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XULOSA

Dolzarbligi. Bariatrik jarrohlikdan so‘ng semizlik
bilan og‘rigan ayollarning ko ‘pchiligida metabolik
va reproduktiv ko ‘rsatkichlar  yaxshilanadi, birog
fertillikning tiklanishi bir xil kechmaydi.

Tadgiqot magqsadi. Bariatrik davolashdan keyin
bepushtlik saglanib qolishini belgilashi mumkin bo ‘Igan
omillarning konseptual modelini shakllantirish.

Materiallarvausullar. PubMed/MEDLINE bazasida
ayollar fertilligi, bariatrik jarrohlik, endokannabinoid
tizim, anandamid (AEA), CNRI rs1049353, MC4R
rs17782313, LEPR rsl137101, polikistoz tuxumdon
sindromi hamda gormonal-metabolik profilga bag ‘ish-
langan ishlar tematik tahlil qilindi.

Natijalar.  Noqulay postbariatrik  fenotipning
ehtimoliy tarkibiy gqismlari vaznning qayta ortishi,
qoldiq insulinrezistentlik, giperandrogeniya va AEA
fiziologik dinamikasining buzilishidir. Genetik variantlar
bepushtlikning mustaqil sababi sifatida emas, metabolik
va neyroendokrin  javob  modifikatorlari  sifatida
baholanishi magsadga muvofiq.

Xulosa. Tana vazni dinamikasi, HOMA-IR, AEA,
gormonal profil va genetik variantlarni birlashtiruvchi
ko ‘p omillimodelni O zbekiston ayollari populyatsiyasida
tekshirish istigbolli yo ‘nalish hisoblanadi.

Kalit so ‘zlar: ayollar bepushtligi, bariatrik jarrohlik,
semizlik, anandamid, endokannabinoid tizim, genetik
polimorfizm, reproduktiv endokrinologiya.

O’KUpEeHHUE CBA3aHO C HAPYIICHUEM OBYJISIHHU, W3-
MEHCHHEM OBapHUAJIBHOTO CTCPOMIOrCHE3a, CHUKCHUEM
SHBG w© moBbIIIEHHEM OHOIOCTYITHOCTH aHIPOTCHOB;
0COOEHHO BBIP@XEHBI 3TH MEXaHW3MBI IPU CHHIPOME
nonukucto3uelx simaHnkoB (CIIKS). bapumarpuueckas
XHPYpPrusi CrocoOHa CYIIECTBEHHO HM3MEHHTh METa0o-
JTUYecKnil (OH W YIYyUIIUTH MEHCTPYaTbHYIO (DYHKIIHIO,
OBYIISIIIUIO ¥ BEPOATHOCTH CITOHTaHHOTO 3adatus [1,10].
BMmecte ¢ TeM penpoayKTHBHBIN OTBET MOCIIE OTIEPAIIUH
HEOMHOpOJCH. Jlake 3HAYUTENBPHOE CHIDKCHHE MAaCChI
TeJa He TapaHTHPYET BOCCTAHOBICHHUSA (EPTHILHOCTH, a
WHTEHCUBHOE TpEArpaBUIapHOE CHIDKCHHE Beca Iepen
OKO camo 1o cebe He MPOAEeMOHCTPUPOBATIO YCTOMIH-
BOT'0 YBEJIMUYEHUS YACTOTHI KUBOPOXKAEHUS [5].
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SUMMARY

Background. Bariatric surgery improves metabolic
and reproductive parameters in many women with obesi-
ty, but recovery of fertility remains heterogeneous.

Objective. To construct a conceptual model of fac-
tors that may determine persistent infertility after bar-
iatric therapy.

Materials and methods. A thematic PubMed/
MEDLINE search was conducted for studies on female
fertility after bariatric surgery, the endocannabinoid
system, anandamide (AEA), CNRI rs1049353, MC4R
rs17782313, LEPR rs1137101, polycystic ovary syn-
drome and hormonal-metabolic parameters.

Results. The most plausible components of an ad-
verse post-bariatric phenotype are weight regain, resid-
ual insulin resistance, hyperandrogenism and disturbed
physiological AEA dynamics. The selected genetic vari-
ants are more appropriately considered modifiers of met-
abolic and neuroendocrine responses than independent
causes of infertility.

Conclusion. A multivariable model integrating
weight trajectory, HOMA-IR, AEA, reproductive hor-
mones and genetic variants appears promising and
should be validated in women of reproductive age in
Uzbekistan.

Keywords: female infertility, bariatric surgery, obe-
sity, anandamide.

DTO MO3BONSIET MPEANOIMKUTh, YTO TOCIeorepa-
LUOHHBIA PENPONYKTUBHBIA HCXOI OIPENCISICTCS HE
TOJIbKO BennmunHou cHuxeHust IMT. Hayunsiii untepec
MIPEICTaBISIET COYETaHNEe YCTOWIMBOCTH JOCTHTHYTOTO
CHIDKCHHSI MAcChl, WHCYJIMHOBOW YyBCTBHTEILHOCTH,
TOPMOHAIBHOTO MPOQUIIs, SHIOKAHHAOMHOMIHON pery-
JISAIAA ¥ TeHETHYECKOH MPeIpacoNoKeHHOCTH.

HEJIb PABOTHI

Ha ocHoBaHuM OIyOIMKOBaHHBIX JaHHBIX CHOPMU-
pPOBaTh KOHICNITYaJIbHYI MOJICIb IOTCHIIUAIBHBIX Mpe-
JIUKTOPOB COXpPaHEHHs KEHCKOTO OecIuronus mocie Oa-
pPHaTPUYECKON TePaliH M ONPECITHTh THIIOTE3BI IS T10-
CJIEAYIOIIETO UCCIIEIOBAHMNS THIIA «CIYyIali—KOHTPONb) B
VY30ekucrane.
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MATEPUAJ 1 METObI

IIpoBeneH TemaTWdecKWi TOWCK MyONUKaluid B
PubMed/MEDLINE, nocrynueix k aBrycry 2026 r
Vcnonb3oBamich KOMOMHALMKM TEPMHUHOB:  bariatric
surgery, female infertility, fertility, obesity, polycystic
ovary syndrome, anandamide, endocannabinoid
system, CNR1, rs1049353, MC4R, rs17782313, LEPR,
rs1137101, reproductive hormones, insulin resistance.
JIOTIOTHATEIHPHO — aHAJM3UPOBAIIUCH  OnOIHorpadmuye-
CKHE CIHCKU PEJICBAaHTHBIX 0030pOB M OPUTHHAIBHBIX
uccienoBanuii. [IpuopureT oTnasaics paboram o pernpo-
JIYKTHBHBIX UCXOJIAX MOCIE OapuaTpHYCCKOl XUPYpPruu,
¢usnonorun AEA U BBIOpaHHBIX TE€HETHYECKHUX BapH-
aHTax. PaboTra mMmeeT XapakTep TeMaTHUeCcKoro o030pa
1 HAayYHOW KOHIEIIINU; KOJMYECTBEHHOE OOBeTUHEHUE
PE3yABTaTOB HE IPOBOANIIOC.

Jis Oymyiiedl KJIMHAYECKOW YacTh Mpeiaractcs
N3aiH «CITy9ali—KOHTPONbY: CITydal — )KEHIIWHBI ITOCIIe
06apuaTpUIECKOTO BMEIIATENIECTBA C COXPAHSIONUMCS
OecIuionueM IMOCIe 3aBEPIICHHST AKTHBHOTO CHIDKCHHS
MAacChl; KOHTPOJIb — MKCHIIMHBI IOCJIE COMOCTaBUMO-
TO JIGYeHHsI CO CIOHTaHHOW OepemMeHHOCThIo. Clemyer
YUHUTBIBaTh Bo3pacT, Tum onepaiuu, CITKS u ycranos-
JICHHBIC MpUYUHBI Occruioaus. OCHOBHBIC MMOKAa3aTeIu:
quHamuka UMT u noropusiii Habop maccsl, HOMA-
IR, oBymsmms, Tectocrepon, SHBG, AMI, TTI, mnasz-
mennbii AEA u renmorunsr CNR1 rs1049353, MC4R
rs17782313, LEPR rs1137101.

PE3VIJIBTATHI 1 OBCYXJIEHUE

CHmKkeHre Macchl Tociie 0apuaTpuueckol XUpyp-
THHA OOBIYHO COTIPOBOYKAACTCS YIyUIIEHHEM PETPOIyK-
THUBHBIX TIOKa3aTeJcH, OJHAKO KIMHUYECKUA 3HAYUMBIM
MOXET OBITh HE TOJBKO JOCTUTHYTHI MUHHUMYM MAcCCHI,
HO M yCTOHYMBOCTH pe3yabrara. [loBTopHbIH Habop Beca
CIoco0eH COMPOBOXKAATHCS BO3BPATOM THITEPUHCYITH-
HEMHUH U HEOJAaronpUsATHOTO aHAPOrEHHOTrO IMPOQUIISL.
[Mostomy B Oymymield Mojeinu BEJIUYHMHA ITOBTOPHO-
ro Habopa Macchl JOIDKHA aHATHU3UPOBATHCS HAPSAMY C
HOMA-IR u CTIKSI, a He mogmeHsThes TekymmuM UMT.

DHIOKaHHAOMHOMIHASI CHCTEMa MPEACTABIISCT BO3-
MO)KHOE CBSI3yIOIIEE 3BEHO MEXIY OJHEPreTHUeCKUM
00OMEHOM M PeNnpoayKTUBHOH (QyHKUMEH. AHaHIamMuna
YYacTBYeT B PETYIIAIINH ITPOIECCOB Ha YPOBHE ANYHUKA,
MaTOYHOU TPYObI, SHIOMETPHS ¥ THIIOTAIAMO-TUTIO(H-
3apHO-sIMYHKUKOBO# ocu [11]. Ero koHueHTpanus ¢pusu-
OJIOTUYECKU M3MEHSCTCS B TEUYCHHE MCHCTPYaJbHOTO
IUKJIa U CBS3aHa C TOHAIOTPOITMHAMH U TIOJIOBBIMH CTe-
pounamu [3]. [Toatomy AEA Henb3st HHTEPIPETHPOBATH
0 JIMHEHHOMY MPUHIIUITY «BBIIIC — XYXKE»: CPaBHCHUE
BO3MO)KHO TOJIBKO TP CTaHIAApTH3aUuU (a3bl IHKIIA.
ITocne gastric bypass ommcaHbl M3MEHEHHsI SHIOKAH-
HaOWMHOUIHBIX MEINAaTOPOB Ha ()OHE BBIPAKCHHOH Me-
TabOIMYECKOH MepecTpoiiku [9], YTO JOMOIHUTEIHHO
obocHoBbIBacT u3ydcnue AEA B mocrOapuarpuyeckoM
Tepuoe.

CNRI1 xomupyer kaHHAOMHOWAHBIN pernienitop CBI1.
st rs1049353 omy0inkoBaHHBIC TAHHBIC O CBSI3U C OXKH-
PEHHEM HEOIHOPOIHBI; B OTICIBHBIX Pab0oTax dPPEKTHI

otaenbHbIX BapuanToB CNR1 3aBHcen OT KOHKPETHOTO
MeTtabonmmaeckoro ¢enoruna [8]. YV sxenmmu ¢ CITKA
HekoTopble noauMopdusmbel CNR1 cBs3bIBaINCEH C rHIle-
pannporenueii [6]. [Tostomy rs1049353 nenecoodpasno
OILIEHMBATH TMPEXKIE BCETO KaK BO3MOKHBIM Moan(puKa-
TOp cBsI3U Mekay AEA, MeTaboIMIeCcKUM COCTOSTHUEM U
PEIPOAYKTUBHBIM HCXOIOM, 3 HE KaK CAMOCTOSTCIIbHBIIN
«TEH OeCILTOIUSI.

MC4R y4acTByeT B HEHTPAIBHOW PETYISIIIAH all-
MeTHTa W JHEepPreTHYecKoro Oamanca. B mcciemoBaHnn
sennuH ¢ CITKS rs17782313 acconmupoaiics ¢ 6oiee
BbicokuM MIMT, Ho He ¢ Hanmnuuem CIIKS kak TakoBoro
[2]. dns mocTOapuaTpudecKoi MONYISIIIAKA 3TO TIOIEP-
JKUBAET THUIIOTE3Y OIOCPENOBAHHOTO IEHCTBUA: TEHETH-
YEeCKH BapHaHT MOXKET BIMATH Ha PENPOTYKTUBHBII HC-
XOJl Yepe3 yCTOWYMBOCTD CHUYKEHUSI MacChl M [IOBTOPHBII
Habop Beca. LEPR rs1137101 takxke npeacrasisieT nH-
Tepec Kak MOTEHIMAIBHBIH MOJUPUKATOP JETTHUHOBOW
curnanm3anuu. Mccnenosanust mpu CITKS garor mpotu-
BOPCUYUBBIC PE3YJIBTAThI: OT OTCYTCTBUS CBSI3M C CaMHUM
cuHIpoMoM [4] m0 accommanyii ¢ MeTabOIMYSCKUMHU
napamerpamu u OecrutonueMm [7]. CrenoBarenbHO, Ha-
npasnenue dpdekra LEPR B momymsmun Y30ekncrana
HEITb3s 33]1aBaTh 3apaHee.

TopMoHaTEHO-META0OIHMYCSCKUI TIPOPHIL CIIEAyeT
paccMarpuBaTh KaK MPOMEKYTOUHBIA (PEHOTHI MEXITy
TEHETHYECKOH MPEApacIoNoKEHHOCTHIO U KITMHIYECKUM
ucxonoM. HanbGonee nHDOPMATHBHBIME MPEACTABIISIOT-
cst HOMA-IR, tectoctepon u SHBG B couetanuu ¢ nof-
TBepkieHHoM oByssueir. AMI, JIT/®CT u otnenbHbIe
TOPMOHBI HE JOJDKHBI HCTIONB30BATHCS M30JIMPOBAHHO.
B utorooii runorese HEONATONPUSATHBIA PEIPOTYKTHUB-
HBIA MCXOJ (POPMHUPYETCsl MPU COYCTAHUH MOBTOPHOTO
Habopa Macchl, OCTATOYHONW WHCYIMHOPE3UCTEHTHOCTH,
TUMEPAHIPOTCHNN W HapyIICHUS (PH3HOIOTHIECKON pe-
rymsimun AEA; CNR1, MC4R u LEPR criocoOHbI n3Mme-
HSITh BBIPQKEHHOCTH 3THX CBSI3CH.

CoOcTBeHHAs KIMHUYECKas 0a3a moka He cPopMHu-
poBaHa, MOSTOMY HMCKYCCTBEHHBIE CpEIHHE 3HAYCHUS,
OR, p-value u 4acTOTBHI ICHOTHIIOB HE MPHUBOIATCS. B
MOCJIEAYIOIEM HE3aBUCHUMBIE aCCOLMALUMU  11eJIeCO0-
Opa3HO OLICHMBAaTh MHOTO(MAKTOPHOW JIOTUCTHYCCKOU
perpeccueii ¢ monpaBkoit Ha Bo3pact, CITIKS, tum ome-
parm ¥ Maccy Tena. st SNP HeoOXxomumo mpoBepuTh
paBHOBecue Xapau—BaitHOepra 1 0 CHOBHbIC MOJICIIH Ha-
cieoBaHus; oTiesibHO — B3auMozeicTBus CNR1XAEA,
MC4RxnoBropHbiii Habop Maccel 1 LEPRXHOMA-IR.
PacmmpenHyio MoOJenb CIenyeT CpaBHHUTH C KIMHHYE-
ckoit mo ROC/AUC.

3AKJIIOUEHUE

Bapmatpudeckass Xupyprus crnocobHa yaydmarh
PETPOAYKTHBHYIO (DYHKIMIO Yy JKEHIIUH C OXKHPEHH-
€M, OJIHAKO BEJIMYMHA CHUKCHUS MAaCChl HE OOBSCHSICT
BCIO BapuaOeIbHOCTh BOCCTAHOBJICHUS ()EPTHILHOCTH.
HawnbGonee oGocHOBaHHOW sBIsieTCST MHOTO(aKTOpHAsS
MOJIeTb, OOBEIUHSIONAS TPASKTOPHUIO MAcChl Teja, WH-
CYJIMHOPE3UCTECHTHOCTh, AHJPOTCHHBIH TpoQuib, Gu-
3UOJIOrHYecKyo AuHaMuky AEA u reHetuueckue Ba-
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puaatel CNR1 rs1049353, MC4R rs17782313 u LEPR
rs1137101. JIo momydeHus: COOCTBEHHBIX JAaHHBIX 3TH
SNP u AEA He MOryT paccMaTpUBaThCsl KaK JUATHOCTH-
4yeckue TecThl Oecruionus. VX KiIMHMYEcKast LEHHOCTb
JTOJDKHA OIIEHUBATHCS 0 TOMY, YITYUIIAlOT JIM OHU TIPO-
THO3 10 CPaBHEHHUIO CO CTAHAAPTHBIMH KIMHHUKO-METa-
GonmmueckuMu napamerpamu. [IpoBepka Mozxenu cpeau
KEHIIMH Y30€KHCTaHa ITIO3BOJIUT ONPEACIUTH JIOKAJIb-
HbIe 0COOEHHOCTH ¥ 000CHOBAThH OOJIEe TIEPCOHATUZHPO-
BaHHOE PEMPOAYKTUBHOE HAOIIOCHHE MOCe Oapuarpu-
4YeCKOH Tepanuu.

BJIIATOAAPHOCTU

ABTOpBIOTAroAapsATCOTPYTHUKOB PeciryOmmKkanckoro
CHENMATH3UPOBAHHOTO  HAyYHO-TIPAaKTHYECKOTO  Me-
JMIMHCKOTO IIEHTPa JHAOKPHHONOTMM MM. akaa. E.X.
TypakysoBa 3a OpraHM3allMOHHYIO MOIJIEPKKY. Pabora
BBITIOJIHEHA O€3 BHEIIHETO (PMHAHCHPOBAHUS; KOH(IUKT
WHTEpeCcOB He 3asBieH. [lyOnmKkaruss ocHOBaHA Ha aHa-
JN3€ JUTEPATyphl U HE COACPIKUT MEPCOHANBHBIX IaH-
HBIX MMAIUCHTOB.

JINTEPATYPA

1. Almutairi H., Aldhalea M.S., Almaaz M.A., et al.
The Effectiveness of Bariatric Surgery on Treating
Infertility in Women—A Systematic Review and
Meta-Analysis. Journal of Clinical Medicine.
2024;13:5569. doi:10.3390/jcm13185569.

2. Batarfi A.A., Filimban N., Bajouh O.S., et al. MC4R
variants rs12970134 and rs17782313 are associated
with obese polycystic ovary syndrome patients in
the Western region of Saudi Arabia. BMC Medical
Genetics. 2019;20:144.

3. Cui N., Wang L., Wang W., Zhang J., Xu Y., Jiang
L., Hao G. The correlation of anandamide with go-
nadotrophin and sex steroid hormones during the
menstrual cycle. Iranian Journal of Basic Medical
Sciences. 2017;20(11):1268-1274. doi:10.22038/
1JBMS.2017.9488.

4. Daghestani M.H., Daghestani M.H., Daghistani
M.H., et al. The influence of the rs1137101 geno-
types of leptin receptor gene on the demographic and
metabolic profile of normal Saudi females and those

10.

I1.

suffering from polycystic ovarian syndrome. BMC
Women’s Health. 2019;19:10. doi:10.1186/s12905-
018-0706-x.

Jeong H.G., Cho S., Ryu K.J., Kim T., Park H. Effect
of weight loss before in vitro fertilization in women
with obesity or overweight and infertility: a system-
atic review and meta-analysis. Scientific Reports.
2024;14:6153. doi:10.1038/s41598-024-56818-4.
Jedrzejuk D., Laczmanski L., Kuliczkowska-Ptaksej
J., et al. Selected CNRI1 polymorphisms and hy-
perandrogenemia as well as fat mass and fat distri-
bution in women with polycystic ovary syndrome.
Gynecological Endocrinology. 2015;31(1):36-39.
doi:10.3109/09513590.2014.946899.

Kargasheh F.B., Ansaripour S., Borumandnia N.,
Moradi N., Zandieh Z., et al. Association of leptin
G2548A and leptin receptor Q223R polymorphisms
and their serum levels with infertility and recurrent
pregnancy loss in Iranian women with polycystic
ovary syndrome. PLOS ONE. 2021;16(8):¢0255920.
doi:10.1371/journal.pone.0255920.

Milewicz A., Tworowska-Bardzinska U., Jedrzejuk
D., et al. Are endocannabinoid type 1 receptor
gene (CNR1) polymorphisms associated with obe-
sity and metabolic syndrome in postmenopausal
Polish women? International Journal of Obesity.
2011;35(3):373-377. doi:10.1038/ij0.2010.145.
Montecucco F., Lenglet S., Quercioli A., et al.
Gastric bypass in morbid obese patients is associat-
ed with reduction in adipose tissue inflammation via
N-oleoylethanolamide (OEA)-mediated pathways.
Thrombosis and Haemostasis. 2015;113(4):838-
850.

Voros C., Varthaliti A., Bananis K., et al. The
Relationship Between Obesity, Bariatric Surgery,
and Infertility: A Systematic Review. Life.
2025;15(5):758. doi:10.3390/1ife15050758.

Walker O.L.S., Holloway A.C., Raha S. The role of
the endocannabinoid system in female reproductive
tissues. Journal of Ovarian Research. 2019;12(1):3.
doi:10.1186/s13048-018-0478-9.

132



