUTPA aH-
TUTEJ HUXKE YPOBHA 1:16.

MpenmywecTea nna3amadepesa. Ilpoueaypa n103B0-
JIdeT 6I)ICTp0 CHHU3UTH TUTP aHTUTEJI, YMEHBIIIUTH CTEIIEHb
aHEMUU y IUI0JIA, YIIYYIIUTh IPOTHO3 OEpEMEHHOCTH U
CHHU3UTH HeO6XOﬂI/IMOCTb IIPpOBEAECHUA NHBA3UBHBIX BME-
IIATEJTHCTB.

IToxa3aHus K BHYTPUYTPOOHOMY IEPETUBAHUIO KPO-
Bu (BIIK). Tspkénass aneMus 110/1a (reMOTJIO0HH HIKe
7 I‘/Z[JI), HaJIM4yHe IIPU3HAKOB BOAAHKU I1JIOZA, BBIABJICH-
HBIX IIPHA YJIBTPA3BYKOBOM UCCJIELOBAHUU, U YPOBEHD
ITUKOBOU CHCTOJTUYECKON CKOPOCTH KPOBOTOKA B CPE/I-
Helt mo3roBo# aprepuu (MCA-PSV) Boie 1,5 MoM [6].

MertosuKa MPOBeJIEHHsI IPOLIEAYPhI. BHyTpryTpOoGHOE
TepeTMBaHNEe KPOBH BBIMOIHAETCS MO/ YJIbTPA3BYKOBBIM
KOHTPOJIEM C BBEIEHHEM JIOHOPCKOH KPOBU Yepe3 MyTou-
HyI0 BeHy WIH UHTPAIlEPUTOHETbHBIM IIyTéM. JIJIs TIpO-
IIe/TyphI ONITUMAJIbHA JIEHKOMDMITIETPOBAHHASA U OOJTyJEHHAS
sputponurapHas Macca [8]. O6pI9HO TpebyeTcst cepusi Ipo-
LeZlyp ¢ UHTEpPBAJIAMU 2—3 HEIeJIN JI0 IOCTUKEHUs TLI0-
JIOM JIETOYHOM 3PEJIOCTH WJIX MACCHI TeJIa OKOJIO 2000 T [2].

[IpeumyIriecTBa UCIIOIb30BaHUSA JTEHKODUIHTPOBAH-
HOH U 00JIy4EHHOH KPOBH.

NeirodunbTpaumua. Yaanenue JedKOLUTOB Cylle-
CTBEHHO CHMKAeT PUCK UMMYHHOU PeakI[uU, Pa3BUTHUS
BOCHAJIMTETLHBIX PEAKIUH Y IIJIOZ[A U IePe/laur BHYTPHU-
KJIETOYHBIX BUPYCOB. Tak:ke yMeHbIIIaeTCsl BEPOSITHOCTD
Pa3BUTHS TPAHCIJIAHTAIMOHHO-aCCOITUUPOBAHHOTO 3a-
6oJieBaHUS «TPAHCIIAaHTAT IPOTHUB X03siuHa» (GVHD).

06ny4yeHHe KPOBH. dta mponeaypa obecreduBaeT
VHUUTOKEHUE aKTUBHBIX JIUMQOIUTOB, MIPe0TBpaIast
UMMYHOJIOTHYECKUE OCJIO’KHEHUS U YMEHbIIasi BEPOSIT-
HOCTB Pa3BUTHs TPAHCILIAHTAITHOHHOTO UMMYHHOT'O OT-
Bera. Kpome TOrO, 06JIyUeHHE CHUKAET PUCK TIEepeaun
nuTomMerajgopupycHou uHpexkuu (IIMB), uro ocobeH-
HO Ba’KHO IPU BHYTPUYTPOOHBIX TpaHCPY3USIX.

KnuHuyeckue pe3ynbTaTbl W NPOrHO3. AHATM3 KJIU-
HUYECKUX CIydaeB JIeMOHCTPUpYeT 3PPeKTUBHOCTD
wiazmadepesa 1 UMMYHOTJIOOYTMHOBOM TEPATTHH B CHU-
JKEHUM TUTPA Pe3yc-aHTUTE U MPO(PHUIAKTUKE OCTIOXK-
HEHUH, aCCOIUMPOBAHHBIX C pe3yc-uMMyHu3aiuei. O-
HaKO BbIOOP METO/Ia TEPATINH U €0 IPUMEHEeHUE 0K -
HBI IPOBOIUTHCSA UHAUBU/IYaTbHO, YUUTHIBAS COCTOSTHUE
GepeMeHHOH JKEHIIUHBI U IJI0/[a, a TaKKe JUHAMUKY
W3MEHEHUs TUTPA aHTUTEI.

3aknyeHue. Ipumenenue wiasmadepesa U UMMY-
HOIVIOOYJTMHOBOU TEPAITUU SABJISETCS TEPCIEKTUBHBIM U
Ba’KHBIM HallpaBJI€HHEM B COBPDEMEHHOU aKyIIEPCKOH
MIPaKTHKE, CYIIIECTBEHHO CHUIKAIOIIUM PUCK BOBHUKHO-
BEHHS TeMOJIUTHYECKOH O0JIE3HHU TIJI0/1a U YITYUIIIAIOIIIM
IepuHaTaJbHbIEe Pe3ybTaThl. BHeIpeHUEe MporpaMm
CKPUHWHTA U CBOEBPEMEHHOH MPODUTAKTUKH TTO3BOJIS-
€T 3HAYUTEJIbHO YMEHBIIUTh YaCTOTY TSKEIBIX (GOpM
pe3yc-uUMMyHHU3AIHH.
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ONTUMM3ALKA NOOX0M0B K AUATHOCTHHE W
JIGYEHHI0 aHOMAJIbHBIX MATOYHBIX KPOBOTEYEHHI,
CBASAHHbIX C OBYNATOPHOH OUCHYHHLHUEH,

B HOHTEKCTE (DepTUIbHOCTH HEHUIUH

Adpaesa H. H., Wykypos ®. H.

TalwKeHTcKan MeaMUMHCKan akafemus, TalKeHT, YsbexuctaH

BeepeHue. OsysisaropHast iuchyHK-
M1 YACTO BBICTYTIAET B KAYECTBE OCHOB-
HOI'0O ME€XaHU3Ma Pa3BUTHUA aHOMAJIbHO-
ro MaToyHOTO KpoBoreueHus (AMK),
IIPpUBOJAA K CEPbE3HBIM ITOC/IEACTBUAM
JJ1sl PEIIPOAYKTUBHOTO 3/I0POBbA KE€H-
IIIWH, BKJTIOYAs CHIKEHHE (PePTUIIHHO-
CTH ¥ BO3BHUKHOBEHHeE MTPOo0JIeM C 3ava-
THeM [1-5].

Lienb HcCnepoBaHUA 3aKiTIOUaeTCs B
pazpaboTKe U BHEJ[PEHUH KOMILIEKCHO-
TO MOAXO/A K IMATHOCTHKE U JIEUEHUIO
AHOMAJIbHBIX MAaTOYHBIX KpOBOTe‘IeHPIfI,
CBSI3aHHBIX C OBYJISITOPHOH JUCHYHKITH-
€eli, C aKIIeHTOM UX BJIMSTHHE Ha Perpo-
JAYKTHUBHOE 3/10POBbE JKEHIIUH.

Marepuan u metoabl. B uccienosa-
HHE 6])1)10 BKJIIOYUEHO 110 2KEHIIUH, C
AMK, CcBA3aHHBIMHU C OBYJIITOPHOM JIHIC-
dyuknuent. 3 Hux, I rpynmna (ocHOB-
Hasl) cocTosiyia 60 JKEHIIUH PaHHEro
penpoaykTuBHOTO Bo3pacra ¢ AMK, 1T
rpymmna (OCHOBHAsi) — COCTOsLIA U3 50
JKEHINWH IMO3JHEr0 PpenpoayYKTHBHOTO
Bospacta ¢ AMK, cBsI3aHHBIMU C OBYJISI-
TopHOU AuicyHKIMEH. ['pyTITy KOHTPO-
JIST COCTaBUJIUA 40 3/I0POBBIX JKEHIINH
PEIPOAYKTUBHOTO BO3PACTA.

PesynbTaTthl. VceenoBanus ropMo-
HaJIbHOTO Tpoduid IOKa3aaH, 4YTo y
70% KEHIUH OCHOBHOU TPYIIIHI ypO-
BEHB CTPAIN0JIA COCTABIII 480 11T/ M1,
YTO HA 20% BBIIIe BEpXHEW IPAHUIIBI
HOPMBI (400 1T/ MJT). YPOBEHD ITpOTEC-
TepoHa y 65% *KeHIITUH PAHHETO PEIpo-
JIYKTHBHOTO BO3pacTa COCTABUII 0,5 HT/
MJI, & Y 55% YKEHIIIH MTO3THETO PEIpo-
JIYKTHBHOT'O BO3pacTa — 0,7 HI/ MJI, YTO
HUKEe HOPMaJIbHOTO Juamnas3oHa. Y
GOHLIHI/IHCTBa IMaITUEHTOK YPOBEHB TEC-
TOCTEPOHA HAXO/IUJICS B IIpeJiesiaX Hop-
MBI ¥ COCTaBHUJI 0,5 HT'/ MJI, YPOBEHB ITPO-
JIAKTUHA TaK)Ke OCTaBaJICS B IIpeJiesiax
HOPMAJILHOTO COZIEPKAHUS — 15 HT/MJI,
a ypoBeHb AMT ObL1 CHIKEH /10 1,0 HT/
MITY 30% >KEHIIIH ITO3/THETO PEMTPOYK-

THBHOTO BO3PAaCTa, UTO YKa3bIBAET HA
CHUKEHUE OBapHUaJbHOI'O pe3epBa.
AHann3 ypoBHA IIUTOKWHOB ITOKa3aJl
MOBBIIIIEHHBIE YPOBHU BOCIAJIUTEIb-
HBIX MapKepOB y 40% »KEHIIUH OCHOB-
HOM rpymmbl. YpoBeHsb IL-6 cocTaBui 7
r/mt, a ypoBenb TNF-6 yBestrueH 10
8,5 ir/mi1. Y 50% 3KeHIIMH OCHOBHOU
rpynibl Ha Y3U SUIHUKOB ObLITN BBISB-
JIEHBI CJIEAYIONIEe U3MEHEHHUsI: YBeJIU-
yeHHe CpefHero 00beMa SUIHUKOB 60-
Jiee 4eM 10 12 MJI, Hajuure 12 u 6osiee
MEJIKHX (DOJUTHKYJIOB B KQXK/IOM SIMIHH-
Ke, pPa3MEePOM 2-9 MM, a TAK»Ke YBEJIH-
YeHUe CTPOMBI SUYHUKOB U ITOBBIIIIEH-
Hasi 9XOT€HHOCTb.

3aKnYeHHe. AHoMasbHbIE MATOY-
HbI€ KPOBOTE€UEHUSA, CBAA3AaHHbIE C OBY-
JIITOPHOU IuChYHKITUEH, KOPPETUPY-
I0OT ¢ UIBMEHEHUAMU B TOPMOHAJIBHOM
(ome, 0cOOEHHO € TTOBBIIIIEHUEM YPOB-
HA 3CTpaauoJia U CHUXXEHUEM YPOBHA
IIPOTECTEPOHA, & TAKXKE C YBETMIEHUEM
BOCHTAJIUTEJIBHBIX MAapPKEPOB U U3MEHE-
HUSAMU CTPYKTYPBI AIMUHUKOB Ha Y3U.
ATHU Pe3yabTaThl OAUEPKUBAIOT BaXK-
HOCTh KOMILJIEKCHOTO MOZIXO/Ia K Jirar-
HOCTHUKE U JIEUEHUIO aHOMAJIbHBIX Ma-
TOYHBIX KDOBOTEUEHHU I, BKJTIOYAIOIIETO
TOPMOHAJIBHYIO KOPPEKIIHIO, IIPOTHUBO-
BOCITAJIUTEJIBHYIO TE€PAaITUuI0 U MOHHUTO-
PHHT COCTOSAHUA ANYHUKOB.
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PenpopoyKTuB éwpard aénnapaa oBynauua
oy3unuiK 6unad 60FNUK 6a4agoHaaH aHoman
KOH KEeTHLIWHKM TallXMcnall Ba Aasonampa

MaKeyn éHpawysnapH4 TaHnau

Aépaesa H.H., llyxypos .H.

TowKeHT TMBOUET aKafeMuscH

Hupnw. Osynsanusaaunr Gy3uaiaimm
aKcapuaT Xosataapza 6adaoH/IaH aHO-
MaJI KOH KE€THUIIIN MEXaHU3MUHUHT pU-
BOKJIAHMININZA ACOCUI OMMUJT CHbaTHIA
OJIJT yPUHTA YUKAIU Ba a€JJIapHUHT
PETNPOIyKTUB CAIOMATIUTHA SKUITAN
acopatiapra, JKymiagaH, GepTuIiK-
HUHT ITaCAUHIIIA Ba XOMUJIIOP OYJTHTIT
OmtaH OOFJIMK MyaMMOJIADHU TaMI0
Kuiazau [1-5].

TapKUKOT MaKcapK. TafKUKOT MaK-
caziy y3 WUHUTa OBYJIAIUS OY3UIIHIIN
6uiaH 6OFTUK, OyIraH 6auajoH/IaH aHO-
MaJI KOH KETUIIINHU TAIIXHCJIAIIl Ba
KOMILJIEKC JTaBOJIaITa Oy IraH €H/1a1yB-
JIAPHU UUIa0 YUKHIIT XaM/a JaBoJIalil
YCYJUTADUHUHT aéjlyiap PEnpOayKTHB
CaJIOMaT/IUTUTa TAhCUPUTA YPFY Gepran
X0JI7Ia aMaJTAETTa JKOPU I ATUIIAH OO0~
par.

Marepnannap Ba metognap. Tax-
KUAKOTTA OBYJIAIIUSHUHT Oy3UIHIIN OH-
J1aH OOFJIHK X0J1a OaualoH/[aH aHOMAaJT
KOH KETHUIIIHN TAalllXHCH Ks‘/'f/'II/IJ'II‘aH 110
Hadap aéxn xanb stwiau. Kku rypyx-
ra 6ysmHTraH 6eMopsIapHUHT 1 rypyxu
(acocuit) 60 Hadap aénman ubopar
6y1u6, 6aua;oOH/IaH aHOMAJI KOH KEeTH-
1y OY7IraH 5pTa penpoAyKTUB EI/Iari-
smapaup. II typyx (acocuit) OBYJIAIUS
Oy3wuauliy OvIaH OOFJINK Tap3/ia bava-
JOHZAH aHOMAaJ KOH KeTHUIIH Kau
STUJITAH PEIIPOYKTUB KaTTa €1/Iary 50
aénman ubopat 6ysnmu. Hazopat rypy-
XUHU 5Ca PEMPOAYKTUB EMIATH COFJIOM
40 aéJI TAIIKUI ST,

TapKUKOT HaTHIKanapu. FopMorIap
Jlapakacy 6yirJa YpraHuli HaTHKasia-
PH¥ UIyHU KYPCATAUKU, aCOCHH TYpyX-
HUHT 70% aénujia 3CTPAINOII Taparka-
cu 480 ur/mut 6y1ub, MeBEPUI KypcaT-
KUY 4yerapajapuza 20%ra 10Kopu
(400 ir/MuT). DpTa PENPOAYKTHB E1I1/1a-
I'H a€JUTapHUHT 65%ua Oy KypcaTKud
— 0,5 HI/MJI, KeU PEPOAYKTUB EIia-
rujapaa — 0,7 Hr/mia, 6y HOpMaJl

KYpCaTKHUYJIaH MacT. beMopyapHUHT
aKcapusTHJIa TECTOCTEPOH HOPMaJ
KypcaTKU4 uerapacuia Ba 0,5 Hr/MJ1 HU
TAIIKWI 3TU, IPOJAKTUH Japa’kacu
XaM 15 Hr/MJ1 6yib, MebEP KypCaTKu-
4y yerapajapusia 6y, aHTUMIOJLIIED
ropmon# (AMT) mapaskacu sca Ked per-
POAYKTHUB €miaru 30% aénya 1,0 Hr/ Mt
raya racamras, Oy TyXyMIOH 3aXHpacH-
HUHT KaMalraHuHU owiaupaan. [{uro-
KUH JIapaKacH TaXJIWJIA aCOCUH TypyX-
Jaru 40% aénma syUIMFIaHUII OeJIriia-
PY Aapakacy I0KOPIJINTHHU KYPCAT/IH.
IL-6 mapakacu 7 Ir/MJI HU TaIIKHAJI
atau, TNF-6 napaskacu 8,5 nr/mut raua
OpTraH. ACOCHUH TYPYXHUHT 50 %H/1a Ty-
xympornap YTT KuivHraHma Kynusa-
TH 3TapyIIIIap aHUKJIAHAM: TyXyMIOH-
JIADHUHT ypTavya Xa>KMH 12 MJI rava Kat-
TaJIAIITaH, Xap OUp TYXyMOH/A 2-Q MM

thoiipananunrad apaéuéTnap:

yauaMaa 12 Ba yHZ[aH OPTHK Maiga
donnukynanap 60p, MIYHUHTEK, TYy-
XyMJIOHJIAp CTPOMAaJIapy KaTTaIaIlraH
Ba BXOTEHJIUK IOKOPH.

Xynoca. Oysnsanus Guiad GOFIHUK
GysiraH 6aua;OH/IaH AaHOMAJT KOH KEeTH-
I, alHUKCA, 3CTPAZUOJI Aapakacu
IOKOpH Ba IIPOTECTEPOH Aapakacy Ia-
caliraH BazusATIap/a, IIyHUHI/IEK, sJI-
JIMFJIAHUII OesIriiapy opTran Ba YTT-
Jla TYXyMJIOH TY3WJIUIIH Y3rapUILIapu
Ka#j sTujraHga ropmoHas (poHHU
V3TapTUPHII TAIOUPH 00 OOPHUIAIH.
By Hatmxkanap 6ayajjoHZaH aHOMAJ
KOH KETHIIIA TUaTHOCTUKACU Ba J[aBO-
JIanza ¥3 waura ropMoHsIap 6uiaH Ko-
PeNAANUSA KUJIUII, SAJJIAFIaHUAIITa
KapIly MyoJIasKa Ba TyXyM/IOHJIAp X0J1a-
THHU Ky3aTnO OOpUIIHU OJITAaH EHZA-
[IYBHUHT MyXUMJ/TUTHHU TAbKUITAAIH.
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Optimization of approaches to diagnosis
and treatment of abnormal uterine bleeding
associated with ovulatory dysfunction

in the context of women’s fertility

Abraeva N. N., Shukurov F.I.

Tashkent Medical Academy, Tashkent, Uzbekistan

Intreduction. Ovulatory dysfunction
is often the core mechanism for the
development of abnormal uterine
bleeding (AUB), which leads to serious
consequences for women’s reproductive
health, including fertility decrease and
problems with conception [1-5].

The purpose of the study is to develop
and implement an integrated approach
to the diagnosis and treatment of
abnormal uterine bleeding associated
with ovulatory dysfunction, focused on
their impact on women’s reproductive
health.

Materials and methods. The research
included 110 women with AUB
associated with ovulatory dysfunction.
Of these, group I (main) consisted of 60
women of early reproductive age with
AUB, group II (main) consisted of 50
women of late reproductive age with
AUB associated with ovulatory
dysfunction. The control group
consisted of 40 healthy women of
reproductive age.

Outcomes. Studies of hormonal
profile showed that in 70% of women in
the main group, the estradiol level was
480 pg/ml, which is 20% higher than the
upper limit of normal (400 pg/ml).
Progesterone levels in 65% of women of
early reproductive age were 0.5 ng/ml,
and in 55% of women of late
reproductive age they were 0.7 ng/ml,
which are below the normal range. In
most patients, the level of testosterone
was within the normal range and
amounted to 0.5 ng/ml, the prolactin
level also remained within the normal
range - 15 ng/ml, and the AMH level was
reduced to 1.0 ng/ml in 30% of women
of late reproductive age, which shows a
decrease in ovarian reserve. Analysis of
cytokine levels showed increased levels
of inflammatory markers in 40% of
women in the main group. The IL-6 level

was 7 pg/ml, and the TNF-6 level was
increased to 8.5 pg/ml. In 50% of
women in the main group, ovarian
ultrasound identified the following
changes: an increase in the average
volume of the ovaries to more than 12
ml, the presence of 12 or smaller follicles
in each ovary, 2-9 mm in size, as well as
an increase in the ovarian stroma and
increased echogenicity.

Conclusion. Abnormal uterine
bleeding associated with ovulatory

List of references:

dysfunction is correlated with changes
in hormonal levels, especially with
increased estradiol levels and decreased
progesterone levels, as well as increased
inflammatory markers and changes in
ovarian structure on ultrasound. These
results highlight the importance of a
comprehensive approach to the
diagnosis and treatment of abnormal
uterine bleeding, including hormonal
correction, anti-inflammatory therapy
and monitoring of ovarian health.
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WHHOBALMOHHLIK Noaxomd K QUarHocTHKe
W NIeYeHUI0 Gecnnoaua V HEeHLLUH,
00ycnoBneHHoro guc@yHKLUHerh HapnoyeyHUKoB

Ausapoga L. A., Wykypos @. H.
TawkeHTcKan MeMUmMHeKan akagemus, TawKeHT, YabexuctaH

Beepenue. /luchyHKusa HaIOYey-
HUKOB MOYKET OKa3bIBaTh CYIIIECTBEHHOE
BJIMSIHYE HA TOPMOHAJIBHBIN (DOH JKeH-
ITUHBI, IIOCKOJIBKY HAAIIOYE€YHUKU BbI-
pabaThIBAIOT psIJT BAXKHBIX TOPMOHOB, B
TOM YHCJI€ KOPTHU30JI, AaHAPOTE€HBI U aJIb-
JoctepoH [1-2]. TopMOHBI, BEIpabaThI-
BaeMbl€ HaAIIOYEYHHUKaMU, UTPAIOT
Ba>XHYIO POJIb B PeryyAllMd MeHCTPY-
aJIbHOTO IIMKJIA, OBYJISAIIUU U TIOIED-
s)kaHuu G6epemeHHOCTH. HapyieHus B
UX CUHTE3€ MOTYT IIPUBECTH K OecIuio-
Auio [3-5].

Lienb HccnepoBaHUA 3aKiTiouaeTcs B
paszpaboTke u oneHKe 3GHEKTHBHOCTH
HOBBIX METOA0B, IMO3BOJIAIIINX TOYHO
JINaTHOCTUPOBATD U IeJIEHAIPaBIEHHO
KOPPEKTUPOBATh HAPYIIIEHUs, CBA3aH-
HbIe ¢ PyHKIIMEN HATIOYEUHUKOB.

Matepuan u meTogbl. B uccienosa-
HHe ObUTIO BKJIIOUEHO 70 KEHIIUH Perl-
POIYKTUBHOTO BO3PACTa, Pa3/ieJIEHHbBIX
Ha JAB€ I'PYIIIBI: OCHOBHAA IpyIIia U
KOHTpOJIbHAs rpymma. OCHOBHAsS TPyTI-
I1a BKJIIOYasa 40 >KeHIUH, Y KOTOPBIX
ObUIa JUATHOCTUPOBAHA JTUCHYHKITUS
HaAII0YeYHUKOB. 'pymmy KOHTPOJIA co-
CTaBHJIN 30 3/I0OPOBBIX KEHIIUH.

PesynbTatbl. VceenoBanus moka-
3QJTH 4UTO, y 28 U3 40 KEHIINH OCHOB-
HOH Tpynmbl (70%) OBUIH BBISIBIIEHBI
3HAYMMbI€ OTKJIOHEHHUA B YDOBHAX I'OP-
MOHOB HAZAIIOUEYHHUKOB (HO CpaBHEHHIO
¢ KOHTPOJIbHOU Tpymmoi). Takike y 25
skeHITUH (62,5%) ObLIO BHISBJIEHO YBe-
JINYEHHUE YPOBHA aHIAPOT€HOB, IIPEBLI-
[IaInee BEPXHIO TPAHUILy HOPMBbI
Juist Tectoctepora u JII'DA-C, u IOBbI-
IIIEHHBIA YPOBEHb KOPTU30J1a Y 18 JKeH-
muH (45%), UTO MOKET YKa3bIBaTh Ha
TUIIEPAKTUBHOCTh HAJIIOYEYHUKOB. Y 15
skeHInVH (37,5%) ObUT BBISABJIEH IIOBbI-
[IEHHBIH YPOBEHDb AJIBJOCTEPOHA, UTO
MO>KET CUTHAJIN3UPOBATh O HApyIIEeHU-
SIX B PETYJISAIUN BOJHO-COJIEBOTO OaJIaH-
ca. [Tpu Y3U opraHoB MaJIOrO Ta3a BbI-

SIBJIEHBI UBMEHEHUSI B CTPYKTYPe U (PyH-
KIMU SUYHUKOB, KOTOPBIE BKJIFOYAJIN
YMEHBIIIEHUE KOJIMUECTBA aHTPATbHBIX
(OJTUKYJIOB y 20 KEHIUH OCHOBHOM
rpymisl (50%), 94TO MTOATBEPIK/IaeT Ha-
PYIIEHHE OBYJIATOPHON (DYHKITUH.
3aKnig4YeHne. BrisasiieHHbIe 3HAYUN-
MblI€ OTKJIOHEHUsI B YPOBHSIX TOPMOHOB
Ha/IMIOYE€YHUKOB y OOJIBIITMHCTBA yJac-
THHUI] OCHOBHOH Tpynisl (70%) yKa3bl-
BalOT Ha MPAMYIO CBSI3b MEKIY rOPMO-
HaJIbHBIMU HapYIIIEHUSIMU, CBI3aHHbI-
MH C THIIEPAKTUBHOCTHIO HAJIITOYEUHH-

KOB, ¥l HADYIIIEHUSIMU PETTPOYKTUBHON
dyHKIHMH. YBenuueHue YpOBHS aHIPO-
TeHOB, KOPTU30J1a U aJIbJlOCTEPOHA MO-
JKeT HETaTHUBHO BJIUSTh HA MEHCTPYaJTb-
HBIH I[UKJI, OBYJISIIUIO M CIIOCOOHOCTH K
3a4YaTHIO, YTO OBLIO IIOATBEPIK/IEHO U3-
MEHEHUSIMH B CTPYKTYpe U (PyHKIUH
SIMYHUKOB, BBIIBJIEHHBIMU C IIOMOIIHI0
Y3U. 9tu pe3ysnbTaThl MOUEPKUBAIOT
HeOOXO/IUMOCTh MHTErPAIli MHHOBA-
[IMOHHBIX MOJIXO/IOB B JINATHOCTUKY U
JledeHue OeCIIJIOANs, CBA3AHHOTO C JIUC-
yHKIIMEH HATIOYEUHUKOB.
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Aénnappa oyWpaKycTy 6eanapu OUCHYHKLMUACH
ounad uopanaHraH 6enywWTAMKHA TaWxXucnaL
Ba JaBonawira MHHOBALMOH EHOAWIUIL

Ausaposa ILLA., llykypos .0,

TowKeHT TMOBUET aKafeMusicH

Hupuw. Byiipaxycru Gesnapu aén-
JIADHUHT TOPMOHAJI (POHUTA Ce3WTapIN
paBuIia TabCUP KypcaTaau, YYHKHU
Oyiipakycty 6e371apy KaTop TOpMOHJIap,
XyCyCaH, KOPTU30JI, aHPOTEH Ba AJIb/10-
CTepOH Kabu TOPMOHJIAPHU UIILTA0 Uu-
Kapanau [1-2]. Byiipakyctu 6esnapu
UMUIab YuKaprad TOpMOHJIap Xah3 IUK-
JIMHUHT MYHTa3aM KE€UHUIlH, OBYJIAIUA
Ba XOMUJIAZOPJIUKAA MYXUM POJb
VitHaiu. [opMOHIap CHHTE3UHUHT Oy-
BUJIHIIH OEIyIITINKKA OJTUO KEeTUIIN
MyMKHH [3-5].

TapKUKOT MaKcapgHu. TanKuKOTAH
MaxKcaj — OyipaKycTu (PyHKITUsICH Ou-
J1aH 60FTUK OYy3WIHIIUTAPHHU aHUK Talll-
Xycialm Ba HYKCOHJIADHH Ty3aTHUIIra
WYHATTUPWITAH STHTU METOJIJIADHUHT
caMapacuHu 6axoJalil.

Marepuannap Ba merognap. Tajku-
KOTTra penpojyKTUB €myiara 70 Hadap
aéy sxamb ATUINO, yIap UKKU: acOCUU
TypyX, Ba Ha30paT rypyxJjapura Gy IMH/TH.
Acocuii rypyxra OGyipakyctu 6e3iapu
(aouATH Oy3WIHINN TAIIIXUCTAHTAH 40
Hadap aén kuputwiiu. Hasopat rypy-
XMHU 3Ca COFJIOM 30 aéJl TAIIKUJI ST/IH.

TapKUKOT HaTMKanapH. TagKuKoT
HATIKUIADUHUHT KYPCATHIIINYA, acO-
culi TypyxJaru 40 aénjan 28 nadapu-
na (70%) HazopaT rypyxura HucbataH
Oyiipakyctu 6e3jlapu TOPMOHJIAPH Jia-
paskacu KypcaTKUWIapH Ce3UIapIIu pa-
BUINZIA OFTAaHU aHUKJIAHAW. 25 aénga
(62,5%) KOH/Ia aHAPOTEH Ba JETU/IPO3-
MHUAH/POCTEPOH CybbaT aapaxacu
TECTOCTEPOH YUYH HOPMAaJI YerapaHuHT
Tela KypCaTKUWIApUAAH XaM I0KOPHU-
ury, 18 aénna (45%) KopTU30JI Japa-
skacu OaJIaHJJINTH aHUKJIAHJIMKH, Oy
OyiipakycTy 6e3IapUHUHT THIIEPAKTUB-
JIUTUHY Ounpupanu. 15 Hadap aénma
(37,5%) anpmocTepoH mapakacu
IOKOPHWIUTH aHUKJIaH/IH, Oy CyB-Ty3 Oa-
JIaHCH OOIIKAPWIHIIHIAA Oy3UIUIILIAD
6opauruHu 6uagupanu. Kuuuk toc

ap3osapu YTT KuiuHrasa TyxyM/10H-
Jiap Ty3winmy Ba GaosusTHAA y3ra-
pHUILIAp Ky3aTHIAH, yjIap KaTopuzia
acocui rypyxzaru 20 aénza (50%) aH-
Tpast GoJUTHKYIaIap COHU KamMairaHu
AHUKJIaHIH, Oy OBYJISIIUA DYHKIHSCH-
HUHT Oy3WJITAaHIHU UCOOTIIAN TN,
Xynoca. Acocwuii rypyxHUHT aKcapu-
AT UIITUpoKvYrIapuza (70%) Gyipax-
YCTY TOPMOHJIAPH JJAPAKACUHUHT CE3H-
JIapJid PaBUIIJIA Y3rapyinu Oydpakyc-
TH 0e3/TapuHUHT yTa GHaos UILIANINA
O6unaH GOFIUK Tapaza ropMoHas (GoH
Ba PENPOAYKTUB QYHKIUsA Oy3IHAIILIA-

thoiipananunrax aga6uéTnap:

puHHUHT GeBocuTa OGOFIUKJIUTHHU
KypcaTaau. AHIPOTEeH, KOPTU30J Ba
aJIbIOCTEPOH TOPMOHJIAPH JaparkacH-
HUHT OPTUIIU XAH3 UK, OBYJIAIHS
Ba XOMIJIAIOp OyJIHIITa CaTONH TAhCUP
KYpCaTHIIX MYMKUH, Oy TyXyMIOHJIap
TY3WIUIIH Ba QYHKITUACHIA Y3TapHII-
napra onub kenumu YTT épmamuga
TacauKIaHau. By HaTmokanap Oyipak-
yctu 6e3napu auchyHKIUsACH OUIaH
OOFTHK OyJITaH OEyIITIUKHY TAIIIXUC-
JIalll Ba JIABOJIAIITa MHTErPAIUAJIATITaH
MHHOBAIIMOH EHZAIIHIIN 3aPYPIUTHHA
KypcaTaJin.
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Innovative approach to diagnosis
and treatment of infertility in women
due to adrenal dysfunction

Anvarova Sh.A., Shukurov F. I.

Tashkent Medical Academy, Tashkent, Uzbekistan

Introduction. Adrenal dysfunction
can have a significant impact on a
woman’s hormonal balance, as the
adrenal glands produce a number of
important hormones, including cortisol,
androgens, and aldosterone [1-2].
Hormones produced by the adrenal
glands play an important role in
regulating the menstrual cycle,
ovulation and maintaining pregnancy.
Disturbances in their synthesis can lead
to infertility [3-5].

The purpose of the study is to develop
and evaluate the effectiveness of new
methods that allow accurate diagnosis
and targeted correction of disorders
associated with adrenal function.

Materials and methods. The study
included 70 women of reproductive age,
divided into two groups: the main group
and the control group. The main group
included 40 women who were diagnosed
with adrenal dysfunction. The control
group consisted of 30 healthy women.

Results. Research has shown that 28
out of 40 women in the main group
(70%) showed significant deviations in
the levels of adrenal hormones
(compared to the control group). Also,
25 women (62.5%) had increased
androgen levels above the upper limit of
normal for testosterone and DHEA-S,
and elevated cortisol levels in 18 women
(45%), which may indicate adrenal
hyperactivity. In 15 women (37.5%), an
increased level of aldosterone was
identified, which may indicate
disturbances in the regulation of water-
salt balance. Ultrasound of the pelvic
organs revealed changes in the structure
and function of the ovaries, which
included a decrease in the number of
antral follicles in 20 women of the main
group (50%), which confirms a violation
of ovulatory function.

Conclusion. The identified
significant deviations in the levels of
adrenal hormones in the majority of
participants in the main group (70%)
show a direct connection between
hormonal disorders associated with
adrenal hyperactivity and reproductive
dysfunction. Increased levels of
androgens, cortisol and aldosterone can

negatively affect the menstrual cycle,
ovulation and fertility, which has been
confirmed by changes in ovarian
structure and function spotted using
ultrasound. These results highlight the
need to integrate innovative approaches
into the diagnosis and treatment of
infertility associated with adrenal
dysfunction.
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0co6eHHOCTH MEHCTPYanbHO#H YHKLUA
Y HEHULMH NO3HEro PenpoayKTHBHOIO BO3pacTa
C HA3HUM 0BapHanbHLIM Pe3epBom

Axmepnxauosa X. 3., Wykypos @. H.
TalwKeHTcKan MeaMUMHCKan akafemus, TalKeHT, YsbexuctaH

BBepeHHe. OxHuM 13 KJIIOUEBBIX ac-
[IEKTOB, OTIPE/IEISFOIINX PEPO/IYKTHB-
HBII TIOTEHIUAJT KEHIIUHBI, SIBJISIETCS
OBapUAJIBHBIA Pe3epB, KOTOPBIA OTpa-
JKaeT KOJIMYECTBO M KAaYeCTBO OCTaB-
LINXCA AULEKJIETOK B IMYHUKAX [1-3].
C BO3pacToOM OBapHUaJIbHBIN pe3epB He-
130€KHO CHIKAETCSI, UTO BJIEYET 32 CO-
601 N3MeHEeHUsI B MEHCTPYJIbHOH (yH-
KIIUU ¥ yMeHbllleHue (GepTUIbHOCTH.
Tem He MeHee, TOAPOOHBIM MeXaHU3M
B3aMMOCBSI3U MEXKy YPOBHEM OBapH-
aJIHOTO pe3epBa U U3MEHEHUSIMH B
MEHCTPYaIbHOU (DYHKITUU OCTAETCS He-
JIOCTATOYHO MU3YYE€HHBIM, UTO MO IEp-
KHMBa€eT BaXKHOCTh [IPOBEIEHVSI JAHHO-
TO HCCIIeIOBAHUA [4-5].

Llenb HccneaoBaHUA 3aKII09aeTca B
U3yYEeHUH OCOOEHHOCTEH MEHCTpPYyaib-
HOU (DYHKIIMH Y YKEHIIVH [I03/{HETO PEll-
POAYKTUBHOTO BO3pACTa C HU3KUM OBa-
PHUATIBHBIM PE3EPBOM.

Marepuan u metoabl. B uccienosa-
HYe OBLIO BKJIIOYEHO 110 JKEHIIUH I10-
3/IHETO PEMPOAYKTUBHOTO Bo3pacra. B
3aBUCUMOCTH OT YPOBHSI OBAPUAJIBHOTO
pe3epBa, MaIrueHTKU ObUTH pas/iesIeHbl
Ha JiBe rpynnsl: I rpynmna (ocHOBHAsT) —
60 >KeHIIH TI03/THETO PEIPOIYKTUBHO-
TO BO3pacTa ¢ HU3KUM OBapUATIHHBIM
pesepBom, II rpymma (ocHOBHasI) — 50
JKEHINUH MT03/THETO PEMPOAYKTUBHOTO
BO3pacTa ¢ KpaiiHe HU3KUM OBapHaJib-
HBIM pe3epBOM. I'pymiry KOHTPOJIA co-
CTaBWIN 40 KEHIUH C HOPMaJIbHBIM
OBapUAIHHBIM PE3EPBOM.

PesynbTaTthl. Ananns ucceI0BaHus
MEHCTPYaJIbHOU (DYHKITHH IIOKA3aJI YTO,
HeperyJsIpHble MEHCTPYyaIllH ObUTH 3a-
PETUCTPUPOBAHBL y 70% >KEeHIUH U3 [
rpynnsl Uy 85% sxenuuH u3 II rpym-
IIpl. AMeHOpes U OJIMTOMeHopes Ha-
Or01aTuCh v 40% marnueHTok Bo 11
rpymie (1o cpaBHeHUIO ¢ 25% B I rpyr-
I1e) ¥ MeHee YeM y 5% — B KOHTPOJIbHOU
rpymme. AHaJIu3 TOPMOHAJIBLHOTO CTaTy-

€a U JAHHBIX YJIBTPA3BYKOBOTO HCCIIE-
JIOBAHUSI IIOKA3aJ1, UTO Y >KEHIIVH C HU3-
KUM ¥ KpaiiHe HU3KUM OBapPHATbHBIM
pezepBoM (I u II OCHOBHBIE TPYIIIIHI)
Habro/1aCh O0J1ee BhIpAsKEHHbBIE U3-
MEHEHHSI B MEHCTPYaJIbHOH (YHKIIUH
[0 CPAaBHEHUIO C KOHTPOJIBHOU TPYTI-
moii. B I rpynme ypoBenb AMI 6L CHU-
J)keH y 80% malmeHToK, COCTaBJIsIsI B
CpeZIHEM 0,7 HT/MJI, B TO BpEMSI KaK ypo-
BeHb ®CT' ObUT yBeTUUEH Y 75% JKeH-
IIUH, JlocTuTas B cpeaeM 12 ME/ 1. Bo
II rpynne aHasoruyHble MOKa3aTesld
ObpLTH elé OoJiee CHUIKEHBI: YPOBEHD
AMT cocTaBwI B CpeiHEM 0,3 HT/MJI Y
00% manueHToK, a ypoBeHb OCI' moBBI-
cwes 1o 15 ME/ny 85% sxenmun. ITpu
YJIBTPa3BYKOBOM HCCJIEZJOBAHUU OBLIO
0obOHapy»KeHO YMeHbIIIeHHE 00'beMa sTHy-
HUKOB y 65% >keHIUH B I rpynmne u 'y

80% Bo 11 rpymime. CpeziHee KOJTTYECTBO
AHTPAJIBHBIX (POJITTUKYJIOB COCTABUIIO 5
B I rpynnie 1 3 — Bo II rpymnmne no cpas-
HEHHIO C 10 B KOHTPOJIbHOU TPYIIIIE.

3annigyeHune. PesyibTaThl UCCIIEO0-
BaHUsA HOATBEPKIAIOT, YTO CHIKEHUE
OBapUAaJIbHOTO pe3epBa y KEeHIIUH 0~
3JTHETO PENPOAYKTUBHOTO BO3pacTa
CBSI3aHO C U3MEHEHUSMU B MEHCTPYaJIb-
HOM (PYHKIUU ¥ FOPMOHAJILHOM IIPO-
¢ure. HauboJsiee BhIpaskeHHBIE HAPY-
IIeHNs ObLIU BBIABJIEHBI Y KE€HIIHMH C
KpaliHe HU3KUM OBapHAJIbHBIM Pe3ep-
BOM. OTH JIaHHbIE IIOAYEPKUBAIOT BaYK-
HOCTh paHHEH JUArHOCTUKM U paspa-
GOTKM UHAMBUYaIU3MPOBAHHbBIX CTpa-
TErnii KOPPEKIUH IS MOAEePAKAHMS
PEIPOAYKTUBHOTO 3[0POBbSI DTOM KaTe-
TOPUH ITAIIUEeHTOK.
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OBapuan 3axupacu nact 6ynra
Key penpojyKT1B éwpary aennappa

Xai3 QYHKLUHUACHHUHT J3UTa XOCTHKIApH

Axmenanosa X. 3., lykypos . U.
TowKeHT TMBOUET aKafeMuscH

Hupuw. AéinapHuHr penpoayKkTuB
CUTOXUATUHU OEJITMJIOBYM ACOCHUH KH-
xXaTyIapAaH OUpH TyXyMIIOHJIAP 3aXUpa-
cu OyIu0, y TYXyMIOHIap/ia KOJITaH Ty-
XYMJIADHUHT MUKJIOPU Ba cUdaTUHU
akc srTupazu [1-3]. Emr xarranamran
capu TYXyM/IOHJIap 3aXUPacyu MyKappap
paBuma kamasaau, 0y xai3 Kypuin
byHKIMSACUHUHT y3rapuimura Ba dep-
THWUTHKHUHT [TacaluImra oub Kea-
nu. [lyHra Kapamaii, TyXyM/IOHJIap 3a-
XUpacu Japakacu Ba XaW3 KypHII
dbyHKUMACHAATH Y3rapHIILIAp YPTaCH-
Jlary OOFJTUKJIMKHUHT OaTadcut Mexa-
HHU3MU eTap/Iinya ypraHuwiMan KOJIMOK-
J1a, Oy 5ca yioy TaAKMKOTHUHT MyXAM-
JINTUHYU TABKUIJIAUAH [4-5].

TapKUKOT MaKcaaH. Osapua 3axu-
pacu nact 6ysiraH aéyutapa xans QyHk-
[OVSIJIADUHUHT Y3UTa XOCTUTUHU ypra-
HUIII.

Marepuan Ba merognap. Taakuxor-
Jla Keu PenpoJlyKTUB EIJIaru 110 aén
HINTUPOK 3TAU. TyXyMIOH 3axupacu Ja-
pakacura Kapab 6eMmopJiap UKKH TypyX-
ra 6ynusau: I rypyxau (acocuit) — Ty-
XyMJIOH 3aXHPACH IACT OFJITaH Keu per-
ponykTuB €mparu 60 aén, 11 rypyxHu
(acocuii) TyXyM/IOH 3aXUpacH yTa Mmact
OynraH Keu PENnpOAyKTUB EIJIaTH 50
Hadap aén Tamkuwr atau. Hazopat ry-
PyXura HOpMaJs TYXyMZIOH 3aXHPaCUra
ara 40 aén kajab STUILH.

TapKMKOT HaTHManapu. Xaiis
Kypuil GYHKITUSCUHU TaXJIMJI KUJTUIIT
HaThxkacuza I rypyx aéamapuHUHT
70%una Ba Il rypyx aénnapuHuHr 85
dbousuga HOMyHTa3aM XaW3 KYpHII
Kau/1 5T, AMeHOpest Ba OJTUTOMEHO-
pes KuécaH onuHragzaa Il rypyxpa —
40%, I rypyxza — 25% Ba Ha30paT rypy-
xuzia 5%aH KaM 6eMop/a Ky3aTHI/IH.
T'opmoniap gapakacu Tax;jIuIu Ba yJib-
TPATOBYII TEKIITUPYBIAPU/IaH OJTUHTAH

MabJIyMOTJIapra Kypa, TYXyMIOH 3aXH-

pacu nact Ba yrta mact aémnap (I Ba I1
acocui rypyxJiap)/ia Ha3opaT rypyxura
HucOaTaH Xai3 QpyHKIUsICHUIA TKKOJ
yarapunuiap Kysatuiau. 11 rypyxaa Oy
KYpCaTKUWIAp YHAAH XaM IacT: 90%
6emopna AMT napaskacu ypraua 0,3 Hr/
v, OCT aca 85% aénma 15 ME/n raua
KyTapwirad. YJIbTPaTOBYII TEKIIIUPYB-
sapu Baktuza I rypyxparu 65% aénna
Ba II rypyxmaru 80% aénja TyXyMI0H-
Jlap Xa)KMU KAYpaMTaHU aHUKJIAH/IH.
AHTpans GOJTUKYIAIap ypTavya MUK-
JIOpH, Ha30part rypyxuza 10 Ta 6yranu
xosza, I rypyxpga 5 Ba Il rypyxaa 3 TaHu
TAIIIKWUJI 3TAU.

thoiipananunrad apaéuéTnap:

Xynoca. TagkKuKoT HaTHXKaIapu Ked
PENPOAYKTHUB E1JIaTH a€JIapAa TyXyM-
JTIOHJIAP 3aXUPACHHUHT ITAaCANUIITN Xai3
¢yHKIIUACK Ba TOPMOHAJ TPOPUITHUHT
y3rapuim OmaaH OOFTUKJIUTHHH Tac-
nukiagu. AKKon udonananran Oy3u-
JIMIIUTAP TYXYMZIOH 3aXHPACH JKy/a ITacT
OysiraH aéiapjaa Ky3aTHIAu. YOy
MabJIyMOTJIAp Xai3 GYHKIIUACH Ba TOP-
MoHas1 GOH y3rapraH 6eMOpIapHUHT
PENPOAYKTUB CAJIOMATIIUTHHU CAKJIAIIT
VUYH 3pTa TAIIXHUC KYHHUIIT XaM/1a WH/U-
BHJTyasl IaBOJIAII CTPATErHSICUHU WUII-
J1ab YMKUII KaHJYaIap MyXUMJIUTHHHI

KypcaTa/in.
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Menstrual function features
in women of late reproductive
age with low ovarian reserve

Akhmedjanova Kh.Z., Shukurov F.I.
Tashkent Medical Academy, Tashkent, Uzbekistan

Introduction. One of the key aspects
that determines a woman’s reproductive
potential is the ovarian reserve, which
reflects the quantity and quality of the
remaining eggs in the ovaries [1-3]. With
the period of time, ovarian reserve
inevitably decreases, which entails
changes in menstrual function and
fertility decrease. However, the detailed
mechanism of the relationship between
the level of ovarian reserve and changes
in menstrual function remains poorly
understood, which emphasizes the
importance of conducting this study [4-
5].

The purpose of the research is to
study the characteristics of menstrual
function in women of late reproductive
age with low ovarian reserve.

Materials and methods. The study
included 110 women of late reproductive
age. Depending on the level of ovarian
reserve, the patients were divided into
two groups: group I (main) - 60 women
of late reproductive age with low ovarian
reserve, group II (main) - 50 women of
late reproductive age with extremely low
ovarian reserve. The control group
consisted of 40 women with normal
ovarian reserve.

Results. Analysis of the menstrual
function research showed that irregular
menstruation was registered in 70% of
women from group I and in 85% of
women from group II. Amenorrhea and
oligomenorrhea were observed in 40% of
patients in group II (compared to 25% in
group I) and in less than 5% in the control
group. Analysis of hormonal status and
ultrasound data showed that women with
low and extremely low ovarian reserve
(main groups I and II) had more
pronounced changes in menstrual
function compared to the control group.
In group I, the AMH level was reduced in
80% of patients, averaging 0.7 ng/ml,

while the FSH level was increased in 75%
of women, reaching an average of 12 IU/
1. In group II, similar indicators were
further reduced: the AMH level averaged
0.3 ng/mlin 90% of patients, and the FSH
level increased to 15 IU/I in 85% of
women. Ultrasound examination
revealed a decrease in ovarian volume in
65% of women in group I and in 80% in
group II. The average number of antral
follicles was 5 in group I and 3 in group IT
compared with 10 in the control group.
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Conclusion. The research outcomes
confirm that a decrease in ovarian reserve
in women of late reproductive age is
associated with changes in menstrual
function and hormonal profile. The most
obvious disorders were identified in
women with extremely low ovarian
reserve. These data highlight the
importance of early diagnosis and the
development of individualized treatment
strategies to maintain the reproductive
health of this category of patients.
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HoMnneKcHbIA nogxon K ne4eHuo aHoMalbHbIX
MaToYHbIX KPOBOTEYEHHA KAK (aKTopa
becnnoaua Ha poHe aHAOMETpUanbHOM

NUCHYHKL UK

Fannosa H. M., Wykypos @. H.

TawkeHTcKan MeMUmMHeKan akagemus, TawKeHT, YabexuctaH

BBepieHHe. DupoMerpruaabHas Iuc-
dyHKIUs, CBI3aHHAsI C HAPYIIIEHUAMU
pereHeparuu, pocTa U OTTOPKEHUS DH-
JIOMETPHUS, MOKET OBbITh KJIFOUEBBIM
dakTopom B pazsutuu AMK u 6ecruio-
JIUsI, JTeJ1ast KOMIUIEKCHBIH ITOXO/ K TH-
arHOCTHKE U JICYEHUIO OCOOEHHO aKTy-
abHBIM [1-3]. COBpeMeHHbIE METO/IbI
auarHoctTuku AMK, cBsI3aHHBIX C 9H/I0-
MEeTPHAILHOU AUCHYHKITUEH YacTo Tpe-
OYyIOT YyTOYHEHUS W JOMOJTHEHUS JIJIs
60J1e€e TOUHOTO BBISIBJIEH S IPUYHH Oec-
wioaus [4-5].

Lienb HccnepoBaHUA 3aKiTiouaeTcs B
paszpaboTke u oneHKe 3GHEKTHBHOCTH
KOMILJIEKCHOTO METO/Ia IMaTHOCTUKHU U
JIEUeHHUsI aHOMAaJIbHBIX MATOUHBIX KPO-
Boreuennii (AMK), cBsI3aHHBIX DHIO-
METPpUaAIbHOU JAUChYHKIMEH, C TEJTbI0
VIIyJIIIeHUsI PEPOAYKTHBHOTO 3/10PO-
BbSI U TOBBIIIIEHUSI IIIAHCOB HA yCIIEIII-
HOE 3auaTHe y JKEHIUH, CTPAJA0IX
0OeCIIOuEM.

MaTtepuan u meTogbl. B uccienosa-
HUe OBLIIO BKJIIOYEHO 40 JKEHIUH C
AMK, cBA3aHHBIM C BHOMETPUATHLHON
JuchYHKIIUEH, TPYIIITY KOHTPOJIS COCTa-
BHJIH 30 3/I0POBBIX KEHIIHH.

PesynbTaThl. VceejoBanme ropMo-
HaJIBHOTO CTaTyca y *KEHIIIH [T0Ka3aJio,
uro y 65% sxeHiuH ¢ AMK ObL BBISB-
JIEH TIOBBIIIIEHHBIN YPOBEHD (HOJUTHKY-
JIOCTUMYIUpyoInero ropmona (®Cr),
CO CpeZITHUM 3HaueHNeM B (DOJLTUKYJIAD-
HOH (ase 10 MME/M1, 94TO yKa3bIBaeT
Ha ucbaaHC B pEPOAYKTUBHOM CHC-
Teme. Y 55% sxenmuH ¢ AMK ypoBenb
JIIOTEUHU3UpYo1ero ropmona (JIT) e
COOTBETCTBOBAJI (ha3e MEHCTPYATTBHOTO
IIUKJIA, C CPEJHUM 3HaYeHueM B (oJi-
JIUKYJISIpHOU daze 15 ME/mi1, uto Tak-
JKe CBUIETEIHCTBYET O TOPMOHAJIBHOM
nucbaance. Y 80% »xeumun ¢ AMK
OBbUI BBISIBJIEH TOBBIIIEHHBIN YPOBEHD
3CTPAJINOJIA, CO CPETHUM 3HAUEHHEM
250 1r/MJI. YIbTPa3BYKOBOE UCCIIENO-

BaHHWE IIOATBEPANIIO TUIIEPIIa3UI0 9H-
Jomerpus y 60% xxenmuH ¢ AMK, mpu
3TOM TOJIIIUHA S3HIOMETPHA ITPEBhIIIa-
Jia pedepeHCcHbIe 3HaUeHUs (710 16 MM
B CEPEIMHE [NKJIA), CO CPETHEH TOJIIIIH-
HOH 18 MmMm. [Ipu oNIIEpOMETPHH BhI-
SIBJIEH CHI?KEHHBIH KPOBOTOK B ApTEPH-
SIX DHAOMETPUA Y 55% MaIMEeHTOK, UTO
yKa3bIBaeT Ha HapyllleHUe aHTHOTeHe-
3a. PesysibTaThl MOPGOJIOTUYECKOTO UC-
CJIeI0BaHUA IIOATBEPANIIN HAJTMYHUE T~
MepIUIa3uu SHAOMETpUs y 60% obciie-
JoBaHHBIX keHITUH ¢ AMK. ImmyHO-
TUCTOXUMMYECKUH aHAIN3 IIOKa3aJI I10-
BBIIIIEHHYIO HKCIIPECCHUIO PEIENITOPOB K
acrporeHam (ER) y 75% manueHTOK U

HUBKYI 3KCIPECCUI0 PEIENTOPOB K
nporectepony (PR) y 80%, urto coria-
CyeTcs ¢ TOPMOHIBHBIMY HapYILIEHU-
AMU.

3aKnIo4eHHne. PesyibTaThl UCCIIEO0-
BaHHA MOATBEPIUIIHN, YTO KOMILIEKC-
HBIN ITOAXOJ] K IUATHOCTUKE U JIEUEHUTO
AMK, cBSI3aHHBIX C SHOMETPUATLHON
nucyHKIMEH, OCHOBAaHHBIA HA U3yde-
HUU TOPMOHAJbHBIX, CTPYKTYPHBIX U
MOJIEKYJ/ISIPHBIX aCITEKTOB 3200 1€BaHUSI,
ABJIAETCA KIII0YeBbIM /1A 3 (PEKTUBHO-
TO BeJIEHUSI TaKUX HMalMEeHTOK U yJIyd-
MEeHUs PENPOAYKTUBHOTO 3/I0POBbS
SKEHIIVH.
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JHOOMETpUA oUcyHKLUMACK doHUpa
GenywTnMK oOMUNK cudpaTuaa aHoman 6ayaoH
KOH KEeTUWKWHK AaBonaiira Komnnexe énpauys

Fannosa H.M., llykypos @.0.

TowKeHT TMOBUET aKafeMusicH

HKupui. SunoMeTpustHUHT TUKIAHH-
1M, YCUIIU Ba aXKpaTuIy OuiaH GoF-
JTUK HIOMEeTpus JuchyHKIUusACH 6aya-
JOHJAH aHOMAaJI KOH KEeTHIIW Ba
OEIyIITIMKHIHT PHBOXKJIAHUIIIN/IA ACO-
CUli OMUJT OYJIUIIN MyMKHUHKH, Oy yIioy
XOJIATHU TallIXHCJIalll Ba AaBoJiallra
KOMILJIEKC EHIATITYBHU yTa 10713apb Ma-
cana cudaTu/ia OJIf] YpUHTa YNKAPAIU
[1-3]. 9umomeTpusa auchyHKIMASACH OU-
JlaH OoFUK, OyraH 6avaoHAaH aHO-
MaJI KOH KETHIIHMHU TallXHCJIall
KyIIHYA OYIYIITIUKHIHT aHUK caba6-
JIADWHY OWJVHJIAIITUPUIIHY Ba yJIap-
HU TYJITUPHUIITHU Tasab sTaau [4-5].

TapgKUKOT MaKcag|. Benyrminkaan
KUMHAIAETTaH a€JUTADHUHT PEPOIyK-
THUB CAJIOMAT/IMTUHU AXIIWJIAII Ba MYy-
BabaKUATIN XOMIIIAIOp OYITUIIT UM-
KOHUATUHU OLIUPUII MAKCAAUA SHIO0-
MeTpus Oy3HTUIIH OVJIaH GOFIHK O6ava-
JAOHJAH aHOMAJI KOH KE€THIIINHHW Talll-
XHcjanl Ba JaBOoJialll MEeTOAJIapHUHUA
UnuIab YUKUII Ba yJIApHUHT camapa-
JIOPJIUTHHYU 6axoJ1aril.

Matepunan Ba meTognap. TaKukot-
ra 9HAOMETpUs JUCHYHKIUSICU OYUIaH
OOFIHK, X0J171a OauaoHaH aHOMAaJI KOH
KETUIN X0JIaTU Ky3aTWITaH 40 aé
K6 STWIIM, HAa30paT TyPYXUHU COF-
JI0M 30 Hadap A€y TaIIKuI ST/U.

TapKMKOT HaTHMaNapu. Aémap-
HUHT TOPMOHJIAPH JIAPaKACH YPraHHII-
ragja badyagoHAaH aHOMAaJI KOH KETH-
U Kai aTuarad 65% aénmga OCIL rop-
MOHH JIaparkacy IOKOPUJIUTH aHUKJIaH-
nu, bostukynsap dasaza yprada 10
MME/MJ1 HU TallIKWJI 3TTaH Oy Kypcar-
KUY PENPOJYKTUB TU3UM/AA OaytaHc Oy-
3WITAaHUHU KypcaTaau. badyasoH1aH
aHOMaJI KOH KEeTHUIIH OyJsiran 55% aén-
na JIT mapaskacu Ky3aTHIIA, Xal3 IUK-
Jua HOMyBO(UK Tap3za GOJIUKYIIAD
dazazma ypraua kuiimat 15 ME/Mi1 HA
TaIKWI 3TaU, Oy XaM ropmMoHsiap 6a-
JlaHcH Oy3WITaHWHY KypcaTaau. baua-

JIOHJIaH aHOMaJl KOH KeTHIIH OyyiraH
80% aénma scTpagmos Aapakacu
IOKOPWJINTH aHUKJIAH/IHU, ypTaua Kuu-
Mat 250 T/ MJI HUA TallIKWI 3T/IH.
VasrparoBynum Tekmmpysiap BAKK
(bauamoHgaH aHOMAJI KOH KETHUIIH)
OyraH 60% aényia SHIOMEeTPUs THITep-
IIA3USICUHE KYpCaT/aH, OyH/1a SHIOMET-
p¥sA KanuHauTh pedepaHc KUHUMaTh
IOKOPWINTH (Xal3 IUKJIN ypracuaa 16
MM raya KaJIMHJIAINTaH), yprada KaJnH-
JIMK KMUMAaTH 18 MM HM TAIIKHJI ST/,
JonruiepomMerpusiia 55% 6eMop 3HI0-
METPHSICH apTepUsiIapura KOH KeJIHIIN
E€MOHJIAIIITAHU AHUKJIAH U, Oy aHTHOTe-
He3 Oy3WJIHIITA HIIOPA KWIAIN.
MopdoJI0TUK TEeKIIUpPYyBIap TaAKu-
KOT/1a UIITUPOK dTaérrad BAKK 6yran
aéJUTapHUHT 60%u/1a SHOMETPUSA TU-

thoiipananunraH aga6uéTnap:

MePIUIA3USACHHU TaCAUK1aau. UMMyHO-
THCTOKUMEBUH Tax/ U1 75% Gemopa
ACTPOTeHJIapra perenTopaap 3KCIpec-
cupyiurd (ER) roKopunuruau Ba 80%
GeMop/ia POrecTEPOHTA PENEeNTOpIap-
HUHT TacT skcnpeccuBauruiu (PR)
Kypcatau, 6y ropMoHiap 6ajmaHcu Oy-
3UIAIIAHHI TACAUK AU/ A.

Xynoca. Teximupysnap HaTUxanapu
IIYHU TACAUKJIAJHUKNA, TOPMOHIAPHU
TEKIITUPHIIL, KAaCAJUTUKHUHT CTPYKTypa-
BUI Ba MOJIEKYJISIP ACTIEKTIIAPUHHU ypra-
HUIITA aCOCJIaHTaH YHIOMETPHS JIHC-
dynxnusacu 6unan 6ornuk BAKKHuU
TaIIXUCIAI Ba JaBOJIAIra KOMILIEKC
€HanryB 6€MOPJIAPHUHT PEMTPOAYKTUB
CaJIOMATJIUTHHU SIXIITUJIAII YUyH caMa-
pasii KUPpUTHJIUIINAAA MYXHUM POJIb
VHHATAM.
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Integrated approach to the treatment
of abnormal uterine bleeding as a factor
of infertility due to endometrial dysfunction

Gaipova N.M., Shukurov F.I.

Tashkent Medical Academy, Tashkent, Uzbekistan

Introduction. Endometrial dys-
function, related to impaired
regeneration, growth and endometrial
rejection, might be a key factor in the
development of AUB and infertility,
making an integrated approach to
diagnosis and treatment especially
relevant [1-3]. Modern methods for
diagnosing AUB associated with
endometrial dysfunction often require
clarification and addition for more
accurate identification of the causes of
infertility [4-5].

The purpose of the study is to develop
and evaluate the effectiveness of a
comprehensive method for a diagnosis
and treatment of abnormal uterine
bleeding (AUB) associated with
endometrial dysfunction in order to
improve reproductive health and
increase the chances of successful
conception in women suffering from
infertility.

Materials and methods. The research
included 40 women with AUB
associated with endometrial dysfunction
and the control group consisted of 30
healthy women.

Results. Hormonal status study in
women revealed that 65% of women
with AUB had elevated levels of follicle-
stimulating hormone (FSH), with an
average value in the follicular phase of
10 mIU/ml, which shows an imbalance
in the reproductive system. In 55% of
women with AUB, the level of luteinizing
hormone (LH) did not correspond to the
phase of the menstrual cycle, with an
average value in the follicular phase of
15 IU/ml, which also indicates a
hormonal imbalance. 80% of women
with AUB had elevated estradiol levels,
with a mean value of 250 pg/ml.
Ultrasound examination confirmed
endometrial hyperplasia in 60% of
women with AUB, while endometrial

thickness exceeded reference values (up
to 16 mm in the middle of the cycle), with
an average thickness of 18 mm. Doppler
ultrasound revealed reduced blood flow
in the endometrial arteries in 55% of
patients, which indicates a violation of
angiogenesis. The results of a
morphological study confirmed the
presence of endometrial hyperplasia in
60% of examined women with AUB.
Immunohistochemical analysis showed
increased expression of estrogen
receptors (ER) in 75% of patients and
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low expression of progesterone
receptors (PR) in 80%, which is
consistent with hormonal disorders.

Conclusion. The results of the
research confirmed that an integrated
approach to the diagnosis and treatment
of AUB associated with endometrial
dysfunction, based on the study of the
hormonal, structural and molecular
aspects of the disease, is a key for the
effective management of such patients
and improving the reproductive health
of women.
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Posib MapKepoB HMNNAHTALMK B AMArHOCTHKE
Gecnnofua y 3EHWHH ¢ acCOLLUMpOBAHHON
JHILOMETPHANILHOA OUCHYHHLMEH

HManonosa I. C., Wykypos . U.
TalwKeHTcKan MeaMUMHCKan akafemus, TalKeHT, YsbexuctaH

BBepeHHe. B nocieqaue rosl BHU-
MaHHe HcciIefioBaresiell Bcé bosee co-
CPEIOTOYEHO HA U3YyYEHUM MapKepPOB
UMIIJIaHTAIIUHU, TAKUX KakK HeﬁKHHbI,
VHTETPUHBI, UHTEPJIEUKUHBI U JPYTHE
6HO&KTI/IBHLIG MOJIEKYJIbI, UTPAIOIIHNE
PEIIAOIIYIO POJIb B IPOIECCE AATE3HH
sMOpHOHA K 3HI0MeTpHIo [1-2]. Hapy-
IIEeHHEe UX 3KCIIPECCUU MOXKET CBUIEe-
TEJIbCTBOBATh O HAJIMYUU 3HIAOMETPHU-
aybHOU JAUCHYHKITUH, Jiesiast 5TH Map-
KepPbI B&2KHBIMHU LEJIAMH JJIA JUarHoCc-
THYECKOI'0 U3y4Y€HHUA U TepalleBTHYEeC-
KOT'0 BMeIlIaTeIbCTBa [3-5].

Llenb ccnepoBaHUA 3axII09aeTca B
HU3YUYEHHUHU POJIK U 3HAYNMOCTH MapKe-
poB mMIIaHTanuu ¢pakTopa pocTa
Growth differentiation factor-9 (GDF-9)
U UHTETPHUHA avfR3, B JHATHOCTHKe Oec-
TLJIOZIVST, ACCOIIMTPOBAHHOTO C 9HJIOMET-
pUATbHON AUCHYHKINEH Y )KEHIIIH.

Martepuan U MmeTogbl. B mpocrek-
THUBHOM HCCJIEAOBAHUU IIPUHAINA y4ac-
THE IIAIlUEHTKU, pa3aeJIEHHbIe HA ABE
TPYIIITBI: OCHOBHAS IPYIIIIA, COCTOSINAS
U3 40 KEHIIUH C KINHUYECKU ITIOATBEP-
JKIEHHBIM JMAarHo30M OecIIomusd,
00yCIOBJIEHHOTO H/IOMETPHUAIbHOM
uchyHKIEN, 1 KOHTPOJIbHAS TPYIIIA,
BKJIIOYAIONAsA 30 370POBBIX KEHIIUH
PEIPOAYKTUBHOTO BO3pacTa.

Pe3ynbTathl. [IpocriekTUBHOE HUC-
cIe0BaHHeE [I0KA3aJI0, YTO B OCHOBHOM
rpymie cpeauuii yposenb GDF-9 B 5H-
JIOMeTpHAJIbHON TKaHU COCTABHII 3,2 +
0,8 11T/ MJ1, UTO BHAYUTETHHO HUKE, UeM
B KOHTPOJIBHOU TPYIIIIE, TJIe CPEeAHUN
YPOBEHBb COCTABUI 5,4 + 0,5 IT/MJI
(p<0,01). YpoBeHb HHTETPHHA avP3 B
BHHOMeTpI/IaJII)HOI‘/JI TKAHU COCTaBUJI 2,1
+ 0,6 HI/MJI, B TO BPeMs KakK B KOHT-
POJIBHOM TpYTITie OH OBUT 3HAYUTETHHO
BBIIIIE — 4,5 + 0,5 HT/MJI (p<0,01). AHa-
su3 yposHert GDF-9 u mHTerpuHa avp3
B CBIBOPOTKE KPOBH IIOKA3aJI, UTO CPEJI-
HUH ypoBeHb GDF-9 B CBIBOPOTKE KPO-
BU B OCHOBHOU TPYIITIE COCTABUII 150,3

+ 40,2 1r/MJ1, 9YTO GBLIO 3HAYNUTEIBHO
HIDKE 110 CPAaBHEHUIO ¢ KOHTPOJIBHOU
Tpy1o (250,6 + 30,3 1ir/Mit). YpoBeHb
WHTEerprHa OGVB3 B OCHOBHOM TpyIIIle
cocTaBui 3,5+0,8 HT/MJI, B TO BpeMs
KaK B KOHTPOJIBHOU rpyIne OH ObLI
BbIIIIe — 6,8+1,0 HT/MJI. 3HAUUTEIPHOE
cHmkenue yposaed GDF-9 u uHTErpH-
Ha avB3 B CBIBOPOTKE KPOBU B OCHOBHOU
TpyIIIe IOATBEPXKAAET HApyIIEHUE Me-
XaHU3MOB UMIUIAHTAlUA U PAHHETO
SMOpPUOHATFHOTO PA3BUTHS.

3annioyeHue. Vcese1oBaHue BBIBH-
JIO 3HAYUTEIbHBIE PA3JINYUS B YPOBHAX
GDF-9 u uHTerpuHa qvf3 B 9HAOMET-
pUIBHOU TKAaHU U CHIBOPOTKE KPOBH
(MeX1y OCHOBHOW UM KOHTPOJBHOU
rpynnamu). B ocHOBHOM rpymie HabJII0-
JIUTNCh CHUKEHHbIe ypPOoBHU Kak GDF-
9, TaK M UHTEIPUHA av[33 110 CPaBHEHHUIO
C KOHTPOJIBHOH TPYIIION, UYTO YKa3bIBA-
€T Ha HApYIIeHHs B MEXaHU3Max MMII-
JIQHTAIIH U SHOMETPHATBHOU IIO/TO-
TOBKHU K OEPEMEHHOCTH.

CNMCOK MCNONb30BaHHON NHTEPaTypbl:

1. Bymanos M. H. Yibrpassykosast runekosorust / M. H. Bynanos. — M.: Uc-

Kpa. — 2014. — 568 c.

2. MMmyHOorucroxuMuueckue merozbl: Pykosozcerso / Ed. by George L. Kumar,
Lars Rudbeck: DAKO/ Ilep. c aur. mox pex. I'. A.®pauka u I1. I'. Maibko-

Ba.—M., 2011. — 224 c.

3. Kesunar E. I1. MophopyHKIIMOHATbHAS XaPAKTEPUCTHKA SHIOMETPUSA Y YKEH-
IIUH ¢ OecIuiofareM HesiCHOTO reHesa // [Ipo6yieMbl pempoAyKIHHI. — 2011.—

Neg. — C. 26—30.

4, MIykypor ®. . Pe3ysbTaThl HMMYHOIHCTOXUMHUYECKOTO UCCIIE[OBAHUS Pe-
[ETITOPOB BH/IOMETPHUS Y *KEHIIHH ¢ OeCIIoieM, 00yCIOBIEHHBIM J0OPOKa-
YECTBEHHBIMU CTPYKTYPHBIMU U3MEHEHUSAMU TUIHUKOB//COOPHUK TE3UCOB
XXX 100UIeHHOT0 MEKAYHAPOAHOTO KOHTpecca « HOBbIE TEXHOJIOTUH B TH-
arHOCTHUKE U JIEYeHUU THHEKOJIOTHIECKUX 3200JIEBAHUI» € KYPCOM 9H/IOCKO-

nuu.—/Mockea, 2017.-C.26-27.

9. 9KO mpu riHEKOJIOTHYECKUX U SHIOKPUHHBIX 3a601eBanusix / [Tox pex. T. A.
Hazapesnxko. - M.: T'90TAP-Menua, 2016. - 176 c.
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K CBEJEHMIO ABTOPOB

Cratbu B HYpHaJl « PBI'I[JD[I,yHTI/IBHaFI MeJuUMHA U TEHETUKA> NPUHUMAIOTCH
B COOTBETCTBMW C HUMENPMUBELEHHBIMU NPaBUIIAMU

1. CTaTb¥ NPEAcTaBAAOTCA B 3NEHTPOHHOM BapHaHTe Ha Y36€KCHOM, PYCCKOM M aHT TUHCKOM
A3biKax c pedepaTom (He meHee 10 u He 6onee 15 cTpok) Ha y36excrom (wpudT Baltica Uzbek),
PYCCHOM M QHTNHACKOM A3bIKaX.

2. CtaThA gomKHa 6bITh Ha6paHa Ha KomnbioTepe B nporpamme «Word» W pacneyaTaHa 4YeTHUM
wpugTom 14 Times New Roman Ha opgHo# cTopoHe nucta A4 yepes 1,5 uHTepBana ¢ nonAMM:

— BEpPXHEE 2 CM;

— HUXKHee 2 CM;

— IIpaBoe-1,5 CM;

— JIEBOE 3 CM.

O6BeM CTaThU He JI0JDKEH IIPEBBIIIATH YKA3aHHOTO B KXK/IOH pyOpUKe

(opurnHaIbHBIE CTATHU- 5-7 CTP., 0030pHBIE- 10-15 CTP.).

3. CTpyKTYpa cTaTbu:

— BBOJIHAS YaCTh;

— IieJ1b paboThI;

— MaTepuasbl 1 METO/bI UCCIIEIOBAHUH;

— Pe3yJIbTATHI U 00CYK/IEHIIE;

— BBIBOJIBI;

— JIUTEPATYPA.

W3J10’keHIE MaTeprasia CTaThH JIOJKHO OBITH ICHOE, KOHKPETHOE, €3 TOBTOPEHUH U IyOJIMPOBaHUS B
TeKCTe TaOJIUI] U PUCYHKOB.

4. Hampana cTaThA AOMKHA COfEPHATh:

1. Hlugp YIK;

2. Ilonnoe HazeaMue cmambvl, HAOPaHHoe 3a21a8HbIMU OYKeaML;

3. @amuauu u uHUYUAAbLL ABMOPO8 CIMAIMbU;

4.  Hasearue yupexrcoeHus, 8 KOMOPOM 8blNOAHEHA 0aHHAs paboma.

5. OchopmneHue UNNIOCTPALHIA.
PucyHku 1 GOTO JOJKHBI OBITHh HOPMAJIBHOTO KOHTpAcTa. MJUTIOCTpaiu IOJKHBI OBITH IPOHYMEPO-
BAaHBI COIVIACHO IMOPAAKY UX CJI€IOBAHUA B TEKCTE CTAaThbH.

6. Ochopmnenue Tabnuu,.

Kakpas tabsvia mevaraercst 4yepes 1.5 HHTEPBAJIA, TO/DKHA UMETh Ha3BaHUE U MO CTPOYHBIE PUMe-
YaHUs.

7. OchopmneHne cnucKa nUTepaTypbl.

CIHCOK UCIIOJIb30BAHHOM JTUTEPATYpHhI (He 60Jiee 15 UCTOYHUKOB, 32 UCKJIIOUeHHEM 0030PHBIX CTaTeH,

3a MOCJIeTHUE 5-7 JIET) IOMEIAeTCsl B KOHIIE CTaThHU 110 MOPS/IKY MOSBIEHUS CChUIOK B TEKCTE.

8. HanpaBnenue B pefaKuHIo CTaTel ye 0TNPABNEHHbIX B APYr1Me H3[AHHA HIH paHee ony6NuKo-
BaHHbIX, HE [ONYCKAETCA.

9. CtaTtbi, 0popMneHHbIe HE N0 NpaBUNam ypHana, He pacCMaTp1BaloTCA.

Pedaxuyus sxcyprana



UmaxcuHaib®

Hosas cunococpus
HympumusHou
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BAL. HE ABNAETCA NEKAPCTBEHHbIM CPEACTBOM.
* ANS KEHLLMH nepeyncsiieHHbiX rpynn, He3saBUCUMO OT HYTPUTUBHOTO CTaTyca KOPMNIEHMS TPYAbI0 CBA3aH C HaMBONbLIMMM pUCKaMK Innovating for Well-being
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“ToNbKO HYTPUEHTBI, HEAOCTAaTOK KOTOPbIX BO BPeMs 3a4aTus, GepeMeHHOCTH 1
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TpaHcaepmanbHaa ¢opma (TAP) meHonay3abHOM
ropmoHanbHou Tepanuu (MIT) nmeer Heocnopumbie
npenmyLLecTsa No CPaBHEHUIO C NepopaibHOU GOpPMO C TOUKMU
3peHusa 6esonacHocTn, buogoctynHoctTn, Nno6ouHbIX 3P PEeKTOB U
meTabonnM3ma ropmoHOB.

TEZEOH PUXTEP






