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HayyHo-uccnenoBarensckuii ueHtp MeauumHckoro uxctutyta ®TAQY BO «Ceepo-BocTouHblit thefepanbHbiit
yHusepcuteT umenn M. K. AMmocosa» MuHoGpHayku Poccuu, r. fikyTck

lpoxuBaHue B IKCTPEMANbHBIX KIMMATUYECKUX YCAOBUAX C HU3KUMU TeMnepaTtypami, aaantauua K AOCTYNHbIM UCTOYHUKAM NUTAHWA Cno-
cobcToBany hopMupoBaHMio 0co60ro TMRA MeTabonn3Ma IMNUAOB Y KOPEHHbIX HapofoB CeBepa. YueT 3TUX 3BOJIOLMOHHO CNOXMBLIMXCS
0COBEHHOCTEl, 3aKpenneHHbIX B reHOMe B BUAE NOJMMOPGHbIX FreHETUYECKUX MApKEpOB, UMEET BAXHOE 3HAaYeHWe [ pa3paboTku 3d-
(eKTUBHBIX MEP NOMYNALMOHHON NPOGUNAKTUKN METABONMYECKOTO CUHAPOMA U CEPAEYHO-COCYAUCTLIX 3aboneBaHuii. Lienblo uccnefosanus
ABNAETCA aHaNU3 XapaKTepHbIX 0COGEHHOCTEN MeTaboNN3Ma IMNUAOB U METABOMYECKUX HAPYLIEH NI B IKYTCKOI nomynsumuu. bein npoBepseH
cucTemMaTuyeckuii 0630p pes3ynbTaToB MCCNEfOBAHMIA MoKasaTeneil NMMUAHOMO NPOGUAA U KIIOYEBLIX FeHOB-KaHAWAATOB, Y4YaCTBYIOLMX
B MeTabosM3Me NUNULOB, NMPOBEAEHHBIX CPEAU KOPeHHbIX uTenel AkyTun 3a nocnegHue 10 net. MoKasaHo, YTO Y KOPEHHbIX XuTenei
AKyTMK cpefiHMe MoKasaTenu NMMNUAHOrO o6MeHa MMEIOT B LieloM BNnaronpuaTHbIA xapakTep B BUAE BbLICOKOTO COAEPXAHUA XonecTepuHa
NMNONPOTEU/0B BLICOKOH MNOTHOCTH, HU3KOMO COAEPXKAHWUA TPUIMULEPUAOB U 3HAYEHUA MHAEKCA aTepOreHHOCTU Naa3Mbl KPOBM, YTO CBA-
3aHO ¢ (u3nonoruyeckoi apantaumeit K ycnosuam cpepbl 06utaHuA. OfHAKO U3MEHEHUs CTPYKTYpbl NUTaHUA (yBenuyeHue noTpebneHns
yrneBofoB) W 06pasa XM3HM (CHUMKEHWe (U3NYECKOH AKTUBHOCTM, OTXOA OT TPAAMLMOHHBIX 3aHATUA) NPUBENM K PAacmpoCTpaHeHuio B
nocnefHue AeCATUNETUS MeTabonuyeckux HapylweHWi. PasHble aBTOpbl OLEHMBAIT PacnpoCTPaHEHHOCTb MeTabONNYECKOTO CUHAPOMA Y
KOpeHHbIX uTeneir Akytuu crapwe 20 net ¢ 4acToTol OT 4,9 % y MYXUYUH A0 49,4 % y XEeHWMH apKTUyeckux panoHoB. B cTatbe Takxe
06CyKAAETCA BKNAA KIIOYEBbIX YYaCTHUKOB MeTab0aM3Ma IMNUA0B B APYrUX OUOOTMYECKMX NPOLECCax U CENEKTUBHBIN BKNAj reHoB LepR,
LPL, CETP, IL6, PON1 B pa3BuTWe METabONUYECKUX HAPYLIEHUI B AKYTCKOW MONyAALUY.

Kntoyessie cnosa: ApKTUKa, AKYTbl, METaBONMYECKNI CUHAPOM, METAGONN3M NTUNUAOB, TMMONPOTEUA! BbICOKOW MIOTHOCTH, NOTUMOPGHU3M
LepR, LPL, CETP, IL6, PON1

LIPID METABOLISM AND METABOLIC DISORDERS IN THE YAKUT POPULATION:
A LITERATURE REVIEW

T. M. Sivtseva, T. M. Klimova, E. P. Ammosova, R. N. Zakharova, V. L. Osakovsky
Research Center of the Medical Institute of the M. K. Ammosov North-Eastern Federal University, Yakutsk, Russia

Extreme climatic conditions of the North with low temperatures and the traditional diet are responsible for development of a specific
mechanisms of lipid metabolism among the indigenous peoples of the Sakha (Yakutia) Republic. The evolutionary patterns of lipid
metabolism fixed in the genome in the form of polymorphic genetic markers are important for the development of regional healthcare
programs for prevention of metabolic syndrome and cardiovascular diseases. The aim of the study was to analyze the characteristic
features of lipid metabolism and metabolic disorders in the Yakut population. A systematic review of the results of studies of lipid
profile parameters and key candidate genes involved in lipid metabolism among the indigenous inhabitants of Yakutia over the past
10 years was performed. The available evidence suggests that in indigenous inhabitants of Yakutia, the indicators of lipid metabolism
are not a matter for concern. Participants of the most studies have a high concentrations of high-density lipoprotein cholesterol, low
concentrations of triglycerides and low plasma atherogenic index, which are associated with physiological adaptation to environmental
conditions. However, changes in dietary patterns including increased consumption of carbohydrates and lifestyle changes including
reduced physical activity and abandonment of traditional activities have led to the spread of metabolic disorders in recent decades.
Prevalence estimates for the metabolic syndrome in the indigenous inhabitants of Yakutia aged 20 years or older vary from 4.9 % in
men to 49.4 % in women in the Arctic regions. We also discuss the mechanisms of lipid metabolism and the role of LepR, LPL, CETP,
IL6, PON1 genes in the development of metabolic disorders in the Yakut population.
Key words: Arctic, Yakuts, metabolic syndrome, lipid metabolism, HDL, LepR, LPL, CETP, IL6, PON1
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OpnHoil U3 aKTyasibHbIX NPOOJEM B COXpPAHEHHH 310- Pecny6iika Caxa ($IkyTusi) pacnoJsioxkeHa Ha ceBepo-
POBbSl U YBEJIMUEHHUH NPOJIOIKUTEJIbHOCTH XKU3HH Uesio- | BocToke Poccuiickoil @enepatinu U npeactaBiaseT coboi
BEKa B COBPEMEHHOM MHUpeE SBJASAIOTCS MeTaboJMUeCKHe | TEPPUTOPUIO B 30HE BEYHOH MEep3JIO0Thl ¢ IKCTpeMaslb-
M3MEHEHUs], BeJylllie K OXKHUPEHHUIO U METabOJUUECKOMY | HBIMH KJIMMATHUECKUMHU YCJIOBUSIMU JUIsl TIPOXKUBAHUS U
cunzpomy (MC), 0CHOBHBIM (haKTOpaM pUCKa CMEPTHOCTH | TPYAOBOH JeSITEJIbHOCTH YesioBeka. OCHOBHbIMU HeGJ1aro-
OT CcepleuHo-cocyIucThix 3a6oneBanuil (CC3). NPUATHBIMU (DAKTOPAMH CPEJibl SIBJSIOTCA HU3KHE TEM-
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neparypbl, H3MeHeHHbI (POTONEPUOIU3M, FeOMarHuTHbIE
Bo3MylleHUs U Jp. [27]. CylllecTBYIOT MHOTOUHC/IEHHBIE
MCCIIEI0BAHHUS, MOATBEPAKIAIOLLME, UTO B XO/€ aflanTalluu
K YCJIOBUSIM Cpellbl Y KOpeHHbIX kuTeseil CeBepa 1po-
H30LIJIH (PYHKIIHOHAJILHbBIE W CTPYKTYpHBIE TT€PECTPOHKH
oOMeHa BellecTB, o6ecrneynBalollide BbRKMBAHUE B YCJIO-
BUSIX X0J10110Boro cTpecca [4, 16, 20]. [1pu sTom Gosee
BbICOKAst aKTHBHOCTD JIMITHIHOTO 0OMeHa o6ecneynBaeT
IHepreTHUYECKHE MOTPEOHOCTH alaNTAlMOHHBIX PeaKIUH,
MO3BOJISIS CHUXKATh pacxojl OEJIKOB Ha HepreTHuecKue
HYX/Ibl Ha (DoHe yBeJMUeHHsI CTOCOOHOCTH TKaHel K
YTUIU3ALHUH XKUPOB [ 1 7]. DTH ananTUBHbIE MePeCTPOiKH
oOMeHa BelleCTB, BO3HUKIIKE MOJ JaBjeHHeM (HaKTo-
POB BHEIIHEH cpelibl U MPUCNOCOBJeHUsT K JIOCTYTHBIM
MCTOUHUKAM [MUTAHUS, B XOJ€ CEJEKTUBHOTO 0TOOpa B
KopeHHbIX nomnyasiuusx CeBepa 3aKpenuJUCh I'eHETH-
yecku. PasBUTHE COBpeMEHHbBIX FeHOMHBIX TEXHOJOTHH
M0 H3Y4EHHIO MOJHBIX 9K30MOB M T'€HOMOB MO3BOJIMJIO
UCI0JIb30BATh HOBbIE MOJAXO/bl B MOUCKE CHTHAJIOB MO-
3UTHBHOTO AaNITHBHOIO O0TOOpA B PasHbIX MOMYJISILHUAX
MHPa U BbISBJSATb I'€Hbl, MPEANOJOKUTENBHO aCCOLHU-
UpOBaHHblE ¢ ajanTauuei K XoJofy W auete, Goratoi
xupowm [30, 34, 35].

Kopennoe Hacenenne Pecny6uuku Caxa (Skytusi)
MpeJICTaBJIeHO MOMYJSIUAMH IKYyTOB (466,5 Thic. ueJio-
BeK), 3BeHKOB (21 ThIC.), 3BeHOB (15 ThIC.), IOKATHPOB
(1,2 TbIc.) W Apyrux HapoAOB, KOTOPblE MPOXKHBAIOT
NPEUMYLIECTBEHHO B CEJIbCKON MECTHOCTH. TpaguLMOHHO
SIKYTbl BELYT OCe/UIbIi 00pa3 JKU3HHU B CeJsax, 3aHHMa-
SICb »KHUBOTHOBOJCTBOM, OXOTOH, pblOaJIKOH Ha o3epax
1 coOUpaTeNIbCTBOM. B oT/IMUHE OT HUX ISl 9BEHKOB U
9BEHOB XapaKTepeH KoueBoH 00pa3 XKU3HH, CBA3AHHBIH C
3aHATHSIMH OJICHEBOACTBOM, OXOTOH U COOUPATEJILCTBOM.
B nocieniHuie ecATUNETHS yBEJMUUBAETCS 1011 KOPEHHO-
rO HaceJIeHHsl, TPOXKUBAIOLIETO B TOPOJICKOH MECTHOCTH
1 Beflyllero yp6aHW3HpPOBaHHBIH 00pa3 yKU3HHU.

CraTUCTHUECKHE JIaHHble TOCJENAHUX AECATUIETHH
CBUJIETEJILCTBYIOT O TEHIEHLIMHU YXY/IILIEHHS TTOKasaTesel
310pOBbsl KOpeHHBIX »KuTesel Jkytun. Habumonaercs
yBeJIMUE€HHE YUCJIA COTIPOBOKIAIOLIUX XPOHHUECKOE OXKH-
penue CC3, caxapHoro anateta 2 tuna (CI2), a Takxke
BO3PACT-3aBUCHMbIX 3a00J1€BaHUH (OHKOJOIHUECKUX H
HeliposiereHepatuBHbiX) [6, 24]. Tak, 3aGoJieBaeMOCTb
60J1€3HIMM CHUCTEMbl KpOBOOGpallleHHUs YBeJHUHIaCh
3a nepuox ¢ 2000 o 2019 rox ¢ 12,8 no 32,8 Ha
1 000 nacenenusi. Habaionaercs takxke yBesiueHue
nokasareJjieii 3aboJsieaemoct CI 2 tuna ¢ 1,8 no
4.4%0 3a nepuon 2003—2013 rojoB ¢ panbHeHUIUM
HEKOTOPBIM CHIXKeHHEM nokasaresst 10 2,9 %o, KoTopoe,
BO3MOKHO, 00YCJIOBIEHO HEIOCTATOYHLIM BbISIBJIEHHEM
¥ leheKTaMu NpH ero peructpauud. [IpuueM aKTHBHBIH
POCT B MOCJ/EIHHE IeCATHIIETHSI HaOJIolaeTCsl B palioHax,
B KOTOPbIX KOPEHHOE HacesIeHHe COCTaBJISIET aGCOIOTHOE
GOJILIIMHCTBO. B JMHAMHKE TaKxkKe OTMeUaeTcsi MOBbI-
lIeHHe CMEPTHOCTH OT 3THUX Ipynn 3abosieBaHui [23].

PacnpocrpaHeHne B noc/ieHHe JIeCATHIETHS Me-
TabOJIMUECKUX HapYLIEHHH CPeIH KOPEHHbIX XKHUTeJeH
CeBepa Ha ¢oHe H3MeHeHHs1 00pa3a »KU3HU BbI3bIBAET
MHTEpEC C TOUKH 3PEHHS] MOJIEKYJSPHBIX MEXaHH3MOB

Reviews

PAa3BUTHS IMCUITUIEMUI KaK pesysbTata cOosi afanTtauuu
K TPaAMLUMOHHBIM YCJOBUSIM MPOKHUBaHus. B mHoro-
JileTHeM rpoekTe yHuBepcuTera boctona “Framingham
heart study* (CILIA) Gbiia BbisiBleHa CHJIbHASI MOJIO-
JKUTEJIbHAST acCOLMAlUsl MEXKIY YPOBHEM XOJeCTepHHa
qrnonporensioB HU3kod muotHoctd (JITTHIT, LDL) u
UllleMUUYecKol 60JiIe3HbI0 Cepila, a TakxkKe 3allUTHbIH
aeKT aUnonpoTenioB Bbicokoi nuotHoctu (JIITBI],
HDL) [28]. TloBbliieHuble KoHuentpauun JIIIBIT B
nJlaaMe KPOBH CBSI3bIBAIOT C MPOTEKTUBHBIM JIEHCTBHEM
B oTHouleHun CC3, noToMy fABJSETCSA NEPCIEKTUBHBIM
6oJiee TyOOKOE PACKPbITHE MEXaHH3MA €ro TepaneBTH-
YECKOro MoTeHIMana.

Kak uzBectHo, B MeTabo/iM3Me XOJeCTepuHa U €ero
LUUPKYJNALUY MEXIY KJIeTKAMH OpraHu3Ma ydacTBYIOT
nsiTh BaXKHbIX UrpokoB: ATd-3aBucUMbIN MepeHOCUHK
xosiecteprta ABCA1, nepeHocunk 3pupoB xosiectepuna
CETP, munonporennpt Huzko# miotHoetd (JITTHIT, LDL),
Jqunornporenabl Boicokoil nuotHoetu (JITTBIT, HDL)
1 pepmenT aunonporennaunaza (JIILJI) (pucynok).
MyTauun B reHax, CBsI3aHHbIX C THMM KJIOUEBbIMH
yU4aCTHUKAMU, MOTYT NPUBOJUTb K HApyLIEHUSIM 0OMeHa
JIITHJIOB.
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NIA3MA

LIuK/1 peBpallleHnH JIMITONPOTEUIOB B J1a3Me KPOBH

[Ipumeuarnue. OcHOBHbIE Yy4aCTHUKH OOMeHa XoJlecTepHHa:

1. ABCAl — AT®-3aBucHMBbIil IepeHOCUHK XOJIECTEPUHA, EPEHOCHT
KJICTOYHBIH X0JIeCTepPHH H (hoCOJIUITHIIB! B ATIOUIIONPOTEHHB! C HUSKUM
conepxkannem siununos JITBIT (C-HDL).

2. Jlunonpoteunl Bbicokoil miotHoctd (HDL) conepxkat Gosblioe
KoJinuectBo GesikoB (ApoAl u ApoA2), npu UMPKYJISILHMK B KPOBH
0060raniaroTest XoecTepuHoM c60poM oT Bo3pacTHbIX KieTok (C-HDL).
3. CETP — nepenocurk 3(hMpoB xoJiecTepuHa B KpOBH 0OMEHHBAET
xosiectepun JI[IBIT (C-HDL) Ha Tpursuiiepuibl JUIONPOTEUIOB
ouenb Huskoi nyorHoctu (JIITOHIT, VLDL) — wactuupl, kotopble,
o6oratasice xosecrepuHom, npespataercst 8 JINTHIT (C-LDL).

4. Jlunonpotensp! Hu3Koit n1otTHOCTH (C-LDL) — ocHOBHOM KOHeUHblit
cOOPILKMK M HOCHTeJNb XoslecTepodia B opMe 3¢Hpa, H0CTaBJISIOLIHH
ero KjeTkaM Nepu(eprUyecKux OpraHoB W MedyeHH JJIsl repepaboTKH
B FOPMOHBI.

3a mocseHue JeCATUNETHST POBEACHBI SMHAECMHO-
JIOTHYECKHE HCCJIe[0BaHUsA [0 U3Y4EeHMIO paclpocTpa-
HEHHOCTH AUCJHNUAEMUH U MeTab0JMUeCKHX (PaKTOPOB
pHCKa XPOHHYECKHX HeHH(EKLUHOHHBIX 3a00/eBaHUH
Cpelid KOpeHHOro HaceJseHusi SIkyTHH, a Takxke pabdo-
Thl M0 aHAJU3Yy HEKOTOPBIX MOJUMOP(HBIX MapKepoB,
CBSI3aHHBIX ¢ HUMU. B 1aHHOll paGoTe pedysbTaTbl 3THX
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0630pbl

ucc/e10BaHni 06001IeHbI C TOYKH 3PEHHST COBPEMEHHbIX
npeacTaBieHUil 0 (PYHKUHSAX KJIOUEBBIX YUaCTHUKOB
oOMeHa JIMIHIO0B.

LleJiblo HcceIoBaHHUS SBJSIETCS aHAJIN3 XapaKTepPHbIX
0c0OEHHOCTEH MeTa00IU3Ma JIMMHI0B U METAO0MMUECKUX
HapyLleHUH B sIKYyTCKOW MOMYJISALUH.

Hamu npoBenen 0630p ny6Jaukaluid, B KOTOPOM M0~
CTaBJIEHbl CJey0lIHe UCCIe0BaTe/IbCKHE BOMPOCHL:
XapakTepHble 4epTbl 0OMEeHa JIMIHAOB, 3aKpernJeHHble
reHeTHUECKH Y KOPEHHBIX 2KUTeJ/ el SIKyTHH; pacrnpocTpa-
HEHHOCTb, 0COOEHHOCTH W TPUUYHHBI MeTabOJHUECKUX
HapyLIeHUH B COBPEMEHHOMN MOMNYJISALHU SKYTOB U APYTHX
KOPEHHbIX 3THOCOB $SIKYTHH; onpejiesieHHe HarnpaBJeHHH
JaJibHEHIIMX HCCIeI0BaHUI /1Sl pa3paboTKH MOMyJIsLH-
OHHO-OPHEHTUPOBAHHBIX MEPONPUATHH MPOPUIAKTHKH
MeTabo/MYeCKUX HapyLUEeHHI.

Kputepusimu BJIOUEHHSI B CUCTeMaTHUECKUI 0630p
Obl: 1) A3bIK: PYCCKUil, aHTJIMHCKUI; 2) nata nmy6Juka-
un: 2010—2020 rr.; 3) oiHO WK HECKOJIBKO U3 KJloue-
BbIX CJIOB Ha PYCCKOM HJIM aHTJIMHCKOM si3blKax: Cesep,
SIKYTbl, MeTa00JIMYECKHI CUHHIAPOM, MeTaGOJ/IM3M JIMITHIOB,
JIUTIONPOTEUIbl BBICOKOH MJIOTHOCTH, MOJUMOP(HU3M
LepR, LPL, CETP, IL6, PONI; 4) tun uccjienoBaHusi:
SMUAEMHOJIOTHYECKOE, CIydall — KOHTPOJIb; D) H3ydaeMast
NOMYJIALUS: KOPEHHbIE XKUTENH SIKYTHH (SIKYTbl, 9BEHKH,
9BEHBI, I0Karuphbl, YyKuK); 6) conep:kanue myOauKaLyu:
UCC/Ie0BaHUSA MoKasaTesNel JIMNUAHOro oOMeHa, pac-
NPOCTPAHEHHOCTH AUCJAUIONPOTEHHEMHI, MeTaboJHye-
CKUX (paKTOPOB PUCKA XPOHHUECKHX HEHH(EKLIMOHHbBIX
3a00JIeBaHHi, T€HOB, CBSI3aHHbBIX (DYHKLMOHUPOBAHHEM
KJIIOYEBbIX y4aCTHUKOB obMeHa xoJiectepuHa, HDL,
LepR, LPL, CETP, IL6, PONI; 7) tun ny6Jukauuii:
HayuHble CTaTbH, MOHOTPA(UH, OTYETHI.

Kpurepuu uckiouenus: 1) cratbu, ony6JauKoBaHHble
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panee 2010 r.; 2) uccienoBaHust NPUILLIOTO HACEJEHHUS
SlkyTun; 3) vccenoBaHusl, OTHOCSIIMECS K JPYTHM KO-
peHHbIM HalloHaJbHOCTAM CeBepa.

[ToucK MCTOUHMKOB Il CUCTEMAaTHYeCKOro 0630-
pa NpoBOAMJIM B HAyYHOH 3JEKTPOHHOH OGUOMHOTEKE
(https://www.elibrary.ru) no sanpocam: <skyT*, JMmuL*»
1 «AKyT*, MeTabosnueck™ cuHapoM™» B Ha3BaHUSX, KJIIO-
YeBBIX CJI0BAX M aHHOTALMSAX MyOJMKALMA 110 TeMaTHKe
«Menuumnna u 3apaBooxpanenue» 3a 2010—2020 rojpi.
JI71s1 noucKa aHr/10s3blYHONH HAayYHOH JIUTepaTypbl Oblia
ucrnosb3opaHa 6asa aaunbix Pubmed (https://pubmed.
ncbi.nlm.nih.gov/). B nose noucka sBoauIM: «yakut*,
metabolyc syndrome» u «yakut®, lipid*». Cpenu naii-
JICHHbIX MyOJUKALKWN MPOBOAUIM OTOOP MyOJUKALMM,
COOTBETCTBYIOLLIMX TEME UCCJEI0BAHHUS 110 COAEPKAHUIO
1 110 BCEM KPUTEpHUsM BKJOYeHus. Kckmodanuesb no-
BTOPSIIOLLIMECS JOKYMEHTbI, MyOJaUKaLIMK, He CBA3aHHblE
¢ MeTaboJIM3MOM JIMIHIOB Y YeJIoBeKa, MOCBSLLEHHbIE
NepeKUCHOMY OKHMCJIEHHIO JIUMUAOB, U T. 1. Takxke uc-
M0JIb30BAJIUCh pesieBaHTHble MyOJMKALKMH, HalleHHble
B JIPyrHX HCTOUHHKAX W pe3ysbTaTbl COOCTBEHHBIX MC-
CJIe/IOBAHUH, NPOBEJICHHbIX paHee.

1. OcobeHHOCTH OOMEHa BelecTB U MeTadoJrYecKre
HapylueHUsl IKyTCKOro HaceJieHusl

[To BBesieHHOMY 3ampocy «sIKyT*, junua*» Ha canrte
HayuHO# 2J1eKTpoHHOH 6ubnoTeku www.elibrary.ru 6bu10
HaiiieHo 88 ny6Jikalinii (CTaThH B »KypHaJax, Adccepra-
LMK, KHUTH). KpUTepusiM BKJIIOUEHHS] COOTBETCTBOBAJIH
19 ny6uaukauui. ns nanbHeiliero anajusa Gblio
MCIO0J1b30BaHO 6 HauboJee pesieBaHTHbIX MyOJaHKaLUIL.

[To 3anpocy «sikyT*, meTabosinueck™ cuHApOM™*» Ha
9TOM Ke caiiTe HaijneHo 57 nybaukauui. [locse uc-
KJIOUeHUs1 myOJaMKaLMi, He CBSI3aHHbBIX C TEMOH Hccie-

Tabauya 1
Cpentee coiepxaHue JUMUI0B U JUNONPOTEUIOB B KPOBU KOPEHHOTO HacedeHust SIkyTuu
Wunexe
Paiion Pecny6snku n Bogspacr, OXC, Tpuramue- XC JITIBIT, XC ateporen- | Mcrou-
OnyJIALUA N [Ton pHLbL, JITTHIT,
Caxa (Skyrusi) JeT MMOJIB/ 1 MMOUL/ T HOCTH, HUK
MMOJIb/ 1 MMOJTb/J1 en
4,7 0,9 1,4 2,8 2,4
. 239 20 u Mysxuunbl | (4,1-5,5) | (0,6—1,3) | (1,1-1,8) | (2,3—3,4) | (1,7-3,2)
Topuiid, 2011 1. Ayl 373 | crapuwe | YKenumubl® 4,9 0,9 1,6 2.7 2.0 (1
(4,3—5,4) | (0,7—1,3) | (1,3—2,0) | (2,2—3,3) | (1,5—2,7)
HoKH e KOBIMCK I DBeHKH 141 5,2+0,1 1,0+0,1 1,3+0,1 3,5+0,1 3,0+0,1
AnaGapekuii. Be XHe-, JBeHbl 67 4,9+0,1 1,1+0,1 1,3+0,1 3,2+0,1 2,84+0,1
KoanMPCKHﬁ ’TOI\EHOH_ Jlosratbl 85 20—49 | O6a nona™ 4,9+0,1 0,8+0,1 1,240,1 3,3+0,1 3,1+0,1 38]
cxnii. Cpe ]:IeKOJIbIM- Yykun 40 4,940,2 1,0+0,1 1,4+0,1 3,1+0,1 2,5+0,1
CKI/II‘/’I’ 2821(1) - [Okarupsb 77 4,9+0,1 1,1+0,1 1,2+0,1 3,2+0,1 3,1+0,1
’ ) SIkyThI 119 5,2+0,1 1,0+0,1 1,2+0,1 3,5+0,1 3,3+0,1
. SlkyTbi (ceso | 55 5,340,1 0,9+0,1 1,6+0,1 3,3+0,1 2,7+0,2
Apkruueckue paii- ApKriika)
OHBI, P 20—70 | Myxuntbl™" [27]
r. Slkyrek, 2016 T. SlkyTel
’ ? " |(ropon) 27 6,0+0,3 1,1+0,1 1,5+0,1 3,9+0,3 | 3,4+0,3
Apkruueckue, 1eH- | SIKyThI,
TpasibHble PAHOHbI, |3BEHKH, 758 | 18—72 | O6a nona™" | 5,5(0,9) | 1,1(0,5) | 1,6 (0,5) | 3,5(0,9) | 2,8 (1,2) [4]
2015 . IBEHbI
r. Slkytek, 2013 1. ?;ey;'z; 65 | 60—69 | O6a noma™ | 5,8+0,1 | 1,240,1 | 1,540,04 | 3,740,1 | 2,9+0,1 | [15]

[pumeuanus: OXC — o6utuit xosecreput, XC — XoJieCTePHH; M0Ka3aTeJ i JIMIKIOB MPEACTaBJIEHbl B BUIE:

TH/ILHOTO MHTepBasia B popmare Me (Q,—Q,); ™ — cpeaunero u owubku cpeatero B popmare M + m;

KJIOHEeHHUs B popmare
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M (SD).

ok

— MeJiMaHbl U UHTEPKBap-

— CpedHero U CraHaapTHoOro oT-
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Reviews

JloBaHust, 6610 octapjeHo 20 ny6uKalni, U3 KOTOPbIX | HAy4YHOH JIUTepaTypbl, HAUJIEHHLIX Yepe3 TMOUCKOBbIE
8 nauboJiee peJeBaHTHBIX UCII0JIbSOBAHO B 0630pe. CHUCTEMBbI; peJIeBaHTHbIC HyéJII/IKaU,I/II/I, BbIFIBJIECHHbIE B
[Touck aHr/IOsI3bIYHON HAYUHOH JUTepaTypbl B 6a3e | JAPYrdUx HCTOUHUKAX, W Pe3yJbTaThl COOCTBEHHBIX HC-
nanubix Pubmed no kiwoueBbiM cioBam «yakut®, CJIe/IOBaHUH, TIPOBEJIEHHBIX paHee.
metabolyc syndrome» BbisiBUJ 7 yGJIMKalLMiH, U3 KOTO- Ananua oTo6paHHbIX MyGIMKALMI TTIOKA3aJl, YTO HCCIe-
PbIX TEME UCCJIEAOBaHUs COOTBETCTBOBaJ1a l, 10 3arnpocy JIOBAHUA JIMITUAHOTO l'IpO(bI/IJ'IH B KOPEHHBbIX MOITYJISILIHASIX
«yakut®, lipid*» — 24 ny6Jikaluu, U3 KOTopbiX 2 co- SIKyTHH BBIMOJIHSNINCh HECKOJBKUMH HE3aBHCHUMbBIMH
OTBETCTBOBAJIM KpPUTepUsIM BKJioueHust. [ljist o630opa o | rpynnamu ucciaenoBaresiell B Bbibopkax ot 27 1o 373 ue-
TeMe HCcCJeJOBaHHusA OBbLJIM UCIOJIb30BaHbl 17 Haubosee JIOBEK B BO3pacTte OT 18 ner u CTapule B LEHTpaJibHbIX,
peJieBaHTHbIX HyéﬂHKaU,I/Iﬁ PYCCKO- H AHTJIOSI3bIYHOM APKTHYECKHX paﬁOHaX, cpeand ropoiackoro M CeJibCKoro
Tabauya 2
PacnpocrpaHeHHOCTb MeTaboJMYECKUX HApPYIIEHHH cpely KOPeHHOU monyasiuuu SIKyTuu
. Bospacr, . Yacro- [ Mcrou-
[Tonyasiums, paitonsl Pecriy6iuku Caxa (SkyTust) et n [Ton Kpurepwuit ra, % | ik
A6oMuHasbHOE 0XKUpPEHHEe
241 |Myxuunel [IDF 2005 ans esponefickux mo-| 33,8
378 |YKeHumHb! [ysILH#A 63,9
SIkyTbl, 3BeHbl, 3BeHKkH (TopHubrit, YKuranckwuit), 2011 20u = [8]
crapiie 241 |Myxuunbl [IDF 2005 mist aswatckux no-| 46,8
378 [JKeHLuHbl |MyISUHA 63,9
ﬂKy:I‘bI, sBeHbl, 3BeHKH ([opHbiit, Ofimskoncknit, Tartun-| 20 628 |Kenuuim [IDF 2005 70.7 (7]
ckuit), 2017 crapiie
Jlosrausl, 9BeHbl, 9BEHKH, YyKuH, loKarupbl (Anabapckuii, 90—70 233 |Myxuunel [IDF 2005 anst esponefickux mo-| 41,0 (25]
Hwxnekonbimekuit, BepxuekosbiMmckuit, ToMnoHckHit) 453 [JKenuwnpi |Mynsiuui 76,7
OxupeHnne
20 u 241 |My:KudHbI 18
SIkyThl, sBenbl, 3BeHKH (Topubiil, YKuranckuit), 2011 8
Yy (Top ) crapuwe | 378 [Kenumnbl 26 8]
SIKYTbI, 3BEHbI, 3BEHKH, IOKarupbl, yykus, fosarans (Tat-| 18—59 | 1108 Mhzeke macent Tena 230 kr/m* | 234
THHCKMH, Bepxuesusmoiickuii, Bepxosinckuii, JBeHo-bbI- 60 u 9 JKeHumHbI 9 [18]
TanTaiickuii), 2017 crapuie 824 5.1
TuneprpuranuepuieMust
) ) 20 u 241 |My:KuuHbl 13,4
SlkyTol, sBenbl, aBenku (lopubiit, YKuranckuit), 2011 [8]
cTapiue 378 |JKenuwnbi [>1,7 Mmosib/1 naw npuem rumosu-| 11,3
. O i j MHAEMHYECKHX MpernapaTon
ﬂKy;I‘b], sBeHbl, 3BeHkn ([opubifi, Oinmskonckui, TatTun 20 u 628 e penap, 10,0 (7]
ckuit), 2017 cTapuie
[unoanbdaxonecrepuHeMust
241 | MyKUuHbBI 18,9
SIkyTbl, sBeHbl, 3BeHkH (Topublit, Kuranckuit), 2011 20 Y <1,0 mmoam/ a1y myxcni [8]
crapiue 378 |YKenumubl |<1,3 MMOMIL/J1 y YKEHIIMH WK 21,9
SlkyTol, sBenbl, aBeHku ([opubiii, Ofimsikonckuil, TaTTHH- 20 u [IPUEM THIOJHINAEMUYCCKUX
ckuit), 2017 crapiie 628 PKenunel npernaparos 25.8 71
[ToBblleHHBII YPOBEHb apTepHAILHOTO JABJIEHHS
241 |MyxKuuHbI 54,6
SIkyTbl, 3BeHbl, 3BeHkH (TopHbiit, YKuranckwuit), 2011 20u Y [8]
craplue 378 |JKenuiuubl . | 51,4
o - o . OF T 2 CAIL i 130 mm pr. c1. u /AL i
KyUTbI,QBBIe;bI, sBenku ([opubiit, OfimsikoHckuit, TaTTuH- 14 698 |[JKenuumini [85 MM pT. CT. Wi npiem anti-| 45,1 (7]
ckuit), Crapiue TUMEPTEH3UBHBIX TpernapaToB
Joasratbr, SBEHbI, SBEHKH, UYKUH, IOKATHPbI (AHaﬁaE)CKI/IH, 2070 686 |06a nona 489 | [25]
Hiuxnexosbimekui, BepxuexosbiMckuit, ToMnoHckwit)
[unepryvkemMust HaTOLIAK
241 | MyKUHHbBI 16,7
SIkyTbl, sBeHbl, 3BeHKH (TopHbiil, YKuranckuit), 2011 20m k (8]
crapuue 378 [DKenuuHbI |, 18,2
0 o _—" 50 i5,6 MMoAIL/M B TIa3Me KpoBH
ﬂKy;l‘bI, sBeHbl, 3BeHKH ([opublil, Oiimsikonckuit, TaTTun- u 628 |PKetuuiin 115 (7]
ckuit), 2017 crapiie
Merabosnueckuil CHHIPOM
ﬂKy;Fbl, sBeHbl, 3BeHKH ([opubiil, Oiimsikonckuil, TaTTuH- 20 u 628 |JKemuuini [IDE. 2005 99.6 7]
ckuit), 2017 craplue
SlkyTbl, aBeHbl, 3BeHKkH (lopubiii, Hamckuii, TomnoHckuii, _ 405 | My>KuuHbl 4,9
Ouienekckuit, Ananckuit, Bustrorickuit, Onekmuncknii ), 2008 20-69 650 |)KeHUMHDI IDF, 2005 11,0 (15]
60 u 210 |My:KunHbl 17
. IDF, 2005 22
Aiyrer (. Slyrex) cTapiie 275 |[JKeHIHHBI ’ 35 (22]
5 i 233 | My»KunHbBI 26,9
Jloaranbl, SBCHDI, SBEHKH, UYK'H, I0KarHpbI (AIIa6aPCKHM, 20—70 y: BHOK, 2009 [25]
Hwxnekonbimekuil, BepxuexosbiMckuit, ToMnoHckHit) 453  [YKeHumHbl 49 4
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HaceJsienusi (TabJ. 1). Micnosib3oBaHHble aHAIUTHIECKHE
¥ CTAaTHCTHUECKHE METOJIbl SBJSIOTCS CTAHIAPTHBIMH U
MO3BOJIAIOT C/IE/IaTh CX0XKHE BbIBOJIBI.

PesysibraThl Mcce10BaHUE CBUACTENLCTBYIOT O TOM,
UTO KOpEeHHasi MomyJsuus SIKyTHM XapakTepusyeTcs
TUIHYHBIMH Y€PTaMH, NPUCYLLIMMH CEBEPHOMY ajar-
THBHOMY THIYy — HeOOJbIIOH JJIMHOH TesJa MpU OT-
HOCUTEJIbHO 60Jiblliel Macce, o6XBaTax Tajauu U 6enep,
6JIaTONPUATHBIMHE MOKA3aTeJIsIMK JIMTTHJHOTO CTIEKTpa B
BUJIE BBICOKOTO cofiep:kaHusi xonecrepuna JITIBIT, Hus-
KOTO CollepKaHUsl TPUIVIMLIEPHIOB W 3HAUEHUH MHIEKCca
aTeporeHHOCTH TJasmbl Kposu [9, 11, 12, 14, 46].
B npenblaytinx uccaenoBaHusaX ObIO TaKxkKe M0KasaHo,
UTO Y KOPEHHOTO HaceJseHus SIKyTHH oTMeuaeTcsi GoJiee
BbICOKAsl MO CPAaBHEHHUIO C XKUTEJSIMM JIPyTHX LIHPOT
CKOpPOCTh OCHOBHOTO 06MeHa [24, 38]. Bt BbisiB/eHbI
CEe30HHbIe U3MEHEHHS COJIePKAHUSI TOPMOHOB LIUTOBHI-
HOM 2KeJ1e3bl, KOTOpbIE MPOSIBJISUIMCL B BHE CHUXKEHHS
cBOGOJIHOTO TUPOKCHHA W TPUHOATHPOHHHA B 3UMHee
BpeMsl, UTO, BEPOSITHO, OTPaxKaeT yBeJHUEHHE UX [OrJI0-
11leHUsT TKAHSIMHU B XOJIOAHBIH nepuof rofa [31, 39]. Bee
3TO pacCMaTpPUBAETCs KaK pe3yJibTaT (hU3H0J0rHUeCKOoi
ajanTalunu K XoJI0l0BOMY CTpeccy.

B nocnennue necatusneTuss HaG/0Aa0TCsA MPOLIECCHI
AKTMBHOH MMIpalliM KOPEHHOTo HaceJieHHsl B TOpoja.
Tak, B cTo/IMIle pernoHa, caMoM GOJIbILIOM €ro ropojie, B
HacTosillee BpeMst 0KoJ10 oJ1oBHHbI 300-ThICAUYHOTO Ha-
CeJICHHs1 COCTABJISIOT TIPEACTABUTENH KOPEHHBIX 3THOCOB,
JUISl KOTOPbIX XapakTepeH o6pa3 »KU3HH COBPEMEHHOTO
ropozicKoro »kutedist. Cpein CesbCKOro HacesIeHUsT TaKKe
OTMEUalTCsl U3MEHEHUS] COLMANbHO-3KOHOMHYECKOTO
YKJI1a/1a, KOTOPbIH COMPOBOXKAAETCS CHUXKEHHEM (pU3HYe-
CKOH aKTHBHOCTH (60JIbLLAs YACTb JKUTEJIEH cesla UMEIOT
cusuyio paboty), TpaHcopmaleil xapakTepa MmuTaHust
(OCHOBHOH MCTOYHHK MPOLYKTOB MUTAHUsI — MOKYIKH B
MarasuHe ), yBeJIMUeHHEM MCUX03MOLMOHAIBLHOTO HANpPsi-
KeHust [26]. MoxHO KOHCTaTUPOBaTh, 4YT0 06pa3 KU3HH
60JIbLIEN YaCTH COBPEMEHHbIX MPEJICTABUTEIEH KOPEHHDBIX
HaponoB Cepepa B Pecny6snke Caxa (Slkytus) B mno-
CJIE/IHHE TOJlbl MOABEPrCsl 3HAYUTE/IbHBIM U3MEHEHHUSM B
CTOpPOHY ypOaHU3allMK, YTO MOXKET OKa3blBaTh BJUSHUE
Ha pacrnpocTpaHeHHe MeTaGoJHUECKHX HapyLIeHHH.

[To pesyJ/ibTaTaM 3MUIEMHOJOTHIECKUX HCCIEN0BAHUE
B 2011—2020 romax cpejud KOPEHHOTO CeJIbCKOro U
TOPOJICKOT0 HaceJieHUst SIKyTHH yCTaHOBJIEHA IIMPOKasi
pacrnpoCTpaHeHHOCTb MeTaboMueCKUX (PAKTOPOB pUCKa
XPOHHUECKUX HeHH(eKIMOHHbIX 3a6oJieBaHuil (Tabu. 2)
[8, 7, 15, 18, 22, 25]. O6patiaetr Ha ce6si BHUMaHHe
BBICOKAs1 YaCTOTA a6IOMHHAJILHOTO THIIA OXKUPEHHsT (34—
76 % B 3aBHcHMOCTH OT nosa) [8, 7, 25], kotopas, 1o
BCEH BUIUMOCTH, SIBJSETCS OCHOBHBIM MATOreHETHUECKUM
(hakTOpPOM, CTMOCOOCTBYIOLIMM Pa3BUTHIO LIEMH HapyLle-
HUl o6MeHa BeulecTB. HecmoTpst Ha coxpansiiouuiics B
cpenHeM OJIarONpPUSATHBIA MOMYJISIUMOHHBIN JIUITHIHBIA
npodub, OTMeuaeTcst yBesnuenue (10 25,8 %) uactoTbl
runoasbdaxosiecrepunemuu [7, 8. TloBblilieHHbIH ypo-
BeHb apTepuasibHOro JAaBjenust Habmionaercss y 50 %
o6ciieioBaHHbIX [ 7, 8, 25]. Haunbosee yacTbiM BapuaHTOM
MC cpenu abopureHHOro HaceJsieHusl SIKyTUH siBJIsieTCs
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coyeTaHne aGIOMUHAJILHOTO OXKHPEHHsI, MOBBILIEHHOTO
apTepuaNbHOTO AABJEHUST U HAPYLIEHHUS JHUITHAHOTO 06-
MeHa. [IpuueM JAUCTUITUIEMEH SIBJSIIOTCS KOMIIOHEHTOM
MC B 87—100 % cayuaes [7, 15].

[To pesysnbraTam ncc/e0BaHuil pasHbIX aBTOPOB Me-
TaGOJMUECKHI CHHIPOM, OTIpefiesisieMbIi TT0 KPHUTEPHSM
MexxyHaponHoii iuabetnueckoit denepaiuu (IDEF, 2005)
u Bcepoccuiickoro HayyHoro o0uiecTBa KapauoJioros
(BHOK, 2009), BcTpeyaeTrcsl y KOpPEeHHbIX KHTeJseH
SIkytuu crapiue 20 Jet ¢ yactoToil ot 4,9 % y My»KuuH
(n=405)[15] 10 49,4 % y xenwmun (n = 453) apkTu-
yeckux pafionoB [25]. ITo pesysnbraTam CKpHHHHTOBOTO
uceaenosanust 2017 roga y Jui xKeHckoro nosia (n =
628) KopeHHBIX HALIHOHAJIBHOCTEH PacpoCTPaHEHHOCTD
MeTaGoJIMueCKOro CHHApoMa coctabasaa 22,6 % [7].

2. CTpyKTypa NUTaHUs SIKYTCKOTO HaceJeHusl B CO-
BPEMEHHbIX YCI0BHUSIX

HaxoruieHue H36LITOUHOH Macchl Tesa SIBJASETCS pe-
3yJIBTaTOM HapylleHHs1 6asiaHca MeXy MOCTyIJIeHHeM H
PAcXoJIoM SHEPTHH OPraHH3MOM, CBSI3aHHBIM C HEJIOCTATOY -
HbIM PacXojloBaHUeM MocTynaoleil sHepruu. CpaBHeHHe
nokasareJiefi OCHOBHOro o6MeHa y 1pejicTaBuTe/1ei sKyT-
ckoro Hacesienust B uccsenoBanusx 2003 u 2009 romos
MOKa3bIBaeT CHHUXKEHHE CKOPOCTH MeTabosusaMma. DTo
MOKET ObITh OTPaXKEHHEM H3MEHEHHS XapaKTepa MUTaH|s
1 YPOBHS (DU3MUECKOH aKTUBHOCTH B M3yuaeMOH MOMyJisi-
uuu. Takoe cHUKEHHE B HEKOTOPOH CTeneHH MOXKeT 06b-
SICHUTb TOBbIILIEHUE YACTOThl BCTPEUAEMOCTH OXKUPEHUS
y KOpeHHOTO HacesieHusi SIkytun [24].

M3MeHeHHEe COLHANBHO-9KOHOMHUYECKOTO yKJaaa
00pasa »KHU3HH SIKYTCKOIO HaceJieHHsl OTPa3uJoch U Ha
patoHe cytouHoro nutanus. OlleHKa (aKTHYeCKOro
MUTAHUS U MULIEBbIX TPUBbIUEK BbISBUIA KpakHe Hel0-
CTaToyHoe 1oTpebJeHHe MOJEe3HbIX /sl XKH3HEesTe b-
HOCTHM OpTraHW3Ma OCHOBHbIX MPOJYKTOB MHUTAHUS, TAKHX
KaK MOJIOUHblE, pbIOHbIE, MSICHblE MPOLYKTbI, Ha (oHe
MOBBILIEHHOTO TOTPeOJeHHUs caxapa U KOHIHTEPCKHX
uznesuit [13]. B crpykType sHepreTHuecKoil LeHHOCTH
paumoHa 041t yrieBonoB coctabasier 60 %, GeskoB u
xupoB 1o 20 % coorserctBenHo. [Ipu 9TOM €cOOTHO-
LIeHHe 6eJIKOBO-2KHPOBOTO H YIJIEBOJAHOIO KOMIIOHEHTOB
B palllOHE CEJIbCKOTO M TOPOJICKOTO HACEJIeHUs] MOXKET
ObITb pa3HbIM. B HacTosllee BpeMsi CTPYKTypa NUTaHUS
KOPEHHOTO HACeJIeHHs B 11€JIOM CTaJia HOCHTb BbIPaXKeH-
HbIH YTJIEBOJHO-JIMIU/IHBIF XapaKTep CO CHU2KEHHBIM CO-
Jlep:KaHieM BUTAMHHOB, MHHEPAJIOB, MULLEBbIX BOJIOKOH.
CJ102KUBILIASICS TEHIEHIMS YpOaHU3alMK KU3HH COBpe-
MEHHOr0 HaceJsieHusl JIKyTHH, KaK BUIUM, CIOCOOCTBYET
YBEJIMUEHHIO MOTEHIMAIbHOTO pucKa pasputisd MC u
BO3PACT-3aBUCUMbIX 3a00JIeBAHUI, CHUXKAIOLIUX KAUeCTBO
M COKPALLAIOLLIUX MPOAOJIAKHTENBHOCTb KU3HU. B cBsA3M
C 3THUM aKTyaJH3UPYIOTCS BOMPOCHI MPOPUIAKTHKH H3-
ObITOUHOH MaccChl TeJs1a U KyJbTypbl MHTAHHUS.

3. leHeTnueckue ¢akTopbl pa3BUTUS OCHOBHbIX
KOMIMOHEHTOB MeTa00/IMU€eCKOT0 CHHIPOMA B SIKYTCKOM
nonyJsiiuu

XoTsi OCHOBHBIMH (DAKTOpPaMH PHUCKA PA3BUTHST OXKH-
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pEeHHUS ABJSIOTCS BHELIHHE (PaKTOpbl: HU3Kas (pusuye-
CKasi aKTUBHOCTb, THII MMUTAHHUS, a TAKXKe SHIOKPHHHbIE
HAPYLIEHUS, OXKUPEHHE He SIBJIAETCS HCKJIOUUTEbHO
MPUOOPETEHHON MAaToJIOTHEH, B €€ OCHOBE JICXKHUT H Te-
HETHUECKUI KOMIOHEHT. B pe3yJibrate MHOrOUHC/IEHHbBIX
UCC/Ie0BAaHUN MOKa3aHbl PasJjiMyMsl B reHEeTHYECKOH
NPeIpPaCcTIONOKEHHOCTH OTIE/NbHbIX STHHUECKHX TPy
K pasputuio MC u CJ12 [48]. Tak, B uccienoBaHusix
8 SNP nosimmopduamos accotmanuio ¢ MC u CC3 cpenu
KOPEHHbIX H HEKOPEHHbIX XKUTesel SIKyTHH MoKa3biBa-
10T pasuble renbl [19]. [Tostomy Bkiam reHeTuueckux
(haKTOPOB JIOJKEH YUHUTHIBATLCA TpH pa3paboTke Mpo-
(DUIAKTHUECKUX MEPOTIPUSATHI B TOMYJSLHUAX KOPEHHbBIX
Haponos Cesepa.

Haubonbuil uHTEpEC /11 MOHUMAHUS MOJIEKYJISIP-
HbIX MeXxaHU3MOB pa3BuTHss MC B SIKyTCKOH MonyJisiiu
BbI3bIBAIOT T€Hbl, KOAMPYIOLIHE KJIOUEBbIX YUaCTHUKOB
MeTaGoJIM3Ma JIMIONPOTEMHOB KPOBH M CBSI3aHHbIE C
peryasiupeil iunuaHoro oomena: LepR, LPL, CETP v IL6.

[Toaumopgusm eena LepR. Ten konupyer peuentop
JIETITHHA — TOPMOHA KMPOBOW TKAHH, KOTOPBIH pery-
JIUPYeT Maccy TeJa M 3arnacaHue SHeprUd B XKUPOBOH
TKaHu. [TosiumMopusm 3Toro reHa Moxer ObITb OAHUM
13 (haKTOPOB Pa3BUTHS JIEMITHH-PE3UCTEHTHOCTH, SBJIS-
follefcsl MPUUMHOKN OXKUpeHUsl. B pasHbIX 3THUYECKHUX
NONyJSALUUAX NPOBOJUINCH MCCJIEN0BAHUS 110 aCCOLH-
auMu OXKUPEHHs1 W JApYrux nokasareseil MC c psiom
NMoJMMOP(MHBIX BapHaHTOB reHa peuentopa (LepR),
paz3/IMyalolKXCcsl MyTalUsMK B pa3HbIX K30Max reHa,
takux Kak Lys109Arg (rs1137100, A/G), Gin 223Arg
(rs1137101)[32, 41]. MimetoTcst cBUIETENbCTBA YUACTHS
HekoTopbix 3THX SNPs B HenaToreHHOM OXHpPEHWH U
peryJisitii KpoBsiHoro jaaBJjeHusi [45]. Hocurenbctso
romosurotHoro Bapuanra rsl137100 (Lysl109Lys) u
reteposurotHoro (Lys109Arg) accouuupyercs ¢ oxkupe-
HHEM U MOBbILIIEHHBIM apTepUabHBIM JlaBjeHueM. Jlpyrue
BapUAHTbI NPOSIBJISIIOT 3ALLUTHBIA 3(hEKT OT FUIePTOHHH
npu oxupeHuu [45]. B sikyTcKo# momyssiiin HauboJsee
pacrpoctpanenbl Lys109Lys u Lys109Arg (rs1137100),
NpU 3TOM accolualuu ¢ nposiieHusiMi MC He BbIsiB-
asitorest [1]. TlokazaHo, UTO COBMECTHOE HOCHTEJIbCTBO
renotunos Lepr A/G rs1137100 u LPL G/G rs320 B
3HAUUTEJILHOH CTEMEeHH CBS3aHO C PHUCKOM pPa3BHUTHSA
MC. Tlpucyrcreue SNP rs1137100 (Lys109Arg) rena
LepR A/G Cpeay MpeicTaBUTesel SKYTCKOro 3THOCA,
BO3MOKHO, BHOCHT OMNpeJie/IeHHbIH BKJIAJ, B MOBbILIEHHE
aprepuasibHoro jassenus [10]. B sikyrckoit nonyssiimu
takke uccsenoad SNP rs1137101 (GIn223Arg) rena
LepR, nposiBJsiIOIIUACS CBSI3bIO ¢ YPOBHEM 0OLIEro
XOJIECTEPHHA, TPUIVIMLEPHIOB H KOI(DMHUIHEHTOM aTe-
poreHHoctH [3].

[Toaumopgpusm eena LPL. ®epMeHT sunonpore-
vHnunasa (JI[1J1) obGecrneurBaer THAPONU3 TPUIJIHLIE-
pUIOB XUJIOMHUKPOHOB W JurnonpotennoB JITTOHIT u
JITTHIT, a TakKe y4acTBYeT B MOTJIOLIEHUH JIMILIEHHBIX
TPHUIVIMLIEPUIIOB YACTHLL KJIeTKaMU. B KpoBH 310poBOro
yesopeka pepmenT JITTJ] cB3aH ¢ KaeTKaMH 3H0TE U
KPOBEHOCHbBIX KaNUJJISAPOB »KUPOBbIX TKAHEH, MbILLL 1
neyeHu, MeTaboJM3UPYIOLLUX TPUTIHLEepHbl. M3ydenue
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reHoTtunos LPL noaTBep:kaaeT cyliecTBOBaHHE TECHbIX
CBSI3ell MeXJy YPOBHEM 3TOro (hepMeHTa B KPOBH U
JITIBIT u BausiHue 3Tux reHorunos Ha puck CC3 [44].
[To pesyJsbratam Mcclel0BaHUs B IKYTCKOH MOMYJISILIHH
BbISIBJIEHA CHJIbHASI [T0JI0XKUTe IbHast accoumauust CI2 ¢
noaumMopdHbIM BapuantoM rena LPL (rs320, T/G), npu
KOTOPOM OTHOLIIEHHE 11aHCOB cocTaBuo 4,36 (OR > 1).
Accoumanust cBsizana ¢ 60JIbIIMM PACIIPOCTPAHEHHEM MIPH
MeTtaGosmueckom cunapome amenss T (79 % nporus
46 % B KOHTpOJIE). B KOHTPOJILHOM TOMYJISALMHK a/l1eH
T u G pacripesiesieHbl COOTBETCTBEHHO 46 W 54 %. AJ-
nes T rena LPL (rs320, T/G) npoayumpyet dbepment
¢ 6oJiee HU3KOH aKTUBHOCTBIO, YeM aJiesb G. [Tostomy
KpoBb HocuTesiel aens T, 0cOOeHHO B TOMO3UIOTHOM
cocrosiiuu (TT), 6ynet oborauiena Tpuriuuepunami [ 15].

Pacnpenesierne reHOTHIIOB MOJHMOPGHOr0 BapuaHTa
rs320 reHa LPL Gbla0 OLlEHEHO HA OCHOBE JIAHHBIX Bbl-
GOPOYHOTO HCCJENOBAHUS CPed HeOpraHW30BaHHOTO
Hacesienust (n = 189) LlenrpanbHoit flkytnu (c. Bepaure-
ctsix [opHoro yuyca). B pesyJibraTe ucc/ienoBatus B3au-
mocBsizn 1320 rena LPL ¢ MeTabosnnyeckum CHHAPOMOM
1 ero KOMIOHEHTaMM YeTKOH CBS3H He OOHapyKeHO,
4TO, BO3MOXKHO, CBSI3aHO C OFPaHHYEHHBIM KOJIMYECTBOM
BoIGOpkH [10]. Comepxanue TPUTNIHLEPHUIOB B KPOBH
y JiuLL ¢ reHoTHroM TT 6blI0 HEeCKOJIbKO BbILLE, YeM Y
HocuTeJield romosurotHoro Bapuanta GQG. Tenotun GT
accolpupoBaljicsi ¢ 6oJiee HU3KHMH 3HAYEHUSIMH JHa-
CTOJIMYECKOTO JaBJieHus. [TosydeHHble JaHHbIe U aHaJIn3
JIUTEPATYPHBIX JAHHBIX CBUAETEJbCTBYIOT O TOM, UYTO B
YCJIOBUSIX HapyLIEHHsT SHEpreTHueckoro GasaHca HOCH-
TENLCTBO ajuiesig T, CBsi3aHHOE ¢ HU3KOH aKTMBHOCTBIO
(hepMeHTa, paCUIENJISIOUIErO TPUTIHLEPH/IBI B XUIOMHU-
kpoHax u JITTHTT, moxxeT coco6¢TBOBATEL MOBBIIIEHHIO
pucKa MeTaboJIMUeCKUX HapylleHui [2].

Toaumopgpusm eena CETP (rs2303790; c.1376A>G;
p.D459G). MyTaluu B reHe, CBA3aHHbIE C ITHM TE€PEHOC-
YUKOM 9(DMPOB X0JIeCTePHHA (CM. PUCYHOK ), TPUBOIAT K
HapyllleHussM o6MeHa iunuaoB. Hanpumep, reHeTHueckue
BapUaHThbl ¢ noTepeil pyHKIMKU B reHe CETP npuBoasT K
60J1ee HU3KOMY YPOBHIO U akTuBHOCTH CETP B m1a3me,
NpU 3TOM Y HEKOTOPbIX 3THOCOB OH aCCOLMMPYETCs C
MOBBILLIEHHBIMH KOHLEHTpaUusiMu xoJectepuna JITTBIT
1 puckom MC u CC3 [37, 47].

Ananus pacnpesiesienusi ajijiesiell Mokasals, 4to y npef-
CTaBUTeJIEl SIKYTCKOrO 3THOCA 4acTOTa HOCHTEJbCTBA
annenst G cocrapasier okosio 17 % [50], uto Bbile, yem
y esponefickux (0 %) u asuarckux (4 %) nonyasiumii.
Artot BapuaHTt onpeaeaser aepuuut pynkuun CETP
(6oJ1ee HU3KHH YpPOBEHb M AKTUBHOCTb B MJa3Me), H
NpU 3TOM Y HEKOTOPbIX 3THOCOB OH aCCOLMMPYETCs C
MOBbILLIEHHBIMU KOHUEHTpalusiMu xoJjectepuna JIIIBII
1 HU3KUM ypoBHeM xosiectepuna JITTHIT Besencraue
HH3KOro KoJindectBa Gesika ApoB B yactuie, a Takxke
MOHMKEHHBIM YPOBHEM TpUriHuepunoB. Hocuresu storo
ajuiesisi UMEIT 0J1aronpUsiTHBIH NPoduIb JHUMUI0B B
TeyeHue ku3nu. MecnenoBanue apyroro nosumopduama
20200A/G rena CETP, NPUBOJALLETO K 3aMeHe BaJIMHA
B 421 KojioHe Ha M30JIEHLMH, HE BbISIBUJIO B SIKYTCKOH
TIOMyJISIMK aCcCOLMALIMU ¢ HH(APKTOM MHOKapza [5].
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Horumopgpusm cena IL6 (-172; rs2234683, G/C).
[TpomyKT reHa — MpoBOCTAJUTENbHBIH LUTOKHUH. AJlJiesb
G BBICOKO 3KCIIPECCHPYETCSl U aCCOLIMUPYETCsl ¢ Bocra-
JIUTEJIHONH peakUMeld U CepaeyHo-COCYIUCTOH MaToJs0-
rueil. Astesib C ¢ HU3KOE 3KCIpeccHel acColMHpOBaH
C OHKOJIOTHEH ¥ HHU3KOH MPOAOJIKUTEJBHOCTBIO XKH3HH.
Ananus pacripeniesiensi aesnei reda L6 B KOHTPOJIbHOM
Tpymnme sIKyToB (YCJOBHO 3I0pOBBIE) MOKAa3as CJeIylo-
ee: Hocuresu annens G cocrasuan 76 %, amneqs C
— 24 %,. Cpemu naunenros ¢ MC u CJI12 HocutensimMu
annensi C ssasanch 95 % [15].

[oaumopguszm eena PONI. Ten konupyeT epMeHT,
Bxoasawui B cocras JITIBIT u 3amuiatomuii ot oxkucse-
HUS1, BBITIOJIHSAS AHTHOKCHAAHTHYIO POJib B MeTab0JIM3Me
aunuaos [40]. Huskuit yposenb 3T0r0 hepmenTa cBsi-
3aH C PUCKOM aTepocKJ/eposa. B akyTcko# momnyJsiiuu
u3ydeHa CBsidb noJumopdubix mMapkepoB Glnl92Arg
(16341A/G) s1oro rena ¢ unhapKTOM MHOKApia, KO-
TOpasi He BbISIBUJIA IOCTOBEPHOH accourauuu. [Ipu sTom
y TIALKEHTOB € HLIEMHUECKOH G0JIE3HBIO Cep/illa CTaplie
70 JieT yBeJIMUMBAETCS J10J151 P€TEPO3UTOTHBIX HOCHTEJIEH
Mo 3TOMY TOJIMMOP(MHOMY BapuaHty [5].

[IpoBenenublil 0630p nyOJHKAUMHA MO TeMe MeTa-
60JIMYeCKUX HAPYLUEHUH Y KOPEHHBIX KUTeJel SIKyTHH
MOKa3blBAET CYLIECTBEHHbIH MHTEpPEC CO CTOPOHBI MC-
caenoBatesieil. OrpaHuueHHst ITUX SMUAEMHOJIOMHYECKUX
uccse/10BaHUH MOXKHO OblJ10 PEOI0NETD MyTEM BKJIIOUE-
HHUs1 00JIbLLIErO KOJIMUECTBA Y4aCTHUKOB, HCIIOJb30BAHHUS
€/IMHOM METOJMKH CKPUHUHTA H J1aGopaTOPHbIX METO/OB,
COTYTCTBYIOLIETO TeHETHYECKOTO UCC/IENI0BAHHUS U TIPEJIO-
CTaBJIEHUs JIOCTyNa K JaHHbIM JJisi MeTa-aHamu3a. Jlo-
MOJIHATEJIbHYI0 HHDOPMALKIO 00 STHAEMUOJOTHYECKOM
curyaiud B otHolleHud CC3 W ux (akTopoB pHCKa
B TIOMYJISILIUA MOTJIK Obl JaTh Pe3yJibTaThl MaHEJbHbIX
vcc/Ie0BaHMi, a JMHAMHKA ToKazaTeJell B HOpMe U
MpH NATOJOTHH OTCJIEXKEHA B XOJle MPOCMEKTUBHbBIX HC-
CJIeOBAHHUI.

[IpencTaBieHHble reHETHUECKHE UCCIEIOBAHUS B OT-
HOLUEHUH TOJUMOP(MHBIX MapKepOB T'E€HOB, CBA3AHHbBIX
perysisiigeil sunuanoro obmena (LepR, LPL, CETP u
IL6), Obliu IPOBeeHbI B AKYTCKOH Monyasiud. B apyrux
NOMyJISALMAX KOPEHHOro HaceseHUsl JIKyTHUH nopoGHble
vccseloBaHusl eMHUYHbl. CriellyeT OTMETHTb, YTO MC-
CJ1eJI0BaHUsl B 3TOM HaIpaBJEeHUH TOJbKO HAUMHAIOT
pa3BMBATbCS W MOKA HELOCTATOUHBI /IS 0OBEKTHBHOM
OLIEHKH BKJaJa reHeTHYeCKUX (PaKTOpOB B pasBHTHE
MC u CC3 B xopenHoil nonyJsiipu Jkytun. MoxHo
3aMETHTb, YTO SIKyTCKasi MOMYJSILUSI MOXKET OTJIMYaTb-
csl OT JIPyrMX €BpOMNEHCKHX M a3UaTCKHUX 110 4acToTe
6saronpusTHbIX asiieseil, HanpuMmep CETP. OnHum u3
BBISIBJIEHHBIX MOJUMOP(HU3MOB, aCCOLUMPOBAHHBIX C
CII2 B sikyTCKO# nomnysisituu, siBasietcst rs320 rena LPL.
Ero yuactie B pa3BUTHH MeTabOJUUECKUX HApYLIEHHH
TpebyeT najbHeHNX uccaeoBaHuil. bosee ndydeHHbIM
B SIKYTCKOH MomnyJisiiuu siBJjsietcst reH Lepr. [TokasaHo,
YTO COBMECTHOE HOCHTeJbCTBO reHotunos Lepr A/G
rs1137100 v LPL G/G rs820 B 3HaUHTeIbHOI CTeNeHH
CBsI3aHO C puckoM pasButus MC.
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Kak OGHoMapKepa CepjeuHo-COCYIUCTbIX 3a00JeBaHnk
CMellaeTes OT ofpe/esieH|s] MacCOBbIX YPOBHEH XoJie-
crepuna JITIBIT k uccnenoBannio QyHKIMH ITOTO JIK-
nonpotenaa. BocnasuresbHble Mpollecchl B OpraHu3Mme,
MHAYLMPYIOLIHE OKMCJUTEbHBIH Npoliece, SBJSAIOTCS
npuuuHoi u qucdynkuuun JITTHIT, o6¢yxnaetest Bonpoc
0 MPOrHOCTHYECKON 3HAYMMOCTH MOKA3aTesisi OTHOLIEHUS
OxLDL/LDL [43]. Okucaennbie JITTHIT (OxLDL) ycu-
JIMBAIOT aKTHBALMIO TPOMOOLMTA (TIOBBILIAETCS MapKep
CD40L), cnioco6¢TBYS BOCMaeHUIO U MOBLIILIEHHIO PUCKA
ateporeHesa [29, 36]. DTu cBoiicTBa JMNONPOTEUIOB
KPOBH MOTYT CYLIECTBEHHO BJIUSATH HA JIMITHAHbBIH 0OMEH
B CEBEPHBIX MOMYJSALHUAX, TAK KaK M0Jl BAUSHUEM YCJIO-
BHI Cpe/ibl OTMeUaeTcst aKTHBAIMsl BOCMAJIHTENbHBIX H
OKHCJIUTEJIbHBIX TPOLLECCOB.

[TokazaHo y4acTuve JIMIIONPOTEUAHBIX KOMIIOHEHTOB
KpPOBH He TOJILKO B PA3BUTHHM aTepPOCKIEpO3a, HO U B
(hOpMHPOBAHUH YCTOHUMBOCTH BUPYCOB MPOTHB Jieuel-
HBIX BO3JeHCTBUN. MHOTHe STanbl BHEAPEHUST U COOPKH
Bupyca renatura C B KJeTKe X035IMHA CBSI3aHbl C BOBJIE-
yeHHeM JIMNUAHOro MeTabou3Ma. B JIkyTuu nauueHTsl ¢
XpOHHUYECKUM TenatutoM C HH(HULIUPOBAHBI B OCHOBHOM
reHOTHIOM BHpyca lb, siBasifolerocsi STHONOrHIECKOH
NPUYMHON XpoHHuecKoro renatuta [21]. XpoHnueckas
MH(eKLHs BUPYCHBbIM renatitoM C He BbI3bIBAeT NPSIMOTo
LUTONMATHUECKOTO 3(PdeKTa Ha KIEeTKU-X03sieBa, HO MpH
9TOM HapyllaeTcsi MeTaboJU3M JIMITHAOB H FOMeoCTas
X0JIECTEPHHA, MOP(OJOrHUECKH TMPOSBJASEMbIH 0XKH-
peHHeM KJjeTok redeHu (creartod) [42]. XapakrepHo#
0COOEHHOCTbIO BUpPyca B KPOBH sIBJsieTCs cjabas pe-
aKUMsl HAa HeHTpaJu3upylollye autTuTesaa. Bupyce unmpky-
JIIPYeT B KPOBOTOKE CHJILHO OOOTAllleHHBIM JIMITHAAMH
1 uMeioiiuM crporoe cxoactso ¢ JITTOHIT w JITTHIT,
4TO CNOCOOCTBYET 3allUTE BUPYCa OT HEHTPAJIU3YIOLLIHX
AHTHUTEJ M, BO3MOXKHO, SIBJSIETCS ONHOH M3 CTpaTeruh
YKJIOHEHUS OT MPOTHBOBUPYCHOTO UMMYHHTeTA [42, 49].
He uckJ/ouaercsi Bo3aMoxKHast poJib BUpyca renatuta C
B MHAYKIMH MeTaboJnyecKoro cuuapoma [33].

3akioueHue

XoTd B LeJOM JUMUIHBIA MPOOUIL KOPEHHOTO
HaceJeHUs] XapakTepuayeTcs Kak OGJaronpUsTHBIN,
M3MeHeHWe oOpasa ero >KM3HW, THTaHWs BJIeUeT He-
usbexkuble MeTaboJsMueckde HapyuieHusi. OxupeHue
MOXKHO paccMaTpUBaTh KaK MHTETPaJIbHbIN (pakTOp pUcKa
pa3BUTHS CEpAEeYHO-COCYAUCTON maTtosoruu. [lomynsi-
LIMOHHBIM aHa/lU3 3TOTO MHIMKATOpA CPey HaceJeHHst
SIKyTHH noKasblBaeT, 4To B cpeaHeM 25 % HaceseHus
UMeeT OXKMpeHHe M0 MHJEKCY Macchl TeJia, a pacrpo-
CTPaHEHHOCTb abJOMHHAJBHOTO OKHPEHHUST COCTaBJSIET
34 % y myxunn u 64—76 % y xenuwn. Bueunue
thakrophbl (ypbaHU3alMs KU3HH W MHUIIEBbIE TIPUBBIUKH )
UrpaloT 3HAUMTEJIbHYIO POJib B TPUOOpPETEHHH JaHHOH
naroJiorud. OHaKo (PeHOTHNHUECKHE TPOSIBJEHHS Ma-
ToreHe3a 3a00JieBaHHsI TECHO CBSI3aHbl C T€HETHUECKUM
KOMIIOHEHTOM, B KOTOPBLIH KaKAbIi T'€H BHOCHT CBOH
BKJIaJ. [eHeTHuecKue HcCe0OBaHHST MO3BOJIUIN Bbl-
SIBUTh CEJIEKTUBHBIN BKJIAJ HEKOTOPBIX KJIIOUEBBIX T€HOB
metabosiuama sunuiaoB LepR, LPL, CETP, IL6, PONI B
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pa3BuTHe MeTaGoJIMIeCKOTO CHHIPOMA B SIKYTCKOH TO-
nyasiuud. Tak, ¢ renom penentopa LepR cBsizbiBaercs
MposiBJeHUe YMEPEeHHOH JIeNTHH Pe3UCTEHTHOCTH 3a
cuet SNP rs1137100 (Lys109Arg) u SNP rs1137101
(GIn223Arg). Annenn T rena LPL (rs320, T/G) accou-
UPOBaH C MOBbIIIIEHUEM B KPOBH YPOBHSI TPUIJIULIEPUIIOB,
SBJISFOLIAXCST PAKTOPOM JUCJUITHIEMHH TJ1a3Mbl U PUCKA
pa3BUTHsI aTepockiepo3a u uHcyJbra. Astesb G rena
IL6 (-172; 152234683, G/C) cnoco6eTByeT akTHBA-
LMY BOCHAJIUTEJIbHON peaklMd OpraHu3Ma U pa3BUTHIO
Cep/IeUHO-COCYIMCTON naToJioruu. boJjiee BblpaxkeHHast
skenpeccust amnens A rena CETP (rs2303790; A/G)
YCUJIMBAET MOTOK XOJIECTEPHHA B TKAHH, CHHKASl YPOBEHb
3hupa xoJiecTeprHa JIMIMONPOTEMHOB BHICOKOH MJIOTHOCTH
B niasme. Cpeli sKyTCKOTO HAcCesIeHHs] HOCHTENbCTBO
annens A cocrasasier 83 %.

JanbHedine ycuausi J0/KHBI ObITh HanpaBJeHbl
Ha W3ydeHHe pOJIH MeHOB — YYaCTHHKOB MATOTEHHOTO
MeTaboJiM3Ma JIMIUJIO0B MOMUMO CePJEeYHO-COCYJUCTbIX
3aGoJjieBaHUl M caxapHoro auabera 2 THMa OTBeET-
CTBEHHBIX 33 Pa3BUTHE OHKOJIOTHYECKUX 3a60JieBaHUH
W HeHpojereHepaTUBHON MaTOJOrHH. AKUEHT H0JIKeH
ObITh HAMpaBJieH Ha HCCJENOBAHUE CTPYKTYPHBIX U
(DYHKIHOHAJIbHBIX KOMIIOHEHTOB JIMTIONPOTEUIOB Bbi-
COKOH TJIOTHOCTH, SIBJISIIOIIUXCS 1IeHTPAJbHBIM 3BEHOM
MeTaboMMUECKUX MPOILECCOB JIMMTUAOB B MJa3Me KPOBH.

Paspa6oTka TeparneBTHUECKUX MEPONPUSATHI, MEP MPO-
(busIaKTHKY IM3aAaNTALHOHHOTO CHHAPOMA, MOJM(UKALIHS
CTpaTEeryi CaMOCOXPAHUTENLHOTO TIOBEICHHUS B YCIOBHSAX
HU3MeHEeHHs! COLHAJIbHO-3KOHOMUUECKOTO YKJIa/a XKU3HU
JIOJIXKHA TIPOBOJIMTHCS HA OCHOBE BbISIBJIEHHBIX MOJIEKY-
JISIPHBIX OCHOB CEBEPHOr0 MeTaboJIMUeCKOro THIa.
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