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METABOJNIN3MAIK CUHAOPOMbI BAP AQAMOAPOA NPY XXOSHE FTO
rEHAEP NOJIMMOPO®U3MAEPIH 3EPTTEY: oAEBMU LLUONY

Avwns6ap H. Anpapb6exkoBal, https: orcid.org/0009-0008-6845-032X
FyneHas 0. Hyckabaesal, https: orcid.org/0000-0002-2906-1427
Kapnsbiraw X. CagbixoBal, https: orcid.org/0000-0002-9120-8565
Hypcynrtan C. HypauHoBs1, https: orcid.org/0000-0001-5341-7211
Mapusa Y. AHapTaeBa?, https: orcid.org/0000-0003-1087-6578
Fynb3ar XX. CapcenbaeBa?, https: orcid.org/0000-0002-1518-6528
KanarxxaHn C. Kemenbb6ekoB?, https: orcid.org/0009-0008-1619-6278
Anzar A. CenpaxmeTtoBa?2, https: orcid.org/0000-0002-5794-3814
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TyniHgeme

Kipicne. KeweHai reHeTkanblk, 3epTTey Xypriy MeTabonuamaik CUHOPOMHbIH, FeHETUKarbIK, NPEANKTOprapbiHbIH, TyTac
OeifiHeCiH KkanbinTacTblpyra MyMKiHZiK Oepegi, 6yn kasipri 3amaHfbl AeHCaymnblk CakTayablH, 6acbiM GarbiThl - afam
ar3aCblHblH, aleKBaTTbl TEHETUKANbIK MapkeprepiH aHblkTayra HerisgenreH aepbecTenaipinred MeauumHa 6onFaHabiKTaH
MaHbli3abl 6onbin caHanagbl, byn e3 keaerinae atanfaH 3epTTeyaiH, e3eKTinirH aHbIKTangb!.

3eptTey makcartbl: Metabonmamaik cuiapombl B6ap nauneHTTepae Henponentug Y xaHe FTO (fat mass and obesity
associated) reHgepiHiv, nonMmopduami Maceneci boibiHWa apebueTTepre Wony xacay.

Iagey ctpatermsicbl: 9paebuettepai wony bapbicbiHga 2018 xbingaH 2024 xbinFa AeriH xapusnavsad PubMed,
Medline, Google Scholar, Embase, Web of Science rbinbiMm aepekkopnapbiHaH 63 makana Tanganasl. Wony xacay ywwiH
KiNT ce3nep konaaHbingpl: "Metabonuamaik curgpom”, "NPY-geri rs16147 reninin, nonumopduami (Heiponentug Y)", "FTO
rs9939609 reHini, nonuMopduami”.

Hatuxenep: 3eptreynep Gapbicbiiga fanbivgapmed NPY rs16147 reHiHiv, nonumopduami [eHe canmarsbIMeH,
WHCYNMHre Te3iMAiNiKNeH, KaH CapbICybIHAAFbl aguUNOKMH AEHTENiMEH, TMOKO3a MEH NUMKUATEP anMacybl, MeTabonuamaik
CMHOPOM AaMy KayniMeH XaHe KaH KbIChbIMbl KepCeTKiluTepi MeH cemisgik GainaHbiCTbl GonaTbiHbIH Aanenaeqi. fbinbiMu
septTeynep Hatwkenepi FTO reHiHiv rs9939609 nonumopdmami cemisgik xoHe MeTabonMaMAiK CUHAPOM AaMYbIHbIH,
MaHbI3Abl FEHETUKAMNbIK MPEANKTOPbI EKEHIH KOPCETTi.

KopbITbiHAbI: XKyprisinreH agebuettepre wonyga FTO reniHiv rs9939609 nonumopduami meTabonnamaik CUHapom
XaHE OHblIH, KOMMOHEHTTEpIMEH BalinaHbIChl KbiTalt, BbeTHaM, Bpasunus, upaH, MeKCcUKa XaHe NonsK nonynsuusnapbiHoa
aHblkTangbl. Ananaa, 3epTTeneTiH nonuMopgnsm MeH MeTabonuamaik CUHAPOM apackiHaarbl GalnaHbICTbl aHbiKkTaMaraH
3epTTey Hatwkenepi Gap, Oyn OepekTepdiH, CoMKeCCiadiriH XaHE Kasak, MOMyNsAUMACbIHAAFLl YKCAc 3epTTeynepaiH,
KaXeTTiniriH kepceTedi. KasaxkcTaHoa CeMmisdikneH >oHe 2 TunTi KaHT AuabeTiveH FTO reHiHiv  rs9939609
nonumopduamiHiv, Tayenginiri 3eptrenreH. Rs16147 NPY reHiHiH, nonumopduami anemae XeTKiNikTi 3epTTenreHiHe,
MeTabonmamMaik CMHOPOM JKSHE OHblH, KOMMOHEHTTEpiMEH OalnaHbiCbl KepceTinreHiHe kapamacTaH, KasakCTaHaa
XYPri3inreH ykcac 3epTreynepain, HaTuxenepi Gisre komxeTimai apebuettepge TabbinFaH ok. Ocbinaiwa, spebuet
JepekTepiH Tangay Metabonuamaik CMHAPOMHbIH, FeHeTUKanbIk BomkayLbinapblHbiH, TYTac KepiHICIH KanbINTacTbipy yLUiH
KeLleHAi reHeTUKanblK 3epTTeYaiH, KAKETTINIMH pacTangpl.

TyliHOi ce3dep: MmemabonusmOik CcuHOpoM, OeHe canmarbiHbiH UHOeKC), abdoMuHandb! cemi3dik, 2eHOep
nonumopghusmi, Hetiponenmud Y rs16147, FTO rs9939609.

Abstract
INVESTIGATION OF NPY AND FTO GENE POLYMORPHISM IN
INDIVIDUALS WITH METABOLIC SYNDROME: LITERATURE REVIEW
Dilbar N. Aidarbekova 1, https: orcid.org/0009-0008-6845-032X
Gulnaz O. Nuskabayeva 1, https: orcid.org/0000-0002-2906-1427

Karlygash Zh. Sadykova 1, https: orcid.org/0000-0002-9120-8565
Nursultan S. Nurdinov, https: orcid.org/0000-0001-5341-7211
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Relevance. Conducting a comprehensive genetic study allows us to form a holistic picture of the genetic predictors of
metabolic syndrome, which is considered important, since the priority area of modern healthcare is personalized medicine
based on the identification of adequate genetic markers of the human body, which, in turn, determines the relevance of this
study.

The purpose of the study: Conducting a literature review on the problem of polymorphisms of neuropeptide Y and FTO
(fat mass and obesity associated) genes in patients with metabolic syndrome.

Research methods: During the literature review, 63 articles from the scientific databases Pubmed, Medline, Google
Scholar, Embase, Web of Science published from 2018 to 2024 were analyzed. Keywords were used for the search:
"metabolic syndrome", "polymorphism of the rs16147 gene (neuropeptide Y) in NPY", "Polymorphism of the FTO rs9939609
gene".

Results: In the course of research, scientists have proved that the polymorphism of the NPY rs16147 gene is associated
with body weight, insulin resistance, serum adipokine levels and the risk of developing metabolic syndrome, obesity, diet,
glucose and lipid metabolism and blood pressure indicators. Polymorphism of the FTO rs9939609 gene has shown in a study
by scientists that obesity is an important genetic risk factor for the development of metabolic syndrome.

Conclusions: In the literature review, polymorphism of the FTO rs9939609 metabolic syndrome gene and its association
with components were identified in populations of China, Vietnam, Brazil, Iran, Turkey, Arabs, Mexico and Poland. The
dependence of polymorphism of the FTO rs9939609 gene on obesity and type 2 diabetes has been studied in Kazakhstan.
Despite the fact that the polymorphism of the RS16147 NPY gene has been sufficiently studied in the world and the
connection with metabolic syndrome and its components has been shown, the results of similar studies conducted in
Kazakhstan have not been found in the literature available to us. Thus, the analysis of literature data confirms the need for a
comprehensive genetic study to form a holistic vision of the genetic predictors of metabolic syndrome.

Keywords: metabolic syndrome, body mass index, abdominal obesity, gene polymorphism, neuropeptide Y rs16147,
FTO rs9939609.

Pestome

UCCNEQOBAHME NOJIMMOP®U3MA rEHOB NPY U FTO Y IMLL C
METABOJIMMECKMM CUHAPOMOM: OB30P JIUTEPATYPbI

Auwns6ap H. Anpap6exkoBal, https: orcid.org/0009-0008-6845-032X
FyneHas 0. Hyckabaegal, https: orcid.org/0000-0002-2906-1427
Kapnsbiraw X. CagbixoBal, https: orcid.org/0000-0002-9120-8565
Hypcyntan C. HypauHoB1, https: orcid.org/0000-0001-5341-7211
Mapusa Y. AHapTaeBaz?, https: orcid.org/0000-0003-1087-6578
Fynb3ar XK. CapcenbaeBa?, https: orcid.org/0000-0002-1518-6528
Kanarxxan C. Kemenbb6ekos2, https: orcid.org/0009-0008-1619-6278
Anzar A. CenpaxmeTtoBa?2, https: orcid.org/0000-0002-5794-3814

1 MexxayHapoaHbIil Ka3axCKo-TypeLKkuin yHusepcuteT umeHn X.A. Sicaeu, r. TypkecTaH,
Pecny6nuka KazaxcraH
2 AO «HOxHo-KasaxcTaH MeguumMHcKas akagemus», r. LLbimkeHT, Pecny6nuka KasaxcraH

AkTyanbHocTb. [IpoBefeHMe KOMMMEKCHOTO FeHEeTUYEeCKoro MCcCnefoBaHus no3BonseT ChopMUPOBaTh LENOCTHYIO
KapTWHY TEHETUYECKMX MPEOMKTOPOB METabONMYeckoro CUHAPOMA, YTO CYMTAETCS BaXHbIM, MOCKONBbKY MPUOPUTETHLIM
HarnpasneHeM COBPEMEHHOTO 3PaBOOXPaHEHUs ABNAETCA NepPCOHaNU3npoBaHHas MeauLMHa, OCHOBaHHAs Ha BbISIBNIEHWN
afeKBaTHbIX FTEHETUYECKMX MaPKEPOB YENOBEYECKOro OpraHnama, YTo, B CBOKO O4epesb, OnpeaenseT akTyanbHOCTb AaHHOro
“ccnegoBaHus.

Llenb nccnegoBanusi: 063op nutepatypbl no npobneme nonnmopcunamos reHoB HeiiponenTtga Y u FTO (fat mass and
obesity associated) y naumeHToB ¢ METabONMMYECKOM CUHOPOMOM.

Crparterna nowucka. B xoge o63opa nutepatypbl Obinv npoaHanuanpoBaHbl 63 CTaTbW M3 HayuHbIX 6a3 OaHHbIX
Pubmed, Medline, Google Scholar, Embase, Web of Science, onybnukoeanHblie ¢ 2018 no 2024 rogpl. [insi noucka Obinm
MCMOMb30BaHb! KMKOYEBbLIE COBa: «MeTabonuMyeckuin cuHapoMy, «nonumopduam reHa rs16147 (Heiponentug Y) NPY»,
«Monumopdunam reHa FTO».
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PesynbTatbl: poBeaeHHbI 0630p nuTepaTypbl nokasan, yto nommmopdgusm reHa NPY rs16147 accoummpoBaH ¢
Maccon Tena, WHCYNMHOPE3NCTEHTHOCTbIO, YPOBHEM a[MMOKMHA B CbIBOPOTKE KPOBW, METabONM3MOM FMOKO3b!, TMNMAO0B 1
YPOBHEM apTepuarnsHoro AasneHusi. CormacHo pesynbTaTam MpOBEAEHHBbIX MccrefoBaHuii nonumopduam reHa FTO
rs9939609 sBNsieTCS BaXHbIM rEHETUYECKM NPEAVKTOPOM pUCKa Pa3BUTUS OXMPEHIS 1 METabOMMYECKOrO CMHAPOMA.

BbiBoabIl: B npoBeaeHHom 0630pe nutepatypbl nonumopduam reHa FTO rs9939609 metabonuyeckuin CMHAPOM 1 ero
CBSI3b C KOMMOHEHTaM Bbiny BbisieneHbl B nonynaumusx Kutas, BeetHama, bpasunuu, Mpaxa, Typumn, Mekcuku v MonbLum.
B KasaxcTaHe uccrnegosaHa 3aBucumocTb nonumopduama reHa FTO rs9939609 ¢ oxupeHuem u caxapHbiM guabetom 2
TMna. HecmoTps Ha TO, Yto nonumopcuam reHa RS16147 NPY poctaToyHO WM3yyeH B MUpe M MokasaHa CBsA3b C
MeTaboNMMyYecknM CUMHOPOMOM W €r0  KOMMOHEHTaMM, pPe3ynbTaTbl aHamnorvyHbIX WMCCMEeAoBaHUA, MPOBEAEHHBLIX B
KasaxctaHe, B JOCTYMHOM HaMm NuTepaType He HalaeHbl. Takum 00pasom, aHann3 AaHHbIX NUTepaTypbl NOATBEpXaAeT
HeoOX0AMMOCTb KOMMAEKCHOrO FEHETUYECKOrO MCCMEAOoBaHNs st (DOPMMPOBAHMS LIENIOCTHOM KapTWHbl FEHETUYECKMX
NpeauKTOpoB MeTabonuyeckoro CHApoMa.

Knrouesbie cnosa: memabonuyeckuli cuHOPoM, UHOEKC maccbl mena, abloMUHaNbHOE OXUpeHue, NonuMopgpu3m
2eHos, Hellponenmud Y rs16147, FTO rs9939609.
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Kipicne 2), XYPEKTIH, NIeMUANbIK, aypybl, MHCYMbT XaHe backa aa
MertaBormamaik cuHapom (MC) - cemisnik, MHCYNMHre  Byabinynap CUAKTLI aypynapblH, TapanyblHa biknan eTeqi
TO3IMAINIK,  KaHO@Fbl  TIIOKO3AHbIH,  KOFapbinaybl,  [44: 53].
MNEPTOHMA  XKaHe  AMCIMNMAEMMSHbI  KaMTUTbIH 3epTTey Makcatbl: Metabonuamaik cuHopombl Gap

KNWUHUKaMbIK, XardainapablH, KuWbHTbIebl.. MC  auarHosbl
keneci Oec GenriHiv, KeM [OereHge yleyi aHblkTanfaHaa

KoMbinagel:  Oen MeH  xambac  enwemaepiHin,
apakatblHacbl KOFapbl  6OMybl, KaHAafbl  KAHTTbIH,
XoFapbinaybl, KaH KbICbIMbIHbIH,  XOFapblinaybl,

TpurnuuepuaTepain, xofapbinaybl  (TF) kaHe xofapbl
TbIFbI3gblKTasbl nunonpotenatep (MKTIM) XxonecTepuHHiH,
TemeHgeyi [3; 9; 16; 25].

MC, coHgan-ak, X CMHOPOMBI, WHCYNUHrE Te3iMAinik
[yHuexysinik — geHcaynblk, — caktay  yibimbl  (0ACY)
OoibiHWa  abgomuHangbl  CeMi3giriMeH,  MHCYNMHre
Te3iIMAINIKMNEH, TMNEPTOHUSMEH XaHE rMNepunMaeMmsMeH
cunatTanatblH naTonorvsiNbl,  Xaraan peTinae
aHblKTanags!. Byn  xarpai fatbic  anemiHge
GacTanraHbIMeH, 6aTbICTbIK, eMip CanTbiHbIH, OyKin anemre
Tapanybl Kasipri LWbH MaHiHOE XanaHAblK Macenere
aHangpl. MC-Hblv, Tapanybl keibip Aamylbl engepaid,
Kananblk, TyprblHAAPbI apacblHaa 6aTbICTbIK
apinTecTepiHe KaparaHaa Xwi xorapbl [45]. Byn aypyabiH,
TapanybiHa biknan eTveTiH eki Heriri  hakTop-xoFapbl
Kanopusnel, TanwbikTapbl a3 acT-pyarsl TyTbIHYAbIH,
apTybl XaHe MexaHuKanaHgblpblnFaH TacbiMangay MeH
OTbIPbIKLbI 60C YakbIT TypiHe OainaHbICTbl U3NKarmbIK,
BenceHginiktiy, TemeHaeyi. MC, 2 tunti kaHT guabeTi (K4

naumnenTtTepae Heiponentug Y (NPY) xaHe FTO (fat mass
and obesity associated) reHgepiHiH, nonMMopdUaMI
macerneci 6oibiHWa afebueTTepre wony xacay.

Isgey ctpateruscbl: Spebuettepai wony 6apbickiHaa
2018 xbingaH 2023 kbinFa OeviH xapusnaraH PubMed,
Medline, Google Scholar, Embase, Web of Science fbinbiMu
[epekkoprapblHaH 63 Makana Tangaxabl. Wony xacay yLuiH
KINT ce3aep KonaaHbinabl: "metabonmamaik cuHapom”, "NPY-
peri rs16147 reHiHin, nonumopdmami (HeiponenTvg Y)', "FTO
rs 9939609 reHiniH, nonMMopdmami”.

30ebu wony ywiH Keneci kpumepulinepae calkec
KenemiH Makananap KapacmbIipbiios!:

1. Tonblk MaTiHAI Makananap;

2. MC anarHoCTMKaChIHbIH,
KpuTepuinepi KonaaHblnybl;

3. NPY xeHe FTO nonumopcdmami  MeH
MeTabonuKarnblk CUHOPOMHbIH, Jamy kayni apacbiHAafbl
GaiinaHbicTbl Garanay yLWiH xaraangbl bakpinay 3epTTeyiH
opbliHAanysbl.

3epmmeynepde anbin  macmay  KpumepulnepiHiy
Heeisai cebenmepi:  kailTanaHaTblH  [JepekTep; Tek
KbICKALla aHHOTALMSHbIH, LUOMNYyNap XaHe pefaKuusrblk,
MaKananapgplH, Bonybl; KETKIMIKTI Jepekrtep
YCbIHbINMab!.

KEHiHEH  TaHblNFaH
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Hatuxeneppgi Tankbinay

MeTtaGonuamzaik CUHAPOMHbIH, Tapanybl

Congbl BipHewe oHxbingsikta MC Tapanybl Gykin
aneme auTapnblkTan ecCTi, [JamblFaH engepge QJe,
Jamylwbl enfjepae ge ecyae. 9neM XankbiHbie, 25% - bl
MC-MmeH cbipkaTTaHagbl gen ecentenedi, gereHmeH Oyn
Oaranay xacblHa, STHUKanbIK, TeriHe, TyPFbINbIKTbI XEPIHE,
inimiHe, duaukanbik 6enceHpinik oexreitiHe xsHe Gacka
[a kenTereH napametpnepre 6annaHbicTel bonagsl [5; 15;
46].

Xorapblga TankbiaHraHgaih, MC-HbiHH,  Tapanybl
Keke TynfanapdblH, reorpadvsnbik, KepiHiCi TypFbiCbIHAH
[fa ainTapnblkTait esrepefi. MC xoHe OHbIMeH GalinaHbICTbI
Kayin daktoprnapblHblH, Tapanybl [lakicTaHga Aa kew,
TapanfaH. JakbiHOa XapusnaHsaH 3epTTey 6OMbIHLWA
MakictanHbiH, MC-ra Gentimpiniri xorapbl 15590 azamartbl
katbickaH. IDF kemeriveH 3epTTereHme - 54,9% aHe
NCEP-ATP Il kpwTepuinepiH  KonpaHa  OTbIPbIN
aHbikTaraHga 55,4% MC tapanraHbiH xabapnagb! [2].

AKLU-tafbl  ynTTbIK CayanHamara cCalikec 17048
KaTbicywwbl apacbiHga MC Tapanybl 34,7% kypagbl, 6yn
peTTe epnep MeH oaiengep apacbiHoa aiTapnbikTan
aibipMaLLbInbIK, aHblKTanFaH xok, (35,1% kapcol 34,3%; P
= 0,47), 6ipak 20-39 xac apanbifbiHOarbl agampgap
apacblHaa anTapnblkTaii eciMm baikanagbl (16,2% - gaH
21,3% - fa penin; P = 0,02), aiengep (31,7% - naH 36,6% -
fa fgenin; P =0,04) [20].

Byn cuHopomHbiH, Tasy WeiFbic engepinge TapanyblH
Tangay kesiHge asTtopnap 59 sepTTeyai kapacTbipdbl. MC
Tapanybl Typkusga - 2,2-44%, Cayp ApabusicbiHga-16-
41%, TMakictanpa-14-63%, Katappa-26-33%, Kyseiitte-9-
36%, Owmipniktepae-22-50%, WpaHga-6-42%  xoHe
Memenpe-23% neitin xeTi [6].

Typkusiga xyprisinreH Tarbl Gip 3eptTey MC TapanyblH
aHblkTagbl - xannbl 32,9%, ohengepae 38,3% xoHe
epnepae 26,8%, coHbiMeH katap asTopnap MC acipece
anengep apacbliHaa Xofapbl ekeHiH atan oTTi [1].

Konga Gap manimeTTepre cyiieHe oTbipbin, VpaHHbIH,
epecek TyprblHAAPbIHbIH, ywTeH GipiHe ybiFbl (33,7%)
MC-meH cbipkaTTaHagbl, OHblH, aliengep apacbiHaa
Tapanybl anemHix, 6acka beniktepiHgeri kaparaHga easyip
xofapbl (42% kapcbl 24%). EH, TemeHri xwuinik Cucra
XaHe Banyuuctan nposuHUMsAnapeiHaa Tipkengi - 18,3%,
Bywepgeri eH, xorapbl - 57,8%. XubIHTbIkKa ap Typni xac
TonTapbiHaa: 20-29 xac TobbiHaa 12,1%, 60 xacTaH ackaH
*ac TobbiHaa 51,7% - fa feiliH ecy ypgici 6aikanagpl (P =
0,001) [22].

Koitaiga 20 xactaH ackaH  TyprbiHAapbiHaa
meTabonmamaik cuHapomubl, (MC) TapanybiH 3epTTeyane
31 nposuHumMsgaH 20 XsHe oOfaH ofapbl acTafbl
Gapnbisel 130 018 TypeblH KaTbickaH. Xorapbl Ben
LweHOepiHiH, XOFapbl KaH KbICHIMbIHbIH, XoHE XONeCTEpHH
KOFapbl  Thifbl3abIKTafbl  NMNOMNPOTEMATEPDIH,  TOMeH
Jewrediiniv, Tapanybl caiikeciHwe 40,8%, 49,4% xoHe
41,1% xypagpl. 20 xacTaH ackaH KbiTail TypfblHAapb
apacbiHga, acipece ouengepge 45 xactaH ackaH
ajampapga XoHe Kana TypfbiHAapbl apacbiiga MC
Tapanybl apTTKaH [58].

MC Tapanybl BoeTHam TypfblHAapb! apacbiHaa fa Ke,
TapanfaHbiH KepceTkeH. Tanpayra 35 421 kaTtbiCyLUbiChl
Bap oH ceri3 3epTTey eHrisinreH. BbeTHaMHbIH, epecek
TypFbiHaapbl apacbiiga MC  xanmbl Tapanybl 16,1%
KypafaH (95% ceHimginik apanbifbl (CA): 14,1% -18,1%).
Silengep apacbiHa xofapbl Tapany Gaikangel - 17,3%,
(95% CA: 13,8% -20,8%). TemeH Thlfbl3ablKTarbl
nunonpotena  xonectepui (TTJIM) ew Ken Taparnfa
KOMMOHEHT 6ongpl (34,1%), ofaH KeiH
TPUMMNLEPUATEPAIH, Xofapbl aeHredi  (33,3%). ownen
XbIHbIChI, Kanasnblk Xepnepae Typy, CEMIi3diK XaHe [eHe
canmarbiHblH,  WHOEKCI  xofapbl  Bony MC  gamy
bIKTUManbIfblHbIH, XOFapbinaybiMeH BannaHbICTbl eKeHiH
panenpeqi [13].

MC Tapanybl Oykin snemge eckeHgen, 2012 xbingaH
factan Mekcukaga cemisgik, rMNEPTOHUS, KaHT auaberi
XaHE aucnMnuaemMusHbelH, Tapanysl ecTi. MC Tapanybl
44,2% wrypagdbl, epnepae amengepre kaparaHaa Tapanybl
XofFapbl  Oonabl  KeHe kacblHa, OiniM  AeHTeliHin,
TOMeHAEYIHe XaHe apTblk CanMakka 6ainaHbICTbl eCKEH.
l'Mneprnkemms, TMNEPTPUIAMLEPUaEMUS, XKTN
XONECTEPUHiHIH, TeMeH AeHreiti, abooMuHanabl cemiapiri
XaHe runepTonns MC-meH aybipaTbiH agamaapaa Xorapbl
Bonabl KaHe ceMisaikneH H6ainaHbicbl aHblkTanap! [36].

Peceinik ranbimpapabi, 3eptteyiHoge ge MC ken,
TapanfaHbiH kepceTTi. Kacka OainaHbiCTbl wamameH 70
Xacka fewiH agampap apacblHpa ecim GornfaH, acipece
ollenpepae xui kespeckeH (MyMKiHAIK kaTbiHacel (MK):
1,03; 95% CW: 1,02, 1,04; P < 0,001), atten xbiHbickl (MK
1,93; 95% ci: 1,51, 2,47; P < 0,001) [7].

KasakCTaHblK, 3epTTeyLinepain, ManiMeTiHLLE
KasakCTaHHblH,  OHTyCTiIHAe MC  KOMMOHEHTTEpiHiH,
Tapanybl [yHWexysinik geHcaynblk, CakTay YMbIMbIHbIH,
eyponanbIk, aNMaFbIHbIH, backa BenikTepiHeH
€peKLIEeneHEeTIHIH ~ XaHe  XblHbiCbiHA  BGalnaHbICTbI
e3repeTiHiH AanenaereH. onenaep apacsiHga MC Tapanysl
17,9% rypagbl (95% ceHimginik apanbiesl [CA] 14,7-21,1),
25,8% (95% ceHimainik apanbiebl 22,5-29,1) xaHe 21,8%
(95% CA: 18,5-25,2), comkeciHwe AHA xsHe IDF
KpuTepuiAnepi (eyponanblk CTaHAApPTTbl Xxanbik). Eprep
yLin Tuicti fepektep 15,3% kypaabl (95% CA: 10,7-19,9),
26,6% (95% CA: 21,2-32,9) xaHe 23,9% (95% CA:18,6-
29,2). AboomuHangbl cemisgik aiienaep apacbiHoa eH, ken
TapanfaH MC komnoHeHTi Gongpbl (74,3%), opaH KeliH
runeprivkemus (26,5%) xsHe Auactonanbik, rnepTeH3uns
(25,5%), an eprepge eH, Ken TapanfaH yll KOMMOHEHT
iwTin, cemisgiri (70,7%) xaHe cucTOnanblk rMNepTeH3us
44,4%) xesHe gmacTonansik, runepteHsus (40,0%) 6onabl
[43].

Metabonuamgik  cuHppoMbl  6ap
aHbIKTanfaH reHaik nonumepdusmaepi

apgampapga

NPY-peri  rs16147  (Hetiponentug Y) reH
nonumopdusmi
CoHfbl OH XbinfblKTapAa KenTereH 3eptreynep

XyprisinreHiMeH, onapfblH, HaKTbl 3TMOMOrMACH ani fe
TonbIK 3epTTenyge. byriHri kyHi MC pamybiHbiH, BipHele
MexaHu3Maepi yCblHbINAbl, OnapAblH, ilWiHAE WHCYNMHre
Te3iMZiNK, Mail TiHIHIH, OUCOYHKUMACKI, CO3bIIMan.I
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KabblHY, WMMYHOBIK Xyiie, SHAOKPUHAIK Oy3binynap,
reHeTMKanblk, (haktopnap sHe T.0., MiHE3-Ky/blK MEH
KOpLUafaH OpTaHblH, e3repyi, baTbiCTbIK TamakTaHyra
Kelly XoHe OTbIPbIKLIbI eMip CcanTbl OCbl MaHAEMMSHbIH,
Herisri cebenTepi 6onabl. Monekynanblk reHEeTUKaHbIH,
nanga 6onybimeH MC reHeTukanblk cebenTepiH aHbikTay
YLiH SpTypni 3epTTeynep Xyprisingi XsHe apTepusnbIk,
rMnepTeHsusiFa,  NMNUOTEP — anmacyblHa,  WHCYMUHre
Tesimpinikke, KabblHyra aHe cemisgikke OannaHbICTb
KenTereH reHaep aHbIkTanasbl.

MC - nonureHgik xaHe ken (akTopsbl CyObeKT peTiHae

KapacTblpbinatblH  Kayin  akTopnapblHblH,  Kypgeni
knacTepi. bisgiv, Makanaga  keinbip  reHeTWKanbik
3epTTEYNEp Typanbl  aknapatTbl  yCblHaMbI3, arTan

aiTkaHaa - NPY-geri rs16147 xoHe FTO-gasbl rs9939609
XaHe onapabiH, MC gamybiMeH 6ainaHbichl.

NPY - opTanbik aHe nepudepusnblk  XKyiike
XYMECIHOe aKcnpeccusnaHFaH Hempomeamarop, On KaH
KbICbIMbl, SHEPTMSI Teme-TEHAir, WMMYHAbIK ayan neH
KabbIHy XoHe Bynpek ANEKTPONUTTEPIHIH,
TacbiMangaHyblHaH 6actan KemnTereH (OU3MONOTUAMbIK,
npovectepai petteyre katbicagsl [51].

NPY  TykbIMAaCTblfbiHbIH,  pelenTopnapbl  Ta6eTTi
bIHTaNaHObIpaTblH  3HAOTEHAK HerponenTug Y  kaHe
OHbIMeH DalnaHbICTbl NMenTUaTepAiH, TPaHCMeMBpaHarbIK,
TacbIManblHbiH,  PU3NOMNOTUANBIK,  HEri3iH - KanaTtbiH G
akybi3biMeH (GPCR) bainaHbICTbl pelenTtopnapsa xatagpl
[63]. CoHbiMeH KkaTap, XyWke XyMheciHoe Kew TapanFaH
NPY «kenTereH 6uonorusnblk — ypaicTepai  petteyre
KaTbiCadbl, COHblH, illiHAE TamakTaHy, 3Heprus anmacy
XaHe amouusnapgsl 6ingipy [10. 59] Optanbik, NPY
curHanbiH 6enceHaipy AeHe canMarbiHbIH, XOFapbinaybiHa
XoHe CeMisdikke blknan eTeTiH CemidaikTi TyablpaTbiH
GipkaTap acepnepai Tyabipaab! [61].

NPY - opTamblk XyWKe KyWecCiHe, Xypek-kaH
Tamblprapbl XyieciHe, ThIHbIC any XyMeciHe, ackasaH-iLek
XyMeciHe XaHe SHAOKPUHAIK Xynere 6annaHbICTbl apTypri
aypynapgbl emgey yWiH apTypni  OU3MONOMUANbIK,
npouecTep yLWiH KongaHbinaTbiH aMuH KblwKbibl. NPY
To0ETTi WaKplpy apkpifbl rMnoTanamycra 3Heprus any
KaxeTTiniri Typansl OXOK curHanbiH 6epy CUSIKTbI apTypIi
hakTopriap apkpinbl TaFramgbl TyTbiHyAa Madbi3gbl pen
aTkapafbl XaHe opekcureHfik acep kepcetesi [26; 38].

OCTOHOBIK 3epTTeyLinep xacecnipiMaep apacbiHga
3epTTeyiHae NPY reHiHiH, Hyckanapbl cemisgik, Auera,
rMoKO3a MEH NTMNULTEP anMacybl XaHe XaceCnipiMHEH Xac
epecek Xacka [eHiHri KaH KbICbIMbl KepCeTKiluTepiMeH
BannanbICTbl Bongbl. Ynrire OctoHusHbiH, 15 (n = 1075
TonbIK, AepekTep 6onraH kesge), 18 (N = 913) xaHe 25 (N
= 926) kacTarbl 6GananapablH, MiHE3-KynKbl  MeH
JeHcaynblfFblH 3epTTeyaeri eki xac KoropTbl Kipgi. Apanac
adcpekTinepi Bap Cbi3bIKTbIK perpeccusnbik Mogensaep
NPY  SNP-S  xoHe  KbI3blfyWbINbIK  TyAbIPaTbIH
aliHbIManbinap apacbiHoafbl 00MMbIK,  OalinaHbIC  yLUiH
nangananbingbl. Rs5574 CC romosurotanapbl Xbii CaiblH
Gen-xambac enwemaepiHiy, apakartbiHacbiHblH,  (WHR)
XOfFapbinaybiHa sHe 15-25 kac  apanblfblHAafbl
KYHOENIKTi  3Heprust TyTblHYAbIH, XoHE KeMipcynapablH,

asalblHa Me 6ongbl; aw  KapbiHFA  [MHOKO3a  MeH
xonecTtepuH pgewreiti rs5574 CC  romosurotanapbiHoa
xorapbl 6ongbl. Rs16147 TT romoaurotanapbl AeHe
CanMarblHblH, KOFapbinaybiHa XoHe 0en  weHbepiHi,
WHR xasHe Gen ernwemaepiHiH, eCy apakaTblHaCbIHbIH,
XofFapblnaybiHa ue 6ongpl; gereHMeH, onap 6axpinay
keseHiHoe keMipcynapasl a3 TyTbliHAbl. Rsb574 CC
romo3uroTanapbi XbiIn CalblH Ben-xambac
apakartblHacbiHbiH, (WHR) xofapbinaybiHa xaHe 15-25 xac
apanblfbiHOarbl KyHOEMNKTi  3HEeprust TyTbIHYAbIH, KaHe
KemipcynapablH, asatoblHa ne 6onpl; al KapbIHFa roKo3a
MeH XxonecTepuH aewreiii rsd574 CC romosurotanapelHaa
xofapbl 6ongbl. Rs16147 TT romosuroTanapbl MeH
rs16139  xoHe rs17149106  reTeposurotanapbiHga
TPUrNMLEepPULTEPAIH AeHTeli xorapbl 6ongbl. [23].

NPY xyieci aHeprus romeocTasblH >KaHe [MoKo3a
anMacyblH peTTeyaeri eH, MaHbI3abl MonekynanapablH, Oipi
peTiHoe TaHbingel. NPY-4iH  KanbintaH Tbic AeHreM
meTabonukanblk, ~ OysbinynapablH,  COHblH,  ilWiHAe
CEMI3IIKTIH, Xypek-KaH Tamblpnapbl aypynapblHbiH, XaHe
KaHT AuabeTiHiH, JaMmyblHa biknan eTeTiHi KepCeTinreH.
NPY TtamakTtaHyra opTanblk blknan etefi XaHe 3Heprus
WhIFbiHbIH a3aiTagbl [57]. Tarbl Gip Yang C.H., xaHe
OipneckeH fanbiMaapablH, 3epTTey HaTkenepi H6oiibiHwWa
Heiponentua Y1 apanwblk peuenToprapbiHbiH,  reHAik
3KCMPECCUACBIHBIH, XOfFapbinaybl MeH agamgapgarbl K 2
BUCYHKLMACHI MeH B-xacyLla XeTkinikciagiri apacbiHaarb
Xana ceben-cangapnblk, 6ainaHbICTbl aHbikTadbl, byn K
2 NaToM3NONOrMACHIH TyCiHyre biknan etedi [56].

Cewmisgik meTabonmamaik Gy3sbinynapmeH Gipre xypyiHe
GannaHbICTbl eki Heriari  (beHoTUMke ue: MeTabonmamaik
TypFbldaH aybITKynapbiMeH cemisairi 6ap deHotuni (MUO)
aHe meTaborvKkanbik TypFblAaH aybITKymnapbl XOK, cemiagir
Bap ceHotuni (MHO) [27]. EH BacTbichl, Cemisaik apeTTe
3Heprust anMacyblHblH, Gipkatap Oy3binbiCTapbiH TyAbIpaTbIH
SHeprust  GanaHcbiHharbl LWarbH, Gipak y3ak  Mep3ima
e3repictepre 0OainaHbicTbl Aamuabl [52]. [emek, cemisaik
nepToHns, KL 2, Xypek-kaH Tamblpnapbl aypynapbl XaHe
kenbip Kkatepni icCik aypynmapbl KaymiHiH, aiTaprbIKTan
XOFapbinaybiHa — OainaHbICTbl  ME3Mincias  eniM  KayniH
apTTbipybl MymKkiH [19]. KpITalinblk, fanbiMgjap Cemisgikke
LanabIkKaH epecekTepaepaiH capbicybiHaarsl NPY genredin
3epTTenred. XyHaHb MPOBUHUMSACHIHAAFLI  ekiHWi  CsHbs
aypyxaHacblHOa MeouuuHanblk, TekcepydeH eoTkeH 400
cemisgiri 6ap epecek afamHaH 3epTTey XKyprisingi xeHe 164
KaTbiCyLLbl 3epTTeyre katbickin, MHO xaHe MUO TonTapbiHa
GeniHgi. Capbicygarsl NPY aewrennepi septrengi; 3eptrey
HoTWxecCiHOe kaH capbicybiHgassl NPY  pgewreni MHO
ToObIMeH canbicTbipraHga MUO  TobblHga aiTapribiTaii
xorapel 6ongel (p < 0,001). Capbicynarsl NPY penreinepi
mMeH MUO apacblHgarbl LUEKTi KaHe CbI3bIKTbIK €eMec
BannaHbic Tabbinael (p = 0,001) [55].

fanoimpapabiy, 3epTTeyiHwe NPY  reHiHiv rs16147
nonMmMopgmMam Hyckacbl cemiagiri 6ap xaHe OayblpablH,
ankoronbdbl eMec Mairibl renaTosbl pactarnFaH 6roncuscei
fap HaykacTappga creaTorenatMT neH  nobynspnbl
KabblHyablH, TeMeH naibi3bIMEH Tayencia 6alnaHbICTbI
eKeHiH kepceTTi [4].
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0030p auTEPATYPHI

Franzago M., xaHe ObipreckeH asmopmeH MUNOTTbIK
3epTTeyiHae ceMisdikke WangblkkaH ajampapha AveTarsa,
eMip  canTbiHa  apanacydblH,  HyTPUreHETUKarbIK,
HyCKanapbl MeH peakuusicbl kapanfaH. 3eptreype FTO
rs9939609, MC4R rs17782313, LPL rs326, NPY rs16147,
IRS-1 rs2943641 nonumopduamaepi canbicTbipbingsl. FTO
reHii, A anneni  TacbiMangaywseinapsiHga 1T
roMo3urotanapsa KapafaHga [OueTaHbl/emip  CanTbiH
e3repTy HatwxeciHoe [CW TemeHgeyi a3 aewreiige
GaiikanraH. CoHbiMeH katap, FTO rs9939609 (p=0.025)
xaHe NPY rs16147 (p=0.039) reHotuntepi Mediterranean
Diet ycraHy pewreniH cunattanteiH PREDIMED score
KepCeTKILUTEPIHIH, anTapblkTan e3repyiHe acepiH Turiadi
[17].

Kuang X., XaHe coaemopniap apTblk, Canmak mneH
ceMisgikke  lWangblkKaH  KblTalnblk  epecekTepae
TaMakTaHy pauuoHblHA  MalCbi3AaHObIpbINFaH  3blFbIP
VHbIHbIH, KOCbIMNybIHbIH,  CeMisgikke HannaHbICTbl
Benrinepain, esrepyi reHgik epekwenikrepre GainaHbICTbl
3epTTenreH. 3epTTeyre apThik, CanMarbl XaHe cemiaairi 6ap
51 epecek afamaap KaTbiCKaH, onapablH, 24-i 6akbinay
TOObIH aHe 27-i 3epTTey TonbbIH Kypaabl. 3epTTey ToObI 8
anta 0OoMblHa 3blfblp YHbIHAH KacanfaH TaHfbl ac
KOJaHFaH. KaHbIKTbINbIK MeH TabeTTi peTTenTiH TepT Oip
HykneoTuati nonumopcuam  reHotuntendi: FTO  reHi
OoiibiHwa rs11076023, NPY reHi boibiHwa rs16147, PCSK
1 reHi OoibiHWwa rs155971 xaHe BDNF reHi OoibiHwwa
rs6265. 3eptrey HaTuxeciHge FTO rs11076023 reHi
BonbiHwa A-annenb (AA+AT) TacbiMangayLbinapblHaa,
Oakbinay TODbIMEH canbiCThipFaHda, Malicbi3gaHabIpbin-
faH 3blfbIp YHbIH KONAaHFaH NaUMEHTTep AeHe canMarbiH
(p = 0,001) xoaHe geHe canmarbiHbiH, MHOekci (ACW) (p =
0,001) antapnbiktan TemeHzeni. NPY reHinin, rs16147
nonumopduaminiv, CC reHotuni 6ap katbicylwbinapga ai
KapblHFa capbiCydasbl [MOKO3aHbIH,  aliKblH TeMeHeyi
Gankangbl (p = 0,019), Gipak TT + TC reHoTwni Oap
ajamfapra asfay oCep KepCETTi. KaHbIKTbIMbIK, MeH
TobeTTKe XayanTbl reHaepaiH, nonuMopduamaepi MaiicbI3
3blfblp  YHbIHbIH,  KONMAAHY  CUAKTbl  OMETanblK,
apanacynapabld, cemigikke 6annaHbiCTel - Genrinepain,
e3repyiHe peTTeyLui acepiH Turizeqi [24].

faneimgap XepopTta Tewisi yAriciHoeri AueTaHbiH,
canvak, koranty kesiHgeri 6ip Hykneotugmi  NPY
nonumopduamiriv, (rs16147) metabonnamaik npouectepre
TUri3eTiH acepiH 3epTTereH. Omera-9 Menwepi xorapbl
XepopTa TeHi3i ynriciHaeri  runokanopusnblk — aveta
HaTWxXeciHe nainga bonatbiH MeTabonuamaik acepnepgeri
peniH baranay yLWiH cemisgikke WangblkkaH 363 nauueHT
3epTTenreH. bactankpl kabbingay kesiHge nauueHTTep 12
anta ilWwiHae eki runokanopusnblk, OMeTaHblH,  OipiHe
kesgencok, TaraibliHaangbl (M guetacsl, YKepopTa TeHisi
pexumi; C aueTachl, CTaHOAPTTbI MMMNOKaNopuAnbIK AMeTa).
bactankpl  kesenae keHe 12 antaga  Gapnbik
nauueHTTepae OMOXUMUSMIBIK XoHEe aHTPONOMETPUSIIbIK
KepCeTKilTep enweHin, rs16147 Hyckachl yLUiH reHoTUNTey
Xyprisingi. 3epTTey HaTuXeciHOe eki anetaga fa cemisgik,
KaH KbICbIMbl XaHE aiHanbiMaasbl NENTUH KepCeTKILTEPi
XakcaparaH [40].

CoHbiMeH  kaTap, fanbimgap NPY-fa  kapchl
aHTugeHenep (NPY-LA) pedrefiHiv, xoHe OHblH NPY
reHiHiH, nonMmopduami apacbiHaarbl 6ainaHbIC 3epTTengi.
KO Oap xaHapaH AmarHo3 KoubinFaH 560 3epTTeyuui
KatbICTbl. 3epTTey HatwxeciHae NPY-LA pewreni DGKH,
DCAF5, xaHe LINC02261 nokyctapbIMEH acCOLMSLMSACHI,
COHbIMeH katap 1 TunTi kaHT auabeti (KO 1) xaHe KO 2
kesiHaeri HEBPOMOrMAMbIK, XaHEe TaMbIpIblk, MpoLecTepre
acep eteqi nen omkanabl [28-29; 41].

FTO reHiHin rs9930506 nonumopduami

MC 6ykin anemae keH, TapanfaH XsHe epecek xacTa

KYPEK-KAH  Tamblpriapbl — aypynapbl  CUSKTbI  ayblp
aypynapablH, JaMy  bIKTUMangblebiMeH  GaiinaHbiCTbl.
3amaHyn  manimeTTepre  caiikec, MC  reHgepain,

MONUMOPMU3MIH  KaMTUTBIH TEHETUKaNbIK OeliMainikneH
BainaHbICTbl cumnTomokomnneke [18; 37]. Mait maccachl
MeH cewmisgikke  GamnanbicTel e  (FTO)  PHK
TypPaKTbibiFbl ~ MEH  MOMeKynanblk  (yHKUMSIapbIH
PETTENTIH N6-meTunageHo3vHaemMeTMNasa PHK-HbI
koaTranabl. AgamHelH, FTO KypambiHoa 6Ganmanap Me
xacecnipimaepze epte MC gamybiHa aitaprbikTai biknan
eTeTiH reHeTWKanblk, Hyckanap Oap. YXanwa [aepekTep

COHbIMeH  Kkatap, rs9939609  xsHe  rs9930506
nonumopcmamaepi  cusiktel  MHTpoH  1-meri FTO
nonuMopu3Maepi Heri3iHeH Bananap MeH

xacecnipivaepge MC pgamybiMeH GainaHbICTbl  eKEHiH
kepceTTi. MexaHukanbik, 3epTTeynep kepcetkeHgen, FTO
nonumopcmamaepi agunoreHes MeH TobeTke biknan
eTeTiH, CoHpai-axK TackiMangaylwbinapgarbl cTeaTonnagi,
KAHBIKTbIMbIKTbI XoHE SHEPrUsl LUblfbIHBIH TOMEHOETETiH

FTO sHe  Kepwinec  reHoepdiH,  abeppaHTTbI
akcnpeccusicbiHa akenegi [50].
3epTTeyLLinep Yuanac WwTaTbiHAasbI mans

KaybIMAacTbIKTapbIHbIH, epecek anenaepiHaeri rs9939609-
FTO nonumopcmami  meH MC  KOMMOHEHTTEpIHiH,
GaiinaHbicbiH aHbIkTaabl. KengeHew, 3epTTey MekcukaHbiH,
Ymanac wWTaTbiHbIH, Yl aidMarblHaH kenreH 291 epecek
aviengeH aneymeTtTik-gemorpaduanbIx,
aHTPOMOMETPUAMNBIK, KITMHUKATbIK, KSHE OMOXMMUSTIBIK,
pepektepgi angbl. MC Tapanybl, coHpaii-ak, rs9939609-
FTO annenbgepi MeH reHoTMNTEpiHiH, xuiniri 6aranaHabl.
Bip Hykneotuati nonumopduamHi, MC KOMMNOHEHTTEPIHIH,
apKalicbicbiMeH BainaHbiCbiH Baranay yLiH ken enwemgai
NOrUCTUKanbIK — perpeccus  MOAEnbAepi  KOnAaHbIngbl.
3eptTey HatwkeciHae MC Tapanybl 60% Kkypagbl. bacbim
moaenbae rs9939609-FTO MEH TUNepriMKemMmus
apacblHaarbl  CTATUCTUKANbIK ~ MaHpl3abl  GainaHbichl
TabbinFan (MK 2,6; 95% ci 1,3-5,3; p = 0,007). Ynanac
WTaThbiHAaFbl Mals KaybIMAACTbIKTapbIHbIH, aliengepi MC-
HblH, XOfFapbl TapanyblH aHe FTO  HyCKaCbHbIH
rUneprivkeMusMeH Cailkec bainaHbiChbiH kepceTTi [54].
Mait maccacbl MeH cemisgikke (FTO) bainaHbICTbl reH
HerisiHeH runoTanamycta eHgipinegi. On aHeprus Tene-
TewgiriHge, Tamaxk  Kabbinpaydbl  peTTeyge  XaHe
agunoreHesge  pen  aTtkapagbl.  Metabonukanbik,
tbeHoTunTepre caiikec, 3eptreynep FTO  rs9939609
HYCKacblH AeHe canmarbiHblH, uHAoekcimeH (LCW), aeHe
MaibiHblH, CanMarbIMEH JkaHe Tarampgbl TyTbIHYMEH
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GannaHbicTbipabl. COHbIMEH KaTap, MeKCHKaHAbIKTapaa
Rs9939609 FTO Hyckacbl meTabomukanblk, cay apTblK
canvarbl Oap agamgapga runepxonecTepuHeMnst Kaynid
apTTbipatbiHbl 3epTTenreH. 3eptteyre 18 6eH 65 xac
apanbifbiHgarsl 306  apampgel  [ICW-re  6annaHbICThI
KanbiNTbl canmak Hemece apTbik, canmak, (EW) (ACU 25-
TeH 39,9 kr/M 2-re fOeiiH) peTiHOe XiKTen KapacTblpfaH.
KaTbicywblinap eki metabonukanbik, eHotunke GeniHai:
MeTabonukanblk ~ cay/meTabonukanblk, — cay — emec
(MH/MUH). 3eptrey HaTwxecinge A anneni Oap
emgenywinepge Xannbl XoHe TOMEH TbIfbl3AbIKTaFbl
nunonpoTtenH xonecTepuHiHiv, (p < 0,05) anTapnbikTai
XofFapbl AeHreni abikTangsl. CoHbiMeH katap, EW-MH
xoHe AA Hemece AT reHotuni 6ap cyOvbekTinepae
TUNepXonecTepuHeMUs bIKTUManIbIFbIHbIH, apakaTblHACkI
aiTapnbikTaii xofapbl 6ongbl (p = 0,008). Kopbita kene
FTO  rs9939609 Hyckackl KaH  capbiCyblHAafbl
NUNMATEPLIH, KOHL|eHTpaLymscbiHa acep eTin,
rMNepXonecTepuHEMIUst KayniH apTTbipybl MyMKiH [48].

Da Fonseca ACP-Oi bipneckeH asmopnapmMeH
3epTTeyiHae  Opasunusanblk  monynsuMsaa  cemisgikke
wangpiryra FTO rs9939609 nonumoptuami MaHbI3abl pers
aTkapatblHblH - ganengeqdi. 3eptteyre 490 KaTbiCyLbl
Tangangbl (298 cemisgikneH ksHe 192 KanbinTbl
canmakneH). 3epttey HatwxeciHge FTO rs9939609
cemispikke GeiimainikneH 6ainaHbICTbl €KEHIH KOPCETKEH.
Byn nonumopcnam geHe canmarbiHa, [eHe CanmMarbiHbIH,
WHOEKCIHe (acn, ben-canmak, eneMaepiHin,
katbiHacbiHa (WWR) aHe wunsepttenren [CW-re pe
KaTbICTbI Bongpbl. MyTaHTThlI annenbgi (a)
TacbiMangayweinap JCW  pewreiiniv, xorapbinaybiH,
coHpait-ak, WWR aHe uHBeptTenreH [JCU mMaHOepiHiH,
TeMeHAeYiH kepceTTi [12].

ArkoronbCia Mainbl  Gayblp aypybl  CeMi3fikneH
GannaHbicTel, 6yn MC kypampgac GeniktepiHiH,  6ipi,
COHObIKTaH kenTereH fanbiMaap oHbl MC baybip Kypamaac
Oeniri peTiHOe KapacTtbipy Typanbl anTagbl. COHbIMEH,
KbITAWMbIK, ~ 3epTTeyLinep ankoronscia Mainsl  Gayblp
aypybl bap Haykactapaa FTO reHiHin, BapnaumsnapbiHbiH,
GaiinaHbicbiH 3epTTedi. HaTuxenep kepcetkeHpeit, FTO
rs1477196 reHi ankoronbcia Mainbl 6Gayblp aypybiHa
GeitimginikneH ceHimai Typae 6ainaHbiCTbl Bongbl xoHe
Oyn 6ainaHbIC feHe canMafblHbiH, MHAEKCH apkpinbl 6onybl
MYMKIHKIHZIM aHbIkTangs! [11].

VipaHpblk, 3epTTeyLwinep ge MpaH nonynsuusicbiHaarb
FTO nonumopcusmi mMeH Xyknambl eMmec aypynapMeH
(KEA) apacbiHpasbl GainaHbiC  Typanbl  3epTTereH.
PubMed/Medline xaHe Scopus gepekkopnapbl apkbirbl
2021 XbINablH, XXENTOKCaH aiiblHa JeiiiH, CoHaan-ax, TUICTi
Makananap MeH Heriari xypHanaapabl, aaebuetrep Tisimi
GonbiHWwa  Gakpinay  3epTTeynepiHe  kymeni  womny
XyprisinreH. WpaH nonynsumsacel apaceiHga FTO reHiHin,
nonumopcmami  meH JKEA apacbiHgafbl  6aiinaHbICTbl
3epTTenTiH Oapnbik 6akbinay 3epTTeynepi xacanfaH. byn
3epTTeynep HatwxeciHae WpaH TyprblHAapbl apacbiHaa
FTO reHiHin, nonumopdmami MeH cemisgik apacbiHaarbl
GaiinaHbiC, COHbIMEH KkaTap, KaHT auabeti xaHe MC
CUAKTbI  accouumpneHreH aypynap fga FTO  reHiHin,

nonumopcmamimeH  GainaHbIChl
aHblkTanfaH [21; 30-33].

Ervnet TyproliHgapbl apacbiHga Tafbl Gip 3eprTey
WwarblH yorige xyprisingi, 3eptrey Hatwxenepi FTO
rs9939609 revi Eruner nonynsauusceiHga  MC-HbIH,
AaMYbIHbIH, TEHETUKaMNbIK Kayin (akTopbl eKEHIH KepceTTi,
Oipak ~ aBTopmap  ynri - Menwepi  ynkeH  6acka
nonynsiyusnapaa 3epTreyai yebiHagbl. Erep Oyn ynrire Tek
ollengep Katbicca, keneci 3epTreyge FTO  reiHin
nonumopdmamitiv, GipTekTi ynriciHaeri MC aHe OHbIH,
KOMMOHEHTTEPIHIH, hamy KaynimeH OainaHblcbl

Bonybl  MyMKiHZri

Kapactbipbiigbl.  3eptrey ywiH FTO reHiHiy, keneci
nonumopcmamaepi  reHotuntenreH 192 ep  agam
Tangangbl: rs1421085, rs17817449, rs1558902 xsHe

rs9939609. Rs1421085 CC reHotuni 6ap agampgappa
TpUrNMUEPUATEP OEHreili anTapnbikTal Xofapbl 6onapbl,
rs1558902 AA reHotuni 6ap KaTbicywbinapga [AeHe
canmarblHbIH, MHAEKCI, COHAa-aK Xanmnbl XONeCTePUH MeH
TpUrNMUEpNATEP AeHreii aiTapnbikTan xorapbl bongel, an
rs9939609 6ap apampapaa 6en MeH xambac enwemaep
apakaTtbiHacbl MEH Xannbl XONecTepuH  AeHreiHe
KaTbICTbl 6onabl [35].

FTO rs9939609 reHiHiH, nonumopcuami MeH cemisaik
apacbiHgarbl  OainanbicbiH  [Monbwapassl PURE  (The

Prospective Urban Rural Epidemiology) 3epTTeyiHin,
nonynAUMACbIHAaFbl  KblHbICKA — DalNMaHbICTbl  eKEHiH
aikbiHgagbl. PURE  3eptteyiHe  TemeHri  Cunesns

BoeBoACTBOCbIHAH 1097 kaTbicywwbl (683 aien xoHe 414
ep ajam) KaTtbICTbl. 3epTTey HaTwuxeciHae A anneniHis,
TacbiMangayllbl  epKekTepiHae  kayin - anneni KOk
€pKeKTepre KaparaHga opTalla AeHe CcanMarbl, [eHe
canmarbiHbiH, uHaekci (OCW), 6en-xambac KaTblHaChl
(WHR) xaHe Ben-xambac weHbepi aiTaprbikTaii Xofapbl
Gonabl.  CoHpgan-ak onapra [CW xsHe ceMmisgikTin,
OpTanblk NapameTprepi HerisiHge cemisgik anarHosbl Xui
konbinabl. An, anengepge FTO nonumopduami meH MC
XaHe OHblH, KOMMOHEHTTEpi apacbiHaa ceHimai GainaHbic
aHblkTanmaraH [60].

Tarbl Gip Monbwanbik fanbivgap FTO rs9939609
FEHOTUMI MEH apTblK CanMak XaHe CeMisfik, CoHpait-ak
MonbluaHblH, epecek TypfbiHOAPbIHbIH, PEnpe3eHTaTuBT
yAriciHgeri KOCbIMLA aHTPOMOMETPUANbIK, aliHbIManbinap
apacblHaarbl  GannaHbiCTel  3epTTedi. 3epTTeyre 3369
epecek afamaap Ke3delcok TaWZay apkbifbl arblHFaH.
3eptTey HatukeciHoe FTO reHoTuni MeH cemisgikTin,
aHTPOMOMETPUANBIK KepCeTKiluTepi apacbiHaa MaHbi3abl
GaiinaHbic opHaTbinabl. AA TreHOTUMi €Ki XbiHbICTa Aa
kaneintaH Thic [CW xaHe apTblk A€He canmarbiMeH
ceHimai Typge OanmnaHbiC aHblkTanfaH, Oipak, cemisgik
tbeHoTUniMeH GaitnaHbic Tek ep agampapda GankanFad
[39].

Cemisgik kayni XoHe [ueTajarbl MaigblH, KOfFapbl
TYTbIHbINYbl VIHOOHE3NANbIK epecekTep apacbiHga FTO
rs9939609  reHiHiH, nomMmopdMaMiMeH  aHbIKTanabl.
3eptreyre  [kakaptaga  TypatbH  19-59  xac
apanbirbiHaarbl cemisgiri 6ap 40 KaTbICYLLbI XaHe ceMiaairi
oK 40 katbicyLbl TapTbinFaH. 3epTTey HaTuxeciHae FTO
rs9939609  AT/AA  reHoTunTepi Gap  epecek

190



Hayka u 3apaBooxpanenue, 2024 T.26 (6)

0030p auTEPATYPHI

WHOOHE3NANbIKTApAblH, CEMI3MiK Kayni XOofapbl eKeHiH
xaHe TT reHotuni 6ap agampapra kaparaHga OMeTanblk,
MannapAabl Ken TyTbIHyAbl KANaUTbIHBIH KepceTesi [14].

['eHeTUKanbIK XaHe KopLUaraH opTa daktopnapbl K[ 2
MEeH CeMi3gikTiH damyblHda wWewywi pen artkapagbl.
faneimgapmeH [anectuHa TypeblHOapbl apacbiHaa Mail
Maccacbl MeH cemisgikke (FTO) 6ainaHbiCTbl TeHHiH,
RS9939609 HyckacbiHbiH, K[ 2 XaHe AeHe canMarblHbIH,
nHpekciveH (OCW) GainaHbicbiH 3epTTenreH. bapnbifbl
399 Tybic emec 40 xacTaH ackaH CyObeKT TapTbifiFaH,
OHblH, 281-i 2 TunTi KaAHT pOuabeTiMeH xoHe 118-i
HOPMOITIMKEMUSIMEH  afiamaap. 3epTTey  HaTuxeciHae
nanectuHanbik, nonynaumsga FTO  rewiniv  rs9939609
Hyckacbl K12 aamybiHaa 6ainaHbICbiH aHblkTaraH [42].

Moghanloo M.N., xaHe 6ipneckeH asmopnapdsiy Mai
maccacbiHblH, rs9939609 nonumopdmami xeHe KO 2
ayblpaTbiH cemisgiri 6ap svengepaeri nentuH AeHrenimeH
cemisnikke  GainaHbICTbl  TeHOepdiH, KOppPensuusiChIH
3eptrey  OapbicbiHoa KaHT  AvabeTiMeH  ayblpaTblH
aMenaepaiH, NeNTUHHIH, opTalla AeHreni KaHT anabeTi Kok,
aMenaepre kapafaHga TeMeH 6ongpl  (alTapnbikTan
albipmMallbinblk). Ananga, nNenTuH fedredi yll reHotun
apacblHAa cTaTUCTUKanNbIK TypFbldaH MaHpI3abl 6onmaabl,
an rs9939609 koadhduumMeHTi  KaHT  auabeTi KOk
SMenaepMeH canbICTbipFaHaa KaHT avabeTiMeH ayblpaTblH
amenaepae xorapbl 6onapl [34].

faneimaapabiH, BoeTHamablik, nonynaumusFa Herisgenrex
NPOCNEKTUBTI 3epTTeYiHAE KaHT AuabeTiMeH ayblpManTbIH
1443 cybbekT anbiHFaH XoHe 5 Xbingblk 6akbinayaaH
keliH K[l 2 pamysbl ywwiH Tekcepingi. 3epTTeyaid, Makcatbl
FTO nonumopdmamitiv, (rs9939609) Gonawak KO 2
Oomkayra KOCKaH yneciH Oaranay Oongbl. 3eptTey
HoTwkeciHge FTO-rs9939609 nonumopdmami KO 2
[aMYbIHbIH, MaHpI3abl FeHEeTUKaNbIK BormkayLbIChl eKeHiH
kepceTesi [8].

KbiTah XaHb nonynsuumsceiHga FTO rs9939609 xaHe
rs17817449 nonumopdmsmaepitiv, Kiwi annenbgepi KO 2
MEH [OWUCTIMMUOEMWSHbIH, aMmy KaymiH - apTTbipaTbiHbIH
3epTTereH. 3eptreyre Gip MbiH, YL Xy3 CekceH bip cybbekT
KaTbiCKaH.  [lMarHocTukanblk, — KpuTepuinep  HerisiHge
cemiagi, AnCnunuMaemms, rMNEProMOLIMCTENHEMMUS,
TMNepypukemMnsi, nNepToHns, KO 2 IKsHe KypekTiH
nwemusnblk - aypysl  (KWA)  cuakTel  MeTabonmammeH
GannaHbICTbl aypynap aHbikTangbl. 3epTrey HaTuxeciHe
FTO rs9939609 xsHe rs17817449 nonumopduaMaepiHix
Kiwi annenbgepi KO 2 oHe AMCAMNUAEMUSHBIH, Oamy
KayniH XofapbinataTbiHbiH XaHe Oyn kayin cemisgiri 6ap
afamaap apacblHaa 0faH api apTaTbiHbIH garnenaereH [62)].

Cemispixk  Banrnagewte  Oapnbik  engepaerigen
reHeTMKarblK, XoHe SKONOorusnbIk akTopiapablH, Kypaeni
e3apa opeKkeTTecyi acep eTeTiH KOoFamablK AEHCaymbIK,
cakTaydblH, ecin Kene XaTkaH MaceneciHiv, 6ipi Oonbin
Tabbinagsl. FTO reHiHiv, (Man maccachl xsHe CeMisgik)
rs9939609 reHeTUKarnblK, HyCKachbl 3epTTeneTiH
nonynsauusisa OannaHbICTbl cemismik KayniHiH,
XOFapbinaybIMeH OainaHbICTbl ekeHi aHblkTangbl. byn
septreyre Oapnbisbl 280 KaTbICYlbl KATHICTbI, OHbIH,
iliHoe apTblk canmak neH cemisgikke LWwangbikkaH 140

afam (oeHe canmarbliHblH, uHAekc [ACU] = 23,0) xoHe
apTblK canmarbl xoK 140 cay agam (18,5 < ICU = 22,9).
3eptTey HatwkeciHge FTO rs9939609 Hyckachl HerisiHeH

cemisgikneH  xeHe  baHrmagew  TypfblHAAPbIHBIH,
rMnepnunMaeMns KayniHiv, xofapblnaybiMeH 6ainaHbiCTbl
Gonapl [47].

Cuxaesa H., xaHe bipneckeH asmopnapmeH

3epTTeynepiHae 6ip HykneotmaTi monumopduamaep MeH
KasakcTaHablk, koroptTarsl KM 2, cemiafik kayniMeH xaHe
MC-meH GainaHbICTbl apTypAi KNMHUKANbIK NapaMeTpnep
apacblHaarbl GannaHbiCTbl 3epTTereH. XKannbl anfaHaa,
1336 cybbekT, OHbiH, iwiHge 408 KO 2 nauneHTTepi XaHe
928 6axpinay naumeHTTepi ambynatopusnblk, KnuMHUKagaH
KabblnaaHab! XaHe 6acka aTHUKanbIK TonTapaa OypbiH KO
2 KoHe cemisgikke  OainaHbICTbl  PeHOTUNTEPMEH
BainaHbICTbl 32 nonumopdunsm 6oMbIHWA reHoTUNTENai.
Accounaumanapabl 3epTTey YLiH Xu-KBagpaT KpuUTepuii
Hemece HakTbl  Ouwep  KpuTepwili - KOMAaHbINALI.
Noructukaneik, perpeccust 3eptrenreH SNP meH K[ 2,
CeMi3fik XaHe )KacblHa )KaHE blHbICbIHA  Kapau
petTenreHHeH keiiH MC pgamy kayni apacbiHOafbl
fainaHbICTbl  3epTTey  ywWiH  xyprisingi.  3epTTey
HaTWxeciHOe Xapau-BaiHbepr Tene-TeHairiHiv, GonmaybiHa
Bainanbictbl TepT SNP  anblHbIN TacTanFaHHaH KeMmiH,
THICTi xacTarbl koropTTapga K[ 2 xoHe keneci SNP
apacblHaa MaHpI3abl accolnaumsnap Tabeingst: rs9939609
(FTO), rs13266634 (SLC30A8), rs7961581
(TSPANB/LGRS) xaHe rs1799883 (FABP2). CoHbimeH
KaTap, Xanmbl CoWKEC KeNMEWTiH 2 xoHe Oakpinay
TonTapblH 3eptTey KO 2 xaHe SNP rs1799883 (FABP2)
xoHe  1s9939609 (FTO) apacblHgafbl — MaHbl3fbl
GaiinaHbiCTbl aHbikTagbl. CoHbiMeH katap, FTO reHiHin,
nonuMopeuaMi  Cemisgik  KaymiHiH,  XofapblnaybIMeH
Gainanbictbl Bongsl, an FTO xsHe FABP2 renaepiHin,
nonumopcuamaepi Calkec KkenmenTiH koropTtrapga MC
pamy KayniveH fe OGannanbictel 6onabl.  SLC30AS,
TSPAN8/LGR5, FABP2 xsHe FTO  reHgepiHin,
nonumopcuamaepi MeH KasakcTaHablk koroptagarsl K[ 2
Gelimainiri apacblHaarbl GainaHbICTbl, COHbIMEH KaTap,
QHTPOMOMETPUAMBIK XaHe MeTabonmkanbIk
epekLenikrepimeH MaHpI3abl accoupauuanapab
aHblkTafaH. Atan antkanga, FTO xsHe FABP2 reHgepiHin,
nonumopcuamaepi  ocbl  koroptagasbl MC-fa  xaHe
cemisnikke  GemimainikneH aiTapnbikTai  GainaHbICTbI
Bongbl [49].

KOpbITbIHABI

onemge MC  TapanyblHbiH,  3NMAEMUONOMVAMbIK
Xafdalbl  nonynauMsga  Kypek-kaH - Tamblpnapbl
aypynapbiHblH, TapanybiHblH, yaeMeni ecyiHe 6annaHbICTbI
YIKEH MaHpi3Fa Me. Dp Typni Kayin hakTopnapbiHbiH,
STUOMNOTUSTIBIK, YNECHH, XanbIKTbIH, STHUKATbIK,
epekLenikTepiH baranay kaxeT. MeTabonuamaik CHApOM
OoibiHWA 3epTTeynepaiH, ©3eKTi KaHe NepCreKTUBTI
BarbITTapbIHbIH, Bipi reHeTUKanbIK MapkepnapbiH aHblkTay

XoHE  KkaHgupgat  reHgepdiH  Gapnbik  bIKTUMAnN
nonumopuamMaepiH  Tangai  oTbipbin, MeTabonuamaik
CUHOPOM  XoHe  OHblH,  ackplHynapbl  AaMmyblHOafbl

reHeTUKanblk, 6efiMainikTi KapacTbipy.
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KyprisinreH agebuettepre wonyga FTO  reHiHin,
nonumopdmami rs9939609 meTabonuamaik CUHAPOM XaHe
OHbIH, KOMMOHEHTTEPIMEH OalnaHbiCbl KbiTall, BbETHAM,
Opasunns,  uMpaH, TypiK, MEKCMKA JKaHE  MOMsK
nonynsauusnapbiHaa aHbikTangel. Ananpa, 3epTTeneTiH
nonuMmopcnam MeH Metabonuamaik CUHAPOM apacblHaarbl
OannaHbICTbl AanenaemereH 3epTTey HaTkenepi 6ap, Oyn
[epekTepliH,  Kapama-kallbiNbIFblH -~ XoHe  Kasak,
nonynAUMACbIHAAFbl  yKCac 3epTTeynepmiH, KaxeTTiniriH
KepceTedi. KasakcTaHaa CeMI3gikneH XaHe 2 TUNTI KaHT
anabetiveH FTO reHiin, rs9939609 nonumopduamiHin,
Toyenginiri  3epttengi.  Rs16147  NPY  reHiHin,
nonuMopMuaMi  anemae XeTKiniKTi 3epTTenreHiHe xaHe
MeTabonmaMaik CUHAPOM K3HE OHbIH, KOMMOHEHTTEPIMEH
OaiinaHbiCbl KepceTinreHiHe kapamacTaH, KasakcTaHaa
KyprisinreH ykcac 3epTTeynepaid, HaTwxenepi Gisre
KOImKeTiMAai agebueTTepae TabbirFaH KoK,

Ocblnaiiwa, apebvert [epeKTepiH Tangay
MeTabonmamaik CVHOPOMHbIH, reHeTuKarblIK,
BomkayLblnapbiHbiH, TyTac KepiHiCiH KanbinTacTblpy yLUiH
KeLLeHAi reHeTuKarblk, 3epTTeYAiH, KXKETTINIMH pacTaigbl.
Yorapbina anTbinFaHgapra BannaHbICTbl Bi3
MeTabonnamaik CMHAPOM [amyblHOasbl €H Ken TaparnfaH
kaHaugaT — reHgepgid  nonumopduamaepiHiv,  peniH,
KIWHUKaIbIK-MeTabomnmMKarbiK, napameTprnepain,
OMHaMUKacblH, MPOCMEKTUBTI  3epTTey  LuenDepiHaeri,
TamakTaHy  TopTibiH, MeOMKaMEHTTI  KOMMMAeHTTiniK
JeHreiliH 3epTTeyi ocnapran oTbIpMbI3.
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