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Rezyume. Metabolik sindrom — insulin rezistentligi, abdominal semirish, arterial
gipertoniya va dislipidemiya bilan kechuvchi murakkab simptomatik kompleks bo‘lib,
so‘nggi yillarda uning targalishi sezilarli darajada oshib bormoqda. Ushbu patologiya
ayollarning reproduktiv salomatligiga bevosita ta’sir ko‘rsatib, hayz sikli buzilishlarining

rivojlanishiga olib keladi.

Tadqgigot magsadi — metabolik sindrom sharoitida hayz sikli buzilishlarining asosiy
patogenetik mexanizmlarini ilmiy adabiyotlar asosida tizimli ravishda tahlil qgilish

hisoblanadi.

Material va usullar: so‘nggi 10 yil ichida nashr etilgan xorijiy va mahalliy ilmiy
manbalar (PubMed, Scopus, eLIBRARY ma’lumotlar bazalari) tahliliy-sintetik usulda

o‘rganildi.

Natijalar: beshta asosiy patogenetik yo‘l aniglandi — insulin rezistentligi va
giperinsulinemiya, giperandrogenizm va follikulogenez buzilishi, yog® to‘gimasining

endokrin faolligi, gipotalamus—gipofiz—tuxumdon (GTT) o°qi disfunksiyasi, hamda
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surunkali yallig‘lanish va oksidativ stress. Ushbu mexanizmlar o‘zaro bog*lig bo‘lib, oxir-
ogibatda oligomenoreya, amenoreya, disfunksional bachadon goni ketishi, anovulyator

sikllar va bepushtlikka olib keladi.

Xulosa: metabolik sindrom va ko‘p kistali tuxumdon sindromi o‘rtasida ikki
tomonlama patogenetik aloga mavjud bo‘lib, bu bemorlarni davolashda multidisiplinar

yondashuvni talab giladi.

Kalit so‘zlar: metabolik sindrom, hayz sikli buzilishlari, insulin rezistentligi,
giperandrogenizm, ko‘p kistali tuxumdon sindromi, anovulyatsiya, gipotalamus—gipofiz—

tuxumdon o‘qi.
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Pe3stome. Merabonuueckuii  CHHAPOM  MPEACTaBIs€T  COOOM  CIIOXHBIH
CUMIITOMOKOMIIJIEKC,  BKJIIOUAIOIIUI  MHCYJIMHOPE3UCTEHTHOCTb,  a0J0MHUHAIbHOE
OKUPEHUE, apTepUaIbHyl0 THUINEPTEH3UI0 M JUCIHUIHMIEMUIO, PACIPOCTPAHEHHOCTH
KOTOPOIr'0 B IOCJEIHHUE TOJbl 3HAYMTEIBHO BO3pocia. JlaHHAas MaTOJOTHUS OKa3bIBAET
HETMOCPE/ICTBEHHOE BJIMSIHUE Ha PENpOAyKTUBHOE 3[0POBbE KEHIIMH, MPUBOAS K

Pa3BUTHUIO HAPYIIEHU MEHCTPYAIIBHOTO LIUKJIA.
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Ieap ucciaenoBaHusi — CUCTEMATUYECKUII aHAIM3 OCHOBHBIX NATOIE€HETHUYECKUX
MEXaHU3MOB HAPYIICHHI MEHCTPYaJIbHOTO LMKJIA MPHU META0OJIMYECKOM CHHIPOME Ha

OCHOBE HAay4YHOU JINTEPATYPHI.

MartepuajJbl W MeTOAbI: MPOBEAEH  AHAIUTUKO-CUHTETUYECKHA  0030p
OTEUECTBEHHBIX U 3apyOeKHBIX Hay4yHbIX HUCTOYHHKOB (PubMed, Scopus, eLIBRARY),
omyONMKOBaHHbIX 3a mnociaeaHue 10 ser. Pe3ynbrarsl: BbIIEIEHBI NATH KIOYEBBIX
NAaTOr€HETUYECKUX MyTed — MHCYJIMHOPE3UCTEHTHOCTb M  TUIEPUHCYJINHEMUS,
TUIIEPaHAPOTreHUsl U HapylleHne (OJUIMKYJIOTEHE3a, SHAOKPUHHAS aKTUBHOCTD )KUPOBOU
TKaHW, JIUC(PYHKIMSA runoraiamo-runopuszapHo-suunukoBoit (I'TA) ocu, a Takxe
XPOHUYECKOE BOCIAJIEHUE U OKUCIUTEIBHBIA CTPECC. DT MEXaHU3MbI B3aUMOCBSI3aHbI U
NPUBOAAT K TaKUM KIWHUYECKHM TPOSBICHUSIM, KaK OJUTOMEHOpEs, aMeHOopes,

I[I/IC(I)YHKHI/IOHEU'IBHBIC MATOYHBIC KPOBOTCUCHUS, AHOBYJIATOPHLIC LIUKJIIBI 1 6CCHHOI[I/IC.

3akJ/l04YeHue: MCKIY METa00TNIECKUM CUHAPOMOM N CHHAPOMOM ITOJIMKHUCTO3HBIX
SAMYHUKOB CYIICCTBYCT MABYHAIIPABJICHHASA IIATOICHCTHYCCKAsA CBA3b, YTO Tpe6yeT

MYJIbTUANCHOUINIMHAPHOTO IIOJAXO0Ja B BEACHUHN TaAKUX ITAIIMCHTOK.

KioueBble cjioBa: MeTa0OJIMYECKHM CHHIPOM, HAPYUIEHUS MEHCTPYajIbHOTO
LUHKJIA, WHCYJIMHOPE3UCTCHTHOCTh, THUMNEPAHIPOTCHUS, CHHIPOM MOJUKHCTO3HBIX

SAUMYHUKOB, aHOBYJLALIUA, FI/IHOTEU'IaMO'FI/IHO(bI/IBElpHO-ﬂI/I‘-IHI/IKOBaSI OCb.
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Abstract. Metabolic syndrome represents a complex symptom cluster, encompassing
insulin resistance, abdominal obesity, arterial hypertension, and dyslipidemia, and its
prevalence has markedly increased in recent years. This pathology exerts a direct impact
on women's reproductive health, contributing to the development of menstrual cycle
disorders. The aim of this study is to systematically analyze the principal pathogenetic
mechanisms underlying menstrual cycle disorders in metabolic syndrome, based on an
extensive review of the scientific literature. Materials and methods: an analytical-synthetic
review of domestic and international scientific publications (PubMed, Scopus, eLIBRARY
databases) from the last ten years was carried out. Results: five key pathogenetic pathways
were identified — insulin resistance and hyperinsulinemia, hyperandrogenism and impaired
folliculogenesis, endocrine activity of adipose tissue, hypothalamic—pituitary—ovarian
(HPO) axis dysfunction, and chronic inflammation with oxidative stress. These
mechanisms are interrelated and ultimately lead to clinical outcomes such as
oligomenorrhea, amenorrhea, dysfunctional uterine bleeding, anovulatory cycles, and
infertility. Conclusion: a bidirectional pathogenetic relationship exists between metabolic
syndrome and polycystic ovary syndrome, which necessitates a multidisciplinary approach

to the management of such patients.

Keywords: metabolic syndrome, menstrual cycle disorders, insulin resistance,
hyperandrogenism, polycystic ovary syndrome, anovulation, hypothalamic—pituitary—

ovarian axis.

Kirish

Metabolik sindrom (MetS) — insulin rezistentligi asosida rivojlanuvchi, abdominal
semirish, arterial gipertoniya, dislipidemiya va glyukoza toleratligi buzilishini o‘z ichiga
oluvchi murakkab patofiziologik holatdir [1, 3]. Jahon sog‘ligni saglash tashkiloti
ma’lumotlariga ko‘ra, dunyo bo‘yicha reproduktiv yoshdagi ayollarning 20-30 foizida

metabolik sindrom belgilari aniglanmoqda, bu ko‘rsatkich mintagaga garab 15 foizdan 40

foizgacha o‘zgarib turadi [7, 9].
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MetS nafagat yurak-gon tomir kasalliklari va 2-tip gandli diabet rivojlanishida xavf
omili bo‘lib xizmat qgiladi, balki ayollarning reproduktiv tizimi faoliyatiga ham chuqur
ta'sir ko‘rsatadi [4]. Klinik kuzatishlar shuni ko‘rsatadiki, MetS bilan og‘rigan ayollarda
hayz sikli buzilishlari sog‘lom populyatsiyaga nisbatan 2—3 barobar ko‘p uchraydi [2, 5].
Bunday buzilishlar ko‘pincha oligomenoreya, amenoreya, disfunksional bachadon goni

ketishi va bepushtlik shakllarida namoyon bo‘ladi.

Metabolik sindrom va ko‘p kistali tuxumdon sindromi (PKTS) o‘rtasida ikKi
tomonlama aloga mavjudligi bugungi kunda keng tan olingan [6, 10]. Birog, MetS
sharoitida hayz sikli buzilishlarining patogenetik mexanizmlari o‘rtasidagi o°zaro

bog‘liglik hanuzgacha to‘lig o‘rganilmagan va ayrim jihatlari munozarali bo‘lib golmoqgda.

Mazkur sharhning magsadi — metabolik sindrom sharoitida hayz sikli buzilishlarining
asosiy patogenetik mexanizmlarini so‘nggi ilmiy adabiyotlar tahlili asosida tizimli
ravishda ko‘rib chigish, shuningdek ushbu mexanizmlarning o‘zaro bog‘ligligi va klinik

ogibatlarini yoritishdan iborat.
Material va usullar

Tadqiqot tahliliy-sharhli xarakterga ega. PubMed, Scopus, Web of Science va
eLIBRARY elektron ilmiy ma’lumotlar bazalaridan foydalanilgan holda 2014-2024 yillar
davomida nashr etilgan ilmiy maqolalar tahlili o‘tkazildi. 1zlash quyidagi kalit so‘zlar

29 ¢¢ 99 ¢

bo‘yicha amalga oshirildi: “metabolic syndrome”, “menstrual cycle disorders”, “insulin

resistance”, “polycystic ovary syndrome”, “hyperandrogenism”, “HPO axis dysfunction”,

shuningdek ularning o‘zbek va rus tilidagi ekvivalentlari.

Tahlilga kiritish mezonlari: klinik va eksperimental tadgiqotlar, tizimli sharhlar,
meta-tahlillar, xalgaro klinik tavsiyalar. Istisno qilish mezonlari: nashr etilmagan
materiallar, dastlabki hisobotlar va to‘liq matni mavjud bo‘lmagan manbalar. Umumiy

hisobda 58 ta manba tahlil gilindi, shulardan 40 tasi ushbu sharhga kiritildi.

Natijalar va muhokama
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Insulin rezistentligi va giperinsulinemiya

Insulin rezistentligi metabolik sindromning markaziy bo‘g‘ini hisoblanadi [1].
To‘gimalarning insulinga sezgirligi pasayishi natijasida oshqozonosti bezining B-
hujayralari kompensator tarzda ko‘proq insulin ishlab chigara boshlaydi, bu esa surunkali
giperinsulinemiya holatiga olib keladi. Dunaif va Fauserning (2013) tadgiqotlari shuni
ko‘rsatadiki, yuqgori miqdordagi insulin tuxumdonlarning teka hujayralaridagi CYP17

fermentini faollashtirib, androgenlar sintezini kuchaytiradi [3].

Bundan tashqgari, giperinsulinemiya jigarda jinsiy gormon bog‘lovchi globulin
(SHBG - sex hormone-binding globulin) sintezini susaytiradi [4]. Natijada gonda erkin
testosteron fraksiyasi ortadi, bu esa ayolning biologik faol androgen yukini oshiradi. Ushbu
o‘zgarishlar birgalikda follikullarning yetilishini buzib, anovulyator sikllar rivojlanishiga
zamin vyaratadi. Ko‘plab tadgigotlar shuni tasdiglaydiki, insulin rezistentligini
kamaytirishga qaratilgan davo (masalan, metformin) tuxumdon funksiyasini gayta

tiklashga yordam beradi [10].
Giperandrogenizm va follikulogenez buzilishi

Androgenlar darajasining surunkali ko‘tarilishi tuxumdon follikullarining
rivojlanishiga bevosita salbiy ta'sir ko‘rsatadi [5]. Normal sharoitda dominant follikul hosil
bo‘lishi uchun FSH (follikul stimullovchi gormon) va estradiol o‘rtasidagi muvozanat
saglanishi kerak. Giperandrogeniya bu muvozanatni buzadi: ko‘plab kichik antral

follikullar hosil bo‘ladi, ammo ularning hech biri dominant holatga o‘tolmaydi.

Rivojlana olmagan follikullar atreziyaga uchraydi, bu esa tuxumdonlarda kistlar
to‘planishiga olib keladi. Ushbu jarayon PKTS rivojlanishining asosiy patogenetik
asoslaridan biri hisoblanadi [4, 6]. Rotterdam konsensusi kriteriylariga ko‘ra, MetS bilan
og‘rigan ayollarning taxminan 40-60 foizida PKTS belgilari aniglanadi [5]. Escobar-
Morrealening (2018) tadgigotlari shuni ko‘rsatadiki, PKTSning turli fenotipik shakllari
orasida metabolik buzilishlar bilan bog‘liq jihatlari eng og‘ir kechadigan hisoblanadi [4].

Yog* to‘gimasining endokrin funksiyasi
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Zamonaviy tushunchaga ko‘ra, yog* to‘gimasi — bu nafagat energiya zaxirasi, balki
adipokinlar deb nomlanuvchi biologik faol moddalarni ishlab chigaruvchi faol endokrin
organdir [7]. Abdominal semirish sharoitida leptin darajasi oshadi, adiponektin migdori
esa kamayadi. Rezistin va pro-yallig‘lanish sitokinlari (TNF-a, IL-6) ham ortigcha ajralib

chigadi.

Yog* to‘gimasida aromataza fermenti faolligi yuqori bo‘lib, u androgenlarning
periferik tarzda estrogenlarga aylanishini ta'minlaydi. Semirish sharoitida bu jarayon
jadallashadi, natijada surunkali giperestrogenemiya holati yuzaga keladi. Bu holat
gipotalamus va gipofiz darajasida salbiy teskari aloga mexanizmini buzadi,
gonadotropinlar sekretsiyasini o‘zgartiradi. Barber va hammualliflarining (2019)
ma’lumotlariga ko‘ra, tana vazni 5-10 foizga kamayishi ovulyatsiyani gayta tiklash uchun

yetarli bo‘lishi mumkin [7].
Gipotalamus—gipofiz—tuxumdon o¢qi disfunksiyasi

Normal hayz siklini ta'minlashda GTT o‘qgining uyg‘un ishlashi hal qiluvchi
ahamiyatga ega [6]. Metabolik sindromda gipotalamusning arkuat yadrolaridan ajraluvchi
GnRH (gonadotropin chigaruvchi gormon) pulsatsiyasi buziladi. Insulin, leptin va

androgenlarning ortigcha migdori bu markaziy regulyatsiyaga ta'sir giladi.

Gipofiz darajasida LH (lyuteinlovchi gormon) sekretsiyasi FSH ga nisbatan
nomutanosib oshadi, natijada LH/FSH nisbati 2:1 yoki undan yugoriga ko‘tariladi. Bu
nisbatning buzilishi ovulyatsiyaning to‘xtashi, anovulyator sikllar va hayz siklining
noregulyar kechishiga olib keladi [2, 6]. Kisspeptin neyronlari faolligining o‘zgarishi ham
so‘nggi yillarda MetS sharoitidagi reproduktiv buzilishlarning muhim mexanizmlaridan

biri sifatida o‘rganilmoqda.
Surunkali yallig¢lanish va oksidativ stress
Metabolik sindrom — bu quyi darajadagi surunkali yallig‘lanish (low-grade chronic

inflammation) holati bilan birga kechadigan patologiya [8]. Qonda IL-6, TNF-a, C-reaktiv
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ogsil (CRP) va boshga yallig‘lanish markerlarining darajasi doimiy ravishda yuqori

bo‘ladi. Bu omillar tuxumdon to‘qimasiga bevosita zararli ta'sir ko‘rsatadi.

Oksidativ stress sharoitida reaktiv kislorod turlari (ROS) hosil bo‘ladi, ular follikul
hujayralarida DNK shikastlanishi, mitoxondrial disfunksiya va apoptozga olib keladi [8].
Bu steroidogenez jarayonlarini buzadi, tuxumdon rezerv funksiyasini kamaytiradi va
ovulyatsiyaning susayishiga olib keladi. Zuo va hammualliflarining (2016) ma’lumotlariga

ko‘ra, antioksidant terapiya ayrim hollarda reproduktiv natijalarni yaxshilashi mumkin [8].
Klinik ogibatlar va mexanizmlarning o‘zaro bog‘ligligi

Yugorida ko‘rib chigilgan beshta patogenetik mexanizm o‘zaro bog‘liq bo‘lib, ular
yagona patologik zanjirning turli bo‘g‘inlarini tashkil etadi. Oxir-ogibatda ular quyidagi
Klinik ko‘rinishlarga olib keladi: oligomenoreya (hayz siklining 35 kundan uzayishi),
amenoreya (hayzning 6 oydan ortiq yo‘gligi), disfunksional bachadon qoni ketishi,
anovulyator sikllar va bepushtlik. Bundan tashgari, bunday bemorlarda endometriya

giperplaziyasi va endometriya saratoni rivojlanish xavfi ham ortadi [9].

Teede va hammualliflarining (2018) xalgaro tavsiyalariga ko‘ra, PKTS tashxisi
go‘yilgan har bir bemor metabolik sindrom komponentlari uchun tekshiriluvi shart, va
aksincha — MetS bilan og‘rigan har bir ayol reproduktiv funksiya jihatidan baholanishi
kerak [10]. Bu ikki patologiya o‘rtasidagi aloganing ikki tomonlama xususiyatini

tasdiglaydi.
Xulosa

1. Metabolik sindrom sharoitida hayz sikli buzilishlarining rivojlanishi ko‘p omilli va
kompleks patogenetik jarayonga asoslangan bo‘lib, uning markaziy bo‘g‘ini insulin

rezistentligi hisoblanadi.

2. Giperinsulinemiya, giperandrogenizm, yog* to‘qimasining endokrin faolligi

o‘zgarishi, GTT o°qi disfunksiyasi hamda surunkali yallig‘lanish va oksidativ stress kabi
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mexanizmlar o‘zaro bog‘liq tarzda ta'sir ko‘rsatib, ovulyatsiya va hayz siklining

buzilishiga olib keladi.

3. Metabolik sindrom va ko‘p kistali tuxumdon sindromi o‘rtasida ikki tomonlama
patogenetik aloga mavjudligi tasdiglangan, bu esa bunday bemorlarni davolashda
endokrinolog, ginekolog va reproduktolog hamkorligida multidisiplinar yondashuvni talab

giladi.

4. Kelgusi tadqgigotlar ushbu patologiyalar o‘rtasidagi molekulyar-genetik
mexanizmlarni chuqurrog o‘rganishga, shuningdek patogenetik yo‘naltirilgan davolash

strategiyalarini ishlab chigishga yo‘naltirilishi magsadga muvofiqdir.

Manfaatlar te‘gnashuvi. Muallif(lar) manfaatlar to‘gnashuvi yo‘gligini
bildiradi(lar).

Moliyalashtirish. Ushbu tadgiqot hech ganday tashgi moliyaviy yordam olmagan.
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