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leneTHuyeckne 1eTepMHHAHTBI APTEPHAILHOI rHNEPTOHHH B IBYX
HaHOHAIbHLIX KoropTax loproii Ilopun

O.A. BAPBAPAILLI', M.1. BOEBOAA®, I.B. APTAMOHOBA', T.A. MYAEPOBA"?, E.H. BOPOMAEBA?,
B.H. MAKCHMMORB?, M.IO. OTAPKOB!?

'PIBHY « HIM xosmnaexchibx npofses cepasiHo-CoCyancTHX 3abonesannis, Keweposo, Pocouws; THOY ANMO «Hosoxy aneukkil rocysap-
CTHEHHLIA HHCTHTYT YOOBEDWEHITROBIHMA Bpaders Munispasa Pocows, Honosyawewk, Pocous; WITEHY «HMK TERANHH M NPOHAIKTH-
YECKDH MesHukHEy, Hosoowiupok, Pocoua

Pemnse

Lieas MocAesoBasme. CHIEHKE PACNPOCTREHEHHOCTH MEHOTUNDE resos—xanamsaton ACE (D, rs4646994), ADRB] (Serd9Cly,
AJG, rs1801252) ADRAZE (WD), MTHFR (C677T, Ala222val, s1801133) u eNO5 (4bh'4al v v acooumaumk © apTepHassHon
runepToHMei (AT B AByx STHMYeC rpynnax TopsoR Woprm.

Marepuassl B meToanl [POBEASHD KAMHHMEO-INMABMHOADIHHECKOS WOCAEAOBIHME KOMMIKTHD MPOXMBANDWMETD HACEAEHHA B
TPYAHOACCTY MHEX pakosa Topaoi Wopus (n. Optos, N Y ore-Kabepaa, n. Weperew Keveposokol ofwacmm). Crxowses semo-
A0M DECABADBAHES 1178 RUTEASHA YKA3aHHHX NOCEAKOH, BHOOPKE COCTORAE W3 BIPOCACID HaceaeHHA (18 aeT ¥ cTapme), y 565
HEADIBER BRMOAHEHD MEROTHITHEORIHHE,

PeayastaTel PacnpocrpaHedHocTs AN cpead oboweacsasHorg Hacesedds Nopuon Wopky cocraemsa 42, 3%. HacroTa sasHoro
1af0AEBAHHA CPeAH WopUes Hixe (39, 9%, Yo ¥ npescTanMTessi HEXOPEHHOR HALMOHAALHOCTH (46,1%). Yoranoasers ITHH-
yerkH ofy cuoBeHHEE DOOBEHHDOTH accouMaumMy nosswopdiavwon D resos ACE m ADRAZE © AT, Cpean wocHTEASH reHoTHRE
1D rewa ACE w resorvna DD rexa ADRAZE nausentos © Al B KOFDPTE WOPLER BHFBASHO MEHLIE, Y84 B KONOPTE HEKDPEHHOMD
wacenenns: 40,6% npomua 58,6% » 38,3% npomme 64% cooteeTcrEenHo. HaoGopoT, cpeaM HOCHTEAEA MOMOIHTOTHIND FEHO-
Thna DD rexa ACE Amu C ASHHEM 3350AEBAHHEM B KOPEHHOR ITHIHMECKOA NEYNNe oKasanock Goswe (G07E], vew B HexopesHoR
(37.1%).

JakuwoyeHne. [porHOCTHHECHH HEBAAMDNPUETHEE redoTins DD rexa ACE, AA reva ADRB 1, TT resa MTHFR 1 4a/4a rena eNOS
YAWE BCTPEYAARCE ¥ NPEACTERHTEASA HEKODEHHOR ITHHMECKON rpynng, rescorun DD rewa ADRAZE — B NOMYARLWH KOPEHHEN
AHTEASR. B KOpEHHOR ITHWMECKOR rpynne Al aCCouMMpoBanachk © reHoTHnasu DD reda ACE, CT reqa MTHFE 1 AA resa ADRBT,
B HEKDDEHHOH NOMyARUMK — resorunos [D rexa ACE.

Kuoveswe caosa: ITHOL, 3PTEQHIABHIR THITEDTOHHR, IeHL-KSHAHAITH, SCODMILHM, m rruuar.q.qxpu_w, eH 3HADTEAMIALHOH
CHHT33bLL

Genetic determinants of hypertension in two national cohorts of Mountain Shoria

O.L. BARBARASH', M.l VOEVODA®, G.V. ARTAMONOVA', TA. MULEROVA'" 2, EN. VOROPAEVA?, V.N. MAKSIMON?,
M.Yu. OCGARKOW!

'Research Institute for Complex Issues of Cardiovascular Diseases, Kemerowo, Russia; *Movobkuznetsk State Institute for Postgraduate Training
of Physicians, Ministry of Health of Russia, Movoluznetsk, Russia; *Research Institute of Internal and Preventive Medicine, Mowvosibirsk, Russia

Aim. To estimate the prevalence of the genotypes of the candidate genes ACE (I/D, rs4646994), ADRE1 (Serd9Gly, AG, rs1801252)
ADRAZE (I/D), MTHFR (C877T, Ala222Val, rs1801133), and eNOS (4b/4a) and their association with hypertension in bwvo ethnic
groups of Mountain Shoria.

Subjects and methods. A clinical and epidemiclogical study was conducted in a population compactly living in the hard-to-reach
areas of Mountain Sharia (the settlements of Oron, Ust-Kabyrza, and Sheregesh of the Kemerovo Region). A continuous method
was used to survey 1178 residents from the above settlements; the sample consisted of adults (aged 18 years and older), 565
people were genotyped.

Results. The prevalence of hypertension among the population of Mountain Shoria was 42.3%. The incidence of this disease
among the Shorians was lower (39.9%) than that among the representatives of non-indigenous people (46.1%). The ethnically
justified peculiarities of the association of ADRAZE and ACE /D polymorphisms with hypertension were established. There were
fewer patients with hypertension among ACE 1D and ADRA2E DD genatype carriers in the cohort of the Shorians than in that of
the non-indigenous population: 40.6% versus 58.6% and 38.3% versus 64%, respectively. Conversely, there were mare hyperten-
sive patients among the carriers of the homozygous ACE DD genatype in the native ethnic group (60%) than in the non-indigenous
one (37.1%).

Condlusion. Adverse prognostic ACE DD, ADRET A, MTHFR TT, and eNOS 4a/4a genotypes were more frequently observed
in the non-indigenows ethnic groups; the ADRAZE DD genotype was mare commaon in the native population. Hypertension was
associated with the ACE DD, MTHFR CT, and ADRET AA genotypes in the native ethnic group and with the ACE 1D genotype in
the non-indigenous population.

Keywords: ethnos, hyperfension, candidafe genes, associations, D polymorphism, endothelial synthase gene.

AT — aprepHansHas FHNCPToHIE [MUP — nomxsepasHan UENHAR PCIKLIME

AT — aHrHoTCHIMHNPECEPALTARALING qepMoHT CAJl — cHCTOMMNECKOE aPTCPHATEHOE JARNCHHE
JAJ — mHACTOMHHECKDE APTEPHANLHOE TARICHHE - NOE — suporemansnas NO-curmasa

JH — posepemensrmii wETEpBAT MTHFR — 5,10-memenmerparnnpodanaTpeaykramzs

O — orHomeHre mancos
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AcCounaund renoB-xanansaton c Al

B Poccuiicknit Menepanmy OTMEYAETCH POCT pacnpo-
CTPAHEHHOCTH aprepuankHoi rmnepronus (A, necmorpa
Ha MpOHIAKTHYECKHE MEPONPUSTHSA M IOCTHXEHHN B 0fna-
CTH IHATHOCTHEH H MeUeHHA AaHirore sabonesanms [1—3).
Coraacuo conpeMeHeiM npeactamiensaM AT oTnoceTes K
33000 BEAHHAM ¢ HACTENCTREHHON NpeapacnoN e HHOCTRID,
NPHYHHE PAIANTHA KOTOPOH HAXONATCHA B CIOAHOM BI3AHMO-
neficTEMH MeHeTHUeCKMY H cpenonuy daxtopos [4—7]. TMo-
HCK MEHETHYECKOH COCTARNAIEH My IETHRAKTOPHEX 3860
NERAHMI HANPAEAEH Hi BEHANEHHE NOTHMOMPHEX MapKe-
POBE B reHax-KaHIHIaTax, YUacTRYIOUIHX B NEToreHese, H
ONpefEIEHHE CTENEHH HX BSIHMOCEAIH © JaHHofl naronors-
edt [8, 9]. Accommaimeit nomsopdioro dakTopa o sabane-
BAHHEM ALINETCH JOCTOREPHO PAATHUANIAACH PACTIPOCTPA-
HEHHOCTL ONPEALIEHHOTO ANNEAR WIH FeHOTHIIA 3TONO Map-
Kepa y GOMBHEX H A00POBLIX JTHI OTHOH M TOH Xe momy IHIHH
[10, 11].

MuorouncneHHEE HCCASIOBAHHA TIDZBOSIUTH ONpPeae-
JIMTE KPYT MEHOB-KAHTHIATOR, BORNEYeHHEK B marorenes AT
[12—25]. B To e BpeMA BHFANEHD, YTO COYETAHHE ANMENEH,
KOTOPME CUHTAIOTCH «HEGNArONpHATHEIMAS C TOUKH IPEHHN
PAIBHTHA B TEYEHHA JTaHHOM 330002BaHNA, ¢ PaTHIHOR Ja-
cToToit BCTpeYarTea cpedd DOILHE MYMRCKDID H XKeHCKOND
Nofa B J3BHCHMOCTH OT HAIMOHANEHON NMPHHAANEKHOCTH
[12—14]. Mo pcei RIMMOCTH, B MPOUECCE PACO- H ITHOTEHE -
33 YACTOTH AnMnenell ¥ reHOTHIE MPHOGDeT CreHiHKy ¥
PAIHEIX HAPOIOE H IT0 MOTAQ BHECTH BKIAN B HACIENCTREH-
uyio cocTapnanmy Al B pasukx momynameEx. HanGonee
H3YHEHHEIMH B 3TOM IU1aHE IPSICTARTHIOTCH MeHE, KOTHDY -
IIHME KOMIOHEHTH PEHHH-ZHIMOTEHIHH- ATEIOCTEPOHDBOR
cHcTeMul (ACE) [15—17], redn KAOYEBLEX CHMIIETHUECKHX
peuemmopon (ADRET, ADRAZE) [18—21], roMonMcTEMHOBOTD
obuena (MTHFR) [22—24], sanorennaneaoit NO-cammazm
(2-N0OS5) [25] m ap.

[MozToMy H3YUEHHE MONEKYTARHO-TEHETHYECKHX OCHOR
HacnencTeeHHo# nmpegpacnonoxenyocTd K AT aanrerca on-
HHM H3 TEPCTIEKTHEHEX HANPARTEHHH COBPEMEHHOH KapaH-
CIIOTHH, NOCKOABKY BEpROMEALIMA TeHETHYECKHNY MAPKEpOR
NOZBOTHT TIOHATE MEXAHHIME! BOIHMEHOBEHHS TEHHOMD 33-
GONEBAHHA H B MOCTETYIOEM ONTHMH3NPOBATE METOIE TEP-
EMuHOl M BTopHuKOit npodmnacrikn. B cossmu ¢ srHM Bocne-
NOBAHHE MOTHMOpdIEMoE reHos — kauauaaTos Al B momy-
T sManouMcieHHEN Haponos Dopuoii [Hopss npencras-
NINETCH AKTYATLHEM,
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Lleas HCClenoBaHHA: MIYYHTE PACTIPOCTPAHEHHOCTE Te-
HOTHITOR MFeH0E — Kanauuaror ACE, ADRBI, ADRAZR, MTH-
FR w eNOS, wmx accoumanms ¢ Al p gayx sTHHYECKHX TPYII-
nax [opuoi Iopwm.

Marepuassl H METOALI

MposcaeHo  KIMHMEKO-NMMICMHOBOTHYECKDE  HCCIET0BAHIE
KOMIAKTHO MPOEHBAKINEND HACCITHHA B TPYIHOOOCTYTIHEY pafio-
nax Foproit Wopsw (n. Opron, n. ¥ere-KaGupaa, o Mleperem Ke-
mepopckoi ofimacri), JanHee pereoHi CPEIHEMPET PACTHETORCHED
na wore Janagscd Cubapr, CrinomHey MeTomos Ha OCHOBAHEH No-
MMCHHEDX cnHckos obcncnosans | 178 asmencii yxazanHex nocon-
xoe {7H) npeacmBHTeTH KOPCHHOE HAIHOBATLHOCTH — mopas, 458
NPCICTABHTEAN HCKOPCHHOH HAUMOHANEHOCTH, B3 Hux 90% pye-
ckme). Bubopka coctonna na Bapocion HacencHi, sonosas aan 1§
et | cTapime, 13 Hux 33,5% sysoaseien, 66,5% menmmea. Cpenai
poapact MyxauH coctaenn 47 811 ron vy wopoes 1 46,9115 rom ¥
HekoperHsx xurenei (p=0,595); y xeumpn — 48,540,7 w 50,7209
roga (p=054) cooreercreenno. B xamnoii sTauveckoil kxoropre of-
CIEAOBAHHAN NOMYASIMs patencHa Ha 2 rpyrmel, Cpenw mopoes B
|- w rpynny sowes 287 (39,99%) senosex ¢ Al po 2-0 — 433 (60, 1%)
Gea Al cpenn mexopesnsx npenctasgrencit — 211 (46, 1%) n 247
{53,9%) cOOTBCTCTHCHHD.

Ocmorpel cncosATHCTOR (KARIHOA0M, IHACKPHHONOM H Tepa-
NCETA) MPOXGIATE B YOIOBMAX SKCIICIMUMN M0 CTAHIAPTHEM MCTO-
IMKaM (aHECTHpoBaHKE, chop xanod, KINHEY9ccKMi ocMoTp) Ha Base
conbCERX densnmepeko-axymepekix nyHETos. Hasmeperane aprepn-
ANEHOTG AARACHRA nposomti o Mmeromrks BO3/PMOAT (2010 r.).
Jmarnoa Al ycTaHarnmueans B COOTBCTCTEMM C© PCEOMCHIRLTRAMA
BHOK,/PMOAT (2010 r.): cocrommscckoc apTepHATEHOC TARICHHC
{CAT) Bonsmme wan passo 140 mm pr.cT., AMacToangeckoe apTeps-
anenoe mannesne (AT} Gonsme wan paseo 9 s pr.er. Kpose To-
ro, anarios Al yerananmmean nemewermo or ypoeas AJl va dowe
NPHEME AHTHIHNEPTCHINBH X TPCIapaTon.

¥ 565 wenonck CIIGMIHEM METOAOM BISTE OOPAIiE KPOBEH M3
TOKTEB0H BEHE! YTPOM HATOINAK ATH BEIIOTHCHAS MeHOTHIHPOBI-
i, B nafopatopiio MaTepHan IOCTARMUTH B OF MEAN- XOA0IHALHH -
xax. Buenenne JJHEK w3 kposn ocymecTamnm MeTonom deron-xno-
podropanoil 3rcTpakumrn, K ofpany sposn qobarnsnm 2—3 ofkema
Gycpepa A (10 mM pec-HCL, pH 7.5; 10 uM NaCl; 3 uM MgCL} n
nopescmEBaT Ha Boprekce. Oeanxn, nomyecHHEE BeHTPHGY rHpo-
parmes opi 2500 g, nposesank neaxar Gydepom A 1 pocycncHIn-
posamn B (0,5 san 6ydicpa B (10 s 30TA; 100 s NaCl; 50 mM
puc-HCL, pH 8,5). [Mocae aobasncumna SDS a0 0,5% » npomewsHa-
art K g0 200 mer/mn cucck gy Guposaas B Tesenme Hoaw mpe 37 "C.
JenpoTeHHAMI0 TPOBOIATH MOCICIOBATCARHG BOAOHACHIICHHEM
thenonom, emecsio heson-xnopohopsa | 1: 1) 1, sraxowen, xnopodop-
mou, [Toros nofanmanm H3oNPOMIIOBETE CITHPT, AKKYPATHO EPEME-
e 10 obpasosanns KnyDouka, 1aTesM CUTANIATH B MO
uuxe (—20 "C) g remenne | 4. Ocanox, nomypecHHE nesTpHdy rapo-
BAHHEM, MPOMEELTH 0% sTanomos (2 pasa), BLICYIIHBLIH H PAcTBO-
P B Bone a0 konucHTpawsH JHE 0,5 s/,

lenoTrmaposanne  Bumonsame Ha Gaze MesmscramyTokoro
COKTOPA MONCKYASPHON SMIcMA0R0THHE | 3B0mounn scnoscka | Hn-
craTyT umranorke # rederaen # HHH repaman i npodurmaxrire-
croil memrmna, Hopocrbupex). [ommaopdwisme renos ACE (1/D,
r4646994), ADRBI (Serd9Gly, A/G, rs1801252) ADRAZE (1/D),
MTHER(CETTT, AlaZX2Val, sIB01133) m e NOS (4b/da) TecTHpomam
€ MOMOLIED oTHMepazioil nensod peasams ([ILHP) no crcmymommmm
seromeaM (A, Snapir, 2003; 1.1, Lima, 2007; 8. Salimd, 2006).

Myaeposa Tameana Atexcandposua — K.MH., C.H.C. 120, SMHACMHO-
morm CC3 @TEHY «Hayqno-mecnenosaTenbekiil MECTHTYT KOM-
MUICKCHEX Mpofics copacdHO-COCYIMCTRX mbonceanmiis, ace. kad.
xapamonorus TEOY IO «Hoposy sHeussii rocyapeTecHHRR MH-
CTHTYT yooBcpiucHCTEOBaHMA Bpaucis; 650002 Kesmcposo, Cocmo-
B Gynesap, 6; Ton: +7(384)332-4529 +T(960)906-3656; c-mail:
mulerova-7 7&mail.
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LA bapfapaw w CoaBeT.

leHoTMNMpoRaHNE HHCCPUHMOHROMD noraMopdgdeasa rexna ACE
NPOBOAMTH YCpel CHHTE3 cooTeeTeTEyInero dparscuTa JJHK resa
ACE smeropom [TUP nanamms pmmxe npoaykros, Crpyerypa npaiise-
poe: npamoil — 5-GCCCT-GCAGG-TGTCT-GCAGC-ATGT-17,
obparasii. —  §-GGATG-GCTCT-CCCCG-CCTTG-TCTC-3.
Jererapno noaumopdasa rs] 801252 rewa ADRET nposoges ¢ no-
wmowmse [THP ¢ nocreayompms pacuenmermes npogykra [TLP pe-
crpacrazoit Haelll, Crpysrypa npafimepon: npasoii — S-ctget-
ggtgo-copeg-tepe-3, ofpartHmil —  S-atcac-cagca-cattg-cocge-ca- 3.
lMenorHmEpoEHAE IENEHROHHOMD nonsEMopduzya reaa ADRAZE
BEIMOAHATH 9CPC3 AMIUTHEHKIHE COOTECTCTEY EMIEND AGKYCa reHa
u ananws amss npogykTos [THP. Crpykrypa npaiimepos: mpavoi —
SCAGGOT-GTITG-TGGGG-CATCT-CC-3",  obparmmitn = —
S-CAAGC-TCGAGG-CCGGA-GACAC-TG-3. Jeresumm moms-
wmopdmassa C6TTT rewa MTHER ocymecranmunm ¢ nosousso [P ¢
TOCACAYROIIHM paciernacHaes npogykra [THP Hinfl.
Crpyxrypa npasimepor: npasmoii — S-TGAAGGAGAAGGTGTCT
GCGGGA-3, obparseii — S-AGGACGGTGCGGTGAGAGTG-3.
Jna gerexupn nomedopdwosa (4hyda) rema NOST menoassosam
thanempyioume npaisepr: npasoil — 5 -AGGCOCCTATGGTAGT-
GCCTT-3, obpameeedi — 5°-TCTCTTAGTGCTGTGGTCAC-37.

Cramnetraeckyry 0bpaboTky JAHHEX NPOBOTHRIE © [OMOMIED
nporpadme Statistica 6. 1. [pur ooeske cTarTHCTHYCCKDNH IHATMMOCTH
PALTH M K2SCCTECHHEIX NOKASATERCH CTROIITH TABAHIE COMpSIEEH-

HOCTH € NOCHcIyraHM pacactoM kperepas 3 [rpeosa. Cramicts-
HECKH IHATHMEIMH PAAnHEms npeaHasatacs npi a5, [Tpa cpasae-
HHM JAHHEX onpeacasns orHomeHne madcos (O1) u 95% aoscp-
Teakek wemepsan (JH).

PeayawTars

Yacrorel repomunos nomusopguama /D rewa ACE B
muyx sTHHYeckHX rpynmax [opuoii [Dlopys HaxomwnHck B
pannopecHy Xapnu— BaiinGepra: n xoropre mopuen cocTanH-
maz 11 (44.6%), 1D (45,3%), DD (10, 1%), B xoropTe HEKOPEH-
uex npencraenteneit: 11 (27 4%), 1D (51,8%), DD (20,8%);
reHa ADREI: AA (52,1%), AG (38,5%), GG (9,5%) n AA
(TL4A%), AG (26,1%), GG (2,5%) cooTeeTCTEEHHO; reHa
ADRAZE: 11 (28,5%), 1D (47,7%), DD (23,8%) u 11 (46,3%),
ID (38.3%), DD (15,4%) coorsercreenno. lenorwnm rewa
MTHFR pacnipeleTHIHCE CIeayIIIHy 0fpasoM: B KOpeHHOH
aramueckod rpynne — CC (79,2%), CT (19,8%), TT (1%), »
HeEnpenHo srumueckod rpynne — CC(59,6%), CT (31,7%),
TT (E,7%); rena eNOS: 4b/db (76,4%), 4b/4a (21,6%), 4a/4a
(29) u db/db (59,6%), 4b/da (31,7%), 4a/da (8,7%) cooreer-
CTBEHHO.

Pacnpoctpasennocts redoruna [ rewa ACE Brimne » ko-
ropTe MOPUEE H cocTanuna 44.6% 1o cPapHEHMIO © KOTOPTOM
nekopenskix xumenedt (27 4% ) (p=0001). Jons muu ¢ rerepo-
IHTOTHEM resoTHnosM [D cTaTHeTHueckH 3HATMMO HE PaZITH-
UANACE B JEYX HAUHOHATEHEX rpynnax: 453 w 51,8%
(p=0.161) coorpercTeenmo. Tomosmroruedt remorun DD
NAHHOID TEHA BCTPEUANCH PEKE CPENH KOPEHHOID ITHOCA,
uem cpen HexopenHoro: 10,1 u 20,8% (p=0006) coorser-
CTBEHHO.

Cpeny ofcnen0BaHH kX THIL 1008 HOCHTERSH roMOaMIoT-
HOTO reHoTHA AA reda A DR BT 0xasanack MEHBINE CPEMH K-
pennoro Hacenesns (52, 15%) no cpanHEHHID ¢ HEKODE HHEIMH
wmmemnve (71,4%; p=00003). lenomin AG nammoro rema
BCTPEYATCH YAIIE CPeaH IOPLER, YeM CPeIH HEKOPEHHOTO Ha-
cenenms: 38,5 u 26, 1% (p=003) cooreercreenno. Jons obene-
AOBAHMEX C TOMOIHTOTHEIM TepoTHnoM GG Owna Gonkine
CPEIM Ml KopeHHoro ataoca (9.5%) no cpapHedso ¢ npen-
CTARHTEMAMH HEKOPEHHOH STHHYECKOH rpyTmet (2,5% ; p=005).

lNesoran 11 rewa ADRAZE neianne ¢ MeHsmed yacTorod
y mopuen (28,5%) no cpanHeHHD © HEKOPEHHOMN MOy IsmH-
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el — 46,3% (p—=0001). Tuna, rxeoume resorin 1D 8 xorop-
TE KOPEHHOND HACENEHHA W cocTannm 47,7%, N0nA HoCcHTe-
neit IaHHOTD MEHOTHTA B TPYIINE HEKOPEHHEX kumened 38, 3%
(—=042). [lona aH11 ¢ MOMOIHIOTHEM TEHOTHIOM 10 0eNeITHH
reda ADRAZE pcTpeyanack Yaie cpenM npeacTaBHTened Ko-
PEHHOMD ITHOCA, YEM CPETH NpeacTanHTensi npanmod no-
mymmi: 23, 8%, mporim 15, 4% (p=030).

Jons rosoasroras 1an no anteno C rewa MTHFR -
HEMEHE ¢ Donbned 4acToTod cpeaH odCA2IOBAHHEY KOPeH-
HOI HANMOHATEHOCTH, YEM CPENH PECTIOHAEHTON HEKOPEH-
Horo atHoca; 76,4 uw 59.6% (p—=0001). PacnpocTpanenunocTs:
retepoadrorsore reporaa CT B rpynme mopues oxasanack
HIEE W cocTapnaa 21,6% no cpaBHENHID ¢ HEKOPEHHOH rpyn-
noit — 31,7% (p=012). Auanormusan 3aK0HOMEDPHOCTE BEIAR-
NAeHA H B OTHOIENHH THI TOMOIHIOTHEIX no ammemno T: 2 »
B, 7% (p=0002) coorReTCTREHHO.

¥ kopeHHOro HacENEHMA BEARIEH0 ITPEofNaaHNE JTHIL C
roMo3HroTHEM renoTHmoM 4b/db rena eNOS (77.6%) mo
CPABHEHHID C MPEACTABHTEAAMH HEKOPEHHOH ITHHHMECKOH
rpvime (64%; p=0009). Yactora renorana 45/ 4a nuxe cpean
KOpEHHEN MUTened, uem cpenn nexopennsn: 21, 1% nporun
29.9% (p=026). lona mHI1 ¢ TOMOIHIOTHEM MedoTHIoM 4348
AEHHOMD TEHA OKA3ANACE MEHEINE CPETH MOMyIHIHE Mop-
nen — 1,3% no cpanpedHn © HEKOPEHHON nomysmHel —
6,1% (p=001).

B Tabn. 1 » 2 npeacraanedtl 4ACTOT MEHOTHIIOE MEpe-
UHCHEHHMX redoR — kaugunaton Al ¢ yueToM remnepHerx
ocoeHHOCTEHR.

Pacnpoectpanennocts Al cpean ofcnenopannorm Hace-
nennn Dopuoit Mlopum cocranuma 42, 3%. Yacrora naunono
abonesannA Hike cpend mopies (39,.9%) no cpapHeHHID ©
NPEJCTABMTENAMH HeKOpeHHOH HaumoHankHocTH (46, 19%:;
p=035), uro ofyCnORIEHD CTATHCTHYECKH IHAYMMBIMKH pai-
MHYHAMH pacTipocTpadenHocTd Al cpemm My sumnH KopeHHo-
1o M HekopeHHoro stHoca: 33,2 n45,8% (p=013). Cpenm xen-
IHH NEHHEE OKATITETH CYIIECTEEHHO HE DAiIHYANHCE M
coctanumH 43,5 u 46,2% (p=0,450) coomeeTcTReHHO. B Tagn. 3
NPEICTARNEHE TAHHEE O YECTOTE (PAKTOPOR PHCKA CPEIH Ma-
mHenTon ¢ Al B 3apMCcHMOCTH OT STHHUECKOTO dMaKTopa.

YeTaHoRneHE THHYECKH 00y CIORIEHHRE 0CO0eHHOCTH
accoumanmy nomusMopdgmasa 1/ D rena ACE ¢ AT, Cpenn no-
curenei renorina 1D manwenTos ¢ Al' B KOropTe WOPUEE BRI-
aaneno Mensine (40,6%), yemM B KOTOpPTe HEKOPEHHOTD HACE-
nenna (58,6%; p=006). TIpn 3TOM CpEIM HOCHTENSH TOMOSH-
roTHoro resotuna DD, uaoSopor, aum © gansemM sabonena-
HHEM OKA3ANOCE GOABIIE B KOPEHHOH STHHUSCKON rpymme,
yem B Hexopennoil: 60% nporue 37,1% (p=048). ¥ npeacra-
BHTENER KOpEHHOH HAUHOHANEHOCTH MOMOSHIOTHRHA MEeHo-
T 11 1 rereposnrorirst reporun [D reswa ACE He p3auMoc-
pazankl ¢ Al uncHo nauMeHToR C NOBLINEHHEM yporses AJ]
CPemH JHL C JaHHEIMH FeHOTHIaMH cocTapmno 39.6% (0L
0,83 mpu 95% MH or 0,55 no 1,24; p=0,362) w 40,6% (0L
0,89 npu 95% TH ot 0,60 no 1,33; p=0,579) cooTReTCTREHHD.
Asmnent [ gageono reda aCCOUMHPOBATCH C OTHOCHTETEHEIM
puckoM pazeaTha AT, Cpemn wockreneit remorana DD nona
nul ¢ naHHEM 3abonesanmem coctasuna 60%. O puamnms
Al cpenm pecnmoMoeHTOR C TOMOSHMIOTHEIM redoTHnosm DD
perme B 2,24 (npu 95% 1M or 1,15 o 4,37; p=015) paza no
CPABHEHHID ¢ OBCHEI0BAHHEMHE C TOMOIHIOTHRM TEHOTHITOM
I1 # rereposuroTHeiM regoTrnos 100 Y npencraprrencit ne-
KOPEHHOH HAIMOHATEHOCTH TOMOIHMIOTHEE redHoTHns 11 ©
DD rewa ACE ue accommuposamick ¢ Al uMcno GoNEHEIX
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AcCounaund renoB-xanansaton c Al

TaGwma 1. ParnpocTpaHeHsocTs TEHOTHIIOE TEHOR — KaH-
Anaaros ACE, ADRET, ADRAZE, MTHFR n eNOS cpeau

Tabamua 2. PACNpoOCTPaHEHHOCTE NTEHOTHMNOR TEHOB—KAHAW-
aatom ACE, ADRET, ADRAZE, MTHFR v eNOS cpeaM wen-

MYRCHHH ABYX STHHYECKHX TPyNn WIHH ABYX ITHHYECKHX Tpynn
Hexopennrc Eﬂ-p:l-!’l-l:hlﬁ Hexopenuee iup:m-:ul:
]._EI-H:ITIII'I ENTETH EKHTCTITH P r:m:n'nn KHTCNEHHIED EHTETEHHITE F ol
afc, % afic, % afic. ] afic. %®
len ACE T2 10K 170 100 len ACE ] 10 7 100
1 24 313 Bl 477 0,040 1 22 229 96 4231 0,00
1D 35 48 6 74 435 0,468 1D 52 542 106 46,7 0,240
DD 11 18,1 15 B3 0,040 DD 22 22,9 25 11 0,006
[en ADRE] 69 100 169 10 lenw ADRBRI 92 10 228 100
AR 47 68,1 Gl 533 0,035 AS i1 73,9 117 51,3 0,0002
AG 19 7.5 5% 431 0310 AG 23 25 95 41,7 0,005
GG 3 4.4 21 124 0,060 GG 1 1,1 16 7 0,032
lew ADRAZE T0 100 170 100 Fen ADRAZE 42 100 226 100
I ¥ 414 46 7.1 0,029 1 46 50 67 n.7 0,0006
1D 7 iE6 B 50,6 0,050 1D 5 38 103 45,5 0,219
DD 14 20 38 23 0,688 DD 11 12 56 448 0,011
lew MTHFR 100 170 o0 len MTHFR 3 100 228 100
CC 36 519 130 76,5 00,0004 cC &0 64,5 174 76,3 0,031
cT 26 183 3% 73 003 CcT 25 26,9 48 21,1 0,258
iy 6 8.8 2 1,2 00,003 T 8 8.6 & 26 0,018
lew eNOS 71 1K 170 100 Fen eNOS L E] 100 -} 100
4b,/4b 42 59,2 121 71,2 0,069 4h/4h 53 67,7 188 825 0,004
4b/da 25 35,2 47 277 042 4h/4a 24 25,8 37 162 0,047
4a/4a 4 5.6 2 1.1 0,043 4a/4a [ 6,5 3 1,3 0,011

CPETH JTHIL ¢ NEPEYHCTEHHEMH FeHOTHIAMH cocTannao 47,8 %
(OII 0,83 mpu 95% M or 042 oo 1.64; p=0,592) u 37,1%
(OII 0,49 npu 95% IH or 0,23 oo 1,04; p=062) cooreeT-
creenHo. O passrria Al cpemn pecnoHIesTOR C FETEPOIM-
roTHeM resoTHnos 1D (58,6% ) senne & 1,86 (npa 95% W ot
1,01 mo 3,44; p=049) paza, uem y 0BCAEI0BAHHEN C TOMOZH-
roTHEMH resoTHnawu 1w DD,

Hammonaneno ofveionmeHHHY oc00eHHOCTEH accomMHa-
it resmoTHnon reda ADRET ¢ Al we sumaneno. ¥ mopuen
annent A ONpenesl PHCK PaIBMTHA JAHHOTO 3a000eBaHHL
cpemn HocHTenel remorTna AA NonE M © NOBBIIEHHEM
ypoeunem AJl coctannna 47,3%. [Ipn obenenoranyy KOTOPTE
KOPEHHEIX XHTENEH painvuHBEX reHoTHnoe reqa ADRBT pu-
ARAEHD YEETHYEHHE WaHca paseuTuda Al v pecnonnedTon
IOMOZHIOTHEM redoTHnoM AA no cpanHenHo © odcnenoaH-
HHMM C TOMOGHIOTHEM redoTHnoM GG ¥ reTepoiMroTHEIM
regoranos AG (OHI 1,54 npu 95% MW or 1,03 oo 2,30;
p=034). Cpenu nocurensit resorsna AG yncio nanmMeHTon ¢
AT cocrapmno 37,9% (0L 0,74 opr 95% IH or 0,49 oo 1,12;
=0.159), cpenu mocwrenedt romosurorHoro amnens G —
32, 4% (O 0,63 npu 95% JIH or 0,31 ao 1,29; p=0,201). Ipu
ofcnenoRaHHME KOMOpPTE HEKOPEHHOIO HACENEHWA ACCOLMA-
THEHOH CEAZH MEXEIY MNEHOTHITAMH reda ADRET W HATHIHEM
Al e suanneno. Cpegu mMil © TOMOSHIOTHEM TEHOTHIIOM
AM mons Gonkuex coctasmna 49,6% (O 1,28 nopu 95% 1H
or 0,64 mo 2,54; p=0,485); cpeam THI ¢ TETEPOIHTOTHEM Te-
Horumom AG — 45.2% (0L 0,87 npr 95% 1M or 0,43 no
1,76; p=0,696); cpemm AMI € TFOMOZMIOTHEIM TeHOTHIIOM
GG — 25% (0L 0,36 mpu 95% [IH or 04 oo 3,49; p=0,355)
COOTBETCTREHHD,

Brismmensl sTHHuecky 00y CIORIEHHEE 0CODEHHOCTH -
commammy /D mommopdisya reda ADRAZE ¢ Al Cpenn
HocHreneii resorana DD naumenTon © NOBEIIEHHEM YPOB-
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nes AJl B KOropTe WMOPUEE BERARTEHO MeHEme (38, 3% ), vem B
KOTOPTE HekopeHHoro Hacenenns (64%; p=021). Hesammcu-
MO OT HAHOHATEHOH MPHHALTEXHOCTH B3AHMOCEAIH NEHO-
THMOB momuMopdmEMa gandoro reda ¢ Al me semaneno.
B rpynme mopiien cpea THIL ¢ TOMOIHIOTHEM resorHmos [
nons Gonkrkx coctasana 46,7 % (O 0,82 npu 95% 1IH or
0,44 no 1,52; p=0,521); cpeam MU C rETEPO3IHTOTHRIM FEHOTH-
nos 1D — 46,8% (0L 0,84 npw 95% OH ot 0,45 o 1,59;
p=0,601); cpenn muu ¢ roMosHrOTHEM redomanos DD —
64% (O 2,03 npu 95% JIH or 0,84 o 4,90; p=0,112). B
rpynmne HekopenHoro Hacenewmma — 45 1% (O 1,20 opr
95% OH or 0,77 oo 1,87; p=0,413); 41,8% (0L 0,99 npu 95%
JH ot 0,66 no 1,48; p=0963); 38,3% (OLLI 0,82 npm 95% TH
or 0,51 no 1.32; p=0,415) cooTeeTCTREHHO.

B xoropre mwopues revepozuroTHeii resmorun CT rema
MTHFR accommpyerca ¢ AT, Cpenn mocHTenei naHHOTO re-
HOTHIIA [0 THI © NoEseHHEM ypoBged AJl cocranmna
52,3%. Ol srsemTe Al cpenn pecnoHIEHTOR C TETEPOIMIOT-
meM reHoranoM CT sume g 1,69 paza (npu 95% JIH or 1,04
o 2.73; p=032) no cpasHeHo ¢ 0OCNEA0BAHHBIMH C TOMOIH-
roTHeEMH redoTHnaMy OC u TT. Tpu ofcnenosansy KOpeH-
HEX ®HTeAed, SEIADIMICH HOCHTEAAMH TOMOHIOTHOIO
annens C, BRIARNEHD CHHXEHHE NIAHCA PAIRHTHA TAHHOID 33-
Gonenamna (39,5%) (0L 0,63 npu 95% MH or 0,39 no 0,949;
p=048). Yncno nanmmentos ¢ Al cpemm THII C rOMOIHINOTHEIM
reporanoM TT cocrasuno 37,5% (OL 0,82 npu 95% 1H or
0,19 no 3.47; p=0,785). Tlpu obcnenoBaHHH KOMOPTH HEKD-
PEHHOTO HACENEHHA SCCOUMATHRHOH CEAZH MEATY MeHOTHITA-
wmm rena MTHFR # wansumes Al we armaneno. Cpemgm nw ¢
roMozHroTHEIM reHoTHnod CC pons GOABMBIX COCTAEHNTA
508 (O 1,10 mopu 95% 1H ot 0,58 o 2,06; p=0,774); cpenn
MM ¢ TeTeposHroTHeM resomanos CT — 41,2% (OIL 0,63
mpu 95% [H or 0,32 go 1,23; p=0,173); cpeom nun ¢ romoan-

A
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TaGamua 3. PacnpocTpaseHHocTs (PakTopoR pHCKa ¥ GOARHBMX APTEPHAALHOR THIEPTEHIMER B ABYX ITHHMECKMX TPynnax
lopuok Wopks

Hexopennge xoameam Kopenme xwrem
DAKTOP pHCKa P
abc. % P i 03% M afc, % P o1 05% OH
Mon
My mexoii 65 458 0,932 0,98 Orr 0,66 54 332 0,65 O 0,47 03
no 146 no 0,59
Kokt 146 46,2 1,02 Orr 0,68 203 435 0,007 1,55 Or 112 0,450
mo 1,51 no 2,13
Bospacryme rpymims
Mnamman 23 13.1 0,001 0,08 Orr 0,05 34 1.3 0,001 0,09 O 0,06 0,661
mo 0,13 no 0,14
Cpeamsa 118 57.8 0,001 218 O 1,63 173 516 0,001 154 Or 187 0,161
no 346 no 3,45
Crapuan T0 BE.6 0,001 13,1 O 6,36 i 83,3 0,001 10,1 Or 5,74 0,321
mo 27,1 no 177
OXC
1 147 50.0 0,001 299 O 1,90 154 51,3 0,001 291 Or 205 0,050
mo 4,69 oo 4, 14
Hopua 41 325 65 26,5
XCImHNO
1 115 64,6 0,001 274 O 1,65 I35 57,5 0,001 243 Or 165 0,142
mo 4,53 oo 356
Hopwma 40 40 73 353
XCNnBeMn
+ 70 63,1 0,041 167 O 1,02 57 548 0,089 I 46 O 0,594 0,219
no 2,72 no 2,28
Hopwma 54 50,6 154 453
T
1 104 61,9 0,001 238 Or 1,537 T 49.0 0,032 151 O 1,04 0,022
o 361 no 2,20
Hopua 4 40,6 179 38,8
ImikzMEa HATOMAR
1 fi2 59,1 0,140 1,43 Orr 0,89 42 447 0,874 1,04 Or 0,043
mo 2,29
Hopua 105 50,2 158 438
HTT
Hueerea 14 70 0,089 2,30 Orr 0,86 1& 69,6 0,011 3,08 Or 1,24 0,975
aohb, 16 no 7,64
Oroyremayer 143 504 154 426

Hunexe maccs Tema

Hopwamwasmacea 39 258 0001 027 Oc0I8 126 303 0001 039 Oc028 0301

e mo 0,42 no 0,52

Habrrroamas macca 57 418 0,548 0,88 Or 0,59 28 46,3 0,024 147 O 1,05 0,602

TEmAa mo 1,33 no 2,06

Onperme 115 65 0,001 357 Or 241 73 62,9 0,001 1,00 O 2,05 0,712
mo 5,31 no 4,67

ABAOMHHANEHOE OXHPCHAT

Hueeren 156 60,0 0,001 4,17 O/ 2,80 154 515 0,001 1M O 2,36 0,419
mo 621 no 4,44

Oreyremayer 55 2712 133 294

Tpumevanue, X C — obupit xonecrepun; XC — xoncerepus; JITTHIT — aunonporesns measoi morwocta;, JITTBI — mamonpome s sxco-
koit womHoeTH; T — tpermsmepims; HTT — sapymesme TorepaHTHOCTH K MIKOEDSE,
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TaGanua 4. PacnpocTpasesHocTs (B %) reHOTHIOR MEHOB-KAHAMAATOR CPEAM IAOPOBRIX W DoAbHBIX AMU ¢ AT

Hexopeuyume sormeam

E.IJ{BCHZH:HE- AHTENH

Tt DoneHec AT WOPOBLIC P Boneree AT ANOPOBEKIC P

len ACE

1 5.6 M3 0,592 41,9 46,5 0,362

v} 59,3 439 0,049 43,7 46,5 0,579

DD 15.1 26,8 0,062 14,4 7.0 0,015
Ten ADRE]

AA 4.0 &9 0,485 58,3 47,6 0,034

AG 4.7 74 01,696 M5 41,5 0,159

GG 1.3 36 0,355 7.2 10,9 0,201
len ADRAZR

1 437 48,8 0,521 30,7 7 0,413

1> 36,3 40,2 0,601 476 478 0,963

DD 20 11 0,112 21,7 252 0,415
lew MTHER

cC 60,8 56,5 0,774 71,4 80 0,048

CT 6.6 36,6 0,173 26,8 17,8 0,032

TT 12 6 49 0,080 1,8 23 0,785
FeneNOS

4h/4b 63,4 64,6 0,871 76 THE 0,517

4b/4a 68 kK] 0,394 23 204 0,662

43‘43 ghﬂ E [I&Sﬂ liﬂ ﬂiﬂ ﬂill-l'l

roTHiM redoTimos TT — 71.4% (OI0 2,83 mpu 95% JTH ot
0,85 no 9,42; p=080) cooTReTCTREHHO.

HezsapucHMo OT HAHOKRATLHONA TPHHALEXHOCTH TER0-
THIE reHa e NOS ve accoummnposanick ¢ Al B xopennost at-
HHYECKOH TPYINE CPEAM JIMI © TOMOSHTOTHEIM TEHOTHITOM
4b/4b pons GoneHex coctasmta 41,1% (O 0,85 npa 95%
IH or 0,53 mo 1,37; p=0,517); cpemm a1l C reTepo3MNoTHEIM
resoranom dbyda — 4% (OL 1,11 npw 5% OH or 0,69 no
1,81; p=0,662); cpenM AML C POMOZMIOTHEIM TEHOTHIOM
das/da — 60% (OMHI 2,09 npu 95% IH or 0,35 oo 12,68;
~0.411}) coorpercreenno. B vexopennoil sturueckoll rpymn-
ne — 49, 5% (O 0,95 npu 95% [ or 0,50 no 1,79; p=0,871);
44 9% (O 0,75 npr 95% 1IH or 0,38 no 1 ,46; p=0,394); 80%
(O 4,32 npu 95% OH or 0,89 no 21,0; p=0,050) cooreet-
creenno. B tafn. 4 npencrannenkl faHHEE O PACIPOCTPAHEH-
HOCTH TEHOTHIIOR TEHOB-KAHIHIATOR CPENH SO0DOERIX M
Gonenex man c AT

Obcyxaenue

CNOHOCTE MIYIEHHA TEHETHYECKHN MEXAHHIMOB MYITE-
THHAKTOPHANLHEY za0onesaHnil IAmoUaETes B GomBIIOM
KOTHYECTRE TEHOE, KOTODHE MOTYT YU3CTBOBATE B hopMHpo-
BAHMH HACTENCTEEHHOH NPEIpPacioNOKEHHOCTH KiK Camo-
CTOATENEHO, TAK M MY TEM B3EMMOAEiCTEME IPYT C IPYTOM H C
dhaxTopamy pemmHel cpea [29, 30). B nocnenuee ppema
pazeuTHH ¥ nporpeccuposanky CC3, a wactwocTd AT, ax-
THEHO HIYYAETCH PONE MOTHMOPGHIME TeH0E, KOTHPYIDIHX
(hEPMEHTH, TOPMOHE H PELENTOPE OCHOEHEIX HeHporymo-
PATEHEIX CHCTEM.

AKTHEHOCTE AHMHOTEHIMHIPEBPALAIIIETD (epMenTa
(ATIM) apmAeTcH OOHAM M3 KIIOYERHY IDEHEER PEHHH-GHIH-
OTeHIHHOBOH cucTemel. Ero vpopeHE B opranmsme npuMeEpHo
Ha S0% HaxoaMTRCA MOn redeTHueckHsM KouTponeM. Omucan
pa1 nonHMopdHaMon B rede ACE, OIMH H3 HHX 00YCIORIEH
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HanuuueM (insertion) wie orcyTcremes (deletion) anemenTa
Alu pasmeponm 287 nap ocHoranwil B maTpone 16, JTuoa, ro-
MOZHMTOTHEIE 110 BENEHOHHOMY MOIHMODGHIMY, HMEIT Go-
nee BecoKii ypopeHs ATID B nnazme, BRICOKYID AKTHEHOCTE
npeppamenHa aurworerinia | B anrmorersnm 11 » pazpyme-
HHA BAIONPOTEKTOPHOIND NenTHIa GpanuemamHa [31, 32].
B ceasm c oTHM BHCKA3AHO NPeInOI0KeHHe, yro ameds D
ARnAeTCA thakTopos pucka pasermaa Al [33, 34]. B nacron-
IIEM HCCNEN0BAHHH B KOPEHHON 3ITHHYECKDH IPymme pHCk
pazeHTHA AL yeenmumeanca g 2,24 pasza y HocHTEREH MOMO3H-
roraoro reporuna DD, s vexopennodi — v 1,86 paza y wocH-
Teneil reTeposHroTHOMD reHorHna [D. AxanorvmaHyio BIaH-
MOCHEASE MEXIY HaHHEM sabonenaumenm B ammenesd [ rena
ACE y mon1 ¢ wopsansaesiv AJ] 1 Gomssnix AT ssiamans B Zee
® coanr. [35]. [MogoGuan accoOUMALNMA YCTAHORIEHA H B KH-
TalCcKod NOMyNALMKM CpeaH 00CIEI0BAHHEIY C MTOBEIITEHHEM
yporues Al [36]. AnoHckHMH HCCIENOBATENAME NIOKAZAH,
yro y nauueHToR ¢ AT, GmoaaliinHe poIcTBEHHHKH KOTOPEIX
MEPEHECTH OCTPOE HAPYIIEHHE MOITOBOT0 KPOBOOODAIIEHHA,
resoTHn DD resa ACE perpewancsa yanie, uem y Gomsaex Ges
OTAMOIIEHHOTO 0 HHCYIETY AHAMHESA M 300poBsn mH [37].
Hayuenume poms nomsopdmama 1D nasuoro rema npa AT
NPOBCAMIOCE B B KPYIHEX MO IHIHOHHEX HabmmomesHax.
MpAMHHTEMCKOE HCCTENOBAHME TNOKA3aN0, YTO TeHeTHYE-
crmil nonsopdimss reda ACE wmvan wa papuabensnocts AJL
v syoiae [ 38]. Onnako p nHTepaTY e HMEIOTCH W IPYTHE D3H-
HEE, OTPHIANINHE ACCOUMALHD MOTHMOPPHOIO Mapkepa
mana I/D ¢ Al g pa3sAHUHERN STHHYECKHX momynammax [39—
43).

MMeperiit 13 HIYYEHHRY HAMH MOUTHMOPpHIMOE reHOE,
KTIOUEBEIX CHMITATHUECKMX PELENTOPOR XAPAKTEPHIVETCH 33—
smeHol cepuma (aent A) Ha rmuH (ammens G) 8 49-m no-
noenuH (Serd0Gly). Yacroma annens G rewa ADRE T coctan-
naer 14% p esponefickoit momynsmms [44]. Mer momyusom
CXOIHYI) PACITPOCTPAHEHHOCTE JAHHOTD AIUIEAS B TPYIINS He-
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kopeHHEX npencrapprenel (13,05%) ¥ sHauMTENREHO GO
IIYED YacToTy B rpymme mopues (28,75%). Mecneporanns in
wvifro MIOKAZANTH, YT0 MOMOIHIOTH Mo Ser (renorin AA) HMeoT
GO HMIEYID QyHKITHOHATEHYID AKTHEHOCTE ANEHHNATITH-
KJIA3K 110 CPaBHEHHI0 © HoCcHTEnAMH redoTina GG, no Gonee
UYBCTEMTENBHEl K CTHMYTAIINH anpesamuios [45], nosTonmy
awent G onpenensH Kak KapiuonporekTHEHEn [46]. B -
HHYECKHX HCCIEIDBAHMAX HOCHTENH MUAMOSHIOTHOND TEHOTH-
ma GG mvenT Gonee prakyio YOC B noxoe B pasnMuHeX no-
myspax [47]. Tlpu nposeneHHM 3MMIe MEOIOrHYECKOTD MC-
crnenopanna cpen Hacenewua lopuoit Mopuw prmmnena
BIAMMOCEASE Anend A rena ADRET w Al B xoropre mwopuen.
CxooHBE pe3yneTaTH  NPOAEMOHCTPHPOBAHEL B padore
T. Nieminen u coaer. [48] npu obcneaosanmy KOpeHHOTO Ha-
ceneHHA MEHARHIHA NOTHMOPOHE MapKep JTAHHOTO TeHa
oKazanca accourHposan c AJl

AxTnBaums a,B-anpeHepryNeckiX PELENTOPOR, TOKATH-
IOBAHHELX B ITATKHE MEIIETHEX KIETKAX COCYIOR, IIPHBOIAT
¥ pasokoHcTpHEmHM. Hecnenopanme 380 anoposkix anoHmen
nokazano, yro nomaMopdmaM [/D rena ADRA2E aanaeTcA
AOCTATOUHO PACTPOCTPAHEHHEM B IaHHOH ITHHUGeCcKO#H rpyn-
Ne, YACTOTA PEIKOrD amnend cocrarnget 35% [49]. Pacnpo-
CTPAHEHHOCTE TEHOTHIIOE B KOPeHHOW aTHHYecKod rpynmne
lNopuoit [Mopss NpaxTHYECKH COBMATANA © TAHHEIMH, [0y
yeHHEIMH Y titrckoi nomynams — 28, 51 1 21% [50]. Cpean
NMpeacTaBHTENEl HEKOPEHHOH HAMOHATEHOCTH HaWbonee
yacTo serpeuanca resotan 11 (46,3%), resorin DD pasnnen
moneko ¥ 15,4%. AL Snapir w coaer. [50] u R. Vasudevan nco-
ant. [51] onpenenwiy, Um0 HOCHTENRCTBEO amnend [ nanHoro
MeHA MOKET ORTE BEOKHEM TEHETHYECKHM MAPKEPOM PEsBH-
mHR Al H. Zhang w coaer. [52] noxazany CEASL TAHHOTD Te-
HOTHITA € CEPIEYHO-COCYIHCTEIMH OCAOXKHEHHAMM B KHTAH-
ckofl nomysmrH. B names HeCnenoBaHHH BIAHMOCEASH [e-
HoTHNOR B annened nomumopdama I/ D rena ADRAZE c AT
He BRIARTEHD. OTCYTCTEHE SCCOLMALIHH MEXTY JaHHEM 10—
mHsMopdHIvMoM M noBsIIEHHEM yposseM AJ] nonueno U B
apyrHx paborax [53, 5]

B narorenese Al panyio ponk HrpanoT OHOXHMHUECKHE
NPOLECCH], KOTOPHE IPEACTARTEHE TPEMA OCHOBHEIMH METa-
GOIHYECKHMH IYTAMH: OENKOBEIM, YIIEBOOHEM H JIMITHI-
kM. [Tpu paccmorpensm Genxoporo obmena obpamaeT nHH-
MAHHA NomHMophiEM resa epmenTa 5, 1 (-MeTHAEHTETDATH-
apothonarpenyiTais (MTHFR), uvenmmii Gonkinoe 3Hade-
HHE B obmene roMouHcTerHa. H3pecTHR HecKONBKO myTed
VUACTHA TOMOUMCTEMHA B IOBPEXIEHHH IHIDTENHA COCYI0H:
YCHITHESETCH NponAbepanss rIankux MEIIEYHEIX KNeTOK, B
MEMOPAHAX KIETOK HAKAIUTHEIWTCH THIKMIPOTEHHE! HHSKOH
M OUEHE HM3KO# II0THOCTH, CHMIKAETCH 30aCTHYHOCTE CTEH-
ko cocymor. Muccenc-myrauma Ca77T, caazanuan © same-
IEHHEM [HTOGHHA HA THMHH B NOACKEHHH 677, BREELEIET
FAMENY AMTANHHA HA BATHH B KATATHTHYECKOM ToMEHe Genka-
thepMEHTA. Y TOMOSHIOT MO MOTHMOPGHOMY AUIEND SKTHE-
HOCTL depMeHTa {6 Wire cHIoEEHa Ha T0%, ¥ TeTepoIMIoT —
ua 35% [55]. MyTaumuedi annens T pacnipenenes B nomyna-
IHAX ¢ BHCOK0H reTeporedHocTED. Ero wactora y esponeii-
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3akaueHme

[MporwocTiueckn nednaronpuaTaiEe reporHns DD rena
ACE, AA rena ADRET, TT rena MTHFR u 4a/4a rena eNOS
qane BCTPEYATMCE CPENM NpeicTaBMTeneH HeKopeHHOH 2T-
HHueckoi rpynmel, reworin DD rena ADRAZE — B nomyns-
UHH KOpeHHEIX xuTened. B xopenuo# sTHHUeCKO# rpynne
AT accoummporanace ¢ redoranasu DD rewa ACE, CT rena
MTHFR w AA rena ADRE], B HEKOPEHHOM MOMYIALIMH — re-
uoramos 1D rewa ACE.
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