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OB30P 3APYBEXHbIX HOBOCTEN KJIMHUYECKOW MEOULIUHbI

Ipyrnmna aBropoB u3 llIBeninu o6paTuiack K mpoodaeme
BHEOOJIbHUYHOW OCTAaHOBKM CEpALA U CBS3U €€ MCXONOB
C COIIMAIbHO-3KOHOMIWIECKIMU ITOKA3aTeIISIMIA HACEIEH-
HOTO MyHKTa WIN Tepputopun. Jonsson, et al. (2018) aHa-
JIM3UPOBAII PETPOCIIEKTUBHO CIyJ4al OCTAHOBKU Cepira
M0 MEIUIIMHCKNAM 3armcaMm B mepuon ¢ 2006 mo 2015rr
Ha TeppuTopur CTOKTOIBMA M OKPECTHOCTEM. Apec Kaxk-
JTOTO TTAlIeHTa OBIT COTIOCTABIICH C KapTOil ypOBHS J0X0Ha
U ypOBHSI 00pa30BaHUs IO HACEJIEHHBIM ITyHKTaM. B MHO-
rohaKTOPHBIN aHAIN3 BKIIOYMIM II0JI, BO3PACT, BPEeMsI
0 TIpue3da CKOPOil IMOMOINM, ITOKa3aHWs CBUACTENCH,
WCXOAHBIN PUTM CepaLla, 3TUOJIOTHIO, a TAKXKE CAMO MECTO
cobpITis 1 gaty. [IpoaHanm3upoBaHo 7,4 TbIC. CITydaeB.
Iloka3zaHo, 4TO mOCTOBEpHO BHIINIE ObLTa 30-mHEBHAS
BBDKMBAECMOCTb Ha TEPPUTOPUSIX, THE XWBET OOJIBIIE
Jofeil ¢ YHUBEPCUTETCKUM 0Opa3zoBaHreM. OTHOIIEHME
IIaHCOB BBDKUTH Yy TALIMEHTOB B BEpPXHEM KBWHTHIIC
110 00pa30BaHUIO B CpaBHEHUM ¢ HYDKHUM ObLTO 1,7. CBSI31

CO CpE€OAHMM J0OXOO0M HE OBLIO.
(Mo maHHbIM: Heart BMJ, 2018)

Astopwr 3 Mzpams, Glikson, et al. (2018), paccmor-
ey Tepalliio aHTUKOATYJITHTAMY C TOYKH 3pEHHSI OTOPH-
HOJIApUHTOJIOTOB, 2 IMEHHO, TIPO0JIeMBbI HOCOBOTO KPOBO-
teyenust. B rriepuon ¢ 2011 o 2017rr. Onu Bromounan 109
MMALIMEHTOB, TTOCTYIMBIINX B CBSI3U C TSDKEIBIM SITMCTAKCH -
coM Ha (DoHe MpHUEMA alleTIIICATNIIIIOBOIT KICIIOTHI, Bap-
dapurHa, Kjonuaorpesa, 6J10KatopoB Xa (MOoCcaeTHUX ObLIO
35 4JemoBeK). AHTUTPOMOOIIUTApHAST TepaITHsl XapaKTepH-
30BaJIach 00JIce BHICOKOI YaCTOTOM KPOBOTEUCHUIA 1 HEOO-
XOIMMOCTH XUPYPTHUUECKOI 0cTaHOBKH. Cpely aHTHKOAary-
JITHTOB 00JIee CJIOKHBIMMY TSI OCTAHOBKY OBUIH KPOBOTEYC-
HUS B TPYIIIC altKcabaHa B CpaBHEHNH ¢ pUBApOKCA0aHOM
n BapdapmHoM. YacToTa MOBTOPHBIX TOCIUTAIM3ALMNIA
BBUIY KPOBOTEUCHUI ObUIa HIKE B TPYIIIe Xa-MHTMOUTO-
POB B CpaBHEHUU C aHTUTPOMOOIIUTAPHBIMU CPEICTBAMU
u BapdapuHoM. [lpekpaiienne mpuéma THrMOUTOPOB Xa-
dakTopa ObUIO0 3(PHEKTUBHO B TMPEIOTBPAIIEHUN HOBBIX

OII1U3000B JIT1UCTaKCHUCa.
(Mo paHHbIM: Laryngoscope, 2018)

Astopsl n3 Amorun, Okamoto, et al. (2018) muzyuanu
TaHHBIC BXoKapauorpadum TIpW IeTeHepaTHBHOM
MUTpPAIBHON peryprutanvuyu. BompocoM HcClIemOBaHMS
ObUTa HEOOXOOMMOCTh XMPYPTHMYECKOTO JICUYCHUS TIpHU
OECCMMIITOMHOM ITOpoKe. BkimoueHOo 529 mammeHTOB
C YMEPEHHOM M TSKENON perypruramueii (3-4 creneHn),
13 KOTOPBIX 188 He MMeT CUMITTOMOB, COXPaHSUIN CUHY-
COBBII PUTM W HE MMEIH JETOYHOM rumepteH3nu. [1pu
3TOM, (paKiys BEIOpOCca JIEBOTo Xenynouka obuta <60%,
a KOHEYHO-IUACTOIMIeCKuil pasmep >40 mMm. CKOpoCTh
mvka E npu crenenu 4+ okasajach 3HaYMMO BbILIE, YEM
mnpu cremneHyu 3+, ObLIa acCOLIMMPOBAHA C TSDKECThIO
peryprutammy, a TakkKe KIMHUYCCKUMU IIpU3HAKaMU

JAJIEKO 3allleflIero nopoka. Y 35% naluueHToB B TeUeHUE
4,3 neT HAOMIONEHUS Pa3BWINCH CEPOCIYHO-COCYIVNCTHIC
coObITHSI. MHOTO(MAKTOPHBIM aHAIM3 ITOKA3aJI, UYTO CKO-

POCTb ITMKa E aBngercsa nx He3aBUCUMBIM IIPpEOANKTOPOM.
(Mo naHHbIM: Heart BMJ, 2018)

B3anmMocCBsI3p KHMIIIEYHON MHUKPOMIOPH Y BOCCTAHOB-
JIeHus1 Tocyie MHGapkTa MUokapaa usydanu Tang, et al.
(2018) B akcieprMeHTe. Y MBIIIIEHA, 3a 7 THEH 10 MHIYKIINMHI
nHOapKTa MIOKapaa, OHN YHIYTOXAIN MUKPODIIOpy IIpr
TIOMOIIIM aHTHOMOTHKOB. Jlajee OICHUBAJIOCH COCTOSTHHE
VMMYHHOI cCTeMBI. TakKe IpHUMEHSTCH METOIBI TPaHC-
TUTAHTAII MOHOITUTOB, (heKaTbHOI PEKOHCTUTYLIVH, TIPH -
MEHSUTHCH TIpernaparsl JJakTooarut. [1oka3aHo, 9To mocie
TIpUMEHEHNST aHTUOMOTUKOB Y MEBIIICH 3HAUUTEIIEHO XyKe
TPOTEKACT BOCCTAHOBJICHUE ITOCIC MH(pApPKTa MHUOKApIa,
3TOMY COITYTCTBOBAJI M3MEHEHMS B COCTABE MUCTIOMIHBIX
KJIETOK, ObLIa CHIDKeHA MH(WIBTPAINS TIepUUH(bAPKTHOM
30HBI MOHOIIMTaMH. [locie TpaHCIUIAHTAIM MOHOIIUTOB,
(bekabHOM PEKOHCTUTYLIMM 1 TIPUMEHEHMSI TIPOOMOTHKOB
(bM3MONTOTMYECKIIA CTAaTyC ¥ BEDKMBACMOCTD MBIIICHH CyIIie-

CTBECHHO YJIy4YIININCD.
(Mo naHHbIM: Circulation, 2018)

IIBenckme aBTOpHI, Johansson, et al. (2018) obpaTu-
JINCh K TTOHATHIO HEMPOSHIOKPUHHON aKTUBAILIMHU U IVIC-
(byHKILIMM HIOTEINS KaK (haKTOpaM ITPOTHO3a TTEPEIIOMOB
y cTapMKoB. BximoyeHa Koroprta 5,4 4eJIOBeK B TOpoime
ManbMé€, cpeaHuii Bo3pacT 69 JieT, mepuon HaGmoneHUs
8,1 met. OueHmBanach cBsI3b ypoBHeil CT-proAVP, CT-
proET-1, MR-proADM, MR-proANP c¢ neperomamu
TI03BOHKOB, KOCTel Ta3a 1 KoHeuHOCTel. [lepetomsr ciy-
yunch y 1 ThIC. yenoBeK (19%), 1maHc ObLT BhIIIE Y KEeH-
IIMH ¥ ¢ TTOBEIIIICHUEM BO3pPacTa, a TAKKe HIM3KOM Maccoit
Tena, 0oj1ee HU3KUM TUACTOIMICCKIM JaBICHUEM, TIPUE-
MOM THITOTCH3UBHOI Tepallnu, a TakKe aHAMHE30M TTepe-
smomMoB. Cpenrt MapKepoB HE3aBUCHMO ITPOTHO3MPOBAIIA

nepenoMbl MR-proADM, MR-proANP.
(Mo naHHbIM: Heart BMJ, 2018)

[Monbckue nccnenoBaTenu, Martynowicz, et al. (2018),
W3yJaau CBsA3b OpyKcu3Ma (COKpAIeHWi XeBaTeTbHbIX
MBIIIIL TI0 BpeMsI CHa) W apTepuabHON TUTIEPTEH3WMU.
brimo BrimoueHo 70 4YenoBeK, MOJOBMHA — TUIIEPTO-
HUWKWU, TIOJIOBUHA — C HOPMAJIBbHBIM apTePUATbHBIM JIaB-
nenuieMm. [IpoBommiachk 3anmuch psia mokasaTeneit — Kkap-
auopectimpaTopHasi onurpacdwusi. B rpynme uccienosa-
HUS (TUNEpPTEeH3USI) WHOEKC OpyKcm3ma (JacTora
9MU30M0B) OBLT CYIIECTBEHHO M JOCTOBEPHO BHIIIIE.
JOTIOTHUTETHbHBIMI HE3aBUCUMBIMU (haKTOpaMU TTOBBI-
IIEHNST MHAEKCA OpyKcr3Ma ObUTH TIOBBIIIIEHHBIN WHAEKC
Macchl Tela, HU3Kas caTypaius KPOBU KHCIIOPOIOM,

0c0o0eHHO, B ciyyae Sa0, <90%.
(Mo paHHbIM: J Clin Med, 2018)




OBPALLEHVE K YNTATENAM

YBaxaemblie konneru!

B sTOoM HOMepe XXypHaja BallleMy BHUMAaHUIO IIPEI-
CTaBJIEHBI CTaTbM, OCBEIIAloNmIMe MNPOOJIeMbl TeHETUKU
CepICYHO-COCYINCThIX 3abojieBaHuii. CaMmble YacThbIe
W3 HUX OTHOCSITCSI K KATeTOPHHU MYJIBTU(PAKTOPUATBHBIX.
B cTaThsIX M3MararoTCs pe3yiIbTaThl MCCICIOBAHUMA TeHe-
TUYECKUX MapKEPOB apTepUAIbHOM TUTIEPTEH3UM, TIPO-
THO3a OCTPOr0 KOPOHAPHOTO CUHIPOMA, BHE3AITHOM cep-
meuHoi cMeptu. Kazamock OBI, ye peaJnm30BaHO MHO-
XKECTBO IIPOCKTOB II0 H3YUYCHHIO OTHX BOIPOCOB.
Ho mpob6iema MymsTu(dakTOpHaIbHBIX 3a00JIeBaHUI
HACTOJIBKO CJIOKHA, YTO MBI TTOKa MaJIo TPUOIU3UIINACH
K €€ pemieHno. MBI 00 CHUX ITOp HaxomMMCS Ha dTare
HAKOIUIEHUs 3HaHWI ¢ HaaeXmoil, 4To HemajieKo TO
BpeMs, KOTlIa KOJIMYECTBO IepeiiAéT B KayecTBO. A g
TaKOTO TIepexoaa BaKHBI HE TOJIBKO TIO0ATbHBIC MEXKIY-
HapOOHBIC IIPOCKTHI C COTHSIMM TBHICSTY yYaCTHHUKOB,
HO W HeOOJIBIINE KAaYeCTBCHHO BBHIITOJTHEHHEBIC HAyYHBIC
HUCCICIOBAaHUS Ha OTOCIbHBIX 3THUYCCKMX TPYIIIAX,
OTIMYAIONINXCS OJIOKAMU CLETIJIEHUS, 9acTOTaMU Te€HO-
THUIIOB ¥ aJUlejici M3ydaeMbIX MapKEPOB, TIPOXKUBAIOIINIX
B CITeI(pUICCKNX YCIIOBUSIX CPEIbl, MMEIOIINX OCOOCH-
HOCTU nuTaHus. B ciaydae MynsTrudakTopraibHbIX 3200~
JIeBaHUIT 0€30TOBOPOYHO ITIEPEHOCHUTH PE3YIBTATHI HCCIIe-
MOBAHWIT C OMHUX MOMYJISIIINIA Ha IpyTue 0e3 IMpOBeIcHUS
COOCTBEHHBIX PEIUIMKATUBHBIX MCCIENOBAHUI OBIIIO OBI
HE COBCEM IIPaBMJIBHO, ITOCKOJIBKY HE ITOJy4aeTcs
C IOCTaTOYHOI TOUHOCTBIO MpeACcKa3aTh MO KaKUM IeHe-
THYCCKAM MapKEépaM TOIYJISIUK OyIyT COBIAmaTh,
a 10 KaKUM — OTIMYaThed. Bombloit maTepec mpeacraB-
JITIOT TIPOCTIEKTUBHBIE MCCIeNOBaHUs, TaKWe Kak

BoeBoma Muxaun MUBanosuy
I.M.H., akanemuk PAH

B CTaThe, OINMMCHIBAOIICH BIMSHIE PAa3IMIHBIX (haKTOPOB
Ha TIITUJICTHUE MCXOMBI TIOCTe TIepeHEeCEHHOIO OCTPOTO
KOPOHApHOTO CHHApOMa. BDTO OYCHBb TPYHOEMKUE
¥ BpeMsI 3aTpaTHBIC IIPOEKTHI, HO OHM JAIOT KpaiftHe IIeH-
HyI0 MHOOpMAIINIO, B IIPSIMOM CMBICJIE IIPOBEPECHHYIO
BpeMeHeM. B o0030pe yaeneHO BHMMaHUE TaKoi emne
MaJIo N3y4eHHOM ITpoobIeMe, KaK BapHalliy YK CJIa KO
JHK B »THonOorMu BpPOXKIEHHBLIX ITIOPOKOB Cepila.
B coBOKyITHOCTHY cTaThMI HOMEpa XKypHaJjia XOPOIIIO OTpa-
JKaOT TEKyIlee COCTOSHHME WCCICOOBaHWIT B 00JacTh
TEHETUKN MYJIBTU(PAKTOPUAIBHEIX CEPOEIYHO-COCYINC-
ThIX 3a00JieBaHuil B Poccun.
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Accouunauum apTepuanbHOro gaBJiIeHUa n apTepMaanoﬁ r’mnepTeH3nm C reHetTu4ieCKumMun Mmapkepamm,
0T06paHHbIMVI Nno AaHHbIM NOJIHOr€HOMHbIX UCCIe[0BaHNi

MantotuHa C.K., Makcumos B. H., Opnos . C., Masnoposa E. B., Psa6ukoB A. H., HukutuH 10. 1., Boesoga M. U.

leHeTuyeckn AeTePMUHMPOBAHHAs MNPEAPACONOXEHHOCTb K apTepuanbHou
runepTeHsun (Al) n perynsumm aptepuanbHoro AasneHus (AL) MHTEHCUBHO n3yya-
€TCa B MOJHOrEHOMHbIX acCcoLMaTvBHbIX uccneposanusx (GWAS). Pesynbtarthl
GWAS TpebyloT pennmkaumum Ha He3aBMCHMBbIX BbIGOPKaXx.

Llenb. /3y4eHne B poccuitckold NonynsiLMoHHON Bbibopke accounaunii AL n Al
€ NONMMOPHU3MOM FEHETUHECKINX MAaPKEPOB, NAEHTUOULMPOBaHHbIX B GWAS.
Martepuan n metopbl. B au3aiite “cnyy4an-KOHTPOL" Mbl PEKPYTUPOBAIN AINLL
¢ AT, yctaHoBneHHow o 50 net no kputepusm AL, >140/90 MM pT.CT. M/Unmn NpUHK-
MaloLLMX MMNOTEH3MBHYIO Tepanuio, U L, ¢ “HopManbHeiM™ ALl MO AaHHBIM ABYX
o6cnefoBaHnii U3 NonynsLyOHHO BbiGopkmn, HoBocubupck. Beero BkntoveHo 514
MYXUMH/XeHWMH, 45-69 neT. Mo matepuanam GWAS 6binmn otobpaHbl 24 Mapkepa
rMNepTeH3nn, HacToAWMiA aHanu3 BbinonHeH no 8 mapkepam (rs13082711,
rs1173771, rs13107325, rs3918226, rs1799945, rs805303, rs1458038, rs932764).
Mcnonb3oBany CTaHAAPTU30BAHHbIE ANUAEMUONOrMYECKME METOAbI UCCNenoBa-
HUs (n3mepenne Afl, aHTponomeTpus, MeguumHekas nctopus Al v nevenus, dak-
Topbl pucka Al, coumanbHo-aeMorpaduyeckune napameTpebl). OfHOHYKNEOTUAHbIE
nonumopduamsl (OHM) TecTuposanu ¢ nomoubio MLP B peansHOM BpemeHu.
PesynbTatbl. B nccnefoBaHHol BbIGOPKE pennmuypoBaHa accoLmaLms nonmmop-
duama rs3918226 npomoTopa reHa anpoTenuansHoi NO-cuHTassl (eNOS) ¢ ypos-
HeM cuctonmyeckoro ALl (MyxuuHbl, HocuTenu T-annens, UMenn CUCTONNYECKOoe
Al Ha 9 MM pT.CT. Bbiwe NpoTus reHotvna CC, p=0,049 He3aBrCMMO OT BO3pacTa).
BhisiBneHa HoBasi accoumauus nonumopduama rs932764 rena docdonunasbl
C-ancunoH nzodpopmbl (PLCET) ¢ Al (NpoTeKTMBHbI XapakTep reHoTuna AG y Myx-
unH, p=0,017 He3aBmcMMO OT BO3pacTa u mMacchl Tena). MoaTeepxaeHa accouma-
ums nonumopduama rs13107325 reHa pactopumoro Hocutens cemerictea 39/
TpaHnopTepa Zn/4neH 8 (SLC39A8) ¢ cuctonuyeckum AJL (y MyX4uH, HocuTenei
C-annens, nokasatenu cuctonmyeckoro AJl Gbiin Bbile MPOTVB reHotuna TT,
p=0,044 B MynbTUBapPUAHTHOM aHaNN3e).

3aknioyeHue. B aHannze csan deHoTunos AL v Al ¢ 8 reHeTUYeCKMIM Mapke-
pamu B POCCUIACKOVW MONyASLMOHHON BbIGOPKE PEMINLMPOBAHbI ABE N3BECTHbIE
accoumauymm, BoiSiBNIEHa HOBas accoLMaLms v NoayYeHbl JaHHbIE MO MOLYANPYIO-
wemy addekTy nona u macchl Tena. ATu CBA3N B CMOMPCKON NONYASALUM, OTANY-
HOW OT paHee MCCNefOBaHHbIX MONyNsAUMiA No NPodumo GakTopoB pucka, Kiu-
Mato-reorpaduyeckum 1 Apyrum napaMmeTpam, npennonaralT BOBIEYEHHOCTb
NOEHTUDULMPOBAHHBIX UM GNN3KMX NIOKYCOB B MEXaHWU3Mbl NPEAPACTONOXKEH-
HOCTM K AT

Poccuiickuii kapauonoruyeckuii xypHan. 2018;23(10):8-13
http://dx.doi.org/10.15829/1560-4071-2018-10-8-13

KnioyeBble cnoBa: apTepuanbHoe [aBieHVe, 3CCEHLManbHas apTepuansHas
rUNEpTEeH3us, reHeTUYeckne Mapkepbl, OAHOHYKNEOTUAHbLIE MOAMMOPGU3MBI,
MONHO-reHOMHOE aCcCOLMATUBHOE UCCNeN0BaHNE, MOMyNaLyS.
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The association of blood pressure and hypertension with genetic markers identified in genome-wide

association studies

Malyutina S. K., Maksimov V.N., Orlov P.S., Mazdorova E. V., Ryabikov A. N., Nikitin Yu. P., Voevoda M. .

Genetic background of hypertension (AT) and blood pressure (BP) regulation is
extensively investigated in genome-wide association studies (GWAS). The findings
from recent GWAS require replication in independent samples.

Aim. To investigate the association between BP and AT in Russian population and
several single nucleotide polymorphisms identified in GWAS.

Material and methods. In the frame of “case-control” design we recruited subjects
with AT diagnosed at age below 50 according to the criteria of BP >140/90 mm Hg
and/or receiving antihypertensive therapy, and subjects with normotension
according to 2 examinations from population sampling, Novosibirsk, totally included
514, men/women aged 45-69 years). From published GWAS we selected 24 genetic

markers related to hypertension, 8 markers were included for present analysis
(rs13082711, rs1173771, rs13107325, rs3918226, rs1799945, rs805303,
rs1458038, rs932764). Standard epidemiological methods were used (BP
measurement, anthropometry, medical history of AT and treatment, risk factors of
AT, socio-demographic parameters). Single nucleotide polymorphisms (SNPs) were
tested using real time PCR.

Results. In studied sample we replicated the association between rs3918226
(promoter region of gene of endothelial NO synthase; eNOS) and systolic BP
(T-allele carriers had 9 mm Hg higher systolic BP than CC carriers in men, p=0,049
independent of age). New association was found between rs 932764 (gene of
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phospholipase-c-epsilon-1 isoform, PLCE1) and AT (heterozygotes genotype AG
was protective in men, p=0,017 independent of age and body mass). The association
between rs13107325 (gene of soluble carrier family 39/zinc transporter/member 8,
SLC39A8) and systolic BP was confirmed (in men, C-allele carriers had higher
systolic BP values then TT carriers, p=0,044, multivariable adjusted).

Conclusion. In analysis of relationship between phenotypes of BP and AT and 8
genetic markers of AT in Russian population sample we replicated two known
associations, revealed new association and identified new data on modulating effect
of sex and body mass. These replications in newly studied Siberian population,
different from early studied populations by risk factors profile, climate, geographic
and other parameters, support the involvement of identified or close loci in potential
mechanisms of AT susceptibility.

Russian Journal of Cardiology. 2018;23(10):8-13
http://dx.doi.org/10.15829/1560-4071-2018-10-8-13

Key words: blood pressure, essential hypertension, genetic markers, single
nucleotid polymorphisms, wide-genome association study, population.
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Bricokast pacripocTpaHEHHOCTD M CEphEe3HOE TIPOTHO-
CTUYECKOE 3HAYEHME OIPENENSIIOT DIOO0AIBHOCTh TPO-
omembl aptepuanbHoOil TumnepTeH3un (Al). [To maHHBIM
BcemmpHOIf opraHM3allMM 3ApaBOOXpPaHEHUS OKoJo 1
MJIpA JroAeil B Mupe ctpagaloT Al, 4TO MPUBOIUT €Xe-
TOIHO K 9,5 MJTH cMepTeit OT ee ocoXHEeHMI [1].

HoBblc manHBIC B OTHOIICHWHN TEHESTUICCKON IeTep-
MUHHpPOBAaHHOCTH Al mpemocTaBiseT MOJHOTEHOMHOE
cKaHMpoBaHUe. B HemaBHUX MOJTHOTEHOMHBIX MCCIIEN0-
BaHmsIx (GWAS) unenrndutimponano 6oiee 50 JTOKycoB,
3HAYMMO acCCOUMUPOBAHHBIX ¢ cucToiamdeckum (CAL),
W TUACTOJIMYECKUM apTepuaibHbIM naBieHueM (IAJL)
n AT [2-7]. B mtocnegnue 5 €T MOJTHOT€ HOMHBIMU TIPO-
eKTaMHM, BBIIMIOJJTHCHHBIMU B MYJIBTUCTaIUMHOM THU3aifHe
Ha BBIOOpKax mopsgaka 100-200 Teic. MHAWBUIYYMOB,
BBISBJIEHBI HOBBIE MapKephl Al [8, 9].

Lempio HacTosIeif pabOTH SBISETCS WU3yYeHUE
B POCCHUICKOM IIOIYJISILAOHHOM KOrOpTE€ aCcCOLALNA
aprepuaiabHoro gasieHus (Al) u AT’ ¢ mommMopduzMoM
psima TEHETMIECKNX MapKepoB, MICHTU(DUIIMPOBAHHBIX
mo maHHEIM GWAS.

Hacrosmast pabora sIBJsieTcsl BTOpOii 4acThio MyOJin-
KallMy pe3yJIBTaToB ucciaenoBanusd [10] 1 BKiIroyaeT aHa-
JIN3 10 8§ MapKepam.

Marepuan n metogbl

WUccnenoBanue mpoBOOWIOCH TI0 AM3aiiHy “ciydaii-
KoHTposb”. OOBeKT MccaenoBanus: 514 demoBek 45-69
JIET, OTOOpPaHHBIX U3 POCCUICKOI IIOIMYISLIUOHHOMN
KOTOpTHI JoarocpouyHoro HabmoneHus (HoBocubupck),
paHee BKJIIOUYEHHON B MEXIAYHAPONHBIA KOHCOPLUYM
HYPERGENES no mn3y4eHUI0 TeHETUYECKUX JeTepMU-
HaHT 3CCCHIINABHON TUTIEPTEH3NH C IIPUMEHEHUEM TeX-
Hosoruit GWAS [11, 12]. Beibop Bo3pacTHOTo quara3oHa
45-69 ner oOycioBiaeH (HOPMUPOBAHUEM OTYETIMBBIX
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KOJIMIEeCTBEHHBIX (YpoBeHBb AJl) M KaueCTBEHHBIX (HAJIM-
yne Al /HopMOTeH3MSI) (DEHOTHIIOB Y OOCIETyeMBIX
B 3TOM Bo3pacTe. [pyniisl BKIIIOYEHUSI: TpyTna “ciuydaii”
¥ TpyTma “KoHTpoib”. B rpymiy “ciydaii” BOIIITA MYyXK-
YWHBI W XEHITUHBI ¢ auarHo3oM Al, ycTaHOBIIEHHBIM
B Bo3pacte g0 50 jer mo xpurepusim AJl >140/90 mm
pt.cT. (ESH, 2003; PMOAI'/BHOK 2010) u/vnu mpuHuA-
Malolle TUIIOTEH3UBHYIO Tepanuio (n=346; 60% myx-
ynH). KoHTponbHas rpynma (1:2) BKIIOYaja IapHBIX
TI0 TIOJIY ¥ BO3PACTY JIMII ¢ “HOopMabHBIM” Al 10 TO ke
KJ1accu(UKAIIUN, IIOATBEPXKICHHBIM He MEHEe 9eM B IBYX
00CIenoBaHusIX, pa3iejeHHbIX UHTEpBAJOM He MeHee 6
Mec. (n=168). OGcienyeMast MOMYJISIMOHHAS BBHIOOPKA
SBIISIETCS eBpolleonmaHoi. McciaemoBanme omoOpeHO
Ornueckum Komuretom HUUTIIM. YuacTHUKY omImm-
cam THGOPMHUPOBAHHOE COTJIACHE.

Hcmonb30Banu cTaHIapTU30BaHHBIC ITMICMUOIOTH -
YeCcKHe METONBI McciienoBaHmusa (m3Mmepenne AJl, aHTpo-
MoMeTpHsI, MeouOUHCKass wuctopuss Al u JedeHUs,
oneHka (¢pakTopoB pucka Al, counanbHO-IemMorpaduue-
CcKue TmapameTpbl), u JlabopatopHble Metonabl (ITLIP
B peaJIbHOM BPEMEHU).

AJl y9acTHUKA U3MEPSIIN B 2-CECCHUSX, C TIPOMEXKYT-
koM B 1 Hen. [Tocne otabixa 5 MmuH, AJl n3Mepsuiv mocie-
IoBaTeIbHO 5 pa3. KcImonab3oBaayd aBTOMATUYCCKUMA
mudposoii ToHoMeTp Al (Omron M5-1). I[lepconan 6su1
CTAaHIAPTU30BaH 10 KOHTPOJIIO KauecTBa n3MepeHust Al
Ha OCHOBE peKoMeHmaumumii Bbpuranckoro ob6ImecTBa
rutiepreH3nu (BHS).

H3meperne Macchl Tejla TPOM3BOMWIN C TOYHOCTBIO
o 0,2 KT, m3MepeHne pocta — ¢ TOYHOCTBIO 110 0,5 cM,
n3MepeHne o0beMa TaIMU U Oemep — C TOYHOCTHIO
1o 0,5 cM. Micrionmb30Bay peIdaxkKHbIC MEIVUIIMHCKIE BECHI
¥ CTaHIApPTHEIN pocToMep. PacueT aHTpOITOMETpHIECKITX
WHIEKCOB MPOBOMIIIN TI0 CTAHAAPTHBEIM (pOopMyIaM.
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Ta6nuua 1
Yactotbl reHoTunoB OHI B rpynne ¢ Al u KOHTPONbHOIA
rpynne (My>X4uHbl U XeHLWmHbI, 45-69 net, HoBocuGupck)

OHN leHoTunbl  KoHTponbHas rpynna Al p
n % n %

My>X4uHbI
rs13082711 cC 8 6,8 7 4 0,389
SLC4A7 CcT 36 30,8 64 36,6

T 73 62,4 104 594
rs13107325 cc 94 797 147 84 0,271
SLC39A8 CT 16 13,6 23 13,1

T 8 6,8 5 29
rs1173771 AA 22 19 37 211 0,324
NPR3-C50rf23  AG 54 46,6 92 52,6

GG 40 34,5 46 26,3
rs1799945 GG 3 25 2 1,2 0,503
HFE CG 35 297 45 26

cc 80 678 126 728
rs805303 AA 17 14,5 18 10,2 0,297
BAT2-BAT5 AG 43 36,8 79 449

GG 57 48,7 79 449
rs932764 AA 31 27 51 304 0235
PLCE1 AG 62 53,9 74 44

GG 22 91 43 25,6
rs 1458038 cC 61 51,7 78 448 0,492
FGF5 CT 48 40,7 79 454

T 9 76 17 98
rs3918226 cC 103 90,4 147 850 0,047
eNOS cT 9 79 26 150

T 2 18 0 0
JKeHLpyHbl
rs13082711 cc 2 54 8 6,7 0,943
SLC4A7 CT 12 32,4 40 336

T 23 62,2 ! 59,7
rs13107325 cc 27 75 76 63,9 0,317
SLC39A8 CT 3 8,3 22 18,5

T 6 16,7 21 176
rs1173771 AA 10 27 22 18,5 0,069
NPR3-C50rf23  AG 22 59,5 58 487

GG 5 13,5 39 32,8
rs1799945 GG 0 0 7 6 0,237
HFE CG 11 30,6 41 353

cC 25 69,4 68 58,6
rs805303 AA 4 11,1 16 13,8 0170
BAT2-BAT5 AG 20 55,6 44 379

GG 12 33,3 56 48,3
rs932764 AA 6 20 37 36,3 0,042
PLCE1 AG 20 66,7 41 40,6

GG 4 13,3 23 228
rs 1458038 cC 15 40,5 51 429 0,968
FGF5 CcT 18 48,6 56 471

T 4 10,8 12 10,1
rs3918226 cC 29 85,3 98 86,7 0,661
eNOS CcT 5 14,7 13 11,5

T 0 0 2 18

M3 06pasiLoB KIeTOK KPOBU BBIITOJTHEHA KCTPAKLIMS
JHK u renorunupoBanue 1o 24 mapkepam (rs11646213,
rs17367504, rs11191548, 1s12946454, rs16998073,
rs1530440, rs653178, rs1378942, rs1004467, rs381815,
rs2681492, rs2681472, rs3184504, rs2384550, rs6495122,

1s6773957, rs13082711, rs1173771, rs13107325, rs3918226,
rs1799945, rs805303, rs1458038, rs932764). B Hacrosi-
IVt aHAIM3 BKITIOYCHEI 8 TIOCIICTHUX U3 TIePEUYNCICHHBIX
JiokycoB. JIHK Bbiaensiin MeTonoM (peHOJI-XJ10podhOopM-
Hoi1 sKcTpakun. OTHOHYKJICOTHIHBIC TTOJIUMOP(GU3MBI
(OHII) rectmposanu ¢ momomisio ITLIP B peassHOM Bpe-
MeHu. B cinyuaitnoii moasbi6opke (10%) ucmnonab3oBaniu
NIOTIOJIHUTESIbHbIE METOIUKU, B YACTHOCTU, BHICOKOUYYB-
CTBUTENbHBIN aHanu3 IwiaBieHus (HRM-anamus). Boc-
MPOU3BOIUMOCTD PE3YJIETATOB cocTaBuia 95-96%.

JJI cTaTUCTUYECKOTO aHajn3a MCIToib3oBaau SPSS
(v.13.0) u SAS (v.9.1). ns pacnpenenenuss OHIT tectu-
poBaJin OTKJIOHEHUE OT paBHOBecusi Xapau-BaitnGepra
B KOHTPOJIBHOM Tpymmie (0 KpUTepuio XW-KBaapar).
[Ipn HOpMaTBbHOM paclipeae/iecHU JOCTOBEPHOCTh pa3-
JIMYWI CPETHMX IIPOBEPSUIH C TIOMOIIBIO t-TeCTa IS IBYX
HE3aBUCUMEBIX BEIOOPOK. I1p1 OTKIIOHEHNH OT HOPMAaJhb-
HOTO pacIpeneIcHNsI, CpaBHEHUE IIPOBOOUIIOCH C IIO-
mombio Tecta Kpyckana-Yoimica, TOCTOBEpHOCTb pas-
JIMYWI TOTOTHUTEIBHO TIPOBEPSIM C TIOMOIIBIO TecTa
ManHa-YuTHM 1 IBYX HEe3aBUCUMBIX BRIOOpOK. Ompe-
IeJSITA 9acTOTHI TeHoTuItoB 1 aymieneit OHIT B rpymire
AT n xonTpone. Accoumanusg OHII ¢ daxTopHBIMU
MoKa3aTelsIMA TpPOBEepsUIach C IIOMOIIBIO TaOJIMII
comnpsckéHHOCTH (Xm-KBanpat IlupcoHa). OTHOCUTENIB-
HBIII pHUCK 3a00JieBaHWSI BBIYMCISUIM KaK OTHOIICHUE
madcoB (Odds ratio, OR). Accoumannm ¢ TMXOTOMU3H-
POBaHHBIMM TEHOTHIIAMM OILICHWBAJIM B OTHOBAapHaHT-
HOIT 1 MHOTOBapMaHTHOM JIOTUCTUYECKON perpecCHOH-
HO#1 perpeccuu. Pasmmumst paccMaTpuBalIm KaK CTaTH-
cTrdecky 3HaumMble Tipu p<0,05.

Pesynbrathbl

B mmpoekTe B 11e710M, McCaemoBan 24 IepCIIeKTUBHBIX
mapkepa Al, oroO6paHHbIX 110 TaHHEIM GWAS. B HacTos1-
IOV aHaaW3 BKIIOYEHBI 8 TEHETHMYECKHUX MapKepa.
ITo pesyabraTaM TEeHOTHMITMPOBAHUSI, M3 HCCIICTYEMBIX
OHII, oTtkioHeHMe OT paBHOBecus Xapau-BaitHOepra
B KOHTPOJIBHOM rpyrme BoisiBiieHo st OHIT rs932764
reHa ¢ochoaunasel C-smncunon usodopMmel (p<0,05).
DTO CBSI3aHO C TeM, YTO KOHTPOJIbHAS TPYIIIIa HE I0J-
HOCTBIO COOTBETCTBYET KPUTCPHUSM TPYIII, TAE TOJLKHO
cobiogaThCcsi paBHOBecue Xapau-BaitnGepra. Bwimon-
HEH aHaJIM3 aCCOLMAIINi KOJIMIeCTBeHHOTO (ypoBHH AJl)
U KayecTBeHHOro ¢geHotunoB (AI) ¢ reHeTHUYeCKUMU
Mapkepamu. B rmepByio ouepenb, IIpoBeaecHa CPABHUTETb-
Hasl olleHKa 4acToT reHoTumoB mid 24 OHII, nabmonae-
MBbIX B IOJIHOM BbIOOpKE, B rpyniax ¢ Al (ciyyaii) u Hop-
MOTEH3Mel (KOHTPOJb). YacTOTHI TEHOTHUIIOB MCCIICIO-
BaHHBIX OHII B KOoHTpONBHOI Tpymie u rpymnme ¢ Al
npeacTaBieHbl B Tabauie 1. JanbHeine oueHKY ObUIN
clejlaHbl B OTHOIICHWN CpeOHMX YpoBHelt AJl misa pas-
JmuHBIX TeHoTnIioB OHII — B o01ieit BEIOOpKE W TIpu
pacIpeneieHUH 1o 1oty (Taoi. 2).

Has nmonumopdusma rs3918226 mpomoTopa reHa
sHporeamaabHoi NO cuHTassl (eNOS) B HecTaHOAPTH-
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Tabnuua 2
Yposuu CAQ, v JA[ B 3aBucuMOCTH OT reHoTunoB OHIM (MyX4uHbI, XeHwwuHbl 45-69 net, HoBocnMoupck)
OHN [eHoTUMbI n Al cucTonuyeckoe o] Al anactonmyeckoe o]
M (SD) M (SD)

My>X4nHbI
rs13082711 cc 15 141,62 (26,96) 0,999 88,61 (17,2) 0,997
SLC4A7 CT 100 141,9 (24,1) 88,69 (12,08)

T 177 141,38 (24,76) 88,57 (12,04)
rs13107325 cC 241 142,86 (25,47) 0,033 88,96 (12,56) 0,099
SLC39A8 CT 39 140,35 (20,1) 88,58 (11,52)

T 13 124,8 (10,35) 81,42 (7,35)
rs1173771 AA 59 139,27 (19,97) 0,273 88,01 (11,35) 0,523
NPR3-C50rf23 AG 146 144,12 (26,53) 89,47 (12,66)

GG 86 139,6 (24,12) 87,71 (12,54)
rs1799945 GG 5 138,57 (18,24) 0,837 90,77 (15,84) 0,497
HFE CG 80 140,46 (24,36) 87,26 (11,98)

cc 206 142,17 (24,76) 89,08 (12,45)
rs805303 AA 35 144,93 (26,23) 0,142 88,3 (12,98) 0,068
BAT2-BAT5 AG 122 144,29 (26,05) 90,57 (12,75)

GG 136 138,75 (22,54) 87,01 (11,64)
rs932764 AA 82 142,48 (25,91) 0,573 88,7 (12,49) 0,597
PLCET1 AG 136 139,9 (24,03) 8775 (12,08)

GG 65 143,45 (24,01) 89,61 (12,97)
rs 1458038 CcC 139 140,76 (24,55) 0,606 88,08 (12,38) 0,544
FGF5 CT 127 143,05 (24,66) 89,43 (12,6)

TT 26 138,58 (22,91) 87,09 (10,15)
rs3918226 CcC 250 140,97 (24,54) 0,033 88,72 (12,59) 0,319
eNOoS CT 35 151,32 (22,44) 89,78 (9,78)

T 2 122,5 (4,95) 76,33 (2,36)
KeHLWmHBbI
rs13082711 CcC 10 151,02 (33,83) 0,827 93,59 (22,49) 0,639
SLC4A7 CT 52 148,52 (23,24) 89,26 (10,69)

TT 93 146,76 (23,98) 89,92 (13,26)
rs13107325 cc 102 147,27 (25,22) 0,771 89,02 (13,08) 0,344
SLC39A8 CT 25 151,05 (22,21) 91,38 (10,39)

T 27 147,02 (22,78) 92,87 (15,17)
rs1173771 AA 32 147,68 (22,6) 0,908 89,75 (11,38) 0,596
NPR3-C50rf23 AG 80 146,9 (26,33) 90,87 (14,35)

GG 43 148,93 (21,97) 88,33 (12,21)
rs1799945 GG 7 148,12 (18,12) 0,934 92,98 (9,61) 0,787
HFE CG 51 149,06 (24,76) 90,46 (12,94)

cc 93 147,48 (24,68) 89,62 (13,76)
rs805303 AA 20 144,72 (21,53) 0,819 86,84 (14,07) 0,360
BAT2-BAT5 AG 64 146,25 (22,02) 89,08 (11,58)

GG 67 148,12 (25,38) 91,25 (14,03)
rs932764 AA 43 148,63 (21,33) 0,955 91,66 (11,85) 0,842
PLCET1 AG 61 148,8 (27,98) 90,48 (15,22)

GG 27 150,33 (21,6) 89,9 (9,89)
rs 1458038 cc 65 149,53 (26,23) 0,653 89,55 (11,98) 0,187
FGF5 CT 14 146,75 (22,63) 91,37 (14,30)

T 16 143,95 (24,54) 84,80 (11,57)
rs3918226 cc 125 14773 (24,97) 0,844 89,53 (12,46) 0,985
eNOS CT 18 145,65 (18,60) 89,1 (11,92)

T 2 139,33 (9,9) 88,5 (10,61)

30BaHHOM aHaJIM3¢ IOATBepXKIeHa accommamms ¢ Al
(p=0,047) (tadmn. 1) m ypoBaeM CAJl y myxunH (p=0,033)
(Tabm. 2). B oTHOIIEHNN KOJWYECTBEHHOrO (peHOTHIIA
(ypoBenb AJl) cpenu myxunH Hocuteneit T amrens (TT/
CT) CAJl 6pu10 HA 9 MM PT.CT. BBIIIE, YeM Y HOCUTENIE
CC renotuma 149,8 MM pr.cT. ipotuB 140,9 MM pT.CT.,

p=0,041). B MyIsTUBapMaHTHOM aHAJIN3E CBA3b ITOJIH-
mopdusma rs3918226 ¢ CAJl coxpaHsuiach ¢ ITOrpaHUY-
HBIM YPOBHEM 3HAUMMOCTH It Myxx4arH (p=0,049).

B obcnenoBaHHOl BBIOOPKE MO HECTaHIAPTU30BAH-
HBIM JaHHBIM BBISIBJICHA acCOLMALMS ITOJIMMOp(dM3Ma
1s932764 rena dochonumnazpl C-3ICUIOH U30(GOPMBI
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(PLCEI) ¢ uactoroit AI' (p=0,027) B 0OBeOMHEHHOI
o 11071y BEIOOpPKe. IeTepo3uroTHelili reHoTnIT AG mMen
MMPOTEKTUBHEIN XapakTep, y Hocuteleit AG OTHOIIIEHUE
maHcoB uMeTh Al 1o cpaBHEHMIO ¢ HOCUTEISIMUA TSHOTH -
oB AA/GG coctasuino 0,78 y xeniun (95% CI: 0,642-
0,957; p=0,010); TakKe y TeTepO3UTOT BHISIBIICHA TCHICH-
s K YMEHBIIeHNIo prcka A’ y My>X4MH 10 CpaBHEHHIO
¢ romosuroramu (p=0,065). B MyabTBapuaHTHOM per-
PECCMOHHOM aHaJIM3€ acCOIMavs TaHHOTO ITOJIMMOp-
¢us3ma ¢ Al He 3aBHcena OT BO3pacTa M MHACKCA MACCHI
Tena M OblIa JOCTOBepHOU y MyXXumH (AG mpotuB AA/
GG, OR=0,42, 95% CI: 0,207-0,854, p=0,017). B oTHO-
IICHUHW KOJMYECTBEHHOTO (PEHOTHIIA CTaHOAPTHU30BaH-
HBII aHAJIN3 HE BBISIBIII CBSI3U MOJIMMOpP(M3Ma B JIOKyCe
rs932764 ¢ ypoBHeMm AJl B MCClIeIOBAaHHOI1 BHIOOPKE.

B m3ydeHHOi1 BBIOOpKE TTOATBEPXKICHA 10 HECTAHAAPTHU -
30BaHHBIM OIICHKAM acCOUMalMs IToJUMopdu3Ma
rs13107325 (reH pacTBOpMMOIO HOCHUTENsT cemeiictBa 39/
TpaHcmoprepa Zn/wreH 8 (SLC39A48)) ¢ ypOBHEM CHCTOJIH-
yeckoro AJl y myxxunH. Y Hocureneit reHoturnioB CC u CT
ypoBar CAJl OBUTM DOCTOBEPHO BEHIIIIE, YeM Y HOCHUTENICH
resorrma TT (142,8/140,3/124,8 MM pr.ct., p=0,033)
(Tabi. 2). B MyIbTHBapraHTOM aHAIM3E 3Ta CBSI3b IIONTBEP-
KaeHa y MmyxxanH (p=0,044). Accolmanmy ¢ Ka4eCTBEHHBIM
¢enorurnom Al B UCCIeqOBaHHOM BEIOOPKE HE TIOJTYYEHO.

OGcyxpeHune

B roponckoii monynsiuu HoBocubupcka ucciaeno-
BaJIM acCOLMAIINM KOJIMYECTBEHHOTO M KAa4eCTBEHHOTO
denornmioB (AI/ATl’) ¢ momMopprU3MOM TeHETUIECKIX
MapKepoB, MCXOOHO OTOOpaHHBIX IO HaHHBIM GWAS.
B mpoekTe B 1emom, nccienoBaiu 24 mapkepa. Hacrosi-
mast pabora SBISIETCS BTOPOIl YACThIO MyOIMKAIINU
pe3yJIBTaTOB W BKIIIOYACT aHAJIU3 IO 8 MEePCIIEKTUBHBIM
MapKepaM.

B pesynbrate aHanmsa B CHOMPCKOM MOIMY/ISIIIAN ITOMI-
TBepXKIeHa accoluanust noaumopdusma rs3918226 mpo-
Motopa reHa eNOS ¢ ypoBHeM CAJl. Y MyK4YUH-HOCHUTE-
neit T annens ypoBeHb CAJl OBUT BBIIIIE, YEM ITPU TOMO3M -
rotHoM reHotuiie CC He3aBUCHMMO OT BO3pacTa
(c morpaHMYHBIM YpOBHEM 3Hauumoct, p=0,049).
Ilo mamabIM MeTa-aHaym3a Salvi E, et al. (2012) [11]
Ha oobeMe n=21714 cyowekroB misa T amnens rs3918226
ObUI0 mojyueHo moBbiieHue pucka AI' (OR=1,34; 95%
CI: 1,25-1,44; p=1,032-10'14). T'en eNOS siBSIeTCST KpUTH-
YECKUM MEITUATOPOM CEPICTHOTO TOMEOCTa3a M KOHTPOJIS
AJl, OCYIIECTBISIEMOTO dYepe3 PEeryisiuio COCYIUCTOTO
TOHyca. B OTHOIIEHMY NOTEHIIMATIBHOTO MEXAHU3MA CBS3U
BBISIBJICHHOTO MapKepa ¢ perymsuueit Al noeHTuUIm-
POBaH CaiiT CBS3bIBAHUSI TPAHCKPUIILIMOHHBIX (haKTOPOB,
PAaCIIOIOXEHHBINA PSAIOM C JIOKycoM rs3918226, npenroa-
TAOIINI TTOTCHIINATLHYI0 MOIYIISIIIAIO SKCIIPECCUU TeHa
eNOS [11]. 1o maHHBIM TIOMYJISIIIMOHHOTO KOMITOHEHTA
B uccnemoBannu Salvi E, et al. (2013) [12], roMO3UTOTHEIA
redorun TT sokyca rs3918226 rena eNOS GbuT accolm-
HMPOBaH ¢ BEICOKUM puckoM Al cpenu eBporeitiieB. OTHO-

IIIEHNE PUCKOB COCTABIJIO IUISI HOCUTEJICHE TOMO3UTOTHOTO
redorumna TT 2,04 (95% CI: 1,24-3,37; p=0,0054, n=2013).
B nonynsiumm 3a 7,6 net HabmoneHust yposau CAJl/JAL
yBeuuwinuch Ha 9,7/6,8 mMm pr.ct. v 28 TT Hocureneit
roMo3urotr 1 Ha 3,8/1,9 MM pr.cT. y 2694 HocuTteseit
C amnensa (p<0,0004). IToaydeHHBIC HAMHA Ha HE3aBUCH-
MO BBIOOPKE PE3YJIBTATHl PEIUIMIINPOBAIN JaHHYIO acCO-
IWAIIAIO 1 BRISIBWIN TaKKe KOHTEKCT-3aBUCUMOCTD TeHE-
THYECKOTO PHCKA OT MYXKCKOTO II0JIa.

B o06cnemoBaHHO# HaMM BBIOOPKE BBISIBJICHA aCCOIIMA-
st OHIT rs932764 rena PLCE 1 ¢ yactotoit Al (p=0,027).
IereposurorHbrii reHotun AG WMeENT IIPOTCKTUBHBIN
XapakTep CO CHIDKCHHEM Y MYXUYMH HWHICKCA IITaHCOB
Hammaust AI' mo 0,42 (p=0,017) He3aBUCUMO OT BO3pacTta
W WHIEeKca MacChl Tela. B merta-anammse International
Consortium for Blood Pressure GWAS (29 uccienoBaHumii
Ha eBpornetickoit momysstouu, n=200,000) [8] Obuta moy-
yeHa accouyanus rmoaumopdusma rs932764 rena PLCE]
¢ CAJL (B=0,484, p=7,1*10"") u IAJ (B=0,185; p=8,1*107),
COOTBETCTBEHHO. [1o mTepaTypHBIM TaHHBIM, TATOTCHE-
THYECKU JAaHHBIH JIOKYC MOXET IOTCHIINAIBHO MOLYIHPO-
BaTh A/l depe3 psiI T€HOB, BOBJICYCHHBIX B PETYIISIIUIO
byHKIIMIT TIO9eK. YUMTBIBasg pa3pO3HEHHBIC IaHHBIC
0 CBsI3M noiamMopduama Jokyca 1s932764 rena PLCE]
¢ ypoBHeM A]Jl B juTepaTrype W BEHISIBICHHYIO B HaIleit
BBIOOpPKE HAMMEHBIIYIO 4acTOTy Al' y My>KIIMH C TeTepO3H-
TOTHBIM T€HOTHUIIOM, HE3aBUCHMYIO OT BaXKHBIX TETCPMMU-
HaHT A" (Bo3pacTa un nnaekca maccho tena (MMT)), momy-
YeHHBIC PE3YJIbTAThI SBJISTIOTCS HOBEIMU, OTHAKO TPEOYIOT
MPOBEPKU Ha OOJIBIINX BEIOOPKAX.

B wm3yueHHOIT TONMYJISIIMOHHOII BHIOOPKE ITOATBEP-
XKIeHa acconuauus mormMmopdusma rs13107325 rena
SLC39A8 (TtpaHcmopTepa Zn) ¢ ypOBHEM CHCTOJIMYC-
ckoro AJl vy myxuuH (6onee BbIcOKHe ypoBHU CA]JL
y Hocuteneit C amnens; p=0,044 B MyJnbTUBApHUAHTHOM
anamm3se). Rs13107325 pacmonoxeH Ha 4-it XxpoMocoMme
B 3K30He reHa SLC3948. MyTtanus B 3TOM JIOKYCe TIPUBO-
AT K 3aMeHE B CTPYKTYpe OCIIKOB aMHHOKHUCIIOTHI AJia-
HUH Ha He3ameHmMYyI0 TpeoHuH: A [Ala] = T [Thr].
Hannble Meta-aHanu3a International Consortium for
Blood Pressure GWAS [8] mmoka3anu accouyaniy moJm-
mopdmama rs13107325 rena SLC3948 ¢ CALL (B=-0,981,
p=3,3*10'14) u JAI B=-0,684, p=2,3"‘10'l7 (6ormee HU3KOE
Al 'y Hocuteneil T annenst). Ha ceromHst MexaHU3M acco-
OUanuy yKa3aHHOTO moimMopdm3Ma ¢ ypoBHeM AJl
HesICeH 1 MOXET OBITh CBSI3aH C PETyIISIIIneii TpaHCIopTa
WOHOB METAJJIOB, B YaCTHOCTH, TPAHCIIOPTEp IIMHKA
TaKXKe YJacTBYeT B TpAHCIOPTE KaaMHs W MarHWUS.
HenasHo monmyueHs! acconyanuu T amrens reHa SLC3948
¢ UMT [13] n mupKyIMpYIOIMUMHA YPOBHIMHA JTUTIOIPO-
TeMHOB BBICOKOIT 1motHoctw (JIIIBIT) (B=-0,017,
p=2,1*10_3) [14], toe aBTOpBI MpeATIONaraioT BO3MOX-
HOCTB CBSI3U C YpoBHIMHU A/l 4epe3 MearaTophl BOCIIaje-
Hudg. B meTta-anaimse n3 37874 denoBek ObUTM OOHApY-
XeHbl 3HauuMble acconuauuu JITIBIT u JA ¢ monu-
mopdusmoMm SLC3948 neszapucumo ot UMT [15].
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3aknioyeHue

B pesyiasrate aHanmmM3a accoIMalldii KauyeCTBEHHOTO
n KomdectBeHHOro (peHOoTUTIOB Al 1 AJl ¢ 8 TeHeTHnUe-
CKMMU MapKepaMH B BBIOOPKE M3 POCCHIICKOI ITOITYIsI-
IIMOHHO# KOTOPTHI HAMM OBUTM PEIUIAIIMPOBAHBI TTOJI0-
KUTEJTBHBIC PE3YIbTAaThl ITOTHOT€HOMHBIX MCCICIOBAHUIMA
JUtst TomuMopdu3mMoB 1s3918226 mpoMoTopa reHa dHIO0-
tenuanbHo NO cunTasel e NOS u rs13107325 rena pac-
TBOPUMMOI'O HOCHUTENsS ceMelicTBa 39/Tpancroprepa Zn/
SLC3948. Taxxke OBIIM TIOJY4eHLI HOBBIE JTaHHBIE
o cBs13u nonumopdusma rs932764 rena ocdoanmnasbl
C-sncmton n3odopmbl PLCE] ¢ yacroToit A" (ipoTek-
THBHBIA XapaKTep TeTepPO3UTOTHOTO TeHOTHUIIA), paHee
yOenuTeIbHO HE ITOKAa3aHHOM, M PE3yJIbTaThl 110 KOH-
TEKCT-3aBUCUMOCTHU CBsi3eil A’ ¢ M3ydeHHBIMU MOJICKY-
JISIPHBIMM MapKepamMu (MOAYJIHpYIONIUi 3¢ @eKT 1mona
¥ MaccCHl Tea). Perumkanmst psima acconraniii TeHETH-
YeCKUX MapKepoB, CEJICKTHPOBAHHBIX II0 TaHHBIM
GWAS, ¢ AI'/A]I B BEIOOpKE U3 pOCCUICKOI TTOITYJISIIINH,
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MonumopdHbin nokyc RS11568818 rena MMP7 accouumnpoBaH C pa3BUTUEM apTepuanbHOi

TMNepTOHUN Yy XXeHLLUH

Mockanexko M. l/I.1, MoHomapeHko W. B.1, MonoHwukos A. B.Z, YypHocos M. n!

Lenb. M3y4nTb BOBNEYEHHOCTb MOAMMOPPHBIX nOKycoB rs1799750 MMP1,
rs3025058 MMP3, rs11568818 MMP7, rs1320632 MMP8 n rs11225395 MMP8
B Pa3BUTVE apTepManbHOM runepToHun (Al) y xeHwuH LieHTpansHo-YepHosem-
HOro pernoxa Poccun.

Martepuan n metoabl. O6cnenosaHbl 584 xeHLmnHbl: 375 naupeHTok ¢ Al n 209 —
KOHTPOJIbHOM rpynnbl. AHaM3 NOAMMOPGHBIX JIOKYCOB METANNONPOTENHA3 OCY-
LecTBASAM ¢ NoMoLLbto real-time MLP meTonom TagMan 3oHz0B. CTaTUCTHYECKYIO
06paboTKy MoNyYeHHbIX Pe3ynsTaTtoB npoBoaunn B nporpamme “STATISTICA for
Windows 10.0”. PerynsTopHbiii noTeHuuan noammMopdHbIX T0KYyCOB aHaM3npoBanm
C NOMOLLbIO NporpammHoro obecneyeHuns HaploReg (v4.1). OueHky BO3paeincTaus
OHOHYKNEOTUAHbIX NONMMOPPU3MOB Ha reHHylo akcnpeccuto (cis-eQTL) npoBo-
[unm no fanHbIM npoekTa Genotype-Tissue Expression (GTEX).

Pe3ynbTartbl. YCTAaHOBNEHO, 4TO NOAMMOPdHBIA annens G (OLL =1,49, 95% AW 1,16-
1,92, p=0,002) n revotn GG (OLU =1,64, 95% AN 1,12-2,40, p=0,010) no nokycy
rs11568818 rena MMP7 accoummnpoBaHbl C BEICOKMM PUCKOM pa3BuTus Al y XeH-
LUMH. BeisiBneHo, 4to nonmmopdHblii mapkep rs11568818 MMP7 umeeT 3HaunMble
anureHeTnyeckne addekTbl: pacnonaraeTcs B 061aCT rMCTOHOB, MapKMPYIOLLMX
MPOMOTOPLI 1 3HXAHCEPbI, B PETVIOHE CaiTOB CBA3bIBAHWS C (aKTOpamMu TpaHc-
kpunumu Foxa known1, PLZF, Pou5f1 known2 n GR known4, B 061acTv CBS3bIBaHUS!
perynatopHbix 6enkoB TBP, c-FOS, ¢c-Jun. HaiiaeHo, 4To nonumopdHbIi BapuaHt G
rs11568818 MMP7 accoumnpoBaH C MOHWXEHHBIM YPOBHEM 3KCMPECCHU TeHa
MMP?7.

3akniouenue. MonmopdHbii nokyc rs11568818 rena MMP7 BoBneyeH B pa3su-
e AT y xeHLwH LieHTpanbHo-YepHo3emHoro pernona Poccumu.
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Polymorphic locus RS11568818 of the MMP7 gene is associated with the development of essential

hypertension in women

Moskalenko M. I.1, Ponomarenko I.V.1, Polonikov A.V.2, Churnosov M. 1.

Aim. To study the involvement of polymorphic loci rs1799750 MMR1, rs3025058
MMR3, rs11568818 MMR7, rs1320632 MMR8 and rs11225395 MMRS8 in the
development of arterial hypertension (AH) in women of the Central Chernozemny
Region of Russia.

Material and methods. During the study 584 women were examined: 375 patients
with AH and 209 control subjects. Analysis of metalloproteinases’ polymorphic loci
was performed using real-time PCR (TagMan probes). Statistical processing of the
results was performed using the STATISTICA for Windows 10.0. The regulatory
potential of polymorphic loci was analyzed using the HaploReg software (v4.1).
Assessment of the effects of single nucleotide polymorphisms on gene expression
(cis-eQTL) was performed according to the Genotype-Tissue Expression (GTEx)
project.

Results. We established that the polymorphic allele G (OR=1,49, 95% CI=1,16-1,92,
p=0,002) and the GG genotype (OR=1,64, 95% CI=112-2,40, p=0,010) in the
rs11568818 locus of MMP7 gene is associated with a high risk of AH in women.
Polymorphic marker rs11568818 MMP7 has significant epigenetic effects: located
in the region of histones, labeling promoters and enhancers, in the region of binding
sites with transcription factors Foxa known1, PLZF, Pou5f1 known2 and GR known4,
in binding niche of regulatory proteins TBP, c-FOS, c-Jun. It was found that the
polymorphic variant G rs11568818 of MMP?7 is associated with a reduced level of
expression of the MMP7 gene.

1

Conclusion. The polymorphic locus rs11568818 of the MMP7 gene is involved in
the development of AH in women of the Central Chernozemny Region of Russia.

Russian Journal of Cardiology. 2018;23(10):14-17
http://dx.doi.org/10.15829/1560-4071-2018-10-14-17

Key words: arterial hypertension, matrix metalloproteinases, single nucleotide
polymorphism.
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B Poccuiickoit ®Denepanium B CTpYyKType oOIIeit
CMEPTHOCTH Ha JOJIIO 3a00JICBaHUMN CEPOCIHO-COCYINC-
Toit cuctembl (CC3) mpuxomutcst 55,9% Bcex cirydaes,
yto 1,19 pasa BEIIIIE, YeM B €BpOICMCKUX cTpaHax [1].
HaubGonee pacmpocTpaHeHHBIM 3a00JieBaHMEM Cep-
IIEYHO-COCYINCTOM CHUCTEMBI SIBIISICTCS apTepuajbHas
runepronust (AI') — oHa peructpupyercs y 43,5% B3poc-
Joro HacejleHuss P®, cpemy KOTOpOro OOJBIIYIO 9acTh
COCTaBIISIIOT XXEeHIMUHLI [2, 3]. [TocaenHne maHHBIE CBH-
IETEIBCTBYIOT O BOBJIICUCHHOCTH B 3THOMaTtoreHe3 Al
MIPOIIECCOB apTePUAILHOTO peMonepoBaHus [4]. Peop-
TraHU3aI1sI KOMIIOHEHTOB COCYAMCTO# CTEHKI COITPOBOXK-
IaeTcs Imerpafjallield SKCTPaIe/UTIOSIPHOTO MaTpHUKca
MIPOTEOIUTUICCKUMH (DEPMEHTAMHU — MATPUKCHBIMU
MmetamnonporeuHazamu (MMP) [5]. TlokazaHo, 4TO
n3MeHeHue ypoBHeit MMP B masme KpoBU BeeT K aHO-
MaJIBHOMY apTepUaJTbHOMY PEeMOACIUPOBAHNIO, CHIXKE-
HHUIO 3JIaCTUIHOCTH COCYIOB M PA3BUTHIO TUICPTCH3NU
[6]. Panee mmpoBeneHHBIE UCCIIENOBAHUS TEMOHCTPHUPYIOT
accoluanuy MoJuMop@HBIX JIOKYycoB reHoB MMP c pa3-
putueM Al n ee ocinoxHeHUt [7], oAHAKO 3TOT BOIIPOC
TpeOyeT MaTbHEHIIero N3ydeHMSI.

Llenb: M3y4nUTh BOBICYCHHOCTD ITOJIMMOP(HBIX JTOKY-
coB 151799750 MMPI, rs3025058 MMP3, rs11568818
MMP7, 131320632 MMPS n 111225395 MMPS B pa3Bu-
tue Al''y xeHuuH LlentpansHo-YepHo3eMHOI0 peruoHa
Poccun.

Marepuan n metogbl

BrIOOpPKY ST HACTOSIIETO MCCICHOBAHMS COCTa-
BWiM 584 xeHmuHbl: 375 manueHTOoK ¢ Al u 209 —
TPYIIIBE KOHTPOJIA. 2KeHIMWMHBI BKIIOYAINCh B MCCIIEIO-
BaHMWe TIOCJie TIOATBEPXKAeHMS auarHoda “Al” mpu
ITOMOIITX JTA00PAaTOPHBIX, MHCTPYMEHTAJIBHBIX U KIIMHU-
YeCKNX METOIOB 00CIIEIOBAHNSI B COOTBETCTBUU C ITHA-
rHocTudeckuMu pekomeHmanusmu [3]. Kpurepusmu
BKJIIOYEHMSI B TpyITy MmauueHToB ¢ Al' ObuIM cUCTONIM-
yeckoe aprepuanbHoe maBiaeHue (CAJL) >140 MM pT.cT.
1/WIN THACTOINIeCKOe apTepuanbpHoe nasicHue (JA)
290 MM PT.CT.; OTCYTCTBHE Y MTAIIUCHTKA CUMIITOMATH -
YeCKMX W BTOPUYHBIX TUINECPTCH3WM, NEeUYCHOUYHOM
1 TIOYECYHOUN HEMOCTaTOYHOCTH. KpuTepusMm BKITIOUE-
HUS B KOHTpOoIbHYIO rpyrmy obitu CAJL <140 MM pT.CT.
u JAJl <90 MM PT.CT., OTCYTCTBUE Y XKSHITMHBI MeTa00-
JIMYECKOTO CHHIPOMA, AyTOMMMYHHBIX, OHKOJIOTHMYe-
CKux 3abojeBaHMii. B mc-ciaemoBaHMe BKIIIOYATIHUCH
XKEHIIWHBI pyCCKO HAITMOHAJIBLHOCTU, YpokeHKN LleH-
TpanpHO-YepHOo3eMHOro perroHa P®, He cocTrosine
Mexay coboit B poactBe. I'pymniibl 00JbHBIX U KOHTPOJIS
dopmupoBanuch ¢ 2013r mo 2016r Ha Ga3e KapaMOIOTH-
yeckoro otnenenus OI'BY3 Benroponckoii ob6iacTHOI
KInHIYecKor OonpHUNBL Cearutenst Moacada. Cpen-
Huit Bo3pacT mauueHToK ¢ AI' (58,80%9,64 j1eT) u XeH-
IIWH KOHTPOJIbHOI rpymirs (58,171+9,30 ret) 66U commo-
craBuM 10 U-kputepuro ManHHa-Yutau (p=0,43).
HccnemoBanme OBUIO BBHITIOJIHEHO B COOTBETCTBUM

CO CTaHTapTaMU HamjeXallel KIMHINIECKOI IMPaKTHKU
(Good Clinical Practice) n mpuHIMITaMA XeTbCUHKCKOMN
Hexnmapanuu. MccmenoBannue MpoOBOOUIOCH MOI KOHT-
poJIeM 3THYECKOTO KOMUTETAa MEIUIIMHCKOTO MHCTUTYTA
Benropoackoro rocymapcTBEHHOTO HAIIMOHAJIBHOTO
HCCJIEIOBATEIbCKOTO YHUBepcHuTeTa. MHGMOpMUpOBaH-
HOE comTacue Ha IpOBeAcHNE NCCICIOBAHUS TTOTYICHO
OT BCEX YIYACTHUKOB.

Bcem mHmmBHOyymMaM, BKJIIOYCHHBIM B HCCIIEHOBA-
HUE, TIPOBOAMJIACH OIICHKA T¢HOTUIIOB TIO IISITH JIOKY-
caMm — 181799750 MMPI, rs3025058 MMP3, rs11568818
MMP7, 151320632 MMP8 wn 1311225395 MMPS. Dt
OMHOHYKJIeOTHUAHBIe nommMopdu3mbel (OHIT) BeIOpaHEI
IUIST aHAJIM3a B COOTBETCTBUU C OIMMCAHHBIMU paHee KpH-
TepusiMU [§8] B CBSI3U C UX CYLIECTBEHHBIM PETYJISITOPHBIM
MOTCHIIMAJIOM W BIWSHUEM Ha YPOBEHb SKCIIPECCHUU
TeHOB (COITIACHO MaHHBIM, IIPEACTAaBICHHHIM B 0a3se
HaploReg (v.4.1.) http://archive.broadinstitute.org).

T'enomuyo JIHK Beigenstin ctaHmZapTHBIM METOIOM
deHoI-XIT0pOoPOPMHON BKCTPpAKIMU W3 JICHKOLIMTOB
nepudepruIecKoil KpoBU, B3SITOM U3 JIOKTEBON BEHBI
MalreHTa. AHAJIN3 TOIUMOP(HBIX MapKepOB METAJIO-
MPOTEWHA3 OCYIIECTBIISUIN IIPY ITOMOIIM ITOJTMMEPa3HOM
nerHoi peakuny cuHTe3a JJHK Ha Tepmonmknepe CFX-
96 Real-Time System (Bio-Rad). B pa6ote ucrnonbp3oBain
OJIMTOHYKJICOTHIHBIC TIpaiiMepbl W 30HIBI, CHHTE3UPO-
BaHHble OO0 “Cunron”. IlocienoBaTeTbHOCTH TIpaii-
MEpOB U 30HIIOB IIPUBEICHEI B McCIeqoBaHusIX A. Lievre
(2006) [9] u P.P. Pratikshya (2012) [10]. IloBTOpHOE
TeHOTUTIMpOBaHue 5% 00pa3ioB, paHIOMHBIM 00pa3oM
BHIOpAaHHBIX M3 WCCIECAYEMBIX BBIOOPOK OOJIBHEIX
U KOHTpOoJIs1, 1ano 100% BocrnpousBoaumocts. COOTBET-
CTBUE paclpenejicHUs] J9acTOT TCHOTHIIOB WM alIesei
ypaBHeHUI0 Xapau-BaitHOepra olieHMBaJIM IIpU TIOMOIIH
X -KpuUTepusl. AHalM3 YacTOT TEHOTHUIIOB U alIejcid
B 00CJIeqyeMBIX TPYIIIaX IMPOBOIWINA B TaOIUIIAX COIIPSI-
JKEHHOCTH 2X2 ¢ UCIIOIb30BaHUEM KPUTEPUS x2 C YICTOM
nonpasku Merca Ha HempepbIBHOCTb. CTaTUCTUYECKYIO
00pabOTKy MOJYYECHHBIX pE3yJABTAaTOB IPOU3BOMIIIN
B mporpamme “STATISTICA for Windows 10.0”. Jlng
KoppeKuu KoiamdectBa aHanu3upyeMmbix OHIT BBomun
nomnpaBky boHdeppoHU, paBHYIO 5, Mocje 4ero craTu-
CcTHYeCKM 3HAUMMBIM cunTanm p<0,01. Xapakrep accomm-
anuit moauMop(@HBIX BapuaHTOB ¢ popmupoBanreM Al
OLICHUBAJIN, MCITOIBb3YS ITOKA3aTelIb OTHOIICHUS IIIaHCOB
(OI) u ero 95% noseputenbHblit UHTEpBaT (95% ).

AHaIM3 pPeryasTOpHOTO IIOTCHIIMANIAa M3ydaeMBIX
OHII mpoBomuu B mporpamme HaploReg (v4.1) (http://
archive.broadinstitute.org/mammals/haploreg/haploreg.
php). Bmustare mommmopdHOTO JT0Kyca Ha YPOBEHb 9KC-
npeccun TeHoB (cis-eQTL) u3ydanu 1o TaHHBIM IIPOEKTa
Genotype-Tissue Expression (GTEx). Xapakrep cBs3u
ayutenbHBIX BapuaHToB OHII ¢ ypoBHEM TpaHCKPUITIINN
TEeHOB OIICHMBAJIM MO [3-KO3(DOULMEHTY TUHEITHON per-
peccrum, KOTOPBIi ompeneIsieT M3MEeHEHNEe HOPMaIN30-
BaHHOTO ITOKa3aTejIs SKCIPECCUU T'eHa Ha OOWH IIOJIM-
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YacToTbl anneneiu u reHOTUNOB NONMMOPPHbIX MapkepoB MMP y xeHLMH B 3aBUCUMOCTU OT Hanuuus Al (n=584)

JNokyc Annenw/ reHoTUnNbI JKeHLwmHbl ¢ AT
(n=375) n (%)
rs1799750 1G 364 (48,53%)
MMP1 2G 386 (51,47%)
1G/1G 103 (2747%)
1G/2G 180 (48,00%)
2G2G 92 (24,53%)
rs3025058 5A 342 (45,72%)
MMP3 6A 406 (54,28%)
5A/5A 75 (20,05%)
5A/6A 192 (51,34%)
B6A/6A 107 (28,61%)
rs11568818 A 265 (35,81%)
MmP7 G 475 (64,19%)
AA 45 (12,16%)
AG 175 (47,30%)
GG 150 (40,54%)
rs1320632 A 672 (91,80%)
MMP8 G 60 (8,20%)
AA 308 (84,15%)
AG 56 (15,30%)
GG 2 (0,55%)
rs11225395 418 (55,88%)
MMP8 T 330 (44,12%)
cc 118 (31,55%)
cT 182 (48,66%)
T 74 (19,79%)

TaGnuua 1
XKeHuimHbl 6e3 Al ouw p
(n=209) n (%) (95% Au)
221 (5312%) 0,83 (0,65-1,06) 0,15
195 (46,82%) 1,20 (0,94-1,54)
60 (28,85%) 0,93 (0,63-1,38) 0,80
101 (48,56%) 0,98 (0,69-1,39) 0,97
47 (22,59%) 111 (0,73-170) 0,67
192 (46,15%) 0,98 (0,77-1,26) 0,94
224 (53,85%) 1,02 (0,79-1,30)
48 (23,08%) 0,83 (0,54-1,29) 0,45
96 (46,15%) 1,23 (0,86-1,75) 0,27
64 (30,77%) 0,90 (0,61-1,33) 0,65
189 (45,43%) 0,67 (0,52-0,86) 0,002
227 (54,57%) 1,49 (116-192)
42 (20,19%) 0,55 (0,33-0,89) 0,014
105 (50,48%) 0,88 (0,62-1,25) 0,52
61(29,33%) 1,64 (1,12-2,40) 0,010
366 (89,27%) 1,35 (0,88-2,07) 0,19
44 (10,73%) 0,74 (0,48-114)
162 (79,02%) 1,41(0,89-2,23) 0,15
42 (20,49%) 0,70 (0,44-112) 0,14
1(0,49%) 0,89 (0,03-2,61) 0,99
203 (48,80%) 1,33 (1,04-1,70) 0,024
213 (51,20%) 0,75 (0,59-0,96)
50 (24,04%) 1,46 (0,97-2,18) 0,07
103 (49,52%) 0,97 (0,68-1,38) 0,91
55 (26,44%) 0,68 (0,45-1,04) 0,08

CokpawieHus: Al — apTepuanbHas runepToHus, OLLl — nokasaTens OTHowweHUs waHcoB, 95% AN — noBepuTenbHbIi MHTEPBAN, P — YPOBEHb 3HAYMMOCTHU.

MOpP(®HBIN BapyaHT (http://www.gtexposrtal.org/), B aHa-
JIA3 BKIIIOYAJINCH pe3y/IbTaThl ¢ p<8*10 7, pFDR<O,OS.

PesynbTaThbl M 06CyXaeHue

Jns BceX M3YIeHHBIX MOJIMMOP(MHEIX JIOKYCOB HAO-
JIIoJaeMoe pacIipenecHrue TEHOTHIIOB COOTBETCTBOBAJIO
oXugaeMoMy MNpu paBHoBecuu Xapau-BaiinOepra
(p>0,05). YacToTs! ajyuresieii 1 TEHOTUIIOB 10 M3YIYCHHBIM
OHII y manmeHTOK ¢ AI' 1 B KOHTPOJIBHOM TPYIIITe Ipe-
CTaBJICHHI B TabOjiuie 1, 3HAUMMEBIC Pa3IAYUSl YCTAaHOB-
JIeHbl 111 1811568818 MMP7.

O6HapyxeHo, uro yacroTa ayuiesis G u reHotnna GG
110 JIoKycy 1s11568818 MM P7 B rpyIiiie HalMeHTOK C TUIIEP-
TeH3uell nocroBepHo BhIIe (B 1,18 m 1,38 pa3a, cooTBeT-
CTBEHHO) TIO CPaBHEHUIO C XCHIMMHAMM KOHTPOJBHOM
rpyamsel (p<0,010). JlaHHBIT TTOTUMOpPGHBIIT BapHaHT
SIBJISIETCS (PAKTOPOM pHCKA Pa3BUTHS 3a00JIEBaHUS Y €TO
HocuTeiell (OTHOIIEHWE IIAHCOB cocTaBisieT 1,49 mis
aienst v 1,64 — 1 reHOTHIIA). YCTaHOBJIEHBI Pa3Inyums
B YacToTax ayjeneit mo jokycy rsl11225395 MMPS mexny
60sbHBIMH B KOHTpOJIeM (p=0,024), omHaKo OHM HE OCTa-
BAJINCh 3HAYMMBIMU ITOCJIC KOPPEKIIMM Ha MHOXECTBEH-
Hele cpaBHeHUs (p>0,010). AHamm3 CBSI3M JIOKYCOB

1s1799750 MMPI1, rs3025058 MMP3, rs1320632 MMPS
¢ AI' y >keHIIIMH accouMalnii He MoKa3al.

HTak, HaM1 0OHAPYKEeHBI aCCOLMAIINN OTHOHYKJIICO-
TUAHOTO mojauMopdusma rs11568818 MMP7 ¢ Bocrpu-
UMUIMBOCTBIO K Al y XeHIuH. CleayeT OTMETHUTh, UTO
B paHee IPOBEOCHHBIX HCCICIOBAHMSIX TAaKKe ITEMOH-
CTPUPYETCST TIOJIOBOI TMMOP(PU3M B CBSI3SIX TeHOB-KaH-
munatoB ¢ passutueM Al [11] u ee ocrmoxaeHmit [12].

ITpu moMorim nporpaMmmHoro obecrieueHusi HaploReg
(v4.1) monydeHo, 4to noauMopdHbIil Mapkep rs11568818
reHa MM P7 nokaJiu3oBaH B PETMOHE TUIIEPYYBCTBUTENb-
Hoctu K JIHKaze-1 B sHgoTennaabHbIX, TUM@poOIacTOn I -
HBIX ¥ TEMOIIO3THYCCKUX CTBOJIOBHIX KJIETKAaX, a TaKXKe
B KJIETKAX TOJIOBHOTO MO3Ta, TTOMKEIYIOUHOM 1 MOJIOUHOI
xkene3bl. Janueii OHII pacmonaraercs B permoHe MOIM-
¢umupoBanaex THcTOHOB (H3K4mel m H3K4me3),
KOTOpBIE MAapKUPYIOT 9HXaHCEePHl 1 IIPOMOTOPH! B 11 pa3-
JIMYHBIX OpraHaX M TKaHSX, B TOM YHCJIe, B KJICTKAX IIepH-
(bepmaeckoit KpoBH, SHAOTEIMOLMNTAX, ME3CHXNMAIBLHBIX
CTBOJIOBBIX KJIETKaX 1 Ap. BeIstBieHo, uro rs11568818 Haxo-
IIUTCS B caliTax CBSI3bIBAHUS PETYISTOPHBbIX OenkoB TBP
(TATA-binding protein), c-FOS, c-Jun 1 B pernoHax pery-
naropHbIX JIHK-MOTHBOB, B KOTOPBIX IPOMCXOIUT CBSI3BI-
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BaHUe ¢ 4 hakropamMu TpaHCKpUITIUU. [1pu 3TOM ayienb
G, gpsrommiicss (DaKTOPOM pHCKa Pa3BUTHS TUIICPTCH-
3UU, TIOBHIIACT apPUHHOCTH K TPAHKPUITITNOHHBIM (Pak-
topaMm Foxa knownl (pasmmume mexmy ALOD scores
amreneit G (alt) u A (ref) cocrasnster -3,1), PLZF (ALOD
scores=-1,5), Pou5fl known2 (ALOD scores=-3,2) 1 cHH-
XaeT apGUHHOCTDL K TpaHCKpUITHMOHHOMY ¢akTopy GR
known4 (LOD scores=0,8) (http://archive.broadinstitute.
org/mammals/haploreg/haploreg.php).

In silico mpoBemeH aHanu3 accoumaumii OHIT
rs11568818 MMP7 ¢ ypoBHeM aKkcnpeccuu reHoB (http://
www.gtexportal.org/). YcTaHOBIIEHO, YTO TTOTUMOP(PHBIM
BapuaHT G rs11568818 cBsi3aH ¢ MOHMXKEHHBIM YPOBHEM
9Kcripeccun reHa MMP7 B KieTKax MOIKeTyI0YHOMN
xene3bl (3=-0,31, p=5,1*10-“, FDR <0,05), merkux
(B=-0,35, p=8,1*10'l4, FDR <0,05), koxu ($=-0,23,
p=3,9*10'8, FDR <0,05), xenynka ($=-0,32, p=l,9*10'6,
FDR <0,05), neuenn (p=-0,46, p=1,2* 10'5, FDR <0,05).

ITo panubiM 6a3bl GeneCards, reH MMP7 aBngercd
YacThI0 KJIacTepa TeHOB Ha 11 XpoMocoMe W KOIHMpYeT
OMHOMMEHHBIN (hepMEHT, KOTOPBIII XapaKTepHM3yeTCsI
OTCYTCTBHEM KOHCepBaTUBHOTO C-KOHIIEBOTO T'€éMOIICK-
CHHOBOTO JOMeHAa. MaTpuKCcHasT MeTaUIoIpoTenHas3a 7
OTBEYaeT 3a IIPOTEOJUTHUCCKOE pacIlleIUICHIE 3IacTUHA,
xematuHoB I, II1, IV, V tTunos, pubpoHekTnHa, Ka3enHa,
IIPOTEOITIMKAHOB 1 BOBJICUCHA B TIPOIIECCHI PereHepaIni
ITOCJie TIOBPEXICHUI, peMOIEINPOBAaHNS BHEKJIETOUHOTO
MaTpHuKca, a TakKxKe MOOYJINPYeT MUTPAIINIo, poardepa-
oo u amonTto3 Kiertok (http://www.genecards.org/).
IMokaszanHele smureHeTndeckue 3hdexTer rs11568818
U obiiedbuonornyeckue ¢GyHkuuum reHa MMP7 moryt
CITyKUTb MEINKO-OMOJIOTMICCKON OCHOBOM YCTaHOBJICH-
HBIX accollaluii ¢ pa3zsutueM Al
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dakTopbl NATUIETHEr0 NPOrHo3a y 60/bHbIX, NEPEeHEeCLUUX OCTPbIii KOPOHAPHBI CUHAPOM

Noxkura H.T.!, XacaHosa M.X.!, Tonmayesa A.A.', Haiinena E.A.', CradeesaE.A.", Koauk B.A!, Bap6apud B.B.", Kyumos A. .,

Makcvmos B. H.%, Boesoga M. 1.2

Llenb. BobisiBTb akTopbl OTAANEHHOrO He6GNaronpusTHOrO NMPOrHo3a GOMbHbIX,
NepeHecLUrX OCTPbIi KOPOHapHEI cuHapoM (OKC), B pesynbtate nsTuneTHero
HabnoaeHus.

Matepuan u metogbl. B viccnenosanue 6bin BkoueHo 280 naumneHtos ¢ OKC,
rocnuTanuanpoBaHHbix B 1 kapavonorudeckoe otaenerve N’BY3 KB N2 1 ropopa
Hosocunbupcka B 2010-2011rr. CocTaB nccneayemoii KoropTsl 60bHbIx: 145 naum-
€HTOB C OCTPbIM KOPOHapHLIM CUHAPOMOM C nogbeMom cermeHta ST (OKCnST)
(107 MyxumH 1 38 XeHLWmH), 135 NaUMEHTOB C OCTPLIM KOPOHAPHLIM CUHAPOMOM
6e3 nogbema cermenta ST (OKCONST) (93 MyxunHbl 1 43 XeHwmHbl). CpeaHuii
BO3PACT MYX4uH cocTaBun 56,3+5,2, xeHwwmH 52,1£5,3 net. 1ns nocTaHOBKM ana-
rHoza OKC ucnonb3oBanucb kputepun EBponeiickoro obliectsa Kapavonoros
(2015r, 2017r). B TeyeHne nATU NeT CO BCEMM NaUMEHTaMK, BKJIIOYEHHLIMMW
B UCCNie0BaHWe, NOAAEPXMBANICS KOHTAKT C MOMOLLBIO CPEACTB CBS3N U eXerof-
HbIX MEAVLIMHCKMX OCMOTPOB, Ha KOTOPbIE NaLyeHTbl Bblv MPUrNaLLeHbl B KIMHUKY.
OcmoTpbl BKOYany B cebsi cnenyiowye KIMHUKO-UHCTPYMEHTabHbIe METOAbI:
KJIMHWUYECKUI A OCMOTP, 3neKTpokapanorpadus, XonTepoBckoe MOHUTOPUPOBaHUE
31eKTPOKapAVOrpaMMmbl, 3XOKapavorpadus, nccnefoBaHve MNMAHOro Npodus,
BOCMaNNTENbHbIX LUTOKUHOB M MOMNEKYNSIPHO-TEHETUYECKMX Noka3aTenei. B xone
1ccnenoBaHusi COCTaBneHa MateMartyeckasl MoAesb NPOrHO3MPOBaHWS NATUNET-
Hux ncxonos OKCnST n OKCONST.

Pesynbrartbl. MaTuneTHee HabmopeHWe MO3BONMAO C MOMOLLBbIO MOCTPOEHHOW
MaTemaTuyeckoii MoLeNy OnNpeaenuTb He TONbKO MeCTO Kaxaoro dakropa B cep-
[1le4HO-COCYAMCTOM NMPOrHO3€, HO M OLIEHUTb, Kak MEHSIETCS POJIb AaHHbIX NPOrHO-
CTMYECKMX MApKEPOB CO BPEMEHEM.

3akJiloueHue. Vcnonb3oBaHMe MaTeMaTU4eckoil MOAENM MPOrHO3MPOBaHMUS
oTAaneHHbIx HebnaronpusTHbIX ncxofoB OKC no3BonsieT OLEeHWTb 3HaYeHNe KOH-
KpeTHbIX GaKkTOPOB PrCcka U NPeLUKTOPOB, BHOCUT BECOMBbIN BKA, B ONTUMMU3ALMIO
BTOPWYHOW NPODUNAKTMKM 1 NEPCOHNOULIMPOBAHHOMO NOAX0AA K ieyeHnio. Bmec-
Te C TeM, BAMSIHWE BbISIBNEHHbIX NPEeAVKTOPOB ocnabeBaeT MpOnopLMOHANbHO
YBEJIMYEHWIO KONIMYECTBA NET OT COCYAMCTON KaTacTpodbl. Taknum 06pa3oMm, BbisiB-
NeHHble GakTopbl prcka 0ka3biBalOT MakCUMabHOE BAVSIHVE B NEPBLI rof, nocne
OKC, B nocnepytoLLme rofibl posib AaHHbIX PaKTOPOB YMEHBLLIAETCS, YTO, BEPOSTHO,
CBSI3aHO He CKOJIbKO C BaXHOCTbIO CaMux GakTOpOB, CKOMLKO C MPUCOELUHEHVEM
Lpyrux hakTopoB prcka B 06LLYI0 KapTuHy 3a60neBaHWs NaLmMeHToB. TeM HE MeHee,
1CMoNb30BaHUE JaHHOW MOAENN HeoBX0AMMO ANS PeLLeHNs NPoBiembl CHUXEHMS
CepLeyHO-COoCYAMCTOro pucka.

Poccuiickuii kapavonormyeckuii xypHan. 2018;23(10):18-21
http://dx.doi.org/10.15829/1560-4071-2018-10-18-21
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The influence of factors on five-year outcomes after acute coronary syndrome

Lozhkina N.G.', Khasanova M.Kh.", Tolmacheva A.A.', Najdena E.A.", Stafeeva E.A.', Kozik V.A.", Barbarich V.B.', Kuimov A.D.",

Maksimov V. N.%, Voevoda M. 1.2

Aim. To identify the factors of long-term adverse prognosis of patients with acute
coronary syndrome as a result of five-year follow-up.

Material and methods. The study included 280 patients with ACS hospitalized in the 1st
cardiology Department of the Novosibirsk municipal CLINICAL hospital N2 1in 2010-2011.
The study cohort included 145 patients with ACS (107 men and 38 women), 135 patients
with ACS (93 men and 43 women). The average age of men was 56,3+5,2, women 52,1+5,3
years. The criteria of the European society of cardiology (2015, 2017) were used for the
diagnosis of ACS. For five years, all patients included in the study were contacted through
communication and annual medical examinations, to which patients were invited to the

clinic. The examinations included the following clinical and instrumental examinations:
clinical examination, electrocardiography, Holter monitoring of electrocardiogram,
echocardiography, lipid profile, inflammatory cytokines and molecular genetic parameters.
In the study, a mathematical model for predicting five-year outcomes Oxpt and Oxbt.
Results. Five-year observation allowed using the constructed mathematical model
to determine not only the place of each factor in the cardiovascular prognosis, but
also to assess how the role of these prognostic markers changes over time.
Conclusion. The use of a mathematical model for predicting long-term adverse
outcomes of ACS allows to assess the value of specific risk factors and predictors,
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respectively, makes a significant contribution to the optimization of secondary
prevention and personalized approach to treatment. At the same time, the influence
of the identified predictors weakens in proportion to the increase in the number of
years from a vascular accident. Thus, the identified risk factors have the maximum
impact in the first year after ACS, in subsequent years, the role of these factors is
reduced, which is probably due not only to the importance of the factors themselves,
but also to the addition of other risk factors to the overall picture of the disease of
patients. Nevertheless, the use of this model is necessary to solve the problem of
reducing cardiovascular risk.

Russian Journal of Cardiology. 2018;23(10):18-21
http://dx.doi.org/10.15829/1560-4071-2018-10-18-21

Key words: acute coronary syndrome, myocardial infarction, prognostic factors,
multifactorial prediction, genetic markers.
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the Ministry of Health of Russia on the subject: “The influence of various treatment

Octpeiii kopoHapHbiit cuHapoMm (OKC) ¢ mompemMoM
u 6e3 mompeMa cermeHTa ST (OKCST, OKComnST) otHo-
CUTCSI K OCHOBHBIM ITPUYMHAM CEePIeUHO-COCYINUCTOMN CMEpPT-
HOCTH TIAITMCHTOB BO BceM Mmpe. B OmKaiitiieM IIporHose
cMeptHOCTS Bhiie oT OKCnST, B To BpeMs Kak B OTHalieH-
HOM TIEpHOIE BEPOSITHOCTh HEOIATOIIPHSITHOTO MCXOIa BO3-
pacraet B ooenx rpymmax (OKCnST, OKConST), B Oombimeii
creneny y mareHToB ¢ OKConST [1, 2]. C 1uembio IportHo-
3WPOBaHUS OJITKAMIIIEro HeOIaroIpHsITHOTO MCXOa TTaIli-
eHToB ¢ OKC pa3paboTaH YeTKHIiA aJITOPUTM, MCITOIb3YeMBIiA
Bo BceM mupe. B Hero BkimtoueHbI 1 3¢h(HEKTUBHO UCTIOJNB3Y-
FOTCSI MHOTHIE IITKAJTBI PUCKA, OCHOBHBIMU M3 KOTOPBIX, SIBJISI-
forest mkainsl TIMI m GRACE [3].

[IporHo3upoBaHNe OTHAICHHBIX HEOIATOIPUSITHBIX
HCXOIOB ABIISICTCS O0JIee CIIOXKHO 3amadeit. DTo 0ObSICHSI-
€TCST KOMITIEKCOM (PaKTOpPOB, KOTOPHIC BIMSIOT B IICJIOM
Ha TeueHHMe uIIeMmMmdeckoit 6omesnu cepaua (MBC),
W PSIIOM IPYTUX HEOIArONpHUSTHBIX MapKepOB, HOITOJIHSI-
OIMNX OOINYI0 KapTWHY CEpIeYHO-COCYINCTOTO PHCKa.
CaMpIMM BaXXHBIMUA TIPOTHOCTHYECCKUMHM (haKTOpaMu
SIBJISTIOTCSI MHOTOCOCYIHCTOE TIOpaXeHHME KOPOHAPHOTO
pycia, MapKepsl HEKpO3a CEpIeYHON MBILILIBI, CHIDKEHUE
dpakuu BEIOpOca neBoro kemynouka (PB JIXK), croii-
kuit mogbeM cermenTa ST, OKC B aHamue3se. JlomomHm-
TENBPHBIMU (PaKTOpaMM, KOTOPBIE CaMOCTOSITEJIHO IIPO-
IPECCUPYIOT W TAapaUIeIbHO BHOCST BECOMBIN BKJIAI
B OOIIMIT COCYIUCTHII PUCK, SIBJISTIOTCS CaXapHBIi TruadeT
2 tuma (C/I 2 tnma), XxpoHndeckas 6oje3Hb nodek (XBIT),
OXVpeHVe W psp apyrux. [loToMy maHHBIE TTOKasaTenu
MMPUMCHSIIOTCSI BO MHOTHMX IITKaJaX HeOJIarorpUsITHOTO
OTHAJICHHOTO CepIeYHO-COCYINCTOTO IIPOTHO3a [4].

Haub6osee 9acTo MCIIONMB3yeMbIMU SBJISTFOTCSI IIKAJTBI
CADILLAC (the Controlled Abciximab and Device
Investigation to Lower Late Angioplasty Complications)
n GRACE (Global Registry of Acute Coronary Events).
B mkane CADILLAC yunthiBalotcsd 7 (paKTOpOB: CKO-
pocth Kiny6oukoBoii ¢uisrpauuu (CK®) menee 60
mia/muH, @B JIXK menee 40%, kmacc tsxectu MM
o Killip 2/3, Tpexcocynrcroe mopaxkeHne KOpOHAPHBIX

strategies using molecular genetic markers on the long-term outcomes of acute
coronary syndrome”.
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apTepuii, TOCTIIPOLIEAYPHBINA KPOBOTOK T10 1mikajne TIMI,
aHeMHUsi, Bo3pacT maunueHTa crapuie 65 ner. Illkana
GRACE yuutniBaeT 8 MapKepoB: OCTAaHOBKY cepila,
IUHAMUKY cerMeHTa ST, Kiracc cepaeIHOil HemoCTaTou-
HocTtu (CH) o mkase Killip, 9nciao cepmeyHBIX cOKpa-
meaui (YCC), moKazarean CUCTOINICCKOTO apTePUaIhb-
HOTO MaBJICHUSI, TWATHOCTUYECCKN 3HAYMMBIN YpPOBEHB
MapKepoB HEKPO3a CepIeUYHOI MBIIIIIBI, YPOBEHBb Kpea-
TMHUHA W Bo3pacT. O0ec IIKaibl OIEHUBAIOT TOJIBKO
TOJIyTONOBOM M TOMOBOM IIPOTHO3, YTO SIBJISIETCSI WX
OOIIINM HeZOCTaTKOM. TakKe MaHHBIC IITKAIBI HE YIUTHI-
BaIOT PSII CEPOCYHO-COCYAMCTBIX OCIOXHEHMI, TaKMX
KaK ITOBTOPHAsI TOCIIMTAIM3AIINS, CBSI3aHHAs C UIIeMUCH
MHOKapaa, peBacKyIIpH3alns MHepru@epuIeccKuX COCy-
IIOB, MHCYJIBT. XOTSI JaHHBIC OCIIOXHEHUS UMEIOT CXOXKIE
MEXaHWU3MBI Pa3BUTHSI, COOTBETCTBEHHO, M OOIINE YEPTHI
BTOPUYHON TIPODUIIAKTUKA CEePIEeIHO-COCYIUCTHIX
coObITrii. KpoMe 3TOro B JaHHBIX IIKalIaX HE YIUTHIBA-
IOTCSI TeHEeTHMYCCKME MapKephl, acCOIMHUpPOBAaHHBIC
C HeOJIaTrOIIPHUATHBIM IIPOTHO30M. Bce (hakTophl, KOTO-
pBIe OIICHMBAIOT B IPUBEICHHBIX IIKAJIaX, OIIPEICIISTIOTCS
y TalIMeHTA TOJILKO IIPU MOCTYIUIEHUH [5].

Takum o6pa3om, 1enbi0 pabOTHI CTajJO BBISIBJICHUE
MPenuKTOPOB HeOmaronpusaTHeIX ucxomoB OKC Ha
OCHOBE OIICHKHM IISITUJICTHETO HAONIONEHUSI OOIBHBIX
C TTOMOIIBIO MaTeMaTUICCKOM MOIEITH IJIST ONTTUMU3ALINT
BTOPUYHOUN MPOMPUIAKTAKA U TIePCOHNDUIIMPOBAHHOTO
rmoaxozna K JICYCHHUIO.

Martepuan n metogbl

B wuccnenoBanme Obuti BKIO4EHBI 280 TTallMEHTOB
¢ muaraozoM OKC, rocnuTaan3npoBaHHBIX IO 9KCTPEH-
HBIM TIOKa3aHMSIM B KapOUOJOTMYEeCKOe OTIeJIcHIUE
I'KBNel r. HoBocubupcka. M3 145 6ompHBIX ¢ OKCST
(38 xxenmmH 1 107 myxumn), 135 6ompHBIX OKCOnST
(43 xeHmuHBI 1 93 MyxxunHBI). CpemHUI BO3pacT MyXK-
yuH coctaBmin 56,3%5,2, xenmmu 52,1+5,3 ner. s
noctanoBkH auarHoza OKC ucIoap30BaInuch KpUTEPUT
EBpormneiickoro Kapanojaorndeckoro oouecrsa [4, 6].
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BceM manmeHTaM B Tieprol TOCIMTAIM3ALNHI U TTOCTIe
BBIIACKA TIPOBONIUIM MEOMKAMEHTO3HYIO TepaITrio
COITIaCHO MEXIYHApOOHBIM pekoMeHmauusaMm [7]. Cxema
HCCIICIOBAHMS TAIIMEHTOB BKJIIOYAJa: OCMOTP, 3JICKTPO-
kapauorpaduto (KT, xonTepoBCcKOe MOHUTOPHPOBAHIE
snekTpokapauorpaMmel (XM BKI'), axokapmmorpadms
(OxoKT'), ompeneneHre KOHIEHTPAINN BHICOKOIYBCTBHU-
teapHOro C-peaktuBHOro Oenka (B4-CPB) meromom
UMMYHO(MEPMEHTHOTO aHaln3a CBIBOPOTKA KPOBH,
a-akTopa HeKpo3sa oryxonn, nHTepiciitkunos (MJI-143,
WJI-6, UJI-8), munuoHeiii npoduib (OOLIMIA X0IeCTepUH
(XC), XC mumonpoTenHOB BBICOKOI1 rutoTHOCTH (JITIBIT),
XC mumonporenHoB HU3Koit mwrotHocTr (JITTHIT), Tpu-
raepuasl (TT)). MccnenoBanu reHeTUYECKHE MapKePhl:
rs619203, rs10757278, rs1333049, rs499818, rs1376251,
rs4804611, rs17465637, 1s2549513. UccaenyeMble OMHOHYK-
JeotuaHble TocienoBatenbHocTn (OHIT), accomumpo-
BaHbI ¢ pa3ButiieM MBC, 4yTo paHee OBIIIO TTONTBEPKAECHO
MEXIYHAPOTHBIMU ITTOJTHOTCHOMHBIMHM HCCIICIOBAHUSIMU
[8, 9]. B Hammx mpenpIaymmx padoTax o OICHKE TOMMY-
HeIX ncxonoB OKCnST n OKConST taxke Obuia BBISIB-
JIeHa B3anmMOCBsI3b TepeuncieHHBIXx OHIT ¢ Bepost-
HOCTBIO pPAa3BHUTHS HEOJIArONPUATHOIO MPOTHO3a C II0-
MOIIIBIO pa3paboTaHHONM MOIEJIN IIPOTHO3MPOBAHMSI pHCKa
[10, 11]. B TeueHue mepriona UCCIEAOBAHUS M TI0 HACTOS -
1Iee BpeMsI, CO BCeMU MalleHTaMM TTOIICPKBACTCS KOH-
TaKT C TIOMOIIBIO CPEICTB CBSI3W U €XKCTOMHBIX MCIULINH-
CKHX CMOTPOB, Ha KOTOpBIC IMALIMEHTHI ITPUIIAIIAIOTCS
KIMHUKY. OCMOTPBI BKITIOYAIOT B CEOSI CIIEMYIOIINE KIIH-
HUKO-MHCTPYMEHTAIbHBIC OOCICIOBAHMS: KIMHIMYCCKUIA
ocmotp, DKIT, XM-DKIT, Dxo-KI, 3a60p KpoBH Ha cTaH-
IApTHBIC 1T KapaUOJIOTUIECKUX OOJBHBIX ITOKA3aTellH,
TaKKe BOCITAJINTEIbHBIC IIMTOKUHBI M MOJICKYJISIPHO-TEHE -
THYECKUE NCCIICIOBAHNS.

IIpoBenenne mcciienoBaHMs OBIJIO OMOOPEHO DTHUYe-
ckuM kommuTetoM P®I'BOY BO HIMY (mpoTokon
Ne 89 or 27.10.2016). BcemMn mammeHTaMu 3aIoHsIaCh
dopma HMHPOpMHUPOBAHHOTO cOINIacUs HaA ydacTue
B MICCJICIOBAHNM.

PesynbTaThl u 06CyXaeHue

IlepBoHaYambHO TIpM pa3padOTKe MaTeMaTUIeCKOM
MOIETH IIPOTHO3MPOBAHUS BEPOSATHOCTHA HACTYILICHMS
HeOmaronpusaTHoro IsaTuieTHero ucxoga OKC B kaue-
CTBE IIPOTHOCTHYECKUX (DAKTOPOB WCIIONB30Bamu 23
ImapaMeTpa, B YaCTHOCTHU: BO3PACT, ITOJI, KIMHUICCKUA
IWarHO3, BapuaHTHI JedeHus, kiacc CH mo ximaccudu-
kammu Killip, cpoku 4pecKoXHOTO KOPOHAPHOTO BMeIIa-
teabeTBa (UKB), DKI 11pu rmocTyrieHnn, HHASKC prcKa
no TIMI, xpoHuueckasi cepaeyHass HETOCTAaTOYHOCTH
(XCH) mo NYHA, ocnoxHeHMSI, CPOKHA ITOCTYIUICHUS
ot Havajga OKC, mokazaTen apTepHalbHOTO TaBJICHMS
(A1), TIpeBBIIIAIOIINEe HOPMY, CaXapHBIN AHabeT, Kype-
HUe, dJacToTa cepaeuHbiXx cokpamenuit (YCC) mpu
nocrymuiennn, BenuunHa DB JIK mo 3OxoKI, YKB
¢ perrepdy3ueil CMMIITOM-3aBUCUMOM apTepuu, 3D dek-

TUBHOCTh TPOMOOIUTNYECKOI Teparmu, a Takke OHII:
rs619203, rs10757278, rs1333049, rs499818, rs137625,
14804611, rs17465637, rs2549513

Hnst mccaenoBaHUs BIUSHUS TIEPEIMCICHHBIX BBITIE
(bakTOPOB HA BEpOSITHOCTh HEOJATOTIPUATHOTO TISITHUIICT-
HEro ucxona ObITA BKITIOYEHBI 122 OO0JTBHBIX, Y KOTOPBIX
VIMEJINCh TaHHBIC TI0 BCEM M3 BBIIICIIPUBEICHHBIX ABAI-
matu Tpex dakropoB. CpemxHuit Bo3pacT OOJIbHBIX B TaH-
Hoit rpymie coctaBui 60,1+5,4 yer; My:X4uH ObLIO 89,
KeHIIWH — 33. M3 Bcex 23 pakTopoB MeTogaMu (paKTop-
HOTO 1 KOPPEJSIIMOHHOTO aHaIM3a ObUTH OTOOPaHBI IS
BKJTIOUCHHS UX B MaTEMaTUYECKYIO MOIETb CIICAYIOIINe
(dakTopsl (TIepeMeHHbIC): Bo3pacT (0003HAUCHHE TIepe-
menHoi X2), Killip — X6, unaekc pucka — X8, rurepro-
Hust — X12 caxapubeiii gmaber — X13, RS137625-X15,
RS137630—X20, RS137632—X22. DTu mnepeMeHHBIE
WMEIN 3HAaUYMMBIC BBICOKHME KO3(D(PUIIMEHTH ITapHOI
KOPPEJSIIUN ¢ HeOJIaroNPpUSITHEIM MCXOIOM (TIPUMEpPHO
0,15-0,20) u cmabyro KOpPEIISIIIIio MeXIy COOOii.

Tak Kak 3aBHCHMMasl IepeMeHHasl Y — IIpUHHMAaeT
TOJBKO IBa 3HaYeHMSI (1 — HeOJIaroIpHSTHBIN MCXOI,
0 — GaroNpUSITHBIN UCXOM), TO B KAYECTBE MaTeMaTHIe-
CKOit Momenu ObLIa TIPUHSATA JIOTHCTUYECKAsST MOICIb,
BBIUHCIISIIONIAS. BEPOSTHOCTH HEOIATOIIPUSITHOTO MCXOMA.
B o61mmem BrIe 3Ta MOIETb OIPEIEISICTCST BRIPAXKCHUEM:

1
P = T3

M

rme 2(X) =5, +j§lﬂj ’ Xj, J3; — HensBecTHBIE KO3 HUIIN-
EHTBI PETPECCUOHHOM Monenn, X; — HE3aBUCUMBIE TIEPE-
MeHHble Monenu. BuaHo, 4yTo 3HayeHue p(X) MOXET
MeHSTBCST OT 0 (z(X)=-o°) mo 1 (z(X)=+o°) u 3HAUCHUS
p(X) MOXXHO MHTEPIIPETUPOBATH KaK BEPOSITHOCTh Heb1a-
TOMPUATHOTO ucxona. Iist MporHo3upoBaHUs 3HAYECHUIN
nepemeHHo# Y (0 v 1) mcmonb3yeTcs caeayoliee mpa-
BWJIO:

_{O, ecaup(x) < C,;

L, ecau p(x) > Cp,
rne C, — BenmanHa nopora (0<C,>1).

JI1st omipeneNieHHBIX BhIIIEe TIEPeMEHHBIX JTOTUCTUYE-

CKast MOIECJIb UMECT BUM:

1
p(X) = 1+ @Bt BXFBX BB X+ B X+, + 5K ]

12712 15715 20 23723

BrraucieHne OLEHOK b; I HEM3BECTHEIX KO3 du-
LIUEHTOB [3; OCYLIECTBIIANOCEH C UCTIONb30BAHNEM MOIYJIS
PEI'PECCHS cratnctmaeckoro makera SPSS (Bepcus
22). Torma BEIOOpOYHOE (IKCIIEPUMEHTAILHOE) YpaBHE-
HUE PErpecCuy IIPUHSIIO BUI:

AV — 1
p(X) - 1+e'mo+ﬁzxz+ﬁoxs+/3xxﬁl3 X VX1 (2)

12712 15715

BeramciaeHabIe KO3 GUITUEHTHI b”, b23 OKa3aJnch
HE 3HAYMMBIMUA ¥ IIOSTOMY B IIOCTPOCHHYIO MOIEJb
He Bounu. JIJIs TIpOBEpPKY aIeKBATHOCTH ITOCTPOCHHOI
mornenu (2) maHHBIM HaOmomeHWN Ham 122 OOJBHBIMU
OBLIIM BEIYUCIEHBI KO3 (PUIIUEHT YyBCTBUTEIbHOCTHU qus
(BepOSITHOCTH TIPABWILHOTO ITPOTHO3MPOBAaHMUS HebJIa-
TOIIPUATHOTO UCX0Ma) M KO3(PPUIIMEHT cieIn(UIHOCTH
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K. (BEepOSITHOCTh IIPABUJILHOTO IIPOTHO3MPOBAHMS

OyaronpugTHOr0 mcxoma). Ilpy IPUHITOM ITOPOTrOBOM
3HAYEeHUU Cp =0,5 moJy4YeHbI: quﬂ =0,74, K =0,65.

cnen

DTU BEJIMYMHBI TTO3BOJISIOT PEKOMEHIOBATH MOCTPOEH-
HyI0 Mofeib (2) [ MpOrHO3UPOBaHUSI HEOJIATOIPUSIT-
HBIX 1cxonoB y 60ombHBIX ¢ OKCnST n OKConST.
ImaBHBIE TIPEMMYIIECTBA pa3pabOTaHHON MaTeMaTH-
YeCKO MOIEIN TIPOTHO3MPOBAHUS HEOJIArOMPHUSITHOTO
raTrieTHero poraosa OKC cocrodar B ToM, 4to opmyiia
paspaboTaHa Ha OCHOBE JaHHBIX ITSTWIETHETO HAOIIONe-
HUSI POCCUMCKHUX MALMEHTOB, B (OPMYJTy BKJIIOUEHBI TaH-
HBbIE MOJIEKYISIPHO-TEHETUYECKNUX WCCIEIOBAaHUI ITaly-
€HTOB, YTO ITOBBIIIAET €€ IIPOrHOCTUYECKYIO TOYHOCTb.

3aknioyeHue
WUcnons3oBanne MareMaTuecKoit MOIEIN ITPOTrHO3U-
POBaHHUA OTHAICHHBIX He6J'IarOHpI/I5ITHLIX NCX0a0B OKC
IIO3BOJIAACT OLUCHUTL 3HAYCHME KOHKPCTHBIX Cl:)aKTO]:)OB
puUCKa U MpEANKTOPOB, COOTBETCTBEHHO, BHOCHUT BKJIA[
B ONTUMM3AIUIO0 BTOPUYHON MPO(PUIAKTUKHA U TIEPCOHU-
(DI/ILII/I]:)OBaHHOFO moaxona K JICHEHUIO. Bwmecte ¢ TEM, BJIN-
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Monumopdunam reHa TNF y 60nbHBIX C OCTPbIM KOPOHAPHbLIM CUHAPOMOM: AaHHble peructpoB OPAKY |

n OPAKYI I

BpaxHuk B.A."%,  MuHylikuHa J'I.SO.Q, Asepkoea A.0.2, 3yGoaE.A.", PoroxunaA.A.°, Espokumosa M.A.", Tanseuy A.C.°
TepeLueHko C.H.* Kosnonosa H.A.”, [neaep M.T-%, dropa A.B.”, Boea O.W.”, Xoponeu E. B.2, Kapmaruvikosa E. A.°, KonctaHTuHos B. 0.,

Cnewnnos I W."", Nankosuesa E. H.”, 3ateiiumkos [1. A"

Llenb. MpoaHanManpoBaTb BO3MOXHYIO accoupaumio pucka pas3sutus Hebnaro-
NPUSTHBIX UCXOA0B 3a60neBaHus y 60MbHBIX, NEPEHECLUMX 3MIN30L, OCTPOro KOPO-
HapHoro cuHapoma (OKC), ¢ nonumopduamom reHa TNF.

Marepuan n metoabl. B nccnenosaHue BKOYEHb! NauMeHTsl, HabnoaasLLvecs
B 2 pernctpoBbix uccnepoBanusax OPAKYJT | u Il (O6ocTPeHue uemnyeckoi
6one3Hn cepauA: nornkKo-BeposiTHOCTHbIE NYTU NPOrHO3VMPOBAHUS TEYEHUS AN
ontumusaumn Jlevenms). Beero ob6cnepoBano 2012 GonbHbix ¢ OKC. CpepHuit
BO3pacT 6onbHbIX cocTaBun 64,7+12,69. B uccnepnosaHun 6bino BktodeHo 1205
Myx4nH (59,8%) n 807 xeHwwmH (40,2%). 741 GonbHo (36,8%) ObIn BKNtOYEH
B vccnepoBaxue B cBsan ¢ OKC ¢ nogbémom ST, 1271 (63,2%) — ¢ OKC 6e3 noab-
éma ST. HabniofieHve 3a 60bHbIMM OCYLLECTBASNOCH C 10 IHS OT MOMEHTa KNWHW-
yeckoit ctabunusaumn. KnuHudeckme ucxoabl HabnmopeHns GUKCMPOBaNuChb
Ha OCHOBaHWM TeNedOHHbIX KOHTAKTOB C GONbHBIMW WM WX POLCTBEHHUKAMW,
a Takxe B xofie BU3MTOB ambynaTopHoro HabniofeHvs. Viccnenosanue nonmmop-
duama reHa TNF nposoamnnock ¢ nomotpto MLUP.

Pesynbratbl. B 06cnefoBaHHbIx rpynnax Gbina nayyeHa yactoTa anneneil u reHo-
T1NoB reHa TNF: 18 6onbHbIX 6611 HocuTensimm reHoTuna AA (0,9%), 561 60nb-
HbIX — reHoTuna AG (27,9%), 1433 6onbHbix — GG (71,2%). Y naupneHToB, MMeIoLmnX
B reHoTune annenb A reHa TNF, LOCTOBEPHO Yalle PerMcTpMpoBanvch CepaeyHo-
cocyauctele cmeptu (9,8% no cpaBHeHwto ¢ 6,6% y HocuTteneii reHotuna GG,
p<0,001), kONM4ECTBO CMEPTEN BHE KapamabHbIX MPU4UH LJOCTOBEPHO HE OTAMYa-
nocs (3,5% 1 3,1%, COOTBETCTBEHHO). He Bbino CyLLeCTBEHHbIX Pa3NINYMiA B 4acToTe
daTanbHbIX 1 HedaTanbHbIX UHCYLTOB, KONIMYECTBE OC0XHEHHBIX CIy4aeB nepu-
depuyeckoro atepockneposa. B rpynne nauyeHToB, UMEIOLLMX B FEHOTUME annenb
A, yaue ¢ukcrposanmcb NoBTopHble ann3oasl OKC (21,4% no cpasHerwio ¢ 12,8%
y Hocuteneit reHotuna GG, p<0,001). Yactota NOBTOPHO BbIMONHEHHbIX NOCNE
BbINUCKM U3 CTaLyoHapa BMeLIATeNbCTB CYLECTBEHHO He oTnnyanack. HesaBu-
CUMO BAVSIIOLMMM Ha BEPOSITHOCTb HACTyrneHust nioboro HebnaronpusiTHoro
ucxopa (cmeptb, OKC, MHCYNBT, OCNOXHEHHbIV aTepOCKIeP03, MOBTOPHbIE BMeLLa-
TENbCTBA Ha KOPOHAPHBIX COCyaax) dakTopamMu Okasanuchb: Hanmyne uHdapkTa
muokapga (Ol 1,235 (1,041-1,464)) n HeLOCTaTOYHOCTM KPOBOOBPALLEHUS B aHaM-
Hese (OLL 1,22 (1,02-1,44)), cHuxenne CK® (OLL 1,04 (0,87-1,43)) n HOCUTENLCTBO
reHoTunoB AA n AG reHa TNF (OLU 1,35 (1,14-1,60)).

3aknioueHune. HocrnTenbCcTBO peakoro annens A nonumopdHoro mapkepa G(-308)
A reHa TNF accoummpoBaHo ¢ 6011ee 4acTbiM pas3BUTMEM HEBNaronpUsITHLIX UCXO0-
0B y 60nbHbIX, NepeHecLunx obocTpeHne UBC.

Poccuiickuii kapavonormyeckuii xypHan. 2018;23(10):22-27
http://dx.doi.org/10.15829/1560-4071-2018-10-22-27

Kniouesble cnosa: $haktop HEKpo3a Onyxou, reH, OCTPbIi KOPOHAPHbBIVE CUHAPOM.
KoHdnukT nHTepecos: He 3asB/eH.
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Al — apTtepuansHas runepteHaunsi, AKLL — aopTOKOpOHapHOE LUYHTUPOBaHME,
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Polymorphism of TNF gene in acute coronary syndrome patients: data from the registries ORACLE |

and ORACLE I

Brazhnik V. A."?, Minushkina L. 0.2, Averkova A.0.%, Zubova E.A.", Rogozhina A.A.2, Evdokimova M. A.", Galyavich A.S.%, Tereshchenko S.N.*,
Koziolova N.A.°, Glezer M.G.%, Jagoda A.V.", Boeva O.l.", Khoroletz E.V.2, Karmanchikova E.A.%, KonstantinovV.0."°, Speshilov G.I.",

Dankovtseva E. N."?, Zateishchikov D.A."

Aim. To analyze possible association of the risk of adverse outcomes development
in patients post acute coronary episode (ACS), with the polymorphism of gene TNF.
Material and methods. To the study, patientsincluded, that were under observation
in 2 registry studies ORACLE | and Il (Exacerbation of coronary heart disease: logic-
probability ways of course prediction and treatment optimization). In overall, 2012
ACS patients assessed. Mean age 64,7£12,69 y.o. There were 1205 males (59,8%)
and 807 females (40,2%). 741 patients (36,8%) included with ST elevation ACS,
1271 (63,2%) — with non-ST elevation ACS. Follow-up started at the 10th day from
clinical stabilization. Clinical outcomes were gathered based on phone calls with the
patients and their relatives, as during the outpatient office visits. Assessment of
polymorphisms of gene TNF done with PCR.

Results. In the assessed group, the frequency of alleles and gene TNF genotypes
were measured: 18 patients carried genotype AA (0,9%), 561 patients — AG (27,9%),
1433 — GG (71,2%). In those with the allele A gene TNF, more commonly the episodes
of SCD were noted (9,8% comparing to 6,6% of GG carriers, p<0,001); rate of non-
cardiac death did not differ significantly (3,5% and 3,1%, respectively). There were no
significant differences in the rate of fatal and non-fatal strokes, number of non-
complicated cases of peripheral atherosclerosis. In the group of patients with allele A,
there were more common the repeated ACS episodes (21,4% vs 12,8% in GG carriers,
p<0,001). The rate of repeated after discharge interventions did not differ significantly.
Independent factors for any adverse outcome (death, ACS, stroke, complicated
atherosclerosis, repeated coronary interventions) were myocardial infarction (OR
1,235 (1,041-1,464)) and heart failure (OR 1,22 (1,02-1,44)) in anamnesis, decreased
GFR (OR 1,04 (0,87-1,43)) and carriage of AA and AG gene TNF (OR 1,35 (1,14-1,60)).

Conclusion. Carriage of the rare A allele of polymorphic marker G(-308)A gene TNF
is associated with more common development of adverse outcomes in patients after
exacerbation of CHD.

Russian Journal of Cardiology. 2018;23(10):22-27
http://dx.doi.org/10.15829/1560-4071-2018-10-22-27

CMEpTHOCTh OT CEepIeYHO-COCYIMCTHIX 3a00IeBaHUIA
ocTaeTcs OmHOIT M3 Hamboyiee 3HAYMMBIX B CTPYKTYpe
0o0111ei1 cMepTHOCTU B Hallelt ctpaHe [1]. Bo3amoxHOCTH
IIPOTHO3MPOBATh Pa3BUTHE HEOJIATONPHUSATHBIX MCXOIOB
KOpPOHApHOI 00JIE3HM ceplla MPUA 3TOM OCTAIOTCS Orpa-
HUYCHHBIMU, CYIICCTBYIOIINE IIKAJIbI OLIEHKM pHCKa
BKJTIOUAIOT JAJICKO HE BCE M3BECTHBIC (PAKTOPHI PUCKA.
3HaueHNEe HEKOTOPHBIX (haKTOPOB HE JO KOHIIA M3Y4eHO,
OTCYTCTBYIOT IOAHHBIC IIPOCITIEKTMBHEIX HAOIIONCHUIA,
OTHOCSIIIIAXCS K POCCUMCKON MOMyJISIIUHA. DTO OTHO-
CHUTCS, B YaCTHOCTH, K OIPEACICHNIO 3HAYNMOCTHU PsiIa
HaCJICACTBEHHBIX (PaKTOPOB.

IIpoBocnaymMTeNbHBIE W TIPOTHBOBOCIIAIUTEIHHEIC
(akTOpHI, TO-BUANMOMY, UTPAIOT BaXKHYIO POJIb B ITATOTE-
He3e umeMmdeckoit 6onesnu cepnma (MBC) u octporo
kopoHapHoro cuHapoMa (OKC). Iloka3aHo, 4TO OYEeHB
CYIIECTBEHHEIM (DaKTOPOM, OIPEIOCIISIONINM YPOBEHb
SKCIIPECCUN TTPOBOCITATIUTEIIBHBIX IIUTOKIMHOB, IIPOTPec-
CHpOBaHHWE aTepOCKIIepO3a W JAeCTa0MIM3AllNIO aTepo-
CKJICPOTHYECKOM OJISIIIKU, sABIsIeTca (akKTop HEKpo3a
omyxomu anbda (PHO) [2]. AktuBHOCTh PHO BO MHO-

Key words: tumor necrosis factor, gene, acute coronary syndrome.
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TOM OIIpeNesiIeTCs HOCUTEIBCTBOM OIPEICIICHHBIX TTOJIH-
MOp(MHBIX BapHaHTOB TeHa (aKTopa HEKpo3a OITyXOJH
(TNF). T'en TNF otHOCUTCS K UMCITy TEHOB IJIABHOTO KOM-
TUTeKca THCTOCOBMECTUMOCTH. M3BECTHO, YTO HEKOTOPHIC
pemKre BapHMaHTBI TeHa MOTYT OBITh aCCOLMUPOBAHEI
C pa3BUTHEM CHUCTEMHBIX BOCITAJIUTEIIBHBIX 3a00JIeBaHUIA
[3]. Moxka3ana accoumaumst monuMopdusma reHa TNF
C pa3BUTHEM CaXapHOTO nrabeTa, (hOPMUPOBAHMUEM METa-
6osmueckoro cuHapomMa. EcTb u psin paboT, Kacalomumxcst
accoIany pa3IMIHBIX (GOpPM aTepoCKiIepo3a C ITOJIH-
Mopduzmom reHa TNF, omHaKO cpeny HUX IPaKTHICCKU
HET JaHHBIX TIPOCIIEKTUBHBIX MCCIICIOBAHII, paccMaTpH-
Batomux TedeHre MbC 1 pucK pa3BUTHS OCIOKHEHMIA.

Llenbio Haeit paboOThI OBLIIO TPOAHATU3UPOBATH BO3-
MOXHYIO aCCOLMAlIMI0O PUCKA Pa3BUTHS HeOJaronpusitT-
HBIX HMCXOHOB 3a00JIcBaHMSI Y OOJBHBIX, MEPEHECIITNX
smm3on OKC, ¢ momumopdusmom reHa TNF.

Martepuan n metogbl
B uccnenoBaHye BKIIOUEHBI IALMEHThI, HAOII0IABIII -
ecst B 2 peructpoBbix ucciegoBanusx OPAKVIL 1 u 11
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(O6ocTPeHme mmmeMmdeckoit 6ose3Hn ceparA: tornKo-
BEPOSITHOCTHBIC IIYTH IIPOTHO3MPOBAHUS TCUCHUS IS
orrumm3anuu Jleuenust). B mccaenoBanmm OPAKVIT 1
Habmomamuch 1193 6ompHEBIX, nepeHecmx amm3on OKC
u3 16 ueHTpoB B 7 roponax (Mocksa, YesnsiouHck, KaszaHb,
Ilepmb, CraBpomnonb, PocroB-Ha-Jlony, Cankr-Ilerep-
oypr). B ncciemoBadme BKIIIOYaIM OOJIBHBIX C HECTAOMIIb-
HO#t cTeHOKapmueid m wumHpapKroM Muokapma (MM)
¢ mombeMoM U 0e3 mombeMa cermeHTa ST. HaOmromeHwme
HaunHAIOCH ¢ 10 THSI OT MOMEHTA OCTPOTrO KOPOHAPHOTO
coObITus. Pazsutue peurnrBa MM wiv mOBTOPHBIX UIlIe-
MHWYECKHNX BIM30I0B IJIUTEIBHOCTBIO Oonee 10 MUHYT
CIIYXWIIO OCHOBAaHMEM IUISI OTCPOUYKU BKITFOUCHMST OOJIb-
HoTO B HcciienoBanue emie Ha 10 mHeit. ITonpobHO KpuTe-
pUM BKJIOUCHUSI B MICCIICMOBAHME OIMMCAHBI HAMHM paHee
[4]. Habop B uccnenoBanue mposoamiics B 2004-2007rr.

B ucciaenosanmne OPAKYII 11 Bxiaroganucs GOabHBIE
¢ OKC, xoTopbIM 00CYyXHAIOCh MPOBEICHNE IPECKOXK-
Horo KopoHapHoro BwmemiatenbcTBa (UKB) B manHYyIO
TOCITATAIN3AINI0, BHE 3aBUCMOCTH OT TOTO, TIPOBEICHO
YKB unu Her. [TonpoOHO KpUTEepUU BKIIOYEHUST OMHU-
CaHBbI B MPEAIIECTBYIOIUX MyOauKauusx [5].

B nipencTaBieHHBII aHAIM3 BOLIIM JaHHBIE O 952 60/Ib-
HBIX, BKIIIOUCHHBIX B MCCIICMOBAHNE Ha 0a3¢ COCYINCTOTO
nentpa 'BY3 I'Kb 51 /I3M. BxiioueHue B McclieqoBaHe
mmpoBoxuiiock ¢ 2014 mo 20171T.

KpurepusmMu MCKITIO4eHNST OBUTH OTCYTCTBHE ITMCHMEH-
HOTO coriacysl OOJILHOTO Ha YJACTHE B UCCIICIOBAHUN VUTH
HEBO3MOXHOCTb KOHTAKTa C OOJIEHBIM TIOCJIC BBITTACKU.

Bce maeHTHI TOJDKHBI TTOIyYaIv CTaHIAPTHYIO Tepa-
11O HAa OCHOBAHWU JIEeHCTBYIOIINX peKOMeHmamwii. boib-
IIHCTBY OOJIBHBIX IPOBOOWICS OMOXUMWIECKUI aHAIN3
KpOBU (OITpeie/IeHIE YPOBHS KpeaTUHINHA, 00IIIero 6eika,
ITIOKO3BI, MOYEBOIT KMCIIOTBI, JIUITMIHOTO CITEKTPA).

Hab6moneHue 3a 601bHBIMA OCYIIECTBIISUIOCH ¢ 10 mHS
OT MOMEHTAa KIMHHWYECKON crabmmmiannu. CpemHee
BpeMsT HaOIoneHUS cocTaBuio 4911+19,8 mHeii (B mccie-
nmoBann OPAKVYII I — 644%14,5 gueii, B ucciaeqoBaHUNA
OPAKVII II — 256%7,9 aueit). KiuHuueckue MCXOMbI
HaOmoneHnsT (PUKCUPOBAIMChH HA OCHOBAHUU TeaeOH-
HBIX KOHTAKTOB C OOJIBHBIMH WUIM WX POICTBEHHUKAMM,
a TakKe B XOlIe BUBUTOB aMOY/IaTOPHOTO HAOIIOMCHNS.

HccnenoBanre omoOpeHO JIOKAIBHBIMA STUYCCKUMU
KOMMTETaMU OpraHu3aluii, ydJacTBYIOIIMX B CCIIENOBAaHUM.

HUccaenopanne mnoaumopdusma renoB. BrineneHue
reHomHoi JIHK mpoBomunum meromom ¢eHOJ-XJIOPO-
(G OopMHOI SKCTPAaKIINK U3 BEHO3HOU KPOBU. AMILTU(H-
Kalnio IOJUMOP(MHBIX YYaCTKOB TE€HOB ITPOBOIWIN
Ha ammmdukatrope PHC-2 (“Techne”, Beaukobpura-
Hus1) ¢ moMomnblio ITIP. Arapo3Hble rem OKpallIuBaIn
OpPOMMCTEIM STHAWEM, ITOJIUAKpWIAMUIHBIE — HUTpA-
ToM cepebpa. TepmocrabunwpHyio JHK-momumepasy
Taq, Tpudocdarer n pectpukrassl Mbol n Pstl momy-
yanu oT pupmbel “@Pepmenrtac” (1. Bunbaioc, JIuTpa),
pectpukrasy BstDEI — or OO0 “Cub6sn3um” (1. HoBO-
cnbupcK). ONMUTOHYKJICOTUIHEIC MpaitMepbl CUHTE3UPO-

Banbl B OO0 “CuHron” (r. Mocksa). Bruto mmpoBeneHo
ncciaenmoBanne TmoiauMmopdHoro BapmaHTa G(-308)A
(rs1800629) reHa ¢akropa Hekpo3a oryxouu anbda (TNF)
C WCHOJIb30BAaHUEM TIpaiMEepoOB gcaataggtitigaggggcctg
W gggattiggaaagtigggga.

Craructrgeckasi 00paboTKa TaHHBIX ITPOBOMIIIACH TIPH
oMoty rmporpaMmbl SPSS 23.0. JIJ1s1 MpoTSsKeHHBIX TTOKA-
3aTelIell OBUT TIPOBENEH aHAIN3 pacIpeneaeHUST M KpHUTe-
PHEB €T0 COOTBETCTBIS HOpMaTbHOMY. [10CKOIBKY pactipe-
IeJICHe BCEX M3YUCHHBIX ITapaMeTPOB COOTBETCTBOBAJIO
HOPMAaJIBHOMY, IISI aHAJIM3a IIPUMEHSUIH TIapaMeTPIUYCCKIE
MeTombl pacdera. JIJIsT TpOTSTKeHHBIX TTePeMEHHBIX PacCcum-
THIBAIM CPETHME BEJIMYMHBI W CTAHIAPTHOE OTKJIIOHCHME
ot cpenHero (MzSD). JI71sT OLIEHKH TOCTOBEPHOCTH Pa3iiv-
YUs CPEIHMX WCIIOIb30BaIN t—TCZCT. JMCKpeTHBIC Beld-
YHBI CpaBHUBAIIN 110 KpuTepuio ¥ ITnpcona. IpoBommics
aHaIN3 BBDKMBACMOCTH U BIIMSIONIMX Ha Hee (paKTopoB
meronoM Kaplan-Meyer. B kauecTBe OCHOBHOTO aHAJIM3U-
PYEMOTO COOBITHS pacCMATPUBAJICS TePBbIii HACTYIMBIIIIA
y OOJTLHOTO HeOIAaronpHSITHBIN Mcxon. B KauecTBe OCHOB-
HOTO CTAaTHCTUYECKOTO KPUTEPHS MCITONB30BAJICS KpHTE-
puit Log Rank. Iy OLlGHKM HE3aBUCHMOCTU BIIVSTHUS
Pa3IMIHBIX (DAKTOPOB HA BELKBAEMOCTh OOJTEHBIX ICTIOh-
30BaJId JIOTHCTUYECKYIO perpeccuto. [TapameTpsl, mpome-
MOHCTPHPOBABIIINE CTATUCTUYCCKYIO 3HAYMMOCTh B XOIE
0nHO(AKTOPHOIO aHaIM3a, ObUIM BKIIIOYEHBI B MHOTO(aK-
TOPHBINA aHam3. Pa3paboTKy MporHo3a Mcxoma OCyIecTB-
JISUT TIPY TIOMOII METOIOB MHOTOMEPHOTO (haKTOPHOTO
aHaIM3a 1 MHOTOMEPHOI1 JIOTUCTHYECKOI pEerPECCHL.

Pesynbrathbl

Bcero B peructper OPAKYJI I u OPAKYVYII 11 6b110
BioToueHo 2012 6ombHbIX (1085 1 927 GOMBHBIX, COOTBET-
ctBeHHO). CpenHuii Bo3pacT OOJNBHBIX COCTaBUJI
64,7%£12,69. B uccienoBanue 6610 BKIOYEHO 1205 Myx-
quH (59,8%) u 807 xxenmnn (40,2%). 741 6ombHOI (36,8%)
ObUT BKJIIOUEH B ucciiegoBanue B cBsa3u ¢ OKC ¢ nombé-
moMm ST, 1271 (63,2%) — OKC 6e3 nombéma ST. Ha MOMeHT
BKJTIOUeHUS B riccneqoBanue 1431 6ompHOIT ctpagan UBC
(71,1%), 648 (32,2%) OONBHBIX UMeTU B aHaMHe3e
uHdapkr mumokapma, 1685 (83,7%) — aprepualibHYIO
runeptormio (Al'), 917 GonbHBIX (45,5%) — AT 3 cTeneHu
Tspkectu. 212 6onbHbIX (10,5%) — mepeHOCWIM Hapylile-
Hue Mo3roBoro kpoBoobpaiuenus (HMK), 332 (16,5%) —
MMeI aTepocKiIepo3 Iepudepuueckux aprepuii, 368
(18,2%) crpamanm caxapHbiM nmuabetom, 1089 umenu cep-
neunyio HemoctatouHocTh (CH) mo Hacrosmieit rocrimra-
muzaumu (54,1%). Cpennuit unneke maccol Tena (MMT)
coctaBun 28,7%5,11 KI/MZ, CKOPOCTb KITyOOUYKO# (prITh-
tpaumn (CK®) — 61,0+£22,4 m1/mun/1,73 M.

B o06cnenoBanHbBIX TpyIinax ObUla M3y4eHa 4acToTa ajlie-
Jieit 1 reHOTUTIOB TIoymMopdHoro BapranTta G(-308)A reHa
TNF. 18 6onbHbIX ObUM HOcUTeIsIMU reHoTura AA (0,9%),
561 6onbHbIX — reHotuna AG (27,9%), 1433 6ombHbix — GG
(71,2%). PacnpeneneHue 4acTOT TEHOTUIIOB OTIMYACTCS
OT OXUJAeMOW CcoIlacHO ypaBHeHHUIO Xapnu-BaiiHOepra
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Tabnuua 1

YacTtoTta pa3eutus He0G1aronpusATHLIX UCXOA0B Y HOCUTENei pa3HbIX reHOTUNOB reHa TNF

Ucxopg,

HebnaronpusTHble UCX0Ab! HE 3aperncTpUpOBaHbI 311 (53,7%)
CepaeyHo-cocyamcTble CMepTH 57 (9,8%)
datanbHbI UHCYNLT 5(0,9%)
[Jpyras cmepTb 20 (3,5%)
Bce cmepTn 82 (21,2%)
HedaTtanbHblit MHCYSLT 10 (1,7%)
OcnoXHeHHbI nepudepuyecknin aTepocknepos 5(0,9%)
OKC (HedaTanbHbIii MM+HecTabuibHas cTeHoKapaus) 124 (21,4%)
MosTopHble AKLLI+YKB 47 (8,1%)

JI1060i1 HEGIarONMPUATHBINA UCXO.T

Hocutenu renotnos AA n AG rena TNF

JIto6as cMepTh

Hocutenu reHotnna GG reHa TNF - p

949 (66,2%) <0,001
95 (6,6%) <0,001
13 (0,9%) HA,
44 (3,1%) HA,
152 (14,1%) <0,001
17 (1,2%) HA,
6 (0,4%) HO
184 (12,8%) <0,001
125 (8,7%) HL
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Puc. 1. luHamuka HakonneHns HebnaronpusaTHbIX UCXOA0B Y 6ONbHBLIX C Pa3HbIMM reHoTMnamm reqa TNF.

(x2=21,13; p<0,001), 3a cU4eT CHIDKCHUSI YaCTOTHI PEIKOIrO
TOMO3UTOTHOTO TEHOTHWITA. bbIIa IIpoaHaIM3MpOBaHa
YacToTa pa3BUTHS HEOIArONPHUSITHRIX FICXOIOB 3a00JICBAaHNS
Yy HOCHTEJICH pa3HbIX TeHOTHUIIOB TeHa TNF (Tabm. 1).

Y manmeHTOB, UMEIOIINX B TCHOTHIIC aJUTeIb A TeHa
TNF, nocToBepHO 4allle PeTMCTPUPOBAINCH CEPIEUHO-
COCYIMCTHIC CMEPTH, KOJIMIECTBO CMEPTEil OT BHEKAPIH-
aJIbHBIX TIPUYWH JOCTOBEPHO HE OoTIMYanoch. He OBUIO
CYIIIECTBEHHBIX Pa3IMINiA B YacTOTe (paTaabHBIX U Heda-
TaJbHBIX MHCYIBTOB, KOJIMIECTBE OCIOKHEHHBIX CITyIacB
meprdepruIecKoro aTepockiaepos3a. B rpymme mammeH-
TOB, UMEIOLIMX B TEHOTUIIE aJlJIeb A, yallle (PUMKCUpoBa-
mmchk moBTopHBIe 3mm3onbl OKC. YactoTa MOBTOpHO
BeImoJIHeHHBIX UKB T1I0ciie BHIMMCKM W3 CTallMOHAapa
BMEIIATEIIBCTB CYIIIECTBEHHO HE OTINYAJIACH.

C nmomomipio aHamm3a Karmrana-Meiliepa ObI10 TIpoaHa-
JIM3UPOBAHO HAKOIUICHMWE HEOJIaronpusITHBIX WCXOHOB
y OOJIbHBIX C pa3HbIMU TeHotunamu reHa TNF. [1poananm-
3WPOBaHbI TPX KOHECYHBIC TOUYKM — BCE HEOIATOPUSTHEIC
HcXombl (00Iasi CMEPTHOCTh, TTOBTOpHBIC amm3onel OKC,

HedaTabHble MHCYJIBTbI, OCJIIOXKHEHHBIN aTepOCKIIepo3,
TMOBTOPHBIE KOPOHAPHBIE BMEIIATENbCTBA), 0O0ILAsi CMepT-
HOCTB 1 CEPIECIHO-COCYIVCTRIC MCXOIBI (CEPIEeIHO-COCYIIIC-
Tast CMEpTHOCTB 1 TToBTOpHEIE 31m30mb OKC). Ha pucynke 1
MoKa3zaHa IMHAMUKa HaKOIUIEHUSI 3TUX HeOJIaronpusTHbIX
MICXONOB Y OOJIBHBIX C pa3HbIMU reHoTunamMu reHa TNF. Jlns
BCEX TPEX BApUAHTOB IPYIIITUPOBKU HEOJIATOMPUSITHBIX KCXO-
JIOB pa3mnyusl B (PYHKIIMY BbDKMBAEMOCTH ObLIM TOCTO-
BEPHBI C MAKCUMAJIbHO BbIPAXKEHHBIMU PA3IMUMSIMU B OTHO-
ILIEHUU CEPIEUYHO-COCYIUCTBIX UCXOMOB.

B kaxnoii 13 rpyni otMeuaaach 00Jbliiasi BEPOSITHOCTD
pa3BUTHSI HEOJIArOMPUSITHBIX UCXONOB Y HOCUTENEl TeHOTH -
noB AA n AG. 1)1 olleHK! HE3aBUCUMOCTHU BIIUSTHUS pa3-
JIMYHBIX KJIMHUYECKUX U TEHETUYECKUX (paKTOPOB Ha pUCK
pPa3BUTHSI BCEX HEOJIAronpusITHBIX MCXOMOB ObUT MPOBENEeH
OITHOMAKTOPHBI M MHOTO(MAKTOPHBIA pPEerpecCUOHHBIN
aHam3 (Tabn. 2). HezaBHMCHMMO BIMSTIOIIMMM Ha BEpOSIT-
HOCTb HACTYIUJIEHUSI JIIOOOTO HEOJAronpMsITHOIO KCXona
dakTopamu okazammch Hammure UM u CH B aHamHe3e,
MOBBILLIEHUE YPOBHSI KpeaTUHWHA M HOCUTEIBCTBO T€HOTU-
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Tabnuua 2

OnHOGpaKTOPHBI 1 MHOroaKTOPHbIV aHaNU3 BIMSIHNS KJIMHUYECKUX U reHeTu4ecknx ¢pakTopoB Ha Ucxoabl 3aboneBaHus

dakTopsl 0O6Las CMEPTHOCTb Jio6oii HebnaronpusTHLIA UCXOZ, KopoHapHbIi ncxop,
OpHohaKTOpHbIN MHuorodakTopHbiii OpHODaKTOPHBbIN MHuorodakTopHbiii OpHohaKTOpHbIN MHuorodakTopHbiii
aHanu3 aHanna aHanu3 aHanm3 aHanua aHanu3
ow p ouwl p owl p ouwl p ow p ouwl o]
(O 95%) (AW 95%) (AN 95%) (AW 95%) (AN 95%) (Y 95%)
Bospact 1,05 <0,001 1,05 <0,001 1,011 0,001 1,002 HA, 1,01 0,005 0,99 HA,
(1,03-1,06) (1,03-1,06 ) (1,005-1,017) (0,99-1,009) (1,001-1,015) (18)
Al 3ct 1,33 0,046 0,92 HO 1,31 HO dakTop 1,08 HA, dakTop
(1,01-1,72) (0,65-1,29) (0,97-1,77) B aHanu3 (0,88-1,32) B aHanu3
He BKJ/II04EH He BKJ/II04eH
HMK B aHamHese 1,51 0,024 1,16 HO 1,41 0,047 1,13 HO 1,11 HO, dakTop
(1,02-2,15) (0,91-1,36) (1,01-2,14) (0,94-1,71 (0,82-1,51) B aHanu3
He BKJ/II04YeH
/M B aHamHe3se 1,99 0,0001 1,64 0,004 139 0,0001 1,235 0,016 1,77 0,0001 1,46 0,001
(1,55-2,45) (11) (1,19-1,66) (1,041-1,464) (19) (1,18-1,82)
CaxapHblii anabet 1,66 0,0001 1,05 HA, 1,27 0,006 111 HA, 1,11 HA, dakTop
(1,24-2,21) (20) (1,05-1,77) 91-1,36) (0,87-1,42) B aHanu3
He BKJ/II0YEH
HepoctatoyHocts 2,20 0,0001 1,52 0,034 133 0,001 1,22 0,022 1,77 0,0001 1,66 0,0001
KpoBoobpalueHus  (1,69-2,81) (1,03-2,24) (1,16-1,53) (1,02-1,44) (1,47-2,13) (1,31-2,10)
B aHamMHe3se
CkopocTb 2,09 0,0001 1,19 HA, 1,16 0,001 1,04 HA, 1,34 0,003 127 0,029
KNy6o4KOBOW (1,56-2,78) (0,82-1,72) (1,02-1,34) (0,87-1,43) (1,10-1,62) (21)
dunbTpaumm
<60 mMn/MuH/1,73 v
HocwutenscTeo 1,35 0,026 148 0,028 1,27 0,002 135 0,001 147 0,0001 16 0,0001
reHotunoB AAnAG  (1,05-177) (1,04-2,12) (1,09-1,47) (1,14-1,60) (1,22-1,78) (1,3-1,98)
reHa TNF

noB AAu AG rena TNF. B oTHoleHN# 06111e#1 CMEPTHOCTH
B YMCJIO HE3aBHCUMO OIPENeSIONNX PUCK (PAKTOPOB
BOIIEJT TakKKe BO3pacT MHalMeHTOB. PUCK KOpOHapHBIX
HeOJIarOIPHUSITHRIX MCXOIOB (CepIeUYHO-COCYIUCTAsT CMEPT-
HocTh M moBTOpHBIE 3130161 OKC) ObIT accolmmupoBaH
¢ nepeHeceHHsIM UM, CH, cHimkennem CK® 1 Hocutenb-
CTBOM B reHoTurle ayuiens A rena TNF.

OGcyxpeHune

®HO omuH M3 Hambojiee 3HAYNMBIX IITUTOKWHOB,
M3y9aeMBIX C CBSI3W C CEPICUYHO-COCYIUCTHIMU PUCKAMMU.
I'en TNF xapTUpoOBaH B XpOMOCOMHOM pernone 6p23-ql2.

HocutenscTBo ompeneleHHBIX BapuaHTOB TeHa TNF
MOXeT OBITb (PaKTOPOM, CTHUMYJIHPYIOIINM 3KCIIPECCHUIO
STOro LUTOKUHA [6]. B HECKOIbKMX UCCIENOBAHMSIX U3y4da-
JIach 3HAYMMOCTD YpoBHS aKcrpeccny @HO 1 HeKOTOPhIX
nomMopdHBIX BapuaHTOB TeHa TNF y 6ombpHBIX OKC.
Bo3HUKHOBEHNE 1 TIPOTPECCUPOBAHKE aTePOCKIEPOTIIC-
CKOTO TIOpakeHUsT KOPOHAPHBIX apTepHii HAa CTaaun CyO-
KIMHUYECKOTO aTepOCKiIepo3a KOPPEIMpPyeT CO CHITKE-
HUeM 3Kcrpeccun perenropoB PHO B KopoHAPHBIX
cocymax y O0JIbHBIX ¢ TTOBBIIICHHBIM apTepPUaIbHBIM JTaB-
nenueMm (AJl) [7]. B MekcukaHCKOM momyasuvu Obuia
ITOKa3aHa acCOIMAIMS Pa3HBIX T€HOTUIIOB MHOJMMOP(d-
Horo BapuaHTa 1s1799964 rena TNF ¢ ypoBHEM LIMTOKKHA,
YPOBHEM XOJIECTEPMHA JIMIIOIIPOTEUIOB BBICOKOM ILIOT-

Hocti 1 OKC [8]. OmHMM M3 caMBbIX 3HAUMMBIX MapKepOB
B 9TOM T'€He, KOTOPHIit acconmupoBaH ¢ pa3sutueM UBC,
sapisercs nomuMmopdHeiii BapuaHt G(-308)A (rs1800629),
BbIOpaHHBIM HaMu [JIs1 UcciaenoBaHus. st moaumopd-
Horo BapraHTa A-308G BrniepBbIe acconmanus ¢ UM oOblna
nokaszaHa B ucciaegoBanum ECTIM, mnoctpoeHHOM
Mo TPUHLUIY “ciydaii-KoHTpoab” [9]. B wmHmmiickoi
TIOMYJISIUY T TeHOTHIIa AA MOIMMOpP(HOTO BapruaHTa
A-308G rena TNF 6bUIO OKAa3aHO CYIIECTBEHHOE, XOTS
¥ CTaTUCTUYCCKM HETOCTOBEPHOE, YBEIMICHUE YACTOTHI
B rpyrmme 60abHEIX OKC 110 cpaBHEHUIO ¢ KOHTPOJIEM
(x2=3,2l3, p=0,073; OILI=1,515) [10]. B mccrenoBanum,
MpoBeAcHHOM B Ipermmu, OblIa ITOKa3aHa aCCOIMALIMS
HOCHUTEIIbCTBA ajUlesT A TOIMMOpPGHOTIO BapHaHTa
A-308G rena TNF c 2-KpaTHBIM YBEJIMYEHUEM pHCKa
OKC. Y OONBHBIX C OTSTOIICHHBIM CEMEHHBIM aHAMHE30M
no MBC yacTora amnenss A 3Toro monmMop@HOro Bapu-
aHTa TakXe oKasajlach AocToBepHO Bbile [11]. Ipyrue
nomuMopdHbie Mapkepsl TeHa TNF (T-1031C, C-857T
u C-863A) He IEMOHCTPUPYIOT ACCOLMALIUK C Pa3BUTUEM
aTepoCKIIepo3a, 4TO OBUIO TMOKAa3aHO B MeTa-aHajIu3e,
BKJTIOUMBIIEM B cebs 6osee 14000 6ompHBIX [12].
Acconanust ypoHs n aktuBHocTH PHO ¢ passu-
teM pa3mnIHbIX popM OKC MoxeT OBITH 0OBSICHEHA
yJgacTeM 3TOro ¢akTopa B PEryISIIAN aKTHUBHOCTHU
BHYTPHCOCYIMCTOTO BOcHajieHUs. VIMEHHO IIpoIecCH
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OPUTMHAJbHBIE CTATbU

BHYTPUCOCYINCTOTO BOCIIAJICHHSI MOTYT UMETh 3HAUYCHIE
IJIST IeCTaOWIM3allii aTepOCKIEPOTHUECCKOM OJISIIIIKY,
nexarmneir B ocHoBe OKC. B akcmeprMeHTe moKa3aHO
CYIIECTBEHHOE YBEIWYCHUE SKCIIPECCHM aaTre3MBHBIX
moirekynn IRAK-M, Toll-momo6Horo penenTtopa 4 Tuma
n wHTepjeiknHa 10 MmpW yBeIMYCHWH ILIA3MEHHOTO
ypoBHs1 PHO. BrimenepeuncieHHble (pakTopbl MOTYT
MIPUBOINTh K aKTWBAIIMX MOHOIIUTOB, KOTOPHEIE MOTYT
Y4acTBOBATh B CTUMYJISIINM MECTHOTO BocmajieHwus [13].
IIpm BBIpaskeHHOM aTepOCKIIEPO3€ IOKA3aHO YyBEIIMUe-
Hue skcrpeccurn ®HO, unrtepneiikuHoB 1 u 6, 4ro
acCOILMMPOBAHO C aKTUBAIIMEH MyTHU CUTHAJIBHBIX MOJIE-
kyn notchl u NF-kb [14].

JpyruM BO3MOXHBIM MEXaHU3MOM aCCOIUAIINU
aktuBaun MHO ¢ passutnem OKC gaBnsieTcd B3auMo-
CBSI3b OTOTO (hakTopa ¢ WHCYJIMHOPE3NCTCHTHOCTBIO.
H3BectHO, uTo yBenmueHue skcrpeccnu @HO accomm-
HPOBAHO CO CHIKCHUEM YYBCTBUTCIBHOCTH TKaHEH
K WHCyauHy. YBenmdeHue ypoBHSI PHO BBISBIISICTCS
y JIAII C BUCIIEPaIbHBIM OXXHUPEHNEM U caXapHBIM Auade-
ToM 2 trma [15, 16]. B HameM mccienoBaHMM accolya-
LMsI HocuTeNnbCcTBa ajuiesiss A reHa TNF okazanock 6osee
3HAYNMBIM TIPEAUKTOPOM HEOJIArONPHUSITHOTO HCXOHa,
yeM caxapHblii [uabeT cam 1o ceode.

ITo mannbM ucciaemoBanuss OPAKYII I mamm yxke
OBLUIO TTOKA3aHO, YTO HOCHUTEIBCTBO PEOKOTO ajljieiis A
ronumopdHoro Mapkepa G(-308)A rena TNF accoum-
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3aknioyeHune

PesymbraThl HACTOSIIIIETO WMCCICHOBAHMSI ITO3BOJISIOT
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PernoHanbHble acnekTbl accouunauuii nonumopduama reHa CYP2C19 ¢ KOpoHapHbIM aTepoCcK/Iepo3oM

npu 0CTPOM KOPOHAPHOM CUHAPOME

Hukonaes K. 10."?, YpBanLuesa W. A%, Batyesa K. 10.%, Anapumt K. A.*® Topoxosa A. B.**, FaHiokos B. 1.5, Koyeprun H. A%, 3enetckas E.M.,

Jindowny, T n.2

Llenb. M3yyeHne accoumaumnii annenbHbix BapuaHToB reHa CYP2C19 ¢ atepockne-
POTUYECKVM MOpaxeHNeM KOPOHAPHbIX apTePWiA Y MaLmMEHTOB C OCTPbIM KOPOHap-
HbiM cuHapomoM (OKC) Ha Cesepe Cubupu (r. CypryT) v B KpynHbIX ropofax
Cwubupckoro denepansHoro okpyra Poccun (CPO).

Matepuan u metoabl. O6cnenoBaHo 296 nocneaosatenbHbix naumeHToB ¢ OKC
NpY NOCTYNEHUN B KapAMONOrMYeckue CTaumoHapbl KpynHbix roponos Cesepa
(r. Cypryr, 114 naumnento) n CPO (rr. MpkyTck 1 Kemeposo, 182 naumeHta). Bcem
nauueHTam BbINOSHEHA KOPOHaporpadus U reHeTuyeckoe MccneaoBaHue (onpe-
nenexve anneneit CYP2C19*2, CYP2C19*3 n CYP2C19*17).

Peaynbtartbl. Y naupeHtoB ¢ OKC, npoxwmsaiowmx Ha Cesepe Poccui, annenbHbli
BapuaHT CYP2C19*17 (*17/*17) nONOXMTENbEHO aCCOLIMMPOBAH C TSXXECTbIO Mopa-
XeHus cTBONa NeBoi kopoHapHoii aptepum (JIKA) (x2=9,81; p=0,002), a Takxe c ee
CTEHO30M He MeHee 50%, nopaxeHneM NPOKCUMAaNbLHOrO UM CPeHero yqacTka
TPEeX OCHOBHbIX apTepuin 6onee 70%, nmbo nopaxeHvem cteona JIKA 6onee 50%
(x%=6,52; p=0,011), n paHee nepeHeceHHbIM WMHPapKTOM Muokapaa (x2=8,15;
p=0,004). Cpean naumeHtoB ¢ OKC, npoxwusaiowmx B ropogax CPO Poccum,
annenbHblii BapuaHT CYP2C19*17 (*17/*17) npsiMo CBAI3aH C caxapHbIM A1abeTom
(%?=5,48; p=0,019) 1 dpakumeir BbIGpOCa NEBOro XenyAouka meHee 45% (y2=4,20;
p=0,040). PerpeccuoHHbIii aHann3 NpoaeMoHCTPUpoBas, YTo y naumeHToB ¢ OKC,
NPOXVBAIOLLMX B CEBEPHOM pETMOHe POCCWM TONbKO anfesbHblil BapuaHT
CYP2C19*17 (*17/*17) koppenuposan co cTeHo3oM cTeona JIKA He meHee 50%
(Exp (B): 11,623, 95% CI: 1,893; 71,342; p=0,008), a ¢ My>XCKkv1M N0AOM, BO3PACTOM,
KypeHveM 1 caxapHbiM auabeTom He koppenuposan (p>0,05).

BaksioyeHue. MonyyeHHble AaHHbIE CBUAETENLCTBYIOT O HAMYMK NPSIMbIX acCo-
umaumin anneneit CYP2C19*17 ¢ nporHocTuyeckn HebnaronpusTHeIM KOPOHAPHbLIM
aTepocknepo3om y 6onbHbIx OKC, npoxusatowyx Ha Cesepe Crbupu.

Poccuiickuii kapanonoruyeckuii xypHan. 2018;23(10):28-32
http://dx.doi.org/10.15829/1560-4071-2018-10-28-32

KoHdnukT nHTepecos: He 3asB/eH.

KniouyeBble cnosa: OCTPbIN KOPOHAPHbIA CUHAPOM, aTePOCKIEP03 KOPOHAPHbIX
apTepuit, annenbHble BapuaHTbl reHa CYP2C19, ceBepHblil pervioH Poccun.
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Regional aspects of associations of the CYP2C19 gene polymorphism with coronary atherosclerosis

in acute coronary syndrome

Nikolaev K. Yu.*?, Urvantseva I.A.%, Batueva K. Yu.?, Apartsin K. A.**, Gorokhova A.V.*®, Ganyukov V. 1.5, Kochergin N.A.°, Zelenskaya E. M.’

Lifshitz G.1.2”

Aim. To study the associations of allelic variants of the CYP2C19 gene with
atherosclerotic lesions of the coronary arteries in patients with acute coronary
syndrome (ACS) in the North of Siberia (Surgut) and in large cities of the Siberian
Federal Okrug (SFO).

Material and methods. During the study 296 patients with ACS were examined at
admission to cardiology hospitals in large cities of the North (Surgut, 114 patients)
and SFO (Irkutsk and Kemerovo, 182 patients). All patients underwent coronary
angiography and genetic research (identification of CYP2C19*2, CYP2C19*3 and
CYP2C19*17 alleles).

Results. In patients with ACS living in the North of Russia allelic variant
CYP2C19*17 (*17/*17) is positively associated with the severity of lesion of left
coronary artery (LCA) (x2=9,81; p=0,002), as well as with at least 50% stenosis,
more than 70% lesion of the proximal or middle part of the three main arteries, or
more than 50% lesion of LCA trunk (x2=6,52; p=0,011), and previous myocardial

infarction (x2:8,15; p=0,004). Among patients with ACS living in cities of the
Siberian Federal Okrug, the allelic variant CYP2C19*17 (*17/*17) is directly
associated with diabetes mellitus (x2=5,48; p=0,019) and less than 45% left
ventricular ejection fraction (x2=4,20; p=0,040). Regression analysis showed that
in patients with ACS living in the northern region of Russia, only the allelic variant
CYP2C19*17 (*17/*17) correlated with at least 50% stenosis of LCA trunk (Exp
(B): 11,623, 95% ClI: 1,893; 71,342; p=0,008). It did not correlate with the male sex,
age, smoking and diabetes (p>0,05).

Conclusion. The results show the presence of direct associations of CYP2C19*17
alleles with prognostically unfavorable coronary atherosclerosis in ACS patients
living in the North of Siberia.
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HecMotpst Ha TO, 9TO B HACTOSIIIEe BpeMsI aKTUBHO
W3YJaIOTCS CBSI3U aJICNIBHBIX BapuaHToB reHa CYP2C19
¢ TIPOTHO30M OCTpOoro KopoHapHoro cuHapoma (OKC)
Ha (oHe TepamuyW KJIOMUOOTPEIOM, MHOTHME ACICKTBI
B 3TOI 00JIaCTM OCTaloTCd Heu3ydyeHHBIMU [1, 2]. Mamo
M3y4YeHBI acconuanuy ajureneit rema CYP2C19 ¢ xapakTe-
PUCTUKAMHU TIOpaKeHMST KOPOHAPHBIX apTepyil y TaIu-
eHToB ¢ OKC. B cBsI31 ¢ TeM, 94TO pacIpOCTpaHEHHOCTb
KIMHUYECKU 3HAYMMBIX ITouMopdu3MoB rena CYP2C19
BapbUPYET CPEOU PA3IMIHBIX STHUYECKUX TPYIII U pas-
ymyaeTcs B ropomax Poccnu [3], 1eabio HaCTOSIIETO
HCCIICIOBAHMS SIBUJIOCH M3yYeHNE aCCOMALINU aljIeiIb-
HBIX BapraHTOB TeHa CYP2C19 ¢ aTepOCKICpOTHICCKIM
ImopaxkeHEM KOPOHApPHBIX apTepuii y IMallMeHTOB
C OCTPBHIM KOpOHapHBIM crHApoMoM Ha Cesepe (T. Cyp-
IYyT) U B KPYITHBIX ropomax CHOMPCKOro enepaabHOro
okpyra Poccum (CDO).

Marepuan n metogbl
B ucciaenoBaHMe MOCieIOBaTeIbHO BKJIIOYEHBI 296
nanueHToB ¢ OKC npu mocTyijieHUuu B KapauoJIoruye-
CKUe CcTalMOHAaphl KpymHbIX ToponoB Cesepa (r. Cypryr,
114 nmanmentoB) u COP Poccun (rr. Upkyrck u Keme-
poBo, 182 mammenTta). OT BceX MALMEHTOB IMOJYYECHO
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MUCbMEHHOE NOOPOBOJbHOE MH(PDOPMUPOBAHHOE COTJIa-
cHe Ha ydJacTWe B WCCIIeNOoBaHWU. McciiemoBaHME OIO-
OpeHO JTOKAIBHBIMHA 3TUYECKUMU KOMHMTETAMU OpraHU-
3allvii, y9acTBYIOIIUX B UCCIeNOBaHU. BceM manneHTam
mpoBemeHa KopoHaporpadusi M 3xoKapamorpadus.
ITopaxenue cTBOJA JIeBOIT KopoHapHO apTepnu (JIKA)
He MeHee 50%, a TakKe MOpaXeHUE MPOKCHMMAIbHOIO
WIN CPETHETO yJacTKa TpeX OCHOBHBIX apTepuii Ooiee
70%, nu6o mopaxenue crposa JIKA 6omee 50% pactie-
HUBAJINCH KaK TIPOSBICHMS TSKEJIOTO KOPOHAPHOTO aTe-
pockiepo3a [4]. Takke BceM IalmMeHTaM OBLIO IIPOBE-
IIEHO TeHeTHUYeCcKoe rccaenmoBanne. OmpenecHe aie-
neit CYP2C19%2, CYP2C19*3 u CYP2C19*17 npoBomunn
METOIOM ToJMMepa3Hoil memHoi peakumu (ITLIP)
B peambHoM BpemeHU (Real-Time PCR) na mpubope
Real-Time CFX96 Touch (Bio-Rad Laboratories, Inc.,
CIIA). Ipu cratMCTUYECKON 00pabOTKe acCcoLMallny
MEXIY IpU3HAKaMM OICHUBAINCH C TIOMOIIBIO KO3 hu-
nueHTa Koppensunu CrnumpmeHa (r). MeXTpymnmoBoe
CpaBHEHUE TIO pacIIpeAc/icHNI0 KaueCTBCHHBIX IpHU3Ha-
KOB IIPOBOMIIOCH C ITOMOIIBIO KputepueB 2 Ilupcona
n Pumepa. Hias1 MHOTO(GAKTOPHOIO aHAIM3a IIPUMEHSI-
JINCh OMHApHAs JIOTUCTIIECKas perpeccus. Bo Bcex mpo-
meaypax CTaTMCTUYECKOTO aHalM3a KPUTUICCKUUA Ypo-

Ta6nuua 1
KnuHuuyeckas xapakrepucTtuka naumeHtoB ¢ OKC us Cypryra u ropogos CPO

Mokasartenu MaumeHTel ¢ OKC 13 Cypryta (n=114) MaumeHTsl ¢ OKC 13 ropogos CPO (n=182) p
MyxcKoi non, n (%) 86 (76,1) 135 (74,2) 0,710
Bospacr, rogbl (M£SD) 58,2+11,0 59,8+11,3 0,234
VM po 45 ner, n (%) 12 (10,5) 15(8,3) 0,516
PaHee nepeHeceHHbI VIM, n (%) 23(20,2) 27 (14,9) 0,241
Hanuuwne AT, n (%) 91(79,8) 127 (70,2) 0,066
Hanuume MXC, n (%) 39 (34,2) 25(1338) 0,0003
®B <45%, n (%) 11 (9,6) 7(39) 0,043
XBIM, n (%) 0(0) 1(0,6) 0,427
CO, n (%) 19 (16,7) 20 (11,0) 0,165
HacnepcteeHHas oTsiroweHHocTb no CC3, n (%) 14 (12,3) 30 (16,6) 0,313
KypeHue, n (%) 54 (474) 98 (54,1) 0,257
BudypkaumorHbii cteHos KA, n (%) 21(18,4) 9 (5,0) 0,0002
MNopaxeHune cteona JIKA He meHee 50%, n (%) 8 (7,0) 2(11) 0,006
MTA unu nopaxenue cteona JIKA 6onee 50%, n (%) 31 (272) 19 (10,5) 0,0002

Cokpawienus: UM — nHobapkT mvokapaa, Al — apTepuansHas runeptonms, IXC — runepxonectepuHemms, OB — dpakums Bbibpoca neBoro xenyaoyka, X6 — xpoHu-
yeckast 6onesHb noyek, CLl — caxapHslii gnabet, CC3 — cepaeyHo-cocyamncTble 3abonesanus, KA — kopoHapHble apTepuu, JIKA — neBasi kopoHapHas aptepus, MTA —
nopaxeHne NPOKCUMANbLHOTO MU CPEAHEro y4acTka TPEX OCHOBHLIX apTepuil 6onee 70%.
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Tabnuua 2
FeHotunbl CYP2C19 naumentoB ¢ OKC us Cypryra v ropogoe COB

TeHoTUMbI MaumneHTsl ¢ OKC 13 Cypryta (n=114) MaumeHTsl ¢ OKC 13 ropogos CHO (n=182) p
CYP2C19*2 (*1/*2+*2/*2), n (%) 34(31,2) 31(172) 0,006
CYP2C19*2 (*2/*2), n (%) 2(18) 1(0,6) 0,298
CYP2C19*3 (*1/*3+*3/*3), n (%) 2(19) 4(2,2) 0,831
CYP2C19*3 (*3/*3), n (%) 0(0) 1(0,6) 0,427
CYP2C19*17 (*1/*17+*17/*17), n (%) 47 (431) 86 (47,8) 0,441
CYP2C19*17 (*17/*17), n (%) 17 (15,6) 13(72) 0,024

Ta6nuua 3

KoppensuunoHHblie cBa3u reHotunoB CYP2C 19 ¢ noka3arensiMu TXXeCTu NopaXxeHus KOPOHapHOro pycna

Accoumaumm

CYP2C19*17 (*1/*17+*17/*17) — MopaxeHue cTBona JIKA He meHee 50%
CYP2C19*17 (*17/*17) — MopaxeHwe cTeona JIKA

CYP2C19*17 (*17/*17) — MopaxeHnwue cTtBona JIKA He meHee 50%
CYP2C19*17 (*17/*17) — PaHee nepeHeceHHbIn IM

CYP2C19*17 (*17/*17) — NTA vnu nopaxexue cteona JIKA 6onee 50%
CYP2C19*17 (*17/*17) — CL,

CYP2C19*17 (*1/*17+*17/*17) — DB <45%

MaumenTbl ¢ OKC 13 Cypryta (n=114)
x°=5,53; p=0,019
r=0,208; p=0,030
%*=9,81; p=0,002
x’=815; p=0,004
x=6,52; p=0,011
%*=0,72; p=0,396
%*=0,77; p=0,379

MaupeHTsl ¢ OKC 13 ropogos CHO (n=182)
+°=1,85; p=0,174

r=-0,071; p=0,343

1°=0,16; p=0,692

1°=2,73; p=0,098

1°=0,12; p=0,727

x=5,48; p=0,019

%?=4,20; p=0,040

Cokpauenusi: JIKA — nesast kopoHapHast aptepusi, UM — uHdapkT Mrokapaa, MTA — nopaxeHue NpoKCMMAabHOMO WK CPEAHEro y4acTka TPEX OCHOBHbIX apTepuit

6onee 70%, CLl — caxapHbiii onabet, B — dpakums BbIGpOCa NEBOro Xenyaoyka.

Tabnuua 4

MHorogakTopHbIil aHanu3 BnusHUSA ¢pakTopoB pucka u annenbHoro sapuaHta CYP2C19*17 (*17/*17)
Ha Hann4Me CTEHO3a CTBOJ1a JIEBOW KOPOHapPHO apTepumn He MeHee 50% y naumeHToB ¢ OKC n3 Cypryrta

Hesasucumble nepemeHHbIe Exp (B)
Mykckoii non 0,558
Bospact 0,972
KypeHnne 2,885
ch 2,937
Hanuune MNXC 3,606
CYP2C19*17 (*17/*17) 11,623

95% Cl (Lower; Upper) p

0,032; 9,712 0,689
0,884; 1,070 0,566
0,246; 33,877 0,399
0,373; 23,157 0,306
0,513; 25,325 0,197
1,893; 71,342 0,008

CoxkpaueHusi: C[l — caxapHbiii guabeTt, F’XC — runepxonectepuiemusi, OKC — oCTpblii KOPOHAPHbI CUHAPOM.

BEHb 3HAYMMOCTH [IJIsI OTKJIOHEHUS] HYJIEBOM CTATUCTU-
yecKoit TumoTe3sl (p) mpuHmMaics paBHbM 0,05. Ilpu
CTAaTUCTUYECKOM 06paboTKe MCIIOJIb30BAJICS MMAKET MPO-
rpamm Statistica 10.0.

PesynbTtaTthbl

PesynbraThl comocTaBieHUsI CpaBHUBAEMBIX TPYIIIT
nauveHToB ¢ OKC mpencTaBieHb B Tabauie 1.

Omnpeneneno, uro y mauueHToB ¢ OKC n3 Cypryra
yamie, 9eM y 00iabHBIX 13 ropomoB CPO BcTpedaaach
apTepyuaybHasl TUICPTOHUSI, TUICPXOJICCTCPUHEMMUS,
(dbpakuusg BeIOpOCa JI€BOro Keiymouka MeHee 45%,
a TakKe HaJauure 6upypKallmoOHHOTO CTeHO3a KOpOHAap-
HBIX apTepuii, mopaxenne ctoja JIKA ne menee 50%
¥ TopaxkeHne MPOKCUMAIBHOTO YUIM CPEIHEro yJacTKa
TpeX OCHOBHBIX aprepuii 6osiee 70%, 1uboO MmopaxeHue
crBona JIKA 6onee 50%. ComocraBieHbl T€HOTHIIBI

CYP2C]9 B cpaBHUBacMBIX TIpyHOIIaX TMAIACHTOB
(Tabn. 2). BeigBiaeHo, 9TOo y mammeHTOB M3 TI. Cypryr
ygamie, yeM y 00JbHBIX 13 TopogoB CPOO BcTpevyaanch
redotunsl CYP2C19*2 (*1/*2+*2/*2) u CYP2C19*17
(*17/*17). Ouenens! acconuaruu renorunoB CYP2C19
C XapaKTepUCTUKAMU TSKECTU ITOPaXeHUs KOpOHap-
Horo pycna (tabn. 3). O6HapyKeHO, YTO y IAIMEeHTOB
¢ OKC n3 Cypryra HOCUTETbCTBO KAK MUHUMYM OTHOTO
aenss CYP2C19*17 (*1/*17+*17/*17) npsimo cBsI3aHO
¢ nopaxenueM crBosia JIKA He menee 50%, a y 60Jb-
HBIX 13 ToponoB CPO — ¢ (ppakumeit BEIOpoca JIEBOTO
xenymouka meHee 45%. B rpynne maruentoB u3s Cyp-
ryta ajutenbHblii Bapuant CYP2C19*17 (*17/*17) nono-
KUTEJIBHO KOPPEIUPOBAI C BEANIMHOM TTOPaXKCHUS
crBosa JIKA, a takxke ¢ ee creHo30M He MeHee 50%,
opaXkeHNEeM ITPOKCUMAIBHOTO WMJIM CPETHETO yJacTKa
TpeX OCHOBHbLIX apTepuii 6onee 70%, 1100 mopaxeHUeM
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ctBoja JIKA Gonee 50%, u paHee TepeHECEHHBIM
nHpapkrom Muokapma. Cpemu mammeHToB ¢ OKC
u3 ropogoB C®O mnoxkaszarenr CYP2C19*17 (*17/*17)
MpSIMO aCCOIMMPOBaH ¢ caxapHbM mmabetoM (CII).
B rpymme maumenToB ¢ OKC u3 Cypryra ¢ MoMoIIbio
OMHAPHOI JIOTMCTUYECKON PErpecCHy OLICHEHO BIIMSI-
HUE psga GakTopoB prcKa (MYKCKOTO IToja, Bo3pacTa,
kypeHust, CJI U rumepxoyieCTepMHEMUM), a TaKxXKe
aytensHOoro Bapuanta CYP2C19*17 (*17/*17) na Hanm-
ype creHo3a ctBojia JIKA He menee 50% (tabm. 4).
BristBIIeHO, YTO M3 BCEX BHIIICTICPECUYNCICHHBIX HE3aBH-
CUMBIX TICPEMEHHBIX TOJBKO AaJIJIeJIbHBIII BapWaHT
CYP2C19*17 (*17/*17) ctaTucTUueCc-K1 3HAYUMO TIPSIMO
KoppenmpoBai co creHo30M cTBosa JIKA ne menee 50%
y maumeHToB ¢ OKC u3 Cypryra.

00cyxaeHue

Mgl o6HapyxwH, uyto y mamueHToB ¢ OKC u3 Cypryra
yanre, yeM y O0iabHBIX n3 ropomoB C@PO BcTpeyanmch
autenbHble  BapuaHTel  CYP2C19*2  (*1/*2+%2/%2)
u CYP2C19*17 (*17/*17). Panee nmpoBeneHHbBIE pOCCUIICKIE
HCCIIENOBAHUS TPOIEMOHCTPUPOBAIM, YTO HOCHUTEIISIMU
o KpaiiHeit mepe omHoro amienss CYP2C19*2 oxkazanuch
38% KaJMBIKOB, 23% pycckux, 20% tatap, 18% dedyeH1eB
u 12% wnryieii. IIpu 5ToM MakcUMaJIbHASI YaCTOTA AJIIEst
CYP2C19*17 cpemu mammeHtoB ¢ OKC ob6HapyxkeHa
y mutoBLeB (31%) 1 y pOCCUICKKX MALMEHTOB C SI3BEHHOM
6one3nbio (27,4%) [5]. B pamkax JaHHOTO MCCIIEAOBAaHMUS
HaMU HE COITOCTaBJISUIMCh 3THUYECKUE XapaKTEPUCTUKU
cpaBHUBaeMbIX BbIOOpoK maimeHToB ¢ OKC, omHako
mo uroraM Bcepoccuiickoit mrepermicu HaceneHust 2010r
M3BECTHO, YTO HALIMOHAJIbHBII COCTAB B ropoax, rue chop-
MUPOBaHBI 3TU BBIOOPKH, CYLIECTBEHHO pa3inyaercs. Tak,
B Cypryre pycckue cocTaBistior 73,2%, ykpauHubl 6,8%,
tatapel 6,0%, Oamkupsl 2,0%. B Hpkyrcke nons pyc-
cKuX — 93,5%, ykpaunues — 1,4%, 6ypsatoB — 1,0%, a B
KemepoBo pycckue coctaBistiorT 94,4%, Tatapsl — 1,3% [6].
Taxkum 00pa3oM, pa3Indusi B 4aCTOTE ajUIeIbHBIX BapyaH-
toB CYP2C19*2 (*¥1/*2+*2/*2) u CYP2CI19*17 (*17/*17)
B CpaBHMBAEMbIX TPYIIIIAX MOTYT ObITh OOYCIOBJIEHBI 3THU-
yecKuMU (hakTopaMu.

B HallleM ucciief0BaHUU BBISIBJIEHBI MIPSIMbIE aCCOLIMA-
v aenbHbIX BapuantoB CYP2C19*17 (*1/*17+*17/*17)
u CYP2CI19*17 (*17/*17) ¢ TSDKeIBIMUA aTepOCKIIepOTHYC-
CKUMMU ITOPAXEHUSIMA KOPOHAPHBIX apTepUii Y TAlMEHTOB
¢ OKC u3 Cypryra. B BbIOOpKe MamnmeHTOB MX Typumm
He obOHapyxeHo cBs3u awtengs CYP2C19*2 ¢ HammuneM
KOPOHAPHOI'0 aTepOCKIEpO3a, IMOATBEPXKICHHOIO aHIHO-
rpadueit. IIpu stom accormammu amienss CYP2C19*17
He olieHnBanch | 7]. U3BectHo, uro muroxpom P450 (CYP)
2C19 urpaeT BaxHYIO POJib B METa00IM3ME apaXUIOHOBOI
KHUCJIOTBI, @ TAKXKE 3CTPOr€HOB, YTO MOXET OBbITh COIpSI-
JKEHO C HepOryMOpaIbHBIM BIMSIHUEM Ha CEpIEUYHO-COCY-
quctyio cuctemy u pasputueM OKC, a HeKOTOphle Bapu-
antel CYP2C19 cioco6eTByIOT (hOpMUPOBAHUIO KOPOHAP-
HOIl MMKPOBACKY/ISIDHOM OUC(HYHKIMU, YTO PaCcCMAaTpU-

BaeTcs KaK HEe3aBUCHMBINA (haKTOp pHCKa CepIeIHO-COCY-
mucThix 3abomeBanuii [8]. Amremm CYP2C19, cBs3aHHbBIE
¢ motepeit aktuBHOCcTH epmeHToB (CYP2C19*2
u CYP2C19*3) Ha (oHe sHpoTenuaibHON AuchyHKUMU,
TIPSIMO aCCOLMMPOBAHEI CEPIEIHO-COCYIUCTBIMU COOBITH-
svu y maneHaToB ¢ OKC [9]. [Ipu aToM ayieabHBIC Bapy-
aHTBI C BBICOKOM akTUBHOCTBIO (hepmeHToB (CYP2C19*17
F1/417+*17/%17) m CYP2C19*17 (*17/*17)) He cBs3aHbBI
¢ Takumu coobtussmu ipu OKC [10]. TTonydyennbsie HaMu
TAHHBIC CBUAETETLCTBYIOT O HAJIMIHH ITPSIMBIX aCCOITUAITIIA
amreneit CYP2C19*17 ¢ mporHocTHIecKr HeOIaroIpHsIT-
HBIM KOPOHApHBIM aTepocKiepo3oM y OombHbBX OKC,
npoxuBaromux Ha CeBepe Poccum. [IpoBeneHHBII MHOTO-
aKTOPHBIN aHAJIM3 TIPOIEMOHCTPHUPOBAII, YTO AJUICITHHBIIA
Bapuant CYP2C19*17 (*17/*17) mpsiMo acconmmupoBaH
¢ HammuMeM creHos3a ctBoja JIKA He menee uem 50%
y mameHToB ¢ OKC 13 3T0T0 perrnoHa He3aBUCUMO OT MyXK-
CKOTO T10J1a, Bo3pacta, Kypenust, CJI 1 TUIiepxoJieCTeprHe-
MuH. BO3MOXHO, 3TO SIBJISICTCSI PE3y/IBTaTOM €r0 HEeTaTHB-
HOTO JeCTBIS Ha (DYHKITMOHATBHBINA (PepMEHTHBIIA ITPOILYKT
rena CYP2C19, Monynvpylomuii CocymopacIimpsioniue,
TIPOTUBOBOCITAINTE/IBHBIC, AHTHUAIIONTOTUIECKIE, aHTH-
TPOMOOTHUCCKIE, HATPUIYPETUIECKIE, a TAKKe Kaparo3a-
mmTHbIe 3 dexTol [11].

B Hamem mccemoBannm y nanveaToB ¢ OKC u3 ropo-
noB CPO oOHapyKEeHBI TIPSIMBbIC aCCOITMAIIN AJIJICJIHHOTO
Bapuanta CYP2C19*17 (*17/*17) ¢ CJl w Huskoil (MeHee
45%) dpakuueii BoIOpoca JieBoro xkemnynouka. B Medline
MBI He HAIIUTA CBEICHMIA O CBSI3SIX 3TOTO aJUIEIBHOTO Bapy-
aHTa C CHCTOIMIEeCKOM aruchyHKIMer. MIMeIoTcs cBeneHNS
0 TIOJIOXKUTETFHOM KOPPEJISIIIAN IPYTOTO aJJIeJIbHOTO Bapy-
aata — CYP2C19*2 ¢ BBICOKMM PHCKOM Pa3BUTHS MeTab0-
JIMYECKOTO CHUHIpPOMA B ITOPTYraJibcKoil Tmomynsaunu [12],
a cpemut 503 mammenToB ¢ OKC B Mcmanum 10CTOBEPHBIX
cBs3eit aenbHbix BapuantoB CYP2C19 (¥2/*2, *3/*3
u *2/*3) ¢ C/I He BbIsIBICHO | 13]. BEIIICYyKa3aHHBIE aCCOITN-
alyy, TI0 HallleMy MHEHUIO, TPEOYIOT HaTbHEHIIIETO M3yde-
Hus, AmtenbHblii BapranT CYP2C19*17 B mepcnekThBe
MOXET HCITOJIb30BaThCS B KAadeCTBE T'€HETMIECKOTO Map-
Kepa Ui MHIWBUAYAIbHOTO TOX00pa aHTUTPOMOOITUTAP-
HOI1 Tepaltiy, TI0 aHAJIOTWM C APYTMMH TIpernapatamu [ 14].

3aknioyeHne
V naumenToB ¢ OKC, npoxuBaronmx Ha ceBepe Poc-
cnm, ayvienbHBI BapradnT CYP2C19*17 (*17/*17) monoxmu-
TEJIBHO aCCOLMMPOBAH C BEIMIMHON ITOpPakeHUs CTBOJA
JIKA, a Takxe ¢ ee cTeHO30M He MeHee 50%, mopaxkeHueM
MIPOKCHMAJILHOTO WM CPEIHETO YJ9acTKa TPeX OCHOBHBIX
aprepuii 6osee 70%, 1160 nopaxkenureM ctBojia JIKA Gonee
50%, u paHee nepeHeCeHHBIM UH(MAPKTOM MUOKAp/A.
Amtenbubiii Bapuant CYP2C19*17 (*17/*%17) npsimo
BIMSCT HAa HAJINYME aTepOCKICPOTUUECKOIO CTeHO3a
crBosia JIKA He meHee uem 50% y mauuentoB ¢ OKC,
MPOXMBAIOIINX Ha ceBepe Poccmm.
Cpenu naumeHToB ¢ OKC, TIpoxknBaiommx B ToOpoaax
Cubupckoro ¢enaeparbHOro oKpyra Poccnu, amenpHbII
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BapuadnT CYP2C19*17 (*17/*17) npsimo cBsi3aH Cc caxap-
HBIM 1rabeToM M (pakireil BEIOpOca JeBOro KelymIodKa
meHee 45%.
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OPUTMHAJbHBIE CTATbU

HebGnaronpusiTHble BapuaHTbl FeHOB MeTa6onuama ¢$onaTos y NauueHToB C OCTPbIM KOPOHAPHbIM
CUHAPOMOM NPU HEOGCTPYKTUBHOM KOPOHapPHOM aTepocKiepose

Ps6os B. B.m, om6oesa C.b., Jlyrauesa IO. r, Kynaruna W. B., Kapnos P. c!

Uenb. M3yuntb 4acToTy HOCWUTENBCTBA HEGNArOMPUATHBIX B OTHOLIEHUM puUcka
pasBuTUS TPOMBODUIMM annenbHbIX BapuaHTOB reHoB GepMeHTOoB onaTHOro
LMKNa 1 CbIBOPOTOYHBI YPOBEHb FOMOLIMCTENHA, Y OLEHUTb UX BIUSIHUE HA Pa3BM-
TWEe 0CTPOro KopoHapHoro cuuapoma (OKC) npu HeOOCTPYKTMBHOM KOPOHAPHOM
atepocknepose (HOKA).

Martepuan u metoabl. MaTtepuanom Ans U3y4eHUs MOCAYXWUAWU Pe3ynbTaThbl
HepaHAOMMU3MPOBAHHOIO, OTKPLITOrO, KOHTPOAWPYEMOrO  MCCRefoBaHus,
NCT02655718, BbinonHeHHoro B 2015-2016rr B OTAENEHUM HEOTIIOXHOW Kapamo-
norum (OHK). B BbiGopky Bkto4eHbl naumeHTsbl ctapwe 18 net ¢ OKC npu HOKA,
NOATBEPXAEHHBIM MHBa3VBHON KOPOHAPHO aHrmorpadwueit (KAT). Jinua, koTopbim
paHee NPOBOAMNACH PEBACKYNSPU3aLIMS KOPOHAPHbLIX apTEPUIA, BblN UCKIOYEHDI
13 nccnefoBaHus. Ans BKIIOYEHHbIX NALWMEHTOB Obii NPOBELEH aHANN3 reHOTUNOB
no YeTbIPEM NONMMOP®HLIM BapuaHTaM reHOTUMNOB reHOB hepMeHTOB HONaTHOrO
umkna: metunentetparuapodonatpenykrassl MTHFR (677 C>T, 1298 A>C), meTvio-
HUHCMHTETa3bl MTR (2756 A>G). METUOHMHCUHTETa3bl peaykTadsl MTRR (66 A>G).
OnpegneneHne reHoT1NoB NPOBOAWAY C UCMO/b30BAHNEM METOLO0B MOSMMEPA3HON
LenHoi peakuum u npuMeHeHMem Habopa peareHToB npowussoactea 000
“NHK-TexHonorus”. YpoBeHb roMouucTenHa onpeaensny MMMYHODEPMEHTHbIM
METOLOM C MOMOLLbIO ANarHoCTU4eckux Habopos drpmel Axis (BennkobputaHms)
N0 CTaHAAPTHBIM METOANKAM.

Pesynbratbl. B 2015-2016rr 8 OHK ¢ OKC 6b1n0 rocnutanusuposaHo 913 yeno-
BeK, U3 Hux 44 (4,8%) naumenta ¢ HOKA. B uccnepyemoli Bbibopke cpenHuit
BO3pacT 60NbHbIX cocTaBun 54+11 net, nons myxunH 19 (68%). CpeaHee conep-
XaHve romoumcTenHa y o6cnefoBaHHbiX naumeHToB — 12,2 (10,8;13,6) Mkmonb/n,
y MyXunH — 12,4 (11,5;13,6), y xeHwmH — 11,3 (9,5;13,2). lmnepromouuncrenHe-
mus (ML) 3apeructpuposana y 8 (18%) nHameupos. Y 6onbHbix ¢ ML, megnana
YPOBHSA romouucTenHa coctaBuna 22,8 (17,2;25). Mpwu L, ctatuctuyeckn 3Ha-
4MMO Yalle HabNAANOCH MOBLILLEHWE BbICOKOYYBCTBUTENBHOMO C-peakTMBHOMO
6enka, a Takxe CTAaTUCTWYECKM 3HA4YMMO yalle AWMarHOCTMPOBANCSi OCTPbIN
nHdapkT Muokapaa (OMM). B nccnepyemoii BbIGOPKE YPOBEHb FrOMOLMCTEMHA
He pasnuyancst y 60/bHbIX C Pa3HOW CTEMeHbI0 CTEHO3a KOPOHApPHbIX apTepuit
1 6Gbl1 aCCOLMMPOBAH C BO3PACTOM, HACNEACTBEHHOCTbIO, KYPEHNEM N HOCUTEb-
CTBOM He6NaronpusTHOro roMO3uUroTHOro NoAMMOpPGdHOro BapuaHTa reHotuna TT
reHa MTHFR (677 C>T). Mpn OMM cTaTMCTMHECKM 3HAYMMO Yalle BbISIBASNIOCH
HOCUTeNbCTBO HebnaronpusTHoro reHotuna TT MTHFR (677 C>T). Obpalaet
BHUMaHWe, 410 B rpynne 6e3 L, Takxe BbISBASNOCH HOCUTENLCTBO HEGNAronpu-
ATHBIX FOMO- W reTepo3nroTHbIX reHoTMnoB reHa MTHFR (677 C>T). MNpeakosas
annenb C reHa rs1801133 cratmcTuyecku 3HauMMOo Yalle BCTpeyanacb npu
WHTaKTHbIX KOPOHAPHbIX aPTEPMAX.

BaknioyeHne. B aTom HeGOMbLIOM 3KCNEPUMEHTANBHOM UccnenoBaHun 96,6%
naumentoB ¢ OKC npu HOKA 6binv HocutensiMmu Heb6naronpusiTHbIX NonnumMopd-
HbIX BapuvaHToB reHoB MeTabonuama ¢onatos. Mpu OUM craTucTnyeckn 3Ha-
4MMO Yallle YacToTa HocuTeNbCTBa HebnaronpuaTHoi annenu T rexa rs1801133.
Hanuyne aT0ro reHoTMna accoumnmpoBaHo ¢ passutunem ITL,, 4To cooTBETCTBYET
[laHHbIM nnTepaTypbl. OfHAaKo He BCerga Hanvyve annenbHoro BapuaHta TT
MTHFR (677 C>T) npusoauno k passututo ILL. YBennyenne yposHsa romoumcTe-
MHA Miasmbl NPSMO MPOMOPLIMOHANBHO CBSA3aHO C BO3PACTOM, HAaCnenCTBEH-
HOCTbIO, KypeHWeM 1 HocutenbcTBoM reHoTuna TT rs1801133 n accoummnpoBaHo
C yBennyeHvnem pucka passutus OVIM, 4To noaTBEpPXAaeT paHee NPOBeAeHHbIE
nccnenoBaHus.

Poccuiickuii kapanonornyeckuii xypHan. 2018;23(10):33-42
http://dx.doi.org/10.15829/1560-4071-2018-10-33-42

KnioyeBbie cnoBa: OCTPbIi KOPOHAPHBIA CUHAPOM, HEOBCTPYKTVBHBIA KOPOHap-
Hblll aTepocknepos, TPOMBODUNVS, T’MNEProMOLMCTENHEMNS.

®duHaHcupoeaHue. PepepanbHas Lenesas nporpamma “ccnenoBaqus v paspa-
60TKM MO NPUOPUTETHLIM HanpasneHNaM pPa3BUTUA HAY4HO-TEXHOJIOrM4eCKoro
komnnekca Poccumn Ha 2014-2020 roapl”. CornalueHve o npefoctaBneHun cybeu-

oumn ot 2310.2017 1. N2 14.601.21.0015 mexay MuHuctepcTBoM 06pa3oBaHus
1 Hayku Poccuiickoit ®epepaumn n Tomckum HUMLL, Ha BbiNOnHEHWE HayyHO-
nccnenoBatenbekon paboTsl No Teme: “PazpaboTka NporHo3a peanuaaLum npuo-
puTeTa HAY4HO-TEXHONIOrMYECKOro Pa3BUTHS, ONpeaeneHHoro nyHkTom 208 “lMepe-
XOA, K NepCOHaNM3NPOBaHHOM MeAMLIMHE, BbICOKOTEXHONOMMYHOMY 3[1paBOOXPaHe-
HUIO 1 TEXHONOMMSIM 3A0POBLECOEPEXEHUS, B TOM YMC/E 3a CHET PaLMOHANbHOMO
NPUMEHEHNS NIEKapCTBEHHBIX NPenapaToB (MPexAe Bcero aHTnbakTepuanbHbix)”
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Unfavorable variants of folate metabolism genes in patients with acute coronary syndrome

in non-obstructive coronary atherosclerosis

Ryabov V. V.1’2’3, Gomboeva S.B., Lugacheva Yu. D, Kulagina I. B, Karpov R. P

Aim. To study the occurrence of allelic variants of folate cycle enzymes’ genes,
which are unfavorable with respect to the risk of thrombophilia, to analyze the serum
level of homocysteine, and to assess their impact on the development of acute
coronary syndrome (ACS) in non-obstructive coronary atherosclerosis (NOCA).
Material and methods. The material for the study was the results of a non-
randomized, open, controlled conduct research, NCT02655718, conducted in
2015-2016 in the emergency cardiology department. The sampling included
patients older than 18 years with ACS and NOCA, confirmed by invasive coronary
angiography (ICAG). Patients who had previously undergone coronary artery
revascularization were excluded from the study. We analyzed four polymorphic
genotypes of folate cycle enzyme genes of included patients: methylene-tetra-
hydro-folate-reductase MTHFR (677 C>T, 1298 A>C), methionine synthetase MTR
(2756 A>G), methionine synthetase reductase MTRR (66 A>G). Determination of
genotypes was performed using the methods of polymerase chain reaction and the
use of a set of reagents produced by OOO “DNK-Tekhnologiya”. The level of
homocysteine was determined by the enzyme immunoenzyme technique using Axis
(UK) set of instruments for diagnosis and standards methods.

Results. In 2015-2016913 patients with ACS were hospitalized in emergency
cardiology department; 44 (4.8%) were patients with NOKA. The mean age was
54+11 years (68% men). Mean level of homocysteine in the examined patients was
12,2 (10,8; 13,6) umol/l, in men — 12,4 umol/I (11,5; 13,6), in women — 11,3 umol/I
(9,5; 13,2). Hyperhomocisteinemia (HHC) was registered in 8 (18%) individuals. The
median level of homocysteine in patients with HHC was 22,8 (17,2; 25). An increase
in the ultra-sensitive C-reactive protein and diagnosing of acute myocardial
infarction (AMI) were more common in patients with HHC. The level of homocysteine
did not differ in patients with various degrees of coronary artery stenosis; it was
associated with age, hereditary background, smoking and the carriage of an
unfavorable homozygous polymorphic variant of the TT genotype MTHFR gene (677
C>T). The carriage of the unfavorable TT genotype MTHFR (677 C>T) was
statistically significantly more common in patients with AMI. The carriage of
unfavorable homo- and heterozygous genotypes of the MTHFR gene (677 C>T) in
the group without HHC was also detected. The ancestral allele C of the rs1801133
gene was statistically significantly more common in intact coronary arteries.
Conclusion. In this study 96,6% of patients with ACS and NOCA were carriers of
unfavorable polymorphic variants of folate metabolism genes. The carriage
frequency of unfavorable T allele of rs1801133 gene is statistically significantly more
common in patients with AMI. The presence of this genotype is associated with the
development of HHC, which is equivalent of literature data. However, the presence
of the allelic variant of TT MTHFR (677 C>T) did not always lead to the development
of HHC. An increase in plasma homocysteine levels is directly proportional to age,

Ocrtprrit KopoHapHBIi cuHapoM (OKC) mipy mHTAKT-
HbIX KOPOHAPHBIX apTepusix WIu cTeHo3e MmeHee 50%
[0 JAaHHBIM WHBA3WBHOM KOPOHApHON aHTHOTpadun
(KAI') mpencraBisieT reTeporeHHyIo rpyrmny 3aboJieBa-
Huit [1-3]. CornmacHO NHpOBeAeHHBIM MeTa-aHallu3aMm
yacToTa €ro BcTpedaeMocTu coctasister 1-14% [1-3].
B Hacrostiee BpeMsI OCTAarOTCSI BOIIPOCHI, KacalolIHecs
OCOOCHHOCTEHI MEXaHM3MOB Pa3BUTHUS JAHHOTO CHHII-
poma [1, 3]. OgHOI M3 BO3MOXHBIX MPUYNH Pa3BUTHUS
OKC mpm HeoOCTPYKTUBHOM KOPOHAPHOM aTepOCKIIe-
pose (HOKA) sBisiercst runepromonnctenaemus (I'TL).

Bonee 80 KIMHWYECKUX U SIIUASMHUOIOTHICCKUX
nuccienoBanmnii mogrBepmi, yro ['TL sBIsIeTCST HOBBIM
HE3aBUCUMBIM (DaKTOpOM pPHCKAa Pa3BUTHS CEepACIHO-
cocymucThix 3aboneBanuit (CC3) Hapsamy ¢ TpamTWIIOH-

hereditary background, smoking, and carriage of the TT rs1801133 genotype. It is
also associated with an increased risk of AMI, which confirms previous studies.

Russian Journal of Cardiology. 2018;23(10):33-42
http://dx.doi.org/10.15829/1560-4071-2018-10-33-42

Key words: acute coronary syndrome, non-obstructive coronary atherosclerosis,
thrombophilia, hyperhomocysteinemia.
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HBIMU (DaKTOpaMH y OOJBHBIX C aTePOCKIICPOTHICCKIM
TopaxXeHNEeM KOpOHAPHEIX apTepHil. YBEIMIeHUE COIEepP-
JKaHUS TOMOLIMCTEMHA B KPOBHM OKAa3bIBAaeT MOBPEXIAIO-
mee MeHCTBME HA SHOOTEIUN COCYIOB W CTUMYJIHUPYET
TpoMboobOpa3oBanue [4]. Yactota BcTpeuaemoctu I'TLI
B o01I€elt monmynsuuy coctasisier 5-10% [5], y mOXWIBIX
3TH ITOKa3aTen Boile 1 coctaisior 30-40% [5]. Y 60b-
HBIX ¢ OCTPHIM MHbapkToM Muokapma (OMM) mipu cre-
HO3MpYOIIeM KopoHapHOM atepockiepo3e (CKA) ypo-
BCHb TOMOIIMCTEMHA BEIIIe pedepeHTHBIX 3HAYCHUIA
B 75% cnyuaeB [6]. Pacnpoctpanennocts I'TL y Gonb-
HBIX ¢ OKC 1 OUM npu HOKA B nutepaType He Oomnu-
caHa.

OpnHa 13 IPUYNH YBETWYCHUS KOHIICHTPAIIMA TOMO-
OUCTeHA KPOBU — CHIKEHME aKTUBHOCTH (hepPMEHTOB,
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00yCIIOBIEHHOE HACICACTBEHHBIMU AeeKTaMu — (ep-
MEHTOIAaTUSIMU, KOTOphie KoaupytoTcss reHamMmu MTHFR
677 C>T, MTHFR 1298 A>C, MTRR 66 A>G u MTR
2756 A>G. I1o pe3yabraTaM paHee IPOBEISHHBIX UCCIIe-
MOBaHWI, BBISIBJICHO YBEIMYCHUE pPHUCKAa pPa3BUTHUSI
BCHO3HBIX U apTePUAIBHBIX TPOMOO30B, a TAaKXKe YBEIH-
yeHne pucka passutusg UBC, OMM mnpu HOCUTENTLCTBE
HeOIaronpusATHBIX ToauMopdu3mMoB reHoB 151801133
u rs1801131 [7-9]. B mpyromM mcciienoBaHWM HE 00HApY-
XeHbI 51U cBg3u [10]. [JaHHBIE 0 CBI3M MOJIUMOP(PU3MOB
reHoB B pa3Butuu CC3 mpOTUBOPEUYMBEI, YTO HE TTO3BO-
o chOpMYJIHPOBaTh PEKOMEHIAIMU IT0 TEPBUYHOMN
1 BTOPUYHON MemamKaMeHTo3Hoit mpodunaktuke ['TLI,
1 TPeOYIOT TAJIbHEHIIIETO MCCIeNOBAHNS.

I[ToMmMoO TeHETHYECKOTO (paKTOpa pacHpoCTpaHEH-
Hocthb I'TTI BapeupyeTcst B 3aBUCMMOCTU OT Teorpadui-
YeCKOro, 3THUYECKOTO M COIIMAJIBLHOTO CcTaTyca, 4TO
o0OycnoBIMBaeT 00pa3 KM3HW U OUETUUECKUE TIPU-
BeIUKM HaceneHud [11]. Jednunt ButamuHoB B6, B 12
1 (QOoNMEeBOIl KHUCIOTHI B IOTPEOJISIEMON ITHIIE MOXET
0JIOKMpPOBATh OOWH U3 OCHOBHBIX ITyTeit 0OMeHa TOMO-
mucTenHa, uyto npuBoauT K I'TI [4]. B cBsa3u ¢ atumMm,
MIPOBOMATCS MCCACHOBAHUS IT0 TOMOIIUCTEHH -CHIKAI0-
meit BUTAMHHOTEpanuu. Pe3ynpraThl HMCCIeTOBaHUI
IIPOTUBOPEUYMBEI U TPEOYIOT JaTbHEHUINETO HAKOIUICHMS
MaTepuaios [5, 12].

HecMoTpst Ha GoJIBIIIOE KOJMYECTBO MCCIICIOBAHMIA,
MIPOBEIECHHEBIX 3a IOCICOIHNE NECITUIICTUSI, HET YCTKHUX
pEeKOMEHIANWN IS CKPUHUHT-TUATHOCTUKA HOCHUTEIh-
CTBa HEOJIaTOIIPHUATHBIX ITOJIMMOP(HBIX BAPUAHTOB T€HO-
TUIIOB TeHOB MeTabonm3Ma (ojaaToB y OONBHBIX IMPU
OUM. [Jannble 00 3¢ HEKTUBHOCTA TOMOIIUCTEMH-CHU-
Xalleil BUTaMWHOTEpPANIMU TIPOTUBOpeYMBHI [13].
WUccnenosanmii mo yacrote Bctpeuaemoctu I'TLL 1 Hocu-
TEIBCTBY MOJIUMOPGHBIX BApUAHTOB TEHOB METa00IM3Ma
¢ omaToB, OTBETCTBEHHBIX 3a Pa3BUTHE TPOMOO30B, IIPU
OKC y 6onpHbIx ¢ HOKA He mpoBogmiiock. Pacmpo-
crpanenHocth I'TH mpu HOKA He m3ydyeHa, ee 3Haue-
Hue B pa3sutun OKC HensBecTHO.

Lenp mccaemoBaHusT — WU3YIUTh YACTOTY HOCHUTEIh-
CTBa HEOJATONPUSITHHIX B OTHOIICHWHU PHCKAa Pa3BUTHS
TpoMOODUINK HEeOIATONPUSITHBIX AJUICTBHBIX BapUaH-
TOB TeHOB (DepMEHTOB (POIATHOTO IINKJIA U CHIBOPOTOU-
HBIII YpOBEHb TOMOLIMCTEMHA, W OLICHUTHh WX BIMSTHUC
Ha passutiie OKC mpu HOKA.

Marepuan n metogbl

MarepraioM 11T U3y4eHUS ITOCTYKUIN Pe3yIBTaThI
HEPaHIOMU3NPOBAHHOI'O, OTKPHITOTO, KOHTPOJIUPYE-
Moro wuccienoBannsi, NCT02655718, BBIITOJTHEHHOTO
B 2015-20161T B OTIEAEHNM HEOTIOXKHONW KapIUOJIOTUU
(OHK). B BEIOOPKY BKIIFOUEHBI ITAITMEHTHI cTapiie 18 et
¢ OKC mpu HOKA, moarBepXIeHHBIM WHBa3WBHO
(KAT). JIura, KOTOPEIM paHee MPOBOIMIACH PEBACKYIISI-
pu3alusg KOPOHAPHBIX apTepuil, OBUIM WCKITIOYCHBI
W3 VCCICIOBAHMS.

Hna BKIIOYEHHBIX NAIIMEHTOB Ha 0a3e KIMHHKO-
IUATHOCTHMYECKON J1abopaTOpUM IIPOBOAMIICS aHAIN3
TEHOTHUIIOB 110 4 MOJUMOP(MHBIM BapraHTaM T€HOTHIIOB
reHoB ¢epMeHTOB osatHoro uukiaa: MTHFR (677
C>T), (1298 A>C), MTR (2756 A>G), MTRR (66A>G),
IJI1 KOTOPBIX paHee ObLIa ITOKa3aHa aCCOIUAIINS
C PHUCKOM pa3BUTHS TpoM0O030B. OmpeneneHre TeHOTH-
TIOB TIPOBOAMJIN C MCIIOJIBb30BAHUEM METOIOB ITOJIAME-
pa3HOl LIEMHOM peakIny U IIpMMeHEeHNeM Habopa pea-
renToB npousBoactBa OO0 “JITHK-Texnonorns”.

YpoBeHb TOMOIIMCTEWMHA OIpenesuii UMMYHODep-
MEHTHBIM METOIOM C IIOMOIIIBIO TMAaTHOCTUICCKIX Hab0-
poB pupMsel Axis (BenmmkoOpuTaHus) 1o CTaHOAPTHBIM
MeTOomMKaM. 3a BepXHIOI TPAHUIIY TOMOIIMCTEHHA TIPH-
HuMann 15,0 MKMOJIB/J1, 32 HIDKHIOIO TPaHUITEl HOPMBI —
5 MKMOJIb/N1. B mcciienoBaHMM OBUIO M3YYEHO CpemHee
comepXXaHWe TOMOIMCTeMHA, YacTOTa BCTPEYAEMOCTHU
I'TL B aHanmu3upyeMbIX Tpymax.

I'eMocTasmonorndeckoe McciaenoBaHNe KPOBU BKITIO-
YaJjIo oIpenesicHrne aKTHBUPOBAHHOTO YaCTUYHOTO TPOM-
6omuractuHoBOTO BpeMeHU (AYTB), ypoBHST (pubpmHO-
reHa, JI-muMepa, paCTBOPUMBIX KOMITJICKCOB MOHOMEPOB
¢udpunaa (POMK), mpoTpoMOMHOBOTO BpEeMEHH, TIPEI-
CTaBIICHHOTO B (hopMe MEXIYHAPOTHOTO HOPMATN30BaH-
Horo otHomeHust (MHO).

OrgrouieHHas HaciaencTBeHHOCTh 1o CC3 omnpenensi-
JIach KaK HAJIMUKE Y KOTO-JIN0O0 M3 POICTBEHHUKOB IIep-
BOIf cTemeHu poncTsa (orelr, Math, Opart, cectpa) OUM
i apyrux CC3 B MoiI0I0M Bo3pacTe (1T MYKIYUH —
10 55 51eT, a mj1st KeHIuH — 10 65 net) [14].

IMaumeHTH pa3meneHbl Ha TPYIIBI B 3aBUCUMOCTH
OT HaIM4MsI mombeMa cerMeHTa ST Ha 3JIeKTpOKapano-
rpamMe Iipu noctymuieHun: 1 — OKC ¢ mombeMoM cer-
menTa ST (OKCnST), 2 — OKC 6e3 mombeMa cerMeHTa
ST (OKConST). I'TL, ompenmensiimach, KaK MOBHIIIICHIE
KOHIICHTpALlM TOMOIIMCTENHA TIJIa3MEI KpOoBHU Ooiee 15
MKMOJIb/J. B 3aBHCHMOCTH OT ypOBHSI TOMOIIMCTCHHA
IUTa3MBl TALMEHTHl paclpeneieHbl B 2 Tpymmel: 1 —
¢ ITH, 2 — 6e3 I'TLL (gel TLl). B 3aBUCMOCTH OT IIpH-
yuH pa3BuTusg OKC BbImeIeHbI TP TPYIIIBL 1 — WIIeMu-
yeckue, 2 — BOCHaJauTelbHble U 3 — npyrue. B 3aBucn-
MOCTH OT CTETICHM aTePOCKJIEPOTHUECKOTO ITOPAKCHMUS
KOpPOHApHEIX apTepuili MO MHBA3WMBHOM KOPOHApPHOM
aHruorpa¢uu BeIOOpKA pasfeieHa Ha TPU IPYIIbl: 1 —
MAIlMeHTHl ¢ WHTAKTHBIMUA KOPOHAPHBIMHU apTepHSIMMU,
2 — co creHo3oM <30%, 3 — co creHo3om <50%.

3amemienre KopoHapHoro KpoBoroka (3KK) ompe-
eI 110 MaHHBIM WHBasumBHOM KAIT Kak MemIeHHOe
aHTerpamgHOE IIPOXOXICHHE KOHTPACTHOTO BEIeCTBA
B KOPOHApHOM apTepUAIbHOM pycClie TPH OTCYTCTBUU
CTeHO3a WJIM clla3Ma SNUKapIUaIbHOM KOpOHApHOM
apTepum, oIpeaensieMoe IO IkKaiae KpoBoToka TIMI,
paBHOE 2, WJIM KOIn4ecTBO Kanpos TIMI >27 [15].

Cratuctndeckass oO0pabOTKa MAHHBIX IIPOBOIMIIACH
¢ TToMOIIIEI0 TIporpamMMEl Statistica 10. CpaBHeHHE 9acTOT
TEHOTHUIIOB MEXXIY UCCIICIOBAaHHBIMU BEIOOPKAMMU ITIPOBO-
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YacTora BcTpeuyaemocTu GpakTopoB pucka passutua CC3

Bcero
KonnyecTtBo 601bHbIX, N (%) 44 (100)
MyxuuHbl, n (%) 30 (68)
CpepnHuii Bo3pacT, Me [Q1;Q3] 56 (47,5;59,5)
MMnepToHMYeckas 6oneaHb, n (%) 32 (73)
Oucnnnuaemus, n (%) 32(72)
OxwupeHue, n (%) 13 (30)
HacnenctBeHHOCTb, N (%) 20 (45)
KypeHwe, n (%) 25 (57)
CaxapHblii ouaber, 2 tun, n (%) 9(20)
XBM, n (%) 1(2)
CKd, Me [Q1;Q3] (mn/MuH/1,73 Mz) 72 (63;81)
Mepudepryeckuii atepocknepos, n (%) 32(72)
CreHokapavsi B aHamHese, n (%) 20 (45)
MHeynbT B aHamHese, n (%) 2(5)
MepeHeceHHbIn HPapKT M1okapaa, n (%) 4(9)
BpoxaeHHbI Nopok cepaua, n (%) 3(7)

CokpawyeHus: XBIN — xpoHuyeckas 6onesHb novek, CKP — ckopocTb kny6ouKoBoii huabTpaLmu.

O6Lwmit aHanMs KpoBu

JNaGopaTtopHbie NoKa3aTenm KpoBU

Hopma Bce nauyeHTsl
lemorno6uH, Me [Q1;Q3], r/n 120-140 143 [131;156]
SpuTpouuTsl, Me [Q1;Q3], x10'/n 39-47 4,9[4,4,53]
Fematokput, Me [Q1;Q3], % 36-42 41,5 [38;45]
NeiikouuTsl, Me [Q1;03], x10°/n 4-9 8,4 [72,10,3]
Tpom6ouuTel, Me [Q1;Q3], x109/n 180-350 247 [204;274,5]
Broxmmunyecknii aHanms Kposu
Inioko3a, Me [Q1;Q3], mmonb/n, 3,3-6,1 71 [5,9;8]
MovyeswvHa, Me [Q1;Q3], Mmmonb/n 2,2-72 5,45 [4,5;6,6]
KpeatuHuH, Me [Q1;Q3], MkMonb/n 59-104 875 [775;101,5]
XonectepuH, Me [Q1;Q3], Mmonb/n MeHee 2,5 4,3 [3;5]
Tpurnuuepugpl, Me [Q1;Q3], Mmonb/n Menee 1,7 1,38 [1,09;2,02]
K®K-MB, Me [Q1;Q3], en./n o 25 22,5[13,5;38,5]
CPB, Me [Q1;Q3], mr/n 0-10 7[5;31]
lomouuctenH,Me [Q1;Q3], MkMonb/n 5-15 12,2 [10,8;13,6]
ITL, n (%) 8(18)
Koarynorpamma
®dubpuHoreH, Me [Q1;Q3], r/n 2-48 3,02 [2,6;4,28]
P®MK, Me [Q1;Q3], Mr % 0-4,5 475[2,6:4,3]
MHO, Me [Q1;Q3], oTH. ea. 0,85-115 11[1,1,2]
AYTB, Me [Q1;Q3] 25,4-36,9 38,6 [31,8;62,4]
Yucno naumeHTos ¢ “+” [-aumepom, n (%) MeHee 250 10 (23)

VTN, WCTIONB3Ysd TOYHBINM Kputepuii Puimepa, Hemapa-
MeTpuyeckue Kputepuum ManHa-YutHu um Kpyckana-
Yomnuca. IIpoBommicss MHOXECTBEHHBIM PErpecCHOH-
HBIA W JIOTUCTMYCCKWII aHaJIW3 MaHHBIX. Pasamuaus
CUNTAIN CcTaTUCTU4ecKn 3HaunmMbIMU Tipnu p<0,05. TIpu
OINMMCAaHNN KOJWYSCTBEHHBIX NTaHHBIX HCIOJB30BAINCH

Tabnuua 1

OKCnST OKC6nST

23 (52) 21(48)

14 (61) 16 (76) p>0,05

56 (46;60) 56 (50;59)

16 (69) 16 (76)

15 (65) 17(81)

5 (22) 8(38)

12 (52) 8(38)

12 (52) 13 (61)

5 (22) 4(19)

1(4) 0

68 (61,84) 74 (66;78)

16 (70) 16 (77)

10 (43) 10 (48)

0 2(10)

1(4) 3(14)

1(4) 2(10)

Tabnuua 2

OKCnST OKConST p
144 [134;156] 141 [130;154] p>0,05
4,814,3,53] 4,9[4,55]]

42 [39;45,6] 40,9 [36,8;44,3]
87 [72;114] 8,1 [7,9,5]
247 [204;274] 246 [204;275]
75 [5,8;9/1] 6,4 [59;7.3] p>0,05
5[4,3;6,4] 5,6 [4,6;6,8]
86 [78;102] 89 [77,101]
4,5[35;5] 4,2[3,3;51]
17 [1,2,2,1] 1,3 [0,99;19]
32[18;61] 16 [12;30] p=0,022656
18 [7,70] 6 [57] p=0,007
11,7 [10,4;139] 12,4 [115;13,5] p>0,05
5(22) 3(14) p>0,05
32[2751] 3[2,6;3,6] p>0,05
5,5 [4,25;9,5] 3,5[3;5] p=0,018
1,1 [1,06;1,15] 1[0,98;11] p>0,05
36,7 [30;54] 43[31,8;86]
5 (50) 5 (50%)

Me (Q1;Q3), tme Me — Memmana, Q1;Q3 — HKHWMIT
M BEPXHUI KBapTUJIU, COOTBETCTBEHHO. JIJIs1 KauecTBEH-
HBIX MIOKa3aTeseil ykaspiBaau n (%), roe n — abCoII0THOE
YKCI0, % — OTHOCHUTEIbHASI BEJIMYMHA B IIPOLICHTAX.
HccnemoBaHue OBUIO BBIIIOJIHEHO B COOTBETCTBUU
CO CTaHIApTaMU Hamjexalueil KJIMHWYECKON MpaKTUKKU
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JlabopartopHbie noka3aTenu Kposu y nauneHTos ¢ ML, v He TL,

Bce nauyeHTsl

Yucno naumeHTos, n (%) 44 (100)
lemornobun, Me [Q1;Q3], r/n 143 [131;156]
lematokpuTt, Me [Q1;Q3], % 41,5 [38;45]
OputpoumTsl, Me [Q1;Q3], x1012/n 49 [4,4;6,3]
TpomGouwTsl, Me [Q1:Q3], x10%/n 247 [204;274,5]
NeiikounTsl, Me [Q1;Q3], x109/n 8,4 [7,2;10,3]
®dunbpuHoreH, Me [Q1;Q3], r/n 3,02 [2,6;4,28]
POMK, Me [Q1;Q3], Mr % 4775 [3,5; 7,5]
A4TB, Me [Q1;Q3] 38,6 [31,8; 62,4]
MHO, Me [Q1;Q3], oTH. eq. 11 [11,2]
Yucno naumeHToB ¢ “+” [-aumep meHee 250 Hr/mn, n [%] 10 [23]

CPB, Me [Q1;Q3], mr/n 7[5;31]
mioko3a, Me [Q1;Q3], Mmonb/n 71 [5,9;8]
MouesuHa, Me [Q1;Q3], Mmonb/n 5,5 [4,5;6,6]

KpeatuHuH, Me [Q1;Q3], Mkmonb/n 875 [775;101,5]

CteneHb CTEHO3a KOPOHAPHBIX apTepui

Bce nauyeHTsl

Bcero, n (%) 44 (100)
MHTaKTHbIE KOpPOHapHbIE apTepuu, n (%) 25 (57)
CteHo3 <30%, n (%) 12 (27)
CteHo3 <50%, n (%) 7(16)
3KK, n (%) 28 (64)
Basocnaam, n (%) 1(2)
WHTpamypanbHbIi X04 apTepU/MbILLEYHBIA MOCTVK, N (%)  1(2)

(Good Clinical Practice) n mpuHIATIIAMIA XeTTbCUHKCKOI
Hexknapauun. Ilporokon ucciaemoBaHus ObUT O0gOOpeH
JIOKaTBEHBIM DTndeckuM komutetoM HUM kapmnonornu,
Tomckoro HUMII PAH, riporokon Ne 139 ot 18.11.2015r.
Jlo BKJTIOUECHMST B MCCIIEIOBAHNE Y BCEX YYACTHUKOB OBLIIO
MMOJIyYEeHO MMMChbMEHHOE MH(MOOPMHUPOBAHHOE COITIacHE.

PesynbtaTthbl

B 2015-2016rr 8 OHK ¢ OKC 0BIJ10 TOCHUTAINU3NUPO-
BaHO 913 yenoBek, u3 HUX 44 (4,8%) mammenta c HOKA.
B wmccnemyeMoii BBIOOpKE CpemHMiI BO3pacT OOJbHBIX
coctaBun 54+11 net, nons myxuun 19 (68%). Ilpencra-
BUTEIM PYCCKON HALMOHAJBHOCTU cocTaBuIn 96%,
apmsiHe — 2% u kopeiiubl — 2%. YacroTra BcTpedyaeMo-
CTM OCHOBHBIX (pakTopoB pucka passutusg CC3 mpu
OKCnST/OKCo6nST mpexncrasieHa B Tabiuiie 1 1 coro-
CcTaBMMa B 00eUX rpyIax.

B rpynmax ¢ OKCnST n OKConST manueHTHs He pas-
JIMYaIMCh IO I0Ka3aTeasM OOIIero aHajau3a KpOBH,
YPOBHIO XOJIeCTepUHA U TpUrnLepuaoB. CKOpOCThb KIIy-
6oukoBoit wrsrpanun (CK®) Obima HE3HAYUTETHHO
CHIKEHa B o0eux rpymmax. YpoBeHb C-peakTHUBHOTO
oenka (CPB), kpearmadocdokuaazsl — MB (KDK-

Ta6nuua 3
rrL, He ITLL P
8(18) 36 (82) p>0,05
153 [120;169] 143 [132;152]
45,5[36;49,7] 415[38,4; 43,7]
4,9[3,9,57] 49 [4,5;5,2]
204 [195,5;234] 256 [218,5;277,5]
8,7 [7,5;12,6] 8,4 [7,10,3]
3,8[2,6;5,3] 3[2,6:4]
9[6;11] 4,5[3,5;6,0]
35,2 [30,8;41,6] 44 [31,8;67]
1[0,97;113] 11 [1,05;1,15]
3[30] 71[70]
34 [16;107] 7[5;15] p=0,0124
7158;8,3] 7115,9;8] p>0,05
6,6 [5,8;8,3] 5[4,4;5,9]
91 [86,5:100,5] 85,5 [75:101]
Ta6nuua 4
1 rpynna 2 rpynna 3 rpynna P
30 (68) 10 (23) 4(7) p>0,05
16 (53) 6 (60) 3(75)
(64) (24) (12)
9 (30) 3(30) 0
5(17) 1(10) 1(25)
22 (73) 4 (40) 2(50)
0 1(10) 0
1(3) 0 0

MB), POMK 1pu moCTYIDIECHMU OBUI CTAaTHCTUYCCKU
3HaYMMO BhIIIe y 601bHBIX ¢ OKCIIST (Tadm. 2).
CpemHee comepKaHNe TOMOIIMCTENHA Y 00CIeIOBaHHBIX
maupeHToB — 12,2 (10,8;13,6) MKMOJIb/71, Y MyXXIuH — 12,4
(11,5;13,6), y xenumn — 11,3 (9,5;13,2). I'TLL 3aperu-
crpupoBaHa y 8 (18%) unnusuaos. I1o yactore BcTpeuae-
moctu I'TT rpymmer OKCnST/OKConST He pa3mmyanich
(p>0,05). Y 6ompabIX ¢ I'TL MenmaHa ypoBHSI TOMOITUCTE-
nHa coctaBmia 22,7 MmkMmoib/n (17,2;25). Ipu I'TL craTu-
CTUYECKH 3HAYMMO Yallle HaOII0OaI0oCh ITOBBIIICHIE BHICO-
kouyBctBuUTeIbHOTO CPB (p=0,0124). ITo ocraabHBEIM
JTabopaTopHBIM TOKasarelisiM KpoBu Tpymiel ¢ I'T1I/He
I'TLI conmocraBuMel (Ta61. 3). Y marmenToB u3 rpyrmisl [T
(Tab1. 3) CTAaTUCTHYCCKY 3HAYMMO YaIlle AMAarHOCTHPOBAJICS
OUM. B uccnenyemoii BEIOOPKE YpPOBEHb TOMOIIMCTEMHA
HE pasmJajics Y OOIBHBIX C pa3HOM CTEIICHBIO aTepOCKIICe-
POTHYIECKOTO TTOPAKEHMST KOPOHAPHBIX apTEePHIA.
OO0patraeT BHUMaHMe, YTO B rpyIe 60JpHBIX ¢ OUM
W HEeCTAaOMJIBHOM CTCHOKApAMEHl ONpemelsuiich Kak
MHTAKTHBIE KOPOHApHEIe apTrepuu, 16 (53%), Tak 1 HEBbBI-
paXkeHHBII KOPOHAPHBI aTepockiepos, 14 (47%). Ipu
MMOKapAWUTaX HECTCHO3UPYIOIIUI KOPOHAPHBINA aTepo-
ckiepo3 BoisiBisuics B 40% ciydaeB, B ocTalbHBIX 60% —
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Tabnuua 5
PacnpepeneHune 4actotT NOAMMOP®HbLIX BAPUAHTOB rEHOTUMNOB NPU ULLIEMUYECKUX,
BOCNaNUTENbHBIX U APYrux npuunHax passutua OKC
e SNP leHoTvn Bce 1 2 3 p
Vwemudeckne Mwokapaut Jpyrve
N % N % N % N %
MTHFR 677 C>T, rs1801133 c/C 18 0,409 11 0,367 5 05 2 05 p>0,05
c/T 21 0,477 14 0,833 5 05 2 05
/T 5 0114 5 0,167 0 0 0 0
MTHFR 1298 A>C, rs1801131  A/A 23 0,523 16 0,533 3 03 4 01
A/C 16 0,364 11 0,367 5 05 0 0
c/C 5 0,114 3 010 2 0,2 0 0
MTR 2756 A>G, rs1805087  A/A 32 0,727 22 0,733 8 08 2 05
A/G 0,205 6 0,20 1 01 2 05
G/G 0,068 2 0,067 1 01 0 0
MTRR 66A>G, rs1801394 AJA 0159 5 0167 0 0 2 0,5
A/G 21 0,477 13 0,433 7 07 1 0,25
G/G 16 0,364 12 0,4 3 03 1 0,25
Ta6bnuua 6
PacnpepgeneHue 4acToT nonumMopdHbIX BAPMAHTOB FreHOTUNOB reHOB MeTabonn3ama ¢onaros
B 3aBMCUMOCTM OT CTENEeHU CTEHO3a KOPOHaPHbLIX apTepuii
leH SNP TeHoTun MHTaKTHbIE Menee 30% Menee 50% p
N % N % N %
MTHFR 677 C>T, 151801133 C/C 13 0,52 5 0417 0 0 p=0,04686
c/T 9 0,36 1 0,50 6 0,857
T 3 0,12 1 0,083 1 0143 p>0,05
MTHFR 1298 A>C, A/A 14 0,56 5 0416 4 0,571
rs1801131 A/C 9 0,36 4 0,333 3 0,43
c/C 2 0,08 3 0,25 0 0
MTR 2756 A>G, A/A 17 0,68 10 0,833 5 0714
rs1805087 A/G 7 0,28 1 0,083 1 0,143
G/G 1 0,04 1 0,083 1 0,143
MTRR 66A>G, rs1801394  A/A 5 0.2 1 0,083 1 0143
A/G 10 0,4 6 05 5 0714
G/G 10 0,4 5 0,417 1 0,143

WHTAaKTHBIC KOpOHapHBIe aprepud. Ipymmer 1, 2 m 3
HE pa3iuyajuich B 3aBUCUMOCTM OT CTENEHM CTEeHO3a
KOpOHAPHBIX apTepuii (Taoil. 4).

IIpu moiraroBoM BKJIIOYEHUM (PAKTOPOB CEpAEYHO-
COCYIIMCTOIO pYcCKa: MoJia, Bo3pacTa, HacJAeACTBEHHOCTH,
KypeHUsI, 3JI0yMOoTpeOJeHUsI aJKOoToJeM, HapKOMaHUM;
rnokaszaTesieil 00l1lero aHajaM3a KpOBU: YPOBHSI TEMOIJIO-
OuHa, SPUTPOLIUTOB, FEMAaTOKPUTA, TPOMOOLIUTOB, JIEii-
KOLIMTOB; OMOXMMHUYECKOTO aHajM3a KPOBU: TJIIOKO3BI,
MOYEBHHBI, KpeaTUHNHA, TTIEYEHOUYHbIX (PePMEHTOB, Kap-
mroctnienndmaeckux pepmenron, CPB; koarymorpaMMer:
AUYTB, POMK, MHO, JI-muMmepa; HocUTeIbCTBa Heba-
TOTIPUSITHBIX TOMO- M TE€T€PO3UTOTHBIX TMOJUMOPQHBIX
BapUaHTOB MCCJIENYEMBbIX T€HOB, PE3YyJbTaTOB WHBA3UB-
Hoii KAI' B MHOXECTBEHHBIII pErpecCMOHHBIN aHaIu3
MOJIyYeHO YpaBHEHUE, B KOTOPOM YPOBEHb TOMOILIMCTE-
WHAa TJIa3Mbl aCCOLIMMPOBAH C BO3PAaCTOM, HACJIEACTBEH-
HOCTbIO, KYpEHHEM M HOCUTEILCTBOM HEOJaronmpusiT-

HOTO TOMO3UTOTHOTO TTouMopdHoro reHotrnna TT reHa
MTHEFR (677 C>T):

Tomomucrenn = 0,162744 x Bo3pacr + 3,477164 x Hacaen-
crteenHocts + 8,607434 x TT MTHFR 677 (C>T) +
3,527954 x Kypenue,

IIe CBOOOMHBIN YieH MCKIIIOUCH BBHUIY CTAaTHCTHUCCKOM
HE3HAYNMOCTH.

B rpymme 1 OKC (tabim. 5) gactora BCTpe4acMOCTH
HEOJIATOIPUATHBIX TOMO- 1 TeTEPO3UTOTHBIX ITOTMMOP(d-
HBIX BapMaHTOB TreHOTUIIOB TeHoB rs1801133, rs1805087
u romo3uroTel GG reHa rs1801394 Brimre, yeM y OOTBHBIX
BO 2-#1 W 3-i1 TpyIIIe, OMHAKO Pa3Iddrs CTATUCTUICCKU
HEe3HAYMMBIC, YTO, BEPOSITHEE BCETO, CBSI3aHO C MaJIBIM
00BeMOM BBEIOOPKH. OOpalaeT BHUMaHME, YTO OOJIbHEIC
C MUOKApIUTOM TaKKe SIBJISTFOTCSI HOCUTEISIMU HeOJ1aro-
MPUSTHBIX T€TePO3UTOTHBLIX TeHOTHUITOB TeHa rs1801133
M TOMO- W Te€TepPO3UTOTHBIX ayieneil reHoB rs1801131,
rs1805087 m rs1801394. Ipymmbr 1-3 B 3aBHUCUMOCTH
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PacnpepeneHue 4acToT NonMMOp¢HbIX BApMAHTOB reHOTUMNOB reHOB MeTabonuama ¢ponatoe B rpynnax ¢ ITL/He L,

l'eH SNP leHoTun Ty, n
MTHFR 677 C>T, c/C 4
rs1801133 C/T 1
T/T 3
MTHFR 1298 A>C, A/A 6
rs1801131 A/C 1
C/C 1
MTR 2756 A>G, A/A 7
rs1805087 A/G 2
G/G 0
MTRR 66A>G, A/A 1
rs1801394 A/G 3
G/G 4

ot mpnunH pa3Buthst OKC comocTaBUMEBI ITO 4acTOTe
HOCHTEJILCTBA TEHOTUITOB T€HOB MeTabosim3Ma (oyaToB
(tad. 5). CTaTUCTUIECKI 3HAYNMBIX Pa3IMUMil B YaCTOTE
BCTPEYAEMOCTH HEOJIATOIIPUSTHBIX ITOTUMOP(MHBIX Baph-
antoB reHotumoB B rpynrne OKCnST m OKComST
He BBIIBIEHO. Y 60MbHBIX ¢ OMM cTaTUCTUYECKM 3Ha-
YUMO Yallle BBISIBIISUIOCHh HOCUTEIHCTBO HEOIATOIIPHSIT-
Horo reroruna TT MTHFR 677 (C>T) (p=0,03914).

ITo maHHBIM JIOTMCTUYECKOTO aHaJii3a COCTAaBJIEHO
ypaBHEHHE, B KOTOPOM YBEJIUUYEHUE YPOBHS TOMOIIVICTE-
WHa KPOBM acCOLIMUPOBAHO C YBEeJIMYEHHEM pHUCKA pas-
putnst OUM:

3,8716§9+4,2x 3,871659+4,2x

Y, = /(1+e ),
roe P — BeposITHOCTL pasputust OUM, X — ypoBeHb

OUM
TOMOIMCTEMHA IJIa3Mbl KPOBH.

IIpenkoBasg romosurotrHag amienb C reHa rs1801133
CTAaTUCTUYECKH 3HAYMMO Yallle BCTpedanach IIpY MHTAKT-
HbIX KOPOHAPHBIX apTepusx (Tabi. 6). YacroTa BcTpeua-
€MOCTH HeOJIarONPUSITHEIX TeTepOo- M TOMO3UTOT TeHa
rs1801133, retepo3urotsl rs1801394 M TOMO3UTOTHI
rs1805087 y GOaBHBIX cO cTreHo30M MeHee 50% BbIlIE,
yeM npu MHTAKTHBIX KA wmm crenHose <30%, omHako
pa3IMIrs CTAaTUCTUYCCKU HE 3HAYMMBIL. [1p1 MHTAKTHBIX
KOPOHAPHEIX apTepHsX MPeo0IagaoT HOCUTEIN HeTIaTo-
TeHHBIX TOMO3UTOTHBIX TEHOTHIIOB MCCJICMYeMBIX T€HOB
M HeOJaTONPUATHBIX TeTepo3uror reHoB rs1801131
n rs1805087. Ipu creHose <30% mpeobnamaoT HEOIATO-
MPUATHBIE TOMO3UTOTHI TreHoB rs1801131 u rs1801394
(Tabm. 6).

B rpynne 6onbHbix ¢ I'TL craTucTUyecku 3HAYMMO
Yalle perucTPUPOBAIIOCh HOCUTEIBCTBO HEOIATOIIPHSIT-
HO# roMo3urotHoit ayutenu T rena MTHFR 677. O6pa-
maeT BHUMaHue, 4to B rpynmne Hel Tl Takoke BBISIBIISI-
JIOCh HOCUTEIBCTBO HEOJIATOIIPHUSITHBIX TOMO- U TeTepO-
3UTOTHBIX TreHoTunoB reHa MTHFR (677 C>T).
Ilo apyrum uccaenmyembiM reHam rpymnbl [TH u Hel'TLL
COIMOCTaBUMBI (TabJI. 7).

Ha ocHoBanuu m3ydeHMs 4 TTOIMMOP(HBIX BapyUaH-
TOB 4 TeHOB (hepMEHTOB (DOJIATHOTO IMKJIA, OBLIO yCTa-

Tabnuua 7
% He ITL, n % o]
0,50 14 0,389 p>0,05
0,125 20 0,556 0,03181
0,375 2 0,056 0,03486
0,75 17 0,472 p>0,05
0,125 15 0,416
0,125 4 0,111
0,875 25 0,694
0,125 8 0,222
0 3 0,083
0,125 6 0,167
0,375 18 0,50
0,50 12 0,33

HOBJIEHO, 4TO 43 (96,6%) unnusuna c HOKA umenn, kak
MMHUMYM, OAMH TOMO3WUIOTHBIA WJIM TeTePO3UTOTHBIMN
10 HEGJIArONPUITHBIM aJUIEJISIM T€HOTUII FeHOB (hepMeH-
TOB (posmatHOoro nukia. CTaTUCTUYECKU 3HAYMMBbIX pa3-
JIMYUIA B 4YaCTOT€ HOCHUTENIbCTBA MOJUMOP(MHBIX aUIelb-
HbIX BADUAHTOB F€HOB B 3aBUCUMOCTH OT I10J1a Y HALIKO-
HaJIbHOCTU HE BBISIBJIEHO.

HeG6naronpustHble TeTepO3UrOTHbIE BapUAHThI
TEHOTUIIOB reHOB (hoaTHOrO 0OMeHa BHISBIEHBI y 37
(84%) marmenToB, B ToM umciie codetanue 3 SNP y 7
(16%) nugusnunos; 2 SNP —y 16 (36%), 1 SNP —y 14
(32%). Y 7 (16%) nanueHTOB He ONPENesIOCh TeTepo-
3UTOTHBIX T€HOTUIIOB TeHOB (epMEHTOB (hOJIATHOTO
oOMeHa, MpeApacIoaraoiiux K pa3BUTUIO TPOMOO30B.
Kak MMHMMyM, OOMH HEOJArOMPUSITHBIN TOMO3UIOT-
HbIIl BapMaHT FeHOTUIIA T'eHOB (hepMEHTOB (POIATHOTO
LKA 3aperucTpupoBaH y 26 (59%) ucciienoBaHHBIX
0OJBHBIX, B T.4. Y TpeX (7%) WHIUBUIOB BBLISIBIEHO
couetanue 2 SNP.

CTaTUCTUYECKM 3HAYMMBbIX pa3idyMii B 4YacTOTE
BCTPEYAEMOCTH HEOIArOMPUSITHBIX TOJIUMOP(HBIX Bapu-
AHTOB FeHOTUIIOB (DepPMEHTOB (POJIATHOIO LIMKJIA B 3aBU-
CHMOCTH OT TT0JIa He BhIsIBIICHO (p>0,05).

I1pu nocTyrieHUK Bee 60JIbHBIE ITOIyYaIu CTAaHAAPT-
Hyto Tepanmuio OKC corracHO HallMOHAJIbHBIM PEKOMEH -
JalusIM: ABOMHYI0 Oe3arperaHtHyio Tepanuio (100%),
Oera-agpeHobsokaropsl 26 (90%), cratunsl 27 (93%),
MHIMOUTOPHl aHTMOTEH3MHIIpEBpallalonero gpepmeHTa
18 (62%) mnu caprassl 5 (17%), HedpaKLIMOHUPOBAH-
Hblii remapud 24 (83%), ¢ MOCeOyIOLIMM IIEPEBOIOM
Ha HU3KOMOJEKY/IsApHble remapunbl 23 (79%). Ilocne
noo0cienoBaHus puBapokcabaH HasHavancsa 2 (7%),
naburarpaHa sTekcunat — 4 (14%), anvkcaban — 1 (3%),
BapdapuH 6 (21%).

O6GcyxaeHue
Yacrora Bctpeyaemoctt OKC nmpu HOKA cocTtaBuia
4,8%, 4TO HE MPEBBIIIAET TAKOBYIO 110 JIMTEPATYPHBIM
ma"HHBIM [1, 2]. CocTossHME TPOMOOTHUIECKOI TOTOBHO-
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Ta6nuua 8
PacnpepeneHue 4acToT reHOTMNOB reHoB pepMeHTOB HpONaTHOro uuKna
y naumeHToB ¢ OKC n HOKA v B eBponeiickoi nonynsiuum
e SNP leHoTvn YacrtoTa B Mccnenyemon rpynne YacToTa B €Bponeiickoi nonynsumm*
N % CpenHee 3HaueHne Min-max
MTHFR 677 C>T,rs1801133 c/C 18 0,409 0,406 0,406-0,505
C/T 21 0,477 0,459 0,394-0,473
T/T 5 0114 0,135 0,088-0,135
MTHFR 1298 A>C, rs1801131 A/A 23 0,523 0,475 0,473-0,573
A/C 16 0,364 0,423 0,355-0,473
c/C 5 0114 0,101 0,030-101
MTR 2756 A>G, rs1805087  A/A 32 0,727 0,674 0,674-0,800
A/G 9 0,205 0,306 0,171-0,306
G/G 3 0,068 0,020 0,016-0,035
MTRR 66A>G, rs1801394 A/A 7 0,159 0,256 0,225-0,510
A/G 21 0,477 0,441 0,375-0,553
G/G 16 0,364 0,302 0,082-0,302

Mpumeuanue: * — 6a3a gaHHbix http://www.ensembl.org/index.html [22].

CTH, KOTOpOE OOBEIMHSIET B ceOe Tab0PaTOPHO BBISIBIISIC-
MYIO TUTICPKOATYJISIIINIO WM TUIIOKOATYJISIIINIO, TIOBBI-
IIeHWEe MapKEepOB BHYTPUCOCYIMCTOTO CBEPTHIBAHUS
KPOBH, MOXET IIPOBOLIMPOBATHCS PA3TUIHBIMU TPOMOO-
TeHHBIMU (paKTOpaMHM pHICKa: TCHETUICCKOM IIpempacio-
JIOXKEHHOCTBIO, HACJICICTBEHHOCTHIO, OKPYKAIOIIei cpe-
IO, COITYyTCTBYIOIINMHU 3a00JIeBaHUSIMM, KypEeHHEM,
HapKOMaHUEH, aJKOTOJM3MOM, IIPHEMOM JeKapCTBEH-
HBIX TIpEIIapaToB, OPaJbHBIX AHTUKOATYISHTOB W IIp.,
M HEIOCPENCTBEHHO IIPENIIECTBYeT TpoMoOo3sy [16].
VY uccenoBaHHBIX MMAIIMEHTOB KypeHUe B aHaMHe3e y 17
(59%), napkomanus y 1 (3%), 3nmoynotpebiieHre aTKoTo-
JIeM nepea rocrnurtaiusanueit — y 3 (10%), mpuem aHa6o-
nunueckux npemnapatoB — y 1 (3%). BpoxaeHHbIe TOpOKU
cepama, a UMEHHO, He(eKT MEXIIpeACepIHOM IIepero-
pOOKU SIBJISIETCSl MOIIOJHUTEIBHBIM (DaKTOPOM pHCKa
pasButusl Tpom6o3a, u ompenensics B 1 (3%) ciyyvae,
W TPOABISUICS PEHUIUBUPYIOIMINMHN HWIIEMUICCKUIMU
WHCYJIBTaMH B MOJIOIOM BO3pacTe.

B nomonHeHNE K OCHOBHBIM (DaKTOpaM pHCKa pa3BH-
st CC3 (Bo3pact, moJI, TUIIEPTOHWYECKass OOJIe3Hb,
caxapHbIif TuabeT, KypeHue, TUCITUTTUAEMIS) TeHeTIYe-
CKHe TOMMMOP(U3MBI 3HAUNTEIIPHO YBEIMINBAIOT PUCK
passutusg OUM [17]. TakuM 06pa3oM, yIUTEIBast MHOTO-
¢akTOpHOE M MYJIBTUTCHHOEC BOSHNKHOBEHHE TPOMOOTH -
YeCKNX COOBITHII, TTIOMMMO KJIACCMYECKUX (DAKTOPOB
TpoM003a, MOXKET CYIIECTBOBATD CBSI3b MEXKIY ITOJIUMOP-
¢dur3MaMu B TpOMOOTUYECKMX COOBITHSX [17-19].

ITo pe3ynsraTaM paHee IPOBEICHHBIX UCCIICIOBAHMIA,
YacToTa BCTPEYAEMOCTH T€HETHMYECCKUX ITOJIUMOpPDU3-
MOB, OTBETCTBEHHBIX 32 Pa3BUTHE TPOMOOMIIINHI, BApbH-
pyeT B 3aBUCHMOCTH OT 3THHYECKOTO COCTaBa ITOMYIISI-
uuu [11]. B uccinenyemMoit BEIOOpKE PYCCKHUE COCTABUIIM
GOJIBIIMHCTBO 42 (96%), apwmsHe 1 (2%)
u Kopeiisr — 1 (2%).

IMIpu OKC Ha done HOKA 96,6% GoNbHBIX ObLIN
HOCUTEJISIMHU HEOJIarOIPUSITHRIX TTOJTUMOP(GHBIX BapHaH-
TOB TeHOB MeTabomn3Ma (omatoB. YacToTa perucrpamu
HEOJIATONPUATHBIX TOMO3UTOTHBIX TeHOTHIIOB (pepMeH-
toB MTHFR (1298 A>C), MTR (2756 A>G), MTRR (66
A>G) u rereposurot mist MTHFR (677 C>T) B uccieny-
€MOil BBIOOpKE BBIIIE TPAaHUL, YCTAHOBIECHHBIX IS
o01Ieit eBpOIEMCKOI IOy, B TO BpeMs Kak
YacTOTa HOCHUTEJIBCTBA TOMO3UTOTHI II0 IIPEAKOBOMY
aytemo A rena MTRR (66 A>G) — Huke (Tabi. 8).

B uccnenyemoii Beibopke renotun TT rena MTHFR
(677 C>T) craTMCTUYECKM 3HAYMMO 4allle PErUCTPUPO-
Bayicss ipy OMIM, 4TO TIOATBEpXIACTCSI pe3yabTaTaMu
paHee IpoBeneHHBIX uccienoBanmii [8]. [To pe3ynsraTam
MeTa-aHaim3a 31 WMccliemoBaHUS BEHISIBIICHA 3HAYNUTETh-
Has cBs3b Mexay TT renoruriom MTHFR (677 C>T)
W pa3sBUTHEM BEHO3HOTO M apTepUaJbEHOTO TpoMOO03a,
OWM B typenkoit monyssumu [9]. ITo pe3ynsratam MeTa-
a"Hamm3a 80 mMccienoBaHUN HET YOSTUTEIbHBIX JOKa3a-
TEJILCTB B MOJBL3Yy accouuanuu noaumopdusma MTHFR
(677 C>T) u UBC B Espome, CeBepHOil AMepuke
n Asctpaimu [10]. B paHee TpoBeneHHOM NMIJIOTHOM
nccaenoBaHuy y 601bHBIX ¢ MINOCA BBISIBIEHO HOCU-
TEJIBCTBO TEHETHUYECKUX MapKepOB, OTBETCTBECHHBIX
3a pa3BUTHE TPOMOO30B, OMHAKO OHO HE pa3IMdacTCs
¢ HaGmonaembiMu B ciaydyae OMM mpu CKA [20]. Heo6-
XOOWMBI KPYITHEIC UCCIICIOBAHMS 1T OLICHKU 3TOi TUTIO-
TE3BI.

HocurenbcTBO HEOIATOIIPHUSITHOTO AJJICIBHOTO TeHO-
tuna T rena MTHFR (677 C>T) accouunponano ¢ I'TLI,
YTO COOTBETCTBYET HAHHBIM JuTeparyphbl [6]. OmHako
He Bcerma HocurtenbcTBo reHotuna TT MTHFR (677
C>T), OTBETCTBEHHOTO 3a Pa3BUTHE TPOMOO30B, IIPUBO-
mwio K passutuio I'TL. DTo cBUOETENHLCTBYET O MHOTO-
daxropnoii nmpupone I'TLl. B npoBeneHHOM mccienoBa-
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HUY TOMOIIMCTEWH B IIa3Me YBEIMUIMBACTCS C BO3pac-
TOM, W CBSI3aH C IPYyrUMH (haKTopaMd, TaKUMU KakK
OTSITOICHHAST HACEACTBEHHOCTD, KypeHNUE M HOCUTEIhb-
CTBO TOMO3HUTOTHOTO IOJMMOP(GHOTO BapmaHTa TE€HO-
tuna TT rena MTHFR (677 C>T), 4To COOTBETCTBYET
JINTEPATYPHBIM JaHHBIM [4, 9, 18].

TomoncTenH B Ia3Me YBETUUUBACTCS C BO3PACTOM
1 CBSI3aH C IPYTUMH (DaKTopaMi, TAKMMU KaK KypeHUe
u gueta [4, 5, 11, 12]. [TocKoJIbKY OH KOpPEIUPYET C APY-
rumMu  (hakKTOpaMu, TPYIHO OIPENETUTh HE3aBUCUMBII
addext romomucrena Ha CC3 [19]. B mpocnieKTUBHEBIX
HUCCICIOBAHUSX YBCIMYCHUE YPOBHS TOMOIMCTEHMHA
1m0 9,15 20 MMOJIB/JT yBEeTMUMBAET CMEPTHOCTH B 1,9, 2,8
u 4,5 pa3, coorBercTBeHHO [9]. [0 TTOIYy4YeHHBIM HaMU
npanabeiM I'TL peructpupoBaiacs B 8 (18%) ciayuasix, 4To
HE TIPEBHIIIACT TAKOBEIC IO TAHHBIM JIMTepaTyphl [9].
B mcciemyemoii BRIOOpPKE MOBBIIICHUE YPOBHSI TOMOII-
CTeWHa YBEJIWYMBaAIO pucK pa3putuss OMM, 49To coOoT-
BETCTBYeT auTepaType [4]. B mpoBemeHHOM mcciienoBa-
HUU nauueHTHl U3 Tpyrmsl ¢ [T nmenm cTatucTiaecku
3HaYMMO OoJjiee BhICOKUI ypoBeHb CPB, uTo cooTBeT-
CTBYET paHee NMPOBeIeHHBIM HccaenoBaHuaM [21]. CHu-
XKeHre (QYHKIMHU ITOYeK IIPUBOIUT K HAPYIICHHUIO BHIBC-
IIeHUsI TOMOILIMCTEHA U3 OpTaHM3Ma C MOYO M pa3BU-
o I'T1I [4, 22].

EcTb uccmenoBanmsi, TIe W3y4eHO BIUSHUEC TOMOIIM-
CTeVH-CHIXaloeil BUtTaMuHoTepanuu [ 5, 12]. Heckoib-
KO WCCIIENOBAaHUIN ITOATBEPXIAIOT ITOJOXUTEIbHEIC
s¢pdexter BuTamMuHoB B B mpodunaaktuke CC3 [12].
CornacHo 0030py, B KOTOPHI BKIIIOYEHO 15 mcciaemoBa-
HU IO TOMOLIMCTCUH-CHIDKAOIICH Tepalmi, He oOHa-
PYXeHO HUKAKMX JOKAa3aTeJIbCTB TOTO, YTO JOOABICHUE
B6, B12 u hosmneBoit KMCIOTHI OTIETBLHO WIIM B KOMOWHA-
WY, TIPA JTII000M TO3MPOBKE IO CPAaBHEHMIO C IUIAIC00
WIA CTAaHOAPTHBIM JICUCHUEM IIPENOTBpAIAIO Cepacd-
HBIE TIPUCTYNHI MM YMEHbBIIAIO CMEPTHOCTS [5]. Huskas
3 HEKTUBHOCTD TIOJIMBUTAMUHHON TOMOIIMCTEUH-CHH-
Xatomei Tepanun B npodmnaktuke CC3 o0bICHSIETCS
MIPYEMOM aHTUTUIICPTCH3NBHBIX IIperapaToB, CTATHHOB
M aHTHUATPETaHTOB, a TaKXKe BO3pacToM OONBHBIX [13].
PesynbraThl MccienoBaHUM IIPOTUBOPEUYMBEI M TPEOYIOT
TATbHEHIIEro UCCIIeIOBaHMSI.

I[IpenBapuTeapHbIe pPE3YyIAbTaThl MCCICIOBAHUS
MOTYT UMETh IIPOTHOCTUUYECKYIO IIEHHOCTh IJII YTOU-
HeHusa pucka mauueHToB ¢ OKC npn HOKA ng BHe-
IpeHUs pPaHHUX NPOPUIAKTAYECKHX MEpPOIIPUSITHIA,
BKJIOYAs CIeOU(PUIESCKYI0 aHTUTPOMOOTUIECCKYIO
TepaIluio M TOMOIMCTEUH-CHIDKAIONIYI0O BUTAMHHOTE -
panmuio.

3aknioueHue
B 3TOM HEGOJIBIIOM ITJIOTHOM HccienoBaHnn 96,6%
nameHToB ¢ OKC mpu HOKA ObIIM HOCUTEISIMU

HEOJIATONPUSITHBIX TOIMMOP(HBIX BapHaHTOB TCHOB
MeTtabonmmaMma donatos. [Ipy OUM craTucTMYeCKN 3HA-
YUMO YaIlle YacTOTa HOCHUTEIBCTBA HEOIATONPHUSITHOMN
amnenu T rena rs1801133. Hamuume sTOr0 reHOTUITA acco-
nurpoBaHo ¢ pasButreM ['TLI, 4To COOTBETCTBYeT maH-
HBIM JUTepaTypbl. OOMHAKO HE BCETma HAJWIHUE aJUICThb-
Horo Bapuanta TT MTHFR (677 C>T) npuBonuio K pa3-
putuio ['T1l. YBennueHue ypoBHSI TOMOLIMCTEMHA TIJIA3MBbI
MPSIMO TIPOTIOPIIMOHAJIBHO CBSI3aHO C BO3PacToM,
HaCJIEACTBEHHOCTBIO, KYPEHIEM U HOCUTEILCTBOM T€HO-
muma TT rs1801133 m accoumupoBaHO C yBeJIMYEHHEM
pucka passutust OMM, 9To moaTBepXKIaeT paHee IIpoBe-
IeHHBIC UCCIICIOBAHUS.

BaarogapuocTu. XoTtenoch 661 To6arofapuTh 3aBe-
OVIOIIETO OTHOEICHUEM HEOTIOXHOM KapanOJOTUN
Cepress ButanpeBnua JleMbstHOBaA, Bpadeil aHECTE3MO-
JIOTOB-pEaHUMATOJIOB TPYNITBI peaHMMAllMd 1 WHTCH-
CUBHOI Tepanmnu OTHCICHUS HEOTIOXHON KapamoJIOo-
TMM 3a yJacTue B JICUCHHU IAIlMCHTOB BKIIIOUCHHBIX
B a”Haymm3: CronsspoB Banepuit Anekceesuu, IllapoBap-
HukoB Cepreit UBanosuy, BacunbeB Annpeit [enHansb-
esny, IlantemeeB Omer Onerosuu, IllypynmoB Bmamm-
mup Cepreesud, 3umMuH Wibg Anexcangposud, Cio-
oongackuii Bamum IOpweBuu, Iletpenko EBrenmii
Buxkrtoposuu, lllukankos Banepuii AnekceeBuu, AHU-
kuH [Jenunc FOpbeBny.

®unancupoanne. OemepanbHast 1eeBast IporpaMMa
“UccnemoBannss U pa3pabOTKU II0 IIPUOPUTECTHHIM
HaIIpaBJICHUSIM Pa3BUTUSI HAYIHO-TEXHOJIOTHMICCKOTO
koMmrurekca Poccnu Ha 2014-2020 roner”.

CormamieHne O TPEOOCTaBICHUU CYOCUONU OT
23.10.2017 r. Ne 14.601.21.0015 mexay MuHuUCTEPCTBOM
obpa3oBaHus 1 Hayku Poccuiickoit @enepauyn u Tom-
ckuM HHMMII, Ha BBIIIOJIHEHWE HAYYHO-MCCJIEIOBa-
TeJIbCKOM paboThl o Teme: “Pa3zpaborka mporHosa pea-
JIM3allid TIPUOPUTETa HAYIHO-TEXHOJOTMIECKOTO pa3-
BUTHSA, oOIpeAesieHHoro IyHKToM 20B “Ilepexon
K MEPCOHAIU3UPOBAHHON MEAULIMHE, BBICOKOTEXHOJIO-
TUYHOMY 3IPaBOOXPAHCHUIO U TEXHOJIOTUSIM 300POBhE-
cOepexxeHNsI, B TOM YHMCJIe 3a CYeT pallMOHAIBHOTO TIPH-
MEHEHHUS JICKAPCTBEHHBIX MperapaToB (IIPeXXae BCETo
aHTHOaKTepuaIbHBIX)” CTpaTernu HayYHO-TEXHOJIOTH-
yeckoro pasButus Poccuiickoit @emepannu”. YHU-
KaJlbHBI  MAEHTUGUKATOP paboT (npoekTa)
RFMEF160117X0015. Noeatudnkatop rocymapcTBeH-
Horo cornamenus 0000000007417PE10002.

KonMKT nHTEpecoB: BCe aBTOPHI 3asIBISIIOT 00 OTCYT-
CTBUY MOTCHIIMAILHOTO KOH(MINKTA HHTEPECOB, TPEOYIO-
IIETO PACKPHITUS B TAHHOM CTAThe.

ID uccnenoBanms. MccienoBaHue 3aperucTpupoBaHo Ha
mexayHaponHoM caiite ClinicalTrials.gov NCT02655718
(NOCA).
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OPUTMHAJbHBIE CTATbU

Accounaumns nonumopdHbix BapuanToB RS1800470 reHa TpaHchopmupytowiero poctosoro ¢akrtopa 31
(TGF-B1) ¢ TXXecTbio KOPOHAPHOro aTepocksieposa

Bpycexuos [. A., HukynuHa C. 0., LWecTtepHs M. A., HYepHoBa A. A.

Uenb. M3y4ntb B3aumocesa3b nonumopdHbix BapuaHtoB rs1800470 reHa TpaHc-
dopmupytowero poctoBoro dakrtopa B1 (TGF-B1) ¢ TaxecTblo aTepockieposa
KOpPOHapHbIx apTepuii (KA).

Marepuan n metoabl. B uccnenosanue BkoueHo 256 60nbHbIX UM (216 MyxuunH
1 40 XeHLLH) eBPONEOnaHON packl B Bo3pacTe <65 net (52,118,4). lrenomHnyio AHK
BbILENSANV U3 BEHO3HOW KPOBU HEHON-XTOPOPOPMHBIM MeTOAOM. [Tonnmopdusm
rs1800470 rena TGF-f1 TecTMpoBasn C NOMOLLIO MONMMEPA3HO LienHON peak-
uum (MNLUP) B pexvme peansHoro BpeMenu (3oHasl TagMan, AB 7900HT). OueHka
CTEMNEHN THXKECTN MOPAXEHUsI KOPOHAPHOrO pycna NpPoM3BoAMUIack Mo NPoTOKoy
CTaHOAPTHON MOMMMPOEKLMOHHOM KOPOHApOoaHrnorpadun ¢ pacyeToM MHAeKca
Gensini.

PesynbTatbl. Briepsble B CMOVMPCKOI MOMYASILMN Y MYX4WH [oKka3aHa B3avMOCBS3b
annenst A rs1800470 reHa TGF-B1 ¢ TSXeCTblO KOPOHAPHOro aTepockyieposa.
Hocutenun annens A rs1800470 resa TGF-f1 umenn oTHoweHve waHcos (OLL)
MHorococyauctoro nopaxenus KA (OW =2,84 (95% AW 1,37-5,87), p=0,004)
1 KOPOHAPHOro aTepockiepo3a npokcumansHoro Tuna (O =2,66 (95% AW 1,29-
5,47), p=0,007). B uenom uHgekc Gensini 6bin 3HAYNTENLHO BbILLE Yy HOCUTENEN
puckosoro annens A rs1800470 reHa TGF-B1: renotvn AA — 57,33+41,89; reHoTtun
AG — 52,86+40,74; reHotun GG — 43+28,83 (p>0,05), ogHako CTaTMCTMYECKM
3HauYMMbIMK pas3nnuns Guinn B BepxHen keaptunu (p=0,028). Puck Tsxkenoro nopa-
xenus KA (uHpekc Gensini >80 6annos) y Hocuteneii annens A rs1800470 reqa
TGF-B1 coctasuno OW =3,64 (95% AN 1,06-12,49). Y XeHWMH CTaTUCTUYECKN
3HauMmoii B3anMocBsaau reHoTuna rs 1800470 reHa TGF-B1 ¢ TAXECTbIO NOpaxeHus
KA BbISIBNEHO He 6bIo.

Saknioyenue. Annenb A rs1800470 reHa TGF-B1 accoLMMPOBaAH C TSXECTbIO
KOPOHapHOro aTepOCKIEpP03a y MyX4uH.

Poccuiickuii kapavmonornyeckuii xypHan. 2018;23(10):43-47
http://dx.doi.org/10.15829/1560-4071-2018-10-43-47
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Association of RS1800470 polymorphic variants of the transforming growth factor g1 (TGF-£1)

gene with the severity of coronary atherosclerosis

Brusentsov D.A., Nikulina S. Yu., Shesternya P.A., Chernova A. A.

Aim. To study the relationship of rs1800470 polymorphic variants of the transforming
growth factor B1 (TGF-B1) gene with the severity of coronary arteries (CA)
atherosclerosis.

Material and methods. The study included 256 patients with myocardial infarction
(MI) (216 males and 40 females) of a Caucasoid race aged <65 years (52,1+8,4).
Phenol-chloroform extraction was used for separating DNA from venous blood. The
rs1800470 polymorphism of TGF-B1 gene was tested using real-time polymerase
chain reaction (PCR) (TagMan probes, AB 7900HT). The assessment of coronary
bed lesion severity was made according to the protocol of standard polyprojection
coronary angiography with using of Gensini scores.

Results. For the first time in the Siberian population, the relationship of the A
rs1800470 allele of the TGF-B1 gene and severity of coronary atherosclerosis has
been proved in men. The carriers of the rs1800470 allele A of the TGF-B1 gene had
a odds ratio (OR) of the multivessel CA lesion (OR =2,84 (95% CI 1,37-5,87),
p=0,004) and proximal type coronary atherosclerosis (OR =2,66 (95% Cl 1,29-5,47),
p=0,007). In general, the Gensini score was significantly higher in carriers of the risk
Ars1800470 allele of the TGF-B1 gene: AA genotype — 57,33+41,89; AG genotype —
52,86+40,74; GG genotype — 43+28,83 (p>0,05), however, the differences were
statistically significant in the upper quartile (p=0,028). OR of severe damage to CA
(Gensini score >80 points) in carriers of the A rs1800470 allele of the TGF-B1 gene
was 3,64 (95% CI 1,06-12,49). In women, no statistically significant correlation of the

rs1800470 genotype of the TGF-B1 gene with the severity of CA lesions was
identified.

Conclusion. A rs1800470 allele of TGF-B1 gene is associated with the severity of
coronary atherosclerosis in men.

Russian Journal of Cardiology. 2018;23(10):43-47
http://dx.doi.org/10.15829/1560-4071-2018-10-43-47
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PesyasraTtel MIMPOKOTO BHEOPEHMSI MHTEPBEHIIMOH-
HBIX BMEIIATEJIBCTB B JICUCHMM WH(AapKTa MHOKapaa
(UM) no3Boiuiu B 3HAYMTEIbHON CTeNIEHW M3MEHUTh
omkaiimme ucxombl 3aboneBaHust [1]. Bmecte ¢ Tem,
OOIIeTIpU3HAHHBI OTpaHUYCHHBIE BO3MOXHOCTH BEICO-
KHAX TEXHOJOTWII B 0OpBOE C CepHecIHO-COCYIMCTBIMU
3aboneBanmsiMu (CC3). HecMoTpst Ha OTYCTIUBOE CHH-
xeHre cMeprHOocT oT CC3 B momynsimuu B 1iejoM (Ha
25,5% 3a nepuon ¢ 2006 o 2014rr) cMepTHOCTh Cpeau
JIMIT MOJIOMOTO BO3pAacTa OCTAaeTCs IPAKTUYCCKM HEM3-
MEHHOIA [2].

KapmmHaabHO M3MEHHUTH HEOIATONPUSITHYIO CHUTYa-
IO BO3MOXHO TOJBKO ITOCPEACTBOM KOMILIEKCA Mep
MMePBUYHONM TIpOUIAKTUKM Ha YPOBHE TOCyIapCTBa
B 1IesioM. B mpemroxkeHHOM mepapxum (paKTOpoB pHCKa
pOJb TEHETHKM KaK TaKOBOM OTHOCHUTEIHLHO HEBEJIHUKA
[3]. OmHako peanmm3alvist OOJBITUHCTBA TPATUIIMOHHBIX
¢dakTOpOB pHCKa B 3HAYMTEIBHON CTEIICHU SIBIISICTCS
TeHEeTUYECKN JeTCPMUHUPOBAHHON. B TeueHme mocen-
HETO ICCSITIICTASI B TEHOME OTKPBITO OOJIBIITOE KOIIMIE-
CTBO Pa3JIMYHBIX OTHOHYKJICOTHIHBIX IOJIMMOP(PU3MOB
(OHII), accoummpoBanubsix ¢ UM/UBC. OgHako BO3-
MOXHOCTh IIPaKTUYECKOTO IPUMEHEHUS pPE3yIbETaTOB
TCHOTUITMPOBAHUS HO HACTOSIIETO BPEMEHM OCTACTCSI
HesicHOI. CyIlIecTBEeHHBIMM OTPAaHMYCHMSIMH Ha 3TOM
IIyTU SIBJISIIOTCST HEM3BECTHBIC MEXaHW3MBI pearu3alni
a(pdexra OHII, OTKPHITEIX B pe3yiabTaTe ITOJTHOTEHOM-
HBIX acCOITMaTUBHBIX nccaemoBanmit (GWAS — Genome-
Wide Association Study), @ BbICOKas pacIpoCTpaHEH-
HOCTb TCHOTHIIOB PUCKA B TTOIYJISIIIAMN.

Benok Tpanchopmupyiomero ¢akropa pocta-f31
(p-TGFpP1) sBastercss MemnaTOpoM MHOXECTBA BaXKHEI-
X OMOJOTUYECKUX IIPOIECCOB B TEUCHHE BCEIl XKU3HU
yesioBeKa: npoiaudepanuu, 1ud@epeHINPOBKHA U aromn-
TO3a KJIETOK, MONYJISIIMM WMMYHHOIO OTBETa, CMHTE3a
KoJlareHa. XpOHMYEeCKOe BOCITaJIcHNE, HEOBACKYJISIPH-
3anusi, MUOKApAWAJIbHBIN (PUOpPO3 SIBISIOTCI OCHOB-
HBIMU MeXaHU3MaMH peaTi3aliy ITaToJI0THIECKOi poIn
p-TGF-B1 npu pasmmunerx CC3 [4, 5]. Onpenenenue
aTepoOreHHOM poOJM, BKIOYAs [OeCTAOMIM3AIIHNIO
arepockiepornaeckoi ostmku, p-TGF-f1 nmeer 601b-
IIo¢ He TOJBKO (PyHIaMeHTaIbHOE, HO W MPaKTUIECKOe
3HaueHME. B oTedecTBEeHHBIX paboTax OblIa yCTAHOBJICHA
B3aMMOCBSI3b MexXmy ypoBHeM p-TGF-Bl1 um mcxomamu
y OOJBHBIX TOCJIE a0PTO-KOPOHAPHOTO IIMYHTHPOBAHMSI
(AK1I) [6, 7].

I'en, xomupytrommii p-TGF-1 — reH TpanchopMupy-
fomero pocroBoro ¢akropa 6era-1 (7GF-f51), pacromno-
KeH Ha 19 xpoMocoMme, COmepKUT 7 3K30HOB 1 OOJIBIIOE
KOJIMYECTBO WHTPOHOB. B HacTosiiee BpeMmst B TeHeE
UICHTU(MUINPOBAHO HECKOJIbKO 3HauyMMbix OHIT —
rs1800469, rs1800470, rs1800471, rs1800473 [8]. Bzau-
MOCBs3b moauMmopdusma (rs1800470) rena TGF-31, pac-
ITOJIOXKEHHOTO B IIPOMOTOpHOM o6iactu reHa (C-509T),
C pa3BUTHEM “COCYIMCTHIX KaTacTpod” ocTaeTcs BO MHO-
TOM He WM3yYeHHOH. B pasmnuyHBIX MONMyIsnusx Oblia

noka3aHa accormanus rs1800470 ¢ UM/MBC, omaako
TIOJTyYeHHBIC PE3YJIbTAaThl 3a9acTyIO0 OBUTH IIPOTUBOPECUM -
BeiMU |9, 10]. B Poccum maHHBIN BoIpoc paHee He Ucce-
moBajica. lleabro HACTOSIIETO WCCACHOBAHUS OBLIO
W3ydeHNEe B3aMMOCBSI3H ITOJMMOP(HBIX BapHaHTOB
rs1800470 rena TGF-B1 ¢ TSKeCTBIO aTepOCKIIEpo3a
KopoHapHBIX apTepuii (KA).

Matepuan n metogbl

B uccnemosanmue Bkitouanuch OojbHbIe UM, ymoB-
JIETBOPSIIOIINE KPUTEPUSIM BKIIOUCHUS: 1) BepruHUIIUpo-
BaHHBINA guarHo3 MM; 2) Bo3pact <65 net; 3) eBporie-
ougHas paca; 4) HaIu4Irde MOMITMCAHHOTO MH(MOPMHUPO-
BaHHOro commacus. IIpoTokon omoOpeH DTUYECKUM
KoMuTeToM KpacHOSIpCKOTO TocymapCTBEHHOTO MeEIu-
IUHCKOTO YHUBepcuUTeTa MMeHU Iipod. B.dD. BoiiHo-
SAcenenikoro. OT Bcex MAIMEHTOB ITOJIYICHO MMCEMEHHOE
N0OpOBOJILHOE MH(MOPMUPOBAHHOE COIIacue Ha yJyacTue
B HcciaenoBaHuu. Bcero ObUIO BKIIIOYEHO 256 GOJIbHBIX
UM, B Tom uncie 216 myxuuH (84,4%) n 40 XeHIIUH
(15,6%). XapakrepucTuka OOJbHBIX IIpMBEAEHA B Tal0-
nuue 1.

Ilog mepemneit nokanuzamueitr UM mnpuHuManuch
nepenHe-MeperopofoyHblii, BEpPXylIKM U OOKOBON
CTEHKM; HeIlepenHell — HWXHUI, HHUXHEe-OOKOBOI
u 3aaHe-0a3anbHbI. UM mpaBoro xenymnouka ObLI Aua-
rHocTupoBaH y 4 (1,6%) GonbHbIx. Pacnpenenenue 60b-
HBbIX 1O JIoKaiu3auuu MM u Haiuuuio mombema cer-
meHTa ST y MyXYWMH W XEHIOWH OBIJIO IPaKTUICCKU
paBHBIM, ONHAKO y MYXYMH 3HauuTeabHO yaie MM
COITPOBOXKIAJICS TTOSIBIICHUEM I1aTOJIOTHYECKOTO 3yoma Q
(72,7% v 57,5%, p=0,053).

AHruorpadusi KOpoHaApHbIX apTepuii MPOBOAUIACH
Ha armapate Allura Xper FD10 (Philips). [Tomumo craf-
JapTHOTO MPOTOKOJIa MOJUITPOECKIIMOHHO KOpOHApOaH-
ruorpacdmu (KAI'), TsokecTh mopaxXeHHUsI KOPOHAPHOTO
pycJia OlleHMBajach C IMTOMOIIBIO TTPOCTOTO CcYeTa KO-
yecTBa mopaxeHHbIX KA, Tuma mopaxeHus: (ITPOKCU-
MaJIbHBIA UJIW JUCTAIbHBIN), a TAKXKE C UCTOJIb30BAHUEM
nHaekca Gensini. IIpu pacyeTe KonmmyecTBa IMOpaXkeH-
HBbIX KOPOHApPHBIX apTepUil YUUTHIBAIOCH TOJbKO HaJv-
yue 3HaUYMMBIX (6ostee 50% mpocBeTa) CTEHO30B B AECITH
CerMeHTax KOPOHAPHOTO pycia (cTtBo ieBoit KA, mpok-
CUMAJIbHBIN, CPEIHUIA W TUCTAJIBLHBII CETMEHTHI KaXXKI0H
13 MarucTpajbHBIX apTepuii — npaBoii KA, orubaroieit
BETBU U MEPENHEN MeXKeTyT0uKOBOI BETBU JieBoil KA).

HNunexc Gensini paccuymMThIBajicAd MO CTaHIapPTHON
METOIMKE, BKJIIOYABIIECH MSATHAALATh CETMEHTOB KOpPO-
HapHoro pycia. IloMrMoO BBIIIEONTMCAHHBIX, OLIEHUBA-
JINCh CeNTalbHasl, IEpBasl U BTOpasi AMaroHaJlbHbIe BETBU
nepeqHell HUCXOASIIE apTepuu, BEeTBb TYMOIro Kpas
¥ 3amHe-Hucxomsmas aptepun. CyxXeHUIo TpocBeta KA
I0 25% coorsBerctBoBasl 1 Gawr, 25-50% — 2 Gaina,
50-75% — 4 6amna, 75-90% — 8 6annos, 90-99% — 16
6aJToB, ITOJTHOM OKKITIO3MU — 32 6ajuta (puc. 1). B 3aBu-
CUMOCTH OT JIOKQJIM3allMA CTeHO3a U THUMa KPOBOCHA0-
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Ta6nuua 1
XapakTtepucTtuka uccnegyemoii rpynnbi 60sbHbix UM
My>X4uHbI JKeHLLMHb! Bcero
Konnyectso, abc (%) 216 (84,4) 40 (15,6) 256 (100)
Bospact, Mtg 51,46+8,59 55,65+6,52 52,11+8,43
Boapacr, Q,.-Q, 470-58,5 51,0-61,0 48,0-59,0
CaxapHblii inabeT, abe (%) 20 (9,3) 6(15,0) 26(10,2)
l'mnepToHMyeckas 6one3Hb, abe (%) 143 (66,2) 26 (65,0) 169 (66,0)
Kypehve, a6 (%) 161 (74,5) 13(32,5) 174 (68,0)
OxwpeHune (MMT >30), abc (%) 43(19,9) 14 (35,0) 57 (22,3)
Xapaktepuctuka M
WM ¢ nogbemom cermenTa ST, abe (%) 179 (82,9) 34 (85,0) 213 (83,2)
WM 6e3 nogbema cermerTa ST, abe (%) 37 (171) 6 (15,0) 43(16,8)
Mepeatuit UM, a6c (%) 95 (44,0) 20 (50,0) 115 (44,9)
Henepeanuit UM, a6c (%) 101 (46,8) 17 (42,5) 118 (46,1)
LnpkynsipHeiii UM, a6c (%) 20(9,3) 3(7,5) 23(9,0)
Q-BonHoBow UM, abe (%) 157 (72,7) 23 (57,5) 180 (70,3)
M 6e3 3y6Lia Q, abc (%) 59 (27,3) 17 (42,5) 76 (29.7)
MopaxeHne KOPOHAPHbIX apTeEPUit
OpHococyaucToe, abe (%) 76 (35,2) 16 (40,0) 92 (35,9)
LByxcocynucToe, abe (%) 76 (35,2) 9(22,5) 85 (33,2)
TpexcocyaucToe, abe (%) 51(23,6) 11(27,5) 62 (24,2)
OtcyTcTBre aTepockneposa KA, abe (%) 13(6,0) 4(10,0) 17 (6,6)
WHpeke Gensini, Mo 52,7+39,7 51,8+40,3 52,4+39,8
KeHMS MUOKapia, MOJIyYeHHOE 3HaYeHUe YMHOXAIOCh JIKA/IIMOKEB JKA/OB

Ha COOTBETCTBYIOIIMI KO3(p(UIMEHT, paBHBII OoT 0,5
mo 5. Ecimm ke MMeNIoCh HECKOJBKO CTEHO30B OTHOTO
cocyna, TIOJIYy4eHHOE KOJIMYECTBO OaJIOB CYMMHpPOBa-
qnock [11]. Takmm obpazom, mHaekc Gensini IBIISIICS
WHTETPATBHBIM TI0KA3aTeIeM TSKECTH aTePOCKICPOTH-
YeCKOTO ITIOpakKeHMSI KOPOHAPHOTO pPYyClia, YIUTHIBAIO-
IIAM HE TOJIBKO KOJIMYECTBO, HO U TeMOIMHAMNYECCKYIO
3HAYMMOCTH KaXIO0TO CTeHO3a.

Onnococyauctoe nopaxenune KA nmenn 92 (35,9%)
nanueHTa, aByxcocyaucroe — 85 (33,2%) u Tpexcocyauc-
Toe — 62 (24,2%) GonbHBIX. Y 17 (6,6%) manueHTOB
ObLIu BoIsiBJIeHbI MHTaKTHBIE KA, v 9 (3,5%) 13 HuX mipu-
ynHOI pa3Butust UM Ob11a TpoMOOTHUYECKAsT OKKITIO3USI
KA. Pacuer unpaekca Gensini IPOBOIMICS TOJBLKO
y MAIIMeHTOB C HAJTMYHUEM aTepockiieposa KA.

MoneKkynsipHO-TeHeTHIeCKIe ccaeaoBaHus. [eHoM-
Hyl0 ne30kcupuboHykiaernHoByto kuciaory (JIHK) Beime-
JISUTM M3 JICKOIIMTOB BEHO3HOU KpOBHM (HhEeHOI-XIOPO-
¢opMHBIM  MeTomoM. IlonmumopdHbIe BapUaHTHI
rs1800470 rena TGF-f1 tectupoBanm ¢ nmomotisio TP
B PEXXMME peaIbHOTO BpEMEHH B COOTBETCTBUM C IIPOTO-
kosoM mpowusBomureiass AB 7900HT (3onmber TagMan,
Applied Biosystems).

Cratuctmyeckass o0pabOTKa IMOJNYICHHBIX TAHHBIX
BBITIOJIHSIIACH TIPW TTOMOIIM IIporpaMMbl SPSS, Bepcust
21.0. OrmcaTennbHAS CTATUCTUKA PE3YIBTaTOB UCCIICMOBA-
HUS IIpeACTaBIcHA TSI KaYeCTBEHHBIX IIPU3HAKOB B BUIIE
MIPOLICHTHBIX MOJIeil, IUIST KOJMYECTBEHHBIX — B BHIE

oA LIbI

BEeJIHMMHHA CTCEHO32A

Puc. 1. Pacuet nngekca Gensini.

cpemHux apudmMerndecknx (M) M cTaHIAPTHBIX OTKJIIO-
HeHMi (0). 3HAYUMMOCTD Pa3IMIMil KAYeCTBEHHBIX ITPH-
3HAKOB B IPYIITaxX HAOTIOICHMS OLCHHMBATH MIPY TOMOTIA
HeImapaMmeTpudeckoro kpurtepus ¥ [InpcoHa ¢ 1morpas-
KOIf Ha HeNpepBIBHOCTh. Ilpm 9acToTe BCTpeYaeMOCTH
MpU3HAKa 5 1 MEHee MCIOJIb30BAJICS TOYHBIM KPUTCPUIA
O@umrepa. 1 OLIEHKM 3HAYMMOCTU CTATHCTUYECKUX
pas3IMIMii IO KOJIMYECTBEHHBIM ITpU3HAKAM IIPOBOIMIN
CpaBHEHME TPYIII IT0 HEIapaMeTPUIECKOMY PaHTOBOMY

45



Poccuiickuii kapamonoruyeckuii xypHan 2018; 23 (10)

Accoumnauus nonmmopdHbix BapuaHToB reHa TGF-B1 (rs1800470) ¢ Ts)keCTbi0 KOPOHAPHOI0 aTepOCKIepPo3a y MyX4uH

leHotnn Hannune mHorococyamncToro nopaxenus KA
n %+m
AA 43 34,442
AG 68 54,4+4.5
GG 14 11,242,8
Annenb A 111 88,8+2,8
OLL [95% Au] 2,84 (1,37-5,87)
leHoTUN MpokcumManbHbIv TN nopaxenus KA
n %*m
AA 49 32,0+3,8
AG 84 54,9+4,0
GG 20 13,1£2,7
Annensb A 133 86,9+2,7
OLLI (95% L) 2,66 [1,29-5,47]
leHoTvn MHpekc Gensini >80 6annos
n %tm
AA 17 36,2+7,0
AG 27 574%72
GG 3 6,4£3,6
Annens A 44 93,6+3,6
OLU (95% An) 3,64 (1,06-12,49)

Kputeputo ManHa-YutHu. Pa3znuuusi Bo Bcex ciydasix
OLICHMBAJIM KaK CTaTUCTHYECKM 3HaumMble pu p<0,05.
J7s OLIeHKM CTEIeHUW PUCKA IO KOHKPETHOMY aJlJICITIO
WIN TeHOTHITY TIPOW3BOIMIN OIICHKY OTHOIICHUS IMaH-
coB (OII) B Tabaumax COMPSZKEHHOCTH 2X2 C pacdyeToM
95% noBepuTeabHbIX MHTepBaioB (J).

PesynbTtaTthbl

YacroTa romo3urotHoro reHoruna GG 1o peakomy
aJJIeNII0 'y MYX4YUH O00JbHBIX UM ¢ MHOTroCoCynIucCThiM
rnopaxenuem cocraBwia 11,2%=+2.8 npotus 26,4%=+4,6
B TPYIIIIEC MAIIMEHTOB 6€3 MHOTOCOCYIMCTOTO TTOPAKCHIST
(p=0,004). Puck passutusa (OIl) MHOTOCOCYIHCTOTO
nopaxkenuss KA y My>xxuuH HocuTeneit ayuens A rs1800470
reda TGF-f1 cocrabun 2,84 (95% AU 1,37-5,87). [1ono6-
HBIE TTOKA3aTeNIH MTOJYICHBI B OTHOIICHUH CTEHO3UPYIO-
IIEro MopaXkeHUsI MPOKCUMAaIbHBIX 0THeI0B KA y HocH-
Teneii annens A rs1800470 TGF-B1 — OII =2,66 (95%
AW 1,29-5,47). Pe3ynbraThl IpencTaBlICHBI B TA0IUIIC 2.

3HaueHUs nHAeKca Gensini ObUIM 3HAYUTEIHLHO BHIIIIE
y HocuTeneit puckoBoro aymens A rs1800470 rena TGF-
[1: renotutt — AA 57,3141,9; reHorunt AG — 52,91+40,7,;
reHorunt GG — 43,0£28.8 (p>0,05). I1pu aTOM 3HAYEHUS
CpEeIHETO B JAaHHOM CJIydae He B IIOJTHOM Mepe OTpaxKaioT
AMEIoIMecs pa3nmaust. IIpr cormocTaBUMBIX MeauaHaXxX
(AA/AG/GG = 43/40/42) Bepxumii kBaptiab (Q,)
Yy HOCHUTEIIeH ajutesia prcKa A ObLI 3HAUYMMO BbIIIe (AA/
AG/GG = 82/83/59, p=0,028).

YacToTa HOCUTEILCTBA AJUIeid A Y MYXUMH, MMEB-
mux 3HaYeHUsT mHIeKkca Gensini 6osee 80 6a10B, cocTa-

Tabnuua 2

OTCyTCTBME MHOTOCOCYANCTOro nopaxenms KA p

n %m

25 27547 0,350
42 46,2452 0,290
24 26,4+4,6 0,007
67 73,646 0,004
OTCyTCTBME NPOKCMMaNbHOrO nopaxeHus KA p

n %*m

19 30,2+5,8 0914
26 41,3%6,2 0,095
18 28,65,7 0,012
45 71,4£57 0,007
Mupekc Gensini <80 6annos p

n %tm

46 29,5+37 0,491
79 50,6+4,0 0,514
31 19,9+3,2 0,051
125 80,1+3,2 0,030

Buia 93,6%+3,6 npotus 80,1%=+3,2 cpenu ULl ¢ MeEHee
TSDKEIBIM TTOpakeHneM KopoHapHoro pycia (p=0,030).
Puck tsxenoro mopaxenus KA (mHmexce Gensini >80
6aymoB) y Hocuteneit amnens A rsl800470 rena TGF-
S1— Ol =3,64 (95% AU 1,06-12,49).

Y XEHIIWH B3aWMOCBSI3M MEXIy BapHaHTaMH
11800470 rena TGF-f51 n BEIpaXXeHHOCTBIO aTePOCKIIC-
po3a KA He ormeueHo. Bmecte ¢ Tem, mHaekc Gensini
OBLT OYCBUIHO BHIIIIC Y HOCUTEJICH TOMO3UTOTHOTO TEHO-
tina 1o amieno pucka rsl800470 rena TGF-S1: reHo-
i — AA 62,0£49,6; renorun AG — 47,8+37,3; reHoTun
GG — 48,7£10,9 (p>0,05). BepositHO, maHHOE 0OGCTOSI-
TEJIBCTBO OOBSICHSIETCS HEOONBIINM KOJIHIECCTBOM
HaOJIIOIEHNA.

O6cyxaeHue

B emmHCTBEeHHOM OITyOJIMKOBAaHHOM MeETa-aHAJIA3e,
0000IIMBIIIEM IIECTh HE3aBUCUMBIX IPYT OT APyra UCCIICHO-
BaHU W BKIIIOYaBIIEM 5535 marmeHToB u 2970 yenoBek
KOHTPOITEHOI TPYIIIBI, OBUIA YOSIUTEITHHO IIPOISMOHCTPH -
poBaHa B3aumocBs13b Tpex OHII rena TGF-51 (rs1800469,
151800470 u rs1800471) ¢ UM u mporpeccrupoBaHIEM Cep-
IeyHoit HemoctatouyHocTH [12]. OmHako WMcxoms M3 Le
HaIlleTO WCCICNOBAaHUS OCOOCHHBIM MHTEPEC BBI3BIBAIOT
3apyOeXXHbIe pa0OOTHI, MOCBSIICHHBIC M3YUYCHHIO aTepo-
CKIIEPOTUIECKOTO TIOPAKEHIST KOPOHAPHOTO pycia y HOCH-
Telel pasnMIHBIX TeHoTuroB 151800470 rena TGF-S1.
B pa6ote Yang M, et al. (2016) npeanpuH1Maiach IOIbITKA
OLICHUTh (PYHKIIMOHABHYIO 3HAaYUMOCTb TeHa TGF-f31
(rs1800470) u ero peuenrtopa tTumna Il — TGFBR2 (rs6785385
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n 1s764522). Aunruorpadudeckass xapakrepuctnka KA
y 605 4enoBek ¢ rmomo3penrem Ha Hammune MBC nmpoBoau-
J1ach ¢ pacueToM nHaekca Gensini. ¥ My>X4nH ObIJIa BBISIB-
nieHa accormarust ayrens T rs1800470 (+T29C) rena TGF-
[31 ¢ TSLKeCThIO KOPOHAPHOTO aTePOCKIIEPO3a; KOIMISCTBOM
creHo3upoBaHHbIX KA (tpex — 49,3%; nByx — 44,1%;
onHoro — 36,9%) u ypoBHeMm uHzaekca Gensini (cpeqHue
3HaYeHUs1 nHaekca y Hocuteneir renoturioB TT/CT/CC
cocraBwin 34,33%2,23/32,06+4,79/26,90+3,83. B otHO-
IIeHUH TIoaMMOpGhHBEIX BapuaHTOB TeHoTula TGFBR2
CTATUCTUIECKN 3HAYMMBIX Pa3INdMii BBISIBJICHO HE OBLIO
[13]. PesynsraThl 3TOif pabOTHI COMOCTABUMEBI ¢ HAIIMMU
IAHHBIMM, a 0ojiee BBICOKME 3HaueHUs mHmeKca Gensini
OOBSCHSIIOTCSI KOHTMHTEHTOM OOJIbHBIX.

B mByx paborax m3ydajach acCOIMallMsI TAaHHOTO
OHII ¢ ncxomamu 1ocne crentupoBanust KA. B pabote
Cruz M, et al. (2015) ObI1a MOKa3aHAa aCCOITMAITNS aJIJICIIsT
pucka rs1800470 rena TGF-f1 ¢ pa3BUTHEM pecTeHO3a
cTeHTa y 244 60IbHBIX OCTPBIM KOPOHAPHBIM CUHIPOMOM
(OILI =2,06, 95% OU 1,03-4) [14]. B pa6ote Osadnik T,
et al. (2016) y 53 u3 265 6oabHbix MBC nociie uMIiaHTa-
U METAITMYECKOTO CTEHTa, IPH aHTUOTpadIecKOM
KOHTpPOJIC BBIABJICH 3HAUMMBIM CTEHO3 CTeHTa (CTEHO3
>50%) B cpenneM uepe3 444 (140-1055) gust. PecteHos
3HAYUTEIHLHO peXe HaOIIomajacs Y HOCUTENICH TeHOTHIIa
AA 151800470 (TGF-1) mo cpaBHCHMIO C ITallCHTaMH,
nMeBIIMMU B reHorune amwieabs G (O =2,27 (95% AU
1,06-4,87), p=0,030) [15].
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FeHeTnyeckue NoNMMopPPU3Mbl MAaTPUKCHOWN MeTaIonNpoTenHasbl-9, TKAHEBOro MHrMOUTOpa
MaTPUKCHOW MeTaJsIonpoTenHasbl-1 n paseuTue nocneonepaumoHHon ¢ubpunnauumn npeacepauii

Y NauMEeHTOB NOXXUJ10ro Bo3pacTta

PybaneHko A. O., Pybarenko O.A., Jinmapesa J1. B., LLykuH 0. B.

Lienb. OLeHUTL aCCoLMAaLIMI0 MEXAY reHeTUYECKUMM NoAMMOpdU3MamMmn MaTpuKC-
HO MeTannonpoTenHasbl-9 (MMI1-9), TkaHeBOro MHrMeUTOpPa MaTPUKCHON MeTan-
nonpotenHasbl-1 (TUMM-1) u nocneonepaunoHHo GUBPUANALMK Npeacepamii
(MO®NM) y nauMeHTOB MOXWIOro BO3pacTa C MwemMuyeckoin 6onesHbio cepaua,
NOABEPTalOLLVXCS KOPOHAPHOMY LLIYHTUPOBAHMIO.

Matepuan n metoppl. B vccnenosaHue BknoyeHo 80 naumeHTOB, KOTOPbIE MOA-
BEPraancCb KOPOHAPHOMY LWyHTMPOBaHuio B 2015-2016 roapl. Y BCEx mauveHToB
NPOBOAMANCE PYTWUHHbIE NTABOPATOPHBIE Y WHCTPYMEHTAsbHbIE WCCNENOBaHNS.
Y naumeHTOB Takxe M3yyanucb reHeTndeckue nonmmopduamsel MMIM-9 A8202G
1n TUMM-1 C536T ¢ nomoLubio MUP-anarHocTukn. B 3aBMCMMOCTM OT BO3HWUKHOBE-
Hust MO Bce naumeHTbl Gbinn pa3aeneHbl Ha ABe rpynnbl: B 1 rpynny BKIIOYEHO
56 naumenToB 6e3 MODIM (81,8% MyxuumH, cpenHuii BospacT 65,9+4,0 net), Bo 2
rpynny — 24 naupeHTa C BriepBble BbisiBNEHHON $ubpunnsumein npencepavii
nocne onepaumyt KOPOHAPHOTO LWYHTMPOBaHUS (87,5% MyX4WH, CpeaHuil Bo3pacT
67,745,4).

Pesynbratbl. 10 AaHHEIM MHOrO(aKTOPHOrO PErPECCUOHHOrO aHanm3a OTHOLLe-
Hue waHcoB pa3suTust MOPIT y naumeHToB co CTabuUnbHON CTEHOKapAMei Hanps-
xeHus |l dyHkumoHanbHoro knacca (PK) 6bino 1,8 (95% AN 0,5-7,5, p=0,4), ¢ xpo-
HUYeckom cepaeuHoi HepgoctatodHocTbio Il K no NYHA — 0,85 (95% M 0,2-3,5,
p=0,55), nantensHocTeio MBC 6onee 20 mecsiues — 1,8 (95% AN 1,2-8,1, p=0,03),
nvametpom JIMN meHee 39 mm — 4,2 (95% AW 1,6-9,5, p<0,0001), annenem G
MMI-9 AB202G — 2,6 (95% AW 1,2-7,5, p=0,03).

3akso4eHmne. Y noxusbix NaLMEHTOB, MOABEPraloLLMXCS KOPOHAPHOMY LUYHTWUPO-
BaHWIO, AMaMeTp NeBoro npeacepams 6onee 39 MM, AIUTENBHOCTb MLWIEMUYECKOI
6onesnn cepaua 6onee 20 mecaues u Hanndme G annenss MMIM-9 A820G pocto-
BEPHO aCCOLMMPYIOTCS C Pa3BUTMEM MOCNEONEepaLMoHHON Gubpuanaumm npea-
cepavin.
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Genetic polymorphisms of matrix metalloproteinase-9, tissue inhibitor of matrix metalloproteinase-1
and development of postoperative atrial fibrillation in elderly patients

Rubanenko O.A., Rubanenko A.O., Limareva L.V., Shchukin Yu. V.

Aim. The aim of the study was to assess the association of genetic polymorphisms
of matrix metalloproteinase-9 (MMP-9) and tissue inhibitor of matrix
metalloproteinase-1 (TIMP-1) with atrial fibrillation development in elderly patients
with coronary artery disease (CAD), undergoing coronary artery bypass graft
(CABG) surgery.

Material and methods. Studied were 80 patients who underwent CABG in 2015-
2016 years. In all the patients routine laboratory and instrumental tests were
performed. Patients also underwent genetic polymorphisms of MMP-9 A8202G and
TIMP-1 C536T estimation with polymerase chain reaction. According to occurrence
of postoperative atrial fibrillation (POAF) all the patients were divided into two
groups: 1 group comprised 56 patients without POAF (81,8% males, mean age
65,9+4,0 years), 2 group — 24 patients with first detected episode of AF after CABG
(87,5% males, mean age 67,7£5,4).

Results. According to results of multivariate regression analysis the odds ratio of
POAF development in patients with stable angina grade Ill was 1,8 (95% CI 0,5-7,5,
p=0,4), NYHA lll — 0,85 (95% CI 0,2-3,5, p=0,55), history of CAD more than 20
months — 1,8 (95% CI 1,2-8,1, p=0,03), LA diameter more than 39 mm — 4,2 (95%
Cl 1,6-9,5, p<0,0001), allele G MMP-9 A8202G — 2,6 (95% CI 1,2-7,5, p=0,03).
Conclusion. In elderly patients undergoing coronary artery bypass graft surgery
left atrial diameter more than 39 mm, history of coronary artery disease more than

20 months and the presence of G allele of MMP-9 A820G are significantly
associated with postoperative atrial fibrillation occurrence.
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Atrial fibrillation (AF) is one of the most common
arrhythmia in clinical practice and is accompanied by sig-
nificantly increased risk of cardioembolic stroke develop-
ment. AF occurs in 18-40% elderly patients after cardiac
surgery and is associated with thromboembolic complica-
tions and also with heart failure progression in postopera-
tive period [1, 2].

Usually AF is initiated and sustained by abnormal
impulse, which requires structural and electrically active
substrate. Atrial fibrosis is a key component in atrial
remodeling, thereby playing an important role in AF
development [3]. Biomarkers of collagen formation which
include matrix metalloproteinases (e.g. MMP-9) and their
tissue inhibitors (e.g. TIMP-1) also present in atria may
cause AF development [4].

The studies of genomic associations indentified 9 sen-
sitivity regions on 8 gene chromosomes coding transcrip-
tional factors involved in cardiovascular disease develop-
ment which are responsible for ionic channels expression
and also for others signal molecules, which may cause AF
development [5].

In spite of epidemiological studies that revealed several
genetic factors of AF development, genetic determinants
of this arrhythmia remains to some extent unclear, espe-
cially in patients undergoing CABG.

Genetic polymorphisms of MMP-9, that lead to
increase of concentration and also activity of MMP-9,
may model humans perception of atrial fibrillation [6].
Some authors state that elevated levels of MMP-9 are
associated with an increasing of AF incidents [4].

Transcription TIMP-1 gene is induced with pro-
inflammatory cytokines (interleukin-1, interleukin-6,
TNF-a), TGF-B1 and phorbol ethers. Many physiological
functions of TIMP-1 are closely tied with functions of
matrix metalloproteinases and improper production of
MMP-9 and TIMP-1 is associated with severity of cardio-
vascular diseases [7]. Nevertheless the data from different
studies about the role of TIMP-1 and MMP-9 genetic
polymorphisms in POAF development in patients under-
going CABG remains uncertain.

Aim. To evaluate the association of genetic polymor-
phisms of MMP-9 and TIMP-1 with postoperative AF in
patients undergoing coronary artery bypass graft surgery.

Material and methods

Studied were 80 patients with coronary artery disease
who underwent coronary artery bypass graft (CABG) sur-
gery in 2015 year. Inclusion criteria were age over 60 years,
stable angina and signed informed consent. Exclusion cri-
teria were valvular heart disease, renal and liver disorders,
oncology diseases, stroke, coagulopathy, history of atrial
fibrillation, thyroid diseases.

This study was performed according to the standards of
Good Clinical Practice and also the Helsinki Declaration.
Study protocol was approved by local ethic committee. All
the patients enrolled in the study signed informed consent.

All the patients underwent routine laboratory and
instrumental tests. Echocardiography was performed with
Logig-7 (USA) in M-, B- and D- modes. CABG was per-
formed on-pump or off-pump. After median sternotomy,
routine unicaval two stage venous cannulation and aortic
cannulation was performed for cardiopulmonary bypass.
After ante- and retrograde cardioplegia protocol, cross-
clamp was placed. The primary study end point was new
onset of AF after CABG.

DNA isolation was performed from venous blood with
“DNA-express-blood” kit (“LYTECH”, Russia). Genotyp-
ing of MMP-9 A8202G and TIMP-1 C536T was performed
with allele specific amplification with diagnostic Kkits
(“LYTECH”, Russia). PCR was performed on thermal
cycler C-1000 (“BIORAD”, USA) with electrophoresis in
2% agarose gel. The results of electrophoresis were evalu-
ated with transilluminator “GelDoc” (“BIORAD”, USA).

Genotype AA of MMP-9 A8202G matches “wild
type” genotype, AG — heterozygous genotype and GG —
homozygous genotype. Genotype CC of TIMP-1 C536T
matches “wild type” genotype, CT — heterozygous geno-
type and TT — homozygous genotype.

All the patients were divided into two groups according
to POAF development after CABG surgery: 1 group com-
prised 56 patients without POAF (81,8% males, mean age
65,9%4,0 years), 2 group — 24 patients with first detected
episode of AF after CABG (87,5% males, mean age
67,7%£5,4). AF registration was performed with 12 channel
ECG Monitor in intensive care unit.

Statistical analysis was performed in Statistica 6.1 soft-
ware (StatSoft inc., USA). Quantitative variables are
shown as mean = standard deviation. In order to compare
two independent groups we used Mann-Whitney U test.
We used logistic regression analysis for odds ratio calcula-
tion. We also performed ROC-analysis in order to calcu-
late sensitivity and specificity. Differences were considered
significant at p value less than 0,05.

Results

Patients characteristics are shown in table 1.

AF occurred at mean on 4,6%3,4 days after CABG. In
the 1 group the II grade of stable angina was significantly
more frequent than in patients of the 2 group (32,1% vs
12,5%, p=0,009). Patients of the 2 group had significantly
longer history of CAD (87,2£72,4 months vs 46,9+31.4
months, p=0,03), more often — NYHA III (45,8% vs
12,5%, p=0,01) and larger LA diameter (43,8%+3,5 mm vs
37,5£3,9 mm, p<0,001) than patients of the 1 group. On
the other hand patients of the 1 group more often had
NYHA 1I than patients of the 2 group (87,5% vs 54,2%;
p=0,01). Left coronary artery stenosis more often was
found in patients of the 2 group (25,0% vs 16,1%, p=0,04).
Off-pump CABG was performed more often in patients of
the 1 group (17,9% vs 8,3%, p=0,04).

Genotypes distribution fulfilled expectations of
Hardy-Weinberg equilibrium. Genotype AA MMP-9
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Clinical and instrumental indicators of patients enrolled in the study

Group 1 (n=56
Males, n (%) 45 (81,8%)
Age, years 65,9+4,0
Smokers, n (%) 23 (411%)
Body mass index 29,7+4.8
Stable angina | 0 (0%)
Il 18 (32,1%)
Il 30 (53,6%)
\% 0(0%)
History of myocardial infarction, n (%) 37 (66,1%)
History of CAD, months 46,9+31,4
Hypertension, n (%) 57 (98,3%)
Diabetes mellitus, n (%) 10 (18,0%)
NYHA | 0(0%)
I 49 (87,5%)
i 7(12,5%)
v 0(0%)
Transient ischemic attack/stroke, n (%) 7 (12,5%)
Chronic obstructive pulmonary disease, n (%) 6(10,7%)
Medical treatment before B blockers, n (%) 44 (78,6%)
surgery ACE inhibitors /ARBs, n (%) 42 (75,0%)
calcium channel blockers, n (%) 12 (21,4%)
nitrates, n (%) 33 (59,0%)
diuretics, n (%) 29 (51,8%)
statins, n (%) 41 (73,2%)
aspirin, n (%) 49 (87,5%)
clopidogrel, n (%) 26 (46,4%)
Left atrium, mm 375%3,9
Left ventricle end-systolic dimension, (mm) 35,3175
Left ventricle end-diastolic dimension, (mm) 53,2+6,4
Left ventricle end-systolic volume, (ml) 58,7+15,4
Left ventricle end-diastolic volume, (ml) 129,5+£34,9
Left ventricle ejection fraction, % 55,6+10,3
Left ventricle posterior wall, (mm) 10,8+1,4
Interventricular septum, (mm) 11,3+1,8
Left coronary artery stenosis 250%, n (%) 9 (16,1%)
Off-pump, n (%) 10 (17.9%)
Aortic cross clamping time, min 35,2+13,5
Time of artificial circulation 59,7175
Time of ischemia, min 15,4474
Number of grafts 2,6+0,9
Glomerular filtration rate, ml/min/1,73 m? (CKD-EPI) 741+16,6
Mean hospital stay, days 176+3,8

A8202G was found in 39,3% patients of the 1 group and
in 16,7% patients of the 2 group (p=0,04), genotype
AG — in 44,6% and 54,1% respectively (p=0,4), geno-
type GG — in 16,1% and 29,2% respectively (p=0,06).
Genotype CC TIMP-1 C536T was found in 98,2% and
100% patients in 1 and 2 group respectively (p=0,72),
genotype CT — in 1,8% patients of the 1 group. We did
not find genotype TT among the patients of 1 or 2 group
(table 2).

Table 1
) Group 2 (n=24) p
21 (87,5%) 0,13
67,754 013
9 (375%) 0,24
29,544,2 0,65
0(0%) 1,0
3(12,5%) 0,009
19 (75,0%) 0,28
0 (0%) 1,0
17 (70,8%) 0,46
872£72,4 0,03
24 (100,0%) 0,52
7(29,2%) 0,37
0(0%) 10
13 (54,2%) 0,01
11 (45,8%) 0,01
0 (0%) 1,0
5(20,8%) 0,08
3(12,5%) 0,66
21(87,5%) 0,29
20 (83,3%) 0,63
9 (375%) 0,71
17 (70,8%) 0,22
12 (50,0%) 0,58
14 (58,3%) 0,09
22 (91,7%) 0,36
10 (41,7%) 0,12
43,8+3,5 <0,001
373£77 0,34
55,7+6,8 0,12
53,9+8,6 0,53
128,7+21,6 0,82
57,9+9,7 0,49
10,4+2,3 0,47
11,8 +2,2 0,09
6 (25,0%) 0,04
2 (8,3%) 0,04
36,5177 0,81
60,8+16,4 0,57
14,8479 0,36
2.7+0,9 0,47
76,8+175 0,54
171£3,5 0,66

According to the multivariate analysis (figure 1)
odds ratio of POAF development in patients with stable
angina grade 111 was 1,8 (95% confidence interval (CI)
0,5-7,5, p=0,4), NYHA III — 0,85 (95% CI 0,2-3,5,
p=0,55), history of CAD more than 20 months — 1,8
(95% CI 1,2-8,1, p=0,03), LA diameter more than 39
mm — 4,2 (95% CI 1,6-9,5, p<0,0001), allele G of
MMP-9 A8202G — 2,6 (95% CI 1,2-7,5, p=0,03).
Other indicators such as off-pump and left coronary
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Genetic polymorphisms of MMP-9 and TIMP-1

1 group (n=56
MMP-9 A8202G genotype AA, n (%) 22 (39,3%)
genotype AG, n (%) 25 (44,6%)
genotype GG, n (%) 9 (16,1%)
allele G, n (%) 34 (67,9%)
TIMP-1 C536T genotype CC, n (%) 53 (98,2%)
genotype CT, n (%) 2(1,8%)
genotype TT, n (%) 0 (0%)

)

Sensitivity and specificity in predicting of AF development in patients undergoing CABG surgery

Indicator AUC Sensitivity
History of CAD >20 months 0,76 89%
LA diameter >39 mm 0,92 7%
allele G MMP-9 0,67 85%

Notation: +LR — positive likelihood ratio, -LR — negative likelihood ratio.

artery stenosis became insignificant with p value much
more than 0,05.

Table 3 shows sensitivity and specificity of different
indicators in predicting POAF development in patients
undergoing CABG surgery.

History of CAD more than 20 months had the highest
sensitivity and the lowest negative likelihood ratio. LA
diameter more than 39 mm had the highest specificity and
positive likelihood ratio.

Discussion

In our investigation the prevalence of AF after CABG
surgery was 30%, which matches the other authors data [8].

We showed that patients with POAF had longer history
of CAD and also higher NYHA class of heart failure, that
is in many ways similar to Kotecha D, et al. (2016) [9]. In
our study LA diameter showed significantly association
with occurrence of AF after CABG surgery, which is com-
parable to Parsace M, et al. (2014) [10], but is different
from Jakubova M, et al. (2012), who did not find signifi-
cant differences between LA diameter in patients with
POAF as compared to patients without POAF [11]. We
showed that LA diameter was independent predictor of AF
development after CABG surgery because the p value
remained significant according to multivariate regression
analysis. The other significant indicator in POAF develop-
ment was also history of CAD. Our data is comparable to
Parsace M, et al. (2014) [10].

One of important factors which have an influence on
AF development is artificial circulation. We found that
patients with POAF had more often on-pump CABG sur-
gery as compared to patients without POAF (p=0,04), but
this factor was insignificant according to multivariate
regression analysis. Literature data for this factor is con-

Table 2
2 group (n=24) p
4(167%) 0,04
13 (54,1%) 0,4
7(29,2%) 0,06
20 (83,3%) 0,02
24 (100%) 072
0(0%) 0,72
0 (0%) 1,0
Table 3
Specificity +LR -LR p
60% 27 0,2 0,003
83% 4,2 0,37 <0,001
37% 1,7 0,43 0,02
Allele G MMP-9 ——
LA diameter >39 mm ——L——
History of CAD >20 months —h—
NYHA IIT i
Stable angina grade 111 - O
T T T
0,1 1 10
Odds ratio

Figure 1. Odds ratio of POAF development in patients undergoing CABG surgery.

troversial: Davoodi S, et al. (2014) showed that patients
with POAF had more often on-pump CABG surgery as
compared to patients without POAF (6% vs 3%, p=0,028)
[12] but on the other side Wittwer T, et al. [13] showed that
incidence of POAF was compared in patients with on-
pump and off-pump surgery.

We did not find any significant differences in hospital
bed days in patients who underwent CABG which is com-
pared to Davoodi S, et al. (2014) [12] and is different from
the data of Philip F, et al. (2014) who showed that patients
with POAF had more bed days as compared to patients
without POAF [1].

Nowadays we know that genetic polymorphisms may
influence AF occurrence [13]. Several studies demon-
strated the influence of genetic polymorphisms of matrix
metalloproteinases on AF occurrence [5]. MMP-9 is from
the family of endopeptidase which participate in extracel-
lular matrix degradation. Myocardial fibrosis formation is
to some extent due to disbalance of matrix metalloprotein-
ase activity and their inhibitors. This process leads to
extracellular matrix collagen remodeling and also to heart
chambers dilatation [3].

51



Poccuiickuii kapamonoruyeckuii xypHan 2018; 23 (10)

Myocardial expression of TIMP-1 and TIMP-2 is
stimulated in chronic pressure overload and is linked to
interstitial fibrosis [14].

MMP-9 is produced with inflammatory cells and
expressed in damaged arteries and acts as systemic
inflammation marker [4]. The role of inflammation in
AF development was shown in several genetic studies [6,
15]. Inflammatory factors may lead to structural atrial
remodeling which leads to initiation and maintenance of
AF. Inflammatory infiltrates, necrosis and fibrosis of
cardiomyocytes were found in atrial bioptate material in
patients with AF [14]. Tissue metalloproteinase inhibi-
tors are the proteins which inhibit MMP activity and
maintain the balance between destruction and matrix
formation.
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I1por|-|03v|posa|-||/|e HapyLueHuﬁ Cepﬂe‘IHOﬁ npoeoguMMoCTHM C CnoJib3oBaHMeM metTogoB

MaTemMaTu4eckoro aHaiaunsa

Huikynmha C. IO.1, YepHosa A. A.1, TpeTbsikoBa C. C.1, Hukynun [. Al

Llenb. /3yunTb BO3MOXHOCTM UCMONb30BAHMS FEHOTUNOB reHa TBX5 B kayecTse
HE3aBNCUMbIX MEPEMEHHBIX A1 MPOrHO3VMPOBAHUS Pa3BUTUS MAMONATUYECKUX
HapyLUEHWA aTPMOBEHTPUKYNSPHON 1 BHYTPYKENYA0YKOBO NPOBOAUMOCTM Y NINL,
BOCTO4HO-CMBMPCKOI nonynaumu.

Martepuan n metopbl. B uccnenoBaHuy npuHumanu ysactue 260 naumeHToB
C MAMONATUYECKUMUN HAPYLLEHVSAMU aTPUOBEHTPUKYISPHOW W BHYTPUXENTYA0HKO-
BO NpoBOAMMOCTM M 263 4enoBeka KOHTPOALHOW rpynnbl. Cpean nauveHToB
C MaMonNaTMYeCcKUMM HapyLLUEHNaMK cepaedHoin nposogumMocTy (HCIM) 71 naumeHt
VMen aTproBeHTPUKYnsipHylo 6nokagy (ABBE), 84 nauveHta — 6nokagy npasoit
HOXKM nyyka Mica (BIMHMI) 1 105 nauneHToB Menu 610kany NEBON HOXKM Myyka
I'vca (BJTHMT). Cpeay naumeHToB ¢ naponatuyeckummn HCIM nuu Myxckoro nona —
136, xeHckoro nona — 124. Cpegnuin Bospact nuu, ¢ HCI coctasun 40,72+18,35
net. B rpynne kKoHTpons 135 MyX4uH 1 128 xeHLwmH. CpefHuii BO3pacT S, KOHT-
ponbHoi rpynnbl 41,34+17,26 net. MNauneHTam NpoBEAEHO KAMHWUKO-MHCTPYMEH-
TanbHoe obcnepoBaHve (anektpokapanorpadus (IKI), axokapamockonus, Beno-
3ProMeTpus, XONTEPOBCKOE MOHUTOPUPOBaHMe SKI, kopoHapoaHruorpadws, mMar-
HWTHO-pEe30HaHCHasi Tomorpadus cepaua, CcuuHTUrpadus Muokapaa)
1 MONEKYNAPHO-reHeTNHEeCKOe NCCNeR0BaHMe reHoTMnoB reHa TBX5. Ctatnctuye-
ckasi 06paboTka MaTepvana npPoOBOAMNIACH C UCMONb30BAHMEM MaKeTa MPUKNALHBIX
nporpamm “Excel 2010”, “Statistica for Windows 7.0” n “SPSS 20”. B ka4ecTBe MeToA0B
MaTemMaTN4eckoro aHanu3a SaHHbIX NCMOMb30BAINCH “AePeBbs PELLEHNIA” 1 MHO-
XECTBEHHAs JIOrMCTUYECKas Perpeccus.

Pe3ynbtatbl. leHotvin AA reHa TBX5 cHuxaeT puck pas3sutna ABB B rpynne xeH-
WH. Hannume rerotunos AA n AG sBRSIETCS NPOTEKTUBHBIM GakTOPOM pasBuUTMS
BJIHII. Jons BepOSTHOCTM BO3HWUKHOBEHMS BJTHIT, nonydeHHas MeTogom noru-
cTuyeckon perpeccun — 34,3%. MonyyeHHas Momenb C BeposiTHOCTbio 97,3%
npenckasbiBaeT otcyTcTeue BJTHIM. Pa3sutne BJTHMT 66110 NpaBuibHO Npeacka-
3aHo B 9,3% HabniopeHuii.

BaknioyeHue. NeHoTnnbl reHa TBX5 MoryT ucnonb3oBaThbCs B Ka4ECTBE HE3ABUCH-
MO NepemMeHHOW AN NPOrHO3MPOBaHWS HAPYLEHWA aTPYOBEHTPUKYNSPHON
1 BHYTPVXENYA04KOBOM NPOBOAMMOCTM.
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Prediction of cardiac conduction disorders using the methods of mathematical analysis

Nikulina S.Yu., Chernova A.A!, Tretyakova S.S., Nikulin D.A

Aim. To study the possibility of using the genotypes of the TBX5 gene as independent
variables for predicting the development of idiopathic disorders of atrioventricular and
intraventricular conduction in individuals of the East Siberian population.

Material and methods. The study involved 260 patients with idiopathic disorders of
atrioventricular and intraventricular conduction and 263 people in the control group.
Among patients with idiopathic cardiac conduction disorders (CCD), 71 patients had
atrioventricular block (AVB), 84 patients had right His bundle branch block (RBBB)
and 105 patients had left His bundle branch block (LBBB). Among patients with
idiopathic CCDs 136 were men, 124 — women. The mean age of persons with CCD
was 40,72+18,35 years. There were 135 men and 128 women in the control group. The
mean age of the control group was 41,34+17,26 years. The patients underwent a
clinical and instrumental examination (electrocardiography (ECG), echocardiography,
bicycle ergometry, Holter ECG monitoring, coronary angiography, magnetic
resonance imaging of the heart, myocardial scintigraphy) and molecular genetic
testing of the TBX5 genotypes. Statistical processing of the material was carried out
using the Excel 2010, Statistica for Windows 7.0 and SPSS 20 software.

Results. The AA genotype of the TBX5 gene reduces the risk of AVB in the group of
women. The presence of AA and AG genotypes is a protective factor in the development
of LBBB. The risk of LBBB, obtained by the method of logistic regression, was 34,3%.
The resulting model predicts the absence of LBBB with a likelihood of 97,3%. The
development of LBBB was correctly predicted in 9,3% of observations.

Conclusion. The genotypes of the TBX5 gene can be used as an independent
variable to predict disorders of atrioventricular and intraventricular conduction.
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[IporHo3upoBaHme pa3BUTHS TOM WIJIM WHOM MaTOJIO-
TUU UMeeT OOJIbIIoe 3HaUYCHNE B IIEPBUIHOM IIpodMIaK-
THKEe ¥ paHHEM IMAarHOCTHKE 3a00JieBaHMsS, a TaKXKe
CYIIIECTBEHHBIM 00pa30M BJIMSCT Ha €ro McXon. 3HaHUe
OCHOBHBIX MIPEIUKTOPOB HAPYIICHUI CEPOCIHOM ITPOBO-
IUMOCTU MOXKET MCIIOJIb30BAThCS IS TIPEAyIIpeKICHUS
WIN 3aMeIJICHUS TIPOTPECCUPOBAHUS MATOJIOTUN ITyTeM
BO3ICICTBHSI Ha TTAaTOTCHETMIECKNE MEXaHMU3MBI U (DaK-
TOPHI pHCKa pa3BUTHS 3a00J1eBaHUs. B ToM ciydae, Korma
IIOBJIMSITh HA BO3HUKHOBCHME HAPYIICHUM CEpOcYHOM
mpoBogumocTu (HCIT) He mpencTaBiaseTcss BO3MOXHBIM,
IIPOTHO3MPOBAHNE Pa3BUTHS MATOJIOTUH ITO3BOJISIET CBO-
€BPEMEHHO TIPEAIIPUHSITh HEOOXOOUMBIE MEPHI IS TIpe-
IOTBpAICHUs HEOJIArOIPUSITHBIX UCXOMOB 3200 IeBaHUS
¥ TIOBBIIIICHNS KaUeCTBA KU3HM MAlMCHTA.

OmHnM 13 HamboJiee MTOCTYIHBIX M IEPCIIEKTHBHBIX
METOIOB IIPOTHO3WPOBAHUS pPa3BUTHSI 3a00JIeBaHMIA
SIBIISIETCA TEeHETHMYECKOEe TEeCTUPOBAaHME ITallMCHTA.
B oTHOmEHNM HapyIIeHWN CepOeYHOM ITPOBOTUMOCTH
B Ka4eCTBE TEHETUYECKOTO MapKepa MaTOJIOTUH MHTEpeC
MpPEncTaBisieT TeH TpaHCKPUIIIMOHHOTO (akTopa TBXS.
B mocnenHue rompl 6bLIa JOKa3aHa aCCOLMALINS TCHOTH-
IIOB YKa3aHHOTO TeHa ¢ pasnmngHbiMu thmamu HCII
B Pa3IMYHBIX TTOIYJISIIASIX.

Tak, B kuTaiickoit nonyasiuuu Zang X, et al. (2013)
ObUTa OOHapyXeHa CTAaTUCTHYCCKM 3HAUMMasl acCollMa-
g rs3825214 rena TBX5 ¢ HapylleHMEeM aTpUOBEHTPH-
KynsspHoii mpoBogumoctu (P=0,035, O11=0,494) [1].
Hata Y, et al. (2016) ycraHoBwiu Bapuauuu reHa TBXS5,
acCOLMMPOBaHHBIE C (DUOPO3MPOBAHMEM IIPOBOMSIICIA
cucteMbl cepaua [2]. B eBpomneiickoit moImyIiun Takke
MpPOAEMOHCTPUPOBAaHA POJb T€HHBIX BapuaHTOB 71TBXS5
B PETYIUPYIOIINX 3JIEMEHTAaX B IIPOBOMSIICH CHCTEME
cepmma [3]. Pfeufer A, et al. (2010) mpencraBuIM MeTa-
aHAJIN3 HWCCIICNOBAaHMIT TeHOMHBIX acCOIMAUA WHTEP-
Basia PQ B ceMM TIOMYIAIIMOHHEBIX €BPOIEHCKNAX MCCIIe-
JIOBAHUSIX C OOIIMM KOJMYECTBOM oOciemyeMbrx 28517
YeIoBeK. BrUTM MIeHTHOUIMPOBAaHBI IOEBSITH JIOKYCOB,
acCOLMMPOBAHHBIX ¢ MHTepBajaoM PQ, omnH U3 HUX pac-
notarajcs psagom ¢ TBX5 [4]. [TomHOreHOMHOE MCCIeno-
Banue 13031 adpoamMepuKaHIEeB U TTPOBENEHHBIN MeTa-
aHaJIN3 TTOATBEPIIIN B3aUMOCBSI3b TIPONOKUTEIIBHOCTH
koMruiekca QRS na DKI, orpaxaloiiero BHYTpUXKETYy-
JTOYKOBYIO IIPOBOINMOCTD, ¥ OMHOHYKJICOTHUIHOTO ITOJIH -
Mopdusma (OHII) rs7312625 rena TBX5. Pesynbrarhbl
HCCIICIOBAHMS COITIACYIOTCS C TaHHBIMU, TTOTYICHHBIMU
paHee TIIpW MCCIEOOBAHWU TEHOTHUIIOB €BPOIICICKOIA
nonyisunn [5]. TTomumopdusm rs7312625 rena TBXS5
B addpoaMepUKAHCKOM ITOIMY/ISIINY TaKXKe TECHO CBSI3aH
¢ MPONOJEKUTEIbHOCTRIO MHTepBaia PR. McciaemoBanue
Brutoyano 6247 nauuenTtos u 2,8 max OHII. IMonyden-
HBIE PE3YIBTATEl KOPPEIUPYIOT C TaHHBIMU IO €BPOIICHi-
CKOIf 1 a3MaTCKOM TTOIyIauusM [6].

HecMoTpst Ha moKa3aHHBIC acCOIMAIIAM ITOJIMMOP-
¢usmoB reHa TBXS5 ¢ HapylieHueM aTpUOBEHTPUKYIISIP-
HOI ¥ BHYTPKEIYIOYKOBOI ITPOBOAMMOCTH B €BPOIIEHi-

CKOM, a3MaTCKoil U adpo-aMepuKaHCKON ITOMYJISILUSIX,
OCTaeTCsl HepPEeIIEHHBIM BOIIPOC O BO3MOXHOCTU UCTIOIb-
30BaHUSI TEHOTUNOB reHa 7TBX5 B KauecTBe IPOrHOCTU-
YEeCKMX IIPEIUKTOPOB pa3BUTUSI YKA3aHHBIX IATOJIOTUIA
Y JIU1 BOCTOYHO-CUOUPCKON TTOIYJISILIAN.

Llenb: n3yynTh BO3MOXHOCTU MCHOJIb30BAHUS T€HO-
TUNoB reHa T BX5 B KauecTBe HE3aBUCHUMBIX IIEPEMEHHBIX
JUISI TIPOTHO3MPOBAHMUS PAa3BUTUSI MIAMOMATUYECKUX
HapylIeHU aTPUOBEHTPUKYJISIPHON 1M BHYTPUKEITYIOU-
KOBOI TPOBOIMMOCTU VY JIMI BOCTOYHO-CUOMPCKON
TIOMY/SILIUH.

Matepuan n metogbl

HccaemoBanne OBLIO BBIIIOJIHEHO B COOTBETCTBUH
CO CTaHAAapTaMM HamIeXallel KIMHUYCCKOM MPaKTUKU
(Good Clinical Practice) n mpuHIMIIAMY XeTbCHHKCKO
Hexumapauuu. IIporokon wucciaenoBaHus ObLT 0no0OpeH
DTUYECKUMH KOMUTETAMHU BCeX YIACTBYIOIINX KIIMHIIC-
CKUX LIeHTPOB. [0 BKIIIOUCHUS B WMCCIIENOBAaHUE Y BCEX
YYaCTHUKOB OBIJIO MOJIy4eHO MUCEMEHHOE WH(POPMHUPO-
BaHHOE COTVIACHC HAa YIACTHEC B MCCIICAOBAHNM.

B uccienoBanuy mpuHuMany yyactue 260 nauyueHToB
C MOWOIATUYCCKUMHU HApPYIICHUSMH aTPUOBECHTPUKY-
JIIPHOM M BHYTPMKEIYIOYKOBOM MPOBOIUMOCTA U 263
YeJloBeKa KOHTPOJbHOUW rpyrmbl. Cpeond ITallMeHTOB
¢ nauomnatmyeckumMu HCIT 71 maumeHT MMeNW aTpuo-
BEHTPUKYJISIpHYIO 0soKamy (ABB), 84 manmenta — 6710-
Kany rpaBoit Hoxxku myuka Imca (BITHIIID) n 105 mamm-
€HTOB HWMeNMW OJoKamay JIeBOM HOXKM mydka Iwmca
(BJIHIIT). Cpenn manmenToB ¢ uauonatnaeckumu HCIT
JINI] My>KCKOTO moyia — 136, xxeHckoro 1osia — 124. Cpen-
auit Bospact jun, ¢ HCII cocraBun 40,72%18,35 ner,
cpenamii Bospact myxunH ¢ HCIT — 39,69+18,53 sner,
cpequuii Bo3pacT keHITUH ¢ HCIT — 41,82+18,07 ner.
B rpynme konTponsg 135 MyxxunH n 128 xenmuH. Cpen-
HUIA BO3pACT JINL KOHTPOJIbHOM rpymisl 41,34+17,26 ner,
CpeIHMIA BO3pACT MYKYMH IpyIbl KoHTpos 41,00+ 18,12
JIeT, CPEeOHUM BO3pPAcT KCHIIWH TPYIIBl KOHTPOJS
43,00%18,08 neT.

[ManmeHTaM, yJ9acTBYIOIINM B HCCIICIOBAaHWU, OBLIO
MPOBENCHO KIMHNKO-UHCTPYMEHTAIIBHOE 00CIICIOBAHME
B ycanoBusix KI'BY3 KMKB Ne 20 mm. U.C. bep3ona
n OI'BY ®ICCX 1. KpacHospcKa, BKIIoUamliee dJeK-
TpOKapIuorpadgumo, 3XOKapaUOCKOITHIO, BEIIO3PTOMET-
puIo, XoITepoBcKoe MoHUTOpHpoBanue DKI, mo moka-
3aHUSM IIPOBOIMIIN KOPOHAPOAHTHOT a0, MATHUTHO-
pe30HaHCHYIO ToMmorpaduio cepala, CUMHTUTpadUio
MuoKapna. KoHTposbHas rpyIia mpencTaBpieHa JTUaMu
0e3 cepneyHO-COCYAUCThIX 3aboJieBaHUil, 0OCIeqoBaH-
HBIX B paMKax MeXIyHapomgHbIX nmpoektoB “HAPIEE”,
“MONICA”.

MoneKyasIpHO-TeHeTUICCKUIT aHalIN3 JIUI OCHOB-
HOI M KOHTPOJBHOI TPYII OCYIICCTBIISICS Ha 0ase
JT1abopaTopu MOJIEKYISIPHO-TEHETUISCKUX HMCCIICIOBAa-
HUI  TepamneBTUYecKUX 3aboneBanuit GOIBHY
“HUHUTIIM” CO PAH (r. HoBocubupck). Beinenenne
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JlviarHO3
VY3en 0
Kateropust % n
i 1,000 11,6 54
E 1,000 : 2,000 14,6 68
! 2,000 ' 3,000 18,5 86
3,000 ! 4,000 55,3 257
1 4,000 | Beero 100,0 465
| =
Bospacr
Ckopp. P-3nauenne=0,003,
Xu-kBanpar=27,995, ct.cB.=6
|
[ [ |
<=24,0 (24,0, 52,0] >52,0
| | |
VYzen 1 VY3en2 VY3en 3
Kareropust % n Kareropus % n Kareropusi % n
1,000 16,5 15 1,000 12,3 29 1,000 7,2 10
@ 2,000 25,3 23 @ 2,000 13,6 32 2,000 94 13
I 3,000 17,6 16 Il 3,000 13,6 32 [l 3,000 27,5 38
Il 4,000 40,7 37 Il 4,000 60,6 143 Il 4,000 55,8 77
Bcero 19,6 91 Bcero 50,8 236 Bcero 29,7 138
| (= | =
Tlon T'enorun I'eH 1
Ckopp. P-3nauenune=0,009, Ckopp. P-3nauenne=0,001,
Xu-kBagpar=11,621, ct.cB.=3 Xu-xkBagpar=17,858, cr.cB.=3
| I
[ | [ ]
2,00 1,00 2,0; 3,0 1,0
| | | |
V3en 4 V3en 5 V3en 6 V3en7
Kareropust % n Kareropust % n Kareropust % n Kareropust % n
1,000 6,8 4 11,000 344 11 1,000 18,2 18 1,000 8,0 11
2,000 28,8 17 2,000 18,8 6 @ 2,000 4,0 4 2,000 20,4 28
3,000 20,3 12 Il 3,000 12,5 4 Il 3,000 17,2 17 [ 3,000 10,9 15
4,000 44,1 26 1l 4,000 344 11 Il 4,000 60,6 60 1l 4,000 60,6 83
Bcero 12,7 59 Bcero 6,9 32 Bcero 21,3 99 Bcero 29,5 137
| (=
Ilon
Ckopp. P-3nauenne=0,021,
Xwu-kBanpar=9,685, cT.cB.=3
1
[ |
2,00 1,00
| |
Y3en § V3en 9
Kareropust % n Kareropus % n
1,000 13,4 9 1,000 29 2
2,000 22,4 15 2,000 18,6 13
[ 3,000 14,9 10 [l 3,000 7,1 5
W 4,000 49,3 33 Il 4,000 71,4 50
Bcero 144 67 Bcero 15,1 70

Puc. 1. Mogenb “nepeBbst peLieHnii” afis NporHo3vpoBaHnsa MAMONaTUYECKUX HaPYLLIEHW CepAeYHO NPOBOAUMOCTY C Y4ETOM reHoTUNoB reHa TBX5.
Mpumeyanue: 1,000 — ABB, 2,000 — BIMHMT, 3,000 — BJIHMI, 4,000 — koHTponb, 1,00 — xeHckuit non, 2,00 — myxckori non, 1,0 — resotn AA reHa TBX5, 2,0 — reHoTun

AG reHa TBX5, 3,0 — reHotvn GG reHa TBX5.

Ie30KcnpruboHyKiIenHoBou KuciaoTsl (JIHK) ocymecTs-
JISUTA U3 JISHKOTINTOB Tieprcepuieckoit KpOBU METOIOM
dbenon-xsmopodopmHoii 3kcTpakiuu. MccimenoBaHue
OHII-mapkepa rs3825214 rena 7TBX5 mpoBomguiioch

METONOM MoJuMMepas3Hoit memHoit peakuum (I1LIP)
B COOTBETCTBHU C IIPOTOKOJIOM (PUPMBI TIPOM3BOTUTEIIS
(3oumer TagMan, Applied Biosystems, USA) Ha mpu-
6ope StepOnePlus.
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Cratuctiyeckas o6paboTKa MaTepHraja IIpOBOIMIACHE
C MCITOJIb30BaHMEM TTaKeTa MpUKIagHbIX mporpamm “Excel
20107, “Statistica for Windows 7.0” n “SPSS 20”. Hop-
MaJIBHOCTD pacIipeie/icHIsT KOJIMIeCTBEHHBIX ITOKa3aTe-
JIeH oTpenessiach ¢ moMoInbio Kputepusa [lamupo-Yu-
kca. B ToM ciydae, ecim pacrpeneicHNE BeTUYNH
COOTBETCTBOBAJIO HOPMAJIBHOMY, MCTIOJIb30BAJINCH TTOKA-
3aTeI CpemHero 3HAYeHWS M CTaHOAPTHOI OIIMOKHU
CpemHero, a IS OICHKH JOCTOBEPHOCTH HMCIIOIb30BAJIN
kputepnii CTbromeHTa. Eciim pacmpemencHne BeIMINH
HE COOTBETCTBOBAJIO HOPMAaJIbHOMY, HCIIOIb30BANINCH
ITOKAa3aTe I MeIWaHbl W KBapTwici. 1T ommpemecHMs
3HAYUMOCTH Pa3INIUii TIPH ITOITApHOM CpaBHEHUS IIPH-
MeHsUICS KpuTepuii ManHa-YutHu. I1pu olieHKe KayecT-
BEHHBIX ITOKa3aTeJiel OIMMcaTeIbHAs CTAaTHCTUKA IIpemd-
CTaBJIcHA TIPOLIEHTHBIMU HOJIIMU M CTAHIAPTHOM OIINO-
Koii. JJOCTOBEpPHOCTb pa3IWIUit KauecTBEHHBIX
ITOKa3arelieil OICHNBAJIACh C TIOMOIIBIO KPUTEPHS ) WU
kputepus Ouirepa (IIpyu OXUIaeMbIX 4aCTOTaX MeHee 5).

B xagecTBe METOMOB MaTeMaTUIECKOTO aHAIM3a JaH-
HBIX HCTIOJIb30BAINCH “IEepPeBbsl PEIICHUIT” M MHOXECT-
BEHHas JIOTUCTIYecKas perpeccust. [locTpoeHMe TOTHUCTH-
YeCKOM PErpecCMOHHON MOIEIN OCYIIECTBIISTIOCH METO-
JTOM TIOIIIATOBOTO BKITFOUSHMS IIPOTHOCTUIECKUX (DAKTOPOB
C oImpeneiecHNeM MHHUMAJBHOIO Habopa IIPeaIUKTOpPOB
10 OlleHKe 3HAYeHUsT K03 bUIIMEeHTa JeTepPMUHAIIUN Rz,
ITOKA3bIBAIOIIETO MO0 BIMSHHUS BCEX TPEIUKTOPOB
MOIEIN Ha OUCIIEPCHUIO 3aBUCUMOU mepeMeHHOM. IIpo-
BepKa 3HAYMMOCTH MOJIE/IH OCYIIIECTBIISIACH ITPU IIOMOIITH
kputepus ¥ . I1pu 3Hauenun p<0,05, runore3a o He3Ha-
YUMOCTH MOHIeIn oTBeprasach. COOTBETCTBHE MONETU
HCTIOJTb30BaHHBIM JaHHBIM XapaKTEPU30BaIIH C IIOMOIIHIO
Kkputepust commacuss Xocmepa-Jlememrea. Ilpu p>0,05
MIPpUHUMAJach TUIIOTE3a O COITIACOBAHHOCTH MOIEIH.
HMHTepnperanmst mapaMeTpOB JIOTUCTHUYECKOM perpeccru
IIPOM3BOIMIIACH Ha OCHOBE BeJIMIMHEI exp(b): ecmm Koad-
uLmeHT b SIBIIIETCS TOMOXUATEIBHBIM, TO exp(b) OoJbIIe
1 ¥ mIaHCH HACTYIUICHUS IIPOTHO3UPYEMOTO COOBITHS
BO3pacCTaoT, OTPUIIATEIEHOE 3HaUueHNe KoadduieHTa b
yKa3bIBaeT Ha CHIDKeHHe ImaHcoB (exp(b) <1). YyBcTBU-
TEIBHOCTH W CIIEHM(MIHOCTD MPEANKTOPOB OIICHUBAIACH
mpu nomomn ROC-anammza. KoimdecTBeHHass WHTEpP-
MpeTalisl Pe3ylsTaToB IpoBomiack 1Mo ROC-KpuBEIM
¢ omenkoit mmokasarenst AUC (Area under ROC curve —
rommanb mon ROC-kpuBoi).

PesynbTtaTthbl

J17151 IpOrHO3UPOBAaHUS PA3BUTHS HAPYLIEHU aTPUO-
BEHTPUKYJISIPHON M BHYTPICKEIYITOIKOBOM IIPOBOIMMO-
CTH HaMU OBLT UCIIOJIB30BaH METOI “IepeBbs PEIICHUA”.
B kaudecTBe 11€1€BOI1 (3aBUCHMOIi) TIepeMEHHOM paccMaT-
pUBAINCh OWATHO3BI, a B Ka4eCTBE NPEOIUKTOPOB IIOII,
BO3pACT, TEHOTUIIBI U aJlIeJIU TOJIUMOP(MU3IMOB UCCIIELY-
eMbIX TeHOB. 151 yTouHeHMs KjacCu(puKaluy B J0Yep-
HUX y3/71aX KCIOJb30BAIKCh (DUIILTPBI M 3aBUCHMOIL

TIepeMEHHOI U MPEeaUKTOPOB. I ycTpaHeHUs M3IIHIII-

Hell IeTaau3alny MCIOJB3YeTCS IpOoleaypa OTCEUCHMS
BE€TBEU — MPYHUHT.

[TepBslii mIar mocTpoeHMs ApeBa peIeHNH IT0 METOLY
CHAID cocTtogn u3 BKIIOUEHUS 1IeIeBOI TTepeMeHHOMN
“muarHo3” W TIPeOUKTOpOB “TeHOTUIOB” (reH 7TBX),
coueTaHNe TEHOTHUITOB, TTOJI U BO3PAcCT).

Monenb “AepeBbst peleHnii” I MPOTHO3UPOBAHUS
WINONATUICCKUX HapYIICHWI CepOedHOM IIPOBOIMMO-
CTM C yd4eToM reHoTurnoB reHa 7BX5 mpencraBiieHa
Ha pucyHke 1.

B pesynbraTe MOXHO TOBOPUTH O HAJTUWIUH TOTIOTHM -
TEJIbHBIX PUCKOB BO3HUKHOBeHNSI ABD y skeHIIH B BO3-
pacte g0 25 net. l'enotun AA reHa 7BX5 cCHIKaeT pUCK
passutusi ABDB B rpynme xeHmuH. [IpolieHT KOppeKTHO
npeacKa3aHHbIX 3HadeHnit mo ABB cocrasun 20,4%.

Ha ocHoBaHWmM MaHHBIX, TOJYYCHHBIX IIPU aHAIIM3e
“mepeBbeB pEIICHUN” TIPOBEOCHO MaTeMaTUIEeCKOe
MOIEIMPOBAHNE CITOCOOOM JIOTUCTHUECKOM PErpecCui.

Momenb JTOTUCTUYCCKOM PEerpeccuyd MOXKET OBITh
MpencTaBjicHa MaTeMaTMYeCKH B BUIE 3aBUCHUMOCTHU
JorapudMa IMaHCAa HACTYIUICHHS IIPOTHO3MPYEMOTO
COOBITHSI (JIOTMTA) OT JIMHEWHON KOMOMHAIINM (PaKTOp-
HBIX IepeMeHHBIX. COOTBETCTBEHHO, BEPOSTHOCTD IIPO-
THO3MPYEMOIO COOBITUSI MOXET OBITH BBIpaXXKCHa depe3
cienyroliee ypaBHeHHUE:

_ 1

P T et A

IIe, P — BEPOSITHOCTH IPOTHO3UPYEMOTO COOBITHSI, € —
MaremaTtHieckass KoHCTaHta 2,72, b KOHCTaHTa
MOJIEIIN, bl — K03(hPUIUEHT TIPU HE3aBUCUMOM IIepe-
MEHHOM X, MOKa3bIBAOLIMIT N3MEHEHNE JIoraprpMImie-
CKMX IIIAHCOB, BBI3BAHHOC COIUHWYHBIM HM3MCHEHHEM
MEPEeMEHHON, n — TOPSIAKOBBII HOMEpP MNpPEauKTOpa,
BKJIFOUCHHOTO B ypaBHCHUE.

[IpoBommiIoch MOCTPOCHNE MOMENCI JTOTUCTUICCKOMN
perpeccuu ¢ IOOYepeaTHBIM BKIIOUYCHNEM KaXIIOTro IIpe-
THUKTOpA.

CraTUCTHYECKN 3HAYMMasl perpecCMOHHas MOIECINhb
6bu1a moyvyeHa aias BJIHIIT.

3aBucruMast IepeMeHHasI 3aKOOMPOBaHa CIICIYIOITM
o6paszom: BJIHIII'(3) — 0, korTpoins (4) — 1.

[MosryaeHHAss MOIEITb TIOTUCTUIECKOM PETPEeCCHH OITH -
CcaHa Ha BTOPOM IIIare ITOIIAarOBOTO aJITOPUTMa BKITIOUE-
HUs dakTopoB. OOBCIMHEHHBIC TECTHI IS KO3 dUIIm-
€HTOB MOIE/IN ITOKA3BIBAIOT €€ CTATUCTUICCKYIO 3HAUM-
mocth p<0,01. 3HaueHume -2log TIIPaBIOIIOTOOHS
TOKAa3bIBaCT, YTO TaHHBIM mapaMeTp m3MeHmwIcs ¢ 379,3
Ha iepBOM Im1are 10 373,3 Ha BTOpOM Imare. R’ Hoitmxen-
KepKa (K03 GUIIMEHT JeTepMUHAIINT MOIEIII) COCTaBILT
34,3% nucnepcuy 3aBUCHMOI MEpPEMEHHOM, OObICHSIE-
MO (hbaKTOpaMu, BKIIFOUCHHBEIMH B MOJIEITh.

B Tabnuue kinaccudukanuu (tabdi. 1) nmpeactaBieHbl
MIPOTHO3WpPYEeMbIe 3HAUYCHUS 3aBHCHUMOI TIepeMEHHOM
10 YpaBHEHMIO perpeccum 1 (haKTHMIecKHe Habjomac-
Mble 3HaueHHMs. OOmIas IMPOILEHTHAS IOJS KOPPEKTHO
MpeAcKa3aHHbIX 3HAYeHUi cocTaBisieT 75%.
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TaGnuua 1
Knaccudukaums
Habniopaemble MpepckasaHHble
[narHos % npasubHbIX
BHMNT KoHTponb
LWar 1 OuarHos BJIHMT 0 86 0,0
KoHTponb 0 257 100,0
O6LLas npoueHTHas fons 74,9
War 2 [unarHo3 BAHAT 78 9,3
KoHTponb 7 250 973
0O6Lwas NpoueHTHas aons 75,2
Ta6nuua 2
CBopHble fiaHHble N0 PerpeccuoHHo Moaenu pa3euTusa nguonatnyeckux BJIHMT
B CpepnHekBagpaTnyHas oLumbka Banbn CT. CB. 3HayeHus Exp (B) 95% AW pns EXP(B)
Huxxsa Bepxnas
Lar 1 leHoTvn rexsa 80,870 2 0,000
TBX5
AA 1,289 0,172 55,978 1 0,000 3,628 2,588 5,085
AG 0,988 0,198 24,893 1 0,000 2,686 1,822 3,959
Lar 2 BO3pacT -0,016 0,007 5,804 1 0,016 0,984 0,971 0,997
[eHoTUN reHa 32,639 2 0,000
TBX5
AA 2,029 0,361 31,596 1 0,000 7,605 3,749 15,429
AG 1,659 0,349 22,595 1 0,000 5,256 2,652 10,420

3HaueHUS KO3(DOUIMEHTOB MOICIM IIPEICTABICHBI
B Tabnuue 2. Bece koaddumeHTs 3HAYMMBL 10 KpUTE-
puio Banbaa v 0ka3bIBalOT BAMSIHAE Ha 3aBUCUMYIO TIepe-
MEHHYIO.

Takum 06pa3oM, BEPOSITHOCTh BOSHUKHOBEHUSI UM -
onatudeckoit BJIHIII MmoxeT ObITh mpeacTaBieHa CIIeay-
IOIIM YpPaBHEHUEM:

1

F2,029x, + 1,659xy)

In (%) = 1 + e-C0.016x
e p — BepOSITHOCTb BO3HMKHOBeHUs1 BJIHIIT, X, —
Bospacr (b1=—0,016), x, — reHotunn AA reHa TBX5
(6,=2,029), x, — rerorun AG reHa TBX5 (b3=1,659).

Jonst BepositHocT Bo3HMKHOBeHUs1 BJIHIII, cio-
KUBLIASICS TIOA BJIMSIHUEM YKa3aHHBIX IPU3HAKOB
34,3%.

[MonyyeHHass Momenb ¢ BepOATHOCTBIO 97,3% mpen-
ckasbiBaet orcyrctBue BJIHIIT. Paszsutue BJIHIII G610
MPaBWIBHO Ipencka3aHo B 9,3% HaGI0aeHUIA.

JlaHHasT MOIENIh MOXET HCIIOIb30BaThCsS B KauecTBE
JIOTTOJTHUTEITEHOTO CPEACTBA MPH IIPOTHO3UPOBAHUHN Pa3-
putus BJIHIIT. B wactHOCTH, (DaKTOpOM pHCKa pa3BUTHS
BJIHIII ssBasieTcst yBennueHUe BO3pacTa, HaJIu4ue TeHo-
imoB AA 1 AG gBisieTcs IPOTEKTUBHBIM (DAKTOPOM.

00cyxaeHue
B coBpemMeHHOIT TuTepaType MpeacTaBIeHbl pa3ind-
HBIC METOObI IIPOTHO3NPOBAHUA HapymeHI/HZ aTPHUOBCHT-
PUKYJISIDHOW U BHYTPMKEIYAOYKOBOM TPOBOAUMOCTH,

OCHOBaHHBIC HA MaTEMaTHYECKOM aHAJIM3e OIpEIcIICH-
HBIX KJIMHIYECKUX TTapaMeTpoB TamneHTa. Tak, Hampu-
mep, Top6aTosem FO. H. u mp. (2002) paspabortaH cro-
€00 IIPOTHO3MPOBAHUS PAa3BUTHS HAPYIIICHU CepaCcTHOM
MPOBOIMMOCTH IIyTeM TIPOBEACHMS SITMKAPIHAIHLHOTO
3IIEKTPO(PU3NOTOTHUISCKOTO NCCICTOBAHUS 1 CPABHCHMUS
3HaYeHU 3(P(PEeKTUBHBIX pedpaKTepHBIX ITepruonos [7].
IMandwmmior C.B. u mp. (2002) m1s OLIEHKU 3JICKTpUIe-
CKHX CBOWICTB pa3IMYIHBIX OTIEIOB aTPUO-BEHTPUKYIISIP-
HOTO COCTMHEHMS TIPEIJIOXIIIN UCIIOJIb30BaTh 3HAYCHUE
nHAeKca pedpakKTepHOCTH, PACCUMTAHHOTO IO pe3yJIbTa-
TaM MIPOTPaMMUPOBAHHON MPEICEepIHON M XKEIYIOIKO-
BOI a1ekTpokapauoctTuMynsuun [8]. ImyxoBckuiit M. JI.
u I1poBotopoB B. M. (2009) Takx:ke HCITOIB3YIOT YPECITH -
IIEBOTHOE 3JICKTPOGU3NOIOTMIECKOE UCCICIOBAHNE IS
MIPOTHO3MPOBAHUS aTPUOBECHTPUKY/ISIPHOIT O10Kambl [9].
Bomux O.H. u np. (2014) 3amareHTOBaIM CIIOCOO TIPO-
rHo3upoBaHusi ABb ¢ ucnosnb3oBaHueM CcCIeLUaaIbHO
pa3paboTaHHON KOMITBIOTEPHOM CHCTEMBI C BO3MOX-
HOCTBIO MOICIMPOBAHUS 3JICKTPUICCKON AaKTHBHOCTHU
cepmia. B ocHOBe cioco6a JIEKUT aHAIM3 3JIEKTPOKap-
JIMOCUTHAJIA M TeOMETPUIECKNX apaMeTpoB cepaua [10].
ITo muenuto I'ynano E.M. u ap. (2015), mjast mporHo3u-
poBanusg HCII y GonbHBIX 6€3 KIIMHUKO-WHCTPYMEH-
TaJbHBIX IIPU3HAKOB OPraHMIECKOTO 3a00JIeBaHNS HEO0-
XOIOMMO BBISIBJICHHE ayTOMMMYHHBIX M BOCIIAJIMTETBHBIX
nporeccoB B muokapme [11]. Cremyer OTMETHTh, UTO
TepeYrCIICHHBIC METOIBI OLICHKN BEPOSITHOCTH BO3HUK-
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HoBeHnss HCII coXHO MCIIOIB30BaTh B ITOBCEIHEBHOM
KIMHUYIECKOM MpaKTUKe, TaK KaK OOJIBIMMHCTBO M3 HUX
TpeOyeT HAIMIMS ONIPEICIICHHOM aIlmapaTypsl, JTHTEThb-
HBIX MaTeMaTUICCKUX PACUCTOB M 3a9aCTYIO COIPSTKEHO
C WHBa3MBHBIMM BMeIIaTeabcTBaMU. K HemocTaTKaM
YKa3aHHBIX CIIOCOOOB TaKXKe MOKHO OTHECTH OTCYTCTBHUE
BO3MOXHOCTH BJIVSIHHSI Ha TIPOIIECC PAa3BUTUSI IIPOTHO-
3UpyeMOM IaToJIOTUM. B cpaBHeHMM C YKa3aHHBIMU
MEeTOIaMU IIPOTHO3UPOBAHUS, TCHETHIECKOE TECTUPOBA-
HHUE TTalMeHTa UIS BBISIBJICHMS IIPEAPaCIIOIOXECHHOCTH
K 3a00JIeBaHUSIM HMECT HEKOTOpBIC ITPEHMYIICCTBA.
Hampumep, TeHeTHYecKOe TECTMPOBAHUE IIPOBOMUTCS
OMHOKPATHO, TaK KaK TCHOTHII TAIMCHTA CTaOWIeH
W He TpeOyeT IepeollcHKH TeHETHYCCKMX (aKTOPOB
pHCKa B TeUCHUE XU3HM, YTO CHIKACT CTOMMOCTD IHa-
rHoCcTUKH. Kpome Toro, TIpu reHeTMIeCKOM TECTHUPOBa-
HUW TIAIIMCHT IIOABEPracTcs TOJBKO 3a00py KpOBU
n3 TepudepuIecKoi BeHBI, a MCCIeIOBaHNE O0pa3IioB
MIPOBOMMUTCS IIEHTPAJIU30BAaHHO B JITA0OPATOPHUSIX, UTO
MIOBBIIIACT ITOCTYITHOCTh IIPUMEHEHUSI METOoma B JieueO-
HBIX YIPEKICHUSIX M 00ecCIeYrBacT Oe30MMacHOCTh IS
maneHTa. HakoHel, Hambosee BaXXHBIM IIPEUMYIIC-
CTBOM HCCJICTOBAHUS TCHETUYECKUX TIPEINKTOPOB SIBJISI-
eTCS BO3MOXHOCTB YIIPABIICHUS Pa3BUTHEM IIATOJIOTHHU
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UccnepoeaHue accoumaumii nonumopduamor reHoB KCNN2 u NOS 1AP ¢ BHe3anHO CepaeyHOo CMepTbio

Opnos . C.1'2’3, MBaHowwyk [. E.1’2’3, MBaHoBa A.A.1, MantotuHa C. K.1, HoBocénos B. ﬂ.4, Boesopa M. VI.1’2’3, Makcumos B. H."**

Lienb. /3yyeHne accoumaumm 0aHOHYKNeoTUaHbIX noamopduamos (OHI) reHos:
KCNN2 (rs13184658, rs10076582, rs338625) n NOSTAP (rs12567209, rs348624,
rs3751284, rs12143842) ¢ BHe3anHoit cepaeyHoii cmepTbio (BCC) 1 onpeneneHne
1x GNOKOB CLENeHns.

Martepuan n metopbl. [Jn3aiiH nccnefoBaHns MOCTPOEH NO TUMY CAyyawi-KOHT-
ponb. Mpynna mMyxunH ymepunx BCC (n=278) chopmupoBaHa ¢ UCNOb30BaHWEM
kputepueB EBponelickoro obuiectsa kapanonoroB. KoHTponbHas rpynna (n=274),
conocTtaBMmMasi No Bo3pacTy v nosy 6bia nofodpara u3 6aHka AHK mexayHapoa-
HbIx nccneposatensckux npoektoB MONICA n HAPIEE. MeHOTUNMpOBaHWE NpoBo-
amnock ¢ ncnonb3osanvem MNLP B peansHom BpemeHu. [ins OLeHKN HepaBHOBECHS
rpynn cuennexnuns mexay napamm OHI ncnons3osancs koadduument D'. CpasHe-
HUe rpynn no 4acToTaM reHOTWMOB W anneneit BbIMOMHANOCh C MOMOLLbIO TabnuL,
CONPSXXEHHOCTN C UCMONb30BaHWMEM KpUTEpUs xu-kBagpar no MupcoHy. OTHoCK-
TenbHbIA prck BCC BbIMMCAANM Kak OTHOLLUEHWE LLUAHCOB C UCMONb30BAHNEM [BY-
CTOPOHHEro TOYHOrO KpuTepust duilepa u Kputepus xu-ksagpat no MupcoHy.
Paznununs cumtanuch LOCTOBEPHbIMM NpY YPOBHE 3Ha4mMmocTn p<0,05.
Pesynbratbl. [1ns ndydaemblx OHIM rena NOSTAP nonyyeHsl cnepyiowime cratv-
CTMYECKM 3HAYUMBIE PA3NIMYMS MO YaCTOTaM reHoTUnoB: rs12567209 GG vs AA+AG
OLW =1,76 (AW 1,07-2,9) p=0,026, rs3751284 CC vs CC+TT OLL =0,68 (AW 0,47-0,97)
p=0,037, rs12143842 CC vs CT+TT OLU =0,54 (AW 0,38-0,75) p=0,0004. Mpwn pac-
cmoTpeHun anneneit OHIM reHa NOSTAP nonydeHbl cnefyiolme CTaTUCTUHECKM
3HauMmble pas3nunuus: rs12567209 A vs G Ol =0,58 (OAW 0,36-0,93) p=0,025
nrs12143842 C vs T OLL =0,6 (AW 0,46-0,79) p=0,0004. Mpu panbHeiiweii obpa-
60TKe nokasaHo, 4To Nokycsl rs12143842 v rs12567209 cuenneHsl Mexay coboit
(D’ =1). Mpwn paccMOTPeHUN NonyyeHHoro 6noka cuenneHns mexay rs12143842
1 rs12567209 nonyyeHsl cnegytowme aaHHble: TG vs CG+CA Ol =1,64 (AW 1,25-
2,16) p=0,0004.

Bakniouenune. OHI (rs13184658, rs10076582, rs33862) reHa KCNN2 v rs348624
reHa NOSTAP, BeposiTHO, He yyacTByioT B dopmuposanun BCC y awu, r. HoBocu-
6upcka. rs12143842, rs12567209 u rs3751284 NOS1AP accouumposaHbl ¢ BCC.
[anbHeiiwmne wuccnepoBaHns uLenecoobpasdHbl B OTHOWeHUM rs12143842
1 rs3751284 rena NOS1AP, Tak kak rs12567209 cuenneH ¢ rs12143842.
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Association of polymorphisms KCNN2 and NOS 1AP with sudden cardiac death

Orlov P. S.m, Ivanoshchuk D. E.1'2’3, Ivanova A. A.1, Malyutina S. K.1, Novosyolov V. P.4, Voevoda M. I.1’2’3, Maximov V. N."**

Aim. Assessment of the associations of mononucleotide polymorphisms (MNP) of
genes: KCNN2 (rs13184658, rs10076582, rs338625) and NOS1AP (rs12567209,
rs348624, rs3751284, rs12143842), with sudden cardiac death (SCD), and
evaluation of the clutch units.

Material and methods. The study designed as a case-control. Group of males,
died SCD (n=278) was formed according with the European Cardiology Society
criteria. The controls (n=274), matched by age and gender, was collected from
DNA of international research projects MONICA and HAPIEE. Genomic
sequencing was done with real time PCR. For inequation assessment of the
clutch groups within the MNP pairs, the D’ coefficient was in use. Comparison of
the groups by the rates of genotypes and alleles was done with a contingency
tables and Chi-square by Pearson. Relative SCD risk was calculated as an odds
ratio with Fischer criteria and Chi-square. The differences were noted as
significant with p<0,05.

Results. For the assessed MNPs gene NOS 1AP the following significant differences
in genotypes frequencies were found: rs12567209 GG vs AA+AG OR =1,76 (CI 1,07-
2,9) p=0,026, rs3751284 CC vs CC+TT OR =0,68 (Cl 0,47-0,97) p=0,037, rs 12143842

CCvs CT+TT OR =0,54 (CI 0,38-0,75) p=0,0004. For alleles of the gene NOSTAP the
following significant differences were found: rs12567209 A vs G OR =0,58 (Cl 0,36-
0,93) p=0,025 and rs12143842 C vs T OR =0,6 (CI 0,46-0,79) p=0,0004. In further
assessment it was shown that the loci rs12143842 and rs 12567209 are clutched (D’
=1). In evaluation of the clutch block for rs12143842 and rs12567209 the following
was found: TG vs CG+CA OR =1,64 (Cl 1,25-2,16) p=0,0004.

Conclusion. MNPs (rs13184658, rs10076582, rs33862) of the gene KCNN2 and
rs348624 gene NOS1AP, probably, does not play role in SCD in Novosibirsk
population. rs12143842, rs12567209 and rs3751284 NOS1AP are associated with
SCD. Further studies needed to assess rs12143842 and rs3751284 of gene
NOS1AP, as the rs12567209 is clutched with rs12143842.

Russian Journal of Cardiology. 2018;23(10):59-63
http://dx.doi.org/10.15829/1560-4071-2018-10-59-63

Key words: sudden cardiac death, KCNN2, NOS1AP, MNP, rs13184658,
rs10076582, rs338625, rs12567209, rs348624, rs3751284, rs12143842.
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IMpobnema BHe3amHoiT cepmeyHoii cmeptu (BCC)
3aKJII09aeTCI BO BHE3AITHOCTH pPa3BUTUS (haTaIbHOTO
HCXOMa M CIOXHOCTU €To IPeIOoTBpalleHUs. Boioemsior
HECKOJIBKO (hakTopoB pucka paszsutusi BCC, ocHOB-
HBIMU M3 KOTOPBIX SIBJISIIOTCS yIutmHeHne nHTepBana QT
Ha 3JICKTPOKapIMOTpaMMe M OTSTOIICHHBIN CEeMEMHBIN
anamHe3. [locimemHee yKaspIBaeT Ha CYIIECTBEHHBIN
BKiaz B passutre BCC reHeTIecKoit KOMIIOHEHTHI [1].
MoneKynsipHO-TeHeTHIeCKIEe MCCIICIOBAaHMST TTOKA3allH,
YTO TE€HBI, ACCOIMUPOBaHHEIC ¢ ymmuHeHHBIM QT, Takke
accoruupoBaHnhbl ¢ passutueM BCC [2]. K TakuM reHam
otHocaTcst TeH KCNNZ2 (Potassium intermediate/small
conductance calcium-activated channel, subfamily N,
member 2) [3] u ren NOSIAP (Nitric oxide synthase 1
(neuronal) adaptor protein) [1].

Ten KCNN2 nokanu3oBaH HA JUIMHHOM IUIEYE TIATON
XPOMOCOMGBI B TTO3UIINY 5q22.3 1 KogupyeT OeJIOK, COCTO-
SIITAN 13 579 aMMHOKWCIIOTHRIX OCHOBaHMiA [4]. B mmomm-
MENTUAE IPUCYTCTBYIOT 6 TpaHCMEMOpPAaHHBIX TOMEHOB,
MIPeACTaBICHHBIX albda-CIpaTbHBIMA TPaHCMEeMOpaH-
HBIMU TOMEHAMM, a TaKXKe MHTPO-MeMOpaHHBIN TOMEH,
MpencTaBlIeHHBII IOpooOpa3yloleii CyObeauHULICIH.
Benkosrrit mponykT reHa KCNN2 gaBisieTcsl TeTepo OJH-
TOMEPOM, COCTOSIIINM W3 4 KaHAJbHBIX CYOBCOIWHUIIL,
KaxXmast U3 KOTOPBIX CBSI3BIBACTCS C CYOBCIMHUIICH KaTh-
MOIyJIMHA. DKCIpeccHs TeHa MoKa3aHa i OOJIBbIITNH-
CTBa TKaHEM, KpOMe DIagKOMBIIICYHOT MYCKYJIaTypHI,
ceTyaTky a3a u tumyca [4]. benok rena KCNNZ2 oTHO-
CHUTCS K KaJIbIIMM-aKTUBUPYEMBIM KaJHMEeBHIM KaHajlaM
Manoit mpoBomuMocTi (SK), KoTopble OTBEedYamOT 3a
TUTIEPIIOISIpU3AIMOHHOE TOCIeACHCTBIE HEHPOHOB
B LIEHTpaJbHOI HepBHOM cructeMe [4]. [Toka3zaHo yBenn-
YeHMe SKCIPECCUH 3TOTO OeJIKa TP cepAedIHOi HemocTa-
TOYHOCTH, TaK KaK OH UTPacT BaXKHYIO POJIb B PETIOISIPH -
3alM XKeaynoukoB [5]. OOHapyxXeHa CBSI3b HEKOTOPBIX
OMHOHYKJICOTHAHBIX Tmoaumopdusmo (OHII) rena
KCNN2 ¢ XemygodKoBOM TaxuapuTMmMuei [6], yminHe-
Huem uHTepBana QT [3] u pasBuTHEeM aHEeBpPU3M MPU
cunapome Kasacaku [7]. Hast rs13184658, rs10076582
rena KCNN2 OHII noka3aHa cBSI3b C KeIyZOYKOBOI
TaxuapuTMueii [6].

Benok NOS1AP gsnsiercss iuto3onbHbIM. OH CBS-
3bIBacT CUTHAIBHYIO MoyieKyny nNOS um TeM caMBIM
peryaupyeT akKTUBauio HelipoHanabHOIT NO-CHMHTa3BI
[8]. B akcriepuMeHTe Ha MOAEITBHBIX XXMBOTHBIX ITOKa-
3aHO, 4TO HelpoHambHast NO-cHHTa3a U3MEHSIET cep-
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IEYHYI0O COKPATHUMOCTh U WTpaeT pPOJib B CEepHCIHOM
nenonspusanuu [9]. benkoerit mponykT reHa NOSIAP
coaepXuUT 506 aMMHOKHUCIOT U MMEET MOJIEKYISIPHYIO
Maccy B 56.2 KDa. M3 cTpyKTypHO 3HAaYMMBIX JOMEHOB
B OeJIKe TIpUCYTCTBYIOT coiled coil moMeH-pernoH B3au-
moneiictBusa ¢ NOSI1. Benok skcnpeccupyeTcs B 60J1b-
IIIOM KOJIMYECTBE TKaHEeH, KpoMe KOCTHOTO MO3Ta, TJIaf-
KOMBIIIIEUHOM MYCKYJIAaTyphl, ceTyaTku U TuMyca [10].
CaM TeH JIOKalM30BaH Ha IJIMHHOM IUiede 1 XpoMo-
coMbl (1g23.3). Panee B tuTeparype moka3aHa CBSI3b KaK
WHTPOHHBIX, TaK M 5K30HHBIX OHII rena NOSIAP
¢ yonmuHenueM uHTepBaima QT [11], mamonmatmyecKoit
BEHTpUKYIIpHOIT Taxukapnueit [12] m BCC [1, 9, 13].
Accoumanust rsl12567209, r1s348624, 1s3751284,
rs12143842 rena NOSIAP ¢ BCC obHapyXeHa B pa3ind-
HBIX 3THUYeCKMX rpymiax [1, 9, 13].

TakuMm o6pa3oM, OCHOBHIBAsICh Ha JAaHHBIX JINTEpa-
TYpbl, HAMM OBUTM B34THI B aHanm3 cienytomue OHIT:
rs13184658, rs10076582 rena KCNN2 (rs338625 ObL1 B3IT
B MCCJIENOBAaHME IJIST YTOUHCHMSI TpaHUIl 0JI0Ka CIICTIIC-
HUs B Hallleil ITOIMyJISIAM, TaK KaK 10 JIMTepaTypPHBIM
MAHHBIM B KHTACKO MMOMYJISIINY HAXOOUTCS B HEpaBHO-
BECHHU 10 clLerieHuIo ¢ rs13184658 ¢ wacroroit 95% [6]).
N 1512567209, rs348624, rs3751284, rs12143842 reHa
NOSIAP.

Lenplo MaHHOTO WMCCICOOBAHUS SIBISICTCS M3yYCHHUE
acCoUManii OTHOHYKJICOTUIHBIX ITOJIUMOP(U3MOB
(OHII) renoB: KCNN2 (rsl13184658, 1rs10076582,
rs338625) u NOSIAP (rs12567209, rs348624, rs3751284,
1s12143842) ¢ BHe3aITHO# CepoeIHOl CMepThIO, M OIIpe-
IeJeHWe XapaKTepa HEpPaBHOBECHUS II0 CIEIUICHUIO
B M3y4aeMBIX JIOKyCax.

Matepuan n metogbl

Nu3aitH ucciemoBaHusI OBUT IOCTPOEH II0 TUITY CIIy-
Yaii-KoHTpoNb. McciiemoBaHue omoOpeHO DTHUEeCKUM
komutetoM HUUTIIM — ¢pummana MIulT CO PAH.
I'pynma BCC (n=278, cpennuii Bo3pacTt 53,0£9,2 ner,
MYXJHHEI) c(hOpMHpPOBaHA C MCIIOJb30BAaHUEM KPHUTE-
pueB EBporeiickoro o6OmecTBa Kapauojoros [14].
B rpynmy BCC BKITI0YEHBI JTWIIa, yMepIlIie BHE JiedeOHO-
NpoGWIAKTUICCKUX YUIPEXKOCHUIT Ha TEeppUTOPUU
OxTa0pbcKoro paitoHa r. HoBocubupcka, 1mocie mpoBe-
IeHUS CyIeOHO-MEIWIIMHCKOTO WCCIICIOBAHUS IIPUIM-
HO#1 cMepTH KOTOPBIX OBIJIa IIpM3HAHA CepaedyHasl IaTo-
sorusi. OCHOBHBIC IIATOJIOTOAHATOMHWYCCKHE TUATHO3BI
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OPUTMHAJbHBIE CTATbU

YacTtoTbl reHoTUNOB 1 anneneit reHa KCNN2 no uccneposaHHbim OHIM

OHM FeHoTunbl/ KoHTponbHas rpynna
Annenn n %

rs13184658 AA 34 12,4

AG 121 442

GG 119 43,4

A 189 34,5

359 65,5

rs10076582 cc 58 212
CT 131 48

T 84 30,8

C 247 452

T 299 54,8

rs338625 AA 45 16,4

AG 122 445

GG 107 391

A 212 38,7

G 336 61,3

JMII, BKIIOUYeHHBIX B Tpyrmry BCC: octpast KopoHapHas
HEIOCTAaTOYHOCTh M OCTpast HEZOCTaTOYHOCTb KPOBO-
oOpameHus, ynosietBopsonme kputepusm BCC EBpo-
MeMCcKOoro ooOIllecTBa Kapauoaoros. M3 rpynmbl Obuin
HUCKITIOYCHBI JINIIA, HAXOMSIITECS B COCTOSTHUH aJTKOTOJIhb-
HOTO W HAapKOTUYECKOTO OITbSTHEHUS, KOTOPOE MOIJIO
CIIPOBOIIMPOBATh Pa3BUTHE JIETATHHOTO McXoma. Takke
HMCKITIOYEHBI JINIIA C TTATOJIOTOAHATOMHYIECKUMHI IHArHO-
3aMHM TUNEepTpodHuIecKass KapIUOMMOIIATHUsI, OCTPBIi
nHpapkT Muokapaa. Ilockonbky MH(}apKT Muokapaa
He otHOcuTcsd K BCC mo MKbB-10, a BCC, passuBmiasica
[0 TIpUYMHE KapIWOMMOIIATHH, SIBIISICTCS OTHEIBbHOM
stnosiormaeckoit rpymmoir BCC. B xome mpoBencHMS
ayTOIICHH Y YMEPIIMX 3a0Mpajlach TKaHb MHUOKapaa Mac-
coit 5-10 r, KoTopast XpaHWJIACh B JaJTbHEHUIIEM TIPA TEM-
nepatype -20° C no stama Beigenenus JHK. Konrpoib-
Hag rpynna (n=274, cpemHuii Bo3pact 52,919,1 ner,
MYXYWHBI) TTOoHoOpaHa MO IOy W BO3pacTy M3 OaHKa
JHK MexmyHapOmHBIX MCCICOOBATEIBCKUX IIPOCKTOB
Multinational MONItoring of trends and determinants in
CArdiovascular disease (MONICA) u Health, Alcohol
and Psychosocial factors In Eastern Europe (HAPIEE).
B xome mpoBemeHUs MCCICOIOBAHNN Y YIaCTHUKOB 3a01-
paiack BeHO3Hast KpoBb B pooupku ¢ DJITA, KoTtopas
XpaHWJIach B HanbHeimeM mpu Temmepatype -20° C
no aramna BeigeneHus JJHK. Beimenenne JHK BbImos-
HSUIM MeTOmOM (PeHOI-XIOpOMOPMHONM 3SKCTPaAKINU
13 TKaHW MUOKapaa 1 BEHO3HOM KPOBH.
I'enorurmpoBanue rpyrmn BCC u konTpons mo OHIT
reHoB: KCNN2 (rs13184658, rs10076582, 1rs338625)
u NOSIAP (1s12567209, rs348624, 1s3751284, rs12143842)
npoBoauiaock ¢ ucnoiab3zoBanuem [P B peansHOM Bpe-
MEHHU C ACTeKIIMEH M0 KOHEYHOI TOYKEe C MCIOJIh30Ba-
HueM HabopoB TagMan (TermoFisher USA), n HabopoM
pEaKTUBOB ST TIPOBEACHMSI ITOJIMMEpPa3HOM IEITHOM

Tabnuua 1

BCC OLLI (95% AM) P

n %

24 87 0,67 (0,39-117) 0167
119 431 0,96 (0,68-1,34) 0,863
133 48,2 1,21(0,87-17) 0,267
167 30,3 0,82 (0,64-1,06) 0139
385 69,7 1,21 (0,94-1,56) 0139
49 178 0,80 (0,52-1,22) 0,333
141 51,1 113 (0,81-1,58) 0,495
86 312 1,02 (0,71-1,46) 0,927
239 433 0,92 (0,72-117) 0,544
313 56,7 1,08 (0,85-1,37) 0,544
31 11,2 0,64 (0,39-1,04) 0,084
135 486 118 (0,84-164) 0,349
112 40,3 1,05 (0,75-1,48) 0,794
197 354 0,87 (0,68-111) 0,289
359 64,6 115 (0,9-1,47) 0,289

peakumu B peaabHOM BpemeHM (bmomabmmkce, Poccust)
Ha ripubope StepOnePus (TermoFisher USA) B cootBeT-
CTBUU C PEKOMEHIAMSIMU (PUPMEBI TIPOU3BOIUTEIIS.

HOns pacyeta HepaBHOBECHs TPYIIIT CHEIICHUS
(linkage disequilibrium) Mexmy mapamMu MOTUMOPGHHBIX
JIOKYCOB ¢ TTOMOIIIbI0 KoadduimeHTa D’ mcnonb3oBa-
nmack rporpamma Haploview 4.2. [6]. Tect Ha cooTBeT-
CTBHE 9aCTOT TeHOTHUIIOB paBHOBecHs Xapau-BaitH6epra
MPOBOOWINA C WCIIOJB30BAHMEM METOHa XU-KBaapar.
CpaBHeHME TPYIII 10 YaCTOTaM T€HOTHUIIOB W ajUIejcit
BBIIIOJTHSIJIOCh C ITOMOINBIO TaOJIWI COMPSIKEHHOCTHU
C HCIIOJIb30BaHMEM KPUTEPHUS XU-KBaapar 1mo IIupcoHy.
B cirygae 9eThIpeXITOIBHBIX TAOIUI TIPUMEHSUTN TOYHBII
IBYCTOPOHHUM KpuTepuii Puiirepa ¢ morpaBKoOi Weiitca
Ha HeTpepbIBHOCTL. OTHOCUTENbHBIN prucK BCC BBIYM-
csu Kak otHomreHue mraxcoB (OII) ¢ mcmomp3oBa-
HUEM [BYCTOPOHHETO TOYHOro Kpurepusts Puiepa
¥ KpuTepus Xxu-KBaapar 1o Iupcony. Pazmmamst camra-
JINCh TOCTOBEPHBIMU IIpH YpoBHE 3HaUYNMOocTH p<0,05.

HNu3aitH ucclaemoBaHUs, TEHOTUIIMPOBAHWE IIO
BeiOpanHbiM OHIT npoBomuiicd mpy nmomaepkKe TpaHTa
PODOU Ne 17-29-06026. XpaHeHue 1 comepxaHue OG1o-
06aHKa OBLIO YaCTHMYHO MOIIEPKAHO OFOMKETHBIMH TIPO-
extamu Ne 0324-2016-0002 u Ne 0324-2017-0048.

PesynbtaTthl

PacnpeneneHue 4acTOT F€HOTUIIOB MOJIUMOP(OU3MOB
rena KCNN2rs13184658, rs10076582, rs338625u NOSIAP
rs12567209, rs348624, rs3751284, rs12143842 B KOHT-
POJIbHOII BBIOOPKE COOTBETCTBOBAJIO pacCIpeae/IEHUIO
Xapou-BaiinOepra.

s Beex usyyaembix OHIT rena KCNN2 (rs13184658,
rs10076582, rs338625) Hamu He OBUIO HaWIEHO KaKUX-
100 CTATUCTUYECKU 3HAYMMbIX Pa3IM4Mil IO YacToTam
TeHOTHUIIOB U ajutenieid Mexxmy rpyrmoit BCC 1 KOHTpOJTb-
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Tabnuua 2
YacTotbl reHoTUNOB U annenei reHa NOS1AP no uccnegosaHHbim OHIN
OHN leHoTvnel/Annenn KoHTponbHas rpynna BCC OLLl (95% OK) P
n % n %
rs12567209 AA 1 0,4 0 0 1(0,99-1,01) 0,498
AG 46 16,8 29 10,5 0,58 (0,34-0,96) 0,035
GG 227 82,8 247 89,5 1,76 (1,07-2,9) 0,026
A 48 8,6 29 53 0,58 (0,36-0,93) 0,025
G 500 91,4 523 94,7 1,73 (1,08-2,79) 0,025
rs348624 CE 220 80,6 234 84,2 1,28 (0,83-1,99) 0,314
CT 51 18,7 42 15,1 0,78 (0,50-1,21) 0,306
T 2 0,7 2 0,7 0,98 (0,14-7,02) 1
C 491 89,9 510 917 1,24 (0,82-1,87) 0,347
T 55 91 46 8,3 0,81(0,53-1,21) 0,347
rs3751284 ce 102 372 79 28,4 0,68 (0,47-0,97) 0,037
cT 133 48,5 157 56,4 1,38 (0,98-1,92) 0,073
T 39 14,2 42 15,1 1,07 (0,67-1,72) 0,81
337 61,5 315 56,7 0,82 (0,64-1,04) 0112
211 38,5 241 433 1,22 (0,96-1,55) 0,112
rs12143842 cC 171 62,4 131 471 0,54 (0,38-0,75) 0,0004
CT 91 33,2 123 44,2 1,60 (1,13-2,25) 0,009
T 12 44 24 8,6 2,06 (1,01-4,21) 0,057
© 433 79 385 69,2 0,60 (0,46-0,79) 0,0004
T 115 21 171 30,8 1,67 (1,27-2,2) 0,0004
Ta6bnuua 3
YacTotbl rannotunoB reHoB KCNN2 u NOS1AP no uccnegoBaHHbim OHIN
eH/OHIM/Annens KoHTponbHas rpynna BCC OLLl (95% An) P
KCNN2 n % n %
rs13184658 rs338625
G G 303 55,5 322 58,5 1,13 (0,89-1,44) 0,329
G A 54 99 62 11,3 1,16 (0,79-17) 0,492
A G 32 58 33 6 1,03 (0,62-1,69) 1
A A 157 28,8 133 24,2 0,79 (0,60-1,03) 0,087
NOS1AP n % n % OLLI (95% A1) P
rs1214384 rs12567209
Cc G 384 70,3 356 64.5 0,77 (0,60-0,99) 0,04
C A 48 8,8 29 52 0,58 (0,36-0,93) 0,025
T G 114 20,9 167 30,3 1,64 (1,25-2,16) 0,0004

Hoit rpynmnoit (tabn. 1). Ilpu ob6paboTKe MOJIydeHHBIX
IaHHBIX B mporpaMme Haploview 4.2 o6HapyXeHO, 4TO
Jlokychl 1513184658 1 rs338625 cueruieHsl MEXIY co00it
(D’ =0,71). Takke miIsg M3yYCHHBIX TaIlJIOTHIIOB HaMU
He OBUIM TTOJIYYIeHBI KaKne-IM00 CTaTUCTUYECKH JOCTO-
BEPHBIC aCCOIIMAIINH.

Jnsg nsygaemeix OHIT rena NOSIAP Oblnmu momny-
YEHBI CIICAYIONINE CTATUCTUUCCKH 3HAYNMBIC Pa3JIMIMST
I10 YacToTaM reHoTHmoB: 1512567209 AG vs AA+GG Ol
=0,58 (A (moBepurenbubiii unHTepBai) 0,34-0,96)
p=0,035 u GG vs AA+AG Ol =1,76 (AN 1,07-2,9)
p=0,026, rs3751284 CC vs CC+TT OL =0,68 (AU 0,47-
0,97) p=0,037, rs12143842 CC vs CT+TT OLL =0,54 (AN

0,38-0,75) p=0,0004, CT vs CC+TT OIL =1,6 (AU 1,13-
2,25) p=0,009. dns rs348624 HamMu He OGbLIO ITOKA3aHO
KaKuX-JIM00 CTaTUCTUYECKM 3HAUYMMBIX pPa3Induii
0 YacToTaM TeHOTUroB Mexnay rpymnmnoit BCC u KoHT-
ponbHOI Tpynmoii. [Ipu paccmorpenun amneneit OHIT
reHa NOSIAP GbUIH TIOTYYEHBI CAEAYIONIE CTAaTUCTYEC-
KM 3HaYnMBble pasiaunyus: 1s12567209 A vs G OIII =0,58
(AA 0,36-0,93) p=0,025 u rs12143842 C vs T OIILl =0,6
(A 0,46-0,79) p=0,0004. Hdus rs348624 u rs3751284
HaMu He OBbUIO MOKAa3aHO KaKMUX-JIMOO CTaTUCTUYECKH
3HAYMMBIX Pa3IMYMil 110 YACTOTAM ajlIe/Ieid MEeXIy IpyIi-
noit BCC u KkoHTpoIbHOM Ipymiioi (tabi. 2). I1pu o6pa-
0OTKe TTOJTyYeHHBIX TaHHBIX B ITporpamMe Haploview 4.2
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OBUIO TTOKAa3aHO, 4TO JOKYCH 1s12143842 wu rs12567209
cueruieHBl Mexmy coboit (D’ =1). IIpu paccMoTpeHNHI
MMOJIy4eHHOTOo OJioKa CcleIieHus Mexnay rs12143842
n 1312567209 ObLIM TIoNTydeHsl caenyoue gaHHee: CG
vs TG+CA Ol =0,77(AN 0,6-0,99) p=0,04, TG vs
CG+CA Ol =1,64 (AU 1,25-2,16) p =0,0004 u CA vs
CG+TG Ol =0,58 (A1 0,36-0,93) p=0,025 (Tabm. 3).

00cyxaeHue

IIpu wusyyenun cBa3u r1s13184658, rs10076582,
rs338625 rena KCNN2 ¢ BEeHTPUKYJISIDHOM TaXMapUTMHUEN
B nomyysiimu XaH Kurtas ObUIM MOJIydeHbl CTaTUCTUYE-
CKM 3HAYMMBIC pa3Inius MEXIy OOJbHBIMH M KOHT-
pojieM, Ha OCHOBE 4ero OBLIO BBICKA3aHO MPEIITOIOXKE-
Hue o BosieueHun 3tux OHII B passutme BCC [6],
OIHAKO B HAIIIEM MCCICIOBAHNM 3T aCCOIIMAIINY He IO~
TBEPOUINCH. BeposiTHee BCeTro 3TO 00YCIOBICHO OTIINIH -
SIMH B OJIOKax cleruieHus: y eBporeonnoB (D’ =0,71)
u MourononnoB (D’ =0,95) mis mccnemoBanabx OHII
[6]. Bo3MOXHO, B 3aBUCMMOCTH OT PAaCOBOM ITPUHAIIEX -
HOCTH W IOIIOJTHUTEIBHBIX BHEITHUX (haKTOPOB B (pop-
MHMPOBAHUHN TTATOJIOTUH CYIIIECTBEHHBI pa3INIHEBIC COUC-
tanusgs OHII rena KCNN2. Takum o6pasom, rs13184658,
rs10076582, rs338625 MaloBEPOSITHO SIBJISIIOTCS Y4aCTHH-
kamu dopmupoBannsgs BCC B Hameil DOMyISIUMH,
HO, BO3MOXHO, Apyrue BbeicokodacToTHbie OITH rena
KCNN2 MoryT OBITh TIEpCIIEKTUBHBIMU UIST MCCIIENOBa-
HUS 1 BHOCUTH BKJIAII B pa3BUTHC U3y4aeMOil IaTOJIOTHH.

Jns Bcex nccnenoBanubix OHIT rera NOSIAP, xpome
1rs348624, Hamu ObLIa ITOKa3aHa aCCOLMALINS C BOSHUKHOBE-
Huem BCC. Panee BoBiieueHHoCTh 3T0r0 OHII B passutne
BCC u nm3odpenny mokazana B ronyssiiiy Kurag [2, 15].
B cooTBeTcTBIM € TTONydYeHHBIMM HAMA TAaHHBIMU 1 PE3Yihb-
TaTaMU UCCIICHOBAHUIA B APYTUX MOITYJISIIVSIX, MBI TIPEATIONA-
raeM, 4To BEPOSITHEE BCero, 15348624 He y4actByeT B (hop-
mupoBanur BCC B nmomnynaiu 1. HoBocubmpcka.
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Takum 00pa3oM, MepCreKTUBHBIMU MPOTrHOCTUYECKUMU
mapkepamu mig BCC, Ha Ham B3IIsO, SBISIIOTCS
rs12143842 n rs3751284 rena NOSIAP.

3aknioyeHne
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He y4yacTByloT B passutuu BCC y mui r. HoBocubupcka.
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accounrpoBaHH ¢ BosHUKHOBeHMeM BCC. [1epcriekTuB-
HBIMH TIPOTHOCTHYCCKMMM MapKepaMy UIS OICHKU
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OpHOHYKNeoTuaHble BapuaHTbl rs6582147, rs10010305, rs2136810, rs17797829 kak HOBble
MONEKYNSPHO-reHeTuYecKnue Mapkepbl BHe3anHoi cepaeyHoin cMmepTu

MBaHoBa A.A.1, Makcnmos B. H.1'2, Mownceesa []. I/I.Z, MantoTtnHa C. K.1'2, HoBocenos B. I'I.S, Boesopga M. n'

Llenb. MoateepxaeHne accoumaumi ¢ BHe3arnHoi ceppeyHoin cmeptoio (BCC)
OHOHYKNEOTMAHbIX nonumopduamos rs6582147, rs10010305, rs2136810,
rs17797829, BhiSIBNIEHHBIX Kak HaMboee BEPOATHLIE KaHAMAATHbIE MapKepbl B CO6-
CTBEHHOM MOIHOrEHOMHOM aCCOLMATUBHOM UCCNELOBaHNN.

Martepuan u metopbl. pynna BCC (n=360, cpenHuii Bo3pact 53,0+9,2 ner,
MYX4UHbl — 76,9%, XeHwuHbl — 23,1%) cdopmMmpoBaHa ¢ MCMONb30BAHNEM
kputepues BCC Esponeiickoro o6uiectsa kapanonoros. KOHTponbHas rpynna
(n=402, cpepHwuit Bo3pacT 52,991 net, MyxunmHbl — 69,7%, XeHWnHb —
30,3%) nopobpaHa no nony v Bo3pacTy n3 6aHka JHK MexayHapoaHbIx ucce-
nosaHuii MONICA, HAPIEE. IHK BbigeneHa metonoM GeHon-xnopopopmHoi
9KCTpaKUmun. FTEHOTUNMPOBAHME BbINOSHEHO METOAOM NONMMEPA3HON LienHoM
peakuuy ¢ nociemnyowmM aHann3om noanuMopdrama aavH pecTpUKLMOHHBIX
$parmMeHToB.

Peaynbratbl. leHoTVn GT rs6582147 accoummpoBaH ¢ NPOTEKTUBHLIM 3P HEKTOM
B OTHOLeHun BCC (OLL =0,671, 95% AU 0,496-0,909, p=0,011), a reHotun GG —
€ NoBbILEHHBIM prckom BCC (O =1,598, 95% AWM 1,195-2,135, p=0,002), ¢ Haw-
60/bLUMM pa3BuTreM addekTa B rpynne MyxuuH ctaplue 50 net (p<0,05). leHoTun
CT nonnmopduama rs10010305 accoummposan ¢ BCC B rpynne myxunH (OLU
=1,773, 95% OW 1,085-2,897, p=0,027), B rpynne myxunH ctapue 50 net (p<0,05)
1 B rpynne nuu, ctapwe 50 net 6e3 pasaenexuns no nony (OW =1719, 95% AU
1,038-2,847, p=0,041). l'eHotun GG rs2136810 accoummMpoBaH C MOBbILLEHHbLIM
puckom BCC (OLL =1,372, 95% AN 1,005-1,871, p=0,049), B rpynne nuy, ctapiue 50
net reotvn GA rs2136810 accouumpoBaH ¢ NPOTEKTUBHBLIM 3HEKTOM B OTHOLLE-
Hun BCC (OLL =0,642, 95% W 0,422-0,976, p=0,045). B rpynne XeHLWmnH reHoTun
GG rs17797829 siBnsieTcs NPOTEKTUBHLIM B 0THOLWEHUM BCC (OLL =0,392, 95% AU
0,203-0,760, p=0,007), B rpynne XeHwwH ctapwe 50 net kpome reHotuna GG
¢ BCC accoummpoBan resotun AA atoro xe noaumopduama (OLL =2,739, 95% AN
2,176-3,448, p=0,020).

3aknioueHune. OfHOHYkNeoTaHble nonumMopoduamel rs6582147, rs10010305,
rs2136810, rs17797829, BbisiBNEHHbIE B COBCTBEHHOM MOJIHOFEHOMHOM accoLma-
TVBHOM W1CCNEA0BaHNN, NOATBepANIN accoumaumio ¢ BCC no peaynstatam penim-
LMPYIOLLEro MCCNeR0BaHMS.

Poccuiickwuii kapauonornyeckuii xypHan. 2018;23(10):64-69
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Single nucleotide variants rs6582147, rs10010305, rs2136810, rs17797829 as new molecular genetic

markers of sudden cardiac death

Ivanova A.A.1, Maksimov V. N.1’2, Moiseeva D. I.Z, Malyutina S. K.1’2, Novoselov V. P.3, Voevoda M. 1!

Aim. To confirm association between sudden cardiac death (SCD) and single
nucleotide polymorphisms rs6582147, rs10010305, rs2136810, rs17797829,
identified as the most likely candidate markers.

Material and methods. The SCD group (n=360, mean age 53,0+9,2 years, men —
76,9%, women — 23,1%) was formed using the SCD criteria of the European Society
of Cardiology. The control group (n=402, mean age 52,9+9,1 years, men — 69,7%,
women — 30,3%) was selected by gender and age from the DNA bank of
international studies MONICA, HAPIEE. DNA is separated by phenol-chloroform
extraction. Genotyping was performed by polymerase chain reaction followed by
analysis of restriction fragment length polymorphism.

Results. The GT rs6582147 genotype is associated with a protective effect on SCD
(OR=0,671, 95% CI 0,496-0,909, p=0,011), and the GG genotype with an increased

risk of SCD (OR=1,598, 95% CI 1,195-2,135, p=0,002). The greatest effect was in the
group of men over 50 years old (p<0,05). The CT rs10010305 genotype is
associated with SCD in the group of men (OR=1,773, 95% Cl 1,085-2,897, p=0,027),
in the group of men over 50 years old (p<0,05) and in the group of people over 50
years old without separation according to sex (OR=1,719, 95% CI 1,038-2,847,
p=0,041). The GG rs2136810 genotype is associated with an increased risk of SCD
(OR=1,372, 95% ClI 1,005-1,871, p=0,049); in the group of people over 50, the GA
rs2136810 genotype is associated with a protective effect against SCD (OR=0,642,
95% Cl 0,422-0,976, p=0,045). In the group of women, the GG rs17797829
genotype is protective for SCD (OR=0,392, 95% CI 0,203-0,760, p=0,007), in the
group of women over 50, except for the GG genotype, the AA genotype of the same
polymorphism is associated (OR=2,739, 95% CI 2,176-3,448, p=0,020).
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Conclusion. According to the results of study, single nucleotide polymorphisms
rs6582147, rs10010305, rs2136810, rs17797829 confirmed the association with
SCD.

Russian Journal of Cardiology. 2018;23(10):64-69
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Key words: sudden cardiac death, GWAS, rs6582147, rs10010305, rs2136810,
rs17797829.
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Cormacuo kputepussm EBporneiickoro ob6mecTBa Kap-
IOJIOTOB, BHe3amHas cepaeaHas cMeptsb (BCC) ompene-
JISIeTCsI, KaK HeTpaBMaTUICCKUM, HEOXKMIAHHBI JIeTallb-
HBIN MCXOM, HACTYIIMBIIMII B TeUeHUE | yaca co BpeMeHU
MaHu(ecTallMd CUMITOMOB Y BEpPOSITHO 3I0POBOTO
nHauBUOa. [IpyM OTCYyTCTBMM CBHAETENeil BpeMEHHOM
WHTEPBAJI YBEJIMIMUBACTCS 10 24 4acoB, C MOMEHTA, KOTIa
YMEPIIETO BUACTH TTOCICIHUM pa3 XKUBBIM M B CTAOMIIb-
HoM coctostHnU. [TprunHoit BCC MoxkeT OBITh BpOXKAEH-
HOC WM IPUOOPETeHHOE IOTCHIIMAILHO (haTaibHOe
3a00JIeBaHME Ccepala, M3BECTHOE IIPU KU3HU YMEPIIIETO;
cepAeyHas WUIM COCYOMCTasl aHOMAJIWS, BBISIBICHHAS
B XOI€ ayTOIICWU, W, BEPOSITHO, MPHUBEIIIAs K JICTaThb-
HOMY rcxomy. B ciaydae ecnm mpranHa BHE3aITHOI CMepTH
HE YCTaHOBJICHA IIOCJE MPOBEACHUS Ka4eCTBEHHOTIO
CyIeOHO-MEIUITMHCKOTO UCCIICIOBAHNS, HanboJIee BEPOo-
atHoit mpuunHoii BCC cuurarot apurmuio [1]. Yacrora
BCC B CHIA mocturaet ypoBHs 250-300 ThIC. cMepTeit
B rom, cpemHssl exeromHast yactota BCC B uHIyCTpH-
aJIbHO Pa3BUTHIX cTpaHax paccumTtaHa Kak 50-100 wa 100
TBIC. YeJoBeK. TakuM o0pa3oM, 3MUACMUOJIOTHYCCKUEC
maaHbple menaioT BCC kpymmHO#T mpo0ieMoit coBpeMeH-
Horo 3apaBooxpaHeHud [2]. Kpome Toro, mpo6iema BCC
AMEET U COLMAIBHBIA aCIIeKT, IMTOCKOIBKY CPEIr MOJIO-
neix mioneit yactora BCC cocrasaster 1,3-8,5 ciayyaeB
Ha 100 Thic. Monomprx moxpeit [3]. Ilpuumnamu BCC
B BO3pacTe 10 35 JIeT SIBISIOTCS MIOKApIUTHI, 3a00J1eBa-
HUS KJIallaHOB CepJla, BPOXIEHHBIE aHOMAaJIUU KOPO-
HapHBIX apTepuii, KapIUOMHOIIATUM, HACICICTBEHHBIC
KaHaymonatuu [2, 4]. Jlo 30% BCC y MoIonbIX HacTymnawooT
W3-3a HACJICICTBCHHBIX apUTMUiII (CHHAPOM YIIMHEH-
Horo, yKopoueHHoro nHTepBana QT, cunmpom bpyrana,
KaTeXoJIaAMUHeprudecKast IoJIMMopgHAas XKeTyIoIKOoBasT
TaxuKapous). B crapmrem Bo3pacTe Ha TIEpBBIA ILIaH
BBIXOIWT MIIeMUIecKast 001e3Hb cepana. BEKBaeMOCTh
i ¢ BCC mo-mipexkxHeMy ocTaeTcsl HeBBICOKOM, Iaxke
IIPY HAXOXICHNH B JIEYCOHO-TIPODIIAKTIICCKOM YIPEXK-
neHuu [2].

C mempio MOAEPHM3ALlMUA CHCTEMBI ITHMATHOCTUKH
n npodunaktukn BCC aKTUBHO H3Y4alOTCSI MOJIEKY-
JIIPHO-TeHETUYEeCKMEe MapKephl MTaHHOW HO3OJOTHUH.
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CoBpeMeHHBIC HCCICIOBAHMUS IIPOBOMSITCS BBICOKOTEX-
HOJIOTUYHBIMM HOBEUIITMMU METOOAMHN MOJICKYJISIPHO-
TEHETUYECKOTO aHaJIM3a, YTO MTO3BOJISICT TTOIYINTh 00JThb-
IIo¢ KOJIMYECTBO HOBOM WH(pOpPMALMM B KpaTJaiflme
cpoku. OmHAKO MOIyIeHHBIC TAKIMU METOIAMHU PE3YiThb-
TaThl COIPSZKEHBI ¢ HEOOXOOMMOCTBIO 00SI3aTeNIbHOM
JATbHEHIICH TIPOBEPKY C LETbI0 MOATBEPXKICHUS TIOJTY-
YeHHBIX accollMalii U CBI3€e.

Ilo pesymsrataM COOCTBEHHOTO IIOJJHOTCHOMHOTO
acconatuBHOTO HccaenoBanyst BCC ObUT TTOIydYeH Trepe-
YeHb BEPOSITHBIX KaHIMIATHBIX mojmMopdusmor BCC.
WccnemoBanne mpoBeneHO B IieHTpe “buonmkenepns”
PAH na mmnatdopme Illumina OmnilS-8v1H12, conepxka-
meii 1,2 MJIH MapKepoB C UCIIOIb30BaHUEM MYJIMPOBaH-
Hoit JTHK 200 myxunna ymepmmx BCC u mymmpoBaHHOIT
JHK 200 My>xurH — ydyacTHHUKOB ITpoekTa Health, Alcohol
and Psychosocial factors In Eastern Europe (HAPIEE)
no cxeme “ciydaii-koHTpoiaw” [5]. TTonydeHHBIE B XOIe
TIOJTHOTCHOMHBIX aCCOIIMATUBHBIX MCCICIOBAHMIT PE3yiIhb-
TaThl TPEOYIOT 00SI3aTeIbHOI BaIMIALIMM B KCCIICIOBA-
HUSX Ou3aifHa “caydaii-KOHTPOJIb~  C HCITONIh30BaHUEM
PYTUHHBIX METOIOB MOJCKYISIPHO-TEHETMUIECKOTO aHa-
JIA3a T UCKITFOUCHMSI JIOKHOITOIOXUTEILHOTO BKITIOUC-
HUS B TepedYeHb KAaHOWIOATHBIX MapKepOB HO30JIOTHH.
Llenbio MTAaHHOTO MCCIICIOBAHMS SIBJISICTCS] TTIOOTBEPXXICHIE
accoramyu ¢ BCC OmHOHYKIICOTUIHBIX ITOJMMOPGhU3-
MOB 186582147, rs10010305, rs2136810, rs17797829, Bxiro-
YEeHHBIX B MepeueHb HanOojee BEpOSITHBIX KAaHIUIATHBIX
MapkepoB BCC mo pesynsrataM cOOCTBEHHOTO ITOJTHOTE-
HOMHOTO aCCOIIMATUBHOTO MCCIICIOBAHMSI.

Martepuan n metogbl

Ju3aiiH ucclefOoBaHUsSI IOCTPOEH II0 IPUHIMIY
“CIyJaii-KOHTpOJb”.

I'pyrma BCC (n=360, cpenuuii Bo3pact 53,019,2 ner,
MYX4YUHBI — 76,9%, xenumuel — 23,1%) chopmupo-
BaHa C MKCIIOJIb30BaHuUeM KputepueB EBporeiickoro
obmectBa Kapauojoros [1]. B rpymmy BCC BkimroueHBI
JIMLA, YMEPIIUE BHE JIeYeOHO-IPOMMIAKTHYECKHUX YIPEK-
JeHuit Ha Tepputopur OKTsIOpbcKoro paiiona r. Hoso-
cubupcKa, Iocjae MPOBEACHUS CYAeOHO-MEIUIIMHCKOIO
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WCCIICIOBAaHMS MIPUINHOM CMEPTH KOTOPBIX OBLIA IIPH-
3HaHa cepmedHast maronorus. OCHOBHBIE ITaTOJIOTOAHA-
TOMMYECKNE TUAaTrHO3BI JINI BKITIOYeHHBIX B Tpyrmry BCC:
ocTpasi KOpoHapHass HEIOCTaTOYHOCTh W OCTpast HeImo-
CTaTOYHOCTh KPOBOOOpaIleHUsI, KOTOPHIC YIOBIECTBO-
pstiot kputepusim BCC EBponeiickoro obiiecrtsa Kapamuo-
soroB. VM3 Tpymmmel MCKIIOYEHBI JIMIIA, HAXOMSIIHECS
B COCTOSTHUH aJIKOTOJIBHOTO M HAapKOTUUICCKOTO OIThsTHE-
HHsI, KOTOPOE MOIJIO CIIPOBOIIMPOBATh PA3BUTHE JICTATb-
HOTO Mcxoma. Takske MCKITFOUEHBI JINIIA C TaTOJIOT0aHATO-
MHUYECKUMM OUArHO3aMM THUIIepTpOoGHUUIecKass Kapano-
MUOITaTUsI, OCTPHIf MHMapKT MmoKaprma. [1ocKoIbKy
nHbapkT Muokapaa He otHocutcd K BCC mo MKB-10,
a BCC, pasBuBmIasics mo IMpwauHe KapaIHOMHOIIATHM,
ABJISIETCST OTHENbHOI sTHonorndeckoil rpymmoit BCC
CO CBOMMM KaHIMIATHBIMU MapKepamu. B xome mmpoBene-
HUS ayTOIICUU Y YMEPIINX 3a0Mpajlach TKaHb MHUOKapaa
Maccoit 5-10 1, KoTopasi XpaHWIach B JaJbHEUIIIEM TIpU
temrepatype -20° C mo srana Beigenenus JJHK.

KontpompHast tpymnma (n=402, cpemHmii BO3pacT
52,9£9.1 net, myxuunsl — 69,7%, xeniuHsl — 30,3%)
nomoOpaHa Mo mojiy 1 Bo3pacty u3 6anka JJHK mexay-
HapOTHBIX MCCIIEIOBATEIbCKUX MpoeKToB Multinational
MONItoring of trends and determinants in CArdiovascular
disease (MONICA) un Health, Alcohol and Psychosocial
factors In Eastern Europe (HAPIEE). B xome mipoBeneHMsT
HCCIICIOBAaHMIT Y YIaCTHIUKOB 3a0Mpajiach BEeHO3HAsI KPOBb
B mipobupku ¢ DATA, KoTopast XpaHWIACh B TaJIbHEHUIIIEM
nipu temrieparype -20° C no arana Beinenenust JIHK.

Brinenenune [JHK BeImonaHsum MetogoM (PeHOI-XJI0-
podOpMHOIT 3KCTpaKIIMU U3 TKAaHW MUOKAapIa W BEHO3-
HOI1 KpoBH [6].

leHOTUTIIIpOBAaHWE MO HCCIEAYEMBIM OTHOHYKIICO-
THIHBIM TTOJTUMOP(GHU3MaM BBITIOIHSIIM METOIOM ITOJIH-
Mepa3Hoil MEIMHOM peaKnU ¢ MOCICAYIOIMINM aHATI30M
moauMopdu3Ma UIMH PECTPUKIIMOHHBIX (DparMeHTOB.
JleTeKumio TMPOAYKTOB aMIDIMGUKAIUN W PECTPUKIIUHN
OCYILIECTBIISIIA METOOOM 3jekTpodope3a B 5% mojua-
KPWJIAMHUIHOM Telle ¢ TOCJCOYIOIIMM OKpaIliBaHUEM
opomucteiM atunuemM (EtBr).

Jna reHoTUIIMPOBaHUA 110 156582147 MCITOAB30BAIN
mpaiiMepsl:  5’-ATCCTAATAACCTTGGAATC-3’(F)
n 5-TGGCCTGAATTCTTATAAA-3’(R). Cmech mis
TP oobemom 25 Mk Bximtouana: Tpuc-HCI (pH 9,0)
75 MM, (NH,),SO, 20 mM, Tween-20 0,01%, 3,0 MM
MgClz, no 0,8 MM kxaxmoro mpaiimepa, 0,2 MM cmecu
dNTP, 2 mxr JHK, 1 emununy aktusHocti Taq-JIHK-
moaumepassl (“Cuodu3uM”, HoBocmOuMpcK). AMILIN-
$UKaMo MPOBONWIM B CJACOYIOIIEM TEeMIICpaTypHOM
pexume: 33 1MKIIA, BKITIOYAIOMMX AeHarypanmio 95° C
30 cek, orxur mpaiimMepoB 46° C 30 cex M 3JIOHTALAIO
72° C 30 cek. Pectpukmuio npoBoguau ¢ 10 emmHUIaMmn
akTUBHOCTH pecTpukTassl Taql (“Cubdu3uM”, HoBoCH-
6upck). Pasmep mponykra amimdukanuu 97 .H. [Toce
MIPOBEICHUS PECTPUKIINU IpHU reHoTurie TT meTekTrpo-
Basicst ponyKT 97 1m.H., mipu GG reHoTHIIe — MIPOXYKTHI

78 m.H. 1 19 1.H., ipu TeTepo3uToTHOM TeHoTHIre TG Bce
TepedrcIeHHbIC IPONYKThL: 97 m.H., 78 .H., 19 1.H.

Hng renotunmpoBanus 1o rs10010305 ncnonb3oBanm
npaiimeprel: 5’- ATTGTGTGTAATGTAGAGTA-3’(F)
n 5-ATTCCCATCAACAGA-3’(R). Cmecyr mrs ITLP
o6beMoM 25 MKIT BKirodana: 10 Mk 2,5 KpaTHOM cmecu
mng [THP-PB NeM-428 (3AO0 “Cunton”), 3,0 MM
MgClz, o 0,8 MM Kaxmoro npaiimepa. AMIUIM@PUKAILINIO
TIPOBOIWIA B CIICAYIOIIEM TeMIIEpaTypHOM pexXmme: 35
VKJIa, BKTovaomumx neHarypauuio 95° C 30 cek, OTKuUT
npaitMepoB 58° C 30 cex u smonraumio 72° C 30 cek.
Pectpukuuio npoBoauin ¢ 10 emMHULIIAMY aKTUBHOCTHU
pectpukTassl Rsal (“CnodnH3mM”, HoBocubupck). Paz-
Mep Tponykra amrumndpukanny 93 m.H. [Tocie mpoBene-
HUS peCTpUKIUM IIpu TeHoTure TT meTeKTHpoBayics
nponykT 93 m.H., npu CC reHOTUIIC — TIPONYKTH 74 II.H.
u 19 m.H., mpu reteposurorHoM reHoturne TC Bce mepe-
YHCIICHHBIC TIPOAYKTHL: 93 1.H., 74 1.H., 19 T.H.

Jnsa renorunupoBadus 1o rs2136810 ucrions3oBann
npaiimeprel: 5’- CACAAGTTTCCTTAAAATCG-3’(F)
u 5-CTTTCTTCTTCCTTCTCTCT-3’(R). Cmech mis
TP o6bemoM 25 Mk Bkmiovana: 10 Mmxi BuoMactep
HS-Taq ITHP-Color (2%x) (OO0 BHUOJIABMHUKC,
Hosocubupck), 1,0 MM MgCl2, mo 0,6 MM kaxmoro
npaiimMepa. AMIUIM(UKALMIO TIPOBOAWIN B CJIEAYIOIIEM
TeMIIepaTypHOM pexXrMe: 35 IMUKJIa, BKITIOYAIONINX JeHa-
typaunio 95° C 30 cek, orxur mpaiiMepoB 50° C 30 cex
u snoHTanmio 72° C 20 cek. Pectpukumio nmposoauiu ¢ 10
eIMHAIIAMM aKTUBHOCTU pectpukrasbl Taql (“CubdH-
3um”, HoBocmbupck). Pasmep mpomykra amrummdpuka-
uuu 96 1m.H. Ilocie nmpoBeaeHUst peCTPUKILUK IIPU T€HO-
tuie GG OeTeKTUPOBAICS IPOAYKT 96 ILH., mpu AA
TEHOTHUIIC — TIPOOYKTHI 78 M.H. 1 18 I.H., IIpH TeTepO3u-
rotHoM reHotuire AG Bce niepedncieHHbIe IPOAYKTHL: 96
Mn.H., 78 .H., 18 m.H.

Jg reHoTunmmpoBaHus 110 rs17797829 ncnonb3oBaim
npaiimepsl: 5’- CCCGCTTCAGAGGGAGTGTAAACT-
3(F) m 5-TGGGAGGCCCAAGCTCTGAAT-3’(R).
Cwmech mrsg ITHP o6weMom 25 Mk Bkitouana: Tpuc-HCI
(pH 9,0) 75 MM, (NH,),SO, 20 MM, Tween-20 0,01%,
3,5MM MgClz, o 0,8 MM Kaxmoro mpaiimepa, 0,2 MM
cmecu dNTP, 2 mxr JHK, 1 emmHuiy aktuBHOCTH Taq-
OHK-mmommMmepassr  (“CubDuH3uM”, HoBocubupck).
AMIUTNOUKALINIO IIPOBOIWIIN B CIICAYIOIIEM TeMIIEpaTyp-
HOM pexuMme: 33 IMKiIa, BKITIOYAIOMNX IeHATYpPaIrio
95° C 30 cexk, orxur mnpaiimepoB 48° C 30 cek u 3;10HTa-
o 72° C 30 cex. Pectpukiuio nmpoBonunu ¢ 10 equHU-
mamMu akTUBHOCTH pectpukrasbl Hinfl (“CubdH3mM”,
HoBocubupck). Pa3mep mnpoaykra aMIuiupukKauuu
135 m.H. ITocie mpoBeneHNsT PECTPUKIIUYN IPU TEeHOTHUTIE
AA nerexktupoBaiica npoaykT 135 m.H., mpu GG reHo-
THIIe — TPONYKTH 117 m.H. 1 18 I.H., IIpu TeTepOo3UTOT-
HOM TeHOTHUIIe GA BCEe TEpeUYUCICHHBIC ITPOTYKTHI:
135 m.1., 117 .H., 18 m.H.

ITonmyyeHHBIE pe3yabTaThl CTAaTUCTUYECKU 0Opado-
TaHBI ¢ MTOMOIIBIO MMakera mporpamMm SPSS 16.0, onpene-
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OPUTMHAJbHBIE CTATbU

Ta6bnuua 1
YacTotbl reHoTMNOB rs6582147, rs2136810, rs10010305,
rs17797829 B rpynne BCC 1 KOHTpONbHO rpynne

leHoTvn Ipynna BCC KoHTponbHas rpynna
n % n %
rs6582147 T 29 8,2 43 10,7
GT* 106 299 156 38,8
GG* 220 62,0 203 50,5
rs2136810 GG* 255 70,8 239 63,9
GA 90 25,0 118 316
AA 15 42 17 45
rs10010305 T 1 03 6 15
cT* 68 191 56 14,4
cC 287 80,6 326 84,0
rs17797829 AA 12 34 1 2,8
GA 87 249 79 20,2
GG 251 77 302 770

MpumMeyaHue: n — 41CNO MHOMBMOOB, * — yKa3blBAET HA CTATUCTUHECKW 3HAYU-
Mbl€ Pasnnyng.

JICHBI YaCTOTHI TCHOTHUIIOB, M3y4aeMbIX OMHOHYKJICOTH]I-
HbeIX nonmMopdusmMoB B Trpynrnie BCC M KOHTpONILHOM
TpyIIIe, B KOHTPOJIBHOM TPYIIIE C UCTIOIB30BaHUEM KPH-
TepUs XU-KBagpaT OICHEHO COOTBETCTBME YACTOT TeHO-
TUMOB paBHOBecuio Xapau-BaiiHOepra. CpaBHeHue
TPYIII TI0 YaCTOTaM T€HOTUIIOB BBHITIOJTHEHO C TIOMOIIIBIO
TaOIUII CONPSIKEHHOCTU C MCIIOJIb30BAaHUEM KPHUTEPUS
xu-kBagpaT no IlupcoHy. B ciaydae 4eThIpEXITOIBHBIX
TaOAUILl TMPUMEHEH TOYHBIN NBYCTOPOHHMUI KPUTEPUI
dumrepa ¢ nonpaskoii Merca Ha HeIpepBIBHOCT. OTHO-
curenbHbli pricKk BCC 110 KOHKPETHOMY aJUICIIO WA
TCHOTUITY BBIYMCJICH KaK oTHomeHue mmaHcoB (OILI)
C WCITOJIb30BAaHNEM TOYHOTO IBYXCTOPOHHETO KPHUTEPHUS
®umepa u KpuTepus Xxu-KBaapar 1o IIupcony. B xade-
CTBE YPOBHSI 3HAYMMOCTH MCITOIb30BaIn p<0,05.

C menpo OIEHKH BKJIAAa OMHOHYKJICOTUIHBIX ITOJIH-
Mopdu3MoB B paszpute BCC B KOHTpPOJBHOM TpyIIIe
M3ydeHa acCOIMAIINSI C BRIOpaHHBIMH TTOJIMMOpP (hU3MaMU
psima aHTPOITOMETPUUYECKUX (CUCTOIMICCKOE, TUACTONM -
YecKoe, ITyJIbCOBOE apTeprajbHOE HaBJICHHE, J9acTOTa
CepIeYHBIX COKpAaIlleHN, MHICKC MAacCHl Tejla, OKPYX-
HOCTb TaJINM) ¥ OMOXMMHUIECCKUX ITapaMeTpoB (KOHIIEH-
Tpanus JmronporenHoB Hu3koi (JIITHIT) m BeICOKOI
wrotHoctr (JITIBII), TpurmiiepruaoB, o0IIero xonecTe-
puHa, TmoKko36). B rpyme BCC mpoBepeHa accommanms
MoJIUMOP(HU3IMOB C TaHHBIMU MOP(OJIOTUUECKOTO UCCIIe-
moBaHMS (Macca ceprma, TOJIIMHA MEXIKEIYTOIKOBOM
MEePEropoaKu, JIEBOro 1 MpaBoro xeayaouka). Hopmaib-
HOCTb pachpeAeseHMsI MapaMeTpoB IpoBepeHa C I0-
Mompio Tecta Konmvoroposa-CmupHoBa. [1py HopMmatb-
HOM pacnpeneieHUM NajbHENIne pacyeTbl MPOBEICHbI
¢ ucrmonb3oBaHueM Tecta ANOVA, Npu OTKIIOHEHUU
OT HOPMAJIBHOTO pacIIpenejieHUus] WCIIOJb30BaH TECT
Kpyckamnna-Yonnuca. B kauecTBe ypoBHSI 3HAYMMOCTH
TakKe ucroiib3oBanu p<0,05.

Tabnuua 2
TonwmHa MeXXxenyao4ykoBoi neperopogku B rpynne BCC
B 3aBUCUMOCTM OT reHoTUNna rs6582147

leHoTMN
GT
TT+GG

TonwwHa Mexokenyno4koBoi neperopoaku Me (Q25-Q75), cm
1,5 (1,2-1,875)
1,25 (1,1-1,475)

Mpumeyanue: Me — meamana, Q25 — 25-i1 npoueHTUnb, Q75 — 75-11 NpoueH-
TANb.

Ta6bnuua 3
UHpekc maccol Tena B KOHTPOJIbHOW rpynmne
B 3aBUCUMOCTHM OT reHoTuna rs2136810

MHpeke maccel Tena, Me (Q25-Q75), Kr/M2
30,02 (28,26-32,40)
26,42 (23,74-29,91)

leHoTMN
AA
GG+GA

Mpumeyanue: Me — meamana, Q25 — 25-i1 npoueHTUnb, Q75 — 75-11 NpoueH-
TANb.

Jlo Hayaja MCCIENOBAHUI YYACTHUKAMM IIPOEKTOB
(MONICA, HAPIEE) 6pum mommmicaHbsl WH(POPMUPO-
BaHHBIE COIVIACKS, B TOM YMCJIE, Ha MOJICKYJSIPHO-TEHe-
THYECKOEe ucciaenoBaHue. McciaemoBaHue BBIIOJHEHO
¢ paspeteHus JlokaabHoro Dtuueckoro Komurera.

PesynbtaTthl

B KOHTPOJILHOI TPYIIIIEe SMIIMPUUYECKOE pacipenesie-
HHE YAaCTOT I€HOTUIIOB OJHOHYKJIEOTUIHBIX ITOJIMMOP-
¢u3MoB 156582147 u rs2136810 cooTBETCTBYIOT OXUAAE-
MOMY COTTIACHO paBHOBeCcHIO Xapau-Baitnoepra (x2=2,43;
0,25, cootBeTcTBeHHO, pP>0,05). Kputepuii xu-KBampar
IUIST OMHOHYKJICOTUIHEBIX MojauMopdu3moB rs10010305,
rs17797829 BBIXOIWT 3a TPaHUIIBI YPOBHSI CTAaTHCTUYC-
CKOM 3HAYMMOCTH (x2=3,68; 4,09, COOTBETCTBCHHO,
p<0,05).

ITo yacToTaM reHOTUIIOB OMHOHYKJICOTHIHOIO ITOJIM-
Mopdusma rs6582147 oGHapyKeHBI CTATUCTUYECKU 3Ha-
ypMble pasnnuus Mexay rpymnmnoii BCC u KOHTpoIbHO
rpymroit (taoi. 1). donst Hocuteneit reHotun GT omHO-
HYKJIEOTUIHOTO MmosuMopdusma rs6582147 3Haummo
Menblie B rpymnie BCC mo cpaBHEHUIO ¢ KOHTPOJIbHOM
rpymmoit (O =0,671, 95% AW 0,496-0,909, p=0,011),
a pons Hocuteneit reHoruna GG nmonumopdusMa 3Ha-
ypMo Gostblie B rpyiie BCC mo cpaBHEHUIO ¢ KOHTPOJIb-
Ho#l rpymmoit (O =1,598, 95% M 1,195-2,135,
p=0,002). Cratuctmyeckass 3HAYMMOCTH TOJIYICHHBIX
PE3YJIETATOB COXpaHsIETCs B CTapliieil BO3PaCTHOM IpyIIIe
(crapure 50 ner) (GT vs GG+TT: OIII =0,598, 95% AU
0,405-0,883, p=0,011; GG vs GT+TT: Ol =1,732, 95%
AN 1,193-2,513, p=0,005), rpynme myxumH (GT vs
GG+TT: Ol =0,632, 95% AW 0,439-0,909, p=0,013;
GG vs GT+TT: Ol =1,918, 95% N 1,289-2,565,
p=0,001), rpynme MmyxuwmH crtapme 50 jetr (GT vs
GG+TT: Ol =0,550, 95% AW 0,344-0,880, p=0,014;
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GG vs GT+TT: Ol =1,925, 95% AW 1,231-3,008,
p=0,005).

Kpome toro, B rpynne BCC HaiimeHa accouuarust
noanMopdusma rs6582147 ¢ TOMIMHON MEXKETYI0UYKO-
Boit meperoponku (p=0,013) (tabm. 2). ¥ HocuTeei
reHoruna GT TolIMHA MEXKETYIOUYKOBOI1 ITEPEropoaKu
6oupire, yeM y Hocuteneii reHotnna TT u GG (p=0,004).

Yacrora renoruna GG OTHOHYKIIEOTUIHOIO IOJIM-
Mopdusma rs2136810 Beimre B rpymnre BCC 1o cpaBHe-
HUIO ¢ KOHTpoJibHO# rpymmon (OI =1,372, 95% AU
1,005-1,871, p=0,049) (tabxn. 1), y aum crapme 50 et
yactota TeHotTMna GA B rpyrme BCC 3HaumMo HUXKe,
yeM B KOHTposbHoi rpymnme (OLI =0,642, 95% AU
0,422-0,976, p=0,045).

Y Hocutenei reHoTuma AA rmoauMmopdusma rs2136810
B IpyIIle KOHTPOJIS MHIAEKC MAcChl Tejla OOJIbLIE, YeM
y Hocuteneit reHoTnIIa GG 1 GA (p=0,011) (Tabm. 3).

Hocurenu reHoruna CT OIHOHYKJIEOTUIHOTO TIOJU-
mopdmama rs10010305 cratmcTUUecKW dYalle BCTpeda-
forcst B rpynne BCC mo cpaBHEHHIO ¢ KOHTPOJIBHOM
rpynmoit (OLL =1,773, 95% AW 1,085-2,897, p=0,027)
(tabn. 1). JJaHHasS 3aKOHOMEPHOCTh TaKXKe 3HAYMMa
B IpyIIIe Jull ctapiiero Bo3pacta (OI =1,719, 95% AU
1,038-2,847, p=0,041) u B rpy1mme Myxx4uuH ctapiie 50 et
(O =2,169, 95% AU 1,114-4,224, p=0,023).

B rpyrre XeHIIMH BEPOSITHOCTh BCTPETUTh HOCH-
tenbHUL reHotuna GG OTHOHYKIIEOTUIHOIO IOJIMMOP-
dusma rs17797829 menswine B rpymmne BCC mo cpaBHe-
HUIO C KOHTpoJbHOM rpymmnoii (O =0,392, 95% AU
0,203-0,760, p=0,007). B rpymire xeH1umH crapiie 50 et
KPOME CTAaTUCTUYECKON 3HAYMMOCTHU 110 YaCTOTaM I'€HO-
na GG 3aUKCUPOBAHO CTATHCTUYCCKHM 3HAUYMMOE
paznuuue no yactoraM renoruna AA (OLL =2,739, 95%
AU 2,176-3,448, p=0,020).

B rpynne BCC oTMe4eHO CTaTUCTUYECKM 3HAYKMMOE
pas3inyre MexXay HOCUTEISIMU Pa3HbIX TeHOTUIIOB I10JIM-
Mopdmsma 1s17797829 mo BenmmuMHE 3HAYCHMSI MACCHI
cepmma (p=0,042). Y Hocuteneit reHotnma AA Macca
cepaiia 3HauuMo MeHblne (299,2131,79 r) o cpaBHEHUIO
¢ Hocurenssmu reHorumnos GA u GG (420,25£105,95 ).

OGcyxpeHne

OIHOHYKJIEOTUIHBIE IMOJIUMOPOU3MBEL 156582147,
rs10010305, rs2136810, rs17797829 sBAAIOTCS HOBBIMU
MOJIEKY/ISIpHO-TeHeTnYecKuMu Mapkepamu BCC, koTo-
pble ObUIM BBISIBIECHBI IPU IPOBEACHUM COOCTBEHHOIO
IMOJTHOT€HOMHOTO aCCOLIMATUBHOIO UCCIEI0BAHMS.

CornacHo pesyjbTaTaM IIPOBEIEHHOrO ITOATBEpPXIa-
JOIIETO MCCIeMOBaHU “ciydaii-KoHTpob”, reHotun GT
OIHOHYKJIEOTUIHOIo moauMopdusma rs6582147 ces3an
C IpOTEeKTUBHBIM 3 dekToM B otHoeHn BCC, a reHo-
™mn GG momuMopdu3Ma acCOMUPOBAH C ITOBBIIIEH-
HbiM prickoM BCC. IIpu 3ToM mojydeHHast acCOLMALsI
IIpHY paseeHUK TPYIIII 10 MOJIY U BO3PACTY COXPaHSIETCS
B rpyre crapiue 50 JetT, rpyIe MyXXYrUH 1 IPYIIIe MyX-
ynH ctapire 50 net. Kpome toro, B rpynmnie BCC naiinena

accoumaunst reHorumna GT monumopdusma rs6582147
¢ OOJbIICH TOJIIMHON MEXIKETyIOYKOBOM MEeperopoaKu
1o cpaBHeHMIO ¢ HocuTensaMmu reHoTunoB TT u GG. Toi-
IMMHA MEXOKETYOOUYKOBOIT IIEpEeTOPONKHN HE SBISCTCS
eIMHCTBEHHBIM M CTPOTO CHECHUGUIHBIM KPUTECpHUEM
KaKoTO-JIN0O ITaTOJIOTOAaHATOMMYECKOTO THarHo3a, Mo3-
TOMY IelaTh BBIBOI 00 accolMamuy IToJuMopdu3Ma
16582147 ¢ rurneprpodruyecKoil KapauoOMUOIaTUENR N
runeprpodueil Muokapaa Ipyroro reHesa Ioka Ipe-
XKIEBpEMEHHO, TeM OoJiee, YUMUTHIBasI (PakT, YTO JIMIIA
C TIATOJIOTOAHATOMHMYECKMM ITHATHO30M “TUTNEePTPOGU-
YecKasi KapIMOMMONATHSI” OBUTH MCKITIOYEHEI U3 TPYITIIBI
BCC.

T'enotunmt CT OFHOHYKJIEOTUIHOTO TOAMMOpP(dU3Ma
rs10010305 BeIIBIAEH KakK reHoTtun pricka BCC B rpyrme
MYKUJHH, TPYIIIe JINII CTapIIIeTo BO3pacTa 1 IPYIIe MyXK-
yuH cTtapiie 50 J1eT.

Ienotunt GG OMHOHYKJICOTHUIHOTO ITOIMMOpPGHU3Ma
1s2136810 accommpoBaH ¢ MOBHIIIEHHBIM pruckoM BCC,
reHotunn GA ToauMopdu3Ma acCOIMMPOBAH C TIPOTEK-
TUBHBIM 3 dekToM B oTHomeHun BCC B rpymme imip
crapuie 50 net. I'eHorunm AA mosmmopdusma rs2136810
B TPYIIIIe KOHTPOJISI acCOIMUPOBAH C 0ojiee BBHICOKNM
WHICKCOM MAacCHI Tella, yeM y HocuTelnei reHotuma GG
u GA.

B rpymme xenmuH reHotin GG OTHOHYKIIEOTUIHOTO
nonumopdusma 1517797829 sBusiercs TMPOTEKTUBHBIM
B otHomienuu BCC. B rpymme skeHmumH crapiie 50 et
kpome reHotuna GG ¢ BCC accoumnpoBaH reHOTUIT AA
nosuMopdu3Ma, KOTOPHIN SBJISeTCI TEHOTUIIOM PHCKa
BCC. VY Hocuteneit reHornria AA moauMopdusMa
rs17797829 macca cepaiia 3HAYMMO MEHBIIIE IO CpaBHE-
HU10 ¢ Hocutenamu reHotniioB GA 1 GG. I'pynia xxeH-
IIMH, BKIIOUCHHAS B NCCIIEHOBAHNUE, SIBJIICTCS MaJIOUNC-
JIEHHOM, TO3TOMY accolualus BapuaHTa rsl17797829
¢ BCC, monyueHHas UCKITIOYUTEIHLHO B KEHCKOI TPYIITIE,
TpeOyeT MOIOTHUTEIBHBIX MCCIICIOBAaHUII Ha BBIOOPKAX
OOJIBIIICH YNCIICHHOCTH.

M3ydyeHHBIE ONHOHYKICOTHIHBIC ITOJIHMMOP(MU3MEI
186582147 (g.73760514T>G), rs10010305 (g.12047294C>T),
rs17797829 (g.6896606G>A) noKanu3oBaHbl B MEXICH-
HbIx mpoctpaHcTtBax 4 (rs10010305, rs17797829) u 12
(rs6582147) xpomocoM. MHOro4YMcClI€HHBIE MUPOBbIE
WCCIIEIOBAaHMS TOKA3ajIid, YTO TeHETUYECKNE BapHaHTHI
B PHK-Hexomupyommux permoHax accCOIMUPOBaHBI
¢ 3ab0IeBaHNAMU YeoBeKa. OMHAKO 0 CHX ITOP OIIpee-
JINTh TOYHBIIT MEXaHM3M BKJIala MHTPOHHBIX W MEXTCH-
HBIX OTHOHYKJICOTHIHBIX IOJIMMOP(PU3MOB B Pa3BUTHE
3a00JIeBaHNI He MPEICTABIISICTCS BOSMOXHBIM. YPOBEHB
skcrpeccun Hekomupywomux PHK Tpanckpunrtos
BO MHOTHX HMCCJICOHOBAHUSIX IOKa3aJl TKAHEBYIO M BpE-
MEHHYIO CITIeIIN(UIHOCTD, YTO ITOATBEPKIACT CYIIECTBO-
BaHME CTPOTOM PETYIISIIINM SKCIPECCUM TAaHHBIX yIacT-
KOB. JlokazaHo, 4TO aHOMaJIbHasI SKCIIPECCUsI HEKOTOPBIX
PHK-Hekonupyommux peruoHOB TECHO KOppeIupyeT
¢ (GopMHpOBaHMEM 3JIOKAYEeCTBEHHBIX HOBOOOpa3oBa-
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HUIi, METaCTaTUYECKOI aKTUBHOCTRIO. KpoMe Toro, MHO-
rMe MEXTeHHBIE M WHTPOHHBIC OTHOHYKICOTHIHBIC
MMOMMOP(GU3MBI JIOKAJTM30BAaHEI PSIOM WM HEIIOCPEI-
CTBEHHO B PETrYISTOPHBIX PEerMoHax. 1o ecTh, TaKue
MTOJTMMOP(GU3MBI MOTYT OBITh CBSI3aHEI C PETYISITOPHBIMU
9JIEMEHTaMU U BIIMSTh Ha MaToreHe3 3adojieBaHuil [7].

OIHOHYKJIEOTUAHBIA moauMopdusm 152136810
(2.36007345A>G) nokanmuzoBaH B reHe ARAP2 (4pl4).
I'en ARAP2 (ArfGAP with RhoGAP domain, ankyrin
repeat and PH domain 2, 4pl4) XomupyeT IpoTeHH
centaurin-delta-1, KOTOpBIii UTpaeT pojib B JIOKAILHON
anre3ny M PeTYISIUA TMHAMUKW MECTHOM anre3uu [8].

C TOYKM 3peHUS ITOJTYICHHOM acCOUAIINM ITapaMeT-
pOB CymeOHO-MeOUIIMHCKOTO WCCIeqoBaHMUS (Macca
cepilla, TOJNIIMHA MEXKETyTIOIKOBOM IIEPETOPOIKH),
AHTPOIIOMETPUICCKUX ITapaMeTpoB (MHIOEKC MAaCCHI
Teja) ¢ M3ydaeMBbIMU OMHOHYKJICOTUIHBIMU ITOJIMMOP-
du3zMamMu HEOOXOTMMO IIPOMOJIKUTH MCCICIOBAHUE
B OTHOIIICHWM CBSI3U MOJIUMOPGHU3MOB C HO30JIOTUSIMH,
AMEIOMMMHU OTHOIICHWE K ITaHHBIM IapaMeTpaM.
ITockombKy Ha MaHHBIIT MOMEHT ITOJTydeHHBIC aCcCOIMA-
INH, BEpOSITHEE BCEro, He MMeIoT oTHoIeHus K BCC,
a ABIISIIOTCS ciy4yaliHoit Haxonkoit. Hampumep, runep-
Tpodus Muokapnaa aBiasgetcd pakropom pucka BCC [9],
HO COTJIACHO TTOJTyYeHHBIM TaHHBIM, TeHoTHIT GT omHO-
HYKJIEOTUIHOrO Iojumopdusma r1s6582147 spnsiercs
OIHOBPEMEHHO U MPOTSKTUBHBIM B oTHomeHnu BCC,
W acCCOLMUPOBAH ¢ OOJBIIEil TOMIIMHON MEXKETyI0q-
KOBO ITIepeTOPOIKHA.

Tak kKak n3ydyaeMble HAMU OMTHOHYKJICOTHIHBIC TIOJIH-
MopGU3MBI paHee He 0BT BKITIOYCHEI 10 JaHHBIM Hayd-
HOM JTUTepaTyphl B KaKNe-TM00 HAayIHO-MCCICI0BATEIb-
CKME TIPOEKTHI, MOXHO CHEJIaTh BBEIBOI, UTO BIICPBBIC
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Mpoeepka accouunauum HOBbIX NOAUMOPPUIMOB C BHE3AMHOI CEpAEYHOI CMePTbIO Y MYX4UH

Makcumos B. H.1’2, MBaHoBa A.A.1, Opnos I'I.C.1, MBaHoLwyk . E.1, MantotuHa C. K.1’2, HoBocénos B. I'I.2’3, Boesopa M. n»

Llens. MpoBepuTb accoumaumio HOBbIX NOAMMOPGU3MOB C BHE3AMNHOW CEPOEHHOM
cmepTbio (BCC) y MyxunH.

Martepuan u metoabl. pynna BCC (278 o6pasuos) Gbina chopmrpoBaHa
C WMCNONb30BaHNEM KPWUTEPMEB BHE3AMHON CepAeyHOn cMepTu BcemumpHoi
opraHusauuu 3npaBooxpaHeHus 1 EBponeiickoro obuiectsa KapAWOsIOroB.
AyTONCUiHbIA MaTepnan Gbin HabpaH y BHE3anHO yMepLuux BHe nevyebHo-npo-
GUNaKTUYECKNX YYPEXAEHNIA MYXHMH, NOABEPTLUMXCS CYAeOHO-MEeANLMHCKOMY
ncecnefoBaHuio No cTaHgapTHOMY npoTokony. CpegHuii Bo3pacT B rpynne BCC
53,2+8,7 ropa. I'pynna koHTpons (n=274) 6eina nofobpaHa no nosy 1 Bo3pacty
n3 6anka AHK, cdopmmpoBaHHOro BO BpeMSI MPOBEAEHUSI MEXAYHAPOLHbIX
nccneposanuii MONICA n HAPIEE. CpeaHuit BO3pacT MYX4UH B rpynne KOHT-
pons 53,1+8,3 roga. leHomHyto JHK Bbiaensinu U3 TkaHu mMuokapaa v BeHO3HO
KpOBM MeToAoM deHoN-xnopodOopMHOM  akcTpakuumn. MNoanmopoduamel
rs10503929, rs7121, rs6730157, rs11720524, rs7737692, rs7521023 Tectupo-
Bann ¢ nomowpto MNUP B peanbHOM BpemeHu. VHCEPLUMOHHO-AENELUOHHbIE
nonumopduamel rs10692285 n rs3917 reHotunuposanu ¢ nomolybio MLUP
¢ GnaHKMpylWUMK NpaMepamMmn ¢ NocneayowymM anekTpopopesom B noava-
kpunammpoHom rene. CTaTMCTUYECKMIA aHann3 NpPoBOAUACS C UCMOMIb30BAHNEM
naketa nporpamm SPSS 13.0.

Pesynbrtartbl. [py cpaBHEHUM HaCTOT reHOTUMOB rs7121 B uccnemyembix rpynnax
r. HoBocubupcka o6HapyxeHo yBennyeHve ponu Hocuteneit reHotuna CC B rpynne
¢ BCC, O =16 (95% AW 11-2,2; p=0,025). Hocutenscteo reHotvna ID rs10692285
CHWXaeT BepoaTHoCTb passutns BCC, OW =0,6 (95% AW 0,4-0,9; p=0,014).
A HocuTenbCcTBO reHoTuna ID rs3917 noBbillaeT BEPOSTHOCTL pa3suTus BCC, OLL
=1,5 (95% AN 11-2,2; p=0,020).

3akniouenune. C BCC accoummpoBanbl rs7121 rena GNAS, rs10692285 reqa RYR2
1 rs3917 reHa COL1A2. Nonumopduamsl: rs10503929, rs6730157, rs11720524,
rs7737692, rs7521023 He BHOCAT CyLLECTBEHHOr0 BKaaa B pa3sutue BCC y Myx-
unH . HoBocmbupcka.
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KntoueBble cnosa: BHe3anHas cepaeyHas CMepTb, OLHOHYKNEOTUAHbIN NONUMOp-
dunam, rs10503929, rs7121, rs6730157, rs11720524, rs7737692, rs7521023,
rs10692285 n rs3917.
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Association study of new polymorphisms with sudden cardiac death in men

Maksimov V.N.”, lvanova A.A!, Orlov P.S., Ivanoshhuk D.E., Malyutina S.K.”?, Novosyolov V.P.**, Voevoda M. 1

Aim. To study the association of new polymorphisms with sudden cardiac death
(SCD) in men.

Material and methods. The SCD group (n=278) was formed using guidelines of the
World Health Organization and the European Society of Cardiology. The autopsy
material was taken from the men who died suddenly outside the prevention and
treatment facilities who underwent medicolegal examination according to a standard
protocol. The average age in the SCD group was 53,2+8,7 years. The control group
(n=274) was selected by sex and age from the DNA bank formed during the international
studies of MONICA and HAPIEE. The mean age of men in the control group was 53,1+8,3
years. Genomic DNA was separated from myocardial tissue and venous blood by the
method of phenol-chloroform extraction. Rs10503929, rs7121, rs6730157, rs 11720524,
rs7737692, rs7521023 polymorphisms were tested using real-time PCR. The insertion-
deletion polymorphisms rs10692285 and rs3917 were genotyped by PCR with flanking
primers followed by polyacrylamide gel electrophoresis. Statistical analysis was
performed using the SPSS 13.0 software package.

Results. By comparison the frequencies of rs7121 genotypes in the studied groups
of Novosibirsk, an increase in the proportion of CC genotype carriers in the group

with SCD (OR=1,6, 95% CI 11-2,2; p=0,025) was found. The carriage of the
rs10692285 ID genotype reduces the risk of SCD (OR=0,6, 95% CI 0,4-0,9;
p=0,014). A carriage of the rs3917 ID genotype increases the risk of SCD (OR=1,5,
95% ClI 1,1-2,2; p=0,020).

Conclusion. The rs7121 of the GNAS gene, the rs10692285 of the RYR2 gene, and
the rs3917 of the COL1A2 gene are associated with SCD. Rs10503929, rs6730157,
rs11720524, rs7737692, rs7521023 polymorphisms do not associate with SCD in
the men of Novosibirsk.

Russian Journal of Cardiology. 2018;23(10):70-75
http://dx.doi.org/10.15829/1560-4071-2018-10-70-75

Key words: sudden cardiac death, single nucleotide polymorphism, rs10503929,
rs7121, rs6730157, rs11720524, rs7737692, rs7521023, rs10692285 and rs3917.
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Bresamnast cepaeunas cMeptsb (BCC) sBisieTcst 04eHb
aKTyaJbHOI M 3HAYMMOM IIpOOJIEMOIl COBpPEMEHHON
MenuInHBI [ 1-6]. B HacTosIIee BpeMst BeIeTcsl OrpOMHOE
KOJIMYECTBO MCCIICAOBAHNI MOJICKYJISIPHO-TCHETHIECKOM
OCHOBHI TaHHOM Ho3oyioruu [7-9]. OcrafTcs MOMyIIsip-
HBIMH HWCCJICOIOBAaHUS OHW3aiiHA “CIIy9aif-KOHTPOJb” .
Crcok moauMopGU3MOB, KOTOPBIe MMEIOT OTHOIIIECHIE
K passutnio BCC, mocTaTo4YHO BEIMK W ITOCTOSTHHO
TIOTIOJTHSIETCS 3a CUET BHOBD BHISIBIICHHBIX IOJIMMOP(DM3-
MOB B XOJI¢ KPYITHBIX 3apYOCKHBIX M POCCHIICKIX UCCIIE-
nmoBaHuii. Kak u mig mo060ro Apyroro MyasTudaKkToOpy-
aJIbHOTO 3a00JIeBaHMS, CYIIECTBYeT pa3HWIIA BO BKIIAIe
HCCIIEAYEMBbIX TTOTUMOPGHU3MOB 1 MyTallii TEHOB B pa3-
putue BCC mj1s1 pa3HBIX BO3PACTHBIX, ITOJIOBBIX, 3THIYC-
CKHUX TPYIII, YTO TPeOyeT yIIyOJIeHHOI M pa3HOCTOPOH-
Hell TPOBEPKU HCCIEOYEeMBIX T€HETHYCCKUX MapKepOoB
Ha pa3HBIX BRIOOpKax jull. HaiinmeHHBIe B X0me nccieno-
Bauwmit Mapkepsl BCC MoryT momModb B pa3pabOTKe ajro-
PUTMOB OILICHKHM IIpeapacriojoxeHHocTn K BCC, uto
MOXET OBITh MCIOJIB30BAHO TIPU MEIUKO-TeHETHIECKOM
KoHcynsTupoBanuu [10-12].

C wucnonp3oBaHreM BBIOOPKU (340 4YeroBeK) JIMII,
YMEpPIIMX BHE3aITHOM CMEPTBIO, M3 KPYITHOTO IIPOEKTa
Oregon Sudden Unexpected Death Study (Oregon-
SUDS) 1 KoHTpOJIBHO# TpyIisl (342 deroBeKa) IMpoBe-
IIEHO MOJIEKY/IIPHO-TEHETUUECKOE NCCIICIOBAaHNE, IICJTBIO
KOTOPOTO OBLIO M3YIUTh acCOIVAINN OTHOHYKIICOTHUI-
HBIX oimMopdu3mMoB (OHII) cBSI3aHHBIX ¢ STUJIETICUCHA
n mm3odpenueit ¢ BCC. B uccienoBanme Bximouunu 17
MOJICKYJISIPHO-TEHETHICCKNX MapKepoOB IMU30(pEeHUN
U snuiericuu. BrisBieHo, 4ro MUHOpPHEIN amrens C
rs10503929 (c.866T>C, p.Met289Th, yactora amiens C
B nonyssiiiuu okojio 0,13 (ExAC)) rena NRGI accomu-
npoBaH ¢ BCC. I'er NRG1 (neuregulin 1, 8p12) komupyer
MeMOpaHHBII TIIMKOIPOTEHUH, KOTOPBIII OTBETCTBEHECH
3a MEXKJICTOUHBIC CUTHAJIBHBIC ITYTH W UTPAcT KPUTHUIC-
CKYIO pOJIb B pOCTE U Pa3BUTHU MHOTHX CHCTEM OpPIaHOB.
J7s moaTBepXKIeHMST TTOTYIeHHON acCOMALNU TOTION-
HUTEIIBHO TIpoBencHo reHotunmpoBanue OHII B rpymire
1853 yenosek m3 ucciaenoBanusa Harvard Cohort SCD
Study. IlomydeHHBIC pPE3YJIBTATHl TAKKE MOOTBEPIUIN
BeIsIBIIEHHYIO acconuauuio 1s10503929 renma NRGI
¢ BCC. Ognako cBg3b ObLIa BBISIBIEHA TOJBKO B JIBYX
moarpyrmax (Physician’s Health Study I u 1), koTopsie
COCTOSUTA UCKITFOUNTEILHO U3 MYKJIUH [8].

Ha 6a3e Toro ke mpoekta Oregon-SUDS BBIgBIIEH
eme oquH OHII, accoumuposannsiii ¢ BCC. B nepBoit
YaCcTH MCCICOOBAHUS OBUIM M3YYCHBI ITOJIUMOP(GHU3MBI
Tpex reHoB GNB3, GNAQ, GNAS B OTHOIIEHUHU accola-
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UM C XKeIyI0YKOBOI TaxuaputMmueii. Bo Bropoit yactu
OHII, nmoka3aBuine cBSI3b C apUTMHEI, OBUTH ITPOBEPEHBI
B oTHomIeHNH accomnanmu ¢ BCC B rpymme 1335 ygact-
HUKOB 1poekTa Oregon-SUDS. Tlomumopdmsm rs7121
(c.393C>T, p.Ile131=) rena GNAS (GNAS complex locus,
20q13.32) moka3an cBoro accomuanmio ¢ BCC [7].

B wuccnenoBannu GWAS (genome-wide association
study) ¢ MCIIOJIb30BaHUEM TPYIIIIbLI M3 948 Jull ¢ uleMu-
yeckoit 06one3npio cepamma (MBC) ymepmmx BCC
(Oregon-SUDS) u rpymiet kouTpostst 3 3050 g ¢ UBC
(Wellcome Trust Case-Control Consortium (WTCCC))
mokasaHa accoumaumsi G amiens rs6730157 (c.1924-
851A>G, gacrora amwienss A B momnyasauuu okoio 0,16
(1000 Genomes)) rena RAB3GAPI u C annens rs2077316
(c.981+5892A>C, gactora penkoro auienas C B mOmyis-
muu okoino 0,02 (1000 Genomes)) rena ZNF365 ¢ BCC
[8]. Tem RAB3GAPI (RAB3 GTPase activating protein
catalytic subunit 1, 2q21.3) KomupyeT KaTaJIUTUICCKYIO
CyOBEIUHNILY aKTUBUpYIoNIero npoTernHa Rab GTP-a3ml.
Komupyemsrit IpoTenH perymmpyeT aKTUBHOCTb WICHOB
cemeiictBa Rab3 m maneix G nportennoB. I'en ZNF365
(zinc finger protein 365, 10g21.2) KogupyeT HECKOJIbKO
n30(popM ¢ pa3HBIMU (PYHKLIMSIMHU U dKcpeccueii [9].

B Kurae Haiimena accoumanus moauMopdusmMa
rs10692285 (c.*893_*894insACAA) reHa RYR2 ¢ prckoM
BHE3aITHOI cMepTH. B mccienoBaHme BKIIIOUCHBI JIMIIA
0e3 daranbHBIX 3a00JeBaHUIi, yMepllIne HEHACUJIb-
CTBEHHOIT CMEPTBIO, COCTOSTHHAE 300POBBSI KOTOPBIX OIIC-
HUBAJIOCh OKPYXKAIOMMMK 3a 24 yaca JO CMEpPTH KakK
CTabMIIbHOE M He BBI3BIBaOIee oraceHuit. [lommmop-
(usm mpencrapisier coboil AeIeLI0/MHCEPLUIO YEThI-
pex map HykiieotnnoB B 3’UTR-pernone rena RYR2. I'en
RYR?2 (ryanodine receptor 2 (cardiac), 1q43) komupyet
PUAHOOWHOBKIN pEIeNTOp, HAMIEHHBIM B cCapKOoILIa3Ma-
THYECKOM PETUKYIyMe cepmeyHoil MbImibel. Komupye-
MBI TIPOTEMH — ONWH M3 KOMIIOHCHTOB KaJIbLIMEBOTO
KaHaya. MyTamuu B TeHe TIPUBOIST K PA3BUTHIO MHIYIIM -
POBAHHOI CcTpeccoM IIOIUMOP(MHON XKeTyI0YKOBOI
TaXUKapOud W apUTMOTEHHOM IIpaBOXEIYIOIKOBOM
mucrotasum [13]. B gpyroM KmTaiickoM McCClIenOBaHUU
obHapyxwm accounanmio 1s3917 (I/D moaumopdusm 7
1.H. okoisio 3’UTR rena COL1A2) ¢ BCC [14].

IMonumopdusm rs11720524 (c.-52-562 C>G, yacrora
peakoro amiens G B momyiasiuuu okojio 0,26 (1000
Genomes)) reHa SCNS5A moxkaszan accoumanmio ¢ BCC
B HCClIeqoBaHue “ciydait-KoHTpoas” B Benrpum. Hocu-
tem CC TeHOTHIIA 3TOTO IOJUMOpGHU3Ma TOCTOBEPHO
yame BcTpedaiorcss B rpymme BCC, 1mo cpaBHEHUIO
C KOHTPOJIBHOI Tpynmoii. [1pu aHamm3e MoATrpyII BEISIB-
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JIeHo, 4To accoumanus monumopdusma ¢ BCC 6Goee
BeIpaxkeHa B rpymiie 6ombHBIX ¢ UBC [15]. I3BecTHO, UyTO
nmonumopdusMm  rsl1720524 rena accoumupoBaH
¢ pubpwisumein xemxynoukos [16]. I'en SCN5A (sodium
voltage-gated channel alpha subunit 5, 3p22.2) KogupyeT
Q-CyOBbeIMHUILY HaTpHeBOTro KaHaia. /e eKThl reHa CBsI-
3aHBI C Pa3BUTHUEM CUHAPOMA YUIMHEHHOTO WHTEpBaia
QT (LQT3) [17].

I'ern LPCATI (lysophosphatidylcholine acyltransferase
1, 5p15.33) komupyet pepMeHT, UTPAIOIIMIT POJIb B METa-
6onmusMe docdonunuaoB. B KpynmHOM HcciaemoBaHUM,
mpoBeneHHOM B CHU3T/Ie ¢ MCITOIb30BAaHNEM TEXHOJIOTUHU
BeadArray (Illumina, San Diego, CA) Ha rpymme 2160
YeJIOBEK C BHE3aITHOW OCTAHOBKOIT cepdlla W TPYIIIIE
KOHTpOJIE M3 2615 4yeloBeK ITOKa3aHa accolualus
rs7737692 (c.*2228+371C>T, vacrora amnens C B mormy-
ssiimu okosto 0,37 (1000 Genomes)) rena LPCATI c BHe-
3aITHOIT OCTAaHOBKOM cepaiia. OOHAPYXKEHO, YTO PEOKUA
aJuIeTb TTOIMMOp(U3Ma CBSA3aH CO CHIDKCHHBIM PHCKOM
BHe3aITHOIT ocTaHOBKM cepaua [18].

I'ern CASQ2 (calsequestrin 2, 1p13.1) KommpyeT Ipo-
TEWH, KOTOPBIN SBJISICTCS TIIAaBHBIM KaJIbIIAI-CBSI3bIBAIO-
IIIM OETKOM TepMUHAIBHOM IIUCTEPHBI CAPKOILIA3MAaTH -
YEeCKOTO PEeTHKYJIyMa cepaedHoil Mmyckyiaatypbl. OHII
rs7521023 (c.*482C>T, wactota amienss C B HOMYJISAIINN
okoJio 0,30 (1000 Genomes)) reHa CASQZ2 acconmrpoBaH
C BHE3aImHO#l OCTaHOBKOU cepaiia Ha ¢oHe WIleMuye-
CKOIf 00JIC3HU cepama BCICACTBHUE KEIIyIOUKOBEIX apyT-
MM B KCCIIENOBAaHUM “citydaii-KoHTpons” [19].

Cnenyet otMeTuTh, 4T0 BCC OTBEeTCTBEHHA 3a 3HAYU-
TEBHYIO ITOJII0 BHE3AITHOM CMEPTH Y MOJIOOBIX JIIONEH.
B cyne6HoIT MequIIMHE MHOTHE CITyJal BHE3aITHOM CMepTH
OCTaIOTCSI HEOOBSICHEHHBIMU TIOCTIC TIPOBEICHUS KadecT-
BEHHOTO CYyIcOHO-MEINITMHCKOTO NCClienoBaHus. B 0071b-
IIAHCTBE CIyJaeB 3TH CMEPTHU CBSI3aHBI C HACIICICTBEH-
HBIMM KaHAJIOTIATUSIMK, TAKUMH KaK CUHIPOMBI YIJTMHECH-
Horo, ykopodeHHoro mHTepBasia QT, cuHmpom bBpyrama
n gpyrue. C coBpemeHHbIMH JIHK-texromorusMm,
TaKMM KaK CCKBCHHMPOBAHWEC CIICAYIOIIETO TOKOJICHUS
(NGS), MOXHO HCCIeIOBaTh OOJBIITOE KOJMISCTBO TEHOB,
9K30M WIM IaXe TeHOM, W TaKUM 00pa3oM, YBEIIMYUTH
BEPOSTHOCTh YCTAHOBJICHMS IIPMYUHBI cMepT. [1oaTomy,
MOJICKYJISIPHO-TEHETUIECKOE TECTUPOBAHNE MOXKET OBITH
YCIEITHO IIPUMEHEHO He TOJBKO IIPY MEIUKO-TeHEeTHYe-
CKOM KOHCYJIETUPOBAaHUM M IIPAKTHUKE Bpada-KaparoJIora,
HO ¥ B cyneOHoi menuimHe [20].

ITombITKa BHISIBUTH MpUYMHHBIE MyTaniuy BCC Oblna
npoBefeHa B kKimHuKe Maiio, CIIIA. B uccienoBanue
METOIOM TIOJITHO3K30MHOTO CEKBEHHPOBAHUS M TeH-CIIE-
mudpuuHoro aHanusa 117 reHOB-KaHIUIATOB BHE3aITHOM
CMepTH OBLIN BKIIIOUCHHI 14 CllydaeB BHE3aITHOM CMepTHU
10 HEM3BECTHOM mpwamHe. IS KaXImoro cirydasl OBUIO
BbIsIBIIEHO 12758 2016 HeCMHOHMMUYHEIX 3aMeH. BoceMb
VABTPAapedKNUX BapHUaHTOB OTCYTCTBYIOT B JTOCTYITHBIX
9K30MHBIX 6a3ax ganHHbix (D4301N, 122160T,
9928 9929insE rena TTN, T171M rena CACNAIC,

Al1744S rena MYH7, A189T rena JPH2, S434Y rena VCL,
H4552R rena RYR2). Hampumep, mytamus D4301N rena
TTN BoIsiBIeHA B cllydae BHE3allHO yMepIlleii BO CHe
KEHIIMHBI B BO3pacTe 25 JIeT, CMepTh KOTOPOI IT0 JaH-
HBIM ayTOIICUH OBIJIa paclicHeHa KaK apuTMHUYeCKasi, TIpr
CyIeOHO-MEIUIIMHCKOM HCCJICIOBAHUN OOHApPYKCHBI
oJaru MUoKapIauajabHOTo (prudpo3a m rureptpodus Kap-
auomuounToB. A mytauus 122160T rena TTN oGHapy-
XKeHa B ciaydae 29-JeTHET0 MYKYMHBI YMEPIIETO IIpHU
HEU3BECTHBIX OOCTOSITEILCTBAX, MO TAHHBIM ayTOIICUU
MPUINHOM JeTaabHOTOo Mcxona siemiack MBC, orMedeHO
CyXXeHHe TIPOCBETa M YTOJIIECHWE CTeHKN KOPOHAPHBIX
apTepuii. Takmm 00pa3oM, BEISIBICHHEIC MYTallli, BEpO-
SITHO, MOTYT SIBJISITbCSI IIPUIMHOM Pa3BUTHSI BHE3aITHOTO
JleTaJibHOTO ncxona [21].

CrenoBaTeIbHO, TIOCMEPTHOE MOJICKYISIPHO-TCHETH -
YeCcKOe WCCeMOBaHWE C WCITOIb30BaHMEM HaIeHHBIX
TEHETUYECKNX MapKepOB MTOMOXET YMEHBIINTh KOJIMIC-
CTBO IIMII YMEPIIUX II0 HEOOBSICHEHHBIM IIpUYMHAM
MO0 HOAHHBIM CYIeOHO-MEIUIIMHCKOTO WCCICTOBAaHUS.
A MICTIONTB30BaHNE 3HAHWIT O IPUINHHOM MyTalllH, BBI3-
BaBIIIC CMePTh IMPOOAHIA, TTOMOXET IIPOBECTH TPaMOT-
HYI0 TTpOPMIAKTUICCKYIO pabOTy M MPEayIIPEanTh pa3-
sutre BCC y ero 6mmkaiIiix poacTBEHHUKOB.

Matepuan n metogbl

I'pyrmma BCC 6b11a cpopmupoBaHa B iepuon ¢ 1999
o 2014rr ¢ ucnonb3doBanneM KputepueB BCC Becemup-
HOIT opraHM3aluM 3IpaBoOXpaHeHUS M EBporeiickoro
OomectBa Kapanomoros. AyToncuitHbIi MaTepuar (278
0o0pa3moB) ObUI HaOpaH y BHE3aITHO YMEPIINX BHE
JIe4eOHO-TIPOUIAKTUICCKAX YIPEKICHUHA KUTEICH
OxT6pbcKOTO paiioHa T. HoBocmbupcka, ImoaBepr-
MMXcs CyaeOHO-MEeTUIIMHCKOMY MCCICIOBAHUIO, KOTO-
poe OBUIO TIPOBEOCHO IO CTAaHIAPTHOMY IIPOTOKOIY
Ha 06a3e TocymapcTBEHHOro OIOMKETHOIO yUpeKIeHUS
3npaBooxpaHeHusi Hopocubupckoit oonactu “HoBocu-
Oupckoe o0JlacTHOe KIMHMYECKOoe OHpo cyneOHO-
MEIUIIMHCKOM 3KcnepTusbl”. CpemHuit BO3pacT JIUIIL,
BKIoueHHBIX B rpymiry BCC, coctaBuir 53,2+8,7 rona.
C yu€TOM OrpaHMYECHHOM MHOOPMAIINK O BPEMEHM pa3-
BUTHS JIeTaJdbHOTO Mcxona, B rpymry BCC BKIIIOYCHBI
CIIy4aW CMEpPTH, Pa3BHUBIIMECS B TCUCHME OTHOTO Jaca
WJIN B TeUCHUE He Oosiee 24 9acoB IIPU OTCYTCTBUH CBH-
IeTeeid CMEPTU M PaceHEHHBIX IO TaHHBIM CyIeOHO-
MEIUITMHCKOTO MCCIIEAOBAHMSI KaK CMEPTh CEpHEIHOTO
reHe3a. OCHOBHBIE TTATOJIOTOAHATOMUYECKIE TUATHO3BI
TIIPOTOKOJIOB CYICOHO-MEOUIIMHCKOTO WCCIICIOBAHMUS
JINII, BKIIOYeHHBIX B rpyrmmy BCC — ocTtpast KopoHap-
Has HEMOCTaTOYHOCTh M OCTpasi HEMOCTaTOYHOCTh KPO-
BooOpamieHns1. Kputepny WCKIIOYEHUS W3 TPYIIIIBI
BCC: nanmune MopGhOJIOTMYEeCKNX M3MEHEHUN TKaHU
cepiIia XxapaKTepHBIX IJIst MH(papKTa MUOKapaa, Kapauo-
MUOIIATU. YMepinne ¢ MOp(OIOTHIECKUMHI M3MEHE-
HUSIMY, XapaKTepHBIMU IJIsI WHMapKTa, NCKIIOUYCHBI
n3 rpyrnmel BCC, tak kak cormacHo MKB-10 cMmepTh
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Tabnuua 1

KpaTtkas uidopmauus no nonumopdpuamam, otTo6paHHbIM ANg aHanu3a

N2 OHN lex

1 rs7121 GNAS 0,45
2 rs10503929 NRG1 013
3 rs11720524 SCN5A 0,26
4 rs7521023 CASQ2 0,30
5 rs7737692 LPCAT1 0,37
6 rs6730157 RAB3GAP1 0,16
7 rs10692285 RYR2 0,25
8 rs3917 COL1A2 0.21

Bcaeactsre UM He otHocuTes K BCC. A ymepmue BCC
¢ MOP(}OJIOTMICCKUMU M3MEHECHUSIMHN XapaKTePHBIMU
IS KapAUOMUOIIATUI SBJISIIOTCS OTIETBHOM 3THOJIOTH-
yeckoil rpynmoii BCC, mist xoTtopoif m3ydaiorcst coo-
CTBEHHBIC MOJIEKYISIPHO-TCHETUIECKIE MapKepHhl.
Kpome Tor0, 13 TpyIITbl NCKITIOYCHEI JINIIA, HAXOMWBIITT-
ecs B COCTOSTHUU aJIKOTOJIbHOTO, HAPKOTUIECKOTO OIIbSI-
HEHUS, KOTOPOE MOIJIO TTOCTY:KUTh IPUINHOI Pa3BUTHS
JICTAIHOTO WCXOMa WJIM CIIOCOOCTBOBATh DPa3BUTHUIO
JIETaJTbHOTO McXoma Ha (oHEe MMEIOLIEHCS CepaeyHO-
cocynucToil marojornu. B xome mpoBemeHUs cymeOHO-
MEOUILIMHCKOTO MCCJICTIOBAHUSI Y YMEpPIIUX 3abupajach
TKaHb MHOKapaa Maccoit 5-10 1, KoTopasi B majbHeiIeM
XpaHuIach Ipu temrtepatype -20° C 1o stana BeIIeJIeHUS
AJHK. Ipymma koHTpoiss (CKHTEIM TOTO Xe paitoHa
ropoma, n=274) 6bpUIa IMOmOOpaHa IO IOy M BO3PAcTy
n3 b6anka JIHK, cdhopmupoBanHOro Bo Bpemsi mpoBe-
IeHUS MeXIyHapoaHBIX wucciaenoBanuii MONICA
(Multinational MONTtoring of trends and determinants in
CArdiovascular disecase) m HAPIEE (Health, Alcohol and
Psychosocial factors In Eastern Europe) [22, 23]. Cpen-
HUU BO3pacT JWI, BKIIOYCHHBIX B TPYIIIY KOHTPOJIS
53,1%8,3 roma. Y nuil, BKIIOYEHHBIX B MCCIIEIOBAHUS
HAPIEE n MONICA, ocymecTBisicst 3a00p BEHO3HOM
KpoBH. [IpoOHMpKH ¢ KPOBBIO XpaHWINCH IIPU TeMIIepa-
type -20° C no stana Beigenenns JHK.

I'enomuyio JHK Bblgensim M3 TKaHU MMUOKapjaa
1 BEHO3HOM KPOBHU METOIOM (heHOJI-XJIIOPO(MOPMHOI IKC-
Tpakumu. ITocae aHaMM3a HOBBIX MyOIMKAIIAN O Pe3yiIb-
TaTtax accoumaTuBHBIX mcciaenoBaHuii BCC B mpoekr
ObUTM BKITIOUEHBI 8 ToauMopdu3moB (Tadm. 1). ITomm-
Mopdusmbl 1s10503929, rs7121, rs6730157, rs11720524,
rs7737692, rs7521023 tectupoBanu ¢ momoiupio ITL[P
B pCaJlbHOM BpPEMEHU B COOTBETCTBHU C IIPOTOKOJIOM
dupmbl mpomsBommuTenss (3oHABI TagMan, Applied
Biosystems, USA) Ha mpubope StepOnePlus. Macepiu-
OHHO-JEJIEIMOHHBIE  TToauMopdu3mMbr  1rs10692285
u 153917 reHotunmpoBanu ¢ momoinsio P ¢ dhaankm-
PYIOIIUMH TIpaiiMepaMu ¢ TTOCICAYIOIINM 3JIeKTpodope-
30M B TTOJIMAKPJIAMUITHOM TelIe.

CTaTUCTHYCCKUN aHAJIM3 MPOBOIWICSI C MCIIOIb30-
BaHueM mnaketa rmporpaMMm SPSS 13.0 IlepBbIM 3Tariom

YacToTta pegkoro annens

ABTOp, rof,

Wieneke H, 2016
Huertas-Vazquez A, 2013
Marcsa B, 2015

Refaat MM, 2014
Lemaitre RN, 2014
Huertas-Vazquez A, 2013
Wang S, 2017

Yin Z, 2017

OIIPENeNISIIN COOTBETCTBHE YACTOT T€HOTHUIIOB PaBHO-
Beculo Xapau-BaiiHOepra B KOHTpOJIbHOM rpymre (1Mo
KpuTepuio xu-kBampaT). I[loToM paccUUTHIBAIA
YacTOTHl TEHOTHIIOB M ayuieneii, m3ydaembix OHII
B HCCIIeayeMbIX rpymnmax. CpaBHEHUE TPYIII O YacTO-
TaM TeHOTUIIOB U aJUIeNIeil BHITIONHSIIOCHh C TIOMOIIBIO
TaOJINI COMPSKEHHOCTH € MCIIOJIb30BaHUEM KPUTEPHSI
xu-kBagpat 1mo I[IupcoHy. B ciaydae 4eTBHIpEXITOIBHBIX
TaOINI IPUMEHSIIN TOYHBIN TBYCTOPOHHUI KPUTEPUM
dumepa c mompaskoil Merca Ha HENpPEPHIBHOCTb.
OTtHocuTtenbHBIN prck BCC 110 KOHKpEeTHOMY ajljIeiio
WJIM TEHOTUIY BBIYHCIISUIM KaK OTHOIICHWE IIAHCOB
C MCIOJB30BAaHMEM TOYHOTO IBYXCTOPOHHETO KPHUTE-
pust Puirepa W KpUTepus XU-KBaapaT mo Ilmpcony.
B kauyecTBe ypOBHS 3HAUYMMOCTH WCIIOJIb30BaIN
p<0,05.

PesynbTatbl u 00Cy)XaeHue

Yacrorel reHorunos rs10503929, rs7121, rs6730157,
rs11720524, rs7737692, rs7521023, rs10692285 u rs3917
B KOHTPOJIBHOI TPYIIIEC HAXOMSITCS B pAaBHOBECUY XapIy-
Baiinbepra.

TIMomumopdusm rs7121 rena GNAS, mepBoHaYaJIbHO
MOKAa3aBIINKA CBSI3b C KEJIYOOYKOBOI TaxXWapUTMUEH,
BIIOCJICACTBMM OBUI IIpoBepeH Ha accoumanmio ¢ BCC
B 1ipoekTe Oregon-SUDS ¢ monoXuTeNbHBIM pe3ysIbra-
Tom, OII =1,52; AN 1,10-2,13 [7]. TIpu cpaBHeHUU
YacTOT TEHOTHUIIOB B MCcleqyeMbIX rpymnmax I. HoBocn-
O6MpcKa 00HAPYKEHO YBEIMICHHE TOJIM HOCUTEICH TeHO-
turra CC B rpynme ¢ BCC, Ol =1,6 (95% AU 1,1-2,2;
p=0,025) (Tabm. 2).

B Kurae HailimeHa accomuanusi ITOJIUMOpbU3Ma
rs10692285 (c.*893 *894insACAA) rena RYR2 ¢ puckoM
BHe3armHoi cmeptH [13]. TTommMopdusM mpencTaBisgeT
CcOo0O IeIeIIo/MHCEPLNIO YETHIpeX Map HYKJICOTHIOB
B 3’UTR-pernone reHa RYRZ2, Kogupylomiero OenoK,
KOTOPBI UTPacT BaXXHYIO POJIb B PETYIMPOBAHUU BHY-
TPHUKIIETOYHOTO ITOTOKA KAJIBITNS ¥ IIPOIeccax CoOKpale-
HUsI/Bo30yxXneHus. Ilo HammM pacuéTaM, HOCHUTEIb-
ctBo reHotumna ID cHMXaeT BepOSTHOCTH Pa3BUTHUS
BCC, Ol =0,6 (95% AW 0,4-0,9; p=0,014). YacroTsI
TEHOTHIIOB B 00X TPYIIIAX IIPEACTaBICHEI B TaOIMIIE 2.
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YacToTbl reHoTUNOB NonuMop¢u3moB B rpynne ¢ BCC v B KOHTPONbHOM rpynne

OHN leHoTvmbI KoHTponb
n %
rs7121 cC 7 26,2
CcT 141 52,0
T 59 218
rs10503929 cc 13 48
CT 85 314
T 173 63,8
rs11720524 cc 117 432
CG 129 476
GG 25 9,2
rs7521023 AA 90 32,8
AG 125 456
GG 59 215
rs7737692 AA 106 39,1
AG 130 48,0
GG 35 12,9
rs6730157 AA 32 119
AG 122 452
GG 116 43,0
rs10692285 Il 19 73
ID 93 355
DD 150 573
rs3917 I 101 40,9
ID 106 429
DD 40 16,2

B npyrom KuTaliCKOM MCCIEIOBAaHUM OOHAPYKWIU
accoumanmio rs3917 (I/D momumopdusMm 7 M.H. OKOJO
3’UTR rena COL1A2) ¢ BCC. Pesybrathl, morydeHHEIC
B HoBocubupcke, moaTBepKaaloT accoumanuio rs3917
¢ BCC: nocurennctBo reHoTumna ID TToBBIIIIaeT BEpOsIT-
HocTh pasButus BCC, O =1,5 (95% AU 1,1-2,2;
p=0,020). YacTOTH TeHOTUIIOB B OOCUX TPYIIIAX IIpel-
craBieHbl B Tabmuie 2. [Tonmumopdusm rs3917 perynu-
pyeT akcnpeccuio reHa COL 142, ypoenb MPHK y HoCH-
teneii reHoTumna II B 1,83 pasa Bruillle, yeM y HOCUTeNEH
renoturia 1D [14]. KakuMm 06pa3oMm 3To BIMSET HAa pUCK
daraapHoro mcxoma B Bume BCC, ocTtarcss HESICHBIM.
CornmacHo wuHGpOpMAIIMK, IIPEACTaBICHHON B 0a3se
HaCJCACTBCHHBIX 3aboyeBaHuii demoBeka (OMIM),
MyTaLKU B 3TOM I'eHe IIPUBOIAT K PAa3BUTHIO 6 IIaTOJIOTH -
yecKux (PeHOTUTIOB: 2 THITa CMHIpoMa Diepca-JlaHioca,
3 THIIa HECOBEPIICHHOTO OCTEeOreHe3a M ITOCTMEHOIIAy-
3aJIbHBINA OocTeoropo3. IloHsTe 0 MIeHOTPOMHOM HIeii-
CTBUU T€HA UCIIOJB3YeTCS TaBHO, HO ITOKA MaJlo McUYep-
IIBIBAIOIIei MH(MOPMAIIUKA TAaKOTO poda, Jaxke O XOPOIIIO
W3y4YeHHbIX TeHaX. B omHOi u3 HOBBIX MyOJaMKaLWi
Ha 3Ty TeMy HoKa3aHa IIeHHOCTh KOMILICKCHOTO KapTH-
pOBaHUsI TEHETUYECKUX B3aMMOAECWCTBUI IJISI MOJHO-
IIEHHOTO M3y4YeHUsI (GyHKIMM reHa. Ho aBTOpBI oTMe-
YaloT IIPHW 3TOM, YTO ITMPOKOMACIITAOHBIC KapThl TeHE-

Tabnuua 2
BCC p
n %
95 35,4 0,066
123 459
50 187
14 54 0,338
95 370
148 576
107 396 0,460
130 481
33 12,2
86 314 0,932
127 46,4
61 223
106 39,0 0,883
127 467
39 14,3
28 10,8 0,923
117 452
114 44,0
23 99 0,035
58 25,0
151 65,1
84 328 0,058
137 53,5
35 137

THYCCKUX B3aMMOICHCTBUII IUISI 4YeJIOBeKa
He co3maHHI [24].

I[Ipn awnanusze wyactor reHoruroB rs10503929,
rs6730157, rs11720524, rs7737692, rs7521023 He moay-
YeHO JOCTOBEPHBIX Pa3IMIMM MEXIY TPYIIIaMHU, XOTSI
0 pe3ynbTaTtaM 3apyOexXHbIX ucciemoBanuii atu OHII
acconumpoBaHbl ¢ BCC. To ectb 13 8§ momumoppus-
MOB, B3SITBIX B aHAJIM3, HA OCHOBAaHUM JAHHBIX MCCIIC-
IOBaHWI, BBIIOJHEHHBIX Ha pa3HBIX STHUYECKUX
W PAacoBHIX TPYMIIaX, YOAJOCh IOATBEPIUTH accolra-
nuio ¢ BCC tonbko mist Tpéx moauMopdu3Mos (rs7121,
rs3917, rs10692285). DTo moaTBepXKaaeT HeOOXOmu-
MOCTDH PEIIMIMPYIOMINX WMCCICIOBAHUIT Ha pPa3HBIX
STHUYECKUX Tpyrmax. [IpmHamIeXXHOCTh K OTHON pa-
COBOM TPYIIIIC HE BCerma 03HAadYacT IOBHIIICHNE BEpPO-
SITHOCTHU BOCIIPOM3BEACHUS pe3yIbTaToB. Tak, m3 TpEx
noanMopdusMoB, acconnmpoBaHHbIx ¢ BCC B HoBo-
cubupcke, na noaumopdusma (rs3917 u rs10692285)
OB HaWOEHBI B WCCICTOBAHUSIX, BBIITOJHEHHBIX
B Kurae (MoHTOMOMOHAs paca). KoHewHO, TTOKa acco-
nuaTuBHBIC HccieqoBanus BCC He momumm mo cepbés-
HBIX TTONBITOK CO3MaHMSI PUCKOMETpa, HO JJIST IPYTUX
MYJIbTU(aKTOPHATbHBIX 3a00JI¢BaHUI TaKHWE MOITBITKI
IeJIafoTCsI, HalIpuMep, B HOBOI cTaThe aBTOPHI pa3pa-
00TanM TIOJMTCHHBIC OIEHKW TeHOMa IUIST TSATH pac-

ITOKa
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OPUTMHAJbHBIE CTATbU

IIpOoCTpaHeHHBIX 3a0ojeBanmii. [logxon BeISBIsSAET §,0,
6,1, 3,5, 3,2 u 1,5% nacenenus ¢ 6oJjiee 4eM TpeXKparT-
HBIM yBenmueHueM pucka passutusg UBC, dubpumisa-
IUW TIpeAcepanii, nnabera 2 TUMa, HecIeInPUIeCcKoTo
SI3BEHHOTO KOJIMTA M paKa MOJIOYHOI Kejae3bl, COOT-
BerctBeHHO. g MBC ata pactpoctpaneHHOCTh B 20
pa3 BBIIIE, YeM YacTOTAa HOCUTEJIHCTBA PEIKNX MOHO-
TeHHBIX MYTallMi, IAIOIINX COIIOCTABUMBIII pUCK.
ABTOpPHI CUMTAIOT, YTO HACTAJIO BpEeMSI pacCMOTPETh
1 0OCYIUTH BOIIPOC O BKIIIOUCHUH ITOJUTEHHOTO IIPO-
THO3a pucKa B KIMHWYECKyI0 mmomoinb [25]. XoueTcsd
IyMaTh, 94To co BpemeHeM u aiug BCC oynyrt pa3pabo-
TaHBI AJITOPUTMBI TaKOI OILICHKH.
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FeHeTnyeckue d)aKTOpbl pucka cuHgpoma uyutonn3a npu repanmum O6OCTpEHMi7I XPOHU4YeCKUxX ceppeyvHo-

cocyaucTbix 3a0oneBaHui

Kox H.B."?, Bopoura E. H.”’, Eppemosa T.B.’, Conpatosa . C.*, udwmw I 1.2

Lenb. OueHnTb KNMHMYECKKe, BUOXMMIYECKMEe 1 reHeTudeckve $GakTopbl pucka
pas3BWTUS CUHAPOMA LIMTONK3A renaToLLMTOB Y NALMEHTOB C CO4ETaHMeM cTeaTore-
naTo3a u 060CTPEHVEM XPOHNYECKOI CEPAEYHO-COCYANCTON NaTonormu.
Marepuan u meToapl. B nccnenoBaHve BKIIOYEHb! 74 NaUMEHTa C XPOHNYECKUM Cep-
[le4HO-CocyamCThIM 3aboneBaHveM (Mwemmyeckas 6one3Hb Cepaua, XpoHUYeckas
cepheyHas HeLoCTaTOYHOCTb, MNEpTOHMYeckast 6oNne3Hb) NMPOXOAMBLUME NEYeHVe
B OTAENeHWM Kapavonoruyeckoro ctaumorapa LIKB CO PAH ¢ HOpMasibHbIM MCXOAHBIM
ypoBHeM TpaHcamuHaa (ACT u AJTT), n3 Hux y 12 yenosek Ha 10-12 aeHb neyeHns oTMe-
4eHo MoBbILLEHVE TpaHcamMuHa3 Gonee yeM B 3 pasa. Bcem nauveHtam npoBoavvCL
neyebHbIE N AVArHOCTUYECKE MEPONPUSTUS B COOTBETCTBUN C MEAVLIMHCKUMM CTaH-
[lapTamu, feicTeyiowMI Ha TeppuTtopun PO, Ceepx cTaHAapToB Obino MPOBEAEHO
reHOTMNMPOBaHME NOAMMOPGHBIX JIOKYCOB rEHOB CemMeiicTBa umTtoxpoma P450 B nabo-
patopuu dapmakoreHomukn XBPM CO PAH metopom MLUP B peansHom Bpemeri. Bee
YHACTHUKM MCCNEAOoBaHNS fanu MMCbMEHHOE MHGOPMUPOBAHHOE cornacue.
PesynbTatbl. He BbIBNEHO SOCTOBEPHOV KOPPENALMN MEXAY CUHAPOMOM LMTONN3a
1 PEeHOTUNMYECKUMM MapameTpamm: MoJ, BO3PacCT, MHAEKC Macchl Tena. Moarteep-
XAeHa NoNoXUTENbHAs KOPPENsLWS cTeaTorenarosa ¢ abAoMVHaNbHBIM OXUPEHNEM
1 MHOEKCOM Macchl Tena. He BbISIBNEHO [OCTOBEPHOI KOPPENALIMN MEXY CUHAPOMOM
LMTONM3A U KIIMHUYECKUMM 1 BroxmMnyeckummn dakTopamm pucka: KOMOpOUAHOCTb
1 nokasateny amnuaHoro npoduns. MpucyTcTBMe MUHOPHBIX anneneil reHoB CUCTEMbI
umtoxpoma P-450 — CYP2C9, CYP2D6, CYP2C19 y nauueHTa ¢ cTeatorenato3om
MNOBbILLAET PUCK CUHAPOMA LMTONM3a Ha GpoHe Nposoaumoi Tepanum CC3.
BaknioyeHne. PapmakoreHeTNIECKOe TeCTUPOBaHNE MONMMOPdHBIX BapUaHTOB
reHoB uutoxpoma P-450 — CYP2C9, CYP2D6, CYP2C19 uenecoobpasHbiM peko-
MEHAO0BaTb MauMeHTaM C CepAevHO-COCYAMCTbIMU 3ab60NEeBaHUSIMU U3 TPYMMbI
BbICOKOTO pUCKa NIEKAPCTBEHHOMO MOPaXeHWst NeYeHy Ans nepcoHnOULMPOBaH-
HOro MOAX0Aa K Tepanuu.
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KnioueBble cnosa: nekapcTBeHHbIE MOPaXeHWs nevyeHu, dapmakoreHeTuka,
CYP2C9, CYP2D6, CYP2C19.
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Genetic risk factors of cytolysis syndrome in the treatment of recrudescence of chronic cardiovascular

diseases

Koch N.V."?, Voronina E.N."’, Efremova T.B.%, Soldatova G.S.%, Lifshitz G.1.**

Aim. To assess the clinical, biochemical, and genetic risk factors for the development
of hepatocyte cytolysis syndrome in patients with a combination of fatty liver
disease and recrudescence of chronic cardiovascular pathology.

Material and methods. The study included 74 patients with chronic cardiovascular
disease (coronary heart disease, chronic heart failure, hypertension) treated in the
cardiology department of the Central Clinical Hospital of the Siberian Branch of
Russian Academy of Sciences with a normal baseline transaminase level (AST and
ALT); 12 of them have increasing of transaminase level on 10-12 days. All patients
underwent therapeutic and diagnostic procedures in accordance with the medical
standards in Russian Federation. Genotyping of polymorphic loci of the genes of the
cytochrome P450 family was carried out using real-time polymerase chain reaction
(PCR).

Results. There was no significant correlation between cytolysis syndrome and
phenotypic characteristics: gender, age, body mass index. A positive correlation
of fatty liver disease with abdominal obesity and body mass index was confirmed.
There was no significant correlation between cytolysis syndrome and clinical and
biochemical risk factors: comorbidity and lipid profile. The presence of minor
minor allele of cytochrome P-450 — CYP2C9, CYP2D6, CYP2C19 genes in a
patient with fatty liver disease increases the risk of cytolysis syndrome during
CVD therapy.

Conclusion. Pharmacogenetic testing of polymorphic variants of cytochrome
P-450 — CYP2C9, CYP2D6, CYP2C19 genes is advisable to recommend to patients
with cardiovascular diseases and high-risk of liver disorders for a personalized
approach to therapy.
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OPUTMHAJbHBIE CTATbU

lemmatoTokcmuyeckne peaknyd Ha JIeKapCTBEHHBIC
cpenctBa (JIC) 3aHMMAOT BaXXHOE MECTO B CTPYKTYype
HexXeJaTeIbHbIX JieKapcTBeHHbIX peakuuii (HJIP) u Biu-
SI0T Ha 3a00JIeBa€MOCTh M CMEPTHOCTH HACEIICHUS.
JlexapcTtBenHble mopaxkeHus neueHu (JIITIT) moryr
BoI3BIBaTh 00Jtee 1200 JIC [1]. 1o maHHBIM IIMpPOKOMAC-
ITabHBIX MccenoBaTeneit, mpoBeaeHHBIX B CILIA, JITITT
BCTpeyaroTcs y 2-5% cTauMOHapHBIX OOJbHBIX. YUUTHI-
Bast, uto JIIIII yacto mnpoTekalwT CYOKIMHUYECKH,
HCTUHHYIO MX YaCTOTY OIPENCIUTD 3aTPyIHUTEIIBHO.

Kak mpasuno, JIIII1 compoBoXaamTcs CUHAPOMOM
LIUTOJIN3a, YTO OTpaXKaeTCsI Ha Ja0OpaTOPHBIX ITapaMeT-
pax — TOBHIIICHUN B KPOBU TEYCHOYHBIX (DEPMEHTOB
amaHnHaMuHOTpaHcdepassl (AJIT), acmapraTaMmHO-
tpancdepassl (ACT), ramMma-riyraMmiaTpaHcdepassl
(I'TTII), a Takxe conepxxanus ounupyomHa. JITTIT HeoO-
XOINMO TWAaTHOCTHPOBATh B KaK MOXHO Oojiee paHHHE
CPOKH, TaK KaK ITPOIOJIKAIONINAIICS IIpHeM JIeKapCTBEH-
HBIX TIperapaToB, IPEAIIOIOXUTEIEHO BEI3BABIIIMX IIOpa-
XKEeHHEe IIeYeHHM, CI0COOCH MHOTOKPAaTHO YCUJINUTH
TSKECTh KIIMHWYECKUX TIPOSIBICHUUM W CYIIECTBEHHO
TIOBJIMSITh Ha MCXOM 3a00JICBaHUS B 1IEJIOM.

Pucxk JITITT noBeIaeTcst mpu COYETAHUU HECKOJIBKMX
HeOmaronpusaTHeIX (pakTopoB. Cpenn (HakTOpoB pucKa
JIIIIT — ucxonHOE COCTOSIHME MeYeHU (HAaTu4rue XpOHU-
YeCKOTO 3a00JIeBaHMS MEUYCHN); COUYeTaHNE HECKOJIBKIX
HO30JIOTHI Y TalleHTa, TPEOYIOIINX MIUTEILHOTO COB-
MECTHOTO IIpHeMa IIpeIrapaToB; I10JI, BO3PacT, XapaKTep
o6uoTpaHchoOpMaIIiy TIPUMEHSIEMBIX IIperapaToB W MX
ITo3a.

IMpumenenme JIC, KOTOphIe TPENMYIIIECTBEHHO MeTa-
OOMM3NPYIOTCST B TIEUYCHU, YaIlle aCCOLUUPYETCS C TIOBBI-
meHreM ypoBH AJIT 6osee yeM B 3 pa3a Mo cpaBHEHUIO
C BepxHEH TpaHUIICHt HOPMBI, IIEYCHOUYHOIT HETOCTaTOU-
HOCTbIO, TPAHCILJIAHTALIMEH MTeYeHU U JIETaTbHBIMU UCX0-
namu, yeM nipumereHue JIC ¢ mpyrum mytem meTabo-
mm3Ma. I[lpy omHOBpeMEHHOM IIpHeMe 5 IIperapaToB
BEPOSITHOCTH Pa3BUTHUS IIOOOYHBIX 3 (HEKTOB COCTABISCT
4%, 5-10 nmpenaparoB —10%, 10-16 nipermapaToB — 28%.

YV noxXuiblX JIOAei 4YacTo 3aMenjieH MeTabou3M
W BBIBEICHNE JICKAPCTB M3 OpPTaHM3Ma M3-3a YMCHBIIIC-
HHS 00beMa IIEICHOUYHOI MapeHXUMEBI M CHVKCHMSI B HElA
KPOBOTOKA.

OTIeabHO CTOSIT TeHeTWYeCKre (PaKTOphl pHCKa —
depMmeHTOIIAaTUM, HapyIIapIIue GU3NOJIOTHICCKIIA
MEXaHU3M JIeTOKCUKAIINHA KCEHOOMOTHKOB (B YACTHOCTH,
KOHKPETHBIX NEUCTBYIOIIMX BELIECTB JEKApPCTBEHHBIX
CPENCTB).

CreaToremnaros siBisieTcss OTHUM 13 (pOHOBBIX 3a00J1¢-
BaHmii, moBblmatomux puck JITITI. Creatoremarto3 —
HavaJbHasI CTagusl HEaJKOTOJBPHOM KMPOBOM O0JIe3HU
neueHu (HAXBII), yacto pa3BuUBaeTCs MpU MeTaOOIH-
YeCKOM CHHIPOME M COUYETACTCSI C CEPIEeIHO-COCYIUC-
TBIMH 3200JICBAaHUSIMH, CBSI3aHHBIMU C IIPOTPECCHPOBA-
HUeM aTepockiiepo3a [2, 3]. M30bIToOYHOE HaKOIUIEHHE
CBOOOTHEIX XUPHBIX KucaoT (CXKK) mpuBomuT K “aumo-

TOKCUYECKOMY CTpecCy”’ — IOBpPEXIAIOMIEeMy IeHCTBUIO
JINTIAIOB Ha KJIIETKU TIedeHU. M30BITOUHOE comepKaHue
CXKK, ocobeHHO, HACHIIIIEHHBIX, OKA3bIBAET MTOBPEXIA-
folee AeiiCcTBUE Ha JHOOIUIA3MATHYCCKUM PETUKYIYM
W COOTBETCTBEHHO K HApYyIICHUIO “CO3peBaHUs” BHOBb
o0pa3oBaHHbIX TonurenTuaoB. [Ipoucxonut Hakorie-
HUE TTOJUIICTITUAOB ¢ U3MEHECHHBIM CTPOCHHEM M aKTH-
BallMs alanTUBHOTO OTBETA, HAMMPaBJIEHHOTO Ha UX pa3-
pymenne. I1pu upe3amMepHOM pa3pylIeHUH 3THX OCIIKOB
¥ CPBIBE aMallTAIIMOHHBIX MEXaHN3MOB HAUMHAETCS LEeITh
MOJICKYJISIPHBIX COOBITUM, MPUBOASIIAS K IIPOTrpaMMM-
poBaHHOI rnbenn kiaeTku. [4]. C npyroit CTOpOHEI, TIpU
Pa3BUTHM OKUCIUTEIHLHOIO CTpecca B TelaTOIUTax IIpHU
XKWPOBOIT OOJIC3HW TIeUYCHU IIPOUCXOOUT AKTUBAIIMS
TpaHcKpununoHHoro ¢akropa NF-xB ¢ nocnenymoei
BBIpAOOTKOIl IIPOBOCHANUTEIBHBIX LIUTOKMHOB [5].
3aIIUTHBIM ACHCTBUEM IIPY 3TOM MOTYT 00JIamaTh HEHa-
CHIIICHHBIC XXUPHBIC KUCIIOTHI, 3CCCHIIMAIbHBIE (Docdo-
JINTIWAIOBE, aHTHOKCUIAHTBI, CYUIMMAPWH, TUITOTUITNICMU-
YeCKue CpeACcTBa, NIMTa30HbI [6].

Y MHOTrUX OOJIBHBIX CT€aTOrelaTo3 HMUKOTIA He IPo-
TPECCUPYET IO CTAOIUM PAa3BUTHS HEKPOTHIECKN—BOCIIA-
JINTEIbHBIX N3MEeHEeHNI 1 ¢prdpo3a. BBumy 3T0oro Bo3HU-
KaeT IIPEeAIoNIoKeHNe, 9TO, IOMUMO cTearo3a (“IepBoro
TOMYKa”), IUIST Pa3sBUTHSI CTeaToTrenaTUTa TpeOyeTcs
HaJIM4¥e HEKOTOPbIX APYrux ¢akTopoB (“BTOpPOro
Tom9Ka”). OMOJTHUTEIBHBIM TOJIYKOM, CIIOCOOCTBYIO-
IIMM TIOBBIIICHUIO CBOOOMHBIX PaIMKalIOB, CIIOCOOHBIX
BBI3BIBATh OKMCIUTEIBHBIN CTpeCcC I CHHIPOM IIUTOJIN3A,
MOXET CTaTh HNPUMCEHEHHE HEKOTOPHIX IIpeIrapaToB.
Hampumep, amMmomapoH HaKarUIMBaeTCS B MUTOXOH-
JPUSIX U HE TOJIbKO MOJABIISIET OKMCIIEHUE XXUPHBIX KHC-
JIOT, CIIOCOOCTBYSI BO3HMKHOBEHMIO CTEaTOTeNaTo3a,
HO W HapyllaeT IMepeHOC 3JICKTPOHOB B IBIXaTeIHHOM
LEeIH, 9TO CTIIOCOOCTBYET IPOMYKIINU CYIICPOKCUI-aHNO-
HOB, BBI3BIBAIOIINX PEAKIINHU MEPEKNUCHOTO OKWCICHHUS
JINTIIAIOB Y Pa3BUTHE CTEATOTeIIaTUTA.

K renernueckum ¢axkropam pucka JITIIT oTHOCSATCS
HeOJIarOIPUATHBIC aJUIeJIbHBIC BAPHAHTHI TCHOB CUCTEMBI
mutoxpoMma P450, ygactBylomme B OnoTpaHcdopMaum
MHOTHX JICKAPCTBEHHBIX CPEICTB, IIPEXIEC BCETO, MOJIC-
kyaelr CYP2C9, CYP2D6, CYP2C19, CYP3A u nmp. Ins
KaXXJIOTO M3 3TUX TeHOB M3BECTHBI aJUICJIbHBIC BAPUAHTEHI,
M3MCHSIOIINE aKTUBHOCTh (pepMeHTa W IIPUBOISIIINC
K CHIDKCHMIO X aKTUBHOCTH M 3aMEIUICHUIO BBEIBEICHMUST
JIC u3 opranm3ma malreHTa WX TTOBBIIMICHUIO aKTHB-
HOCTH 1 ycKopeHmio Metabonuama JIC. I1pu aToM ogHO-
BpEeMEHHOEC TpPUMEHEHHE OBYX M Oojiee IIperaparos,
B MeTa0O0IM3Me KOTOPHIX YIaCTBYET “MEIJICHHBIN~ Bapy-
aHT HurToxpoma, ycyryomnset puck JIIIII. ITomumo cy6-
CTPaToB, HEKOTOPHIC IIPEIapaThl MOTYT M3MEHSITh Tera-
TOTOKCHMIEeCKUI TToTeHIran apyrux JIC myreM MHIYKIINN
WIN WHTMOWPOBAHMSI OTAENIbHBIX MOIKJIACCOB (pepMeH-
TOoB muToxpoma P450, 4To TakKe MOXET HPUBOOUTH
K HAKOIUICHWIO TOKCHYHBIX MeTabonmToB. CyIecTByeT
MEXIyHApOIHbII UHTEPHET pecypc ¢ OeCIIaTHBIM T0CTY-
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Puc. 1. PacnpegeneHnve no rpynnam nauveHToB, BOLEALWNX B UCCNeL0BaHVe.

moM www.pharmgkb.org, B KOTOpOM aKKyMYJIHPYIOTCSI
W CHCTeMaTU3UPYIOTCS JaHHBIC UCCIICIOBAHMUIA B 00J1aCTH
dapMakoreHeTUKM, KpoOMe TOro, uHgopmamusi o0 oco-
OeHHOCTSIX TpaHchopMauy 1 BeiBeneHust JIC mpemcraB-
JICHA B OITMCAHWM CaMOTO IIpeTapara.

IMaumeHTH ¢ XpOHMYECKUMU CepACIHO-COCYIUCTEIMI
3a00JIeBaHUSIMU 1 TIOKAa3aHUSIMU K TTOXU3HEHHOMY TIPH-
MeHeHmnIo 0ojiee yem omHoro JIC, a Takke HaIMIneM
¢doHoBOro mpoiecca B neyeHu, takoro kak HAXKBII,
MoIaaaT B rpyniry Beicokoro pucka JITIIT.

Llenp Hamiero mcciaemoBaHWS — OLCHHUTh KIIMHUYC-
CKHe, OMOXMMHUYECKNE W TeHeTHIeCKre (PaKTOphI pHCKa
pa3BUTHSA CUHIPOMA IIUTOIM3a TeAaTOLUTOB y MallleH-
TOB C COYETAaHMEM CTeaTOreIraTo3a M 00OCTpEHUEM XpO-
HUYECKOM CepleuHO-COCYANUCTOMN NMaTOJOTUH.

Martepuan u metogbl

B nccienoBanme BKITIOYEHBI 74 TTallieHTa C XpOHUYE-
CKHM CepIeYHO-COCYINCTHIM 3a00IeBaHNEM (MIIeMIIe-
ckas 6one3ns cepana (MBC), runepronmaeckast 001e3Hb
(I'b), xpoHMYeCcKas cepaeyHast HeIOCTaTOYHOCTD, ITapo-
KcU3MaJibHasT (popma GUOPWILISIIIUN TIpEACepauii), TIpo-
XONWBIINE JICUCHUE B OTICICHWM KapAIMOJIOTMIECKOTO
crarmonapa LIKB CO PAH (puc. 1), nuMmerommne creaTo-
remato3, u 0e3 Hero. KpurepusMu MCKITIOUCHUS SIBIISI-
JINCH aJKOTOJIBHBIN aHaMHe3, HaJIWdrue BUPYCHBIX Iella-
TUTOB, WH(pAPKT MHOKapaa (Ha MOMEHT MCCIICIOBAHMS),
caxapHbIii AuabeT 1 Tuna, KapauanbHbINA (GUOPO3 TTEYEHHU,
OHKOJIOTMYECKAsT TIaTOJIOTHSI.

HaubGosiee TOYHBIM OMArHOCTUYECKUM METOIOM
HAZXBII siBasgercss Mopgoornueckuii aHaiau3 Ouornrara
IMeYeHN, OMHAKO BBUOY €ro WHBAa3WBHOCTH HaMU
He Mcnojib3oBajics. CyIecTBYIOT TUaTHOCTUIECKIE YiTh-
TPa3BYKOBEIC KPUTEPUM, KOTOPHIE IIHPOKO HCIIOJIB3Y-
OTCS TIpM CKPWHWHIE IIaTOJIOTMU II€YCHU, COIIACHO
KOTOPEIM TIporcxonmia aud@epeHIIMpoBKa MalueHToB,
Bomlenmux B uccienoBanue. Y3U-mapkeps: HAKBIT:
MTOBBIIICHNE 3XOTCHHOCTH U IHddy3Hass HEOTHOPOM-
HOCTh TIApEeHXWMBI TICYCHM, HEYETKOCTH COCYIHCTOTO
PUCYHKA, CUMIITOM 3aTyXaHHUS YIIBTPa3ByKOBOTIO JIy4a [7].

Tabnuua 1
Accouvauus ¢peHoTMNMYecKUX NpU3HaKkos
B rpynnax nauuMeHToB CO cTeaTorenato3om
U CUHAPOMOM UUTOIN3a NO CPABHEHUIO
C NnauyneHtTamum 0e3 NnaToNnorumn neYyeHn

Mpu3Hak p-lev

Creatorenarto3 LUntonus
Bospact 0,22 0,058
Mon 0,02 0,94
Kypenue 0,12 0,13
UMT 0,01 0,056

Y3U-KpuTepnu cTeTOrenaTo3a ObUTH BBISBIIEHH! Y 59,
y 15 mauuMeHTOB MAaTOJOTUM TEYEeHU He OOHaApYyKEeHO
(puc. 1). Bcem nanueHTaM ObUTA BBITTOTHEHBI OOIIEKIIH -
HUYEeCKNEe W OMOXMMHUYECKNE aHaJIU3BL OIpenciicH
OOIINX XOJIECTEpUH W TPUINIMILIEPUIBI, caxap KPOBH,
a TaKkke ypoBeHb ITeueHouHBIX ¢pepmeHTOB ACT 1 AJIT
TIpY TOCTYIUICHWX B CcTallMOHap M Ha 10-bIit meHB Jlede-
HUs. B Xome mpoBemeHHOTO 00CIICIOBAaHUS B YCIOBHSX
CTalliOHAapa YCTaHOBJICH OCHOBHOI M COIYTCTBYIOIIMIA
InarHo3. BceM mammeHTaM IIPOBONWIINCH JIeUCOHBIC
W OUATHOCTUYECKUE MEPOIPUITUS B COOTBETCTBHUU
C MEIWIMHCKUMHM CTaHZApTaMU U PEKOMEHIAIMSIMU,
IEeUCTBYIOIIUMU Ha Tepputopuu PD.

Cpenu marnenToB ¢ HAXKBIT y 12 BEISIBIIEHBI TeItaTo-
TOKCHMYECKIUE peakin rmocite 10 mHei JedeHusl, BEIpaXa-
rouecs B nosbilieHU AJIT 6oJiee 4eM B Tpu pa3a BbIlIE
BepxHeM rpaHuUIlbl HOpMBL. Cpeny MallMeHTOB C OTCYT-
CTBHEM MIPU3HAKOB CTeaTOrenaTo3a, CHHIpOMa IINTOIN3a
He oTMevaoch (puc. 1).

IIpu BKIIIOYEHWM B MCCAENOBAHWE MALMEHTHI OBLTA
OCBEIOMJICHBI O HEJIM M METoHaX MCCICIOBAHUS, O TOM,
YTO OTKa3 OT Yy4YacTHUsl He TOBJIMSCT Ha HalbHEHIIee
oOcenoBaHWe U JICUCHHE B YCIOBUSIX CTallMOHAapa.
[ManmeHTH maBaJIM NUCHbMEHHOE WH(MOPMUPOBAHHOE
cormacue. OTKa3 OT y4acTHsI OCBOOOXIAJ ITaeHTa
ot wuccinemoBanus. HMcciaemoBaHue OBIIO 0mOOpEeHO
JIOKAJTbHBIM 3THIeCKIM KOMUTETOM.

T'eneTuyeckue ucciaenoBanus. J11s1 aHann3a ajiebHbIX
BapMaHTOB TeHOB ceMeicTBa muToxpoMa P450 manmeHTa
ObLIa MCITOTb30BaHA JIeMKoMacca M3 BEHO3HOI KPOBH,
OCTaBaBIlIeiicA TOCJe CTAHAAPTHOTO OUOXUMUYECKOTO
tecta. JJHK Bemensnack eHOI-XT0podOPMHOM BKC-
TpaKUMeil, IO CTaHOAPTHON MeTomuKe. IeHOTHIIMpOBa-
HUE IIPOBOOMIIOCH B Jaboparopuy (apMaKOTCHOMUKU
NXBDPM CO PAH meromom TP B peaasHOM BpeMeHH.

CraTtucTHyeckas o00pa0OTKa JaHHBIX. Pe3yrbraTe
WCCJIeNOBAaHUS 00pabaTHIBAIMCh C WCIIOIb30BAHUEM
CTaHAAPTHOTO TakeTa ImporpamMM Statistica 8.0. g maH-
HBIX ¢ HeTTapaMeTPUICCKIM PaCIIpeaeICHUEM PACCUUTHI-
Baym M — Memuany u 25-i u 75-i kBaptinu (Q25:Q75).
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Puc. 2. Pacnpegenexne UMT y naumeHTOB CO cTeaTtorenato3oM, ¢ CUHAPOMOM
LMTONM3a Ha GoHe Tepanum 1 63 NaToNornm NeYeHu.

3HAUYNMOCTb Pa3IMIMit Ka4ecTBEHHBIX IAHHBIX OLCHMU-
BaJIM C MCIIOJb30BAaHUEM KPUTEPUS ) M TOYHOTO TecTa
@uuepa. Pacyer koppesisiiMd NMPU3HAKOB MPOBOAWIU
¢ ToMolIslo KoaddunmenTa xoppenaunn CrmpMmeHa.
Tectel Ha coOmomeHue paBHOBecusi Xapau-BaiinGepra
" pacueTa oTHoIIeHM maHcoB (OR) 1 oTHOCUTETLHOTO
pucka (RR) mpoBoauiad ¢ TOMOIIBIO TPOTpaMMbl
DeFinetti Ha caiite MHCTUTyTa TEHETHMKM YelOBeKa
(MronxeH, I'epmanus; https://ihg5.helmholtz-muenchen.
de/cgi-bin/hw/hwal.pl). I BceX CTaTUCTUYECKUX pac-
yeToB ITpu p-value <0,05 pe3ynsraT CINTAIA CTATUCTHYEC-
KU 3HAYUMBIM.

PesynbTathl M 06CyXxaeHue

DeHOTHIIMYECKHE ¥ KIHHHYIECKHE (DAKTOPHI PHCKA CHH-
JpoMa muTomM3a. B riccienoBaHme BKITIIOUEHO 74 TIAIIMCHTA,
42% — MyxX4unHbl, 58% — XEHIUMHBI, CPEIHUI BO3pacT
cocTaBui 63 roma, MUHUMAalbHbIA — 43, MakcUMalb-
HbIiT — 81 ron. Bo3pacT maneHToB B TpyIiIie 6e3 maToio-
TMA TIEYeHU OBLI HECKOJIbKO BBINIE, YeM B TPYIIIE
¢ HAXBII u uutonn3oM, omMHAKO JOCTOBEPHBIX pa3iiv-
yuit He Habmonanock (Tadiu. 1). Beicokuii MHIEKC Macchl
tena (MMT) mocToBepHO BIMSIT HA PUCK CTEaTOTEIIaTo3a,
HO He Ha CMHIpOM murtoim3a (Tabi.l, puc. 2). I1omoxmu-
TEJIBbHBII cTaTyc KypeHHs oTMeTwin 10 mammeHToB,
MOCTOBEPHBIX PA3IMIU MO HJAHHOMY IIPU3HAKY MEXIY
TPYIITaMU HE BBISIBJICHO.

Bbruta m3ydeHa Koppeasaiuy KIMHIIeCKNX IapamMeT-
poB ¢ ToMmoIIbio KoadduumenTta koppensiuun Crmp-
MeHa MEXIY XHPOBBEIM TEIaTO30M, CHHIPOMOM IIMTO-
ym3a u cienyommMmu Hoszonorugsmu: UBC, I'b, caxap-
HBIIE ouaber 2 THIAa, aOOOMHWHAJIbHOE OXUpPCHUE.
He BBIIBICHO KOppENSIINHA MEXIY BO3HMKHOBEHHUEM

Tabnuua 2
Koppensuusa knuHnyeckux napaMeTpos
CO CTeaTorenato3om v LUTONU3OM

CoyeTaHvie naTonorum N R (Spearman) p-level
OxumpeHue & XMpoBoi renato3 74 0,28 0,012
OxupeHue & umtonus 74 0,11 0,31
MBC & xupoBoii renato3 74 0,18 0,11
WBC & uutonns 74 -0,14 0,21
b & xvpoBo renatos 74 0,14 0,22
B & uMTonua 74 -0,10 0,36
C2 & xmpoBoii renato3 74 0,06 0,60
CA2 & uptonua 74 -017 013

CokpauwieHus: 6 — runeptoHuyeckast 6onesHb, MBC — nwemnyeckas 60ne3Hb
cepaua, MMT — uHaekc maccbl Tena, CL12 — caxapHblii auabeT 2 Tuna.

Ta6nuua 3
Koppensiuns 6noxummnyeckmx nokasarenei
CO cTearorenaTto3om v LUTONN3OM

CoueTaHne natonorum N R (Spearman) p-level
OXC & xupoBoii renatos 74 0,26 0,02
OXC & uutonus 74 0,22 0,057
JINHN & xupoBoii renato3 19 0,47 0,039
JINHN & untonus 19 0,33 0,16
JINBI & xu1poBoii renato3 34 -0,15 0,39
JINBM & umtonns 34 0,02 0,87

Tl & X1poBo¥i renaTo3 74 0,38 0,00062
T & umtonus 74 0,22 0,056
LL® & xu1poBoii renatos 8 0,24 0,55
LD & untonus 8 0,75 0,030
AT & xu1poBoi renato3 74 -0,30 0,08
AT & untonua 74 0,56 0,00074
ACT & X1poBOI1 renato3 74 0,15 0,39
ACT & umtonua 74 0,59 0,0004

Cokpaienua: OXC — obwwii xonectepuH, JINMHM — nunonpoTenHsl HWU3KOM
nnoTtHoctu, JINBIM — nunonpoTenabl BbICOKON NAOTHOCTW, TI — Tpurnmuepuapl,
LU®d — wenounas docdarasa, ACT — acnapTtatammHoTpaHcdepasa, AJIT — ana-
HWHAMWHOTPaHchepasa.

CHHIpOMA IIUTOJIN3a TEIIAaTOLIMTOB HU C OTHUM M3 Tepe-
YHUCIICHHBIX TTpU3HAaKOB (Tabu. 2). Hammume crearorema-
TO3a JOCTOBEPHO KOPPEIMPOBAJIO TOIBKO C A0MOMIHAIb-
HBIM oxxupeHneM (p-level 0,012) (Tabr. 2), 9T0 TOATBEPXK-
IaeT paHee M3BECTHBIC MaHHBIC O BIMSIHUM MAacCCHI Tela
MalnreHTa U aOMOMUHAILHOTO OXKUPEHUS Ha PUCK Heall-
KOTOJIbHOM XXMPOBOit 60JIe3HN eyeH! [8].

[Ipu mccnemoBaHUM JT1aOOPATOPHBIX TAHHBIX (OMOXM-
MHUYECKUX IoKa3aTejieii KpoBM), ObLIa BRISIBICHA KOPpPE-
JISIIIAST XKUPOBOTO TeIaTo3a ¢ IMOKA3aTeISIMU JIMITUIHOTO
poWIst: 00IIero XoJecTeprHa, JTUIOIPOTCMHOB HU3-
KO TIJIOTHOCTH, TPUIIIULCPUIOB. Y MAIIMEHTOB C CHHII-
POMOM HUTOJIM3a He OBUIO BBHISIBIICHO OTJIMYUA B YPOBHE
mokasareneit TumumaHoro mpodwist. CHHAPOM IINTOIN3a
IOCTOBEPHO KOPPEIMPOBAJI TOJBKO C TpaHCAMWHA3aMHU,
BBICOKHIT YPOBEHBb KOTOPBIX SIBJIICTCSI OMHUM U3 KPUTE-
pUeB CMHIpPOMA IIMTOIM3a (Taor. 3).
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Puc. 3. PacnpeneneHne 4acTtoT MUHOPHbIX anneneil reHoB cemeiicTea Lmutoxpoma P450 — CYP2C9, CYP2D6, CYP2C19 y nauneHTOB B NONYAsLMK, KOHTPOSLHOI rpynne

6e3 0CNOXHEHUIA TEPANUN U C CUHAPOMOM LMTONN3a Ha GOHE NeYeHus.

Hammame HAXBIT (crearorenaTo3 u cTeaTOTEIIATHT)
KOPPEIPOBAJIO C YPOBHEM KOMOPOMIHOCTH, YTO MOXET
OBITh KOCBEHHO CBSI3aHO C OOJIBIIMM KOJIMYECTBOM IIPH-
MeHsseMbIx JIC.

Takum obOpaszoM, cpenu (PEHOTUIIMYECKUX KIIMHUYEC-
CKHX ¥ JJaOOpaTOPHBIX ITapaMeTPOB HE OBLIO BBISIBJICHO
¢akTOpOB pHCKa CHHApPOMA IIUTOJM3a M TpaHChopma-
MY CTeaTOTeIraTo3a B CTEaTOTCITATHT.

T'enetnyeckue dakTopsl pucka. [eHeTnyeckoe pazHo-
obpasme y 4eJIoBeKa — OCHOBA MHIWBUIYATbHBIX Pa3JIH-
Yyt 6roTpaHchOopMaIlii KCEHOOMOTHKOB, K KOTOPBIM
W OTHOCSITCSI JICKapCTBEHHBIC CPEICTBA.

Beimn mpoaHanmm3upoBaHBI aJIeJbHBIC BapHaHTHI
TeHOB ceMeiicTBa muroxpoma P450 CYP2CY9, CYP2D6,
CYP2C19, cBsi3aHHBIE ¢ U3MCHECHUEM HUX aKTUBHOCTH.
BapuanTt *1/*1 mis BceX IUTOXPOMOB SIBJISIeTCSI HAanbo-
JIee 9acTO BCTPEYACMBIM B MOITYJISIIUM W aCCOLIMHUPO-
BaH C HOpPMaJbHOM pabOTON MUTOXpOMa. ACCOIIMUPO-
BaHHBIMH C U3MEHEHUEM aKTUBHOCTH SIBJISUTUCH CIICITY-
oune autenbHbie BapuaHTel: CYP2C9*2, CYP2C9*3,

CYP2D6*3, CYP2D6*4, CYP2CI19*2, CYP2C19*3,
CYP2C19*17 (“mMmuHOpHBIE” ajenn).

B rpymme nanneHToB ¢ CHMHAPOMOM IIUTOJIM3a BBISIB-
JICHO TOCTOBEPHOE YBEIMUCHIE YaCTOTHI BCTPEYACMOCTH
“MUHOPHBIX” aJUICJIbHBIX BApUAHTOB.

Hanmuuwme “MUHOpPHBIX” aJUIENbLHBIX BapUaHTOB
He SBISUIOCH (DAKTOPOM pHCKa cTeaTroremnaro3a —
HAXBII 6e3 cuHapoMa IMTOIMU3A.

YacToTa BCTpEeUyaeMOCTH “MWHOPHBIX” aJlJIeTbHBIX
BapMaHTOB ObIJIa JOCTOBEPHO BBIIIE B TPYIIIC C CHHIPO-
MOM 1uToau3a (puc. 3, Tadi. 4): mis amneneit CYP2C9*3,
CYP2D6*4, CYP2C19*2, CYP2C19*17 (p<0,01).

B Tabnmiie 4 mipuBeneHBI MCCICOIOBAHHBIC TeHETHYC-
CKHeE JIOKYCHI (HOMepa Is), KOTOPHIC OIPEHEISTIOT COOT-
BETCTBYIOIIME YAaCTOTHI MUHOPHOTO aJIJICNISI ¥ €BPOIICOM -
noB 1o gaHHbIM III ¢a3bsl MexayHapomgHOro mpoekTa
1000 renomMoB Ha ocHoBaHuM aHanm3a 1004 eBporieiilieB
pa3IMIHBIX HaMOHAJbHOCTel. Takke UISI CpaBHEHMS
MIpUBeIcHA PacIPOCTPAHEHHOCTh MUHOPHBIX aJllescit
y 902 poccuiiCKUX DOHOPOB HAa OCHOBAHWHU JaHHEIX,
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Tabnuua 4
CpaBHeHMe YaCTOT MUHOPHbIX annenel reHoB cemeiicTea uuroxpoma P450
no paHHbIiM npoekTa 1000 reHomoB ¢a3a lll, nonynsumoHHoit Bbioopku UXBPM (r. HoBocnbupck),
KOHTPOJIbHOW rpynne 6e3 0CNOoXHEeHWit Tepanuu U rpynmne ¢ CUMHAPOMOM LuTonu3a Ha ¢poHe neyeHus
leH RS v TpuBMansHoe YacTbiin Penkuii MonynAUMOHHBIN KOHTPONb MauyeHTbl, BOLWeALLVE B UCCNER0BaHE p(1) p(2)
HagBaHue annens amens  annenb  1000g (1004) WXEDM (902)  KowTtpons (62) 1NN (12)
CYP2C19 rs4244285 *2 G A 0.145 0,123 0,040 (5) 0,208 (5) 0,007 0,01
CYP2C19 rs4986893 "8 G A 0,0146 0,003 0 0
CYP2C19 rs12248560 17 C T 0.224 0,168 0,072 (9) 0,416 (10) 0,023 0,0002
CYP2C9 rs1057910 *2 A (¢ 0,124 0,101 0,064 (8) 0,125 (3) 0,71 0,28
CYP2C9 rs1799853 *3 C T 0,073 0,053 0 0,166 (4) 0,00001  0,00006
CYP2D6 rs35742686 "8 T del 0,019 0,014 0 0
CYP2D6 rs3892097 *4 C T 0,186 0,128 0,080 (10) 0,333 (8) 0,003 0,0002
Mpumeuanue: p(1) — npu cpaBHeHWM NONyNALMOHHO rpynnbl UXBEPM 1 rpynnel ¢ CUHAPOMOM LTONM3a Ha GoHe Tepanuu, p(2) — Npy CPABHEHUM KOHTPOSbHOW rpynmnbl
63 0CNOXHEHWIA U FPyNMbl C CUHAPOMOM LiTONM3a Ha GOoHe Tepaniu.
Tabnuua 5
AnnenbHble BapuaHTbl uuToxpomoB CYP2C9, CYP2D6 n CYP2C19
y naumenTos ¢ HAXKBI u cuiapomMom uutonusa Ha ¢poHe Tepanum
Kop naupeHTta AnnenbHble BapuaHTbl LMTOXpoMoB CYP2C9, CYP2D6 n CYP2C19
2C9*2 2C9*3 2D6*3 2D6*4 2C19*2 2C19*3 2C19*17
A01 C/T A/A A/A G/G A/A G/G c/C
A02 c/C A/C A/A G/G G/G G/G T
A03 C/T A/C A/A G/A G/G G/G c/C
A04 c/C A/A A/A G/G G/G G/G C/T
A05 c/C c/C A/A G/A G/G G/G /T
A06 c/C A/A A/A G/A G/A G/G C/T
A07 c/C A/A A/A G/A A/A G/G c/C
A08 c/C A/A A/A G/A G/G G/G c/C
A09 c/C A/A A/A G/A G/G G/G /T
A10 C/T A/A A/A G/G G/G G/G c/C
A1 c/C A/A A/A G/A G/G G/G C/T
A12 c/C A/A A/A G/A G/G G/G c/C

MpumMeyaHue: BblaeNEHbl “MUHOPHBIE” FTEHETUYECKIE BAPUAHTI.

IIPEIOCTAaBICHHBIX JlabopaTtopueil (apMaKoTeHETHKI
MNXBDPM (r. HoBocubdmpck).

YV kaxporo m3 12 MalMeHTOB BCTPETUIICS XOTSI OBI
ONWH HEeOJArONMPUSITHBI TeHEeTUYECKWA BapWaHT,
a B 66% ciy4aeB uMenu codeTaHue 2 u 0ojee “MUHOP-
HBIX” ajijIeliel B pa3HBIX TeHaX CeMeicTBa IIUTOXpoMa
P450. B Tabmuie 5, mpencraBiieHbI KOHKPETHBIC BBISIB-
JICHHBIC “MUHOpHBIC” TeHETUIECKIE BApUAHTHI, aCCOII-
MpPOBaHHBIE ¢ U3BMEHEHHOI paboToit (hepMeHTOB ceMeli-
ctBa uuToxpoma P450 y 12 mamuenTtos ¢ JITIII. Couera-
HUe 2 “MUWHOpPHBLIX” ajiIebHBIX BAapMAaHTOB B TeHax
cemeiictBa mToxpoMa P450, y omHOTO M TOTO Xe MHally-
€HTa B TPYIIIIE KOHTPOJISI BCTPETWJIOCh y 1 YelOBeKa,
Yy KOTOPOTO HE OTMEYAIOCh cTeaToreraro3a. B cpemreM
y MAIlMEHTOB C IIMTOJIM30M BCTpeYanoch 2,5 HebJiaro-
MIPUSATHBIX aJIJICIBHBIX BapHaHTA, TOTIA KaK Y MalleHTOB
6¢3 muronm3a Ha pone Teparmmu — 0,5 (p<0,001) (puc. 4).

CoueraHne HECKOIBKUX HEOIATOIIPUATHEBIX ajUIeiei
CHIXKaeT KOMIICHCATOPHBIE BO3MOXHOCTH ITalleHTA

MIpY TIOBBIIIICHHOM KOJIMYECTBE CYyOCTPaTOB, KOTOPBIC
IOJKHBI TIOABEPTHYTHCSI META0OIU3MY C ITOMOIIBIO
oUTOXpOoMOB ceMeiicTBa P450. IIpy 3TOM KpUTUUECKUM
MOXET OKa3zaTbCsl He TOJbKo couertanue JIC B iumcre
Ha3HAYeHMsI, HO U IIpUMeHsieMble manueHToM BAJlbI
0¢3 comTacoBaHUS ¢ BpauyoM, Ha YTO HEOOXOIMMO 00pa-
IIaTh BHUMaHWE MalMeHTa. Tak, 3KCTpaKThl TUHKIO
61100a M TpaBHI 3BepO0OS ABJISIIOTCS aKTUBHBIMY MHTH-
outopamu CYP2C9, ¢ ygacTueM KOTOPOTO IPOUCXOIUT
MeTabom3M BapdaprHa, HEKOTOPBIX CAPTAHOB 1 HECTE -
POUIHBIX MPOTUBOBOCIAIUTENBHBIX CPEACTB (Tabia. 6).
Y manumeHTOB, UMCIOIINX TeHETHIECKYIO IIPEapacIioo-
KEHHOCTb K CHIKCHHIO aKTUBHOCTH (DePMEHTOB, METa-
o6onusupytomux JIC, BaXHO YYUTBEIBATH HE TOJBKO
coueTaHWe CyOCTpaTOB KOHKPETHBIX IIMTOXPOMOB,
HO ¥ MHTHOWTOPOB JAHHOTO IIUTOXpOMa. Y IalleHTOB
C BBISIBJICHHBIM HEOJIAaTOIIPUSTHBIM aJUIeIbHBIM BapyaH-
TOM COOTBETCTBYIOILIETO LIMTOXpOMa, IO BO3MOXHOCTH,
MIpY HAIMYUWM KIMHWYCCKMX ITOKa3aHMil, HEOOXOTMMO
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Ta6nuua 6
®depmeHTbI CEMeEICTBa LuTOXpoMa P450
1 MeTabosIM3M HEKOTOPbIX NPenapaTos

®epmeHt  CybeTpatsl He cy6eTparhl WHrnémtopsl
(aHanoru)

CYP2C9 HMBC pvBapokcabaH, aMMOAapOoH,
BapdapwH, naburatpaH, dnykoHason,
npenaparbl MeTHOPMUH, MWKOHA301,
CynbdOHUIIMOYEBMHLI  BaiCapTaH, aMeHTOdNaBoH,
KaHAecapTaH, anpocapTaH BasIbpoeBast
N03apTaH, kucnoTa
TenMucapTaH,
npbecapTaH

CYP2D6 METONPONon areHonon, GnyokceTuH,
KanTonpun 6uconponon, NapoKCETUH,
TPULMKINYECKIE KapBeauon cepTpanuH
aHTUOEnpPeccaHThl $osuHonpun, pUTOHABUP,
aAMUTPUNTUINH 3Hananpwun, TepbuHaduH

nepuHaonpun, amMVoLapoH,

nmsuHonpun UMMETNANH,
Lenekokcmo,
KNOMUMPaMUH
MeToKnonpamua,
[LOKCOPYOULIMH

CYP2C19  xnonwuporpen, TUKarpenop ONYOKCETUH,
omenpasorn, naHTonpason NapOoKCETUH,
330menpason cepTpauH,
BOPUKOHA30 aHTUKOHBY/bCAHTbI

(Banbnpoarsl,
kap6amasenuH)

3aMEHUTh IIperapar Ha aHaJIOITMYHBIA C APYTUM THUIIOM
Metabonmsma (1aba. 6). OCHOBHBIM (hepMEHTOM OHO-
TpancopMaum wMetornpojona spiasgercas CYP2D6,
TOraa Kak 0Kojo 95% 6ucomnpoiioia MeTaboIUu3UpyeTCs
¢ momombio n3odepmenta CYP3A4, a CYP2D6 urpaet
JIMIIb HE3HAYUTEIbHYIO POJib. ATEHOJIOJ BBIBOIMTCS
IMOYKaMU B HEU3MEHEHHOM BUJIE.

3aknioueHue
He BBISIBIIEHO JOCTOBEPHOI KOPPEIISILIMY MEXITY CUH/I -
POMOM LUTOJIMN3a U (I)CHOTI/IHI/I‘{CCKI/IMI/I mmapamMeTpaMu:
I10JI, BO3pacCT, MHACKC MacCCHhI T€J1a. HO,E[TBep}KI[eHa I10JI0-

Jlutepatypa/References

1. Mengoli M, Parmeggiani D, Mengoli MC. Drug-induced hepatotoxicity: clinical and
biochemical features of 26 patients and a review of the literature. Recenti Prog Med.
2011,Jun;102(6):253-60. doi: 10.1701/893.9843.

2. Van Wagner LB, Rinella ME. Extrahepatic Manifestations of Nonalcoholic Fatty Liver
Disease. Curr Hepatol Rep. 2016,Jun;15(2):75-85. doi: 101007/s11901-016-0295-9.

3. Rafig N, Bai C, Fang Y, et al. Long-term follow-up of patients with nonalcoholic fatty liver.
Clin Gastroenterol.Hepatol. 2009 Feb;7(2):234-8. doi:10.1016/j.cgh.2008.11.005.

4.  Cazanave S, Gores G. Mechanisms and clinical implications of hepatocyte lipoapoptosis.
Clin Lipidol. 2010;5(1):71-85 doi:10.2217/clp.09.85.

5. Kodama Y, Brenner DA. C-Jun N-terminal kinase signaling in the pathogenesis of
nonalcoholic fatty liver disease: multiple roles in multiple steps. Hepatology. 2009;49(1):6-
8. doi:10.1002/hep.22710.

6.  Shulpekova YuO. Pathogenic role of lipids in non-alcoholic fatty liver disease. RUIGHC.
2012; 22(1):45-56. (In Russ.) LLynbnekosa 0. O. MNaToreHeTuyeckoe 3HaueHve Nnuaos
Npu HeankoronbHOM XMpoBoi 6one3nn neveHn. PXXITK. 2012;22(1):45-56.

Huronusz bes nutonuza

= MenuaHa
025%-75%
T Min-Max

Puc. 4. KonnyectBo “MMHOPHBLIX” annenet reHoB cemeinctea uutoxpoma P450
y NaLUYEHTOB C CUHAPOMOM LMTOAM3a U 63 OCNOXHEHWIE Tepanuu.

xurenbHasa Koppemsiuusgs HAXKBII ¢ abgpoMuHanIbHBIM
oxupeHueM u UMT.

He BEISIBIIEHO TOCTOBEPHOM KOPPEIISIITAI MEKITY CUHII -
POMOM HUTONIM3a M KITMHUICCKUMHI U OMOXMMUIECKIMU
daxropamu.

[IpucyrcTBHe MWHOPHBIX ajulejiei TeHOB CUCTEMBI
nutoxpoma P-450 — CYP2C9, CYP2D6, CYP2C19
TMOBBIIIACT PUCK IIUTOJIM3a Y TMAIIMECHTOB MPY JICUCHUHN
oboctpennii CC3 Ha (poHe cTeaToremnarosa.

HeobGxomumbl  panpHeiiinmne ¢apMaKoreHEeTUYSCKIe
VICCTICTIOBAHMSI TSI pa3pabOTKM MPAKTHUYECKIX PEKOMEHIA-
LIVIA TS TIPOBEICHIST TEHETIIESCKOTO TeCTUPOBAHMS TTAICH-
TaM U3 Tpynnbl Beicokoro pucka JIIII ¢ uenbio BeIOopa Hau-
Oortee 0e30MacHO KOMOMHAIIMY JIEKAPCTBEHHOM TEPAITUU.

KonuKT uHTEpecoB: Bce aBTOPHI 3asIBISIIOT 00 OTCYT-
CTBWH MTOTEHIINAJIBHOTO KOH(INKTa MHTEPECOB, TPEOYIO-
IIEr0 PacKphITUS B JAHHOI CTaThe.

7. Introduction to Hepatology: a guide. Schiff YR, Sorrel MF, Maddrey US. A translation
from English. Ed. Ivashkin VT, Bauerova AO, Maevskaya MV. 2011. 704 p. (In Russ.)
LWudo tO.P., Coppen M.d., Mapapein Y.C.; Mep. ¢ aHrn.; noxn pea. Meawkuua B.T.,
Byeseposa A. O., Maesckoit M. B. BBenenwe B renatonoruio: pykooactso. M.: F30TAP-
Megpa. 2011704c. ISBN 978-5-9704-1969-4.

8.  Ivashkin VT, Mayevskaya MV, Paviov ChS, et al. Diagnostics and treatment of non-
alcoholic fatty liver disease: clinical guidelines of the Russian Scientific Liver Society
and the Russian gastroenterological association RIGHC. 2016;26(2):24-42 (In Russ.)
WBawkuH B.T., Maesckasa M.B., MasnosY.C., u ap. KnuHuyeckue pekomeHaaumm
N0 AVArHOCTUKE U NEYEHMIO HeankorobHOW XWpoBol 6one3Hn nevern Poccuitckoro
06LLEeCTBa N0 N3YHEHMIO NeYeHN N POCCUIACKON racTpO3HTEPONOrMHECKO accoLmaumm,
PXITK. 2016;26(2):24-42.




OPUTMHAJbHBIE CTATbU

Accoumnauus ﬂOﬂMMOp¢M3Ma HeKOTOpPbIX reHOB-KaHAunaaToB C pa3BUTUEM SHAOKApAUTOB

HEeMHPEKUNOHHON U NHPEKLMOHHOW STUONOrUN

Baxapesa tO. C.1, Makcumos B. H.1'2, AkunHWwHa E. l/I.1, Yanaesa H. H.?

Llenb. BbifiBNeHE BO3MOXHbIX aCCOLMATMBHbIX CBA3EN MexXay nonMmopdunamamm
reHOB-KaHAMAATOB U Pa3BUTUEM SHAOKAPANTOB UHDEKLMOHHOTO (M3) 1 HenHdek-
LIMOHHOr O rexesa.

Martepuan u metogbl. Bbino o6cnenosaHo 175 nauyeHToB, koTopble Obinu pasae-
NleHbl Ha ABe rpynnbl: nepBas — 81 naumeHT ¢ HeHMEKLMOHHBIM 3HA0KapPAUTOM
n BTOpas — 94 naumenta ¢ M3. Mbl NPMBOAMM CPaBHUTENbHBIA aHan3 4acToT
reHoTUnoB nonumopduamoB natn reHos: rs11697325 (-8202 A/G) rena MMP9,
4a/4b reHa NOS3, rs4340 reHa ACE, rs2476601 (C1858T) rena PTPN22, rs231775
(49 A/G) reHa CTLA4 B rpynnax € 3HAOKapAUTaMu 1 30,0POBbIX MHAVBUAYYMOB.
Pesynbratbl. OGHapyxeHa accouvauusi ¢ aHpokapautamu rs11697325 (-8202
A/G) reHa MMP-9 n 4a/4b rena NOS3, a Takxe rs2476601 (C1858T) rena PTPN22
c na.

BaksoyeHune. Takum 06pa3om, A5 TPEX 3 MATW U3YYEHHbIX HaMU NonUMopdus-
MOB BbIIBIEHa accouuaums ¢ CUHAPOMOM BEreTauuii Ha knianaHHOM annapaTe
cepaua.
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Association of polymorphism of some candidate genes with the development of non-infectious

and infectious endocarditis

Bakhareva Yu. S., Maksimov V.N."?, Akinshina E.1., Chapaeva N.N.”

Aim. To study association between polymorphisms of candidate genes and the
development of non-infectious and infectious endocarditis (IE).

Material and methods. During the study 175 patients were examined. They were
divided into two groups: the first group — 81 patients with non-infectious
endocarditis and the second one — 94 patients with IE. We present a comparative
analysis of the genotype frequencies of the five genes polymorphisms: rs11697325
(-8202 A/G) of the MMP9 gene, 4a/4b of the NOS3 gene, rs4340 of the ACE gene,
rs2476601 (C1858T) of the PTPN22 gene, rs231775 (49 A/G) of the CTLA4 gene in
groups of patients with endocarditis and healthy individuals.

Results. We found association between endocarditis and rs11697325 (-8202 A/G)
of the MMP9 gene, 4a/4b of the NOS3 gene, as well as rs2476601 (C1858T) of the
PTPN22 gene with IE.

Conclusion. Thus, association between three of the five polymorphisms and
vegetations on the valvular heart apparatus was revealed.

Russian Journal of Cardiology. 2018;23(10):83-88
http://dx.doi.org/10.15829/1560-4071-2018-10-83-88

HNHubekumonHbi sHmokapaut (M1B) — 3To Hapytie-
Hue (YHKLUMHU KJIaaHOB cepila, OOYCIOBIEHHOE HX
IeCTPYKIUei, acCOMMMPOBAHHOE C MHMEKIIMOHHBIM
BOCIIaJICHHEM 3HIOKapaa, COMPOBOXIAIOIIEECsS CUC-
TEMHBIMU BOCHAIUTEIbHBIMU U ayTOUMMYHHBIMU peaK-
uusiMu. 3a00J1eBaHe MOXET BO3HUKHYTh B JII0OOM BO3-
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pacTe, Kak y JeTeif, Tak M Y TOXWIBIX Tiofeii. Exerom-
Hag 3aboneBaeMocth D cocrasnger 3,8 ciyyasg Ha 100
TBIC. HaCeJeHUS. YBeTUUeHe 9acTOThI 3a00J1eBaeMOCTH
WD B mocaegHue ToObl CBSI3aHO C pacIpoCTpaHEeHUEM
ONepaTUBHBLIX BMEIIATEABCTB M JMAaTHOCTUYECKUX
MaHUTyaguuii Ha cepaue. [Ipornos D ocraetcs 6onee
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B ueM 80% ciyuyaeB HeGiaronpusTHbM. IlpuunHo
CMEPTU TAIIMEHTOB CTAHOBSITCSI CENITHMYECKUE COCTOSI-
HUS C TIPOSIBJICHUEM MOJIMOPTaHHON HETOCTATOYHOCTH,
TpoMOOOMOOIMICCKIE OCIOXHECHUSI C ITOpakeHUEM
IEHTPAJIbHON HEPBHON CUCTEMBI, TPOMOOAIMOOIHNHU
JIeroyHoM aptepuu [1].

M3BecTHO, YTO HEKOTOPBIE M3MEHEHUSI HYKJICOTHI-
Hoi tocnenoBaTeabHocT JJHK MoryT BusiTe Ha MHpeK-
IIMOHHBII TIPOIECC, YTO paHHee OBUIO MTOKA3aHO IS
cericrica M Jpyrux WMHEPEKIUOHHBIX TIpoIeccoB [2].
Ha accommanuro ¢ nHpapKToM MHOKapaa IIpOBEpSIoCh
939 renos, 1o 91 u3 Hux umeercs ot 10 go 126 nyo6auka-
mii B PubMed. IMouck reHetmyeckux mapkepo MD
TOJBKO Havajicss W II0Ka He yBeHYaJcd 3HAYMMBIMU
Haxonkamu. B 6a3ze mannbeix HUGE Navigator B pasmerne
Phenopedia mmeroTcd nBa (eHOTHIIAa — DSHIOKAPIWUT
" OaKTepHaJIbHBIM SHIOKapauT. Ha accommarmio ¢ mep-
BBIM (DEHOTUIIOM IIPOBEPSIOCH 28 TeHOB (M3 HMX I10 6
reHam 2 myOJMKaLKMK), CO BTOPHIM (eHOTHIIOM — 6
reHoB. Tak, HallpuMep, ITOKa3aHO, YTO MTOJIUMOP(U3MBI
B T€HE peIeIrTopa TPOMOOIIMTOB He BIMSIOT Ha TCUCHUE
NUD [3]. He obOHapykeHO IOCTOBEPHBLIX acCOLALINIA
¢ D BapmaHTOB TeHOB HEKOTOPHIX TOJII-TTOMOOHBIX
penenrropoB (TLR) n untepaeitkuaos (IL) [4]. Xots mst
OIIHOTO ONHOHYKJIeOTHAHOro moimMopdmima (OHII)
B reHe TLR2 (R753Q) McmaHCKMMM HCCIIEIOBaTEIIMU
ITOKa3aHO TOBOJIFHO BEICOKOE OTHOIICHME ITAHCOB (OT 3
1o 13 B pa3HBIX Momessix). Bo3aMoxHO, 3To oT4acT 00b-
SICHSIETCS HEOOJIBIITMM Pa3MEpPOM HMCCIIEAYEMBIX TPYIIII
(65 GonbHBIX 1D 1 66 yenoBeK KOHTPOb). U ewé ms
omHoro OHII B rene /L6 (c.471+870G/A) HeMeUIKNMU
nuccienoBaTessMu Ha rpymire (104 mammeHTa) moKa3aHa
accoruanms ¢ UD [4, 5]. OcHoBa TreHeTUYECKOM BOCIIPH-
WMYMBOCTH K SHIOKAPOUTAM OCTAETCS MaJON3ydeHHOM
mpobaeMoii. Tak, B OTHOM M3 Omy06IMKOBaHHEBIX B 2017T
WCCIICIOBAaHMIT Ha TpymIe manueHToB ¢ MD (r. Keme-
poBO) OBLIO MOKa3aHO, 4To TeHOoTUNn GA IoJImMOp-
¢usma rs1143634 rena [LIB, renorunt GT mnonu-
Mmopdusma rs3212227 rena IL12B, renotun AC 1mo-
sumopdusma rs1130864 rena CRP u G anjenb MHoIu-
Mmoppusma rs1801197 rema CALCR accoumupOBaHBI
¢ yMeHblIeHneM pucka MO, torma xak TT reHoTun
nomumopdusMa rs1205 B rene CRP OblI CBSI3aH ¢ 6oee
BBICOKMM pucKkoM KD [6].

Heundexunonnsnii sumokapaut (HUD) xapakrepu-
3yeTcsl OIOKECHUSIMA Ha CTBOpPKaX KJIAITaHOB, HE COIEP-
Xammx 6akTtepuii [7]. U3BecTtHO, uTo HUD MoxeT pas-
BUBATBCSI BCIIEACTBME TCHETHMIECCKOM IIPEApacIoo-
KeHHocTH. PazBute HHMD MoxXeT OBITH CBA3aHO
¢ HapylieHreM B oOMeHe (hoIaToB, HaIIpUMep, ¥ TOMO-
suror o T ayutemo, moauMmopdusma C677T reHa MeTu-
neHTteTparuapodonarpenykrassl [8]. [IpencraBuseT Kim-
HUYECKU MHTepeC MEepBUIHBIA aHTU(HOCOHOIUIUIHBINA
CHHOPOM, pa3BUBAIOIINIICS B pe3y/IbTaTe ayTOMMMYHHBIX
peakumit K dochoaunmumaM 3HIOTEIUs, MeMOpaHaM
SPUTPOLIMTOB M HEPBHBIX KJIETOK [9].

HccaemoBanme MOJIEKYISIPHO-TEHETUUECKUX OCHOB
MHOTO(AKTOPHBIX 3a00JI¢BaHUN OTHOCHUTCS K ONHOM
W3 HamboJjee CIOXHBIX 3alad COBPEMEHHOII T€HETHKU.
3HaHMEe TEHETUYECKMX (PAaKTOPOB, IPEIpaCIIOarafoIInX
K pa3BUTHIO 3a00JIEBaHUS ¥ €TO OCIOKHEHMIT, MMECT BaK-
HOE IIPOTHOCTUYCCKOE 3HAYCHWE W MOXKET WCIIOIb30-
BaThCS MPU JOCUMITTOMaTU4ecKoi auarHoctrke [10]. Mbr
TNPUBOINM CPAaBHUTEIBHBIA aHAJIM3 YacTOT T€HOTHIIOB
nonuMopu3MoB msaTH reHoB: 1511697325 (-8202 A/G)
TeHa MATPUKCHOM MeTaJuIoNpoTenHas3bl-9 (MMP-9),
4a/4b teHa cmHTa3bl okcuma azora (NOS3), rs4340
reHa aHTHOTeH3WHIIpeBpamaomero ¢gepmenTra (ACE),
152476601 (C1858T) reHa, KOOUPYIOILIETO TUPO3UHOBYIO
docdarazy 22 tuma (PTPN22), rs231775 (49 A/G) reHa,
KOIHPYIOIIETO ITOBEPXHOCTHBIM aHTUTEH IIMTOTOKCHYC-
ckux T-mumdonuroB (CTLA4) B rpymniiax ¢ SHIOKApIHA-
TaMM 1 300POBBIX MHINBUIYYMOB.

Lenp mccaemoBaHus: BBIIBICHUE BO3MOXKHBIX acCO-
IUATUBHBIX CBSI3eil MeXOy mommMopdu3MaMu TeHOB-
KaHINIATOB M Pa3BUTHEM SHIOKAPINTOB MHMOEKIIMOH-
HOTO M HeMH(EKIIMOHHOTO TeHe3a.

Matepuan n metogbl

ITepBag rpynmma ¢ HUD cocrout n3 81 manuenTa: 40
myxxurH (49,4%), 41 xenmuna (50,6%). CpenHuii Bo3-
pacT TAalIMEHTOB HAa MOMEHT OOCJIeIOBAaHMSI COCTaBHII:
43+13,89 ner. Bropyio rpyrmy cocraBwim 94 manueHTa
¢ UD (13 Hux 76 MalMeHTOB C IEPBUYHBIM SHIOKAPIUTOM
u 18 ¢ BTOpMYHBIM SHIOKapauToMm). [Ipm IepBUYHOM
sHOoKapauTe: 54 Myxx4urHbI 1 22 xeHiuHbI (71,1 1 28,9%,
COOTBETCTBEHHO). [1py BTOpIHOM 3HIOKapauTe: 15 MyX-
YyiH U TpU XeHIIuHbI (83,3 u 16,7%, COOTBETCTBEHHO).
CpemHuii Bo3pacT Ha MOMEHT OOCJICIOBAHMSI COCTABILI
38+12,46 u 41£16 ner, coorBerctBeHHO. CpeaHmii BO3-
pacT malleHTOB He MMEJ CYIIeCTBEHHBIX Pas3InIunii, 00JIb-
IIIMHCTBO COCTABWJIM JIMIIA MOJIOAOTO M CPETHETO BO3pac-
Ta, IT0 TeHACPHOMY IIpHU3HaKy B rpyrre ¢ HUD pacmpene-
JICHWEe 0Ka3aJIoCh B PAaBHOM IIPOLICHTHOM COOTHOIIICHWUH,
a B Tpymme MHOEKINOHHOIO SHIOKAPINUTA 3HAYUTEIIEHO
npeBayupoBaan MyxkunHbl, p=0,001. Knmuanaeckwnit 610K
HCCIICMOBAHMI BKITIOYAIT COOp M aHAJIN3: 3KaJIo0, aHaMHe3a
3a00JICBaHUSI W KU3HM, OLCHKY OOBEKTMBHOIO CTaTyca.
[TammeHTH ¢ HeTaBHO MEPEHECEHHBIMU OCTPBIMU COCTOSI-
HUSMU (TpaBMa, ITOIMXUMHUOTEpaIsl, HelaBHee XUPYpPIri-
YyecKOoe BMEIIaTeIbCTBO), a TakKxKe OepeMeHHBIe ObLIU
WCKITIOUEeHBI. [IBeCTH YCIIOBHO 3IOPOBBIX YelIOBEK (0e3
KJIAITAHHOM TIATOJIOTMH), COIIOCTABMMBIX II0 BO3PacTy
¥ TIOJTY COCTaBIJIA KOHTPOJIBHYIO TPYITITY.

NubopMupoBaHHOE comlacKe OBUIO ITOOITMCAHO
BCeMHU YYaCTHUKAMM HcciemoBaHus. WcciaemoBaHUe
BBITIOJTHEHO B COOTBETCTBUM C 3TUUCCKUMU CTaHIAPTAMU
XeIbCUHKCKON IeKapanun BceMupHON accolmaliy
“Orrdyeckre TIPUHLMITEI TIPOBEICHUS HAYIHBIX MEIu-
IUHCKUX UCCICIOBAHMI C yIacTHEM JejIoBeKa” .

ChIBOpOTKA KpOBU ObIIa TOJIy4eHA Y ITAllCHTOB,
TMIPOXONWBIIMX JIEUCHUWE U OOCIeHOBAaHUE B YCIOBHIX
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Yactotbl reHoTunoB OHIM B rpynne ¢ HUA 1 U3 n koHTpONbLHOM rpynne

Monrmopdusm leHoTvMbI Kontponeras rpynna (ll)
leH n (%)
rs11697325 AA 44 (22)
MMP9 AG 108(54)
GG 48 (24)
4a/4b 4a/4a 6(3)
NOS3 4a/4b 51 (25,5)
4b/4b 143 (71,5)
rs4340 Il 43 (21,5)
ACE ID 105 (52,5)
DD 52 (26)
rs231775 AA 52 (26)
CTLA4 AG 102 (51)
GG 46 (23)
rs2476601 cC 150 (75)
PTPN22 CcT 48 (24)
T 2(1)

I'BY3 HCO T'Kb Ne 34 (tmaBHbiil Bpau SApoxHo B.W.).
lenoTurmMpoBaHMe BBITOMHSIN Ha 6a3e HayuHo-mccire-
IOBATEJIbCKOTO MHCTUTYTA TEepaluyu W IIpOIUIaKTHYIC-
ckoit memuumHbl. I'enomuyro JIHK Beimesnsiim u3 6-10 v
BeHO3HOI KpoBu. O6pasisl KpoBH 10 skcTpakuuu JHK
xpaHunau npu temreparype -20° C. Okcrpakuug JHK
W3 KPOBH IIPOBOMIIACH (DEHOI-XIIOPO(POPMHBIM METO-
nmoM. [Tommmopdusmer 4a/4b rena NOS3 u 1/D rena ACE
TecTupoBasim ¢ momombsio ITIHP ¢ dnankupyommmu
IIpaitMepaMu C TTOCIIEIYIOIINM 3JIEKTPO(DOPE30M B IOJIH-
aKpMJIAMHIHOM TeJie, IT0 OIyOJIMKOBAaHHBIM METOIMKAM.
IMomumopdusmel rs11697325 rena MM P9, 1s2476601 rena
PTPN22, rs231775 rena CTLA4 TecTUpOBaJIv C TOMOIIBIO
TP ¢ ananu3zoM rmonumopdusMa JJIUHbI PeCTPUKIINOH -
HBIX (pparMeHTOB MO ONMYOIMKOBAaHHBIM MeTonuKam [10].
YacToThl TEHOTHIIOB B M3y4YaeMEIX TPYIIIaxX IIPEICTaB-
JieHsl B Tabauie 1. CTaTUCTUYSCKUA aHaJIN3 TIPOBOIIIIN
¢ TIOMOIIBIO cTaTucTUYecKoro makera SPSS, Bepcud 21.0.
PacmipenencHme 9acTOT T€HOTHUIIOB BCEX ITOJIUMOPGhU3-
MOB B KOHTPOJIBHOIT TPYIIIIE COOTBETCTBOBAJIO PaBHOBE-
cuto Xapau-BaiinOepra. Pacuer BeIMYMHBI OTHOIIEHUS
maxcoB (OILI) npoBommm o Metomy Bynbda-XommeitHa,
KOTOPBINA JOITyCKaeT pacu€Thl 10 Tabmmile 2X2 IS CIIy-
YyaeB, KOTIIA XOTS ObI OHA U3 sT9eeK TaOIUIIBI MMEET 3HaUe-
HHE HOJb. JJOCTOBEPHOCTh Pa3INIMii YaCTOT M3ydaeMBIX
TMPU3HAKOB B ATBTCPHATUBHBIX TPYMIAX OMPEnesIn
10 KpUTEPHIO ) ¢ mornpasKoii Meittca Ha HepephIBHOCTD
1 IBYCTOPOHHEMY BapHaHTy TOYHOTO MeToma Duirepa mist
YeThIpeXnoNbHBIX Tabmmi — PTMF2. Cratuctnuecku
3HAYMMBIMU CYUTAIICH pasmmuus mpu p<0,05.

Pesynbratbl u 06cyXaeHue
HOpa)KeHI/IC KJIaltaHOB cepana BapbupoBajo
OT MUHUMaJIbHBIX HapylleHU# (HeOoabllasl peryprura-

TaGnuua 1
Ipynna c U3 (1) pynna ¢ HMS (1) P
n (%) n (%)
15 (39,5) 12 (31,6) 0,03
17 (44.7) 15 (39,5)
6(15,8) 11(28,9)
2(53) 1(2,6) 0,015
15 (39,5) 17 (44.7)
21 (55,3) 20 (52,6)
6(15,8) 9(237) 0,53
24 (63,2) 22 (579)
8 (211) 7(18,4)
12 (31,6) 14 (36,8) 0,3
18 (47,4) 19 (50)
8(211) 5(13,2)
25 (65,8) 28 (73,6) 0,01
7(18,4) 10 (26,4)
6(15,8) 0

s, YTOJIIIICHNE CTBOPOK KJIATIAHOB), BHISIBIISIEMBIX TIPA
9XO0KapAuorpamIecKOM WCCICIOBAaHUM 10 TSKEIIBIX
TIOPOKOB (CTEHO3 MJIN HEMOCTATOYHOCTD KJIATIAHOB CEep-
1a). B cBsI3u ¢ aTUM TpebGoBaIoOCh MpPOBeAcHUE OoJice
IEeTaTbHOTO aHalm3a TPOMOOTHYECKUX HACIOCHUM.
Huarno3 HUWD ObIT BBICTABIEH IIOCIE WCKITIOUYESHUST
MHAEKIINOHHON TIpUPOABl 3HIOKAPAWUTA, COTIACHO
kputepusasm Duke [1]. B rpynne maumentoB ¢ HUD
OTMEYaJIM MOpaxXeHre MUTPaIbHOTO KjamaHa B 88,8%
cly4yaeB, aOpTallbHOTO KjaraHa — B 51,3%. @opmupo-
BaHUE BereTallMii Ha TPUKYCITUIATBHOM KJIallaHE SIBJISI-
Jochk Hambojee yacteiM nipu MD: B 77% caydaes
Ha MHTAKTHBIX KjamaHax u 28% cilydyaeB Ha M3MEHEH-
HBIX KinamaHax, p=0,03. Pa3Mep rpymm OTHOCHUTEIBHO
HEBEJIMK, B YaCTHOCTH, M3-3a HU3KOI YaCTOTHI BRISIBIISI-
€MOCTH KJIallaHHOTO MopaxeHus y mamueHToB. Oco-
OCHHO HU3KHMU IIPOIEHT OOHApYyXKCHMS BereTamuit
XapakTepeH s manueHToB ¢ HUD B ¢BsI3M co cKym-
HBIMH KJIMHUYCCKUMHU TPOSBICHUSIMU: MEIUICHHO (pop-
MUpYeTCs TIOPOK cepAlla, He TaK OBICTpO, Kak mpu M3,
MIPOTPECCUPYET cepaecUHast HEeIOCTATOUHOCTb.

B nHameMm wmcciaemoBaHUM W3YYEHBI TTOJTUMOP(U3MBL
MSTA T€HOB, KaK BO3MOXKHBIC MOJICKYISIPHO-TCHETUYC-
CKME MapKEpHl pa3BUTHUS SHIOKApAWTa, KaK WHQEKIIM-
OHHOM, TaK ¥ HeMH(MEKIIMOHHOI TTpuponsl. 1o pe3yinb-
TaTaM TeHOTHITUPOBAHMSI, HAa TICPBOM 3TaIle OIPEIeIsuIN
YacTOTHl TEHOTHIIOB, M3y4aeMbIX IOJIUMOP(U3MOB,
B TPYIIIaX MAaMEHTOB ¢ SHIOKAPINTAMU W KOHTPOJIbHOM
TpyIIIIe, 3aTeM OIICHUBAIM COOTBETCTBUE PACIIPEICIICHUS
YyacTOT TEeHOTUIIOB paBHOBecuio Xapau-BaiitnOepra
B KOHTPOJBHOW Trpymme (0 KPUTEPHUIO XW-KBampar).
¥ Bcex McclienoOBaHHBIX MMOJUMOPGMHU3MOB, pacIpeneie-
HUE YacTOT TEHOTUIIOB COOTBETCTBOBAJIO PAaBHOBECHUIO
Xapnu-BaiinOepra.
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IIpenmonaraercs, YT0 HEKOTOPBIE OSIKH, SKCIIPECCH -
pyembie Tipu 1B, MOTYT OBITH II0JIC3HEI B KA4eCTBE IIPO-
THOCTHYECKNX OMOMapKepoB 0oje3Hu. Harmpumep, mat-
pUKCHBIE MeTayTonpoTenHa3ssl MMP2 u MMP9, a Takke
uHrnoutopsl MMII, cUHTE3UPYIOTCSI B IIOPaAKEHHBIX
KJIaIlaHaX M IIPEICTaBIISIOT CO0O0M (pepMEHTHI, yI4aCTBYIO-
IIKe B AeTpagalliy TKaHei U peMoIeIMpoBaHNN BereTa-
muii. HaMu BEISIBIEHO CTAaTHMCTUYCCKU 3HAYMMOE TIOBBI-
IIeHNEe 9aCTOTHl HOCUTENIBCTBA TeHOTUIIA AA TIOIMMOP-
duzma 1511697325 (-8202 A/G) rena MMP9 B Tpymnre
nanueHToB ¢ sHaokapoutamu (y 40%), 1o cpaBHEHUIO
¢ KOHTposibHO# rTpynmoit (B 22%), p=0,03. CootrBer-
CTBEHHO, HOCHTEJIbCTBO TeHOTUIA AA TIOBBIIIACT BEPO-
SITHOCTh BO3HUKHOBEHUS SHIOKApANTA KaK MH(PEKIINOH-
HO#, TaK M HEMH(EKIIMOHHOI MPUPOALI MPAKTUICCKU
B IBa pas3a II0 CPaBHECHUIO C TpyImoi KoHTpojs, OI
=1,95, 95% AW: 1,1-3,48, p=0,03. [Ipu u3onupoBaHHOM
CpaBHCHUHU TPyImbl ¢ MO MO OTHOMIEHWIO K TPYIIIIe
KOHTpOJIs, TeHOoTUIT AA 1811697325 (-8202 A/G) reHa
MMP-9 noBHIIIACT PUCK PA3BUTHUS SHIOKAapAWTa Ooiee
yeM B 1Ba pasa, OILL: 2,31, 95% AU 1,11- 4,81, p=0,04.

DHOOTeMNAIbHBIE KJIETKA COCYIOB YYBCTBHUTEIBHBI
K pa3IMYHBIM IOBPEXKIAOIIMM (aKTopaM, TaAKMM Kak
CBOOOIHEBIC paguKallbl, BOCITAJIMTEIbHBIC OCIKH WU
XOJIECTEPUH, a CUCTeMa CUHTEe3a OKCHUIA a30Ta SIBIISIETCS
HamboJiee BEpOSITHBIM 3BCHOM, BIMSIOIIMM Ha SHIOTE-
ymit. OKcupa a30Ta 3afceiiCTBOBAH B JBYX BaXKHBIX IS
CepIeYHO-COCYINCTON CHUCTEMBI IIpolieccax: peryIsIuu
TOHYyCa TIAIKWX MBIIII COCYI0B 1 arperalni TpPOMOOIIH -
TOB B IIpollecce CBepThHIBaHMS KpoBu. Ilpm mcciemoBa-
HUY ToJIMMOop(du3MoB TeHoB NOS3 BBHISIBJICHO, YTO CHU-
KEeHUEe COIepXXKaHWs OKCHIA a30Ta HapyIlIaeT HOPMallb-
Hoe¢ (DYHKIIMOHHPOBAHHUE COCYIOB, ITOBBIIIACT TOHYC
COCYIOWCTOM CTEHKU M YCUJIMBAeT TPOMOOOOpa3oBaHME,
a yBeJIM4ICHNE TAaHHOTO (hepMEeHTa SIBJISIETCS IIPOTEKTUB-
Hoit Mepoii [11]. YacToTa HOCUTENIbCTBA TeHOTHUIIA 4b/4b
reHa NOS3 B TpyIme 300POBBIX JIMI[ OKa3ayjach BBIIIE,
YeM y IMaleHTOB C 3HIOKApIUTaMU, TO €CTh HaJU4ue
reHoturia 4b/4b rena NOS3 yMeHBIIAeT BEpPOSTHOCTH
pa3BUTHA SHIOKAPINTA, MPUIYeM KaK MH(GEKIIMOHHOI,
Tak 1 HemH@eKInoHHo mpupoasl, O =0,47, 95% AU
0,27-0,81, p=0,006. benku cemeiicTBa TUPO3MHOBOM
docdarasbl yIacTBYIOT B IIPEIyIPEXKICHIN CIIOHTAHHOM
T-xyieTouHOl akTUBaLUK TyTeM AedochopuinpoBaHus
W WHAKTUBAIIUM ACCOUMPOBAHHEIX C T-KICTOUHBIM
penenTopoM KiMHA3 U uX cyocTpaToB. PTPN22, skcmipec-
CHpPOBAHHBIN Ha TMMGOLIUTAX Yepe3 00pa3oBaHUE KOM-
mwiekca ¢ C-xonmeBoi kKuHa30i (Src Kinase-CSK),
CyIIpeccupyeT MOCIeAyIOIINe MeOUaTOPhl CUTHAJUTMHTA
T-xneTouHoTrO pelenropa. 3aMeHa AapTUHUHOBOTO

Ha TpUNTO(PAaHOBBIIT AMITHOKHCIIOTHBIA OCTaTOK (KOOOH
620-R620W) uckiioyaeT BO3MOXHOCTh B3aMMOIEICTBUS
PTPN22 ¢ CSK, 4TO IPUBOIUT K HApYIIEHUIO 0OpaTHOI
PETYIASIINN aKTUBUPOBAHHBIX JUM@onuToB [12]. OTHO-
IIeHue maHcoB pa3Butusd MO y Hocureneit reHoTuna TT
nojaumopdusmMa rs2476601 (C1858T) rena PTPN22 3Ha-
YUTEILHO BHIIIE IT0 CPABHECHUIO C HOCUTEISIMU ABYX IPY-
rux renoruros (C/T+C/C): Ol =8,49, 95% AW: 1,67-
43,02, p=0,006. Dxcnpeccus reHa ACE IpUBOINT K yBeE-
JIMYCHUIO KOHIIEHTPALMY aHTMOTCH3WHIIPEBPAIIAIOIIETO
(epMeHTa B KpoBU, TUMbE U TKAHSX, UTO SIBIICTCS (haK-
TOPOM, TIOBBIMIAIOIINM PUCK Pa3BUTHUS CEpIEUYHO-COCY-
IUCTBIX 3a0oieBaHmii (MH(papKTa MUOKapaa, TUIIEPTPO-
(bum 1eBOTO KeITyIoUKa, HIIeMIIeCKOit 00JIe3HY cepIia),
00JIe3HM MOYEK, aTePOCKIepo3a, 60Ie3Hn AJbLTeiiMepa,
KapauomuonaTtuii [13]. HamMu He BBISIBIIEHO accoldaiinii
¢ samokapautamu I/D mommmopdusma rena ACE.
OnHuM M3 reHoB-KaHaunatoB gsisgercd red CTLA4
(cytotoxic T-lymphocyte associated antigen-4, moBepx-
HOCTHBI aHTUTEH LMTOTOKCUYICCKUX T-TMMGOIUTOB),
OCIIKOBEIIT MPOOYKT KOTOPOTO YYACTBYET B PETYIISLINU
aKTUBHOCTH T-TMM@OILIMTOB M, CIIeNOBATEIIBHO, MOXET
WTPaTh BaXXHYIO POJIb B Pa3BUTUM ayTOMMMYHHBIX IIPO-
eccoB, HamboJjee 4YacTo accoumupoBaHHBIX ¢ HUD.
[14]. Hamu He BBISBIIEHO accoValldil ¢ SHIOKAPAUTAMU
15231775 (49 A/G) rena CTLA4. OTHOCUTENHEHO HEOOIb-
IIHe pa3Mephl MCCIEMyeMBIX TPYII, HEOOCTaTOYHAS MX
OTHOPOITHOCTHh MOTYT OBITh MPUUYMHON TAaKUX Pe3yiIbTa-
ToB. OmHAKO 3TO OOIIMI HEOOCTATOK MCCICHOBAHUMA
TEHETUYECKNX aCCOMMALINIA ¢ SHIOKAPIUTAMMU.

3aknioyeHue

OOHapyXeHa accouuamus ¢ OHIOKapAUTaMU
rs11697325 (-8202 A/G) rena MMP-9 u 4a/4b reHa
NOS3, a takxe 152476601 (C1858T) rena PTPN22 ¢ UD.
Takum ob6pa3oM, I TpeX W3 IEITH MU3YYEeHHBIX HaAMU
noanMOp(GU3MOB BBISIBJIEHa accOllMaTUBHAs CBSI3b
C CUHAPOMOM BereTaluii Ha KJIallaHHOM arnrmapare
cepaua. HeobxomuMbl ganbHeiile MCCaeAOBaHUS IS
TOATBEPXKICHUSI PE3YJIbTATOB Ha BBIOOPKAX OOJIBIIIOTO
00BbEMa C BKJIIOUEHMEM B aHAJIM3 OOJILIIOTO KOJIUYECTBA
HOIMMOP(MU3IMOB IS O0JIee TTOTHOTO U3yUYeHUS TeHETH -
YeCcKOTo BKJIa[a B pa3BUTHE SHIOKAPIUTOB.

®unancuposanne. PaboTa YacTWYHO momaepXKaHa
61omkeTHBIMU TTpoekTaMu Ne 0324-2018-0002 m Ne 0324-
2017-0048.

KonuuKT uHTEpecoB: Bce aBTOPHI 3asIBISIIOT 00 OTCYT-
CTBHUH TTOTEHIINAJIBHOTO KOHMINKTA MHTEPECOB, TPEOYIO-
11IETO PACKPbITUSI B NTAHHOM CTaThe.
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nOJWIMOpq)VISM reHoe GeHKOB, CBfI3aHHbIX C beHKUMeVI HAoTeNnnd, y naulMeHToB C VIH¢eKUMOHHbIM

3HA0KapaUTOM

MoHaceHko A. B., LlenokmHa A. B., Kytuxun A.T., Kyapssuesa tO. A.

Llens. MpoBecTu accoumaT1BHOE NCCNEN0BAHNE 3aBUCUMOCTY MEXAY MOAMMOP-
dnamom nsTn caitoB reHoB EDN1, SELE, SELP, SELPLG c puckamu pasButus
MHMEKLMOHHOIO 3HAokapanTa (M3) 1 CBA3bI0 FeHOTUNOB MCCNeayeMblx CaiToB
C KOHLiEHTpaLyeli COOTBETCTBYIOLLMX OEKOB B KPOBY.

Martepuan u metoppl. B nccneposaxue BknoyeHo 208 naumeHTtoB ¢ M3 n 300
YCJTIOBHO 340POBbIX [JOHOPOB. MEHOTMNMPOBAHME MPOBOAVIN NO 6 NOAMMOPOHLIM
cantam 4 renos metogom [MLUP ¢ y4eToM pesynsLTaToB B PexviMe peansHoro Bpe-
MeHu. YpoBHUM aHpoTenvHa-1, SE-cenektuHa, sP-cenektHa onpeaensnm MeToaom
TBEPLOPA3HOr0 MMMYHODEPMEHTHOrO aHaNM3a.

Pesynbratbl. OnpeaeneHo, YTo prckosbiM 3 dekTom B oTHowweHnn NS obnapaet
annenb T (reHotun G/T) nonumopdHoro caiita rs5370 reHa EDN1 no cBepxaomMu-
HaHTHOMY Tuny HacnenosaHus (OLU =1,58 (95% AW 1,05-2,35), p=0,027). B 10 xe
BPEMS, 3aBMCMMOCTb KONMHYECTBEHHOrO COAEepXaHus anpoTenuHa-1, sE- n sP-
CENEeKTUHOB OT HOCUTENLCTBA BapuabesbHbIX FeHOTUMNOB COOTBETCTBYIOLLMX FEHOB
He HanpeHa. OgHaKo OTMEYEHO, YTO Y NaUMEHTOB C I3 CbIBOPOTOUHBIE KOHLLEHTPA-
LK BU1ONOrNYECKM aKTUBHBIX OEKOB SHAOTENNS OTNNYAIOTCS OT TaKOBbIX Y 3A0PO-
BbIX JINILL,.

3aknioyeHue. poBEAEHHOE VCCnefoBaHNe NOATBEPXAAET MPUCYTCTBIE MapKe-
POB 3HAOTENMANBHON ANCHYHKLMM B KPOBK naumeHToB ¢ M. MokasaHo Hanuyne
accoumaumu caiita rs5370 EDN1 ¢ yBenunyeHuem pucka pa3sutus M3 y retepoau-
rOTHBIX HOCUTENel MHOpHOTO annens T. OaHako HeoBX0AMMO NPoBeLEHVe [ONoN-
HUTENBHBIX MCCNEeNOBaHWIA 4151 NOATBEPXAEHNS 9TUX HabnoaeHWiA 1 Noapo6HOro
OnMCcaHNsi MexaHn3ma Toro, kak BapmabenbHOCTb FreHOB OnpeaenseT npeapacno-
NOXEHHOCTb K pa3smtuio N3.

Poccuiickuii kapanonoruyeckuii xypHan. 2018;23(10):88-96
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KnioueBble cnoBa: HbEKUMOHHBIN aHaokapanT, EDN1, SELE, SELP, SELPLG.

®uHaHcupoBaHue. PaboTta BbINONHEHA NpWU MOAAEPXKKE KOMMIEKCHOW Mpo-
rpaMMbl GyHAAMEHTaNbHbIX Hay4HbIX ccneaoBaHmii CO PAH B pamkax dyHaameH-
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Polymorphism of protein genes associated with endothelial function in patients with infective

endocarditis

Ponasenko A.V., Tsepokina A.V., Kutixin A. G., Kudryavtseva Yu. A.

Aim. To study relationship between the polymorphism of five polymorphic sites of
EDN1, SELE, SELP, SELPLG genes with the risk of infectious endocarditis (IE) and
the connection of genotypes of studied sites with concentration of the corresponding
proteins in the blood.

Material and methods. The study included 208 patients with IE and 300 healthy donors.
Genotyping was performed on 6 polymorphic sites of 4 genes by real-time PCR. The
levels of endothelin-1, sE-selectin, sP-selectin were determined by the ELISA technique.
Results. We determined that the T allele (G/T genotype) of rs5370 polymorphic site of
EDN1 gene have arisk effect on IE in the superdominant mode of inheritance (OR=1,58,
95% CI=1,05-2,35, p=0,027). At the same time, the association between levels of
endothelin-1, SE and sP selectins and carriage of the variable genotypes of the
corresponding genes was not found. We noted that serum concentrations of biologically
active endothelial proteins differ between patients with IE and healthy individuals.
Conclusion. The study confirms the presence of endothelial dysfunction markers in
the blood of patients with IE. It shows the association between rs5370 site of EDN1
gene and an increased risk of |E in heterozygous carriers of the minor T allele.
However, additional research is needed to confirm these observations and to get
detailed description of how gene variability determines underlying risk for IE.
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B TeueHmMe mocaemHETO ICCATWICTHSI B JINTEPAType
TIOSIBUJICS] TOCTATOYHEIN 00heM HaydHOU MHMOpPMAIIUM,
MMOATBEPXKIAIONIEeH MACI0 BaXXKHOCTH MOJICKYT (DYHKIINU
SHAOTEINS M KJICTOYHOM aare3myd B MaTO(U3MOIIOTHIC-
CKMX MeXaHM3MaX pa3BUTHUS 3a00JIeBaHUI YeIOBEKa,
B TOM YMCJIe, CBSI3aHHBLIX ¢ MH(pekuuein. MHpekmoH-
HBIN 3HIoKapouT (MD) — cMepTenbHO omacHoe 3aboiie-
BaHME M, HECMOTpsSI Ha IOCTIDKCHUS B €TI0 JICUCHUM,
YacToTa JICTATBHBIX MCXOIOB M TSKEIBIX OCIIOXHEHUM
MIPY 3TO# MATOJIOTUM OCTaeTcs BBICOKOI [1]. 3aboireBae-
MocTb MWD permctpupyercss Bo BCEX CTpaHaxX MHUpa,
a B Poccniickoit ®enepaumnu cocrapnsger 6osee 10 ThIC.
YyeJoBeK B TON, M3 KOTOPBIX oKojio 2500 HyxXmaioTcs
B XHPYPrUIeCKOM BMeIIaTebcTBe. MYKUMHBI 3a00J1e-
BAIOT B ITOJITOpa — TPHU pasa Jalre, YeM KeHIIHEL. Yare
3a00J1eBaOT JIUIAa TPyAOCIocooHoro Bo3dpacta (20-50
JIET), TOJIBKO 25% Bcex ciaydaeB (GUKCUPYETCS B BO3PACT-
Hoii rpynie ot 60 yiet u crapiie. YacToTa mepBUYHOTO
N3O cocrapnsier 41,1-69,7% [2]. HecMmoTpst Ha U3MEHUB-
IIYIOCST KIIMHUYECKYI0 KapTUHY TeueHUsI V1D, MeTOIbI ero
IVATHOCTHKN W JICUCHUSI COBEPIICHCTBYIOTCS IIapa-
JISTLHO C pa3BUTHEM HAyIHO-TEXHUYECKOTO IIporpecca
[1]. OmHAKO MOJIEKYISIPHO-TEHETUICCKIE TECTHI B OCHOB-
HOM HaIpaBJICHBI Ha U3Y4CHUE CBOMCTB MUKPOOPTAHM3-
MOB, NOTCHUMAJIbHBEIX Bo30Oymureneii MD: mM3aMeHEHMS
BUpPYJIEHTHOCTA [3-5], crtoco6oB oGHapyxkeHus [6] maun
OIIpemeNicHUSI MEXaHNW3MOB aHTHOMOTHMKOPE3UCTCHT-
HocTu Bo3Oymutenst [7]. KinmHuyeckue wucciaenoBaHUS
OITMCHIBAIOT (PAKTOPHI ¥ COCTOSTHUS, OTSITOIIAOIIIE TIPO-
THO3, TaKWe KaK: paHee TepeHeceHHEBI D, HelleueHbIe
cuHne BpoxaéHHBIe mopoku cepama (BITC) m BIIC
IMocjie TAUIMATUBHBIX IIYHTHUPYIOIINX OIepallnii,
AMITIAHTALMS [TIPOTE30B KJIAIMAHOB CEPILIA I KOHIYH-
TOB, MCKYCCTBEHHBIC MaTepHaIbl IIJIT BOCCTAHOBJICHMS
KJIaIlaHOB, ITBYXCTBOPYATHIN aOpTaJIbHBIA KiIallaH, IIPO-
JIaTIC MATPAJIBHOTO KJIallaHa M KaJbLIMHUPOBAHHEIN CTe-
HO3 aopThl [1]. Tem He MeHee, CIIELIMAIMCTBI OTMEYAIOT,
yTo 3avactyio MO pa3BuBaeTcs 6¢3 M3BECTHOM MATOJIO-
ruu cepana (He yauTeiBasg WD y aull, mpaKTUKYIOIINX
BHYTPUBEHHOE YIOTPEOICHNEe HAPKOTUICCKUX CPEICTB).
HecMoTpst Ha TO, 9TO YCTaHOBJICHBI MHOTOYMCIICHHEIC
dakTopHI pHCKa, CBI3aHHBIC C 0COOCHHOCTSIMM KJIallaH-
Horo ammnapata, 30-50% cinyyaes D muarHoctupyercs
y IMalMEHTOB 0e3 KaKWX-JIM00 M3BECTHBIX (PAKTOPOB
pucka [8]. Ho Bcé XXe HemqoCcTaTOYHO BHUMAHUS YIESI-
eTCS TEHEeTMYCCKMM IIPEOINKTOPaM, OIIPEOCISIOIINM
KOJIMIECTBEHHBIIT M KAYeCTBEHHBIN COCTaB OEJTKOBBIX
MOJICKYJI, OTBETCTBEHHBIX 3a KITIOYCBEIC MOMEHTHI TIaTO-
reHe3a 1D — oT perenTopoB BPOXIACHHOTO UMMYHHOTO
OTBETa U JPYIUX aCCOLIMMPOBAHHBIX C YCIEIIHON 3TUMHU-
Haluei Bo3oymuTenst (pakTopoB 10 (paKToOpoB, obecIie-
YUBAIOIINX OJIATOIIPUSITHEIC YCIOBHS aATre3ur MUKPOOP-
TraHW3MOB Ha KJIATIAHHBIX CTPYKTYpax Cepilia.

CeneKXTUHBI SBJISIOTCS JIEKTUHOIIOAOOHBIMU TpaHC-
MeMOpaHHBIMU ITTUKOIIPOTEMHAMH, OTIOCPEIYIOT HaYalh-
Hoe Hu3Koa((GWHHOE B3aNMOACHCTBUE JICHKOIIMTOB

C 3HIOTEIMATBHBIMY KJIIETKaMU. DTO TIEPEXOMHOE CBSI3bI-
BaHM¢ IIPUBOOUT K JaJIbHEUIIICH aKTMBAIINN JICHKOIIUTOB
¥ K TOCJICAYIONIEH YCTOIIMBOM anre3ny U TPAHCIHIOTE-
JIVaJIbHOM MUTpanum Jeikountos. Kpome Toro, aktusa-
s JEHKOIIUTOB, B OTBET HA MeIMATOPH MH(MHUIIPOBA-
HUSI, WMEeT pelllalolnee 3HAUYCHME [JII ameKBaTHOM
3aIIUTHl OPTaHMU3Ma OT JIFOOOTO BUIA TPaBM WJIM BHEIPE-
HUs OakTeprasibHOTO areHTa. CelleKTUHBI B OCHOBHOM
PACIIO3HAIOT JUTAHOBI, UMCIOIINE CTPYKTYPHI YITICBOMI-
HOTO pervoHa, cuajupoBaHHOro aHTureHa Lex (sLex)
[9]. Tak, mpm w3ydyeHUU cCHHApPOMA neUIINTA aATe3UU
neiikouuToB I1 (LAD II) moka3zaHo, 4To KOraa Ha MOBEpX-
HOCTH JICHKOIINTOB OTCYTCTBYIOT JIMTAHIBI IJII CEICKTH-
HOB 3HIOTE/IMAIBHEIX KJIETOK, TIeperada CUTHAJIa HEBO3-
MOXHA ¥ HEHTpO(DMIIbI HEe TIPUBIIEKAIOTCS B 04Yar BOCIa-
smeHus. COOTBETCTBEHHO, pOJib 3(M(EKTOPHBIX KIIETOK
B aKTUBAIIM MMMYHHOM CUCTEMEI OCTaeTCsSI HE pean30-
BaHHOI1. PacTBOpHMBIC IUPKYIMpPYIOIIKE (DOPMBI CEICK-
THHOB MOTYT OBITh OOHAPYXEHBI B IUIa3Me, Ie UX KOH-
LEHTPALNU YBEIMYNBAIOTCS TP BOCITAIMTEIBHBIX 3200~
nepaHmsIx [10]. CyIiecTByeT TpH TeCHO CBSI3aHHBIX YWIeHA
ceMeiicTBa CeeKTHMHOB, KaXIBI M3 KOTOPBIX DKCIIPEC-
CHpyeTCsl Ha pas3IWYHBIX THIIAX KJICTOK: Ha JICHKOIIUTAX
(L-cemekTrH), SHIOTEINANTBHBIX KiIeTKax (E-cenexTuH,
P-cemektnr) m tpombomutax (P-cemektun). CBOMMU
XapaKTepHCTUKaMM O0COOeHHO mpuMmedaTereH E-cemek-
TWH, aKTHBHO YYAaCTBYIOIIWIN B BOCITAJICHUM IIOCPEI-
CTBOM YBEJIMUCHUST CBOCH SKCIIPECCUN HAa aKTUBUPOBAH-
HOM 3HIOTEIMM MUKPOCOCYIOB, a TaKKe B KICTOUYHOM
POJTUHTE, TIepenadye MEKKICTOUYHBIX CUTHAJIOB M XeMO-
Takcuce. PaHee Hamu ObLJIO mpoaeMOHCTpUpoBaHo [11],
YTO y TMamueHToB ¢ D maxe B momocTpoM Iepuorne,
nocJe MPOXOXASHUS MEAUKAMEHTO3HOM Teparnuu, npe-
BapsIoOllIeil orepauuio Mo MPOTE3UPOBAHUIO KJIallaHOB
cepiiia, OTMEYaeTcs ITOBBIIICHHAS] AKTUBHOCTD JICHKOLIM -
TOoB M 3HAoTeaus. CoIpoBOXIACTCS TaKOE COCTOSHHUE
YBEIMUYCHWEM CBIBOPOTOUHBIX KOHIICHTpauuii P-
n L-celeKTUHOB, a B TOCJICOIEPAIIMOHHOM TIIEPUOIe
KJTIOUEBYIO pOJib UrpaeT E-celeKTuH, yBeImIeHNe KOH-
LHEeHTpalMii KOTOPOTO CBSI3aHO C IIPOTPECCHPOBAHUEM
CHCTEMHOTO BOCHAJUTEIBHOTO OTBETa W Pa3BUTHEM
OCJIOXXKHCHHMI B BUIC MOJMOPTAaHHON HEIOCTATOIHOCTH.
ITosToMy HaMM IIPEATIONOXEHO, YTO MOTYT CYIIECTBO-
BaTb F€HETUYECKUE ACTEPMMHAHTBI, CBSI3AHHBIE C JUC-
GYHKIIMEN SHIOTENINS M ONPEHCISIONNe BO3SHUKHOBE-
HUE YCIOBUM Kak [JId aiare3ud MUKPOOPraHU3MOB
Ha ITOBEPXHOCTH HATMBHBIX KJIAITAHHBIX CTPYKTYP Cepalia
¥ Ha BXOMSIIEM B COCTaB IIPOTE30B KJIAIIaHOB MaTepHrale,
TaK ¥ OIPEICISIOMNE KOJIMIECTBO SKCIPECCUPYEMBIX
OEJIKOB.

Llenb uccaenoBaHuUs: MTPOBECTU aHAIN3 TEHETUYECKUX
accoLMaliii ¢ pUCKOM pa3BUTHS 3a00JIeBaHMS 1 OIIPEIC-
JINTh B3aMMOCBSI3b OTIOEITBHBIX ITOJMMOPGMHBIX BapHhaH-
ToB TeHoB EDN 1, SELE, SELP, SELPLG ¢ KOTU4eCTBOM
nX OEJKOBBIX IIPOAYKTOB B CBIBOPOTKE KPOBHM Ha TpEX
aTanax onepaTuBHOrO JedeHus UD.
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Martepuan u metogbl

HccnenoBanue npoBeneHo Ha 6a3ze HayuHo-uccieno-
BaTEJIbCKOTO WHCTUTYTa KOMIUICKCHBIX IIPOOJIEM cep-
nmeaHo-cocymucThx 3ab6omeBanmii (HUUM KITCC3). Kpu-
TepUM BKIIIOUCHUS B TPYIITY UCCACIOBAHUS: 1) MpoKMBa-
Hue B KeMepoBCcKoil 001aCcTH B TeUeHNE KaK MUHUMYM
IBYX IIOKOJICHWI; 2) IPUHAMIIEKHOCTh K PYCCKOMY
9THOCY; 3) KIMHUYECKH (IT0 MOTU(UIINPOBAHHBIM KpPH-
TepusM [IpfoKa TpW HAIMYINUA KaK MHHHUMYM OIHOTO
OOJIBIIIOTO M OMHOTO MAJIOTO KPUTEPHEB WIH TPEX MAJIBIX
KputepreB [12]) m THCTOIOTMYECKN BepHUIINPOBAH-
Horo muarHo3a MO; 4) mommmcanHOe TOOPOBOIBHOE
nH(POPMUPOBAHHOE COIIACHE HAa yJacTHE B MCCIIEmOBa-
Huu. Kputepuu wuckmwoueHus: 1) NpuHAAIEKHOCTb
K KOPEHHBIM WUIN TIPUIILIBIM 3THOCAM; 2) 3JI0OKAa4eCTBCH-
HBIE HOBOOOpa30BaHMS B aHAMHE3¢; 3) COITYTCTBYIOIINE
IICUXWYEeCKNE U/WIN ayTOMMMYHHBIE 3a00JIcBaHUSI;
4) oTka3 ToAnMcatbh WH(POPMUPOBAHHOE COTIACHE
Ha yJacTWe B HCCIIeHOBaHWU. IS TPYIIIBI CpaBHCHMS
BHECCHBI IIOIIPABKU: B BHIIICIICPEUNCICHHBIC KPUTEPUU
HUCKITIOUCHUS TOOABJICHBI ITYHKTHI — OTCYTCTBHE KOTHA-
MO0 MepeHeCeHHOTo WIN nMelomerocs B, xporuye-
CKMX MH(EKIIMOHHBIX 3a00IeBaHI, HAPKO3aBUCHUMOCTD
OT MHBEKIIMOHHBIX ¥ He MHBEKIIMOHHEIX TIpeIapaToB.

HccnenoBanne omodbpeHo JIOKaJIbHBIM 3TUYECKHUM
komutetoM HUM KITCC3. Bce yyacTHUKM MOANMCAIA
NudopmMupoBaHHOEe HOOPOBOJIBHOE COIVIACHE Ha ydac-
THE B UCCICIOBAHUM.

Bcero B mcciaemoBanue BkiIodeHO 208 ITaliMeHTOB
C YCTAaHOBJICHHBIM IAarHO30M M 3B, TTIOCTYIUBIINX B KIIH-
nuky HUW KIIIIC3 ¢ 2009 mo 2016rr. Bee maiiueHThI
IIOCTYIIMJIM B CTaIlMOHAp IUISI OICPATUBHOTO JICUCHMSI
B 00BeMe TIPOTE3MPOBAHUS KJlallaHa Cepalla, ITOIydaIn
aHTUOAKTepHAIBHYIO TEpauio OO IOCTYIUICHUS B CTa-
IIMOHAP ¥ HAXOMWJINCH B “XOJIOMHOM” TIeprone 3a00j1eBa-
Hus (momoctprrit D).

Busyanmzanmst mpu sxoKapauorpaduy TTOXBIKHBIX
BereTallMii Ha KJlallaHaX, (QIYKTYHPYIOIINX B COOTBET-
CTBUU C TOKOM KPOBH, HaOIOOaIach y BCeX MAIlCHTOB,
BKJTIOUYEHHBIX B MCClIenoBaHue. [1oceBbl KpOBH Ha KYiTb-
TypajibHble Cpelbl BBISIBWIM cenTHLeMuUio B 55 (26,5%)
ciayvassx. Hamboiee yacThIMU cllydassMyd OOHapyKeHUSI
IIPU  TIOJIOXUTEIBHBIX pe3yJIbTaTaXx II0CEBOB OBLIU
daxkyrpTaTUBHBIE aHA3POOHBIC TPAMIIONIOKUTEIHHBIC
MHKPOOPTAaHU3MBI ponoB Staphylococcus n Streptococcus.
M3 Bcex TOJIOXUTEIbHBIX TTOCEBOB Ha IOJIO St. aureus
npuxonutcst 49% uneHTUOULIUPOBAHHBIX BO30YIUTEIIEH,
Ha FE. faecalis — 10,9%, cMeniaHHas CTPENTOKKO-CcTadu-
JIOKOKKOBasi ¢jiopa BbideneHa Takxke B 10,9%. Muas
MHUKpodIIopa BCTpeyaaach B eIMHUYHBIX CITydasiX.

I'pyrmmy cpaBHeHus coctaBuinu 300 yCIIOBHO 310pO-
BBIX JIUII, COITOCTABMMBIX TI0 TOJIy ¥ BO3PACTY C TPYIITOM
nuccienoBanms. [1oroBo3pacTHBIC M COLMATBHEIC XapaK-
TEPUCTHKM TPYIIII IIPEACTABICHBI B Ta0IUIIE 1.

CO0p BeHO3HOI1 TTeprheprnIecKOi KPOBH IMPOBOIIIIN
IIpY TIOCTYIUICHUY B CTAIlMOHAp, OO IIPOBEICHMS Tepa-

Tabnuua 1
KonunuyectBeHHble nokKasarenu,
XapakTepu3ayloLue rpynnbl 06cneayembix nuy,

MNokasatenb Mpynnel
MaumneHTsl ¢ N3 Ipynna cpaBHeHns
N=208 N=300
MyxunHbl, n (%) 136 (65,4) 194 (64,5)
Bospacr, net 46 (0122 po 77) 55 (o121 po 81)
MHbeKUMOHHbIE HapkoMaHbl, n (%) 20 (21,7) 0

MEBTUYCCKUX W XUPYPTUICCKUX BMEIIATEILCTB, B BaKy-
YMHBIC IMIPOOMPKU C aKTHMBATOPOM CBEPTHIBAHUS [IJIS
OMOXMMHWYECKOTO aHalm3a W C aHTUKOAaryJISHTOM
K3-DATA — g MOJeKyJIsIpHO-T€HeTUYECKOTO TEeCTH-
pPOBaHUS.

I'enomuyio JJHK Beimensiin MeTomom ¢eHOJI-XJIOPO-
(opMHOIT 3KCTpakIUM ¢ IIpoTenHa30i-K mo cranmapt-
HOMY TIpOTOKOJy. [eHOTHUITMpOBaHIE MPOBOIMIN METO-
oM noauMepasHoii tenHoi peakuuu (ITLP) B pexume
peaqpbHOro BpeMeHU. KOHTPOJIb KadyecTBa TeHOTUITHPO-
BaHWSI IIPOBOIYUIN ITyTEM ITOBTOPHOTO TeHOTUITMP OBAHMS
10% o6pa3uoB. IeHoTUIMpOBaHME MPOBEIEHO MO 6
nomMopdHBIM caiitaM 4 TeHoB. I mMcclaemoBaHMS
BBIOpAaHB MapKepHBIC CAlTHI, MMCIOIIME MOKa3aHHYIO
CBSI3b C KIIMHUYEeCKUMU 3 deKTamMu ImoJauMopdusma.

Hnsa momuMopdHBIX caitoB rs3087459 rena EDNI,
rs1805193 u 5361 rena SELE, rs6136 rena SELP
n 152228315 rena SELPLG paBHOBecHe OIpeleTeHHBIX
¥ OXHMIAeMBbIX YaCTOT BCTPEIACMOCTHU aJlIeICii COOTBET-
CTBOBAJIO 3aKOHYy pacripeneneHus Xapau-BaitH6epra
(XB). PaBHOBecue He ObUIO COOMIOAEHO JIMIIb B OMHOM
ciaydac. B KOHTpONBHOM TpyIIle YacToTa MUHOPHOTO
amnens T momumopdHoro caiita rs5370 rena EDNI nipe-
BBIIIIAJIA pAcUYeTHOE KOJHWUYECTBO M YPOBEHB P COCTABHII
0,013. Commacuo 6a3e maHHbIX dbSNP wmHbopManmoH-
HOTO pecypca oOTKpbiToro mocryma NCBI, wacrtora
MuHOpHOTO ayiens T moaumopdHoro caiita rs5370 reHa
EDN1Ixoneonercs ot 20 0o 25% B 3aBUCUMOCTH OT HCCIIE-
nyemoit momynsunu  (https://www.ncbi.nlm.nih.gov/
projects/SNP/snp_ref.cgi?rs=5370). B momymsouun
YCIOBHO-3T0POBEIX XuTelell KemepoBckoit ob6macTu,
BOIICIIINX B HAIITy TPYITITY CpaBHEHHUSI, 9aCTOTa BCTpeYa-
emoctu ajutens T paBHsutach 15%. Tak Kak BepOSITHOCTh
OIMOKN TEeHOTUITMPOBAHUS HAMU WCKIIIOUYEHA ITOBTOP-
HBIM TeHoTunUpoBaHueM 10% ciy4aitHo BBIOPAHHBIX
00pa3loB M CYMMapHO IO IIOMYJISIIIUM OTKJIOHCHHUS
YacTOT BCTPEYAEMOCTH OT pacueTHBIX He oTMeueHO (XB
p=0,11), MBI OCTaBMJIN TaHHBII TOTUMOP(HBINA CaitT M
TIPOBEICHUS JaTbHEHNIIeTro aHaIn3a. BeposTHO, M3MeHe-
HUE COOTHOIICHMSI YaCTOT aJUICJIbHBIX BApMAaHTOB ITaH-
HOTO caiiTa CBSI3aHO C IOMYJISIITMOHHBIMH ITpOlIeccaMu
aganTaliy K KIMMaTHICCKIM M 9KOJIOTHYECKUM (DaKkTo-
paM IIpOXUBAHMS B IIPOMBIIIIJICHHOM peTHOHE 3amnamxHoi
Cubupn. s rpyrmsl uccienoBanusa (6onpHEIE ¢ D)
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EDNT1 (rs3087459, rs5370), SELE (rs1805193, rs5361), SELP (rs6136), SELPLG (rs2228315),
B rpynne yC/IOBHO 34,0POBbIX AOHOPOB KPOBU M Y nauueHToB ¢ UJ, ¢ nonpaekamu Ha non v Bo3pacT)

Mogenb HacnegoBaHus

EDNT1 (rs3087459)

KonoMuHaHTHas

JlOMVHaHTHas

PeueccusHas

CBepxL0MUHAHTHast

Jlor-apantuBHas

EDNT1 (rs5370)

KopomuHaHTHas

JloMVHaHTHas

PeueccrsHas

CBepxAoMUHaHTHas

Jlor-appnTnBHas

SELE (rs1805193)

KonoMuHaHTHas

JlOMVHaHTHas

PeueccuHas

CBepxLOMUHAHTHas!

Jor-apautnBHas

SELE (rs5361)

KopomuHaHTHas

JomuHaHTHas

PeueccuvisHas

CBepxA0MUHaHTHas

Jlor-appnTnBHas

SELP (rs6136)

KopmomuHaHTHas

JOMVHaHTHas

PacnpepeneHue 4acToT reHOTUNORB NOJIMMOP¢M3MOB reHoB

[eHoTMn

A/A
A/C
c/c
A/A
A/C-C/C
A/A-A/C
c/c
A/A-C/C
A/C

G/G

G/T

T

G/G
G/T-T/T
G/G-G/T
T
G/G-T/T
/T

G/G
A/G
A/A
G/G
A/G-A/A
G/G-A/G
A/A
G/G-A/A
A/G

il
G/T
G/G
Al
G/T-G/G
T/T-G/T
G/G
T/T-G/G
G/T

/T
G/T
G/G
/T
G/T-G/G

'pynna cpaBHeHns

220 (73,3%)
74 (24,7%)
6 (2,0%)
220 (73,3%)
80 (267%)
294 (98,0%)
6 (2,0%)
226 (75,3%)
74 (24,7%)

221 (73,7%)
66 (22,0%)
13 (4,3%)
221 (73,7%)
79 (26,3%)
287 (957%)
13 (4,3%)
234 (78,0%)
66 (22,0%)

242 (80,7%)
55 (18,3%)
3 (1,0%)
242 (80,7%)
58 (19,3%)
297 (99,0%)
3 (1,0%)
245 (817%)
55 (18,3%)

248 (82,7%)
48 (16,0%)
4(1,3%)
248 (82,7%)
52 (17.3%)
296 (98,7%)
4(1,3%)
252 (84,0%)
48 (16,0%)

235 (78,3%)
61(20,3%)
4(1,3%)
235 (78,3%)
65 (21,7%)

MaupeHTsbl ¢ U3

140 (67,3%)
64 (30,8%)
4 (1,9%)
140 (67,3%)
68 (32,7%)
204 (98,1%)
4 (1,9%)
144 (69,2%)
64 (30,8%)

138 (66,3%)
64 (30,8%)
6 (2,9%)
138 (66,3%)
70 (33,6%)
202 (971%)
6 (2,9%)
144 (69,2%)
64 (30,8%)

168 (80,8%)
39 (18,8%)
1(0,5%)
168 (80,8%)
40 (19,2%)
207 (99,5%)
1(0,5%)
169 (81,2%)
39 (18,8%)

170 (817%)
37 (178%)
1(0,5%)
170 (81,7%)
38 (18,3%)
207 (99,5%)
1(0,5%)
171 (82,2%)
37 (178%)

166 (79,8%)
40 (19,2%)
2 (1,0%)
166 (79,8%)
42 (20,2%)

OLL (95%1)

1,00
1,36 (0,91-2,02)
1,05 (0,29-3,78)
1,00
1,34 (0,91-1,97)
1,00
0,96 (0,27-3,45)
1,00
1,36 (0,91-2,01)
1,26 (0,89-1,79)

1,00
1,55 (1,04-2,33)
0,74 (0,27-1,99)
1,00
1,42 (0,96-2,09)
1,00
0,66 (0,25-1,75)
1,00
1,58 (1,05-2,35)
1,22 (0,88-1,68)

1,00
1,02 (0,65-1,61)
0,48 (0,05-4,66)
1,00
0,99 (0,63-1,56)
1,00
0,48 (0,05-4,63)
1,00
1,03 (0,65-1,62)
0,97 (0,63-1,47)

1,00

1,12 (0,70-1,80)
0,36 (0,04-3,29)
1,00

1,07 (0,67-1,69)
1,00

0,36 (0,04-3,22)
1,00
114(0,71-1,82)
1,00 (0,66-1,54)

1,00
0,93 (0,59-1,45)
0,71(0,13-3,91)
1,00
0,91 (0,59-1,41)

014

0,95

0,13

0,19

0,071

0,076

0,39

0,027

0,23

0,79

0,98

05

0,91

0,87

0,54

0,79

0,32

06

0,98

0,69

Tabnuua 2

KA

691,2

689,3
691,5
689,2
689,8

688,2

688,3
690,7
686,6
6901

3743

372,5
372,71
372,4
372,6

692,2

6914
690,5
691,2
691,5

693,2

691,3
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Peueccuisras T/T-G/T 296 (98,7%)
G/G 4 (1,3%)
CBepxaoMUHaHTHas T/T-G/G 239 (79,7%)
G/T 61 (20,3%)
Jlor-apautnBHas ---
SELPLG (rs2228315)
KopmomuHaHTHas Cc/C 268 (89,3%)
C/T 30(10,0%)
/T 2(0,7%)
JoMuHaHTHas c/C 268 (89,3%)
C/T-T/T 32 (10,7%)
PeueccyiBHas C/C-C/T 298 (99,3%)
T/T 2(0,7%)
CBepxaoMUHaHTHas C/C-T/T 270 (90,0%)
C/T 30(10,0%)
Jlor-apautneHas ---
10 = . p=0,82 .
3
g 8 o [ L)
£ o
= 6
% ([
E 4 - ®
!
PR =
|
0 ....l.l.l.l.l.
T
A/C—C/C

rs3087459

206 (99,0%) 1,00 07 691,3
2 (1,0%) 0,72 (0,13-3,96)
168 (80,8%) 1,00 076 691,4
40 (19,2%) 0,93 (0,60-1,46)
0,91 (0,61-1,36) 0,64 691,3
189 (90,9%) 1,00 0,33 691,2
19 (91%) 0,90 (0,49-1,64)
0(0,0%) 0,00 (0,00-NA)
189 (90,9%) 1,00 0,57 691,2
19 (9,1%) 0,84 (0,46-1,53)
208 (100,0%) 1,00 015 689,4
0(0,0%) 0,00 (0,00-NA)
189 (90,9%) 1,00 074 6914
19 (91%) 0,90 (0,49-166)
0,80 (0,45-1,42) 0,44 690,9
=0,63
10 - : P .
S
g -
g 8 ° L
s 0e®
&
g °
=
<
= 4 -
o]
2
e} ..
2 27 __ "mm
uE gaut
m.‘.l
0 —
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1s5370

Puc. 1. 3aBNCMMOCTb KOHLIEHTPaLUUM 3HAOTEeNNHA-1 B CLIBOPOTKE KPOBW OT HOCUTENIbCTBA MEHOTMMOB NOAMMOP®HbIX cainToB EDNT.

OTKJIOHCHHMII OT pacYeTHHIX YacTOT He HaOII0HalIOoCh,
OIHAKO YacToTa ajutesist T m B 3TOM rpyIine OblIa HIDKE
(18%, XB p=0,82), yeM B ony0JMKOBAHHBIX JAHHBIX.

Jsa aHanam3a accorranii moJImMop(HBIX BApHUaHTOB
W KOJIMYECTBEHHOTO CONCPKAHUS B CHIBOPOTKE KPOBU
13 Bceil BHIOOPKM TaleHToB ¢ V1D BRIOpaHOo 73 mamu-
eHTa 0e3 HapKo3aBUCUMOCTH, nMelomux D HaTUBHOTO
MUTPAIBHOTO KJlalmaHa. MIcKITloueHre 13 3TOTO TUIIA aHAa-
JIM3a PEIUIIMECHTOB IIPOTEe30B (IIPOTE3HBII SHIOKAPINT),
JINII ¢ BPOXICHHBIMM aHOMAJIUSIMH aoOpTaIBHOTO KiIa-
IMaHa W HapKO3aBUCUMBIX IIPONMKTOBAHO HEOOXOMU-
MOCTBIO YCJIOBHOM CTaHmapTU3aluM (PaKTOpPOB, MIPU
KOTOPBIX Ha KCIIPECCUIO CITeNU(PUIECKUX OETKOB SHIO0-
Teaus He OyAyT BO3IeHCTBOBATh MOITOTHUTEIbHBIC (paK-
TOPHI pHCKA.

Konnenrpaunu sunorenuHa-1 (3T-1), sE-cenexkTuHa
" sP-ceekTHA OIpenesuii B CBIBOPOTKE KPOBU METO-
IoM TBepno(a3sHOTO MMMYHOMEPMEHTHOTO aHajam3a
C TIOMOIINBIO TecT-cucTeM KomIaHmii eBioscience/
Affymetrix (CIIHA) m R&D Systems (CIIIA) B cooTBeT-
CTBUY C MHCTPYKIIEH TIPOU3BOOUTEINSI. AHATIN3 IMMYHO-

(bepMEHTHBIX peaKUWii MPOBOMIN C HCITOIb30BaHUEM
MUKpoIuiaHieTHoro puaepa YHUITIIAH/AN®P-01
(IMukon, Poccus).

Cratuctrdeckass o6pabOTKa HTaHHBIX IIpOBeIeHa
C WCIIOJIF30BAaHUEM CIICIIHAIM3UPOBAHHOIO IIpOTpaM-
MHoro ob6ecmeuenust SNPstats m  GraphPadPrism
(GraphPadSoftware). 11 06pabOTKM KOJIMYECTBEHHBIX
IAHHBIX WCITOJIb30BaH TECT IS HE3aBUCUMBIX BBIOOPOK
Kpackana-Yonuca u U-kputepuii ManHa-Yutau. LleHt-
paJbHYIO TCHICHITUIO BEIpaXkain B BHIE MeauaHbl (Me),
paccestHue B Bume 25-1o u 75-ro (25Q; 75Q) mponeHTH-
neit. JIimst rpadmaecKoil JeMOHCTpAMU KOPPETSIIMOH-
HBIX CBSI3EH MEXKIY ABYMSI IIepEeMEHHBIMH HCITOTb30BaHBI
auarpammbl paccessHUsl. OIHOJNIOKYCHBI aHAIU3 CBSI3U
TEHOTHUIIOB C TIEPEMEHHOTO OTBETa IIPOBEICH Ha MaTeMa-
THYECKOM TIOCTPOCHHMU TIISITH MOIeieil HaclenoBaHUS:
KOIOMWHAHTHAsI, TOMMHAHTHAsI, PEIleCCUBHAS, CBEPXIO-
MHWHAHTHAs ¥ Jor-anguTuBHas. KoxmyecTBeHHOE BBIpa-
JKeHHE PUCKOB IIPOU3BOIMIN B BUIEC OTHOIIICHMS IITAHCOB
(OI) n 95% nmoBepuTeNbHOTO MHTEpBaIa K HeMy (95%
OW). s BEIOOpA M3 HECKOJIBKUX CTATUCTUICCKUX MOJIC-
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Puc. 2. 3aB1CMMOCTb KOHLIEHTPaLMKW SE-CenekTuHa B CLIBOPOTKE KPOBM OT HOCUTENLCTBA FEHOTUMOB NOIMMOPGHLIX caitTos SELE.
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Puc. 3. 3aB1CMMOCTb KOHLIEHTPaLWK SP-cenekTvHa B CbIBOPOTKE KPOBW OT HOCUTENLCTBA MEHOTUMOB NONMMOPdHBIX caittoB SELP v SELPLG.

Jieit mpuMeHUI MHGOPMALIMOHHBIN KPpUTEPUT AKanKe
(MKA) — camoii BepOSITHOM MONEIBIO HACICHIOBAHUS
SIBJIsSUIACh MoAeab HauMeHblnero MKA.

KputnyeckuMm ypoBHEM CTaTUCTUYECKON 3HAYMMOC-
TM OTIMYMI MEXIy aHaJIM3UPYEeMbIMU MapaMeTpaMu
puHST ypoBeHb p<0,05.

PesynbTtaTthbl

ITpu aHanm3e accolmaliii BEISIBIICHA OMHA CTATHCTH -
yecKd 3HaumMasl cBsi3b (p=0,027): moauMopdHBIiT caiiT
rs5370 rena EDNI (tabn. 2) cBsSI3aH C YBEIMYCHHEM
pucka pa3BuTust MD y TeTepO3UTOTHBIX HOCHUTENCH
MHUHOpHOTO ayuieast T mo CBepXIOMUHAHTHOMY THUITY
HacyenoBaHus. MHBIX accoImanuii He 00HAPYXKEeHO.

YcraHosneHo, uto y il ¢ D KoHIleHTpauu 3HI0-
TenmHa- 1 konebamuck ot 0,12 no 7,84 dmors/Mit, omHAKO
cpenHee 3HayeHue 110 rpyie coctaBuiio 0,99 (0,46; 2,19)
dMoap/Mi1. B acconmaTMBHOM aHaIM3e MEXIy HOCH-
TETBCTBOM TOMO3WUTOTHBIX T€HOTUIIOB IO MAasKOPHOMY
aJuIeNIi0 TIPOTUB TEHOTUIIOB, COOEPXKAIINX MUHOPHBIN
aJenb, MoJMMopGhHEIX caiiToB reHa EDNI n KOHIIEH-
Tpanmeit DT-1 B CHIBOPOTKE KPOBU y MallMeHTOB ¢ D

HATUBHOTO MUTPAJIBLHOTO KjallaHa CTAaTHCTUYCCKHU 3Ha-
YUMOIT pa3HUIILI He ompeneneHo (puc. 1).

AHaJIOTUIHO, He 0OHAPYKEHO CTATUCTHMIECKY 3HAUM -
MBIX CBSI3€¥ MEXIY CBIBOPOTOUYHBIMU KOHIICHTPALIMSIMU
sE-cenexktnHa (puc. 2) B CHIBOPOTKE KPOBH (CpETHSIS
KOHLEeHTpauus 56,65 (43,35; 84,05) nir/Mj) 1 HOCUTEb-
CTBOM T'OMO3HUTOTHEIX TEHOTUTIOB IT0 MaXKOPHOMY aJUIEITIO
MPOTUB TEHOTHIIOB, CONEPXKAIIUX MUHOPHBIA aJlIeib,
noMMOp(dHBIX caiiToB reHa SELE.

IMomumopduwbie caiitel reHoB SELP n SELPLG Takke
HE IIPOOEMOHCTPUPOBAIN BIUSHUS HA KOJUIECTBO
(B cpemnem 281,3 (78,2; 410,9) 1ir/MiI) CBIBOPOTOYHOTO
conepxaHus sP-cemektrHa (puc. 3) y mIallMEHTOB 00Ce-
JlyeMOW TPYIIIIbL.

MHBIX 3aKOHOMEPHOCTEH BEISIBIICHO B MCCICIOBAHUN
He ObLIO.

O6cyxaeHue
CocynucThIit SHIOTEINN BHITTOIHSICT CBOU OCHOBHEIC
GYHKIIUM, B TOM YHCIIC W YY9AaCTHEC B BOCHAJIUTCIHHOM
OTBETE, 3a CUET OMOJIOTMYECKM aKTUBHBIX BemiecTB [13].
M3BecTHO, YTO 3HOPOBHIM BHIOTENHWI IIPEACTABIISICT
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co00if Heanre3MBHYIO MOBEPXHOCTh, a IHCHYHKIINIO
SHIOTEINS COCYIOB MOXHO paccMaTpWBaTh KakK OHcOa-
JIAaHC MEXIY Ba30OMIATHPYIONINMHI U Ba30KOHCTPUKTOP-
HBIMU MEXaHU3MaMH, CO CIBUIOM B CTOPOHY BTODBIX.
OT cTelleHn 3TOro Aucbayafca, M CIIOCOOHOCTH SHOOTE-
JIMOIIUTOB TIPOTHBOCTOSITE €My, 3aBHUCHUT NallbHEHIIee
pa3BUTHE OMOJOTUYECKUX COOBITHII B CTEHKE COCYIOB.
TpaguIMOHHO CYMTAIOT, YTO IHAOTENNATbHAS TUCHYHK-
IIMST HETIOCPEICTBEHHO CBSI3aHa C HapyIlIeHNEM paBHOBE-
CHSI METMATOPOB, 00CCIICUMBAIOIINX PETYIISIIMIO COCYINC-
TOTO TOHYyCa: SHIOTCHHBIMH (haKTOpaMM COCYIHMCTOM
penakcannu (NO, Hatpuitypetndeckuit mentun Tuia C)
W KOHCTPUKUMHU (3HOOTEIWH-1, mpocramianouH, F2a)
[14]. JIutepaTypHBIC TaHHBIC CBHICTEIHCTBYIOT O CJIOXK-
HOM TMaToreHe3e nucbananca (byHKINN SHIOTeIus. B ero
pa3BUTHN HamboJiee BEPOSITHO IPUHUMAIOT YJacTHE
MHOXeCTBO (PaKTOpOB, HAYMHAs OT BapuabeIbHOCTHU
KOIMPYIOIINX OMOJIOTUYECKN aKTWUBHEIE OCIKM TEHOB
W BoO3pacTa, 3aKaH4YMBas ¢pakTopaMHu o0Opasa KU3HU
W OKpYXalollei cpembl. DKCIePUMEHTAIbHBIC TaHHBIC
W HAOMIONCHMST IIOATBEPXKIAIOT IIPEOIIONOXECHHIE, YTO
IMaTOTeHHBIE MUKPOOPTaHU3MEI IIPUKPEIUISIOTCS K COCY-
IUCTBIM SHIOTCINAIBHBIM KJICTKaM WJIM y9acTKaM COCY-
IUCTOTO TIOBPEXICHMSI, WHUIIUUPYIONIAM BHYTPHCOCY-
IUCTBIC MH(PEKIIMU TOJIBKO TIPY HAIMYHMU OIPEIeICHHBIX
ycnoBuit MUKpookpyxkeHUs. B 0630pe Golias C, et al. [9]
00OCHOBAIM TApagurMy ITaTO(U3NOIOTUN KICTOTHOM
anre3un Ipu pa3Butu 1D, B KOTOPOI SHAOTEINIA NTpaeT
KJTIOYEBYIO POJIb.

B paborax HaIImx cOOTeYeCTBEHHNKOB TAKXKe ITOKa-
3aHO 3HaYeHUE SHAOTCIMANTbHOM OUCHYHKINU IIPU
MNDB. JlokazaHo, 4yto y manueHToB ¢ D mpeobdnagaeT
BAa30KOHCTPUKINSA. DHIOTSIUH-1 SBISIETCI CaMBIM
pacIpocTpaHEHHBIM U3 ceMeiicTBa SHIOTEINHOB,
a TaKXKe CaMbIM MOIIHBIM Ba30KOHCTPUKTOPOM, KOH-
IEHTpAUsI KOTOpOTO B IUIa3Me KPOBH dYeJOoBeKa
B HOopMe cocTtaBisieT 0,1-1 pMOIb/MI MK HE BBISBIIS-
erca [15]. CooTBeTCTBEHHO, IIPU MATOJOTUYECKUX
COCTOSIHMSX, CONPOBOXIAIOMINXCS SHIOTEINAIbHOM
IUCGhYHKIINEH, ero KOHIEHTPAIIUN JOJKHBI YBEIMIH -
BAaThCSA OTHOCHUTEILHO HOPMAJIbHBIX 3HaUeHUM. OTHAaKO
B HaIlleM MCCIIEIOBAaHUM IT0OKAa3aHO, 9TO Y 00CIeIOBaH-
HBIX TMAIIUEHTOB cpegHee 3HAUCHHE KOHIICHTpPAIWid
HE OTIMYAIOCh OT ONUChIBaeMbIX mist Hopwmbl (0,99
(0,46; 2,19) dmoab/mia). Tem He MeHee, Yy OTAEIbHBIX
MMAlIMCHTOB PETHCTPHPOBAINCH 00JIee BEICOKHE 3HAUEC-
HUsA (mo 7,84 (Moib/MII), YTO IIPEAIIONIOXUTEIBHO
MOTJIO OBITh CBSI3aHO C IMOJIMMOP(MHU3IMOM TeHa, €ro
KOOUpYIOIIero, W ¢ 0OoJiee aKTHMBHOI BKCIIpeccueii.
OnHako TaKUX 3aKOHOMEPHOCTEH BBISIBJICHO HE OBLIO.
[IpenmomaraeM, 94TO TaKO€ COCTOSHHE OOYCIOBICHO
MEIMKAMEHTO3HO# Tepanmnell W IomaBIICHHUEM BOCIIA-
JIMTEJIBHOTO OTBETa HA MOMEHT O0CJICIOBAHMS IIPAKTH-
YeCKHU y BCEX MMOCTYIAIONIINX B CTAlIMOHAP ITallMEHTOB.
TeM He MeHee, oIpeneIeHHOe KOJIMYSCTBO JIMII MOXKET
UMeTh 0oJjiee BBIpaXXEHHOE BOCHAJICHHE, aCCOIIMUPO-

BaHHOE C ONpeHeJICHHBIMA BUIAMU MHUKPOOPTAHM3-
MOB. B 3TOM OoTHOIIEHNN pallMOHAJIBHBIM IPEACTaABIS-
eTcsl cOOp cermapupOBAHHEBIX MO HECKOJIBKUM IIPHU3HA-
KaM Tpym (KaK TO — 3TUOJIOTUYECKHIT ar¢HT, JABHOCTh
UHGEKINU, JJIUTEIbHOCTh U 00beM aHTUMUKPOOHOI
Tepanuy ¥ KOHIIEHTpaLlUs 3HAOTeINHA-1) ¢ Imoceny-
OIIUM TIPOBEOCHUEM aCCOIMATUBHBIX MCCIICTOBAHMIA
BHYTPHU TaKMX CTPYKTYpMPOBaHHBIX Tpynm. K coxaie-
HUIO, B HACTOslIee BpeMs Hallla rpyrina He objamaer
BO3MOXHOCTBIO TIPOBECTH TaKoe€ MCCJIeIOBaHUE
10 TIPUIMHE OYCHb HU3KOM THMAarHOCTUIECKOI IIeHHOC-
M 0aKTepuoJorndeckux mnocebBoB (73,5% mnalLueHTOB
HE UMEIOT MOATBEPXICHUSI STUOJOTUYECKOTO arcHTa
B OaKTepHaNbHBIX KYIbTypax).

Bricokme Xe KOHIICHTpAalMM CEeIeKTUHOB (Wist SE
=56,65 (43,35; 84,05) nxr/mn u sP =281,3 (78,2; 410,9)
NT/MJI B CpaBHCHWU C TaHHBIMH 340POBBIX Jul — SE
=32,8 (18,2%1,33) [16] u sP =39,39%1,52 [17]) BmoJHe
3aKOHOMepHBI. E-celeKTUH m P-CeleKTUH CHMHTe3Hnpy-
IOTCSI B DHIOOTEIMATBHBIX KJIETKAX, M B IIOKOE WX KOH-
HEHTpallMM HE3HAYMTENBHBEL. B ciyyae ToBpeXmeHUS
TKaHU U MOCJeayIollell akTUBALIMM SHIO0TEINSI, HAallpU-
Mep UuTOKMHaMM (MHTepiacikmaoM-1(IL-1) uau dak-
TopoM Hekpo3a omyxoiu (TNFa) B mepByto ouepenb)
WJIM HEKOTOPHIMM IIPOAYKTaMH OaKTepUaJbHOIO pac-
najga, akTuBUpywIuMu ¢paktop Tpanckpunuuu NF-kB,
CEJICKTUHBI CITIOCOOHBI OBICTPO TPAHCIOPTUPOBATHCS
W3 KJIeTKH Ha IMOBepXHOCTh. Ilpm 3ToM, P-cemektmH
XpaHUTCS B OCOOBIX IpaHynax — “Tenbuax BaiiGemns-
[Maname” m ero reHHAasT M OSIKOBasi TPAHCKPUIIIIHS CTH -
MYJIPYETCsI TIPOBOCHAIUTEIbHBIMU areHTaM1, TaKUMU
kak TNFa, IL-1, mumononucaxapugom (LPS) [18],
¥ TIOJI BO3ACHCTBUEM IIPOTHBOBOCIAIUTEILHOTO MHTEP-
nerikuaa-4 (IL-4) [19]. B ormuume ot P-cenektuHa,
E-cenexTrH He XpaHUTCS B KJIETKE B 3aI1ace M eTo HeoO0-
XOIVUMO TPAaHCKPUOMUPOBAThH, IIEPEBONUTH U IIEPECHOCUTH
Ha TOBEPXHOCTH KJeTku [16]. I1pu aTOM B Haleir paH-
Helt paboTte [20] mokaszaHo Hanuunre TUCHYHKINA IIUTO-
KMHOBOM PETYJISIIUK BOCITAJIMTEILHOTO OTBETA Y ITAIlM-
eHTOoB ¢ 1D. CoOTBETCTBEHHO, AMCcOAIaHC UMMYHHOTO
OTBETa HE MOXET He HATH OTPaXeHUS B Pa3BUTUH OUC-
dysKUIMYM 3HAOTENNSA. B TO Xe BpeMms, B HaCTOSIICH
paboTe MBI He HAIIM HUKAKOM B3aMMOCBSI3U MEXIY
M3ydaeMBIMH TTOJTUMOP(MHBIMU caiiTaMI COOTBETCTBYIO-
VX TeHOB M pUCKaMU pa3BuTus D, a Takke MX KOH-
HEHTPpAIlN! HE UMEIU 3aBUCUMOCTHU OT HMOJIMMOphr3Ma
B 3THUX caitax. [lToMMMO HpUYMH, OMHUCAHHBIX BBIIIIC,
CYIIIECTBYET BEPOSATHOCTD, YTO IIPU BEIOOpE TOIMMOp G-
HBIX CAaMTOB IJISI WCCICOOBAaHMWS MBI YIIYCTHIM Ooliee
3HAYUMBIA CaWT, HO IO HAIIEro WCCIENOBaAHUA,
HACKOJIBKO HaM U3BECTHO, MTOAOOHBIX TOMCKOB Fe€HETH -
YeCKUX MOIMMOpGU3MOB HE MPOM3BOOMIOCH. Pe3yib-
TaThl ke TepBoro uccienoBanusgs GWAS 1o cBsI3u reH-
HOM m3MeHYMBOCTH ¢ WD oIybInKoBaHBI COBCEM
HegaBHO — B ampene 2018t [21]. ABTOpBI M3y4yasn
MOTEHIUAJIBHYIO TCHETHICCKYIO IIPEIPACIIONOXEHHOCTD
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K pa3BuTuio MO B ciaydae OakrepweMuu S. aureus.
B uccnenoBanum onpeneneHo, 9To 4eTbipe SNP, 61113K0
PACITOJIOXKEHHBIX HA XPOMOCOME 3, TIPEAITOIOXUTEIILHO
CBSI3aHHHEI ¢ S. aureus-accounupoBaHHbIM W3D. Ilpu
9TOM, OIpeHeJcHBl HE PHCKOBBIC, a IIPOTEKTUBHBIC
addexTer MuHOPHBIX ajieneii SNP rerma SLC7414
(Solute Carrier Family 7, aimer 14). DTOT reH KOOUpyeT
[JIMKO3UJINPOBAHHBINT KAaTMOHHBINT aMWHOKMCIOTHBIN
TpaHCIIOPTEPHBIN 06eloK ¢ 14 TpaHc-MeMOpaHHBIMU
ITOMeHaMHU. DKCIIPECCUPYETCSI B OCHOBHOM B (pubpo-
OacTax KOXW, HEHpOHHOMW TKaHW W IICPBUIHBIX SHIO-
TeJIUAIBHBIX KJIETKaX, M, KaK IIPOTHO3UPYETCSI, OCIOK
OITOCpenyeT JIU30COMATbHOE IMOMIOIMEHNE KAaTMOHHBIX
AMUHOKWCIIOT. ABTOPHl HE HAIIJIM HUKAKOW CBSI3U
¢ BapuabeIbHOCTHIO TEHOB BPOXIEHHOTO WMMYHHOTO
1 BOCITAJINTCIIBHOTO OTBETa, paHEee ONMMCAHHBIX B JIUTE-
patype [22-25], nny ¢ TeHaMU SHAOTEIUANTbHOM (PyHK-
uun [26]. OnHako caMy MCCaeIoBaTe M COODIIAIOT, YTO
OCHOBHBIM OTpaHMYCHHEM IIPOBEACHHOTO MMU HCCIIE-
IIOBaHUS SIBIISIETCS OTCYTCTBHE CTATUCTUYECKON 3HAUM-
MOCTH pe3yJIBTaToB, MoxydeHHBIX B GWAS, 3a cuer
MaJIBIX pa3MepoB BHIOOPKM, aHAIM3a TOJBKO S.aureus-
accounmmpoBaHHoro MO um cKymHoOit uHbOpMaIINU
o ¢pynkuum 6enka SLC7A14, 9To 3aTpyIHSIeT MHTEpIIpe-
TaIlUIO €T0 POJIM B MAaTO(PU3NOIIOTUIECCKOM MEXaHU3Me,
CBSI3BIBAIOIIEM 3KCIIPECCUIO 3TOTO TeHa C MOSBICHUEM
MD. B 3akiodeHUN aBTOPHI TOBOPSIT O TOM, UYTO IS
IMOATBEPKIACHNS PE3YIbTaTOB ITIOTPEOYIOTCS OoJIee KPyII-
HBIC KOTOPTBHI, HO TaKHWE MCCICHOBAHUS OYOyT OYEHB
BOCTpeOOBaHBI.
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3aknioyeHune
IIpoBeneHHOE HAMU KCCIIEAOBAHKE MIOOTBEPXKAACT IIPU-
CYTCTBHE MapKePOB SHIOTENNAIBHOM TUCHYHKIUU B KPOBH
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Accouuauum reHeTM4YECKMX MapKepoB CUMMNAaTOaAPEeHaNIOBOo CUCTEMbl U 3HA0TENINaNbHOK ANCHYHKLUM
C MLIeMUYecKoit 601e3HbIO cepaLa Ha NpUMepe MaJsiouUCIIEHHOW NONyNsALMY LOPLEB

MwxanuHa E. B.1, Myneposa T. A.1'2, Makcumos B. H.3, Boesoga M. VI.3, Orapkos M. 10.2

Llenb. YcTaHOBWTL accoumaumm noaMMopbusMoB reHOB-KaHaNAAToB, KOAMPYIO-
LUMX KOMMOHEHTbl 3HaoTennansHoi (NOS3, MTHFR) n cumnatoaapeHanoBoii cuc-
Tem (ADRB1, ADRA2B) ¢ nwemuyeckoit 6onesHbto cepaua (MBC) B koropTe Mano-
uncneHHomn nonynauumn fopHon LLopuu.

Matepuan n metoabl. [POBEAEHO KIMHMKO-3NMAEMMONOTNYECKOE UCCNen0Ba-
Hue B paiioHax lopHoii LLopuu (n. OpToH, n. YcTb-Kabbip3a, n. WepereLw, r. TawTa-
ron). AHanm3 $GakTopoB p1CKa BKIIOHa: y4eT BO3pacTa, nona, nokasarens niaexkca
Macchbl Tena, OKPYXXHOCTM Tanuu, HaM4ne/0TCyTCTBME apTepuanbHON rmnepTeH3nm
(AT), KypeHWsi, HaNNYMS HAPYLLIEHWIA IMMMGHOTO W YrNEBOAHOrO 06MeHOB. [lnarHo3
MBC BbICTABAANCS HA OCHOBAHWM TPEX 3NMUAEMMONOrMHECKVX KpUTEPUEB: KOANPO-
BaHMS anekTpokapamorpamMmMbl No MuHHeCOTCKOMY Koy, onpocHuka Rose
1 vHdapkTa mMuokapaa B aHamHese. O6cnefyeMbiM MPOBEAEHO MOMEKYNSIPHO-
reHeTnyeckoe tectuposanue. Boigenedne IHK 13 kposu nposoamnace METOAOM
deHon-xnopodopmHoin akcTpakummn. CratucTuyeckas obpaboTka NMpPoBOAMNACH
¢ nomoLbio nporpamm “STATISTICA 6.1” (StatSoft Inc., CLLA) n SNPStats.
Pesynbratbl. PacnpoctpaHeHHocTs MBC B koropTte wopueB coctasuna 9,7%.
PesynbTaTbl Halero WCCNefoBaHWs YCTAHOBMIN B3aWMOCBSI3b EHETUYECKMX
MapKepoB CUMNaTOaAPEHANIOBO U 9HAOTENNANBHOV CUCTEM C KOPOHAPHbLIM aTe-
pOCKNIepO30M B KOPEHHOW ManoyvciaeHHoi nonynsauuun wopues. C BbICOKMM
PVCKOM pas3BUTWS aTepocknepoTuyeckoin 6onesHn ceppua accoummposancs
reHoTvn 4b/4a reHa NOS3 (OLU 2,57; 95% AW (1,12-5,86), p=0,026) no LOMWUHAHT-
HOMY TVNY HacnefoBaHus. YCTaHOBNEHA B3anMOoCBa3b reHotuna T/T rena MTHFR
¢ MBC no peueccrBHomy Tuny HacnepoBaHus (OLL 13,28; 95% AU (1,79-98,40),
p=0,024).

BaknioueHne. bnaropaps reHeTM4ecknm NCCNeAoBaHVsAM, NMOSIBASIETCS peanbHas
BO3MOXHOCTb HE TONbKO NPOBOAUTH TOYHYID MOMNEKYASIPHYIO AWMArHOCTHKY,
HO ¥ onpenensTb NPeapacnoNoXeHHOCTb YenoBeka K TOMy UM MHoMy 3abonesa-
HUi0. BbiSiBNEHWE reHeTu4eckoii npeapacnonoxeHHocTn k UBC, MoxeT BbiTb Npo-
BEEHO 3300 A0 NOSIBNEHNS KIIMHUYECKMX CUMMTOMOB, YTO NO3BONSET abdek-
TUBHO NpeaynpexaaTb eé pa3suTe Unn 0TOABUraTb CPOKM MaHudecTaumm.

Poccuiickuii kapauonoruyeckuii xypHan. 2018;23(10):98-104
http://dx.doi.org/10.15829/1560-4071-2018-10-98-104

KnioyeBble cnoBa: vilemunyeckas 601e3Hb cepaua, 3THOC, NOAMMOPOY3M reHoB-
KaHAMaaToB, accoumaummn, red MTHFR, reH NOS3.
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Associations of genetic markers of the sympathoadrenal system and endothelial dysfunction
with coronary heart disease on the example of a small Shoriya population

Mikhalina E.V., Mulerova T.A.?, Maksimov V.N.%, Voevoda M. 1.>, Ogarkov M. Yu.”

Aim. To establish associations of polymorphisms of candidate genes coding for the
components of the endothelial (NOS3, MTHFR) and sympathoadrenal systems
(ADRB1, ADRA2B) with coronary heart disease (CHD) in the cohort of the small
population of Mountain Shoriya.

Material and methods. A clinical and epidemiological study was conducted in the
areas of Mountain Shoriya (Orton, Ust-Kabyrza, Sheregesh, Tashtagol). Analysis of
risk factors included recording the age, sex, body mass index, waist circumference,
presence/absence of arterial hypertension (AH), smoking, and the presence of
disorders of lipid and carbohydrate metabolism. CHD diagnosis was made by three
epidemiological criteria: coding of the electrocardiogram according to the
Minnesota code, Rose questionnaire, and a history of myocardial infarction. The
patient underwent molecular genetic testing. DNA isolation from blood was carried
out by the method of phenol-chloroform extraction. Statistical processing was
carried out using the programs STATISTICA 6.1 (StatSoft Inc., USA) and SNPStats.
Results. The prevalence of CHD in the Shoriya cohort was 9,7%. The results of our
study established the relationship of genetic markers of the sympathoadrenal and
endothelial systems with coronary atherosclerosis in the indigenous population of

Shoriya. The high risk of atherosclerotic heart disease was associated with the
4b/4a genotype of the NOS3 gene (OR 2,57, 95% Cl (1,12-5,86), p=0,026) according
to the dominant mode of inheritance. The relationship of the T/T genotype of the
MTHFR gene with CHD by recessive inheritance was established (OR 13,28; 95% ClI
(1,79-98,40), p=0,024).

Conclusion. Due to genetic research, there is a real opportunity not only to carry
out accurate molecular diagnostics, but also to determine an underlying risk for a
disease. Detection of genetic disposition to CHD can be carried out long before the
onset of clinical symptoms, which can effectively prevent its development.

Russian Journal of Cardiology. 2018;23(10):98-104
http://dx.doi.org/10.15829/1560-4071-2018-10-98-104

Key words: coronary heart disease, ethnos, polymorphism of candidate genes,
associations, MTHFR gene, NOS3 gene.
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PacmipocTpaHeHHOCTD UIIIeMIIECKOM O0JIE3HU Cepalia
(MBC) B Poccunu cocrapnser 13,5%, 4To mMpakTUYECKU
B nBa pa3sa Bbiiie, yeM B CIIIA — 7% [1]. B natorenese
MBC BaxHeifee 3HaYCHIIC UMEIOT IBa MEXaHM3Ma: JUC-
GYHKIIMS SHOOTETUAIBHON 1 aKTUBAIIUSI CUMITATOAApe-
HanoBoit cucteM (CAC). M3BecTHO, 9YTO Kaxkmast M3 HUX
P KOPOHAPHOM aTepOCKJIepO3e acCOLMHpPOBaHa
¢ MOIUMOPGU3MOM psiia TEHOB, OIpPEneIsTIoIX GyHK-
LIMIO SHOOTENNS U agpeHopelenTopos [2, 3]. Panee ycra-
HOBJICHA CBSI3b MEXIY TeHOM 3HIOTennaabHoit NO-cuH-
ta3sl 3 Tuma (NOS3) u BepOATHOCTHIO pa3BUTHUSA Y ALl -
enta MBC [4]. He BbI3pIBaeT COMHEHMIA HeTraTWBHAas
pOJb B OTHOIICHUM pPHCKa Pa3BUTHSI aTEpPOCKIepO3a
KOPOHAPHEBIX apTepPUid MOBHIIIICHHOTO YPOBHSI TOMOIIH-
crenHa B KpoBu. I['enH MTHFR BnusieT Ha YpOBEeHb TOMO-
LUCTEMHA TTOCPENCTBAM PETYIISILINI MeTabomm3Ma (DoJH-
eBoil kmciotel. ITomumopdusm C677T maHHOTO reHa
MIPUBOINT K CHIDKCHUIO aKTUBHOCTH METUJITETPATAIPO-
domarpenykTaspl, 4TO B CBOIO OYepeIb IOBHIIIAET PUCK
pa3BuTusi KopoHapHoii martonoruu [5]. Kpome 3toro,
CHIDKCHHE YYBCTBUTEILHOCTH aApeHEPTUICCKUX PEIICII-
TOPOB MHOKapaa IIPUBOIUT K ITATOJIOTUICCKON THIIEpaK-
tuBanuu CAC. IIpakThdecKWii MHTEpPEC MPEACTABIISICT
n3ydyeHue poiu monuMopdusMoB TeHOB ADRBI
n ADRA2B, xomupylomux OeTa-aapeHOpelenTOpHI,
B passutuu MBC [6].

M3BecTHO, YTO STTUAECMHOJIOTHSI 1 OCOOCHHOCTH TEUE-
HHUS 3a00JIeBaHUI CBA3aHBI HE TOJBKO CO CPEIOBBIMM,
COLIMAIBHBIMHA U KYJIETYPHBIMU (haKTOPaMM, HO U C TeHe-
THIECKUMHU OCOOCHHOCTSIMH, WHIWBHUIYAJIBHBIMM IS
KaXIOoro OTIEIbHOTO 3THOoca. MMEHHO Mo3ToMY
B MOCJICOHKE TOIBI MCCICTOBAHNS TCHETUICCKON KOMIIO-
HEeHTBHI mnpenpacmoioxkeHHocTn K MBC mpoBomarcs
Ha pa3HbIX 3THUYECKMNX KoropTax [7-9].

Llenp nccmenoBaHMs: YCTAaHOBUTD aCCOITMAITAN TTOJIH -
MOpGhU3MOB TeHOB-KaHIWIATOB, KOOWUPYIOIINX KOMIIO-
HEHTHl SHIoTenuanbHOl cucteMsl (NOS3, MTHFR)
u CAC (ADRBI1, ADRA2B) ¢ UBC B Koropre Majodm-
cienHoi nonynsinuu F'oproit llopumn.

Marepuan n metogbl

[IpoBeneHO KIMHMKO-3IMUIEMUOJIOTHTICCKOE HCCIIe-
nmoBanwue B paiioHax [opHoit Lllopuu (1. OpToH, 1. YCTh-
Kabwip3a, . eperemt, r. Tamraroa). OcMOTPH CITeIIN-
JIUCTOB TPOXOAUIN B YCIOBUSX IKCIEAULIUM 1O CTaH-
IapTHBIM MeTOomMKaM (aHKeTUpOBaHUE, cOOp XKaloo,
KIMHUYIECKU OCMOTP) Ha 0a3e CeITbCKUX (PeTbaIIepCKOo-
aKylIepCcKux MyHKTOB U mojukiauHuku LIPB r. Tamra-

Mikhalina E. V. ORCID: 0000-0002-8473-4962, Mulerova T.A. ORCID: 0000-0002-
0657-4668, Maksimov V.N. ORCID: 0000-0002-7165-4496, Voevoda M.I. ORCID:
0000-0001-9425-413X, Ogarkov M. Yu. ORCID: 0000-0002-7252-4845.

Received: 20.01.2018 Revision Received: 12.02.2018 Accepted: 19.02.2018

roji. Beibopka cocraBmia 937 4eloBeK KOPEeHHOTO Hace-
JleHus (Iop1ieB) B Bo3pacte ot 18 et u crapire. Koropra
OblLIa paszaesieHa 10 MOJy U 1o Bo3pacTy (rpymma 18-64
roga, 65 yer u crapiue). [TpoTokos MccaeroBaHus ObUT
0moOpeH DTUYECKMMM KOMUTETAMM BCEX YYACTBYIOIINX
KIIMHUYIECKUX IIEHTPOB. 10 BKIIIOUCHUS B MCCIICIOBAHNE
Y BCEX YIACTHUKOB OBLIO MOJIy4eHO TMChbMEHHOE MH(DOP-
MHPOBaHHOE COIJIacHe.

AHamm3 (aKToOpoOB pHICKa BKITIOYAT: y4eT BO3pacTa,
1mojia, ToKasaTellsd MHIEKCa MacChl Tela, OKPYKHOCTHU
TaJu¥, HaJIM4¥e/OTCYTCTBHE apTepUaTbHOI THIEPTeH-
3umn (Al'), KypeHusl, HaIM4Yusl HapylIeHU JUMHUIHOTO
¥ YIJIEBOTHOTO OOMEHOB.

CormacHo kimaccudukanmu BcecemmpHO opraHm3a-
muu 3apaBooxpaHeHus (1997T), oxXupeHne oIpenessuIna
py uHAeKce Macchl Tema 30,0 Kr/M2 n 6onee. Kpurepu-
SIMM a0IIOMHMHAJIBHOTO OXUPEHUSI CUUTAIN OKPYKHOCTh
TaJIUM BHIIIE 94 ¢cM y My>XIMH U cBBIIIe 80 CM Y XKSHIIMH.

HM3MepeHmne CHUCTOMMYECKOTO M ITHACTOJIMIECKOTO
apTepuajibHOro mamieHus (AJl) IMpoOBOOWIM IO CTaH-
IapTHOUM MeTomuke. 3a Kputepuii Al' puHUMaNMM ypo-
BeHb AJl paBHbll wimu Gonee 140/90 mm pr.cT., 16O
MEHBIINIT YpOBeHb Ha (pOHE TIpreMa aHTUTUIICPTCH3UB-
HoOit Tepamuu. PerynspHO KypUBIIMMM CUYWUTAIW JIWII,
BBIKYpHMBAOIINX 1 curapety u 0ojee B ICHB.

3abop KpoBU MPOBOMWIM HATOIIAK, IMocie 12-daco-
BOTO TIepHOIa TOJIOAAHMS. YPOBHH OOIIETO XOJIeCTeprHA
(0XC), tpurmmuepunos (TT), XxonecTeprHa JIUIIOIPOTE-
umoB BEICOKO#T tmrotHocTH (XC-JIBII), xomectepmHa
JIATIOTNIPOTeN OB HMU3Koi1 11oTHOCTH (XC-JIHII) B chIBO-
POTKE KPOBU OLICHUBAJIU C TIOMOIIBIO CTAHIAPTHBIX TECT-
cucteMm ¢upmbl ThermoFisherScientific (PuHATHINS).
[loBEIIICHNE YPOBHS JUMUAOB OLICHUBAIM B COOTBET-
CTBUM C €BPOIEHCKUMU pekoMmeHmamusaMu 2016r.

B rpymmy pecroHIeHTOB ¢ HapyIICHUSIMH YIJIIEBOTHOTO
0o0MeHa BKITIOUAJIH JINIL ¢ HApYIIeHHONM IIMKEMHE HaTo-
mak (III0Ko3a IUIa3Mbl HaTowiak 6,1-6,9 MMOJIb/JI), JIMILT
C HapylIIeHHEM TOJIEPAaHTHOCTH K I0KO3¢ (TIII0KO03a
Ia3Mbel HaTomak <7,0 MMOJIB/T M depe3 2 daca Iocie
TIepOPaTBHOTO IIIOKO30TOJIEPAHTHOTO TeCTa »>7,8 MMOJIIb/JT
n <11,1 MMOIB/T), JUII C CaXapHBIM AUAOETOM 2 THUIIA
(Tmoko3a Ta3Mbel HaTomak >7,0 MMOJb/1 Win depe3 2
gaca I1ocjIe IepOopaIbHOIO IIIIOKO30TOJIEPAHTHOIO TECTa
>11,1 MMoOIb/T WINM CIYyJalfHOTO  OIpeHcICHUS
>11,1 mmonb/m).

Koneunast ouenka Hamumuuss MBC mpoBommiack
M0 CyMMe TpeX OSIHICMHOJIOTHICCKNX KPHUTCPUEB:
Ha ocHOBe KonupoBaHus DKI' mo MUHHECOTCKOMY KoLy,
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Ta6nuua 1
XapakTtepucTtuka naumeHToB ¢/6e3 UBC cpeaun kopeHHoro Hacenenus FopHoi LLopun
Mokasatenb Jlvua c NBC Jvua 6es NBC B
(n=70) (n=653)

BospacT, net, M£SD 67,2+1311 47,0%15,2 0,001
Pocr, cm, M+SD 152,8+74 157,5+8,5 0,001
Bec, kr, M+SD 59,0+13,0 61,2£13,0 0,190
KypeHue, n (%) 20 (28,6%) 253 (38,7%) 0,095
UMT, kr/m’, M£SD 25,352 24,7+5,0 0,345
VIMT >30 kr/M%, n (%) 11 (15,7%) 96 (14,7%) 0,821
0T, cm, M£SD 83,8+13,6 82,6+12,2 0,467
OT >80 cM Y XXEHLUMH 1 294 CM Yy My>X4uH, n (%) 29 (41,4%) 212 (32,5%) 0,131
CAL, mm pT.cT., M£SD 163,5£28,6 133,4+25,2 0,001
AAL, MM pT.CT., M£SD 88,4+11,2 82,3+12,1 0,001
OXC, mmonb/n, M+SD 5,8+1,2 5,3%1,2 0,005
OXC >5,0 mmonb/n, n (%) 52 (74,3%) 354 (54,2%) 0,008
XC-JIHM, mmonb/n, M+SD 3,5+0,9 3,0+1,0 0,005
XC-J1HMN >3,0 Mmmonb/n, n (%) 29 (69,1%) 210 (43,0%) 0,001
XC-NBTI, mmonb/n, M£SD 1,4+0,4 1,4+0,5 0,861
XC-JIBIM <1,2 MMOAb/N y XEHLLUMWH, <1,0 MMONb/N Y MYX4WH, n (%) 10 (14,3%) 105 (16,1%) 0,750
Tr, Mmonb/n, M+SD 1,5+1,0 1,411 0,421
Tr >1,7 mmonb/n, n (%) 14 (20,3%) 142 (21,7%) 0,530
[nioko3a, MMonb/n 5,9+15 54+1,3 0,018
YO, n (%) 22 (31,4%) 146 (22,4%) 0,069

Cokpauwenus: UMT — nHaekc maccol Tena, OT — okpyXHocTb Tanun, CALL — cuctonuyeckoe AL, JAL — nmactonmdeckoe ALl, OXC — obwumii xonectepuH, XC-JIHM —
X0NIeCTEPUH NINMNONPOTENHOB HU3KOW NNoTHOCTH, XC-JIBI — X0onecTepuH nMNonpoTenaoB BeiCOKOM nnoTtHocTy, T — Tpurnvuepuabl, YO — yrneBofaHbI 06MeH.

orpocHrKa Rose m mH(bapKra MmoKapma B aHaMHe3e.
OKI perucrpupoBanachk IpHu IMTOMOIIU 3JIEKTPOKAPIIO-
rpadpa “SCHILLER CARDIOVIT AT-2”, B monoXeHUN
Jexa, B 12 CTaHmApTHBIX OTBEOCHUSIX, IIPH CKOPOCTH
IBWKCHUS JICHTHI 25 MM/ceK. [IpoBenn olleHKy pacIpo-
CTpaHEHHOCTU cienyommnx n3mMeHeHuit DKI' cormacHo
MunHecoTcKoMy Komy: omnpeneneHHas UBC (kombr 1-1,
1-2), 6eccummrromuast UBC (kombr 4-1, 4-2, 5-1, 5-2, ipu
otcyrcTBUM KomoB 3-1, 3-3), BosmoxHast MBC (komsr
1-2-8, 1-3), Bo3MoxHas uineMust (Kombl 4-3, 5-3), uie-
MU C TUnepTpodmeil MMoOKapma JIEBOTO KeIymodKa
(komer 4-1, 4-2, 5-1, 5-2 npu Haymmauu 3-1, 3-3) u apur-
muueckast popma MBC (xonwr 7-1, 6-1, 6-2, 8-3).

Jmst  MOJEKYIIPHO-TEHETUUECKOTO TECTUPOBAHMS
y 00cJieayeMbIX KPOBb M3 KyOUTAILHOI BEHBI cOOMpanu
B BaKyyMHbIe Tipooupku (Vacuette, ABCTpusi) c cTaHIap-
TU30BaHHBIM coaepxXaHueM aHThkoarynsHta K3EDTA
(1,2-2,0 mr Ha 1 M1 KpoBM) yTpOM HaToIak. J1st obecrre-
YeHUS TIOJTHOTO TIepeMEIIMBaHUs peareHTa M KpPOBU
cpa3y Xe IIoCjie HaIOJIHEHMS TIPOOUPKH €€ aKKypaTHO
nepeBopaunBanu 8-10 pa3. Bruimenenue JJHK u3 kpoBu
IIPOBOIMIIACH METOIOM (heHOI-XTIOPODOPMHOM IKCTpaK-
muu [10]. [Tommmopdusmer renoB NOS3 (VNTR, 4b/4a),
MTHFR (c.677C>T, Ala222Val, rs1801133), ADRBI
(c.145A>G, Ser49Gly, rs1801252) u ADRA2B (1/D, rs
28365031) tectupoBanu ¢ nomoiupsio TP o ciaenyio-
IIM METOOWKAM, ONMMCAaHHBIM Snapir A, et al. (2003),
Lima JJ, et al. (2007) u Salimi S, et al. (2006) [11-13]. s

KOHTpoJIst KayecTBa 10% ciyyaiiHO BbIOpaHHBIX 0Gpa3-
OB OBUIM IIOABEPTHYTHI TOBTOPHOMY TE€HOTHITUPOBA-
HUO0. JJabopaTOpHBIi ITIepCOHAN HE UMeJT JaHHBIX O TIep-
coHMU(pUKAIUM 00pa3lIoB.

Craructrdeckast 00padboTKa IIPOBOIUIIACE C TIOMOIIBIO
nporpamm “STATISTICA 6.1” (StatSoft Inc., CIIIA)
n SNPStats. 1151 onmcaHus KOJIMYECTBEHHBIX TTOKa3aTe-
JIeH MCITOIb30BaHO cpemHee 3HaueHue (M) m craHmapt-
Hoe oTkiIoHeHMe (SD). PaBeHCTBO mucrniepcuii B cpaBHM-
BaeMBIX TPYIIIaX OIICHUBAIOCHh KputeprueM JlepuHa. [1pu
(hakTIIECKOM pacIipenesicHIN OJIM3KOM K HOPMAJTEHOMY
¥ TIpU PaBEHCTBE OUCIICPCUM B CpaBHUBACMBIX TPYIIIIAX
WCITOJIb30BAJIMCh TTapaMeTPUICCKHIEe KPUTCPUU CpaBHE-
HUSI KOJIMIECTBEHHBIX TTOKa3aTesieii, Ipy HeCOOTIOICHIT
IaHHBIX YCJIOBHII — HemapaMeTpUUecKre aHaJIOTH.
CpaBHeHMe 2-X TPYITT IPOBOIMIIOCH t-KpuTepueM CThblo-
IeHTa IUIST HEeCBSI3aHHBIX BBIOOPOK (IapaMeTPUICCKUIA)
u KputeprieM MaHHa-YUTHH (HEITapaMeTpUIeCKHMit).
st xapaKTepUCTUKN Ka4eCTBEHHBIX IIPH3HAKOB PaCcCUM-
TBHIBaJIN YICNIBbHBIN Bec BapuaHTOB. [Ipu olieHKe cTaTu-
CTUYECKOI 3HAUMMOCTH Pa3ININi KaueCTBEHHBIX ITOKa-
3aTeNIeil CTPOWIINCH TAOJIMIIBI COIPSKEHHOCTH C ITOCTIe-
OyIOIMUM pacueToM kputepust x [lupcona, mpu momne
OXMIAeMBIX YHCEJl B TaOMWIIaX MEHEe IISITH MCIIOIb30-
Basicst Kputepuit Pumepa. OTHOCUTENBHEIN prcK (OR —
odds ratio) 3abojeBaHMSI IO KOHKPETHOMY T€HOTHUILY
BBIYMCIISUTA KakK oTHoIeHue 1maHcoB (OLL). ITomcauThi-
Bay Ol 1St OLIEHKW acCOLMAIlMi MEXIY OIpeIeIICH-
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Tabnuua 2
Accouuauuu reHoB-kaHaupaTtos CC3, koaupyiowme koMmnoHeHTbl CAC
1 3HpoTEeNnnanbHou cuctemol, ¢ UBC B koropre wopues
[eHoTVMbI YacTota reHoTunos cpeay nuy, ¢ UBC (%) YacToTa reHoTvnoB cpeay nuu, 6e3 UBC (%) P ow 95% On
e NOS3, VNTR, 4b/4a
4b/4b 66,0 79,8 0,025 0,54 0,31-0,93
4b/4a 32,0 19,2 0,035 1,81 1,05-3,14
4a/da 2,0 09 0,442 1,84 0,313-10,84
l'eH MTHFR, rs1801133
c/C 74,0 76,1 0,742 0,91 0,49-1,64
c/T 22,0 22,4 0,947 0,98 0,52-1,84
/T 4,0 1,5 0,555 2,33 0,68-7,98
leH ADRBT, rs1801252
A/A 52,0 49,8 0,764 1,08 0,64-1,83
A/G 48,0 40,4 0,299 1,32 0,78-2,22
G/G 0,0 99 0,007 - -
len ADRA2B, rs28365031
/1 48,0 277 0,003 2,16 1,29-3,63
I/D 30,0 470 0,022 0,52 0,29-0,93
D/D 22,0 253 0,616 0,85 0,45-1,61

HBIMI TEHOTHIIAMU W PHUCKOM pPa3BUTHS 3a00JICBaHMS
mo craHmapTHoit popmyne OR = a/bx d/c, Tneam b —
KOJIMYECTBO OOIBHBIX, MMEIOIINX 1 HE MMEIOIINX MyTaHT-
HBIII TEHOTHII, COOTBETCTBEHHO, d M C — KOJUYECTBO
YeJIOBEK B KOHTPOJIBHOM TPYIIIIE, UMEIOIINX U HE UMEIO-
yx MyTaHTHbI reHotun. Ol ykaszan ¢ 95% moBepu-
TeJbHBIM UHTepBajioM (L) B T Moaensix HaclenoBa-
HUS (KOMOMWHAHTHOUW, AOMMWHAHTHOM, pPELIECCUBHON,
CBEPXIOMHWHAHTHOM U JIOT-aIIUTUBHOMN). Pasmmaus mmpu-
3HABAJIMCh CTATUCTUYCCKN 3HAUYMMBIMHU IIPU BEPOSITHO-
CTH OTKJIOHUTH HyJIeByI0 Tunore3y (p) mexee 0,05.

PesynbTraTthbl

Pacnipoctpanennocts MBC B momnynguuy 1oples
coctaBuna 12,3%. OcHOBHbIE ITOKA3aTENIN, XapaKTePU3y-
foIIIre KOTOpTY IIOPIIEB ¢ TaHHBIM 3a0oJieBaHNEM U 6e3
Hero, mpeacTaBieHbl B Tabnuie 1. B omybinMKoBaHHBIX
paHee IaHHBIX ObUIa ITOKa3aHa PacIpOCTPAaHCHHOCTh
TEeHOTUIIOB M3yJaeMBIX ITOJTMMOPMOU3MOB TeHOB-KaHIA-
TOB, KOOWPYIOIIMX KOMIIOHEHTBHI 3HIOTEIMATbHOI CHC-
temel (NOS3, MTHFR) n CAC (ADRBI, ADRA2B)
B KOpeHHOoi1 aTHNYecKoii rpynire lopHoit [llopun [ 14, 15].

IMpn m3ydeHUM TOMMMOP(PU3MOB T'€HOB SHIOTEIM-
agpHOM cucteMbl (NOS3 u MTHFR) cpemn KOpEeHHBIX
xwuteneit TopHoit Illopuu ycTaHOBIECHBI aCCOIMAIIAN
¢ UBC rena NOS3 (Tab6m. 2).

ITpu oOcnemoBaHNM HACEICHUS BEISIBICHO, YTO TOMO-
3UTOTHBIN TeHOTHUII 4b/4b rena NOS3 obmagan mpoTeK-
THUBHBIM [Ie¥icTBUeM B oTHomeHUM pa3putusi MBC.
Annenb 4b B TOMO3UTOTHOM COCTOSTHUM PEKe BCTpedasics
y 00CIIeIOBAaHHBIX ¢ JTAHHOM MATOJIOTUCH IO CPAaBHEHUIO
¢ mmuamu 6e3 Heé: 66,0% nportus 79,8% (p=0,026) (OLLI
0,54;95% AU (0,31-0,93)). HanpoTtus, 1u1ia ¢ reTepo3u-
TOTHBIM T€HOTHUIIOM 4b/4a JaHHOTO TeHa Jallle OIIpeaes-

auck cpenu pecronaeHtoB ¢ UBC (32,0%), yem cpenu
mopieB 6e3 kopoHapHoit marosoruu (19,2%, p=0,035).
OTHoOIlIEHME LIAHCOB BBISIBUTD JIML C KOPOHAPHBIM aTe-
POCKJIEPO30M OBLIO BBILLIE IIOYTH B 2 pa3a Cpeayd HOCUTE-
Jieil TeHoTHuIa 4b/4a 10 CpaBHEHUIO ¢ HOCHUTEISIMU IIBYX
npyrux renorumnos (OL 1,81; 95% AW (1,09-3,14)).
Y KOpeHHbIX KUTEJIel ¢ TEHOTUIIOM 4a/4a MOCTOBEPHBIX
pasmunii cpenn 60ibHBIX MBC 1 3M0pOBBIX HE OTME-
yeHo: 2,0% nporuB 1,0%, coorBerctBeHHO (p=0,442)
(OILI 1,84; 95% AU (0,31-10,84)).

IIpu usyuenum pacnpoctpaneHHocty MbC y mopiieB
B 3aBUCUMOCTHU OT ToiuMmopdusma reHa MTHFR cratu-
CTUYECKM 3HAYMMBIX OTIMYMIA He ITostydeHo. Tak, yacToTa
romo3urotHoro reHoruna C/C cpemu o0cCiemOBaHHBIX
C KOpDOHApHBIM aTepocKiaepo3oM cocraBuiaa 74,0%,
cpemu mutt 6e3 UBC — 76,1% (p=0,742) (O11I 0,91; 95%
AU (0,49-1,64)). Hocureaun reTepo3uroTHOrO re HOTHUIIA
C/T Bcrpevanuch cpenu 22,0% pecnonmentoB ¢ UBC
u 22,4% (p=0,947) He UMEIOLIMX AAHHOM IATOJOTUH
(OI1I1 0,98; 95% AU (0,52-1,84)). HocurenbcTBO MyTaHT-
Horo ajuieiss T B TOMO3UTOTHOM COCTOSIHUM HE BJIMSLIO
Ha PUCK BO3HMKHOBEHUSI KOPOHAPHOI 0OJIE3HU Cepla:
4,0% u 1,5%, coorBerctBenHo (p=0,555) (OIII 2,33; 95%
U (0,68-7,98)).

Hnst o6oux reHoB CAC (ADRBI u ADRA2B) BHISIB-
neHbl accoumauuu ¢ MBC (tabn. 2). 52,0% wmopies
¢ UBC u 49,8% 6e3 maHHOI MAaTOJIOrMU UMEIN TOMO3H-
rotHblit reHotun A/A rena ADRBI (p=0,764) (OIII 1,08;
95% U (0,64-1,83)). Hanuune reTepo3UroTHOro reHO-
tuna A/G Takxke He BIMSUIO Ha BEPOSITHOCTh Pa3BUTHS
WBC, tak Kak maHHBI reHotun Bcrpedaics y 48,0%
ob6cnenoBanHbix ¢ UBC u y 40,4% 6e3 Hee (p=0,299)
(OL 1,32; 95% N (0,78-2,22)). Cpenu pecriOHIEHTOB
C KOpPOHApHOI IIaTOJIOrMEil HOCUTENbCTBO auiens G
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B TOMO3UIOTHOM COCTOSIHUM HE 3aperMCTPMPOBAHO.
Cpenu mmir 6e3 KopoHapHOU marojornu reHotun G/G
onpenensuica y 9,9% (p=0,020), 4T0 MOXET CIIy>KUTb IO/~
TBEPXICHUEM €ro MPOTEKTUBHOTO 3 deKTa.

Cpeau KOPEHHBIX KUTEJICH OTHOIIEHHWE IIIAHCOB
BeIBUTH B C y 111 ¢ TOMO3UTOTHBIM reHoTurioM I/1 rena
ADRA2B oxkazanocsk B 2 paza seime (OIII 2,16; 95% 11
(1,29-3,62)). Tak, yacToTa OAaHHOIO TEHOTHUIIA CPEIU
PECIIOHEHTOB ¢ KOPOHAPHOI GOJIE3HBIO Cepilia COCTa-
Bwia 48,0%, cpenn obciaeqoBaHHBIX 6e3 He€ — 27.7%
(p=0,003). HampoTtuB, mig TeTepO3UTOTHOTO T€HOTHIIA
I/D ycraHOBIIEHO IIPOTEKTUBHOE AeiicTBre. PacmpocTpa-
HEHHOCTb JaHHOI'O F€HOTUIIA CPEdM ILIOPLEB C yKa3aH-
HOI matoJyiorneil n 6e3 He€ oxkasanack 30,0% n 47,0%,
coorBercTBeHHO (p=0,022) (OL 0,52; 95% AN (0,29-
0,93)). Hons romosurotHoro reHotuna D/D B cpaBHMBaA-
€MBIX TpyIIax He pasiandanack: 22,0% u 25,3%, cooTBeT-
ctBeHHo (p=0,616) (OLLI 0,85; 95% AU (0,45-1,61)).

IIpyu aHanM3e KOropThl LIOPLEB C YYETOM ITOJIOBOMA
MPUHAIJIEXXHOCTU ObLIO YCTAHOBJIIEHO, YTO Y MYXUYMH
¢ UBC moutn B 8 pas yaime BCTpedasics ajuieiib 4a TeHa
NOS3 B romo3urotHoM cocrosiHuu (8,3%) mo cpaBHe-
HUIO ¢ 00cienoBaHHBIMU 0e3 maHHoi natosnoruu (0,6%,
p=0,013) (OLI 7,73; 95% AN (1,73-34,60)) u BoO
CTOJIbKO Xe pa3 vaiue redotun T/T rena MTHFR — 8,3%
mpotus 0,6% (p=0,013) (OLI 8,23; 95% AW (1,84-
36,86)). Takxe OblLia BBISIBICHA TEHOCHLIMS K yBeJIMYe-
HUIO YaCTOTHI 00CIICIOBAaHHBIX C IIPOTHOCTUYCCKH HebIa-
TONPUATHBIM TeHOTUNIOM A/A TeHa ADRBI y MyXdnH
¢ UBC (83,3%), 110 cpaBHEHMIO C LIOpLIAMU, HE UMEIO-
muMu 3toro 3abonesanus (51,2%, p=0,031) (OLL 4,38;
95% U (0,99-19,44)). Cpenu KeHIIUH OTHOLIEHUE IIaH-
COB BBISIBUTh KOPOHAPHYIO ITATOJIOTHIO CPEIU HOCUTETIEH
TeTePO3UTOTHOTO TeHoTHUITa 4b/4a reHa NOS3 ObIJIO TTOYTH
B 3 pa3za Bblllle, YeM Y PECIIOHAEHTOB C ABYMS APYITMMU
reHoturiamu (OII 2,86; 95% AW (1,59-5,13)). Pacnpo-
CTPaHEHHOCTh YKA3aHHOTO TEHOTUIIA CPenr OOC/IeIOBaH-
Heix ¢ UBC oxkaszamace pasHoit 34,2%, cpeny nuiL 6e3
HUBC — 12,3% (p=0,001). HamnpoTuB, rOMO3WIOTHBIIA
reHotunr 4b/4b pexe BCTpedajcs Cpead JIAIl TICPBOM
rpymisl: 65,8%, npotus 86,4% (p=0,002) (OI1I 0,38; 95%
AU (0,21-0,68)). ¥V pecrnoHneHTOB, Hocuteneil autens I
reHa ADRA2B B roMO3UTOTHOM COCTOSIHUU, PUCK BbISIBUTh
KOPOHHBII aTepOCKIIEpO3 ObLI BhILIE B 2,7 paza (O11I 2,66;
95% JIN (1,48-4,78)). YacTtoTa TaHHOIO T€HOTUIIA CPEAU
xkenimH ¢ UBC cocraBuna 55,3%, cpenu 00cie10BaHHbBIX
6e3 Hee — 27,9% (p=0,001). 1151 reTepO3UTOTHOrO reHO-
tuna I/D maHHOro reHa yCTAHOBJIEHO CHIDKEHUE pHCKa
pasBuTHA yKazaHHoro 3adonesanus: 21,1%, nportus 44,2%
(p=0,007) (OLLI 0,38; 95% AU (0,18-0,81)).

[Ipu BBeoeHUM B CTATUCTUYECKUI aHAIU3 MOMPABOK
Ha I10J1, BO3pacT 1 Hatn4due (haKTOPOB CepaeYHO-COCYINC-
TOro pucKa (HapylleHus JIUIUIHOTO, YIIIEBOIHOIO 00Me-
HoB, AI, oxupeHue, BKIOYass aOOOMMUHAJIbHOE) yCTa-
HOBJICHHI cienyomue cBs3u ¢ MBC B 3aBUCHMOCTH OT
TUIIOB HAC/IEIOBAHUSI.

HeszaBucumo oT mepedynciaeHHbIX (haKTOPOB pHCKa
COXpaHsIach CTAaTUCTUYECKM 3HAYMMasl acCOoLMaLus
reHotumna 4b/4a rena NOS3 ¢ BBICOKUM PHCKOM pa3BH-
tus UBC (O 2,57; 95% AU (1,12-5,86), p=0,026)
10 JOMUHAHTHOMY TUIY HacjenoBaHus. [1pu aToM puc-
KOBHIIT 3((EKT TeTepOo3UTOTHOTO HOCHUTEIBCTBA 4b/4a
ObLI CBsI3aH C IIOJIOBOM ITPMHAMJIEXHOCTbIO U B 6 pa3
BbILIE Y JIMII XXeHcKoro mona (O 6,24; 95% AU (2,17-
17,93), p=0,002); ¢ HanmameM y oociaenoBaHHBIX Al 1 B 3
pasa BbIlIE y JIMI] C MOBBIIEHHBIM ypoBHeM AJl (OILI
2,95; 95% AN (1,23-7,10), p=0,023)); ¢ Haauuuem
y 00C/Ief0BaHHbBIX HAPYILIECHU JIMIIUIHOTO OOMEHa U B 5
pa3 BeIIIe y Jull ¢ rurepxonecrepuHemmeii (O 4,90;
95% OU (1,82-13,24), p=0,012).

[1pu BBeeHUY MOMPABOK YCTAHOBJIEHA B3aMMOCBSI3b
renotumna T/T rena MTHFR ¢ UBC 110 penecCuBHOMY
tuny HacnenoBanus (OLL 13,28; 95% AU (1,79-98,40),
p=0,024). Kpome 3TOr0, OTHOIIECHNE IIAHCOB PAa3BUTHSI
MUBC y HocuTeneil MAHHOTO TEHOTUIIA IIOBLIIIAIOCH
y Ju1 Bo3pacTtHoi rpymnbl 18-64 ner (OLL 18,63; 95%
O (2,31-150,14), p=0,012), y mammentoB ¢ A" (OI
31,44; 95% U (2,04-484,50), p=0,013).

HesaBucumo OT mepedmclieHHBIX (aKTOpPOB PHUCKA,
MpOTeKTUBHBIN 3(pdekT reHorumna I/D rema ADRAZB
CTAaTUCTHYECKOM 3Haummoctu He mocturan (OLL 0,49;
95% U (0,23-1,04), p=0,006).

CoBMecTHOe HacnenoBaHue aymeneil 4a rena NOS3,
C rena MTHFR n A tena ADRBI (ramiotunr 4aCA),
BCTpeyvalolieecss B BHIOOpKe Y 7% 00C/IeN0BaHHbIX, YBe-
nuuuBaio manc passutust UBC B 3 pasza (OLLI 3,32; 95%
O (1,08-10,17), p=0,037). lammoru 4bT A (coBMecTHOE
HacnenoBaHue aieneit 4b rena NOS3, T rena MTHFR
u A reHa ADRBI), BcTpevaromuiics B BHIOOpKE Y 6%
PECIIOHAEHTOB, MOBbIIAN pucK nossiaeHus MBC mourn
B 9 pa3 (OI1I 8,80; 95% AU (2,32-33,42), p=0,002). CoB-
MECTHOe HacJieqoBaHue YeThIpeX ameneit 4b rena NOS3,
T rena MTHFR, Atena ADRB1w 1 rena ADRA2B (rarmio-
tun 4bTAl), BcTpeualoleecs: B BoIoopke y 4% o6cieno-
BaHHBIX, YBEIMYMBAJIO PUCK Pa3BUTHS JaHHOTrO 3aboie-
Bauus B 10 pas (OII 9,60; 95% AN (1,34-68,97),
p=0,025).

O6cyxaeHue

®opmupoBanne MBC reHeTMyecku IEeTEPMUHUPO-
BaHO, IPM 3TOM, XapaKTEPHO BOBJICUYEHHUE B IIATOTCHE3
1ejaoro psiga reHoB. [IOMCK TeHEeTMYECKMX MapKepoB
MOBBIIIEHHOIO PUCKA Pa3BUTHUSI aTEPOCKIEPOTUYECKMX
3a00JIeBaHUI TIPOMOJIKAETCS YXKE HE ONHO IECATUIIETHE.
BobLIMHCTBO MCCIeNOBaHUIA YKA3bIBAIOT HA HEOOXOMM -
MOCTh aHa/IK3a TE€HETUYECKOM IIPEeapacCIIONIOXEHHOCTH
K pasButuio MBC B Kaxmoil OTOENbHON MOMYJISIIUU,
TIOCKOJIBKY 0 HACTOSIIETO BpEMEHH HE BBHISIBIICHBI YHH -
BepcajibHble TeHeTUYeCKKE (PaKTOPHI.

B mpoBenmeHHOM HaMM MCCIAEOOBAHMHU Y KOPEHHOIO
HaceneHus TopHoit Illopuu BBISIBIEH PSII ACCOLIMALIMI
HoIUMOP(MHBEIX BapuaHTOB TreHoB-KaHaumaTtoB CC3
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¢ KopoHapHoii matoyiorueit. Puck passutug MBC y mop-
IIEB TIOBBIIIAJICS Cpedy HOCHTENIeil TeTepO3UTOTHOIO
reHotura 4b/4a reara NOS3 u myrantHoro reHotuna T/T
reHa MTHFR.

Psim mccrmenoBaHmMii CBUOCTEIBCTBYET O OOJIBIICH
MIPEAPaCITOIOKECHHOCT K Pa3BUTUIO KOPOHAPHOIO aTe-
pOCKIIepo3a HOCHUTENICH TeTepO3UTOTHOTO TeHOTHUITA TeHA
NOS3. Onpenenenne MapKepoB 3HIOTEIWAIBHOM AMC-
¢yakuun ipu UBC y xuteneit AcTpaxaHCKOTo permoHa
YCTaHOBUJIO TIpeoOiamanue 4b/4a TeHOTUIIA HAHHOTO
reHa cpear 00CIeIOBaHHBIX C YKa3aHHBIM 3a00JIeBaHNEM
[16]. B uccnenoBanum Kumar GR (2016) aHajmoruuHble
pe3yIbTaTEl: MMEHHO TETEePO3UTOTHEHI TEHOTHUIT WMeEI
OOJIBIIIYIO PACIIPOCTPAHEHHOCTh B TPYIIIC MAIlMEHTOB
¢ UBC, yeM B Tpymiie 3M0pOBBIX pecroHIeHTOB [17].
Hammame acconmanmii 4b/4a mommmopdusma rera NOS3
¢ puckom passutuss MBC Ha mpumepe adpukaHCKO
MMOMYJISIIAY TIOATBEPOMJI METa-aHaInu3, IIPOBEICHHBIN
Yang Y, et al. (2014) [18]. HamrpoTus, Tipu 00CIeI0BaHUN
apcTpaymiickoit momymsiunu (573 gemoBeka ¢ UBC, mmon-
TBEPXIEHHON KopoHaporpadueii, u 624 uenoBeka
KOHTPOJISI) CTATUCTUYECCKN 3HAYMMBIX Pa3IMIuil B pac-
Ipene/icHNA TeHOTUIIOB 4a/4a, 4b/4a n 4b/4b B 0bemx
rpymnmax He otMevanoch (1,9%, 24,3% wn 73,8% mipotus
2,2%, 25,5% wu 72,3%, coorBeTcTBEHHO) [19].

M3yyeHns accommanuii MexXny ITOJIUMOp(hU3MOM
reHa MTHFR v puckom pa3BUTUSI KOPOHAPHOI 00JIe3HU
cepnma TpoBodsITcs yXe Ooiee 20 yeT, HO HECMOTPS
Ha OOJbIIOKM O0BEM BBHIMOIHEHHON pPabOThI, €OIUHOTO
MHEHHSI OTHOCUTEIHHO TOTO, KaKOM aJUlelb B OOJBIICH
CTETICH! BJIMSECT HAa BEPOSITHOCTH BO3HUKHOBECHMS TaH-
HOI Tatojorum, moka HeT. OmHUM M3 Hambojee Mac-
ITAOHBIX TPYAOB IT0 U3YICHUIO BIUSHIS TOJIMMOpdu3Ma
rena MTHFR na passutue WBC, cram Mera-aHanmm3
pe3yJIBTaTOB, MONyYeHHBIX B 80 KIMHUYECKUX UCCIICIO-
BaHMSIX, IIPOBOIVMBIX CPEIN XKUTEIICH A3un, ABCTpaIiM,
CeBepHoit AMepuku n EBporbl. [TonyuyeHHBIE TaHHBIE
MIPOIEMOHCTPUPOBAIHN OOJIBIITYI0O HEOTHOPOIHOCTD,
W HOCHUTEIBCTBO MyTaHTHOro reHotuma T/T omeHmBa-
JIOCh OT MPOTEKTUBHOIO IO HETaTUBHOTO B OTHOIICHUM
passutusa UBC [20]. B pabore Lakshmi S, et al. (2011)
YCTaHOBJICHO YBEJWYCHNE OTHOIICHUS IIIAHCOB BBISIBIIC-
HHS aTepoCKIIepo3a KOPOHAPHBIX apTepUil Y HOCHUTENICH
muHopHoro autens T (OL 1,6) [21]. HanpoTus, y Hace-
nmeHus IlIBenmm ObUTa TTOKa3aHa acconuanus C ayiens
¢ UBC [22]. Ha npuMepe 103KHO-apUKAHCKOI U KMTali-
CKOIT OMyJISIINIA TaKKe BBHISIBIICHA B3aMMOCBSI3b TIOJIH-
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Ponb nonumopdursma reHoB CUCTEMbI FeMOCTa3a B OLlEHKE PUCKa XMPYPru4ecKoro eYyeHus
XPOHMYECKOU TPOMO03IMOONMYECKON JIerOYHOM rMnepTeH3nm

JNornHoea U. 10., KameHckas O.B., YepHsisckuin A. M., LLnnosa A. H., llomneopoTos B. B.

Lienb. OueHka NonMMopdr3MoB reHOB CUCTEMbI FreMOCTa3a Y NALMEHTOB C XPOHM-
yeckoin TpombBoambonmyeckor neroyHow runeptenaven (XTIT) u ux BAvSHWUS
Ha pe3ynbTaTbl TPOMO3IHAAPTEPIKTOMUMN U3 BETBEN JIErOYHO apTepUN.
Matepuan u metogpl. B nccneposanme BkoueHsl 70 yenosek ¢ Beprdulmpo-
BaHHbIM AmarHo3oM XTJII, nepeHecwme TPOMOIHOAAPTEPIKTOMUIO M3 BETBEN
NEroyHon aprtepuun. MccnepoBanm 4acTOTy BCTPEYAEMOCTU MNOAMMOPPU3MOB
reHoB cuCTeMbl remocTasa (F2: 20210 G>A; F5: 1691 G>A (Arg506Gin); F7: 10976
G>A (Arg353GIn); F13: G>T (Val34Leu); FGB: 455 G>A; ITGA2: 807 C>T
(Phe224Phe); ITGB3: 1565 T>C (Leu33Pro); SERPINE1 (PAI-1): 6755G>4G) n nx
B3aMMOCBS3b C HEMOCPEACTBEHHLIMM U OTOANEHHBIMU PE3yNbTaTamn XMpypride-
CKOro NleYeHus.

Pesynbtathbl. B 98% cnyyaes B rpynne ¢ XTJII 3aperncTpMpoBaHO HOCUTENbCTBO
OLHOrO WMNW HECKONbKMX MONMMOPGKU3MOB reHOB CUCTEMBbI reMocTasa. Hanbonee
yacTo BcTpeyancs nonumopduam reHa SERPINET (PAI-1): 6755G>4G) (B 80% cny-
yaeB). MyTaums rena F2: 20210 G>A 3apernctprposaHa y 14% naumeHTos, F5: 1691
G>A (Arg506GIn) — 13%, F7: 10976 G>A (Arg353GiIn) — 11%, F13: G>T (Val34Leu) —
34%, FGB: 455 G>A — 35%, ITGA2: 807 C>T (Phe224Phe) — 48%, ITGB3: 1565 T>C
(Leu33Pro) — 24%. EQMHCTBEHHBIM GaKTOPOM, BAVSIIOLLMIM Ha Pe3y/bTaTbl XMPYpru-
4eckoro neyeHws, O6bi10 Hannyve nonrmopduamMa reHa NnpoTpom6uHa (20210 G>A),
KOTOPbIA MOKa3an BbICOKYIO MPEAVKTOPHYIO LIEHHOCTb B OLEHKE pucka pasBuTuUs
LbIXaTesnbHON HEAOCTATOYHOCTU B PAHHEM MOC/IE0NEPALWIOHHOM Neproae TPOMO3H-
[lapTEP3KTOMUM U3 BETBEN NIErOYHON apTepu (OTHOLEHMe WwaHcos 3,5 (1,7-18,8)
p=0,041). ipyrvie reHeTU4ECKME HAPYLLEHWS CUCTEMbI FEMOCTa3a He nokasanu 3Ha-
4/MOI B3aMMOCBS3M C MCXOA0M XUPYPIHECKOro eYEHNS.

BaknioyeHue. B n3ydaemoii rpynne naumeHtos ¢ XTJIT nokasaHa B3avMOCBS3b
Hannuus nonumopdmama rera npotpombuHa (20210 G>A) ¢ noBbILLEHVEM prcka
pa3BUTUSA AbIXaTeNbHON HEAO0CTaTOYHOCTM B PAHHEM MOCNEONEPALIMOHHOM nepu-
ofie TPOMO3HAAPTEPIKTOMUM U3 BETBEN NEro4HON apTepuu. [ipyrvue reHeTuyeckme
HapyLweHUs CUCTEMbI remMocTasa M MUX CyMMapHOe HOCUTENbCTBO HE Mmokasanu
3HA4YMMON B3aMMOCBSI3M C UCXOAOM XMPYPrUYeCcKOro IeHeHuS.
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The role of polymorphism of hemostatic system genes in the risk assessment of the surgical treatment

of chronic thromboembolic pulmonary hypertension

Loginova I. Yu., Kamenskaya O.V., Chernyavskij A. M., Shilova A. N., Lomivorotov V. V.

Aim. To assess polymorphisms of the hemostatic system genes in patients with
chronic thromboembolic pulmonary hypertension (CTEPH) and their influence on
the results of thrombendarterectomy from the branches of the pulmonary artery.
Material and methods. The study included 70 people with verified CTEPH who
underwent thrombendarterectomy from the branches of the pulmonary artery. We
studied the prevalence of polymorphisms of the hemostatic system genes (F2:
20210 G>A; F5: 1691 G>A (Arg506GIn); F7: 10976 G>A (Arg353GIn); F13: G>T
(Val34Leu); FGB: 455 G>A; ITGA2: 807 C>T (Phe224Phe); ITGB3: 1565 T>C
(Leu33Pro); SERPINE1 (PAI-1): 6755G>4G) and their relationship with the
immediate and long-term results of surgical treatment.

Results. One or several polymorphisms of the hemostasis system genes were registrated
in 98% of cases in the group with CTEPH. The most common polymorphism of the
SERPINET (PAI-1) gene was 6755G>4G (in 80% of cases). Mutation of the F2 gene: 20210
G>A was noted in 14% of patients, F5: 1691 G>A (Arg506GIn) - 13%, F7: 10976 G>A
(Arg353GiIn) — 11%, F13: G> T (Val34Leu) - 34 %, FGB: 455 G> A - 35%, ITGA2: 807 C>T
(Phe224Phe) — 48%, ITGB3: 1565 T>C (Leu33Pro) — 24%. The only factor influencing the
results of surgical treatment was the polymorphism of the prothrombin gene (20210 G>A),
which showed a high predictive value in assessing the risk of respiratory failure in the early
postoperative period of thrombendarterectomy from the branches of the pulmonary artery
(OR 3,5 (1,7-18,8) p=0,041). Other genetic disorders of the hemostatic system did not show
significant associations with the outcome of surgical treatment.

Conclusion. We showed the relationship between the presence of prothrombin gene
polymorphism (20210 G>A) and the increased risk of respiratory failure in the early
postoperative period of thromboendarterectomy from the branches of the pulmonary
artery. Other genetic disorders of the hemostatic system and their carriage did not
show significant associations with the outcome of surgical treatment.
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OPUTMHAJbHBIE CTATbU

XpoHuuyeckass TpomOosMmOboimueckass JierouHas
rurteprersust (XTJII) — mommatroorndeckoe 3aboie-
BaHME, B OCHOBE KOTOPOTO JICKHUT COUYeTaHME TCHETHIEC-
CKHX 1 IPUOOPETEHHBIX (PaKTOPOB BEHO3HOI TPOMOO3M-
o6omum [1-3]. TlpuoOpeTeHHBIE (DAaKTOpPHI, TaKHe KaK
TpaBMBI, OepeMEHHOCTh, MapaHEOIUIACTHYECKHE ITopa-
KEHUsI 1 HEKOTOPBIE XpOHWYIECKIE 3a00IeBaHNs, 10 aH-
HBIM HMCCJICIOBAHUM, BCTPEUYAIOTCS MEHEEe YeM Y II0JI0-
BUHBI ITAIIMCHTOB C XPOHMYECKON TpoMOOIMOOIMEit
nerouHoit aprepun (TDJIA) [4]. UHbOpMaLms o 4acToTe
BCTPEYAEMOCTH TEHETUUYECKUX HaApYIICHWIT CHUCTEMBI
reMocTa3za, 0COOCHHO C yY4eTOM YacTOTBI PETUCTPALNU
OTIETBHEBIX COIPSDKEHHEBIX ¢ PUCKOM TPOoMO00Opa3oBa-
Hus1 ameneit, y mamueHTtoB ¢ XTJII' mporuBopeuunBa
[5-7].

OmanM 3 3P GeKTUBHBIX MeToHmoB JeueHuss XTJIT
B HACTOSIIIIee BpeMsI CUMTACTCS TPOMOIHIAPTEPIKTOMUS
W3 BETBEH JICTOYHOI apTePUH C XOPOIITNM IO0JITOCPOIHBIM
pe3ynbraToM [8]. TpexieTHsISI BEDKMBAaeMOCTD ITALIEHTOB
IIOCJIe XUPYPIUIECKOIO JICUCHUsI, 110 JAaHHBIM BEIYIINX
MEIULIMHCKUX LIEHTPOB cocTasisteT oT 76% 1o 91% [9].
Tem He meHee, xupypruueckoe yedeHue XTJIIT oTHo-
CHTCS K OTIepalliy BBICOKOTO PHCKA, IIO3TOMY KOMITLICKC-
Hasg OIIcHKA IIPOTHOCTUYECKN 3HAYMMBIX (DaKTOPOB
pHCcKa HeOIaroIpUsITHOTO TCUCHMST 3a00JICBaHMS U PHICKA
XUPYPTAYECKOTO JICUCHUS SIBJISICTCSI aKTYaJIbHBIM HAIIPpaB-
JICHUEM WCCIICIOBAaHMIA.

Lenpio MaHHOTO WCCIEOOBAHMSI SBIISICTCS OLICHKA
MMOTUMOP(GU3MOB TEeHOB CHCTEMBI TeMOCTa3a y IalueH-
ToB ¢ XTJII' 1 uX BAUSIHUS HA pe3yJbTaThl TPOMOIHIAP-
TEPIKTOMHUM M3 BETBEi1 JISTOUHON apTepUM.

Marepuan n metogbl

B uccnenoBanme souu 70 mamuenTos ¢ XTJIT, koTo-
pele Tioctynmiu B OI'BY “HaumoHalbHBIN MeTUIIMH-
CKMII WCCIIeHOBaTeIbCKUIT IIEHTP WMEHU aKaleMHKa
E.H. Memankuna” mrg onepatuBHoro JedeHus. Mccie-
IIOBaHWE OMOOPEHO JIOKATHbHBIM 3THUYECKIM KOMHTETOM,
y BCeX IMAaIlMeHTOB IO BKIIIOUCHUS B MCCIIETOBAHME TIOJY-
YeHO T0OPOBOILHOE MH(MOPMHUPOBAHHOE coracue. Kpu-
TepUMN WCKIIOUEeHUS: ocTtpasgs dopma TOJIA, ocTpwiit
nH(ApPKT MUOKapIa W/WIK OCTpOE HapyIICHHE MO3TO-
BOTrO KpOBOOOpallleHUsT MeHee 4eM 3a 6 MecsleB
IO BKITIOYCHUS B MCCIICIOBaHNE, TeMOTMHAMIICCKY 3HA-
YUMOE MOpaXeHNEe KOPOHAPHBIX WIN MepU(epUIecKIX
apTepuid.

Jo XupypruuecKoro jJedeHus BceM MallleHTaM IIpo-
BOIWJIM AHTUONYJIbMOHOTpa(dUIO, OLCHUBAIH OOBEM
IMOpaKeHMSI JISTOTHOTO PYCJIa, YDOBEHB CPEIHETO JaBIIe-
HUS B JICTOYHOM aprepum (MM pT.CT.), CEpHOCUHBIN
WHICKC (JI/MI/IH/MZ), COIIPOTHUBIICHUE COCYIOB MAaJIOTO
Kpyra KpoBoOOpalIeHus (I[I/IH*C*CM—S). PytTuHHO BCeM
MMalMeHTaM TIPOBOOWIM OLICHKY (DYHKIMU BHEITHETO
IpIxaHws. 71 aHaan3a MCIOoIb30BaliM 3HAUeHUEe Oud-
(y3uoHHOII cnocoOHOCTH JIeTKUX (% OT HOJIKHOTO)
1 3QPEeKTUBHOCTD JICTOYHON BEHTWISIIIUM, KOTOPYIO

OLICHWBAJIN II0 YPOBHIO KO3 (}UIMeHTa MCIOIb30Ba-
HUS KUCIOPOma, pPAacCUYUTAHHOTO KaK OTHOIICHUE
MOTpeOJIeHNST KUCIOpOoda B MHHYTY K MUHYTHOMY
00beMy abixaHus. [1pu mpoBeneHNN ITyIbCOKCUMETPUN
OLIEHMBAJIM apTepUaIbHYIO OKcureHauuio (%).

KpoBb 1151 TeHETUIECKOTO TECTUPOBAHUS 3a0Mpaiach
U3 JIOKTeBO BeHbl yrpom Haromak. JHK Beigensuim
n3 DJI TA-cTabMIM3NpOBaHHOM 1IETHFHOM KPOBH COITIACHO
WHCTPYKIIUM ITIPOM3BOOMTEISI K HaOOpy pearcHTOB
“IIpooa-I'C-Tenetnka” (JHK-texHomorus, Poccwust).
IeHOTHTIIPOBAaHNE TOJIMMOP(MU3MOB T€HOB CHCTEMEI
remocrtasa (£2: 20210 G>A; F5: 1691 G>A (Arg506Gln);
F7: 10976 G>A (Arg353Gln); FI13: G>T (Val34Leu) 9;
FGB: -455 G>A; ITGA2: 807 C>T (Phe224 Phe); ITGB3:
1565 T>C (Leu33Pro); SERPINEI (PAI-1): -6755G>4G)
OCYIIECTBIISUT METOOOM ITOJIMMEpa3HOM IICITHOI peak-
UM B PEXMME pealbHOTO BPEMEHHU COITIaCHO MHCTPYK-
mun K tect-cucrteme “Kapmuolenerukalpombodumnus”
(IHK-Ttexaonoruss, Poccmst). Permctpamust m yder
PE3YABTaTOB aMILUTM(PUKALINY TTPOU3BOOMIN C TIOMOIIIBIO
real-time ammudukaropa “AT-96” (JJHK-texHo0rMS,
Poccus).

Bcem mammeHTaM BBIIIOJIHEHO XUPYPIHUECKOE BMeE-
IIaTeTLCTBO B 00BbEMe TPOMOIHIAPTEPIKTOMUU M3 BET-
Beil JISTOYHOM apTepyUM B YCIOBMSIX IIIyOOKOI THUIIOTEP-
vuu (18° C) m MUPKYIATOPHOTO apecTa. AHAIM3UPOBAIN
IIUTEIBHOCTh HCKYCCTBEHHOTO KpPOBOOOpAIICHUS
¥ LUPKYJIATOPHOTO apecTa, MINTEIbHOCTb UCKYCCTBEH-
HOIl BEHTWISIIUM JIETKUX, IJIUTCIBHOCTH IIPEOBIBAHMS
B TTajlaTe peaHWMAIIUH, IJIUTEIbHOCTh TOCITUTAIN3AIINN,
paHHHE TTOCICONEPAIIMOHHBIC OCIOKHEHUSI, TOCITUTAIb-
HYIO ¥ TOOWYIHYIO JIETATEHOCTD.

CTaTUCTUYECKNIT aHAIN3 TIOJNYYeHHBIX Pe3YJIBTaTOB
MPOBEICH C MCIIOJb30BaHMEM IIaKeTa CTAaTHCTUYCCKUX
nporpaMm Statistica 6.1. KoamdyecTBeHHBIE TTEpEMEHHBIE
MpEICTaBICHBl B BUIE CPEIHEro 3HAUCHMS M CTaHIAPT-
HOro oTKJIoOHeHUs1 (M*0) Win MenuaHbl U UHTEPKBap-
TIbHOTO pasmaxa (Me (Q25-Q75)), KauecTBEHHBIC
TepeMeHHBIE — B BHIE YaCTOTHI BCTPEUAEMOCTH U/WJIH
MPOIEHTHOTO OTHOIIeHUs. IIpeauKTOpHYI0 HEHHOCTH
ToKa3areyieil ompenesisuii ¢ ITOMOIIBI0 JIOTUCTHYCCKOM
perpeccuu, pe3yiIbraThl IIPEACTaBICHBI B BUIE OTHOIIIE-
Hust waHcoB (OL) u 95% moBepuTeIbHOrO MHTEPBAJA.
3nauenue p<0,05 msg Bcex BUAOB aHAJIM3a CYUTAIIA CTa-
TUCTUICCKU 3HAUYMMBIM.

PesynbtaTthl

WcxonHas xapakrepuctuka nauueHToB ¢ X TJIT npen-
cTaBJieHa B Taoiauie 1.

ITIo pesynapraTaM IIPOBEOICHHOTO TEHETHMYCCKOTO
KCCAeOOBAHMS II0Ka3aHO, uTo y 98% o00ciemoBaHHbIX
nanueHToB ¢ XTJII' 3aperucTtpupoBaHO HOCUTEIHCTBO
OIIHOTO WUIM HECKOJIBKMX MYTaHTHBIX aJIejIeii TeHOB CHC-
TeMbI TeMocTa3a. M3onmmpoBaHHOE HOCUTEIBCTBO OTHOTO
H3 ITOJTUMOP(GHU3MOB 3apeTUCTPUPOBAHO JIUIID Y 5 TAIIM-
eHTOB (7%), HOCUTEILCTBO ABYX T€HETUYECKUX Ae(EKTOB
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Tabnuua 1

XapaktepucTtuka naumeHToB ¢ XTJII

MapameTp

Mon Myxckowi/>keHckuid, n (%)

BospacT, rogbl

MHpoekc maccel Tena, Kr/M2

[nutenbHoCTb 3a60N1eBaHNS, FoabI

TpoM60bNeBUT HUXKHUX KOHEYHOCTENR, N (%)

Mwemmnyeckas 6oneaHb cepaua, n (%)

MHbapkT Mmokapaa B aHamHese, n (%)

XpoHuyeckas 06CTPyKTUBHas 60ne3Hb nerkux, n (%)

DyHKLMOHaNbHBI KNAacc XPOHUYeCKo cepaeyHoit HepocTatouHocTn (NYHA), n (%)

®dpakuys BeibGpoca NeBoro xenyaouka, %

CpenHee faBneHune B ero4Hol aptTepumn, MM pr.cT.

CepaeyHblii MHOEKC, n/MMH/M2

ConpoTrBAeHI e COCY0B Masioro Kpyra KpoBooOpaLLeHus, p,vm*c’*cw(5
JunddyanoHHas cnocobHOCTb Nerkux, % oT AOMKHOro

KoaddurumeHT ncnonb3oBaHus kucnopoaa, ma/n

ApTepuanbHas okcureHaumsi, %

3HaueHune ans obLueit rpynnbl
(n=70)
42 (60%)/28 (40%)
52+10,2
28+5,8
3+0,7
42 (60%)
6 (9%)
3 (4%)
10 (14%)
[ 8 (11%)
56 (80%)
6 (9%)
67+5,4
41+10,7
3,7+1,01
855+145,2
57+15,8
21+4,6
94427

Tabnuua 2

YacTtoTta BCTpeyaemocTv nonmmop@Ppr3MoB reHoB CUCTEMbI remocTa3a y naumenTos ¢ XTJII

[eTepo3nroTHas MyTtauus,
4acToTa BCTpe4aemocTt, n (%)

F2: 20210 G>A 10 (14%)
F5: 1691 G>A (Arg506Gin) 8 (11,6%)
F7: 10976 G>A (Arg353Gin) 8 (11%)

F13: G>T (Val34Leu) 19 (27%)
FGB: 455 G>A 23 (32%)
ITGA2: 807 C>T (Phe224Phe) 21 (30%)
ITGB3: 1565 T>C (Leu33Pro) 15 (21%)
SERPINET (PAI-1): 6755G>4G 37 (53%)

otMeueHo y 21 manuenra (30%). Haubonee yacto BCTpe-
Yyajicsl BapWaHT HOCHUTEIBCTBA 3 M Oojiee MyTaHTHBIX
ajuteneit — 43 nanuenra (61%). Yacrora BCTpeyaeMOCTH
MMOTUMOP(GU3MOB TE€HOB CHCTEMbI TeMOCTa3a y IaueH-
toB ¢ XTJII mpencrasneHa B Tabnuie 2.

AHanm3 B3aMMOCBSI3e HAJIMYUS TOJIMMOP(GU3MOB
TEHOB CHCTEMBI TeMOCTa3a C WMCXOOHBIMH KIIMHUKO-
(GYHKIIMOHATBPHBIMY TTapaMeTpaMU ITOKa3ajl accoIllha-
oo mytaumu JlelimeHa ¢ BBIPaXXeHHOCTBIO apTepHUab-
HOM runokcuu y mauuentos ¢ XTJIT (OI 0,79 (0,52-
0,89), p=0,004). Kpome Toro, OFIIa BHISIBJICHA
B3aMMOCBSI3b psiia TEHESTUICCKUX NEe(EKTOB C COCTOSI-
HUEM BEHTWISIITUOHHO-T1 (D (GY3NOHHBIX CBOMCTB JIETKHX.
Hammume momumopdusma reHoB FI13: G>T (Val34Leu)
u SERPINE1 (PAI-1): 6755G>4G 6bU10 06paTHO B3au-
MOCBSI3aHO C IU(G@PY3MOHHON CIOCOOHOCTBIO JIETKUX
(Ol 0,94 (0,87-1,00) p=0,027 u OL 0,83 (0,67-1,00)

Fomo3uroTHas mytaums,
4acToTa BCTpe4aemocTy, n (%)

0(0%)
1(1,4%)
0 (0%)
5 (7%)
2(3%)
13 (18%)
2(3%)
19 (27%)

Bcero,
4acToTa BCTpevaemocTu, n (%)

10 (14%)
9 (13%)

8 (11%)

24 (34%)
25 (35%)
34 (48%)
17 (24%)
56 (80%)

p=0,043), a noaumopdusm ITGB3: 1565 T>C (Leu33Pro)
00paTHO B3aMMOCBSI3aH C 3G (HEKTUBHOCTBIO JIETOUHOM
BenTwsuuu (0111 0,85 (0,77-0,99) p=0,024). ITonumop-
dusm F13: G>T (Val34Leu) 6bUT aCCOMUHUPOBAH C COITYT-
CTBYIOLIEH XpOHUYECKOM 0OCTPYKTUBHOM 00JI€3HbIO JIeT-
kux (OI 1,7 (1,1-15,9) p=0,009).

AHalM3 CyMMapHOIO BJIUSHUSI IOJIUMOPGU3MOB
TFeHOB CUCTEMbI TEMOCTa3a I10Ka3ajl B3aMMOCBSI3b 0oJiee
BBICOKOTI'O KJIacca CepaeyHOoi HeTOCTATOYHOCTH I10 KJIac-
cudukaunu NYHA (OL 2,6 (1,0-7,1), p=0,049), a Takke
6oJiee BeIpaxkeHHOM apTepuanbHoii runokcun (OLI 0,81
(0,64-0,99), p=0,035) y mauuentos ¢ XTJII' ¢ HannuueM
3 1 6ojiee MyTaHTHBIX aJlJICNICHA.

BceMm mainmeHTaM BBIIIOJTHEHO XUPYPIUYECKOE BME-
LIATEJIbCTBO B 00beMe TPOMOIHAAPTEPIKTOMUU U3 BET-
Beil JIErOYHOI apTepuu B YCIOBUSIX IIyOOKOM TUIIOTEP-
vuu (18° C) m mupKyIsITOpHOTO apecta. BpeMst mckyc-
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OPUTMHAJbHBIE CTATbU

CTBEHHOTO KPOBOOOpAIICHWS B CPETHEM COCTABHIIO
2291423 MuHyTHL. LIUpKYyISATOPHEBINM apecT BBITTOTHSIJICS
B IBa 3Tara 1mo 20 MIHYT ¢ meprogoM penepdysuu. [Ipe-
ObIBaHME B OTHCICHWM PEaHWMAIlUM W WHTCHCHUBHOM
Tepanuu cocTaBmio 3 (2-6) cyTok. JAIuTeIbHOCTh TOCIIN-
TaJanU3aluy B cpemHeM cocTaBmia 1819,2 cyrok.

Cpenn OCIOXHEHUM paHHETO MOCICONepPallMOHHOTO
nepuona 3apeructpuponaHo 12 (17%) ciyuyaeB cepred-
Hoii HegoctatouHocTd, 20 (29%) ciaydaeB AbIXaTelbHOM
HEIOCTATOYHOCTH, IIOTPEOOBABIIICI IPOMICHHON UCKYC-
CTBEHHOI BeHTWISALMH Jerkux, y 8 (11%) mauueHTOB
OBUIM OTMCYCHBI HEBPOJIOTMYECCKUE HapylleHus, y 1
(1,4%) mnauueHTa pa3BUIOCH KPOBOTEYEHUE, IOTPEGO-
BaBIlice TIOBTOPHOIO BMeEIIATeNbCTBA. JleTalmbHOCTH
Ha TOCIUTAJBHOM 3Talle 3apeructpuponaHa B 5 (7%)
ciaydasix. [lprmauHaMy IeTaTbBHOCTU OBLUIH ITPOTPECCUPO-
BaHME CEPOCYHOM HENOCTATOIHOCTU, perrepdy3nMOHHBIN
CHHAPOM JICTKHUX, TIOJITMOPTaHHAsI HEIOCTaTOYHOCTbD.

3a Bpems HabmoneHus (1 Toxm Imocite XupyprudecKoro
neuenus1) y manueHToB ¢ XTJII, mepeHecmx TpoMOH-
IapTepIKTOMHUIO M3 BETBEil JIETOUHOIT apTepny OBLIO
3apETUCTPUPOBAHO 2 JICTAIBHBIX MCXONA, ONVH B PE3YiThb-
TaTe OCTPOTO HAPYIICHUS MO3TOBOIO KPOBOOOPAIICHHUS,
OIMH — B PE3yJIbTaTe OCTPOI CEepIeYyHON HEmOCTAaTOU-
HocTH. Ciy4yaeB ITOBTOPHBIX XUPYPTUYECKHX BMeEIIa-
TEIBCTB HE 3apeTUCTPUPOBaHO. TakKuM 00pa3oM, pe3yib-
TaTHl TPOMOSHIAPTEPIKTOMUHN 13 BETBEH JIETOUHOI1 apTe-
puM B paHHHE W OTHAJICHHBIC ITOCIICOTICPAIIMOHHBIC
CPOKY HAOIIOMEHMS TTOKA3aJIN BEICOKYIO 3(P(PeKTUBHOCTD
xupyprudeckoro yieduenunss X TJITI' ¢ BpkuBaemoctsio 90%
Yyepe3 Tofl ITOCyIe OTIePaLIii.

ITo pesynabrataM perpecCMOHHOTO aHaim3a, (haKTo-
POM, BJIMSIOIINM Ha Pe3yJbTaThl XUPYPTUAISCKOTO JIeUe-
Hug mauneHToB ¢ XTJIT, 6put0 Hamuune moauMopduMa
rexa nmporpomOnHa 20210 G>A, KOTOpBHIii ITOKa3aJI BBICO-
KYIO TIPEANKTOPHYIO IIEHHOCTh B OIICHKE PUCKA PA3BUTHS
IBIXaTeIbHOM HEOOCTATOYHOCTH B paHHEM ITOCjIeoIepa-
UOHHOM TIEpHONE IIOCIAE TPOMOIHIAAPTEPIKTOMUU
n3 BeTBeit nerouHoit aprepum (O 3,5 (1,7-18,8)
p=0,041). dpyrue reHeTMYEeCKUEe HAPYLICHUS CUCTEMBI
reMocTa3a He TT0Ka3ajIi 3HAYMMOM B3aMOCBSI3H C MICXO0-
IOM XHPYPTUICCKOTO JICUCHMSI.

00cyxaeHue

B manHOE MccnemoBaHue OBLIN BKITIOUCHBI MAITMEHTH
¢ XTJIT, HarpaBiieHHBIE HA ONIEpaTUBHOE JIeYeHE B 00b-
eMe TPOMOYHIAPTePIKTOMUY M3 BETBEIT JIESTOYHOM apTe-
puu. KinmHmueckass 3¢ GEKTUBHOCTh IIPOBEICHHOIO
XUPYPTAYECKOTO JICUCHMS ITallMCHTOB, BKIIIOYCHHBIX
B MCCeqoBaHKe, (BbLKUBAEMOCTh B TeueHue roga 90%,
OTCYTCTBHC IIOBTOPHBIX BMEIIATEIIBCTB) COOTBETCTBYET
OTHAJICHHBIM pe3yJbTaTaM BeOyIIUX MUPOBBIX IICHTPOB
[8, 9].

Ha ¢oHe xopommx pe3yIsraToB OIepaTHBHOTO JIeUe-
HUS TTOHNMaHUEe MOJICKYISIPHBIX MEXaHM3MOB, JICXKAIIINX
B ocHoBe XTJII, mo cux mop SBIASETCS HEMOJIHBIM.

Ilo pesynsraram uccieqoBaHus 98% malMeHTOB, BKIIIO-
YeHHBIX B WCCIIeOOBaHUE, SIBISIOTCI HOCUTEISIMU
MYTaHTHBIX aJUleJieli TeHOB CHCTEMBI TeMOCTa3a, 4TO
COIMOCTAaBMMO C pe3yibraTaMu IpyTux aBTopos [10]. Yame
HaOIIoIaa0Cch Haau4Ire 3 W 6ojiee MYyTaHTHBIX aJUIesIcit
TreHOB. B mpoBemeHHOM McCIemoOBaHWM ITOKa3aHa B3aM-
MOCBSI3b HAIMYMSI TPEX M 00JIee TPOMOOTEHHBIX MYyTaLIMiA
¢ OoJree BBRIPAXKEHHOI CepaeYHON HEAOCTATOUYHOCTRIO M,
COOTBETCTBEHHO, C 0oJjiee BHIPAXXCHHOM apTepUaTbHOU
TUTIOKCHE, YTO COOTHOCHUTCS C TAaHHBIMM IPYTUX MCCIIC-
IOBAHUI O TOM, YTO COUYETaHNE HECKOJBKIX IIPOTPOMOO-
TeHHBIX MYyTallMii T€HOB CHCTEMBI T€MOCTa3a CYIIECT-
BEHHO ITOBBIIIAIOT PUCK BO3HUKHOBeHUS TOJIA u yxyn-
LIAfOT IIPOTHO3 3a0oeBanus [6, 11].

Haubonee pacrmpocTpaHeHHBIM TeHETHIECKUM Hapy-
meHueM y obcaenoBaHHbIX nanueHToB ¢ XTI sBumncs
moJuMOp(dU3M TeHa WHTHOMTOpAa aKTHUBATOpa IUIa3MM-
HoreHa. Myrauuss SERPINE] (PAI-1): 6755G>4G nipu-
BOIOWT K ITOBBIIICHUIO YPOBHSI MHTHOWTOpA aKTWUBAaTOpa
IUTa3MUHOTeHA B KPOBHM, OCOOCHHO IIPM TOMO3HWTOTHOM
MyTallUd, W CHIXeHMIo (uopuHonusa [5]. OmgHako
Ha (poHEe BBICOKOM pacIpoCTpaHEHHOCTH HaMU He OOHa-
PYKEHO B3aMMOCBSI3M M30JIMPOBAHHOTO HOCHUTEIBCTBA
IAHHOTO TOJUMOp(dU3Ma ¢ pe3yabTaTaMy XUpypradec-
koro jeyeHust XTJIT.

Hecmotpst Ha T1o, yro XTJII' TecHO accoumpoBaHa
C BEHO3HOI TpOMOOSMOOJMEH, BIMSIHAE KIACCHICCKUX
TeHETUYECKNX (PAKTOPOB TPOMOOSIMOOIMIECKOTO PUCKa
He Bcerna noAaTBepxaaercs. B ogHux uccienoBaHusx [1,
12] mokazano otcyrctBue cBs3u ¢ XTJII' Takux pakTopoB
TpoM060aMO0IINH, Kak nedunut nporerHa C 1 S, 1 MyTa-
mun daktopa V. B mpyrom wucciiemoBaHMM ITOKA3aHO
IOCTOBEPHOE TIOBBIIICHUE 4YAacTOTHI BCTPEYAEMOCTH
MyTaium JlelmeHa INIIb Y HEKOTOPHIX TPYIT MAIIMEHTOB
¢ XTJT [13]. ITo pe3yabraTaM IpOBEIEHHOTO UCCIENOBA~
Hust mytauus JleiineHa BeisiBieHa y mauueHToB ¢ X TJIT
B 13% ciyuyaeB, 3HauMMash B3aMMOCBSI3b OOHapyXKeHa
TOJIBKO C apTEepUAIbHOI TUITIOKCUEH.

HocutensctBo amtens 20210 G>A reHa mpoTpoOM-
O6MHa OTHOCHTCS K (paKTOpaM BBICOKOTO pHCKa BEHO3HBIX
TpoMOO30B M MO MaHHBIM KPYITHBEIX MEXIYHAPOTHBIX
WCCIIEIOBAaHMI YacTOTa BCTPEUAEMOCTH IOIMMOpP(dM3Ma
reHa nporpoMm6buHa nipu XTJII' cormocraBuMa ¢ yacToToit
MpY BEHO3HOM TpoMOboaMoOoauu [6]. UIMeHHO mTommMop-
¢u3m rena mporpomdbmHa 20210 G>A mmokasay BEICOKYIO
MPEIUKTOPHYI0 LEHHOCTh B OLIEHKE PUCKa DPa3BUTHUS
IBIXaTeIPHOM HEOOCTAaTOYHOCTH B paHHEM ITOCJIcoIepa-
OUOHHOM TIepHOIe IIOCIC TPOMOIHAAPTEPIKTOMUU
W3 BETBEH JIETOYHOM apTepun. JIpyrue usydacMbie TPOM-
OoreHHble MyTallMM, a TAKXKE UX COYETaHUe, He TTOKa3aJIn
3HAYMMOTO BJIWSHUS Ha PE3yIbTaThl XUPYPTUUECKOTO
neyenust XTJII, HecMOTps1 Ha B3aMMOCBSI3b C MapaMeT-
paMM HMCXOTHOTO KJIMHUKO-(PYHKIIMOHAIBHOTO CTaTyca
MMaIleHTOB.

B mameMm wmcciienoBaHMM OOHapy:XKeHa B3aMOCBSI3b
pssma mommMopdusmoB (F13: G>T (Val34Leu), ITGB3:
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1565 T>C (Leu33Pro), SERPINE1 (PAI-1): 6755G>4G)
C HapyIIeHHEeM PEeCIMpaTOpHOil (PYHKIINK Yy TMALlMEHTOB
¢ XTI mo omepatmBHOTO JedueHUsI. OcoOeHHO 00pa-
maet Ha cebsg BHUMaHMe mmoauMopdusM F13, koTophri
ITOKAa3aJl 3HAYNMYIO0 aCCOIIMAIIAIO KaK C COITYTCTBYIOIICH
JICTOYHOM TATOJIOTHEil, TaK M C OTIEIbHBIMHU IapaMeT-
pamMu (PYHKIIMOHAJIBHBIX JIETOYHBIX TECTOB. Pe3ylbraThl
HUCCIICIOBAaHNM, ITOCBAIICHHBIX POJIU TMOJIUMOpGhH3Ma
F13: G>T (Val34Leu) camu 1m0 cebe HeOMHO3HAYHHI [ 14,
15], a BnusgHUe maHHOTO MojauMopdu3Ma Ha pecrupa-
TOPHYIO (DYHKIIMIO TPEOYET TaTbHEHUIIETO N3YICHUS.

3aknioyeHue

B pesynbrate mpoBeNeHHOrO HMCCJAEIOBAHMS I1OKA-
3aHa BBICOKAS YacTOTa BCTPEYAEMOCTH IOJIUMOPGU3-
MOB T'€HOB CUCTEeMBI remocrasa y mnauueHToB ¢ XTJIT
(98%), npuuem Gojiee YeM B IIOJIOBUHE CIlIydaeB
3apErUCTPUPOBAHO HOCUTEILCTBO TPEX U 60JIE€ MYyTAHTHBIX
ajvieneit. [Tomumopdusm reros F5: 1691 G>A (Arg506Gln),
F13: G>T (Val34Leu), ITGB3: 1565 T>C (Leu33Pro)
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TPUTUVIMKCAM

AMOSLUTTAHHAHLAAMTAMIAOE

K| no T
COCTAB*. prnnukcaM 5 Mr/O 625 Mr/2,5 MI' 5 0mr 625 Mr /2,5 Mr apruHuHa. 5mr/1,25 mr/5 mr:
5,0 Mr apruHUAHA. 10 mr/1,25 mr/5 mr: 10 0 Mr amnoavnua/1,25 Mr ukpanammaa/s,0 mr

MHLOMTPATIA

AP[AHUH

J TR cAM
"u?,s..un-

Xenynoyka. MaupeHTyl ¢ CaxapHbiM AMaGeToM. Y NaLEHTOB C CaxapHbiM AuaGeToM 1 TUna fieveHue HauuHarb ¢ Goslee HUBKUX 1103 1 MOJL MEMLMHCKUM
KOHTO/IEM. B TeueHvie MepBoro Mecsla Tepaniin PerynsipHblii KOHTPOMb KOHLGHTPALMY TTIOKO3b! B M/Ia3Me KPOBU W/WiM NPU HaNM4Mi TNOKanvemmu.

nepuHaonpuna apmuma Tpunnuxcam 5 Mr/2,5 mr/10 mr: 5,0 mMr
2,5mr/10 mr: 10,0 mr 10,0 mr aprmwma I'IOKASAHVIH K I'IPVIMEHEHMK)' B KkavecTse Tepanuv y na
apTEpUAIbHOI TMNEPTEH3Vel Nnpu CHVIXBHWI Al Ha ¢oHe npuema B Tex xe fosax. CMOCOB I'IPMMEHEHI/I;I

apruHiMHa. 10 Mr/

paanusws. Metiee BHIDAXEHHOE FUNOTEH3MBHOE ABVICTBYE Y NaLVEHTOB HErPOWAHOI Packl, GO/Iee BbICOKas HACTOTA AHIVIOHEBPOTMYECKOr OTeKa.
XMPYPWNSCKDS BMEI.I‘aTeﬂbUTB(]/OﬁLI.Iaﬂ aHecTesms. I'Ipekpamrb npvem 3a oaH U [0 XMPYPru4eckoro
CobniofiaTb Mepbl NPEAOCTOPOXHOCTH. Pefiko Ha GoHe npuema MHrnouTopos AMd BoaHMKaeT xentyxa. Mpu npor
pa3suBaetcs ¢yﬂbMMHaHTHHﬁ HEKpO3 MevyeHu, mHoraa c MUCXOL0M. an XKenTyxu unu

CHHpoMa

W [O3bl*. Bytpb, no 1 Tabnetke 1 pa3 B CYTKM NPEANONTUTENbHO YTPOM Mepes MpUEMOM nnum [loza npenapara Tpnnnmxcau nmﬁupae‘rcﬂ nocre patee
TPOBE/IEHHOr0 rvnposauvm o3 om.enbuux KOMIOHEHTOB. MalveHTsl JIeTckoro Bo3pacTa: He cnemyeT npumersts. POTUBOMOKA3AHUS*. T
Ho

npvem. Moyesasi kucnota. Mpy NoBbILIEHHOM KOHLIEHTPALIMI MOYEBOIA KMCTIOTHI B MNIa3Me KPOBY MOXET YBENMUMBATLCS

BXOZALMM B COCTAB npempam,

Hac‘rora

AMrAPONVPHANHA, p,perM Mnmﬁnmpam AN, nio6biIM APYrvM Henevenas
Cep/ie4Hast HEMOCTATOHHOCTb B CTA/IM IEKOMMEHCALIM. TSXenast noyeyHas Hefioc (KK: ymeperHoii cTenenm (KK
<60 Mn/MUH) NSt 4O3MPOBKM KOMGMHaLMM nepuraonpun/uxaanamua, 10 Mr/2,5 Mr (T.e. Tpnnnuxcau 5 Mr/2 5 Mr/10 Mr u Tpunnwkoam 10 Mr/2 5 mr/10 r).

MauvienTs!, Ha

pUCTYNOB MoAarpbl. MaUMeHTHI MoXwioro Bo3pacTa. fepe/ Haya/iom Npuema Npenapara QUEHNTb GYHKUVOHATbHYIO BKTMBHOCTL MOeK
WOHOB Kanusi B Mnasme KpoBu. YBENW4eHMe [103bl MPOBOAMTL C OCTOPOXHOCTbIo. B3AUMOJEWCTBUE C APYTUMW JIEKAPCTBEHHBIMUA
I'IPEI'IAPATAMW MpoTHBONOKa3aHHbIE CoYeTaHUs!. ANMCKMPEH Y MALMEHTOB C CaxapHbiM AMABETOM WM MOYEYHO! HEAOCTATOYHOCTbIO. HepekomMeHayemble
l)O‘ieTaHVIR I'Ipenapam MTHS. AﬂhCKMpEH Yy NAUMEHTOB, HE MMEILWX GSXBDHOI'D ﬂhaﬁe"a W1 HapylieHus WHKLIMM noyex. CoBMecTHast Tepanus

Anruuueapomuecmvl mex (me( Kautike) Ha $OHe npuema MHroUTOpoB. AHtD B aHamHese (CM. pasnen «Oco6ble ykasanus»). k

JMYPETUKM (Takve KaK TpUamTepeH, amuiopua), conu

(cm. paspen W B MEpUop rpyaHoro scxapunuaanm») I'Iepvmn TPYAHOrO xanm [laHTponeH (BHyTpUBEHHOE BBEAEHHE). MpeitndpyT uaw rpeiindpyToBbiit cok. CoyetaHus, Tpebyiolme ocoboro BHUMaHMs. BaknodeH. Hecteponanbie
(cM pa:men o npu ne nepmm TPYAHOrO MMeeHouHas (HNBI), B1I0Ya8 AUETMNCANMLWIOBYIO KUCAOTY B [1038 >3 T' B CYTKM. [WNOTIMKEMUYECKUE CPEACTBA (MHCYMMHBI,
Taxen: Lok (mman KapavOreHHbli). Ofmpymw BLIHOCSLLETO Tpam nemru Xenyaoyka runornwxemuwecme CpefcTBa /1A Npuema BHYTPb). AMYPETUKM. AMypeTUKI

(nanpmep. Knunwecm 3Ha-4MMNm menoa yeTbs aoprb). I Cep/ieyHas HefloC nocne 0CTporo MHapkTa MuoKapaa. YA , mna «nupysn B (8/8), FMIOKO- 1 MMHEPANOKOPTUKOCTEPON B! (NPU
Y NauneHTos ¢ caxapHuM [WA0ETOM WM HapyLIEHUAMM ¢ymwm noyex (CKd TOPUKY .. CeppiesHbie rMko3uabl. AnnonypuHon. VHAYKTopb!

<60 MM/ 1 J13M) (cM. paznenu C Apyrvmu CTEHO3 NOYeYHbX  U30bepmeHTa LLVIIOXpOMa CYP3A4. MHrquopN u30¢epMeHTa LMTOXpOMA CVPSM CoueraHne BHUMaHMs. Tpi
apTepuid, CTEHO3 apTepun it nouku. O c 6t BbI3BATH 1Y/0KOBY! cpencTsa n uw n
TaxvKapavIo TMna «upyat». O} c whTepean QT. O, i CpeacTea, (npw [ Cpencrea An 06iueit aHecTesnu. JuypeTki (TvasnHble

M7 nmypemkaum npenapatamy Kanus 1 UTHS, y NaUMEHTOB C MOBBILIEHHBIM COAEPXaHUEM Kanus B nnaame kposu. Bospact fo 18 nert. OODEbIE YKA3AHUS*.

W <neTneBbie). [IMMTUHbI (MHATANTIH, CAKCArMTYH, CATAINIMMTIH, BugarninTuk). CumnaromumeTiky. Mpenapatbl 3onota. Metgopmut. Monconepxatuve
KOHTDACTHbIE nen.wcma Conm Karbus. Ll.mmocnopun ATOBACTATVH, JWTOKCUH, BADGAPHH W Cumsacratuh. T

[1BoiiHan GMOKAJA PEHUMH-BHTUOTEH3NH-bAOCTEPOHOBO cucTeMbl (PAAC). MHruGuTopsl ATIO 1 APA Il He CrieyeT NPUMEHSTb OHOBPEMEHHO Y MaLIMEHTOB
iA. Heir c

cpenctea
antaunel. MPUMEHEHWE NPW BEPEMEHHOCTA U B

LY. — Y NALVIEHTOB C

COEAMHUTENBHOM TKaHW, Ha (OHE npuema win Wi npu ux coweTauvwl ocoGenHo y nauvertos  [EPUOL KOPMJ'IEM% rPYObiO*. npenapaTa npn WIbHOCTb*. Y HeKoTOpbIX NaLMEHTOB,

C HapyleHHOii dyHKuved noyek. KoHTponb B kpoB. Iy TeK. npYeM, nauneHtT le4eHu KaHano, Gbino OTMEYEHO CHUXEHe AHUE HA

JOMXeH Hab/ioaaThCs, Noka NPU3Hak1 OTeka He MCHEe3HyT AHr PO i OTeK, ovexom TOPTaHM, MOXET NPUBECTH K CI'IOCOEHOCTb VI'IPABﬂﬂT b TPAHCMOPTHbIMA CPEACTBAMM, cnabocy, 0Cc0BeHHO
vcxony. peaxuuv npu C — Y NALMEHTOB CO K I B Havanie fiesenuts. TOBOYHOE JEVCTBME®. YacTo: rofioBokpyXeHve, ronosHas 60!“:, BEPTUrO, JvCreB3us, 3PEHUsI, 3BOH

peakumam, n3berarb 1y LM SA0M P B ywax, «NPUNBbLI>» KPOBU K KOXE /LA, apTepuanbHas rmnoTeH3ns U CUMIMTOMbI, CBSI3aHHbIE C 3TWUM, Kallefb, OfbILLKE, Gonb

HACEKOMBIX. BPEMEHHO OTMeHWTL MHTMOUTOp ATID He MeHee em 3a 24 yaca [0 Havana PeakLUW Npi B XWBOTe, 3a1IO, AMapes, AYCTINGiAR, TOLLHOT, PBOTa, KOXHbi yj, KOXHaS i, MaKyonany/iesHasi Chiflb, Cnasmbl MbiLUL, NEpUPEPIECKHE OTeKH, acTeHNs,

nposeaeHun adepesa JIMHM. BpemenHo npexpawarb Tepanuio uxruburopom AN neper Kaxaoi i adepesa. [ XK oteku. Heyacto: puuT, peakuuu TUNOrNUKEMMS,

CNonb30BaTh MeMBpaHy Ipyroro Tuna wim CPe/CTBO IpYroit A rpynnbl. Mpexpattb  MOCNE OTMeHbl Mpenapara, aHOpeKcHs, (Biovast ), Aenpeccus, CHa,

MPUEM W HA3HAYUTb Tepanuio. npuem. Mpexpatuts 6t ‘Tpemop, 0GMOpOK, AMNNIONKS, HapylueHue

neyetive. C OCTOPOXHOCTBIO*. HapyLueHne BYHKUMY NOYEK. Y HEKOTOPBIX NALEHTOB C i T i 6onb B rnasax, BaCKYMT. HOCOBOE KO , CYXOCTb CNIM3MCTO 0BONIONKY NONIOCTH PTa, UIMEHEHUE PUTMA fieceKaLinm,

HApYLIGHUS! YHKILMY TIOYEK MOTYT MOSIBUTECS npU3HaKM TI04EUHOM Hep . Nevenme orex, otex Keukke, anoneuus,, nyprypa, U3MEHeHMe LBETA KOXH, K3AHTEMA, NOBBILLIEHHOE MOTOOTAENeHue,

Tepanuio, UCTIOb3ys HU3KYIE 03bi, NGO UCTIONB30BATH KOMMOHEHTE! npenapa‘ra 8 PEXVME MOHOTEpANUM. KOHTpOﬂb COZIEPXaHHS UOHOB KATWA M KDEATWHIIHA —  PEaKLMN (OTOMYBCTBATENIBHOCTH, NEMOUTONA, aprpos, aprpanrmi Manrus, Gom, B CIuHe, HAKTYpHS,

4epes 2 Heienv nocne Havana Tepanuy, 3aTeM Kaxbie 2 mMecsua. CTEHO30M N0YE4HbIX APTEPHA M 60nb, 60Mb B FPYAHOI KNETKE, HEAOMOTaHNE, 03HOD,

CTEHO30M apTepum nouku. Puck ] VI/IAIM HO'{e'{HDVI I€A0CT (HDVI Hamymmn XDOHM“IE(XOVI KaXAA, MX0paaKa, MOBbILEHUE KOHLEHTPALUMW MOYEBUHbI B KpoB#, B KpOBM, maccwl Tena,

oepp,elmou B n/1a3me KPoBw, y NauneHTos ¢ MCXOII[HO HU3KUM m C’leH!XwM TO4EYHOI NIAEHNS. PEN(D , , AEPMATUT, MUACTEHUS, IEHOYHL

aDTEpAY WA LMPPO3OM TIEHSHM C OTeKaMM 1 CUVITOM): TEpANVIIO HaYMHATH C HU3KVX A03, QueHb pefKo: aHemms, it aHemus,

BOJHO-ONEKTPO/IUTHOMO Ganiahca. Haiuive MCXONHOW MNOHATDUEMMW CBS3AHO C PUCKOM pagsy (oeoﬁenuo
Y NAUVEHTOB CO CTEHO30M MOYEYHOI ApTepUM): PErynsipHbiii KOHTPOMb COAEPXaHUsi BNEKTPONUTOB MIa3Mbl xpoau Mocne BoccTaosnenus OLIK u Al

HUyeckas nypnypa, runeprivkemMis, runepkanbumemMms, napocmmus, rmnepToHyc, I'Ieplllﬂ)eph‘iecl(aﬂ HerOI'IBTVIR MHCYNbT, BO3MOXHO, BCNEACTBUE YPE3MEPHOTO
CHiEXeHYS! ATl Y NLVEHTOB U3 rpyNMb! auooxoro DVICKa, MUTDEHb. AnaTyis, aXUTALIAS, ATaKCs), MHE3WS, CTEHOKADAWS, HpYLLIEHWsi UTMA CEpALia (B TOM diCre

BO306HOBUTb TEPanUio, UCTIOAb3YA HU3KVE [I03bi, MG KOMMOHEHTH Npenapara B PeximMe MoHoTepanyy. MMnoHaTpvemus: Gonee 4acTbiit KOHTPOML

VHGPKT MAOKAP/A, BO3MOXHO, BCNIECTBUE UBOBITOHHOMO CHInkeHWs All Y nauvenTos

C CaxapHbiM auabetom, y
aumo3),

VIOHOB HATPS Y NALMEHTOB NOXWIOTO BO3PACTA W NALMEHTOB C LMPPO30M neyeHy. CoepXanue MOHOB Kanus B Niia3me KpoBM. MMnepkanvemmus: KOHTPO/b M3 rpynnbi BHDOKD[O pucKa, passuThe mwl YCyrybrnieHue TeueHus xp CepaeyHON
COZIEPXAHWSH UIOHOB Kanusi B CHIBOPOTKE KPOBU Y NALIMEHTOB C M0YEYHOM HEOCTATONHOCTHIO, HApyUIEHVIeM (YHKLMM NOYEK, MOXWIOND Bo3pacta (>70 JieT),  MHeBMOHMS, rUNepnyasHs AeceH, nankpea'mr, rachm, BHTVIOHEBPOTVECKWVA OTEK KVILIEHNK, renarw, xonecvamecm X/ITyXa, HapyleHve dYHKLYM neveny,
ocTpas cepaeyHoi i apuTema, cuHpom CTv [iepmaTuT, HeKponm3, XOMOAHbIiA MOT,
ii npyiem (TaKmx Kak KIS WM OCTPAA TIOY@AHAS HEJIOCTATONHOCTS, CHXeH revoriopHa 1 i, 4acTOTI: CHxeHve Kanws
KajiiCOepXaLLUX 3aMeHuTenedt NULLIEBOM CONM, & TaKKe MPUMEHeHMe ApYTUX CPE/CTE VOHOB Ka/us B 1a3me ¥ passuTve 11 NaLEHTOB, K rpynne pyCKa, 0GMOPOK, Muonus,
KpoBu. [MnoKkanuemmsi. [Pynnbi BLICOKOTO pcka: MaLenTbl TIOXWI0T0 BO3pacTa M/vmu VCTOLLEHHbIE NALVEHTBI, MAUMEHTbI C LMPPO30M MEYEHN C OTekamMu  3peHius), 1y/10' mna «nupysr» { VCXO/IOM), BOSMOXHO PasBUTHE NEYEHO4HOM dHLedanonatvn
, NALMEHTH C QT. KoHtponb B Cnyyae HOIA BONYAHKM, yAnuHeHve uktepsana QT Ha 3K, noBbilueHme:
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CoziepXaHye MOHOB KasbLsl B niaame kpos. [ : OTMEHHTb NPUEM 14CKMX CPE/ICTB M NPOBECTH

Vi Kpac
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Il (MHru6uTOop depmena (AMd)). OTHOCHTCA K
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Mapkepbl XpoHU4eCcKoi 00n1e3HN NoYEK U HapyLUeHUs peHabHO reMoAMHaAMUKUY Y NaLUUEeHTOoB
C KOHTPONMPYEMOW apTepuanbHOi rMNepToOHNEN BbICOKOIO pUCKa

Kowenbckas O.A., Xypasnesa O.A.

Lenb. Onpenenvtb 4acToTy BbISIBAEHUS MapKEPOB XPOHWYECKO 6oneaHn noyek
(XBIM) y naumeHToB C apTepuanbHO runepToHuei (AlN) BBICOKOrO CepAeYHO-COCY-
[MCTOro pucka, MOAy4aloLLMX CTAaHAAPTHYIO aHTUIVNEPTEH3MBHYIO TEpPanuio; oLe-
HUTb B3aMMOCBA3b Mapkepos XBI1 ¢ cOCTOsHMEM noKa3aTenein peHanbHoN remo-
LUHAMUKK.

Matepuan n metoabl. Matepnanom nccnefoBaHus SBUAMCh AaHHble 70 nauneH-
TOB C Al (63,28,3 ner, 48,6% MyxunH, 38% ¢ caxapHbiM gnabeTtom 2 Tvna (CA2)),
13 Hux 40 naupeHToB 06cnenoBaHbl B pamkax POCCUIACKO MHOrOLEHTPOBO Npo-
rpamMmbl XPOHOTPA®. MpoBoanancs CyToHHOE MOHUTOPUPOBaHUE apTEPUaNbHOO
nasnenns (ALl), ynbTpassykoBOe [OMNMNAEPOBCKOE NCCNEeL0BaHNE PEHANIbHOMO KPO-
BOTOKA C pacyeToOM PE3NCTUBHOIO nHaekca (PU), onpeneneHue copepxaHus kpe-
aTMHUHA B CLIBOPOTKE KPOBM U pacyeT CKopocTy kiny6o4koBoii dunstpaumm (CKP).
Y y4acTHuKoB nporpammbl XPOHOIPAD oLieHVBanoch OTHOLLEHWE anbByMuH/kpe-
aTWHWH B YTPEHHEN NOPLMK MOYU, Y OCTaSIbHBIX MALMEHTOB — CKOPOCTb CYyTO4HON
aKkcKkpeLmn anbbymuHa.

Pesynbratbl. CkopoCTb kNyBo4KoBO GpuabTpaLWn 1 anbByMUHyprsi COOTBETCTBO-
Bann Hopme y 48 (68,6%) 13 70 naumeHToB ¢ Al, NONyYalOLLIMX aHTUIMNEepPTEeH3NB-
HYIO Tepanuio C JOCTUMXEHUEM LIENEBbIX YPOBHEN ODUCHOrO, CPeAHEeOHEBHOrO
1 cpenHeHouHoro ALl Mapkepbl XBIM 66111 BbisiBneHbl y 31,4% naumeHToB: B 27,1%
Cy4aeB onpenenanoch cHuxexve CK® <60 mn/mMuH/1,73 M’ W naTonoru4ecKuii
ypoBeHb anbbymuHypum — B 12,9%. Mexay PU Ha ypoBHe cermeHTapHbix BI1A
n CK® umena mecto obpatHas KoppensiMoHHas B3aumocesasb (Rs=-0,4232,
p=0,0005). Hannume mapkepoB XBI 6bN0 accoumMmpoBaHO CO 3Hauumo Gonee
BbICOKVMM 3HaueHVsiMU PU Ha BCEX YPOBHSIX MOYEYHOrO KPOBOTOKA, MaKCUMaslbHble
BEJINYMHbBI BHYTPUMOYEYHOrO COCyamcToro conpotuenenus (BMCC) onpepensnunce
y nauueHTos, ctpagaowymx CA2. B xone ROC-aHann3a ycTaHOBNEHO MOPOroBoe
3HadeHve BINCC, cooTBeTCTBYIOLLEE BhISIBNEHWIO Mapkepos XbIT.

3aksio4eHne. Y nauyeHToB C XOPOLLO KOHTPOMMPYEMON MeauKameHTOo3HOo Al
yacToTa BbisiBneHus MapkepoB XBI1 siBnsietcs Bbicokoin — 31,4%, valle BCTpevaeTcst
cHuxeHne CKD B cpaBHEHWM € MaToNorMyeckuM poctom anbbymuHypum. [lokasaHa
accoumauus CK® ¢ PU. B cnyyae BbisiBneHnst Mmapkepos XBIM HabnionaeTcs Bbipa-
XeHHbI pocT BMNCC, ocobeHHo y naumenToB ¢ CA2. BennunHa P 0,725 Ha ypoBHe
cermeHTapHbix BIMA aBnsieTca noporosoii AN BeiseieHns mapkepos XBI1.

Poccuiickuii kapavonoruyeckuii xypran. 2018;23(10):112-118
http://dx.doi.org/10.15829/1560-4071-2018-10-112-118
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Markers of chronic kidney disease and disorders of renal hemodynamics in patients
with medically-controlled arterial hypertension and high and very high cardiovascular risk

Koshel'skaya O. A., Zhuravleva O.A.

Aim. To determine the frequency of markers of chronic kidney disease (CKD) in
hypertensive patients with high and very high cardiovascular risk, to assess
relationship with the renal hemodynamics.

Material and methods. We studied 70 patients with medically-controlled
hypertension (63,2+8,3 years, 48,6% male, office blood pressure (BP) was
130,5+13,7/78,1£8,5 mm Hg), 40 patients from them as part the Russian multicenter
program CHRONOGRAF. Measurement of the office BP, ambulatory BP monitoring
were performed. Glomerular filtration rate (GFR) was calculated using the CKD-EPI
formula, and albuminuria (AU) was determined as albumin/creatinine (A/Cr) ratio in
the morning portion of urine (n=40) or 24-hour urinary albumin excretion (UAE)
(n=22). Intrarenal vascular resistance was estimated by renal duplex Doppler
ultrasound, the resistive index (RI) levels were calculated.

Results. GFR and albuminuria were normal in 68,6% of patients with well-medically-
controlled hypertension: achieved levels of office BP, BP-day and BP-night were
established. Markers of CKD were detected in 31,4% of patients (GFR <60 ml/
min/1,73 m’in 271% patients, A/Cr >30 mg/g and/or UAE >30 mg/day in 12,9%). Rl in
the segmental intrarenal arteries was correlated with GFR (Rs=-0,4232, p=0,0005).
The levels of renal Rl were higher in CKD-patients vs non-CKD-patients and those
were the highest in diabetic patients. The impact of the Rl values in segmental IRA to
the detection of CKD markers was established during the ROC-analysis.

Conclusion. The high frequency of markers of CKD (31,4%) was identified even in
patients with well-medically-controlled hypertension. The negative correlation was
between GFR and RI. There were expressed disturbances of renal hemodynamics in
the presence of CKD markers, especially in patients with DM2. The cut-off point RI
in segmental IRA to the identification of markers of CKD is 0,725.

Russian Journal of Cardiology. 2018;23(10):112-118
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OPUTMHAJbHBIE CTATbU

Kak m3BecTHO, HamboJIee YacTO MIPUINMHONM CMEPTH
OOJIBHBIX ¢ XpOHUYECKOM 60J1e3HbI0 TTo4eK (XBIT) sBisa-
IOTCSI CEPIEYHO-COCYINCThHIC OCIOKHEHHUS, a apTepHralb-
Has runieproHus (Al') u caxapusrii nuadet (CJ1) paccmar-
pUBAOTCS TJIABHBIMH (paKTOpaMU PUCKA TTOYCIHOM IUC-
¢yukuun [1-4]. CymecTBoBaHue o0O0IMX (aKTOPOB
pHCKa, MEXaHU3MOB Pa3BUTHS M B3AUMHOTO OTSATOIICHIST
KapIHOBACKY/ISIPHOM ITAaTOJIOTUY U HApYIIeHUM (DYHKIINT
IMOYeK OOOCHOBBIBACT KOHIICIIIINIO €IMHOTO Kapamope-
HaJIbHOTO KOHTUHYYMa [5]. Jlaxke BBICOKMIT HOpMaJIbHbIH
YPOBEHb apTepHabHOTO AaBicHMS (AJl) accoMmpyeTcsT
c Oonblueil 4yacToToil BhIsIBIeHUST MapkepoB XBII,
110 CPAaBHEHMIO C TaKOBOI IIPpU HOPMAJIBHBIX 3HAYCHUSIX
Al [6], B cruty dero GoJiee HA3KUE LIEJEBbIE 3HAYECHUS
AJl, o603HaueHHBIE B HOBOM IilepecMoTpe EBpomeiickux
pexkoMmeHmauuii mo koHtpojo Al [7], mpeacTaBiasitoTcs
BIIOJIHE 000CHOBAHHBIMM.

CBoeBpeMeHHAsI TMAarHOCTHKA y MammeHToB ¢ Al
n CJI cyOKIMHMYECKOTO IMOPaXKCHUS MOYeK ITO3BOJISCT
UICHTUOULIPOBATh TeX M3 HUX, Y KOro HEOOXOOUMO
MIPOBeIeHNE aKTUBHOU MPOMPUIAKTUKHA CEPOCIHO-COCY-
nucteix 3aboneBanuii u XbII, 4yTo MOXeT cyliecTBEeHHO
CHHU3UTh YaCTOTy KapOMOPEHAIbHBIX OCIOXHECHUA
1 YAYYIINTh BEDKMBaeMOCTh. B KauecTBe OmHOTO M3 paH-
HUX MapKepoOB ITOpaXKeHUsI IT0YeK paccMaTPUBAETCs BO3-
pacTaHude BHYTPUIIOYECTHOTO COCYIMCTOTO COIIPOTHUBIIC-
Hus (BIICC), o1leHEeHHOTO ¢ TTOMOIIBIO YIBTPa3BYKOBOM
mormuieporpacdun [8-9]. Tem He MeHee, MHOTHE K-
HUKO-INAarHOCTUYECKHE aCTIEKTHI OIIEHKM 3TOTO IToKa3a-
TEJIST IO CUX TIOP M3YYEeHBI HEIOCTATOYHO, a COTIOCTaBIC-
Hue MapkepoB XBII ¢ cocTossHueM peHalbHON TeMOa-
HamMuku u ypoBHemM AJl B pamkax Poccuitckux
MHOTOIIEHTPOBBIX ITpOrpaMM He TIpoBoamioch [10-11].

Llenb pa®OTHL: OIpeneINTh YaCTOTY BBISIBJICHHS Map-
kepoB XbII y manieHToB ¢ Al BBICOKOTO CepAeYHO-COCY-
IHICTOTO PUCKA, MOIyJaoIINX CTAHIAPTHYIO aHTUTHUIICD-
TEH3WBHYIO T€palnio; OLCHUTh B3aNMMOCBSI3b MapKepOB
XBII ¢ cocrosiHueM Toka3arteseil peHaJbHOM reMOINHa -
MWKH.

Marepuan n metogbl

Hame unccinenoBaHue ObLIO MPOBENEHO B COOTBET-
CTBUM CO CTaHAapTaMu Hajexaleid KIMHUYeCKOi
npaktuku (Good Clinical Practice) m mpmHOUTaMU
XenbcuHKCKOM Jleknapauuu. [TpoTokon uccienoBaHus
Ob1 omoOpeH JloKanbHBIM STUYECKUM KOMHUTETOM.
Jlo BKJIIOYEHUSI B HCCIAEAOBAaHUE y BCEX YYaCTHUKOB
OBLIO TIOJYyYEHO TMHUCbMEHHOE€ WHMOPMUPOBAHHOE
coracue.

MarepuanioM HCCIEAOBaHUS SIBUJIUCHL JaHHbIE
obcnenoBanusa 70 maumeHToB cTapmie 18 jer ¢ ATl
(63,218,3 ner, 48,6% myxuun, 38% ¢ CI 2 tuna (C2)),
MOCeA0BaTeIbHO MPUXOAUBIIUX HA TPUEM B TEUEHUE
3 Mec ¢ AMarHO30M “TUIepTOHNYecKas 60Je3Hb”. Cpenn
HuX 40 OOJIBHBIX OBUIM YYACTHUKAMU HEWHTEPBCHIIH-
OHHOI HaOMIOJAaTEeIbHON OTKPBITOM MHOTOLIEHTPOBOI

nporpamMmMbl XPOHOTPA® [11]. B rabmuie 1 mpencras-
JIeHa KJIMHWYecKas XapaKTepHCTHKa OOCIeIOBaHHBIX
MalueHTOB.

B uccnemoBanne He BKITIOYAINCH IMAIIMEHTHI C CHM-
nromatudeckoin Al, mepeHeciime MHGAPKT MUOKapAa
WIN OCTpO€ HapyIIeHHEe MO3TOBOTO KpPOBOOOpAIICHMS
B IpeniuecTByonme 6 mec, crpagawoiue [11-1V @K cep-
nedyHoit HegoctatouHocT Mo NYHA, umeroimue BbIpa-
JKEHHYIO COMYTCTBYIOIIYIO ITATOJIOTUIO, HE ITOAITICABIINEC
corjace Ha y4JacThe B HCClienoBaHMU. Bce OOJBHBIC
TIOJTy4Ya T HEOOXOMMMYIO KapINOaKTUBHYIO 1 TUTTAICHM -
JKAOIIYIO TepaITnio, B CPeIHEM I10 TPYIIIe OBUIN TOCTHT-
HYTHI IIeJieBble YpoBHU AJl TIpu o(prCHOM M3MEpPEHUU:
130,5+13,7/78,1£8,5 mm pr.cT. [Tanmentsr ¢ CO2 Haxo-
OWIACh Ha PETYISIPHOM caxXapOCHIDKAIOIIEeH Tepaltiu,
Ha3HAYCHHO paHee SHIOKPUHOJIOTOM.

[IpoBommIMCh aHTPOIIOMETPUUIECKOE HMCCICIOBAaHNE,
cyrouHoe mMoHmTOpupoBanme Al (CMAJL), ynerpasBy-
KOBOC JIONIIICPOBCKOEC MCCICOIOBAaHWE KpPOBOTOKA
Ha ypOBHE MarucTpaibHBIX IToYeuyHBIX (MITA) 1 BHyTpH-
noueaHbIX aprepuii (BITA), ompeneneHme comepKaHUS
KpeaTWHUHA B CBIBOPOTKE KPOBH M pPacyeT CKOPOCTHU
ki1y6oukoBoii prerpannu (CK®) (CKD-EPI). Y ygact-
HUKOB nporpamMmMmbl XPOHOTI'PA® oueHnuBanm oTHOIIE-
HUe aTb0yMuH/KpeatnHuH (A/Kp) B yrpeHHelH nopuun

Ta6nuua 1
Knununyeckas XapakTepucTtuka
o00cnenoBaHHbIX nauneHToB (n=70)
MokazaTenb 3HaueHve
BospacT, rogp! 63,2+8,3
My>k4mHbl, n (%) 34 (48,6)
[Lons naupentos ¢ UBC, n (%) 50 (71,4)
[Lons naumenToB ¢ CL, 2 Tvna, n (%) 38 (54,3)
[lons NaumyeHToB C OXUPEHUEM N U3BLITOYHOM 53 (75,7)
maccon Tena, n (%)
MHpekc maccel Tena, |<r/M2 30,4+4,0
OnvtensHocTb B, roabl 15,0 (5,0; 20,0)
OnntensHoctb UBC, roap 3,0 (2,0; 7,0)
OnutensHocTb CL, rogs 8,0 (5,0; 12,0)

OcducHoe ALl, MM pT.CT.* 130,5+13,7/78,1£8,5

[lons nauneHToB Ha MEAVKAMEHTO3HOM JieHeHUN:

UHrMbuTopsl AN®, % 443
6nokatopsl APAIl, % 38,6
B-appeHobnokatopsbl, % 55,7
QHTaroHWCTbI kKanbumsi, % 371

anypetuku, % 48,6
cTaTuHbl, % 571

caxapocHwmxaioLas Tepanus (naumentsl ¢ CA1), % 94,7

Mpumeyanus: 3Ha4eHUs NPeLCTaBNeHbl B BULE CPEAHEr0 3HAYEHNSECTaHAAPTHOE
OTK/IOHEeHWe, MeanaHbl (25-i NPouUeHTUAb; 75-i NPOLEHTUb) UK abComoTHOrO
yncna 60nbHbIX (%); * — meHee 140/85 mMm pT.cT. Ans naumeHToB ¢ C/l n MeHee
140/90 MM pT.CT. — 418 OCTaNbHbIX.

Cokpawienus: ALl — apTepuansHoe faeneHve, AN — aHrMOTEH3UHNpeBpa-
waowmin epmeHt, APAIl — aHTaroHWUCTbl PELEenTOPOB K aHrmoTeHsuHy Il, 'b —
runepToHnyeckas 6onesHb, UBC — wuwemnyeckas GonesHb cepaua, UMT —
MHOEKC macchl Tena: oxupeHne — UMT >30 KI’/MZ, 130bITOYHAs Macca Tena —
25<MIMT<30 KI'/MZ, CL — caxapHblii gnaber.
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TaGnuua 2
PacnpepeneHue nauMeHTOB B 3aBUCUMOCTHU
oT ypoBHa CK® 1 anbbymunypum (n=62)

Kareropus CK® Al A2 A3

C1 10 (16,1%) 1(1,6%) 0

Cc2 32 (51,6%) 2(3,2%) 0

C3a 10 (16,1%) 3(4,8%) 0

C36 1(1,6%) 1(1,6%) 1(1,6%)
C4 0 1(1,6%) 0

C5 0 0 0

CokpaweHusi: A - anbbymuHypus, CK® — ckopocTb kny6oukoBoi dunstpaumum.

Moun (n=40), y ocTaIbHBIX OOJBHBIX — CKOPOCTh CYTOU-
Ho1 3KcKpenun anpoymuHa (COA) (n=22).

HenHBa3uBHYIO0 TTOpTAaTUBHYIO cHcTeMy “Spacelabs
Medical” 90207 (CILIA) nCcIoMb30BaIN I TIPOBEACHUS
CMAJI. B TeueHue CyTOK, B THEBHBIE M HOYHBIE YaChl
aHAIM3UPOBAJIU CPEIHNE 3HAYCHNS I HAaIPy3Ky CUCTOJIH -
yeckuM AJl (CAJl) u mmactommaeckum AJl (JIA), ompe-
IIEJISITA 9acTOTY CepICUYHBIX COKPAIICHUIHA.

Ha yneTpa3ByKOBOiT IHMAarHOCTUYECKOM CHCTEME
“Philips iE33 xMATRIX” (CILA) mpoBoImIOCh YIETpa-
3BYKOBOE CKaHMPOBAaHWE ITOYEYHOTO KPOBOTOKA C HC-
ITOJIb30BAaHMEM KOHBEKCHOTO MOHOKPHCTAJIBHOTO IaT-
ynka 5-1 MI1 o obmenpuHsaToit Metonuke. C 00emx
cTopoH Ha ypoBHe MIIA, cermeHTapHbIX U AyroBbix BITA
OITpeAeIISIN MAaKCUMAJTBHYIO CHCTOJTMYECKYIO 1 KOHEUHO-
IHACTOJIMYECKYIO CKOPOCTH KPOBOTOKA, ITOCIIC YETO pac-
CUNTHIBAIIN PE3UCTUBHBIN MHIEKC IJIT KaXXIOTO M3 YPOB-
Heit: PU = (V max — V min)/V max.

Cramnu XBI1 oneHWBaINCh B COOTBETCTBUM C CYIIIE-
CTBYIOIIIMMH B HAacToOsIIee BpeMs peKoMeHmanusmMu |[3].
B cpentem no rpynne CKD-EPI cocrasinsiia 67,5 (58,5-
85,01) m/mun/1,73 Mz, A/Kp 5,36 (2,51-11,03) wmr/r
(n=40), CBA 12,85 (8,05-17,1) mr/cyT. (n=22).

CratrcTrdecKuii aHAJIN3 TIPOBOIMJICS C MCIIOJIB30Ba-
HUeM TIaKeTa IIpUKJIagHBIX IporpamMM Statistica 10.0
n SPSS 11.5 for Windows. His omvcaHus NPU3HAKOB
C HOpPMAaJIBHBIM pacIIpeieicHEeM HCIIOIb30BaIN CPeTHEe
C YKa3aHMeM CTaHOAPTHOTO OTKIIOHCHUS, IJIST IIPU3HAKOB
C OTIMYHBIM OT HOPMAJIBHOTO paclpeneiicHHeM YKa3bl-
BaJIM MEIMAHY W MEXKKBAPTWIBHBIN pa3Max — 25-it u 75-i
npoueHTIM. CpaBHEHNE KOJMYSCTBEHHBIX IIPU3HAKOB
MIPOBOOWIN TI0 KpuTepwio MaHHa-YWTHH, CpaBHEHHUE
Ka4eCTBEHHBIX — C HMCIOJb30BaHUEM TaOJINII COTIPSIKCH-
HOCTH 2X2 TI0 KpUTepHIo X1-KBaapar [IupcoHa ¢ mompas-
koit Merca 1 TouHoMy Kputepuio ®Puimepa. st ompene-
JIEHUS B3aMMOCBA3EN MEXIY UCCIENYEMBbIMU IEPEMEH-
HBIMA OBUIM TIOCTPOEHBI CKaTepIUTOTHL. s pacdera
YYBCTBUTEIILHOCTH, CHEIM(MUIHOCTU, HAXOXICHUS IUa-
THOCTHYECKO# TOUKM pasmeicHus npopommm ROC-aHa-
ym3, 3HadyeHusa Iwromanu monm ROC-kpuBeiMu (Area-
UnderCurve, AUC) ncrofib30Bay I OLICHKN KadecTBa
MMarHOCTUIECKHX TeCTOB. Pe3yIbraThl aHaIM3a IIPUHNMA-
JINCh KaK CTAaTUCTUIECKH 3HaYMMEBIe Tipu p<0,05.

0.78 7 0,76 0,76
0,74 ] 0,72
0,71
0,7
0,7 —
0,67
0,66 —
0,62 T T I
MITA Cermenrapubie BITA  Jlyroseie BITA

B Mauvents: 6e3 Maprepos XBIT (n=48)

[ManueHTHI ¢ BBIsIBIIeHHBIMU Mapkepamu XBI1 (n=22)

Puc. 1. 3HaueHns PW y naumeHToB ¢ Al B 3aBMCMMOCTM OT Hanu4us mapkepos XbI1.
Cokpawienuns: Al — aptepuansHas runeptonns, BMA — BHyTpunodeyHsle apte-
pun, MIMA — maructpanbHas nodeuHas aptepus, Pl — peancTvBHbIN MHOEKC,
CJ, — caxapHblit guabet, XbIM — xpoHnyeckas 601e3Hb Noyek.

Pesynbrathbl

W3 ob1rero ynciaa o0ciaeroBaHHBIX HAMU ITAallIEHTOB
¢ Al, monyJaBIIMX peTyISIpHYIO aHTUTUIICPTCH3NBHYIO
Tepanuio, uinb y 48 (68,6%) CK® u aap0bymuHypus
cooTBeTcTBOBanu HopMme. Mapkepbl XBII — cHuxeHue
CK® <60 mi/mun/1,73 M n/umm A/Kp >30 Mr/r u/vnm
anpoymMmuHypus >30 MT/CYT. — OBUIM BBISIBIICHBI ITOUYTH
y Tpetu GosbHbIX (31,4%). Yallle onpenesyioch CHUKe-
Hue CK® <60 mi/mun/1,73 M — y 27,1% O6OJbHBIX,
BBICOKHIT YpOBEHb aJTbOYMMHYPHH C WCITOJIb30BaHUEM
JBYX METOIOB CyMMapHO oOHapyxuBaics y 12,9% nanu-
€HTOB. MBI BBISIBIISUIM CJICAYIOIINE BapMaHTBI MapKepOB
XBII: C3aAl, C3aA2, C36A1 u C2A2. B tabnuie 2 nipen-
CTaBJICHHI HAHHBIC IO YAacTOTE BBISIBICHUS MapKepOB
XBII y Tex 62 mauneHToB, 1T KOTOPHIX OBIIN JOCTYITHBI
nmarHbie 1 1o CKD-EPI, n mo anmsoymunaypuu (A/Kp nwim
CDA).

Pesynsraret CMAJL ObIIM TTpOaHAIM3MPOBaHbl y 66
nauueHToB: AJl-neHs 6buT0 paBHO 125,1£12,7/73,848,9 MM
pr.ct., AJl-Houb — 117,7£13,7/66,919,2 MM pT.CT., YTO CBU-
IETETILCTBYET O XopolleM KoHTpojie AJl B cpemHeM IO
rpymie Ha (OHe TTOIy9aeMOM KapaInoaKTUBHOM Teparii.

MbE1 He 0OHapyXuIIM B3auMocBsa3eit Mexay BITICC
u anpoymunypueit (A/Kp numm CDA), omHako 3HaUYe-
Hust PU Ha ypoBHe cermeHTapHbIX BITA nemMoHcTpu-
poBaiu 0oOpaTHYIO KOppeasaunoHHylo cBsizb ¢ CK®
EPI (Rs=-0,4232, p=0,0005). BTta accoumaiumsi ObLIa
MOATBEPXKICHA TPU IIOMAPHOM CPAaBHCHWU BEIUYMH
WHICKCOB MHTPApEHAIBbHON PE3UCTUBHOCTH B 3aBUCH-
MocTu OoT Hanmmuust mMapkepoB XBII: Ha Bcex ypoBHSIX
peHasbHOTO KpoBoToka 3HaueHUs BIICC y maimeHTOB
6e3 mapkepoB XBII ObLIM CTaTUCTUYECKU ITOCTOBEPHO
HIDKEC B CPaBHCHUM C TaKOBBIMHU IIPH WX BBISIBJICHUU
(puc. 1) (p<0,05 Bo Bcex cirydasix, n=48 vs n=22).
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ROC Curve
1,0
0,8
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=
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Benuuuna cut-off PU
0,3 - B cermeHTapHbix BITA >0,725
AUC: 0,699
95% CI: 0,551-0,848
YyscTBUTENbHOCTD: 0,714
Crieuuduunocts: 0,689
0,0 T T T
0,0 0,3 0,5 0,8 1,0

1 — Specificity

Puc. 2. OnpepeneHve noporoBbix 3Ha4YeHuin (BenununHbl cut-off) PU ons oueHku
BEPOSTHOCTY BbISIBNIEHUS Hann4ms mapkepos XBI1y nauneHTos ¢ Al
CokpawieHus: Al — apTepuasnbHas runeptoHusi, BIMTA — BHyTpunoyeyHble apTte-
pun, PU — pesuncTtrBHbIin nHaekc, XBIN — xpoHnyeckas 601e3Hb noyek.

st ompenmerleHUsT TTOKa3aTesiei, MMEIOIMINX HAUOOJb-
IIee TMarHOCTUIECKOE 3HAYCHNE B OTHOIIICHNY BHISIBJICHUST
y mammeHTa MapkepoB XbBII, Hamm 6601 TipoBeneH ROC-
aHaym3. BeICOKue 3HAYCHUS YYBCTBUTEIHLHOCTA M CIICII-
(GUIHOCTH YCTAHOBIICHBI IJIST CIICOYIOIINX KITMHUIECKUX
ITapaMeTPOB: BO3pacCT (TOYKA OTCEUCHUS TSI STOTO TTOKAa3a-
Tena — 61,5 ner, yyBcTBUTENBHOCTL 78,3%, crniermdud-
HOCTb 48,9%, mnoians nonm ROC—kpusoii 0,708); u mim-
TEJIBHOCTh TUTIepToHmYecKoit 6ose3nu (I'b) (Touka otcede-
HWUSI JIJTST 3TOTO TToKasartesnst — 19,5 jet, 4yBCTBUTETBHOCTh
56,5%, cneumdpuaHoctsb 72,3%, miomans mog ROC-kpu-
Boii 0,720). Bornee BrICOKME 3HAYECHUST UYBCTBUTEIBHOCTH
U CHEIU(PUIHOCTU OIPEHCIISUINCH TIPH OIICHKE BEIMIMH
pe3uctuBHOTO MHAEKca (PU) Ha Bcex ypOBHSIX peHATIBHOTO
KpoBoTOKa. Tak, moporoBelie 3HaUeHUsI PU, COOTBETCTBYIO-
1Me BoIsiBJIeHUIO MapkepoB XbI1 y maimeHTa, coctaBisuin
0,725 Ha ypoBHe cerMeHTapHBIX BITA, py 5TOM 4yBCTBU-
TeJIBHOCTh cocTaBnsia 71,4%, criermduuHocth — 68,9%,
mrommans mox ROC-kpusoit — 0,699 (puc. 2).

Haubonee BeIpakeHHBIC HApPYIICHUS pPEHAIBHON
TeMOIMHAMMKY B BHIIE TUATHOCTUIECKHA 3HAYMMOTO BO3-
pactanmst BIICC omnpenensiich y IMalMeHTOB ¢ COYeTa-
HueMm AT’ u CI2 B orcyrctBre cHkeHnss CK® u anpdy-
MUHYpHUHU (pHrc. 3), OMHAKO caMble BEICOKME 3HaYeHUs PU
pEeTUCTPHUPOBAIIMCH IpH Hammany MapKepoB XBI1, coctas-
nss 0,77 (0,70-0,81) Ha ypoBHe MIIA; 0,76 (0,70-0,79) —
cermeHTapHbix BITA 1 0,73 (0,68-0,75) — myrosbix BITA.

O6cyxaeHue
B mociriennue ronbl B Poccuiickoit @enepaliny mpose-
JCHBbI OB€ KPYIIHBIC MHOTOLICHTPOBLIC IIPpOIrpaMMbI

0,78

0,75 0,75

0,74

0,71
0,7

0,7 —

0,66 —

0,62

CCFMCHTaprIC Bl'[A Hyrossie BITA

B aupents 6e3 CII (n=32)
IMauuentsl ¢ CI (n=38)

Puc. 3. 3HayeHns PUy naumeHToB ¢ Al BbICOKOTO V1 O4eHb BbICOKOTO KapyoBacKy-
NIIPHOTO PUCKa B 3aBUCUMOCTU OT Hanuuunsa CA2.

CokpalueHus: Al — apTepuanbHas runeptoHus, BITA — BHyTpuUnoyeyHble apTe-
pun, MIMA — maructpanbHas noveyHas aptepus, Pl — pesncTuBHbIN MHOEKC,
CL2 — caxapHbiii agnabeT 2 Tuna.

no oueHke pacrpocTtpaHneHHocTu XbBII y manueHToB
¢ AT [10-11]. B uccnenoBanuu DCCE P® cHmxeHne
CK® <90 mn/mun/1,73 M’ GBLTO BBISIBIEHO y 76,8% xeH-
mwuH 1 23,2% MyXduuH pabGoTOCIOCOOHOro Bo3pacTa
(47,1£11,6 net) [10]. B HeMHTepBEHLIMOHHONI HaAGIIOAA-
TEJIbHOM OTKPBITOM MHOTOLIEHTPOBOIT TIporpamme XPO-
HOTI'PA® 6nu1a TocTaBieHa 3aga4a YCTAaHOBUTD YacTOTY
peructpaunu MapkepoB XBIT cpemn 1600 manmeHTOB
C MeIuKaMeHTO3HO KoHTpoaupyemoir AL [11]. Boab-
IIMHCTBO OOJIPHBIX, BKIIIOYCHHBIX B HACTOSIIIIEE UCCIICIO-
BaHUe, SBISUINCh ydyacTHMKaMu TiporpaMmbl XPOHO-
I'PA®. KimHuko-gemorpacdudecKue XapaKTepUCTHKHU
MaIMeHTOB, YPOBeHb odrcHOro AJl, XapakTep IoayJac-
MO# Tepanuu, ot mamueHToB ¢ C[2 B Hamem co6-
CTBEHHOM WCCJICHOBAHWU OBLUTM aHAJIOTUIHBI TAKOBBIM,
MOJIy4YeHHBIM B paMmkax nporpamMmmbl XPOHOI'PA®.
BaxxHO OTMETUTB, YTO ¥ B MHOTOIICHTPOBOM IIpOTrpaMMe,
¥ B COOCTBEHHOM MCCJICAOBAHUN TOCTUTHYTHIN Ha (poHE
AHTUTHUIICPTCH3UBHOM TepaIltmd KOHTPoIb AJl B cpemHeM
1O TPYIMIIe COOTBETCTBOBAJ PEKOMEHIOBAaHHOMY. TeMm
He MeHee, Mapkepbl XBIT mo CK® u ansoymMuHypnun
B HaIlleM MCCICIOBAHNN BBISIBIISUIACH Y TPETHU MALIMEHTOB
(31,4%), torma xak B mporpamme XPOHOI'PA® onu
onpeaesuiich eule yauie — y 49,4% GONbHBIX, YTO ObLIO
00YCIIOBJICHO OOJBINEIT PaCIIpPOCTPAaHEHHOCTHIO TTATOJI0-
IMYecKuX ypoBHeit anpoymuuypun (12,9% vs 32,6%).
OpnHOM U3 TPUIMHOM 3TOTO MOIJIa OBITH 00JIee BRIPAKEH-
Hasg HEOOHOPONHOCTh IAIIMEHTOB B MHOTOIICHTPOBOM
porpaMMe — MCCJICIOBaHNWE ITPOBOMIIOCH HE TOJIBKO
Ha aMOyJIaTOpHOM, HO M Ha CTallMOHApDHOM 3Tarax,
BKITIOYasT HepOJOTMUeCKHe KIMHUKHU. Kpome TOTO,
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HEJIb3sT NCKJTIOUNTh M OIIpeIe/ICHHBIC Pa3IMIMs B cCXeMax
MeOUKAaMEHTO3HO! Tepanmnu: IIPpUBEPKEHHOCTh ITallieH-
TOB K PallMOHAJIBbHON KOMOWHWPOBAHHON aHTUTHIICP-
TEH3WBHOW Tepalmu, IIpUeM Ie3arperaHToB, MOCTIIKE-
HHe IIeJICBBIX YPOBHEH ITOKa3aTe el IMITUIHOTO CIIeKTpa,
Ha3HaYeHHE HOBBIX KJIACCOB CaXapOCHIDKAIONINX IIperra-
paToB CIOCOOHO 3aMEIJIUTh Pa3BUTHE MUKPOATBOYMM-
HYpHUH.

Tem He MeHee, ¥ B HaIlleM MCCICOIOBAHUM, U B IIPO-
rpaMme XPOHOTPA® yactoTta perncTpaliii CHUXKEH-
Hoit CK®D, coorBeTcTByI0masd ctaguu XbIT C3a u BoIme,
ObLIa COMIOCTAaBMMAa M MPEBHIIIAIa TAaKOBYIO IJIST abOy-
MuHYypu# [11]. Do HabmoAeHNE MTOATBEPXKIAET CYIIECT-
BYIOIINIE TIPEACTABICHHSI O IOMHHHMPOBAHUM Cpeou
MMAIIMeHTOB ¢ KapIWOBACKYISIPHEIME (paKTOpaMU pHCKa
HemnporenHypuueckoro ¢enoruna XBIT [12]. Crenyer
OTMETUTH, UTO, II0 TAHHBEIM JIATEepatypsl, poct CK®
boJlee TECHO acCCOIIMHUPOBAH C YXYAIICHUEM KapauoBa-
CKYJISIDHOTO TIPOTHO3a, TOTIA KaK POCT albOyMUHYPHUU
BBIIIIC CTAaIWU A2 IOMIOJHUTEIBHO CBSI3aH C OBICTPHIM
nporpeccupoBanuem XbBIT [13].

Takum 0Opa3oM, HATMINE XOPOIIIETO METUKAMEHTO3-
Horo KoHTpojsg AJl, korna oducHoe AJl cocTaBiser
138,1£16,4/83,4%9,7 MM pr.cT. (B ucciaengoBanuu XPO-
HOT'PA®) u 130,5%+13,7/78,1£8,5 MM pTt.cT. (B CcOO-
CTBEHHOM MWCCJICOIOBAHUM), aCCOIUMPYETCS C BBICOKOM
yactorol peructpauuu MapkepoB XBII. IlomyueHHble
MaHHBIC TTOATBEPKIAI0T 000CHOBAHHOCTH OOHOBJICHHBIX
B 3TOM TOAy PEKOMCHOALMI eBPONCHCKMX SKCIICPTOB
no koHTpoio Al o 1enecoodbpa3HOCTH AOCTUXKEHUS
neneBoro ypoBHs CAJl MeHee 130 MM PT.CT. Y OOIBIINH-
cTBa mauueHToB ¢ Al (Mosoxe 65 JeT U IpU YCIOBUU
XOpoIlel IepeHOCHUMOCTH) M IelleBoro ypoBHS HA]L
(meHee 80 MM prt.cT.) [7]. HeCTBUTEIBHO, OT YpOBHS Al
BO MHOTOM 3aBUCIT TeMITBl cHIkeHMsT CK®: mpu ero
sHaueHusx 130/80 MM pr.cr. (cpemree Al 95-99 MM
prt.cT.) camxkenne CK® cocrasister 2 MiI/MUH/TOM, a TIpA
140/90 mMm pr.cT. (cpemaee AL 104-110 MM pT.CT.) — yXKe
8 mi/muH/Ton. Ilpupoct CAJl Ha 10 MM PT.CT. COKpa-
IIaeT IMPONOJEKUTEIFHOCTD XKM3HN KiIyOouka B 4 pasa,
IIO3TOMY TIpH HAJWYUU MUKPOATBLOYMUHYPUH/TIPOTEH-
Hypuu (6onee 1 v/24 gaca) ypoBeHs 1eneBoro CAJl moi-
XeH OBITh HIKe, yeM 130 MM pT.CT.

KpoMe TOTO, CTONH YacToe BHISIBICHHE MapKepoOB
XBII y nanmmenToB ¢ Al' mpy HaIUYUU PEKOMEHIOBaH-
HOTO KOHTpOJSI AJl MOXET OBITh BaXXHBIM CBHICTCIb-
CTBOM TOTO, YTO 3TOT LeJIeBOi KOHTPoJb AJl — Heobxo-
IMOE, HO BCe XK€ He OCTaTOYHOE YCIIOBHE TSI peaTn3a-
LINY ONITUMAJILHOM Ba30-, U HEDPOIPOTEKIINH.

PesynbraTel TIpoOBEeOeHHOTO HAaMU YIIBTPa3ByKOBOTO
HCCIIEAOBAHUS PEHAJIbHON TeMOIMHAMUKH ITOATBEPXK-
ITAfOT 3TO ToJIoKeHMe. Tak, maxke IIpHU COXpaHHOM DYHK-
WY TOYeK U IIPH TODKHOM METMKAMEHTO3HOM KOHT-
pone A/l y BKIIIOYEHHBIX HaMU MauueHToB ¢ Al ompe-
IeISINCh  OTYETIMBBIC HApyIIeHUsS  pPeHaIbHON
TeMOOIWHAMMKN — TIOBHIIIICHHEIC 3HAYCHUS WHIECKCOB

COIIPOTUBJICHUSI KPOBOTOKY Ha YPOBHE MAaruMCTPaIbHBIX
TMOYCIHBIX ¥ BHYTPUIIOYCIHBIX apTEePHIA.

MBI moKa3aiM, 9YTO MaKCHMMAaJIbHO BEICOKHI YPOBEHB
BIICC Ha BceM IpOTSZKEHMHM KPOBOTOKA PETHUCTPUPO-
Bajics Tnipu Hanmuum MapkepoB XbBII, a cpemu Hux —
y maneHToB ¢ C/12. B xone ROC-ananm3a 66111 yCTaHOB-
JICHBI TTOPOTOBBIe 3HaUeHNS PY Ha ypoBHE cerMeHTapHBIX
apTepuo, COOTBETCTBYIOIINE Haauuuio MapkepoB XBII:
oHM cocTaBmm 6ojiee 0,73, 94TO B ITOJTHOI Mepe COOTBET-
CTBYET pe3y/IbTaTaM psiga IMPOCTIIeKTUBHBIX UCCICIOBAHMIA,
MOKA3aBIINX CBSI3b AHAJOTUYHBIX 3HAUYCHWIT WHICKCOB
WHTpapeHAIBHON Pe3UCTUBHOCTH ¢ pOCTOM ItcrtatuHa C
¥ aTbOYMUHYPUU B OyayieM [14-15].

ITonyyeHHbIE B HACTOSIIIEM MCCIEIOBAHUN ITaHHBIE
MMOOTBEPKIAIOT 1IeJIECO00pPa3HOCTh MCIIOJIb30BAaHUS
y manueHToB ¢ A BBICOKOTO CEpOeYHO-COCYIUCTOTO
pUCKa TaKWX CTpaTeruii MEeOWKAaMEHTO3HOM TepaInuu,
KOTOpEIE CITOCOOHBI HE TOJIBKO 00ECTICUNTD JOCTIKCHUE
nenaeBoro KoHTpoiist AJl, Ho 1 o0jaganu Obl TOTOJHU-
TEJIbHBIM, YACTUYHO HE3aBUCUMBIM OT UX aHTUTHUIICPTCH-
3uBHOTO 3¢ deKTa, Ba3o-, W He(GPONPOTCKTUBHEIM
TTOTCHITNAJIOM.

CornmacHO HOBBIM EBpomeiicKuM peKOMeHTAIIUSIM
no ynpasiieHuio AI' ot 2018r, maa mocTkeHUS Ooee
CTPOTroro, 4eM Ipexne, KOHTposst AJl, y TOmaBIIsSIOIIETo
OOJIBPIIMHCTBA ITAIIMCHTOB YK€ Ha CTapTe Tepallnmy Heo0-
XOOMMO Ha3HaYeHNE KOMOWHAIIMM M3 IBYX aHTUTHUIIECP-
TeH3WBHBIX IIpeIapaToB, IIPWM 3TOM IIPEAIIOYTCHUE
IOJDKHO OTIABAaThCSI (DMKCUPOBAHHBIM KOMOMHAIIMSAM U,
B IIepBYIO odepenb KomomHanuu 61okaropa PAAC ¢ tna-
3UIHBIM/THAa3UI0IIONO0HBIM TUypeTUKoM [7]. Hist hmk-
CHpPOBAaHHONM KOMOWHAIIUM WHIATIAMUI,/TICpUHIOIPILIT
(Homumpen A/®opre/bu-®opre, “CepBbe”, OpaHmus)
IOKa3aHBI BEIpaXXeHHOE aHTUTHIIEPTCH3UBHOE IEHCTBIE,
AJl-He3aBUCUMBIN He(POIPOTEKTUBHLIN 3h(deKT, Oa-
TOIIPUATHOE BO3ICUCTBUE Ha ITOKA3aTeJIM MeTaboImM3Ma,
VAYYIIEHUE CEepACYHO-COCYIUCTOTO M TIOYEUHOTO IIPO-
rHo3a [16-18]. Panee y mammeHToB ¢ coderanuem Al
n CJI2 MBI moKa3ajdd 3HAYMMbIC TIPENMYIIECTBa IBYX-,
¥ TPEXKOMITOHEHTHOM Tepanmu, OCHOBAaHHOI Ha KOMOM-
HaIlMM WHOATIAMUOA ¢ TIEPUHIOIPIIOM U UX COUYCTAaHUU
C aMJIOIWITMHOM, B KOPPEKIINKA HOYHOMN CHUCTOIMIECKOM
AT’ 1 MCXOmHBIX HApPYIICHUM BHYTPUIIOYCYHOTO KPOBO-
TOKa, B CPAaBHEHWM C APYTUMU OOIIETIPUHATBIMU CXE-
MaMU JICYCHMSI, HECMOTPsI Ha IOCTIDKCHUE OTMHAKOBO
CTPOTOro IIEJIEBOrO KOHTPOJST ODUCHBIX 3HaYeHMit AJl,
Py 3TOM UIS TIOAAEpPXKAaHWUS IelIeBOro ypoBHS AJl
<130/80 mMm pr.cT. moutu y 70% naureHTOB GbLIO JOCTA-
TOYHO TIpHeMa IBYXKOMIIOHEHTHOII KOMOMHAIIUY WHIA-
maMun/mepuHIorpun [19].

3aknioyeHne
[lomygeHHBICE B HACTOSIIIEM WCCIICHOBAHUM ITaHHEIC
CBUIIETEIIBCTBYIOT O BEICOKOIT YAaCTOTE PETUCTPAIINNA Map-
kepoB XbI1 y nanimenToB ¢ A, mojydaronmx peryspHyIo
AHTUTUIIEPTEH3UBHYIO TEPAIIMIO C JOCTUXKEHUEM LI€JIEBbIX
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ypoBHeit AJl 10 TaHHBIM €T0 O(PUCHBIX U CYTOYHBIX U3Me-
peHmii. Y 3Toit KaTeropuy IAaMEHTOB MBI TTONTBEPIMIN
HaJIM4Me acCOLMAIllMM MEXIY BBICOKMMM 3HAYCHUSIMU
WHIEKCOB COIPOTHUBJICHUSI KPOBOTOKY Ha YPOBHE ITOUCU-
HBIX/BHYTPUIIOUCYHEIX apTepuiti n cHikeHnemM CKO,
HO He OOHApPYXXWJIN TaKOBOM C YPOBHEM aJIbOYMIHYPHU.
Hapyimrennss peHaJIbHOM TeMOTWHAMUKU OIIPEICIISTIOTCS
y OOJBIIMHCTBA TALIMEHTOB C MEIMKAMEHTO3HO KOHT-
ponupyemoii Al' emie mo BeisiBieHMs1 MapkepoB XbBII,
TOIIA KakK B CJIydae perUCTpalliy MOCIICIHNX 1 Y TTalNeH-
toB CJ2 mMeeT MecTo HamboJjee BBIpAXKCHHBIN pPOCT
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Bapuauumn uncna konuit [IHK B aTnonorum BpoXxaeHHbIX NOPOKOB cepaLa

CrnenyxvHa A.A.1, Nebepnes W. H.2, Tnowny T n'

3a nocnegHee gecatuneTune Huinn noayyeHsl yoeanTenbHble 4oKasaTenscTaa Toro,
yTo Bapwauum smcna konuii HK (Copy number variation, CNV) cBf3aHbI C BO3HUK-
HOBEHMEM BPOX/EHHbIX NOpoku cepaua (BMC). B HacToswwem 0630pe paccmatpu-
Baetcs Bknag CNV B passutue BIC, yaenseTca BHMMaHWe Kak LUMPOKOM3BECTHbIM
BapvaumaM, TakMM Kak MVKPOAENeumn XPOMOCOMHOro peruoHa 22q11, Tak
M HOBBIM PEAKVM YHUKaNbHBIM BapuaumsiM, KOTopble 06HapyXeHbl B nocneaHue
roabl. Mbl nonaraem, 4to o6Lmii B3rns4 Ha NOAXOAb! K NOHUMAHMIO Kay3aTUBHOCTM
CNV BkntoyaeT B cebs onucaHvie Aon U xapakTepa Bbi3biBaEMOI UMW NaToNorvu.
OTaenbHoe MeCTo OTBEAEHO aHanuay ponu reHoB kaHamaatos B aTuonorum BrC
1 MexaHW3MaM VX NaToNor14eCcKoro BAVSIHWS B YCIIOBUSX U3MEHEHWS O3 EHOB.
O6cyxpaeTcs, kakme reHeTudeckue xapaktepuctukn CNV Hambonee nHdopma-
TVBHbI NPW OLLEHKE BO3MOXHOWN NaTtoOreHHOCTU MUKPOCTPYKTYPHON MepecTpoiikm
XPOMOCOM.

Poccuiickuii kapavmonornyeckuii xypHan. 2018;23(10):119-126
http://dx.doi.org/10.15829/1560-4071-2018-10-119-126

KnioueBble cnoBa: Bapvauum yucna konuii OHK, copy number variation, CNV,
BPOX/EHHbIe Nopoku cepaua, BC.
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Variation of DNA copies number in etiology of congenital heart defects

Slepukhina A.A!, Lebedev I.N.’, Lifshitz G. 1!

Past decade, there is a remarkable evidence of that the variation of DNA copies
number (copy number variation, CNV) is related with onset of inborn heart defects
(IHD). The review is focused on an impact of CNV in IHD development. Attention is
paid on widely known variations, as the microdeletions of 22q11 chromosome
region, as the novel unique variations that were discovered recent years. We
assume that common regard on causation of CNV includes a description of their
part and characteristics of the pathology caused. Special place does take the
analysis of candidate genes in IHD etiology and mechanisms of their pathological
influence under the circumstances of gene doses change. A discussion provided on
which genetic characteristics of CNV are more informing in assessment of probable
pathogenicity of microstructural chromosomes recomposition.

Russian Journal of Cardiology. 2018;23(10):119-126
http://dx.doi.org/10.15829/1560-4071-2018-10-119-126

®deHomeH Bapuauum uncna konuii AHK

BpoxneHHbIe TOPOKM cepaua — 3TO O0LIMPHAs HO30-
JIOTUIECKHU pa3HOOOpa3Has IpyIlna BpOKICHHBIX aHOMA-
NIV, pa3BUTHE KOTOPBIX OIMPEHCNISICTCS KOMIUICKCHBIM
B3aMMOICHCTBIEM CPEIOBBIX M TCHETHUECKHX (haKTOPOB.
B wactu ciayyaeB XpOMOCOMHBIC aHOMAJIUM M TOYCYHEIC
MYTaIlUN SIBJISIIOTCS] M3BECTHBIMHU IPUYMHAMM BO3HMK-
HOBeHUS AeeKToB cepana. IIpencraBieHns 0 TeHETHIE-
CKOIi KOMITOHEHTE B 3THOJIOTMU BPOXIECHHBIX MOPOKOB
cepaira (BIIC) Obim orpaHWYeHBI BO3MOXHOCTSIMU
CYILIECTBYIOIIUX JIaOOpaTOpPHBIX MeTomoB. B obmactu
BU3YyaJIN3allMH XPOMOCOM HOBBIE MUKPOUYUTIOBBIC TEXHO-
JIOTUY TIPUIITA Ha CMEHY CTaHZAPTHOMY KapHOTHITHPO-
BaHWIO, B OCHOBHOM, MHOTOKPATHO IIPEBOCXONSI €TO
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B paspemaporicii cmocodbHoctu. [IpuMeHeHNEe METOIOB
XpPOMOCOMHOTO MHUKPOMATPUYHOTO aHAJIM3a ITO3BOJIIO
OOHAPYXWUTh HOBBIY (DeHOMEH MUKPOCTPYKTYPHOI1 Bapy-
abeTbHOCTH TeHOMA — HAJIMYME OTJIMYAFOIIIXCS 10 YHUCITY
KoOIuii oT pedepeHcHOro reHoMa yyactkoB JJHK. Yeenu-
yeHWe (IyTUTUKAIVST) VIV yMEeHBIIeHWE (Ieelst) yrucia
xonuit JIHK pazmepoM 0osee omHOM ThICSYM TTap OCHO-
BaHMI CTaJiM Ha3biBaTh Bapumanueil ynucna Konuii JJTHK
(Copy number variation, CNV) [1, 2]. CNV, KaK u npyrue
3JIEMEHTBI TEHOMa, OOECIeYMBAIOT €Tr0 CTPYKTYPHYIO
BapuabeIbHOCTD W MPEICTABICHBI TATOTCHHBIMM U HEii-
TpaJbHBIMI BapUalUsIMU. B oOmIeil CI0XHOCTH HOJIS
oboHapyxeHrss CNV B reHOMe HaxomuTcs B npeaenax 4,8-
9,5%. Kaxk npaBuiio, ocHOBHY0 Maccy CNV cocTaBisioT
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HelTpanbHble onmmMopdHble Bapuanuu [3]. [upokasg
pacmpoctpaHeHHOCTh CNV cBsi3aHa ¢ BOBIICYCHHOCTHIO
B MEXaHM3MBI X 00pa30BaHMSI pa3IUNIHOIO POIA TIOBTO-
poB IHK ¢ BEICOKOMICHTHYHOI1 TTOCIIENOBATEIEHOCTBIO,
KOTOpBIE CIIOCOOCTBYIOT (DOPMHUPOBAHUIO “TOPSUUX
ToueK” Ijisd o0pa3oBaHMUS TIECPECTPOCK XPOMOCOM.
B 3aBUCHMOCTH OT IPOTSKEHHOCTH yIacTKa ¢ MU3MCHEH-
HBIM unciiom koruii JIHK unu ero monaoxeHust Ha Xpo-
MOCOME, B €T0 COCTaB MOTYT BXOOUTbH HCCSITKA TCHOB,
OIVH TeH WU HU omHoro reHa. Yem 6ombire pasmep CNV
WIN 9YeM OOJIbIIEe B IIEPECTPOMKY BOBJIIEUCHO TE€HOB, TEM
0oJIBIIIe OXMIAETCsS KIMHUICCKUX TIPOSBICHMIA, TIOTOMY
4TO C M3MeHeHMueM uyncia Konuii yuactkoB JJHK mpouc-
XOIUT ¥ U3MEHEHHE 103 PACITOJI0KCHHBIX HA 3TUX yJaCT-
KaxX TeHOB WJIM HapyIIacTCsS KOOPOIWHAIIMS MX DKCIIPeC-
cunu [4]. SIBneHne N3MEHEHUS O3Bl TCHOB, BOBJICUCHHBIX
B CNV, NIpuBOOUT K TOMY, YTO UX OEJIKOBBIE TPOAYKTHI
BBIPA0OATHIBAIOTCS B M30BITKE WM HegocTaTKe. M3MeHe-
HUE WIN HapylleHHe SKCIPECCUM TeHOB, OE3yCIOBHO,
OKa3bIBaeT BIMSHME Ha Pa3BUTHE OpraHM3Ma M MOXET
OBITh KPUTUIHBIM 1711 (DYHKIIMOHUPOBAHMUS OMOJIOTHYC-
ckux mnpolieccoB. B manHoMm xkoHtekcte CNV gBisgiorcsd
VHUKAJIBHBIMUA OOBEKTaMU IUTSI MCCIICMOBAHMS, TaK Kak,
C OIHOI CTOPOHBI, OHU MOTYT BBI3bIBaTb MPOSIBIECHUS
CXOXMWE C aHESYIUIOUIUSIMH, C IPYTOif — C MOHOTEHHBIMU
3a00JIEBaHUSIMU. DTO OMPEICIISICT UX HEKOE IPOMEXY-
TOYHOE TTOJIOKCHHUE MEXKIY YKa3aHHBIMY T¢HETHICCKIMU
dakTopamMu.

YTo6bI O1IeHUTh NpuYacTHOCTH CNV K BO3HUKILIEMY
deHOTUITY, WCCIEIOBATEIN M3Y4alOT XapaKTePUCTHKU
BBISIBJICHHOIT MUKPOCTPYKTYPHOM TIepecTpOiKN, e€ pas-
Mep, 3axBaTbIBacMbIe T€HBI M PETYISITOPHEIC OOJIACTH.
BenymuM B moHmMaHWU (GOPMUPOBAHUSI TTOPOKOB
cepalla OcCTaeTcsl TeH-KaHAWAATHBIA MOIXOoHd, Koraa
HCCIIeIOBaTeNb IIPEArojiaracT yJacTue TeHa-KaHIumaTa
B TCUCHHMHM ONPEHEIEHHBIX MOJIEKYISPHBIX IIPOIECCOB,
BOBJICUEHHBIX B KapaUOTeHe3 WM BIMSIIONINX Ha (PyHK-
IMOHMPOBAHME CepIlla Ha OCHOBE CYIIECTBYIOIIMX 0a3
MAHHBIX W MPOBENEHHBIX HAYUYHBIX MccaeqoBanmii. Cre-
IYIOIIIMM 3TAIlOM CTAHOBUTCSI 9KCIIEPUMEHTAIbLHOE IO~
TBEPXXACHUE BIMSHUS BBIIBUHYTHIX T€HOB-KAHIMIATOB
C WCIIOJIb30BaHMEM MOIEIbHBIX OPTaHM3MOB WM KJIe-
TOYHBIX JIMHHUI. DTOT MOIXOI SIBJISETCSI OCHOBOIIOJIATAIO-
LM JUTSI TIOMCKA HOBBIX M MICHTU(DUKALINY paHee BISIB-
JICHHBIX CBsI3¢il OTIEIbHBIX TCHOB MJIM HECKOJIBKHUX JIOKA-
JIM30BaHHBIX Ha y4YacTKE XPOMOCOMBI T€HOB C 3a00-
JieBaHUSIMU [5].

Psn marorenabix CNV BBI3BIBAIOT MHKPOICICIIM-
OHHBIC/MUKPOIYILIUKAIIMOHHBIe cuHIApoMbl (MMC)
C MHOXECTBEHHBIMU KIMHUYCCKUMHU IIPOSIBICHUSIMMU.
Ipennonaraercs, 4to 3P@PeKT U3MEHEHUST 103 MHOTUX
TeHOB MOXET BBI3BIBATH CXOXWI IMATTEPH BOBJICKACMBIX
B 3abosieBaHMe (ITOBpPEXIaeMBIX) CHCTEM OpraHM3Ma:
aHoOMalIMu cepana, GopMHUpOBaHME dYepera M KOCTei,
LEHTPAIbHOM HEePBHOW CHCTEMBI, WHTCIICKTyaIbHas
HEIOCTAaTOYHOCTh 1 MOBEIeHUYCCKIE OTKIOHeHMs. boiee

TOTO, TIOYTH BCE BBISIBISIEMBIC ITOPOKU ceprama: AedeKT
MEXCKEITyTOUYKOBOM MJIM MEXIIPEICEPIHON IIEPETOPOIOK,
CTEHO3 BBIHOCSINMX OTHOEIOB, YMEHBIICHHE Kamep
cepala, TPaHCIIO3ULUSI COCYIOB — SIBJISIIOTCSL OOLIMMM
Kak Wil (D€HOTUITMYECKOTO MPOSIBIEHUS aHEYTUIOUINA,
Tak W 1O npogBieHus mnatoreHHbIX CNV. OcobeH-
HOCTBIO TTOPOKOB cepaua Jjist 6onpmmHcTBa MMC aBnisi-
€TCSI OTCYTCTBUE CTPOTOM CIIEIIM(UIHOCTH ITOBPEXKIIE-
HUS — 3TO CTAHOBUTCS OOHOM M3 KIIFOUEBBIX ITPOOJIEM
B OLIEHKE YCJIOBUIA 1 NTpM4YrH Bo3HUKHOBeHUsT BIIC [6].
He nckimrodeHo, 94TO BIMSIHUAE OIPENeIcHHBIX MUKPOIE-
Jemnuii M MUKPOOYIUIMKAIMKM XPOMOCOM CYIIECTBEHHO
TOJIBKO B KOHKPETHOM IIeproIe SMOPHOHAIBLHOTO pa3Bu-
THSI W TI0 3TO NpWYMHE, HAIpUMep, TPU Pa3TMIHBIX
MUKPOCTPYKTYPHBIX IIEPECTPOMKAX XPOMOCOM BO3HM-
KaloT OMMHAKOBbIE Ne(eKThl cepaia. ITo YyTBEPKICHUE
OoTpakaeT TMUITOTe3y “KJIeTouHoro cuHapomMa” I'pnHbepra:
MHOTHE U3 IeEKTOB cepama He SIBISIOTCS aHOMaINSIMU
10 CBOEi1 CYTH ¥ MOTYT OBITh OTHECEHBI K TUTIOMOP(MOHBIM
MOpOKaM, KOTOphle Ha paHHUX B3TaraxXx 3MOpHOrcHe3a
SIBJISIIOTCSI HOPMAJIbHOM cTagueil pa3BUTUsI opraHa [7].

Bknap Bapuauuii uucna konui [IHK B pazsutue BINC

Kamangyeckumii momnMopdu3M BEI3BIBACT CEphEe3HBIC
3aTPYIHEHUS MIPY IPOPadbOTKe Mr3aitHa HayIHBIX UCCIIC-
IIOBaHWI, YTO HAIIPSMYIO OTpaxkaeTcsl B pa3dpoce olle-
HOYHBIX 3HaYeHMit gyacToThl CNV B HO30J0THUYECKOI
ctpykrype BIIC. B rocTHaTalbHOM TIepUoJie BHISIBIICHHE
naroreHHbIXx CNV Habmonaercs B 4-26% ciiyyaes, npu
MHOXECTBEHHBIX aHOMAJUSAX Pa3BUTHUSI CTPEMUTCS
K BepxHeMy nipezeny [6, 8]. KirroueBeiMu B (hopMupoBa-
HUM TaKOTO pa3dpoca 3HAYCHWIT SIBISIIOTCS KPUTCPUU
(bopMupoBaHUS TPYIIT CpaBHCHUS. CHUHIPOMAJIBHEIN/
HECUHIPOMAJIBHEIM, W30JIUPOBAHHBIN/COYETAaHHBIN
nopoku; CNV BBIIBICHB IPEHATATBHO/TIOCTHATAIBHO;
yHacJieoBaHbl/de novo;, MW3aitH MCCIeOOBAaHUS OpHCH-
THpoBaH Ha JacTtoTy CNV IIpn ompenesiecHHOM ITOPOKE
cepaua. [ToaTtoMy mMmerolecs: JTaHHbIE TTOKAa HE CUCTE-
MaTU3UPOBaHHLI M He 00benuHeHB. Ha pucynke 1 mpen-
CTaBJIEHbI Pa3Hble MOIXOAbI K OLIEHKE YaCTOThI BCTpeUae-
MOCTHU TIATOTEHHBIX ¥ TIOTEHIIMATLHO matoreHHbIx CNV
[8-19]. Takum o6pazom, CNV SBISIOTCS 3HAUMMOM TIPH-
yrHOM Bo3HnKHOBeHUS BITIC, mo cBoemy BKIamy IIpeBhI-
mass CyMMapHYIO IOJII0 XPOMOCOMHBIX aHOMAJIMA
¥ MOHOTE€HHBIX MyTaIIWA.

AOCOIIOTHOE OOJILIIMHCTBO MUKPOAEIELIMOHHBIX
CHMHIPOMOB COIIPpOBOXHamTca He ToipKo BIIC, HoO
¥ MHOXECTBEHHBIM TTOBPEXKICHHEM OPraHOB M CHUCTEM.
HedexTsl cepAlla MpU MHUKPONEICHHUSIX WA MUKPO-
IYTUTIKAITASIX XPOMOCOM SIBJISTIOTCSI CTOJIb K€ BBICOKOITC-
HETPaHTHBIM MIPU3HAKOM, KaK U VIS XpPOMOCOMHBIX aHO-
mamuii. Hampumep, ripu tpucomun 21 BITC xapakTepHBI
1151 60-80% GoNBHBIX, a TTpy MUKponpenenu 22q11 — msa
60-85% mnanuentoB. Pacrpocrpanennsie MMC mpen-
CTaBJICHBI B TaONMIIe 1, IS KAXKIOTO CMHAPOMA M3BECTHEI
KaHOUOATHBIE TeHBI, CIIOCOOCTBYIOIINE BO3ZHUKHOBEHUIO
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Coueranue BIIC c akcTpakapauaibHOI narosorueit

[8] Thienpont B, et al. (2007) — 60
[9] Lalani SR, et al. (2013) — 714
[10] Breckpot J, et al. (2010) — 90

[11] Goldmuntz E, etal. (2011) — 58

OnpeneneHublii Tun BITC

[12] Sanchez-Castro M, et al. (2016) — 81 T®
[12] Sanchez-Castro M, et al. (2016) — 159 TMC
[12] Sanchez-Castro M, et al. (2016) — 76 KoA
[13] AnY, et al. (2016) — 154 AMXKII

[14] Carey A, et al. (2013) — 223 EXC

33)3%

2%

19,7%

22,0%

HenuddepeHumpoBaHHbIE MO TUITY U HATUYKMIO COMYTCTBYIOLICH MaTOJOTMU

[15] Tomita-Mitchel A, et al. (2012) — 855
[16] GengJ, et al. (2014) — 514
[17] Warburton, et al. (2014) — 220

[18] Derwinska K, et al. (2012) — 150

W3onuposanusie BITC

[16] GengJ, et al. (2014) — 162
[10] Breckpot J, et al. (2011) — 46

[peHaranbHble cayyan BITC

# 12,40

[19] Jansen F, et al. (2015) — 1131

4,3%
4,3%

15,0%

Puc. 1. HYacToTa BbISIBNIEHWS NATOrEHHbIX U NOTeHUManbHO natoreHHbix CNV 'y neteii ¢ BINC.
Cokpauenus: JMXI — nedekt mexokenynoukosoii neperopoaku, EXXC — eanHcTBeHHbIN Xenyaoyek cepaua, KoA — koapkTaums aopTsl, TMC — TpaHCno3uums maru-

cTpanbHbIX cocynos, TO — Tetpaaa danno.

BIIC u yka3aHa 4acTOTa IIPOSIBIEHUS CEPACUYHBIX aHOMA-
Jmii [20].

Ponb mukpoaeneuumn 22q11
B HO30J10rM4yecKkom cTpyktype BIC

B mMcTOpMYECKOM KOHTEKCTE ITOMCK TE€HETUYECKUX
(akTOpOB, JNEXKAIIMX B OCHOBE BO3HUKHOBEHMSI BPOX-
JEHHBIX TTOPOKOB CEPJLIA, OTPaXaeT Pa3BUTHE TEXHOIIO-
Wil BU3yaIn3alll¥ XPOMOCOMHOTO Habopa, CTPYKTyp-
HBIX TIEPECTPOEK XPOMOCOM U METONOB CEKBEHUPOBAHUSI.
Taxk, B 1981r e na Illamens u B 1982r Kesteit ooHapy-
XU TEHETUYECKYI0 OCHOBY paHee OMUCAHHOTO CUHII-
poMa “KOHOTPYHKAJIBHBIX JIMIEBBIX TOPOKOB”. YUueHEIE
M3ydaad KIWHWUYECKUE TIPOSBICHUS TPaHCIOKAIUA

Mexny 22 u apyrumu ayrocomamu. C 1992r ucrnonb3oBa-
HUe MeToda (IIyopecCleHTHOW THOpUAW3aLuU in Situ
TIPUBEJIO K YaCTOMY BBISIBIICHUIO mejierinu 22q11 1 mo3Bo-
JIJIO OOBEAMHUTE HECKOJIBKO KIIMHINIECKNX CUHIPOMOB:
Jn JIXxopkxu, Beno-kapavo-damuanbHeiii n LnpuHT-
meHa. DTo OblJIa IIepBast MUKPOIEICIINS, 00YCIOBIMBAO-
Iasi pa3BUTHE ITOPOKa CepAlla B COBOKYITHOCTH C IPYy-
ruMM aHoMausaMu. Ha HacTosImit MOMEHT MUKpOLIEe-
must 22qll.2 — camag pacrpocTpaHeHHasT peluunan-
BUpYIOIIAsT MUKPOMEICHUsT Yy JoNei, BCTpeYaroIasics
¢ yvacroroit 1:4000 HoBOpoOXAeHHBIX. C MOSBICHUEM
JHK-MukpounnoB, oHa Boljla B Kjaaccu(pUKALIUIO
CTPYKTYPHBIX IlepecTpoek xpomocoMm Kak CNV. bmaro-
Iapsi JaHHBIM MUKPOYMIIOBBIX HCCIICIOBAaHWI YIAIOCh
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Ta6bnuuya 1
PacnpocTtpaHeHHble Bapuauum yncna konun AHK,
BbI3bIBaIOLLME BPOXAEHHbIE MOPOKU cepALa, aganTupoBaHo n3 Azamian M, Lalani SR (2016)
XpOMOCOMHbI PErMOH, TV NepecTpoiik,  Tun BIC Yactorta ['eHbl-KaHaMaaThl JKcTpakapanaibHble aHoManum
CUHOPOM BMC, %
4p16.3 neneums cuHapom Bonbda- MMM, CNA, Td, AMX, 50 FGFR1 YepenHo-nuuesoin gucmoppusm,
XupLuxopHa OAN VHTENNeKTyanbHas HeloCTaTO4HOCTb, CYLOPOrH,

MOPOKM MOYEBLIAENNTENBHON CUCTEMI,
CTPYKTYPHbIE aHOMaINM MO3ra

11924 neneups cuHapom fkobeceHa OMXI, AMMM, OAC, A0C 56 EST1 [ncMopduyHbIE YepTbl, TPOMBOLMTONEHMS,
X, aBycTB. AK, cTeHo3 AK, CTEHO3 MPYBPATHMKA, aTPE3M1s/CTEHO3 aHyca,
Crnoc, CMK, KoA ManbpoTaumsa KMLWeYHrKa, 3aMeaieHne pocTa,
VHTENNEKTYaNbHas HeA0CTaTO4HOCTb
YacTtuunas Tetpacomus 22q11, cuigpom  TALJB, T®, CJIA, ATK, 50-67 CECR1 Kono6oma, atpeaws aHyca, aTpeaust XenyHbIX
KOLLa4ybero rnasa crnoc NPOTOKOB, ManbpOoTaLMs KULLIEYHUKA,
npeaypukynsipHble 6yropkm 1 SMK1, aHoManum
noyex
22q11.2 peneuns NOA tvn B, AALL, OAC, T® 75 TBX1 [vnonnasus TmMyca 1 NapaLLMTOBUAHBIX
Cunapom u Ixopxu HIRA Xenes, runokanbunemms, UMMyHoaeduumnT,
CRLK IMCMOP@UYHbIE YepTbl, HeA0CTATOYHOCTL HEGA,

aHOMaIKM NoYeK, TPYLHOCTM C 00YYEHVEM,
ncyxmyeckve 3a6oneBaHns

7911.23 peneuysi cuHapom Bunbsimca HAC, nepud. CJIA 75 ELN [ pyXento6HOCTb, runepkanbLneMus,
LMCMOP@UYHBIE YepTbl, MHTENNEKTYaNbHAs
HeL0CTaTO4HOCTb

8p23.1 peneuns ABK, MMM, CNA, T 75-94 GATA4 BpoxaeHHas anadparmanbHas rpbixa

1p36 peneupst OMXM, AMMM, OAT, KoA, 70 SKI, PRDM16 JAncMopduyHble YePThI, CEHCOHEBPAbHAs
Kapauomuonatus TYroyxoCTb, CYLOPOr Y, UHTENNEKTYaNbHASA

He[0CTaTO4HOCTb, aHOMANIUM Mo3ra

19211 peneuus KoA, NOA A,B, agycts. AK, 10-25 GJAS Mukpouedanus, 3agepxka passuTus
aoptonatus, AMXTI, OCA,
TMC, KoA OAN

19211 pynnukaums TO 20 GJAS Makpouedanus, 3anepxka pa3sutns

17p11.2 peneunst cuHapom Cmut- OMXN, AMNN, Td, CIA, ~30 RAI1 AncMopdUYHbIE YEPTLI, TUMOTOHMS,

MareHuc TAONB VHTENNeKTyasnbHas HeloCTaTo4YHOCTb,

ayToarpeccusl, 0TCTaBaHue B pocTe

17p11.2 pynnukaums cuigpom Motouku-  yunataums KOpHs aopTsl, 40 RAI1 JncmopdryHbIE YepTbl, TMNOTOHMS,

Jlynckn OMXI, MMM, aHomanum VHTENNeKTyanbHas HeloCTaTo4YHOCTb,
nposogMmMocTu, agycts. AK, paccTpoiicTBa ayTUCTUYECKOrO CNekTpa
crnoc

17p13.3 neneuys cuiapom Munnepa- OMXN, AMNN, Td, OAN 20 PAFAH1B1 Arvipusi/naxvrupus, nucceHuedanus 1 tmna,

JAukepa [MCreHe3nst MO30INCTOro Tena, MukpoLedanus,

CYLOPOry, AUCMOPGOUYHBIE YEPTHI,
MHTENNEKTYaNbHas He0CTaTOYHOCThL

9934.3 peneums OMKn, AMMN, CNA, OAM, 40 EHMT1 Bpaxuouedanus, cuHodpus, rmnoToHus,
Cunapom KnudTtca nBycts. AK VHTENNeKTyanbHas HelOCTaTO4YHOCTb,
anunencus, 0Co6EHHOCTY NOBEAEHNS
17921.31 peneuns OMXnN, AMNN, CNA, neycTts. 39 KANSL1 BbITSIHYTOE NULLO, SNWKAHT, LMAUHAPUYECKNIA
AK HOC, 60bLLIME BbICTYNAIOLLME YLLK,

VHTeNNeKTyanbHasd HeA0CTaTO4HOCTb

CokpaweHus: AALl — aHomanus aopTanbHbix ayr, ABK — atproBeHTpukynsipHblii kaHan, AK — aopTanbHblil knanaH, ATK — atpeaws TpukyCnnaanbHoro knanaxa,
LOMXI — pedekT mexokenynoykoBoi neperopoaku, AMIMM — nedekt mexnpeacepaHoi neperopoaku, LOC — aBoitHoe 0TX0XAeHMe cocynoB, KOA — koapkTauus aopTbl,
HAC — HapknanaHHblil aopTanbHblil cTeHo3, OAT — OTKPbITHI apTepuanbHbiii npoTok, OAC — 06wt apTepuanbHbii cteon, MAA — nepepbis Ayrvt aopTsl, MK — npasbiii
xenynoyek, CITTI0C — cmHLpOoM runonnasum nesbix 0TAenos cepaua, C/IA — cteHo3 neroyHoit aptepum, CMK — cTeHo3 muTpanbHoro knanaxa, TAQJIB — ToTanbHbIn
aHOMasbHbI ApeHax neroyHbix BeH, TMC — TpaHcno3uums MarucTpanbHbix cocynos, TP — tetpaga Panno.

YCTaHOBHUTH CTPYKTYPHYIO OpTraHM3aIIdI0 3TOTO PETMOHA. XKEHHOCTH W TeHHOMY COCTaBY) OEICIUA M DYTTUKAIIAA
Pernon 22qll.2 oGorallieH HM3KOKONWWHBEIMM IIOBTO- ITyTeM HeaJUIEJIbHOM TOMOJIOTUIHOM peKOMOMHAIIMN.

pamu LCR22AH, pasgensiommuMu ero Ha (hparMeHTHI, CoBpeMeHHas KiIacCUOUKALINS TUITA MUKPOIEIICITNIA,
YTO MPUBOANT K (DOPMUPOBAHUIO PA3TMIHEIX (10 IIPOTSI-  BEI3BIBAIOIIMX CHUHAPOM MUKpomeiaeumu 22qll, mpen-
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chraz coll, 21-aqil, 23 ZEall.zi 0 |

ECale 2 Mbf | ha3s

chrag: 19, Ba@, aaa| 2@, 868, aaa| 21,6088, ana| 22, 068, BaE| 25, pen, aaa| 24, 608, aea|

Chromosome Bands Localized by FISH Mapping Clones
Z2011.21 2Eg11.23
Duplications of :>1888 Eases of Mon-RepeathMasked Seguence
Seamental DURs | Nl E IR 4 o 1 LI m L 1l TmEr<1m 4 ||
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KaHnaupaTHble TeHbI MAPK1 BCR

HllRA TBXllC(l)MT
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TTpokcumainbHas {

LenTpanbHast

HucranbHas (tTun 1)

Puc. 2. Knaccudukaumm Mukpoaeneumii XpOMOCOMHOro pervioHa 22411 B 3aBUCUMOCTM OT BKIIIOYEHUS HU3KOKOMUiAHBIX noBTopoB LCR22 A-H.

cTaBJicHa Ha pUCYHKe 2. OTIacTH IOHUMAaHWe TeHeTIeC-
KO TEeTEPOreHHOCTH IIO3BOJIMJIIO OOBSICHUTH CBSI3b
MUKPOICIICHUN C PAa3IMIHBIMI KIIMHUYSCKUMU CUHIPO-
Mamu (Ju-Ixopxu, Bello-Kapano-GhauaibHbIi 1 1p.),
OTIEIbHBIMM TIpM3HAKaMM (KOHOTPYHKAJIBHBIE ITOPOKU
cepama M JIMIEBbIE aHOMAJIMU) W YCTAHOBUTH BIIMSTHUC
Ha ¢eHOTUN 5 KaHAMOATHBIX reHoB 1BX1, COMT,
MAPKI1, CRKL, HIRA, pacioIOKeHHBIX B 3TOM pPEeTHUOHE
[21]. Yka3aHHBIE T€HBI OBUTM OXapaKTEepU30BaHBI C TTO3U-
Wi TAaTOTCHHOCTH W YJIacTUs B (pOPMUPOBAHNMN CHHII-
poManbHOTO (peHOoTHTA. KIiTIoueBy10 pojib B pa3BUTHU
BIIC npu cuagpome 22qll MuUKpomeaeliun UTIpaeT reH
TBX1. Ha MBIIMHON MOAENN W MOIEIM PBIOOK Danio
CTPYKTYPHBIC TIOPOKU Pa3BUTHUSA Y TEMU3UTOTHBIX (hOpM
¢ Tbx1l/- BO3HUKAIOT M3-3a OTUCTCHE3WM /WU HEKOP-
PEKTHOTO PEeMOACTUPOBAHMSI 3aKIIaOKU 4 aopTaIbHOMU
IyTH, BKITIOYAIOIIECH 3a4aTKW SKTONEPMBI, SHTOICPMEI
W MUTPHUPOBABIINX KJIETOK HEMPOHAIHLHOIO TPEeOHS, UTO
MIPUBOINT K HETOPa3BUTHIO/OTCYTCTBUIO TUMYyca, ITapa-
IIATOBUIHOM Xejie3, TUCMOPDU JUIla M aHOMATUSIM
CepIeYHO-COCYTUCTOI crcTeMbl. KTioueBEIM B BO3HHK-
HOBEHHMHU TaKOTO (DEHOTUIA CUYMTAIOT M3MCHEHHE MO3BI
reHa TpaHCKPUMNIIMOHHOTO ¢dakropa 7TBXI, KoTopwrit
yJacTByeT B KOHTpoJje GbX2-CUTHAIIOB, MOTYJIHPYIOIITNIX
MopdoaoThio GapuHTeaTbHBIX OYT, W B ITOCICAYIONIEM
BKTodaeTcs B IyTh Still-Robo-curnanunra. MameHenne
SKCIIPECCUN TaKKe BIMSCT M HA MUTPAIIAIO KJIECTOK BTO-
poOro cepmedyHoro mojist mocpemctBoM Mef2c-, Bmp-,
Foxc-curHaioB, 4To TIPUBOOUT K Pa3BUTHIO KOHOTPYH-
KaJbHBIX e eKToB 1 Pitx2c-cUTHAIOB, KOTOPHIE PETYIIH-
pyIOT JeBO-TIpaBylo acuMmMmerpuio [22-24]. B npyrom
HCCIICIOBAaHNN C WCIIOJIBb30BAaHUEM MBIIIMHON MOmenn
OBLIO TIOKA3aHO, YTO CIIEKTP CepHCUYHBIX Me()EKTOB 3aBH-

cut ot aKkcnpeccnu reHa CRKL v iBisieTcsl aHAJIOTUIHBIM
cnektpy BIIC y mioneit. ABTOpPHI TPEAITONOXMUINA, UTO
nenenuda reHa CRKL B couetanuu c geneumeir 7BX1 crio-
COOCTBYET Pa3BUTHIO 00Jice TSKEJIBIX aHOMAJIMii KOHO-
TpyHKyca [25]. Eme ommua reH HIRA B 0Oojee paHHUX
paboTax moKa3ajJ CBO¢ BIMSHWE Ha (opMHpOBaHUE
TepPEeropoaKn BeIHOCAIIETO TpakTa [21]. Ha ceromusmi-
HUI IeHb TOITOTHUTEIbHBIM ITOATBEPXKICHUEM SIBIISTIOTCST
NaHHBbIE O PE3KOM CHMXeHMU akcrnpeccun reHa HIRA
B TKaHSX MHMOKapaa IPaBOTO KeJyOOoYKa y IAIIMEHTOB
¢ terpagoit @ammo (T®P), 4yro mpenronaraeT yd4acThe
MIPOAYKTOB 3TOTO TeHAa B IIaTOTeHE3¢ 3a00JIeBaHMSI.

Ectb nipenmmonoxennst, uro CNV 3a npenenamMu yaa-
JIeHHOIT oGiacty 22q1l MOTYT YBEIUYNTH PUCK BO3HUK-
HoseHus BITIC. B onHOM U3 viccnenoBanuii 603 manueHTa
¢ BIIC u cungpomoM Mukponenenuu 22ql1 cpaBHuBanm
¢ rpynmoi u3 346 deaoBeK ¢ HOPMAJIbHOM aHATOMMEN
cepnua. dymmkanug reHa SLC2A3 4yame Obuta mpen-
craBjeHa y nauueHToB ¢ BIIC (p=2,68 X 10'4), YTO yKa3bl-
BacT Ha TO, YTO HACTOSIIAS abeppalvs MOXET SIBIISITHCS
reHeTndecknuM Monudukaropom BIIC n/mmm aHoManmmm
A0PTAIBHOM IyTH Y JINII ¢ cMHApOoMoM 22q11 MuKpomee-
uuu [26].

ComracHo TIOCTIEMIHUM OAHHBIM, Yallle OPYTHX IIpU
cuHOpoMe MUKponeiaennn 22ql11 Bcrpewatorest 11 Thmos
TIOPOKOB CEpPMlla, CPEI KOTOPHIX CAMBIMU PacIpocTpa-
HEHHBIMU SIBIISTIOTCS KOHOTPYHKaJIbHEBIC TTOpOKU: T,
OOIINIT apTepHalbHBIN CTBOJI, HEMEKT MEXKEIYyIOUKO-
BOI IEPETOPOIKHU, TIEPEPHLIB AYTU aOPTHI [27, 28].

BoBneueHne B mepecTpoiiKy MHOTHX TEHOB, TaK K¢
KakK M IulefioTporiHoe BiausiHue reHa 7TBXI, mpuBomut
K pPa3BUTHIO IMMPOKOTO CIEKTpa 3KCTpaKapaIHaTbHOMU
MaToOJOTUM, YTO CIIOCOOCTBYET OOCYXKIECHUIO OOIIMX
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STHOJIOTMIECKNX MEXaHN3MOB pa3HBIX aHOMAJIIT 1 BIIH-
STHUIO COITYTCTBYIOIINX 3a00JICBaHMIT HA OOIIMIA IIPOTHO3
nauueHToB. CuHapoM MuKponeneuuu 22qll oTHOCAT
K TSDKEJIOM, MyJIBTUCUCTEMHOM TTaTOJIOTHH, TIPY BRISABIIC-
HUM KOTOpPOil MIPOBOIAT IIpephIBaHME OCPEMEHHOCTHU
0 MEIWIIMHCKAM II0Ka3aHusM. Y maumeHToB ¢ BIIC
IIpY CUHIpOME MUKpomenenun 22qll IOBBIIIEH PUCK
cmeptu, OL 5,27 (95% AW 2,06-13,99, p<0,0001).
B 1o Xe BpemMsd mamueHTH ¢ nmenenueir u T nmeroT
YeTHIPEXKPATHOE TIOBBIIICHNE PUCKA CMEPTH II0 CPaBHE-
HUIO ¢ ApyruMu mamueHTamMu ¢ T 6e3 cuaapoma [29].
CoobmaeTcst, 9To IS TTAIIMEHTOB C AeJIeHMeii 110 cpaB-
HEHMIO C TalleHTaMM 0e3 He€ XapaKTepHa IMOBBIIICHHAS
3a00JIeBacMOCTh ¥ TTOBBIIICHHOE YMCJIO HEOIArOIpHUsIT-
HBIX onepanoHHBIX ncxonoB [30]. Ko Bcemy mpouemy,
y geteil ¢ cuHapomoM Jlu JIXKOpxXu OBLIM BBISIBJICHBI
MMOBHIIIEHHAsI IIOCJICOINIEPAllMOHHAS KPOBOTOUYMBOCTH
OII 4,21, 95% AU 1,12-15,86, p=0,0339 u 11oBBILLIEHHAS
MMOTPEOHOCTh B TEPETUBAHUUA 3PUTPOIIUTAPHOI MAaCCHI
O11I 3,00, 95% AU 1,05-8,60, p=0,0399 B paHHEM ITOCTIE-
onepannonHoMm tniepuonae [31]. CormacHo mocCIIeTHUM
HCCIICIOBAaHMSIM, BBISIBIICHUE MUKponmeiaennn 22qll oka-
3aJI0Ch KPUTUYECKUM C IIO3WIMKA IIPOTHO3a 3HOPOBBS
BO B3pOCJIOM BO3pacTe, TaK KaK OOJIBIIIOE YMCIIO JIIOICH
IIPOSIBIISTIOT CO BpeMEHEM CHMITTOMBI IICUXMIECKIX 3200~
neBaHmit. Hampumep, pucK pa3BUTUS IMH30DPECHUN
W paCCTPOMCTB MIN3OTUITMICCKOTO CIIEKTPa CPEIU Mallk-
€HTOB ¢ Mukponeieunueit 22qll cocraBnser 25%, puck
pa3BUTHA IU3OTUIINYECCKNX COCTOSTHUN B 8 pa3 BBIIIE
CpemHeTomyIIsIInoHHoro [32, 33].

Bonpocbl peuunpoKHOCTU, HENOJIHOW NEHETPAHTHOCTY,
HacnepoBaHus CNV B 06cyXaeHun UHAYLMPYEeMbIX
KJIMHUY4ECKUX NPOSBAEHUN

CungpoM MUKpoayrumkanun 22qll asiusgeTcs penu-
IIPOKHBIM II0 OTHOIICHWIO K pPaclpOoCTpaHEHHOM
LCR22A-D mukponenenun. Hanbomee yacto coobiae-
MBIMH OCOOCHHOCTSIMHU SIBIISIIOTCS YMCTBEHHAsl OTCTa-
JIOCTh, TPYIHOCTH C OOYJYeHHEM, CHUHIPOM Heduimra
BHUMAaHWUSI W THUIEPAKTUBHOCTH, 3aMEIICHHE pPOCTa
n muneBbie aHoManmu. [TpucyrcTByroT BITC, HapymeHus
3peHus 1 cllyxa, CyIoporu, Mukpoluedanus, To3 u ypo-
reHUTaIbHBIe aHoMalmu. PacmpocrpaHeHHocTth BITC
mpy aymummkanmu 22qll HiKe 1Mo CpaBHEHMIO C Ieje-
mueit, a ciektp BITC mmpe. Ipeamonaraercs, 4To cBEpX-
aKcrpeccust reHa TBX1 gBasieTcsl Beoylleil IpUYMHON
BIIC [34]. OnmcaHo 58 cUHIPOMOB MUKpPOAEIELNA
W MUKPOAYIUIMKALM 3aTparvBallIUX OAWH U TOT K€
XPOMOCOMHBIN peTHOH (PEIUIIPOKHEBIC CHHAPOMBI). st
MHOTHX U3 HAX HaOJIIOMAIOTCSI ITPOTUBOIIOIOXKHEIE (heHO-
THndeckre 3GEGEKTH, YTO JIOTUICCKU ITOHSTHO: IIpU
OYIUINKAIIUM  OXMIACTCS TIOBBIIICHUE ITPOMYKIIUH
KaKoro-TO TeHa, MpU Oellellu — CHInkeHue [35]. Dro
SIBICHHE MOXHO IIPOIECMOHCTPUPOBATh Ha IIpHMEpe
XOpOIIIO KJIMHUYECKN pPacIo3HaBaeMOro CHUHApOMa
Bubsimca, mukponenenun 7q11.23 1 peuImpoKHOTO eMy

CHHIpPOMa MUKPONYIUIMKAIINU 3TOTO peTuoHa. B ocHoBe
TaToreHe3a JISKUT M3MeHeHNe D036l reHa ELN, KOTOpHIiA
aKTUBHO SKCIPECCUPYETCS B a0pTe M KPYITHBIX TTepude-
pUYECKUX cocymax Iuioma. [IpomyKToM reHa SIBIISICTCS
9JIACTUH, CTPYKTYPHBIII KOMIIOHEHT CTCHKHM COCYIOB.
B pesyiabrate MuUKpomenein pa3BUBaeTCs CysKEHIE BOC-
XOHSIIETO OTIeIa aopTHI, HAIKJIAIIAHHBIA CTEHO3 aOPTHI
6ojiee ueM B 73% ciy4aeB, a IpU CUHIPOME MUKPOLY-
mwkanuu B 46% ciaydyaeB HaOJIogaeTcs AuWIaTalvs
aopTHI [4].

BecbMma cymiecTBeHHOIT B MOHMMAaHWU 3THOJIOTUN
BIIC ocraeTrca mpobieMa HeTOJHONM MeHeTPaHTHOCTU
CNV. B cpemnem misgs CNV, oTHeCEHHBIX K ITaTOTeH-
HBIM, IEHETPAHTHOCTh COCTABJISIET BCEro OKOJO 26%.
Hampumep, mis ygactka XpoMOCOMEI 1q21, TeHeTpaHT-
HOCTb JJIsI MUKPOAYIUIMKALIMI cocTaBiseT oT 17 1o 26%,
a Uit MuKponenenn — 37%. B 3aBUCUMOCTH OT Xapak-
Tepa KONMUMHOCTH — MeNIeINH WIW OYTUTMKAIlNUd —
BapHaTUBHO BCTPEYAIOTCS OKOJIO 25 (heHOTUITUIECKUX
MPU3HAKOB C Pa3HOI CTENICHBIO MPOSIBICHUS U B pa3-
HOM coueTaHuu, 4yTo Kacaercd 1 BIIC. Bapnauum peru-
oHa 1q21 y miomeii ¢ KIWMHUYECKUMU IIPOSIBICHUSIMU
BCTpevyaloTcs B 3 pasa uaile, yeM B momyisiuu [36].
B uiccnenoBanun 948 maumenTton ¢ T@, 1488 mauneHTOB
¢ npyrumu popmamu BITC 1 6760 310p0BbIX KOHTPOJIEH
OBLI0 OOHApYXKeHOo, UTOo ayrianKanus 1q21.1 6nlta 6oitee
pacmpocTpaHeHHo#t B ciaydagx Td, yeM B KOHTpOIIE,
Ol 30,9, 95% AW 8,9-107,6, p=2,2x10". [leneuus,
HaIIpOTHUB, OBbLIa OOJiee pacIpoOCTpaHEHHON y MallueH-
ToB ¢ apyrumMu popmamu BITC mo cpaBHEeHUIO ¢ KOHT-
posbHO¥# rpymmnoit, Ol 5,595% AU 1,4-22,0, p=0,04.
Brut 06HapyKEeHBI TPU PEIKUX AYIIUKAIINY Pa3MepoM
100-200 k6 B KpUTUYECKON 0OJACTU XPOMOCOMHOTO
pernoHa 1q21.1, KoTopble OXBAaTHIBAJIX OJWH OOIIMIA TeH
GJAS5 v gane BCTpedaauch B TpyIIie y nanueHToB ¢ TD,
yeM B KoHTposbHoi (O 10,795% AU 1,8-64,3,
p=0,01). DT maHHBIC MMOKA3BIBAIOT, YTO MUKPOCTPYK-
TYpHBIE TIEPECTPOMKI B XpOMOCOMHOM pervuone 1g21.1
TIPOSIBJISTIOT OIIPENEJICHHYIO CTEIeHb (DEHOTUITMICCKOI
cnemudumyHocty npu BIIC m monrBep:XoamoT ydacTue
GJAS5 B kadecTBe TeHa, mHayuupymomero Td [37].
B 0630pe, BkiovalomeM 45744 yenoBeKka, IPUBOASITCS
JAHHBIE 10 POMCXOXIECHUIO BHISIBICHHBIX 264 ciy4yaeB
Bapuaumu pernoHa 1q21, misa 38,7% o06cnemoBaHHBIX
OHO OBUTO ycTaHOBJIEeHO: 79,3% OBITM POAUTETHCKOTO
npoucxoxneHus, 20,7% — de novo. MUKpOCTPYKTypHast
TepecTpoiika MOXeT OBITh YHAC/IeMOBaHa KaK ITaTOJIOTH -
YeCcKMii BapWMaHT OT (PEHOTUNUYECKH HOPMAJIbHBIX
pomuteneii Hocuteneit CNV [38]. B npyroit pabore
M3yJaJioch HacJenoBaHNE U (PEHOTUITMICCKHE ITPOSIBIIC-
HUS MUKponmyIukanuu 1q21. Y mpobaHaa ¢ TSKeIbIM
TIOPOKOM CepIlia U IPYTUMU aHOMAJIUSIMU, OOHAPYKEH-
HBIMH C TIOMOIIBIO YIBTPa3BYKOBOTO WCCIICIOBAaHUS,
IpeHaTaIbHO ObIa BBISIBICHUS MUKPOMYILUIMKAIINU
1g21: 6epeMeHHOCTL ObIa TIpepBaHa. [locie 3TOrO
OBLJIO 00CJIeOBAHO IISITh TIOKOJEHUM ceMbr. B pesynb-
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TaTe B 3 IMIOKOJICHUSIX OBLIIO OOHAPYKEHO HACICHOBAHUE
MUKponyrmmkanuu 1q21. 5 u3 7 cubcoB 3 MoOKoNIeHUS
ObLJIM HOCUTEISIMA MUKPOAYTUIMKALIMU. boJiblast yacTb
YJIEHOB CEMbM MMeJa crieludruuecKre JMeBbie YepThl
C UX YCWJIEHUEM B KaXXJOM MTOKOJEHUN U HEBPOJOrUYe-
ckme 3aboeBaHms [39]. DTOT ceMeHbBIN cTy4aii IeMOH-
CTpHUpYET HEIOJHYI0 NeHeTpaHTHOCTE CNV ¢ ycmire-
HUEM MPOSIBICHUMN B KaxXAOM IOCJEIYIOIIEM ITOKOJIe-
Huu. B HacTosiee BpeMs B UCCIETOBAHUSIX 3TO SIBJIECHUE
HE HAXOIUT OMHO3HAYHOTO 00bsicHeHUs. [ToaTomy nipu
n3ydenun stuonoruu BITC, manynupyeMmeix CNV 1ipu
BCTpeY€e C TAKUMHU KOMITJIEKCHbIMU (hDeHOMEHAMMU, K-
HUYECKON BapuabeIbHOCTU BO3HUKAIOT 3HAYUTEIbHBIE
TPYAHOCTU B MHTEPIIPETALIUM MATOTEHHOCTH.

HoBble HanpaBneHus B NOHUMaHUN 3TUOJIOTUU
reTrepoTakcum, odycnoeneHHoit CNV

OgHO M3 OBICTPO Pa3BUBAIOIINXCS HAIlpaBICHUMN
nccaenoBanuii B ooiactu atuosiorun BITC mocssgameHo
pom CNV B pasButum 3a00JeBaHMII ¢ HapylIeHHEM
marepanu3anuu. K 3Toi Tpymie OTHOCIT OO0JIe3HH
C HapyIIeHHEeM JICBO-TIPaBOM aCMMMETPUM, HaIIpUMED,
TeTepOTAKCUIO C M3MECHEHHUEM ITOJIOXCHUS W CTPYKTYPBI
cepama U Ipyrux opraHoB. IlepBoe KpyImHOe McciemoBa-
Hue 262 MalUeHTOB C reTepOTaKCHEl I10KAa3aja0, 4YTO
y 15% nauuentoB BoisiBistioTcs penkue CNV, uto B nBa
pasa Jaie, YeM B KOHTPOJBHOM Tpymiie. [1pm aHamm3e
TEHHOTO COCTaBa BBHISIBIICHHBIX BAPHAHTOB OBLJIO OOHAPY-
KEHO CTAaTUCTUYCCKU 3HAYMMOE ITOBBIIICHUE MPEICTaB-
JICHHOCTH T€HOB, OTBETCTBEHHBIX 3 JICBO-TIPABYIO aCHM-
MeTpuio. 22 u3 61 reHa SIBISUIMCH OPTOJIOraMU Y MOIE/Ib-
HOTO OpraHu3Ma JATyInKu Xenopus. B sKcriepumeHTe
OBLIO TTOKA3aHO, YTO 7 TEHOB KCITPECCUPYIOTCST B IIVIIH-
apHOM JICBO-TIPABOM OpraHMU3aTope, (PYHKIINIO KOTOPOTO
BBITIOJIHSIOT pa3Hble MOPQOJIOTHUECKNE 00pa30BaHMS
y Xenopus, pp16ok Danio, Mbillieid U UbITUIAT. LInnuapHbIii
JIEBO-TIpaBBIil OopraHM3aTop (YHKIMOHUPYET ITOCpE-
ctBoM 1tmii. Hymmuy (pecHUYKY, XXKTYTUKH) TIPEICTaB-
JISTIOT cO0O0I OpraHeUTBl Ha IMTOBEPXHOCTH KJIETOK Opra-
HHU3aTOpa, KOTOPBIE 00CCIIEUNBAIOT KICTOYHYIO ITOIBIIK-
HOCTb, IBIDKCHME KMIKOCTEH, CUTHAJIBHYIO TPAHCIYKIIAIO
3a CYeT XMMHO- U MEXaHOUYBCTBUTEILHOCTH. VX (yHK-
LIMM BKJIIOYAIOT T€HEPALIMIO TMOTOKA SKCTPasMOpUOHAJIb-
HOM XHUIKOCTH, KOTOPBIA CO3MAET YCIOBUS ISl YCTAHOB-
JICHHUSI JIeBO-TIpaBoii acuMmMmeTpuu. [IOTOK KMIKOCTH
MIPUBOINT K U3MEHEHHIO NOHHOTO COCTaBa, YBETMUCHUIO
BHYTPUKJICTOYHOM KOHIICHTPAIIMN KaJIbIIUS W MOOWIIH-
3aumu MojieKyn Shh (sonic hedgehog) m peTmHOEBOIA
KHCIIOTHI B JIEBOI1 YacTh opranu3aropa. ®akTopsl, BIUs-
foIle Ha IWIMOTeHe3, PUBOISAT K HAPYIICHHIO JIEBO-
MIpaBOif aCUMMETPUH. B 3TOM Xe SKCIIepUMEHTE V JISITY-
ek ¢ HokayTom optonoroB NEK2, ROCK2, TGFBR2,
GALNTI11, NUP18§ reHOB pa3BUBaINCh TSKENbIE HApPY-
IIeHUS JIaTepaln3alliid M BO3HUKAJIO CHIDKCHUE DKC-
npeccnut PITX2, MOJIEKYJISIpHOTO MapkKepa (hopMUpOBa-
HUS JeBo-TipaBoro narrtepHa [40]. Hayunbrii o0630p,

TMOCBSIIEHHBIN pony TeHa PITX2, mogpo6GHO pacKphIBaeT
ero ydJactue B KapmmoreHeze u stuojorum BIIC. I'en
PITX2, KomupyloIIWii TpaHCKPUILIMOHHBIA dakTop,
N30MpaTeIbHO SKCIIPECCUPYETCS B JIEBOI YaCTH pa3BUBa-
IOLIErocsl cepala, U €ro aCMMMETPpMYHasl 3KCIIpecCus
COXpaHSEeTCSI Ha BCEX paHHUX CTagUsSIX Pa3BUTHS
cepmiia, BKIIIoYast 00pa3oBaHNe CepaedHOM TPyOKH, cep-
IeYHOU TTeTVIM M obpa3oBaHuUs KaMmep. Ha skcmpeccuto
PITX2 Bnusier paHee u3BecTHBHIN Nodal-cuUTrHaIbHBIN
nyth. ['en NODAL u3 cyriepceMeiicTBa TpaHC(HOPMUPYIO-
mero ¢akropa pocta b mMeeT OTHOCTOPOHHIOK 3KC-
MPECCUI0 U YIACTBYET B JIECBO-IIPABOCTOPOHHEN OpraHM-
3anuu ocu Tenma. [lo maHHBIM JMTepaTyphl, OEICIIHS
PITX2 y MOIeIbHBIX OPTaHM3MOB TIPUBOAUT K BPOXIEH-
HBIM TIOpOKaM cepllla UM HapyIIeHUIO JaTepalu3aluu.
CNV u ToueuHble MyTanmum B reHe PITX2 CBS3BIBAIOT
C pa3BUTHEM TaKMWX ITOPOKOB Cepmlla, KaK IPaBOIIPEI-
CepIHbIA M30MepU3M, IBOMHOE OTXOXAEHHUE COCYIOB
OT MPaABOTO XeJyIo4yKa, TPAHCIIO3ULIMSI MarucTpaabHbIX
cocynoB, T®, cenTanbHbIe 1eDEKTHI, a TAKKe GUOPUIIISI-
s TIpeAceparii y MaleHTOB BO B3pOCIOM BO3pacTe
[41]. B apyrom ucciienoBaHWM OBLIMA TOJy4eHBI HOBBIE
IaHHBIe, ToaTBepxmaromme ydactue CNV B pa3BUTUH
rerepotakcuu. Y 20 u3 77 manyeHTOB ObUTH OOHApYKeHBI
penkre CNV, KoTopbie BKITIOYAIN paHee M3BECTHBIC 1 2
HOBBIX TeHa BMP2, MNDA, BoBiieuenHbie B Nodal-cur-
HaJbHBINA TyTh [42]. B mocienmHee BpeMsT aKTMBHO pac-
KpBIBAeTCSI ITaTOreHe3 TeTEePOTAKCHUM, OOYCIOBICHHOM
CNV. O6HapyxXeHBb HOBBIE KaHIWAATHBIE TeHBI: TeH
PFKP, Bausgiomuii Ha M3MEHEHME MOHHOIO COCTaBa
MoToKa, (POpMHUPYEMOTr0 UMIMAPHBIM JIEBO-TIPABBIM
opranusatopoM; reHsl NUMB, PACRG, TCTN2,
DANH 10, nponeMOHCTpUPOBaBIIIME BIUSHIUE HE TOJIBKO
Ha sKcrpeccuio reHa PITX2, HO 1 Ha 3KCITpeCCUIO TeHa
LEFTY2, xotopsiit unrnoupyet Nodal curnan; ren ZIC3,
CBSI3aHHBIN ¢ X-CLEIUIEHHOH reTepoTakcueil, o0ycaoB-
JICHHOH ero nmejienneii. B coBpeMeHHOM IIpencTaBlIeHUN
MaTOreHHBIC U TTOTeHIIMAIbHO matoreHHble CNV BeTpe-
yaloTcs npuMepHo y 20% MalueHTOB ¢ reTepoTakcuei
W WX BO3ICUCTBHE peanm3yeTcs, IJIaBHBIM 00pa3oM,
yepe3 Nodal-ormocpenoBaHHbBI CUTHAIUHT [43-45].

B 3aximroueHme XOTeIoCh ObI OTMETUTD, UTO TEHHBIMN
COCTaB, pa3Mep, IIPONCXOXICHNE, TTOJIOKEHNIE U OKPYKE-
Hue CNV IBISIOTCS HEOThEMJIEMBIMU €€ XapaKTePUCTH -
KaMH B TIpollecce aHaau3a ee nmaroreHHocTu. M3ydyeHue
CNV y naumenToB ¢ BIIC crioco6¢cTByeT pacimmpeHnIo
TIpeacTaBICcHIIT 0 MOp(doTeHe3e Cepalia, a TAKKE CBSI3aH-
HBIX C HIM PacCTPOICTB. AHAIN3 HAKOIJICHHBIX TaHHBIX
o pomm CNV B stnonorun BIIC gBnsercd 3HAYMMBIM
WCTOYHUKOM HOBBIX 3HAaHUM, KOTOPBIE MOTYT JIEKATh
B OCHOBE HOBBIX ITOOXOIOB B OUATHOCTUKE W JICUCHUU
CepIeYHO-COCYINCTOI TTaTOJIOTUH.

KonuKT uHTEpecoB: BCce aBTOPHI 3asIBISIIOT 00 OTCYT-
CTBUM MMOTEHIIMAIBHOTO KOHMIINKTa MHTEPECOB, TPEOYIO-
IIETO PACKPBITUS B TaHHOM CTaThe.
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[BoiiHas a|-|'rv|Tp0M60|.|,MTap|-|a9| Tepanung y naumMeHToB C OCTPbIM KOPOHAaPHbIM CUHAPOMOM.

Pe3ynbTatbl peanbHOW KIMHN4ECKON NMPaKTUKN

Bapbapalu O.J'I.1’2, Kawranan B.B."

B 0630pHoii cTaTbe NpefcTaBieHo COBPEMEHHOE COCTOsIHME BOMPOCA UCMOb30-
BaHWsi ABOMNHON aHTUTpoMmGouuTapHoli Tepanun (OATT) y nauMeHToB C OCTPbIM
KOPOHapHbIM c1HAPOMOM (OKC) Ha OCHOBaHUM COBPEMEHHBIX KIIMHUHYECKVX PEKO-
MeHAauwii 1 B peanbHoi KnnHUYeckoi npakTtrke. OBCyXaaloTCsi OCHOBHbIE OT/N-
4Ks B HACTOTE MCMONb30BAHUSA U AanTensHocTy JATT B pasnnyHbix CTpaHax; npu-
BOAWTCS aHaNM3 XapakTePUCTVIK MALMEHTOB, BKIIOYEHHBIX B PAHAOMW3NPOBAHHbIE
KJIMHMYECKME WCCNEefoBaHNs W MONynsauyMn NauyeHToB peanbHOW KAVHUYECKON
npakTuku, npuHumatowmx JATT nocne nepeHeceHHoro OKC. Mcnonb3oBaHbl uTe-
paTypHbIE MCTOYHUKU 13 OTKPbIThIX 623 AaHHLIX PubMed, MEDLINE, eLibrary.
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OATT — pBoiiHas aHTutpombouuTapHas Tepanus, UM — uHbapkT muokapaa,
NUM6nST — uHdapkT mrokapaa 6e3 nogbema cermenta ST, UMnST — nHdapkT
Muokapza ¢ nogbemom cermeHta ST, OKC — OCTpbIii KOPOHAPHBLIA CUHAPOM,
OKC6nST — oCTpbiit KOPOHAPHBI CUHAPOM 6e3 nopbema cermerta ST, OKCnST —
OCTPbIi1 KOPOHAPHLIA CMHAPOM C nogbemoM cermenTa ST, OHMK — ocTpoe Hapy-
LUeHVe MO3roBoro kposoobpalleHus, PKM — paHgoMusnpoBaHHOE KIMHUYECKoe
nccneposaHve, XBIM — xpoHudyeckas 6onesHb novek, YKB — upeckoxHoe Kopo-
HapHOe BMeLLaTeNbCTBO.
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Dual antiplatelet therapy in patients with acute coronary syndrome. Results of actual clinical practice

Barbarash O. L.1’2, Kashtalap V. VA

The review article presents the state-of-the-art of use of dual antiplatelet
therapy (DAPT) in patients with acute coronary syndrome (ACS) based on
modern clinical guidelines and in actual clinical practice. The main differences in
the frequency of use and duration of DAPT in different countries are discussed.
The study included analysis of the characteristics of patients in randomized
clinical trials and patients in actual clinical practice who take DATT after
undergoing ACS. Literature sources from open databases PubMed, MEDLINE,
eLibrary are used.
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[BoitHasg aHTUTpoMOOLmMTapHass Tepammst (JATT),
OCHOBaHHAs Ha TPUMEHEHMU MaJIbIX 103 acIIMpHUHAa
1 UHTUOUTOPOB P2Y12—peuenT0p0B TPOMOOIIUTOB SIBJISI-
€TCS OMHUM M3 TJIaBHBIX KOMIIOHECHTOB BTOPHYHOIT IIPO-
(PUIAKTUKU y MALIMEHTOB MOCJIE TIEPEHECEHHOTO OCTPOTO
kopoHapHoro cuHapoma (OKC) m 9pecKOXHBIX KOPO-
HapHbIX BMemarenbcTB (HKB) [1, 2]. Bompocksl, Kacaro-
muecst ucrnonab3oBanus JATT y manueHTOB C IepeHe-
cennbiM OKC, 1 o6¢cyxaeHme mpoobiieM, Kakoit mpemnapar
Ha3HavaTh, KOMY, KOTIIa U KaK JOJITO, B HACTOSIIIEE BPEMSI
SIBJITIOTCST TIPEIMETOM OXWBJICHHBIX HUCKyccwit [3, 4].
C OmHO CTOPOHBI, MPUINHOM 3TOMY SIBJISTIOTCSI peallb-
Hasg BO3MOXHOCTb CHIDKCHUSI WIIEMHYECKOTO pHCKa
nocae OKC [5], ¢ npyroit — HeEOOXOOAUMOCTh TTEPCOHU-
GUIMPOBAHHOTO MOIX0Na K BRIOOPY KOHKPETHOTO IIpe-
mapara (Tpexae Bcero, BToporo KomiioHeHTa IHATT)
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M CPOKOB €ro Ha3HaueHUS C TMO3WIMM OajaHca MeXITy
3D HEKTUBHOCTHIO U 6E30ITACHOCTBIO TaKOH Tepanuu [6].

ITossBIeHMe HOBBIX aHTUATPETAHTOB, AHTUKOATYJISTH-
TOB, MHOTOOOpa3ue KIIMHNYECKUX CUTYAINii, KOMOPOU/I-
HocTH namyenTa ¢ nepeHeceHHbIM OKC, co3maroT omnpe-
IOeJeHHBIC TPYTHOCTH IUISI IIPAKTMYECKOro Bpada
B BBIOOpE ONTUMAaJbHOM KOMOMHAILIMM TIperrapaToB
B coctaBe JATT. Kpome Toro, moka3zarenbcTBa 3DdeK-
TUBHOCTH M 0€30MTaCHOCTH Pa3JIMIHBIX ITOIXOIOB K Jieue-
HUIO MALIMEHTOB, ITOJOXEHHbBIE B OCHOBY COBPEMEHHBIX
peKoMeHIalunii, cOpMUPOBAHEI B paMKaX MPOBEACHUS
PaHIOMU3UPOBAHHBIX KIMHUYECKUX MCCIEeOOBaHUIMA
(PKHN), sisrommxcs “30J0TBIM CTaHZapTOM”™ ITOKa3a-
TelbHOIT MemuumHb [7]. OgHAKO 3TH MCCIIeNOBaHUS
XapaKTePU3YIOTCI PSIIOM HEM30eXKHBIX OTpaHWYEHUI,
K KOTOPBIM MOXHO OTHECTU CEJEKTUBHOCTDL HCCIEaye-
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MBIX TIOMYJISILIMMA 1 OoJiee TIIATEeJIbHBINI, YeM B IpaKTUYe-
CKOIl IesATeTbHOCTH Bpada, KOHTPOJb 3a MAllMCHTAMM,
HaOII0gaeMBIMU B paMKax TaKuxX MpoTokoJioB [8]. [TocT-
pETUCTpaLMOHHbIE UCCIEN0BAaHUS B YCJIOBUSIX peabHOM
KIMHUYECKOM TIPAKTUKM, Pa3IMIHBIC PETUCTPBI, OTpa-
JKaroIIre BRIOOP Bpada U IMAIlMeHTa B OTHOIICHUU CXEM
JIEYEHU S, IO3BOJISIIOT MOJYYUTh LIEHHBIE JAHHbBIE, JOTIOJI-
Hsiomue pe3ynsratel PKU [9].

C TI03UIINHY 3TOTO BaXXHO MTOHMMATh, KaK B PeaIbHOMN
KIMHAYECKOI IIPpaKTUKE BBIOMPAIOTCS T€ WM WHBIC
cxembl nipoBeneHus JATT y manuentoB ¢ OKC, como-
CTaBUMEI I 3((HEKTUBHOCTb M G€30MACHOCTD pa3Iny-
HBIX CXeM JICUCHMST B KITMHUICCKOM IIPaKTHKE C pe3yIbTa-
TaMH, OPOAEMOHCTpUPOBaHHBEIMU B pamkax PKMH, u,
HaKOHEIl, HACKOJIbKO TUIIMYHBI VTSI TIAIIMCHTOB B Pealb-
HOW KIIMHUYECKOM IIPaKTHKE XapaKTePUCTUKH, OIpeIe-
JeHHBIe B paMKax PKI B kauecTBe KpUTEpHEB BEICOKOTO
pucka?

HTak, B HacTOsIIIIee BpeMs ITO3ULINHU NCITOIb30BaHUS
JATT niist CHYXKeHUST UIIEMUYECKOTO pUCKa y MallueH-
toB, nepeHecmmx OKC, 3akpeluieHbl B COBPEMEHHBIX
pexoMmeHmanusgx. IlociaemAare OOHOBICHMS O3BYYCHBI
B 2017r Ha EBporeiickoM KOHTpecce KapAUOJIOTOB
B pEKOMEHmAIMSIX 0 BemeHMio mamueHToB ¢ OKC
n nombeMoM cerMeHTa ST, a Takke B peKOMEHIAIIMSIX
no npuMmeHenuio JATT [10, 11]. OHu cBomATCS K TOMY,

gyro y nauueHToB ¢ OKC JATT momkHa ObITh Ha3HaYCHA
KaK MOXHO paHBIIle II0C/Ie Bepu(pUKAIUKM OUAarHo3a.
IIpemaparamu BbIOOpa B cocraBe JATT y mauueHTOB
C BBICOKAM U YMEPEHHBIM PUCKOM HIIIEMHUYECKIX COOBI-
TUI JOJKHBI OBITH TaK Ha3bIBacMbie “HOBBIE” ae3arpe-
TaHTHI (TUKATrpeop WJIM IIpacyrpeit), IMpu 3TOM IIpacyr-
pes MMeeT O0JIbIlle OTpaHndeHNi py HasHadyeHuH [10].

OnTUMaIbHBIM CPOKOM TAKOM TepaItiy TP HEBBICO-
KOM pHCKE KPOBOTCUCHUI HOJDKECH OBITh OOWH IOl KakK
y IMaIleHTOB ¢ MHBA3WBHOM, TaK M KOHCEPBAaTUBHOI1 TaK-
tnKoi. Kpome Toro, depe3 rom Iociie IepeHECEHHOTO
snu3ona OKC mpu ycmoBUmM coxpaHeHUSI BBICOKOTO HIIIC-
MUYECKOr0 M HU3KOTO reMopparuueckoro pucka, JATT
MOXeT ObITh IpoajieHa cpokoM 1o 36 mec. Tukarpenop
B 103¢ 60 Mr 2 pasa/CyT. IIpU IJIMTEIbHOM UCIIOIbh30Ba-
HUM MOXET OBITh TIPEAIIOUTUTEIbHEE, YeM KIOMHIOTPEIT
¥ pacyrpen (Taom. 1).

[MocnenHnue agBa roma N300WIYIOT pe3yJIBTaTaMU PETH-
CTPOB, OTpaXalIINX Pa3INYHBIC ACICKThl JICUCHMUS
nauueHToB ¢ OKC. IlepBoe, Ha 4TO OOpaIIalOT BHUMAa-
HUE aBTOPHI PETUCTPOBBIX MCCICMIOBAHMII, 3TO M3MEHE-
HME YaCTOTHI UCIIOJIb30BaHUsI Kak camoii JIATT, tak u ee
OCHOBHBIX KOMITOHEHTOB. Tak, IO TaHHBIM aMepUKaH-
CKHX HCCIIeIOBaTeNleil, MCIONb30BaHNE KIIOMMIOIpesia
y mauueHToB ¢ OKC, monepruyteix YKB, ymeHbIm-
nock co 100% B 20091 x 65% B 20131 IosiBIEHUE THKA-

Tabnuua 1

Mopxoabl kK HasHavyeHuio JATT npu OKC [10]

Pekomerzauum

Knacc  YpoBeHb fOKa3aTeNbHOCTU

Maupnertam ¢ OKC, npu 0TCYTCTBUM NPOTVMBONOKA3aHWIA, PEKOMEHA0BAHO UCMONb30BaHME TUKarpenopa (Harpy3oyHas Aosa | B
180 Mr, noaaepxuBaiowas nosa — 90 Mr 2 pasa/CyT.) B LOMOJHEHWE K aCNIUPUHY, BHE 3aBUCHMOCTM OT UCXOAHOI CTpaTerum
NIeYeHws, BK/I0Yas MaLyeHTOB, NOY4aBLUVX IEYEHME KIOMUAOrPENoM (MPUEM KOTOPOTO CeayeT NPekpaTuTh B Crlyyae Havana

Tepanum TUKarpesnopom)

¥ naupenTos ¢ OKC v 3annaHnpoBaHHbiM YKB ncnonb3osanve npacyrpena (HarpyaoyHas gosa 60 mr, cytouHas fosa 10 mr) | B

B IOMOJIHEHME K aCMMPUHY PEKOMEHOBAHO MauMeHTaM, PaHee He NoJy4aBLUMM Tepanuio MHruuTopamu P2Y

¢ OKC6nST

12

WM MHPaPKTOM MrokapAa ¢ nogbeMom cermeHTa ST (MMnST), MCXOAHO BEAEHHBIX KOHCEPBATUBHO, HO B AASIbHENLLEM
MMEIOLLX NOKa3aHWS K YPeCKOXHOMY KOPOHapHOMY BMmeluaTenbcTy (YKB), nnu e nauneHtam ¢ MUMnST, koTopeiM TpebyeTcs
HemeaieHHas KopoHaporpadus, Npy YCNOBUK OTCYTCTBIS BLICOKOTO PUCKA YrPOXAIOLLEr0 XN3HWN KPOBOTEYEHUS NN UHBIX

NpPOT1BONOKA3aHWN

Y naupenTos ¢ OKC, nepeHecLuMX MMNAaHTaLMI0 KOPOHAPHOTO CTEHTA, PEKOMEeHA0BaHO npoBeaeHne [ATT B TeyeHne 12 mec. | A
MHrM6uTOopom P2Y_, B AONONHEHNE K aCTIMPUHY NP YCNOBUM OTCYTCTBUS NPOTUBOMNOKA3aHMIA, TAKMX Kak MOBbILIEHHbIN PUCK

KPOBOTEYEHWii (Hanpumep, konmyecTso 6anno. no wkane PRECISE-DAPT >25)

Y naupenToB ¢ OKC, nepeHecLunx MMNIaHTaLMio KOPOHAPHOTO CTEHTA M UMEIOLLMX BbICOKUI PUCK KPOBOTEYEHMIA (Hanpumep, lla B
KonmyectBo 6annoB no Lwkane PRECISE-DAPT >25), cnefyeT pacCMOTPETb BO3MOXHOCTb NMPEKpaLLeHns Tepanim

uHrMbutopom P2Y. nocrie 6 mec. nieverns

Y naumenToB ¢ OKC 1 xopoLueit nepeHocuMocTbio JATT 63 pa3BuTHS reMoppParmyeckux OCNOXHEHN MOXHO PaCCMOTPETb Ilb A

BO3MOXHOCTb NpofomkeHns JATT B TeyeHune 6onee 12 mec.

Y naumeHToB ¢ M, BbICOKMM PUCKOM ULLIEMUYECKMX COObITUI 1 XOPOLLIEH  NepeHoCMMOCTbio JATT 6e3 pa3sutms Ilb B
remMopparuyeckx OCloXHeHWi Tukarpenop B ao3e 60 Mr 2 pa3a/cyT. B LONONHEHVE K aCMUPUHY B TeyeHne 6onee 12 mec.

MOXET 6bITb npeanoYvTuTesibHee, 4em Knonugorpen uim npacyrpen

Y naumeHToB € npeaLlecTaylowmm IM B aHaMHe3e 1 BbICOKUM ULLEMUYECKUM PUCKOM, KOTOPbIE MONy4atoT TONbKO llb B
MeOMKaMEHTO3HYIO Tepanuio 1 nepeHocsT npueM JATT 6e3 pa3BuTHS reMopparuyeckux OCIOXHEHW, MOXET ObiTb
paccMoTpeHa Tepanus Tukarpenopom 60 Mr 2 pasa/cyT. B Lo6aBneHue k acnMpuHy B nepuog, 6onee 12 mec. 1 no 36 mec.

Y naupeHToB ¢ npeawectsyiowmm MIM B aHamHese, He NoABEpPrLLMXCA KOPOHAPHOMY CTEHTUPOBAHMIO, KOTOPbIE NEPEHOCHT llb C
npvem JATT 6e3 pasBuTHsi reMOPParnyeckux OCI0XHEHUI 1 HE MOTYT MPUHUMATb TUKarpenop, NPoAoIKEHNE Tepanum
Knonuaorpenom B Ao6aBeHNE K aCMUPUHY MOXET BbiTb PACCMOTPEHO B Nepuog, 6onee 12 mec.

Mpacyrpen He pekomeHaoBaH K NpuMeHeHuto y naumeHToB ¢ OKC 1 MeanMKkaMeHTO3HO TaKTUKO edeHuns ] B
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rpesopa “IOTeCHWIO” TOSIBUBIIMIACS paHee Mpacyrped,
n K 2013r B aMmepUKaHCKOW WHBA3MBHOM KapIWOJIOTUN
monst 6oapHBIX OKC ¢ THKarpeiaopoM M IIpacyrpeioM
oKazayiach oIMHakoBoil — 1o 20% [12].

B EBpomeiicknx KIMHWKAX ITO3WIIMOHNPOBAHUE
HOBBIX aHTHUAIPETAaHTOB OKAa3aJI0Ch 00JIiee arpeCCUBHBIM.
ITo mannubeIM BepnmuHckoro peructpa K 2013r cooTHoIIE-
HUE KJIIOMUOOoIpena W THUKarpejaopa y IIallMeHTOB
¢ OKConST u uMHBa3MBHOII TAaKTUKOM BemeHUA OBLIO
MpakTU4ecKu omuHakoBo (45,3% wu 40,3% nauueHTOB,
COOTBETCTBEHHO), UM 3HAYUTEIHHO YCTYIIANI IO 9acTOTe
HUCIIONb30BaHUS mpacyrpen [13]. B ator ke mepuon
B IlIBemckoM permcTpe 4acToTa MPUMEHEHMSI TUKArpe-
siopa y marmenToB ¢ OKC nmpubiausuinace Kk 70% [14].

YacroTa WMCHONMB30BAaHUS HOBBIX AaHTHAIPETAHTOB
B EBpomne, B wactHocTH, B llIBemmu, MeHsIach Imapai-
JISTBHO TIOBBIIICHUIO arPeCCUBHOCTH TIOIXOMOB K perep-
dysun. Taxk, B 2016r B llIBerun yactora penepdy3nn rpu
OKC c monpemoMm ST npubsmsmiach K 80%, MaKCHMaIbHO
3a cuer nepBuuyHbix YKB. IlapamnensHo 3TOMYy, Kak
y maumeHToB ¢ OKC ¢ mompemom ST, Tak u 63 mombeMa
ST yBenwuuBanach OO TPUMEHEHUS THKArpeiIopa.
VY manuentoB ¢ OKC n mombeMoM ST MPOIIEHT €ro UCTTONb-
3oBaHus TpubM3uics K 90%, a 6e3 mombema K 75% [14].

ITo manaeiM Poccwmiickoro peructpa PEKOPII-3,
oowemuHuBIIEro B 2015T 47 IeHTPOB, YacTOoTa MMPUMEHE-
Hust JIATT m1s Bcex BKIIIOUCHHBIX B UCCIIeOBaHUE ALy~
eHtoB ¢ OKC cocraBuia 86%, npu 3tom 71% nanueHTOB
nojiydaau kionuporpen u 14% tukarpenop. Cuenyer
otMeTUTh, 4TOo B peructpax PEKOPI u PEKOP/-2
HaszHadeHMsa Tukarpeiaopa Iipu OKC mpakTtudecku
He BcTpevanoch [15]. OmHako B pOCCUIICKUX CTallOHA-
pax yactota nipuMmeHeHus1 JJAT T 3HauuTenpHO BO3pocia,
B ToM umcie y manuenToB ¢ OKCoOmnST, n mpu nHBa3uB-
HOM CTpaTernu npuban3uiach K 92%, npu KOHCEpBaTUB-
Hoit — K 76% [16].

KaxkoB xe “moprper” maumeHTa ¢ OKC, xotopomy
B peaJbHOM KIIMHUYCCKOM ITpaKTUKE KapAnOoJIOTH Ha3Ha-
YalOT HOBBIC aHTUTPOMOOIIUTApHBIC IIperapathl? Pesyin-
TaThl aHAJI3a PETUCTPOBEIX U 00CEPBAIIMOHHEIX MCCIIC-
IOBaHWII ¢MWHBI BO MHCHWM — HOBBIC aHTHATPETaHTHI
Ha3HAYAIOT OTHOCHUTETBEHO MOJIOABIM MYKUMHAM C MIUHH-
MaJIbHBIM OpeMeHeM KOMOPOUAHOCTH. Tak, maHHbIE aMe-
PHUKAHCKOTO PEeTUCTPa IEMOHCTPUPYIOT, UYTO IIPUHAIIICK -
HOCTb K MYXCKOMY ITOJIy Ha TPETb ITOBBIIIACT IMAHCHI
Ha3HAYeHUSI HOBBIX aHTHUATPETaHTOB, paBHO KaK 1 HAJIHA-
yre UMnST no cpaBHenuio ¢ OKConST. B To ke Bpems,
Bo3pact Oosee 65 jer Ha 60% CHMUXaeT BEpOSTHOCTh
HCIIOIB30BaHMSI TUKArpejiopa Min IIpacyrpeia Imo cpaB-
HEHHWIO ¢ MOJIOONBIMM HaleHTaMM. Hamnane xpoHmde-
ckoit 6ome3nu mmouek (XBIT), ocTporo HapyIeHHST MO3-
roBoro kpoBoobpatieauss (OHMK) u 3mokauecTBEeHHBIX
HOBOOOpPa30BaHUI KaK KPUTEPHUEB BEICOKOTO HE TOJIBKO
HAIIEMIYECKOTO, HO W TeMOPPAarndecKoro prcka, TakkKe
npenonpeneseT Ha3HadeHne Kiuormuaorpena [12]. B Poc-
CHMM Ha3HaUYeHME TUKArpeopa, Kak 1 110 JaHHBIM ITPOIIH-

TUPOBAHHOIO BBIIIE MCCIAENOBAHUS, ACCOLMUPOBAHO
¢ HasmaeM UMnST n nHBa3suBHOCTEIO BeneHud [ 15, 17].

B yHukanprHOM 110 MaciTady o0cepBallMOHHOM peru-
CTPOBOM MCCJICIOBAHWY IIBEICKON TTOITYJISIIIAY TTallACH-
ToB ¢ OKC mpoaHaam3mupoBalio MCIOIb30BaHUEC THUKA-
rpejiopa M KJIOIMHUIOTpesa B YCIOBHUSIX PEATbHOM KITMHM-
yecKoi mpakTuku [ 14]. Peructp nipearionaran BKIOYeHE
BceX MmanueHToB ¢ UM, BBIMMCHIBAIOIINXCS U3 KIMHUK
IIBetmu ¢ JATT B Bo3pacre 18 et u crapmre. Kpurepu-
SIMM VICKJTIOUCHUSI OBLIN JICYCHHNE TIEPOPATbHEIMM aHTH -
KOAryJISHTaMU, PeBACKYISIpUA3alis B BUIE KOPOHAPHOTO
IIYHTAPOBAHUS B TIEPHUOMN TOCTIUTAIN3ALNU (KPUTCPUH,
ommskue K ncciaemoBanio PLATO). B ToT nepuon Bpe-
MEHHM OKOJIO 12 TBIC. TAIWEHTOB OBUIM BBINVCAHBI
Ha IATT, cocrosimeit U3 acrMpuHa YW THUKArpesiaopa,
ocTajgbHbIe 33 THIC. MAIIMEHTOB ITOTYYAIN KIOHMUIOTPEI
B coctaBe JATT. Ilpexne Bcero, ciaenyeT oOpaTuTh BHU-
MaHWe Ha pa3Indds XapaKTePUCTUK ITallieHTOB, BHITIM-
CBIBacMBIX Ha THKarpejaope 1 Kionuaorpene. IlammeATsr
C THKarpejaopoM ObUIM Ha 4 Toma MOJIOXKE, Yallle SIBIIsI-
JINCh MIPEACTAaBUTENISIMU MY>KCKOTO T10J1a, CPEAU HUX ObLIO
MEHBIIIE OOJBHBIX C OCTPOil cepaedHON HEmOCTaTOU-
HocTheio 1 XBII, y HUX pexe B aHaMHe3e ObUIM MepeHe-
cenablc UM U peBacKyIsIpM3WPYIOIINAE IIPOLIETYPHI,
a Takke aTpuOyTHI BBICOKOTO PMCKAa KPOBOTCUCHUN —
OHMK, 3n10kadyecTBEeHHBIE HOBOOOpa30BaHMS, TIepeHe-
CEeHHBIC B CTallMOHApe KpoBoreueHMs. [Ipu cpaBHeHUHU
XapaKTepHUCTUK MMAIlMeHTOB PETUCTPOBEIX MCCICIOBAHUMA
C TIOMYJIALIMEN TMallMeHTOB, YYACTBYIOIINX B MCCIIENOBa-
Hun PLATO [18], oka3anoch, 4TO B pealbHOM KIMHUYE-
CKOI1 TIpaKTHKe MallMeHThl, BeIuchiBatonecs Ha JJATT,
ObUTH Ha 8 JIeT cTapiile, B 2 pa3a Jallle UMeIH CepIeUHYyIO
HEIOCTAaTOYHOCTh M IIepeHeceHHBIe paHee OHMK.
WupiMu cnoBamu, B peanibHO npaktuke JATT npuHu-
MaloT MAIlMeHThI, UMEoIIe 0oJice BBICOKMM KaK MIIC-
MHWYECKHUI, TAK ¥ TEMOPParnIeCcKuii prcK.

B 1ieniom, cpaBHeHME ABYXJIETHUX MOCTTOCITUTAIbHBIX
NCXOMOB WH(papKTa MHOKapma B paMKaX IIIBEICKOTO
peructpa [14] moxaszamo, uyto JATT, ocHoBaHHas
Ha TUKarpejope, B aBa pasa npeBocxonut JIATT, ocHo-
BaHHYIO Ha IPUMEHCHWU KJIONHUIOTpesa, B TJIAHE CHU-
KEHUSI Pa3BUTHUS KaK KOMOMHHMPOBAHHON KOHEUHOM
TOYKH, TaK W OTHCIIBPHBIX €€ COCTaBIISIOIINX — CMEpTH,
HedaTtanbHbIX MHMapkToB Muokapma u OHMK, npu
OIMHAKOBOM pHCKE pa3BUTHs KpoBoTeueHUiA. IlpeBo-
CXOICTBO THIKATpeIopa Hal KIOMHMIOTPEIOM COXpaHM-
JIOCh ¥ TIOCJIe TIPUMEHEHUSI METONA JIOTUCTHIECKOM per-
peccum C IIeIbI0 HUBEIUPOBAHMSI BIMSIHUS IIPEICYIIe-
CTBYIOIIIMX pPa3ININi KIMHUYCCKUX XapaKTePUCTUK
MAIlMeHTOB Ha WMCXombl 3aboneBaHus. OKa3ajaoch, UTO
TIPY TaKUX YCIOBUSIX COXPAHSIIOTCS IIPEUMYIIEeCTBA IIPH-
MeHeHus1 Tukarpenopa B coctaBe JJATT — puck pasBu-
THSI KOMOMHHUPOBAaHHOI KOHEUYHOIT TOUKH B TCUCHUE IBYX
JIET CHMKaercss Ha 22%, MOBTOPHOro MH(papKTa MHO-
kapga 1 OHMK — Ha 19%, cmeptu — Ha 17%, ripu 3TOM
yBeIMYMBaeTCsl puck KpoBoTeueHuit Ha 20%. [Ipencras-
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JICHHBIC pEe3YJIBTaThl IIBEICKOTO PErUCTpa MPaKTHICCKH
IIOBTOPYUIM PE3YJIbTATHl PETUCTPAIIMOHHOTO KIMHWYEC-
cKoro ucciemoBaHust tukarpeiaopa, PLATO. OpgnHako
aBTOPBI pErucTpa OOpaTWIM BHUMaHWE HAa TO, 4YTO
B peayibHOI mpakTuke rmoptpet namueHTa ¢ JATT nmeer
0OJIBIIYI0 BapuabelIbHOCTh B OTHOILIEHUM KOMOPOUI-
HOCTH, 00Jice BBICOKMIT pUCK UIIEMUICCKUX 1 TeMOoppa-
TMICCKUX COOBITHIA.

Jlonrue roasl cylliecTBoBajia yoexx1eHHOCTD B 1IeJ1eCO-
obpasHoctu ucnojb3oBaHus JATT B TedyeHue OTHOTO
roga y manueHToB 1ociie OKC. BTo 3aKOHOMEPHO OTpa-
KaJIOCh B JAHHBIX PETUCTPOBEIX MCCIeAoBaHMi. OTHAKO
CTeIIeHb IIPUBEPXECHHOCTH Bpadeil U MallMeHTOB K MIeii-
CTBYIOIIIMM PEKOMEHIALMSIM MEHSJIach ¢ TEUEHUEM Bpe-
MEHU U pa3nJanach Mexny crpaHamu [19]. Tak, o BbIco-
kol npusBepxkeHHocTH K HATT mocie UM coobmunm
KaHanckue aBTopbl [20]. BeIIM MOmBeprHYTHI aHAIU3Y
pe3ynbTaThl HabmoneHus 3a 6ojee yeM 2100 mmarmeHTaMu
¢ UM n YKB, BreimmcanHbIX U3 26 cranmoHapoB Kanamsr
B 2011-2013rr. ITpakTudecku 90% ManueHTOB COXpaHMIN
IpUBEePKEeHHOCTD K nmpuemy JATT B TeueHue roga mocie
WM. Ucnionb3oBaHuEe pa3IMYHBIX IPEIIapaTOB — KJIOIIM -
Iorpejia, TUKarpeiiopa WiIM IIpacyrpeia — He BIHSIIO
Ha IJIUTEJILHOCTh Tepamuu. bosnee Toro, okoio 50%
MMAIIEHTOB ITPOIOJIKIUIN TePAITHIO CBHIIIIE 1,5 1eT HabIro-
nenns mmociie OKC. B kauecTtBe (haKTOpPOB, CIIOCOOCTBY-
omux ykopodeHuio cpoka JATT (MeHee omHOro roma)
BBICTYIIAJIM MECTO KMTE/IBCTBA MALIMCHTA (B OTIAJICHUU
OT IIEHTPAJIBHBIX TOPOIOB), MOXIION BO3pacT, HU3KAs
Macca Tela, HaJImIue OCTPOM CepaeyHOil HemoCTaTOd-
HOCTH BBICOKMX KJIACCOB TIPM IOCTYIUICHUM, HAJ4IUe
GUOPMIUISALINY TIpeACcCeparii B KAYeCTBE KOMOPOUITHOCTH,
IIpreM THUKarpeiopa, MCIIOJIb30BaHNE METAITMYCCKUX
CTEHTOB, BMEIIATEIbCTBA Ha IIepeOIHE HUCXOMSAIICH
apTtepuu (BO3MOXHO, 3a cUET OoJsiee yacToil (hudOpuIs-
uuu npencepauit mpu nepenHeM MM). IlpekpaiineHue
Takoii Tepanuu B 81,3% ObLIO BBITOJIHEHO I10 PELICHUIO
Bpaua. [To6ounbie 3G hEKTH KaK MPUIMHA TOCPOYHOTO
npekpamenus JATT uMmenuch TobKo y 6%; caMoCTOsI-
TEIBLHOE PEIICHNE O MpPEKpaIlcHUU Tepaluy 3aperu-
CTPUPOBAHO Bcero B 2,7% cilydaeB; TaKOil e HpPOLIEHT
IIpeKpalleHUs Tepalliy CBSI3aH ¢ HEOOXOMMMOCTEIO TIPH-
eMa TIepopaIbHBIX aHTUKOATYJISTHTOB.

B BenbruiickoM perncTpe TakKe OICHMBATIN KOJIMYC-
CTBEHHBIE MoKa3aTtenau IpuBepxxeHHoctu K JATT mocie
OKC [21]. ABTOpnl NyOAWMKAUMM ITTOAYEPKHYIH, YTO
3a TOCJIeHNUEe Toabl MpUBepXKeHHOCTh K JIATT yBenuuu-
smack. Tak, ¢ 2004-2006rr mo 2007-2009rr. mpuBepKeH-
HOCTb yBenmumiach ¢ 63,8% mno 78,1% [22]. [lpumeHeHMne
nHBa3uBHOTO JIedeHUs Ipu OKC yBenmmumBanio mpuBep-
XeHHOCTh K JJATT B mocTrocnurtaibHOM Tiepuone [21].
IMo-BumumoMy, KoHcepBatuBHOe JedeHre OKC accoru-
HUpyeTCs KaK Y Bpaueil, TaK 1 Y MMAIlMEHTOB ¢ HEIOOLIEHKOM
pHCKa TIOBTOPHBIX MIMEMHYECKUX COOBITHiI. B ommmame
OT paHee IUTHUPYEMBIX HMCCICNOBAHUM, B OCIBIMIICKOM
perucTpe He HaWAeHO pas3IuYdii B IIPUBEPKCHHOCTHU

K obs13arenpHOM mmtenbHocTH JATT (12 Mec.) B 3aBUCH-
MOCTH OT THIIa CTAaIlMOHAapa (YHUBEPCUTETCKUI VTN OPIH-
HapHblii). MHumaropom otMeHsl JATT B benbrun yaie
Bcero siBisieTcst Bpad 47%, caM malueHT — Toabko B 10%
[21]. TIpyuuHBI 1711 OTMEHBI Yallle BCETO BITOJIHE OOBEK-
TUBHBIC — HEOOXOOMMOCTH ITPOBEICHMS XUPYPTUICCKIX
npouenyp (25%) M BBICOKMII PHCK IeMOPpParn4ecKux
cobobituii (19%). Panee coobIraioch, 4to Hauboiee
YacTOM IMIPUINHON OTMEHEI SIBIISICTCSI CTOMMOCTD JICICHUST
[23]. B 2012-2013rr Ha (bMHAHCOBYIO TIPUYNHY OTMEHBI
HOATT ykazaau muiub 4% mnatmeHToB. [IpuBepXeHHOCTD
K JATT yMeHbIIanaach no Mepe yBeJIM4eHUs IJIUTEeIbHOC-
T noctuH(papkTHOTO TIeprona. B mepseie 3 Mec. mocie
OKC JATT npunumaror 6osee 90% malyeHToB, a K KOHLLY
roma — 73%. Camble OIlacHble B IUIAHE IPEKPAaIlCHUS
HOATT nocnemane 3 mec. roma ieueHus [21].

HaHHBIE O TIPUBEPXKEHHOCTH K Pa3IMIHBIM IIperapa-
TaM, BxoassiuM B JIATT, oTimyaloTcsl B pa3HbIX CTpaHax.
Tak, M0 JaHHBIM aMEPUKAHCKUX WCCIIeIOBATEIICH TpH-
BEPKEHHOCTH K IIpacyrpeiry OOoJbIlIe, 9eM K THKarpeaopy
[24]. Tlo maHHBIM OETBIMIICKUX MCCIIeAoBaTeNleit, Mpu-
BEPXXEHHOCTh K KJIOMUAOTPETY MEHbIIE, YeM K TUKarpe-
Jopy 1 mipacyrpeny [21]. Ha npuBepxennocts K JATT
BIIMSICT, TIOMHAMO BO3pacTa U (haKTa MHBa3UBHOCTH JIeUe-
aus mpu OKC, Takke HaTm4Ime COMyTCTBYIOIMIEH MaToJI0-
run. B CIIHA npuem JATT mpexneBpeMeHHO MpeKpa-
IIAFOT Yallle JIIOOM MOJOXE 55 JIeT, a TakKe MaIllCHTHI,
nonpepriuecss YKB 6e3 cTeHTUpoBaHMsI, C COMYTCTBYIO-
e XPOHUYECKON OOCTPYKTMBHOI OOJE3HBIO JIETKUX,
caxapHBIM n1rabdetoM [25] wim menpeccueii [26].

HMHTepeceH M pOCCUUCKUIT OITBIT pETUCTPOBOTO aHa-
JN3a KOJWYECTBEHHBIX M KAaYeCTBEHHBIX ITOKa3aTelleit
npusepxeHHocT K JATT. HemaBHO ObuIM OITyOJIMKO-
BaHBI JAaHHBIC HOJTOCPOYHOTO HAOIONCHUS 3a ITOIXO-
IaMH K aHTATPOMOOTHUYECKOM Tepalmy Y POCCHHACKUX
nauueHToB ¢ OKC — uccnenosanne EPICOR-RUS [27].
DTO WccaenoBaHUE SIBIUIOCH (pparMEeHTOM OOJIBIIOTO
peructpa EPICOR [28], mpoBommmoro B EBpome
u JlaTuHCcKOM AMepuKe, oobenuHUBIIETo 6onee 10,5 ThIC.
nanueHToB 555 kymmHuk mupa B mepuon 2010-2011TT.
B Poccun B maHHOM IIpoekTe MpUHSIM ydactue 600
nauyeHToB ¢ OKC 13 34 KIIMHUYEeCKUX [IEHTPOB, pacIio-
JnoxeHHbIx oT KpacHomapa mo Mypmancka u KpacHo-
gpcka (71,1% u3 HUX MYyXYMHBI, CpeqHMil Bo3pacT 60
seT). B aHanm3 OBLIM BKITIOYEHBI 599 MallMeHTOB, M3 HUX
375 (62,6%) uyenoBeK OBUIM TOCITUTAIM3UPOBAHBI
¢ UMnST, 147 (24,5%) — ¢ UM6nST u 77 (12,9%) —
C HECTAOWMJILHOM CTEeHOKApPIUEH.

B 11estoM, ecimm cpaBHUBATE ¢ MEXITyHAPOTIHBIMU TaH-
HBIMU, TO, COITIAaCHO JaHHBIM 3TOTO PETUCTPa, MPOICHT
nanueHToB, noaydaroimux JATT mpu BbIIMCKE U3 CTa-
LMoHapa, oka3aiics BeiIcOK — 81,3%, ogHako K OKOHYAa-
Huio nepsoro roga nocie OKC Bcero 62% mnanueHTOB
coxpaHstioT TpuBepxkeHHOCTh K JIATT. Tem He MmeHee,
BaxXXHO, UTO U Yepe3 ABa roma mocie rmepeHeceHHoro OKC
MOJIOBMHA TallMeHTOB Iipomojikuiaa nipuem JATT.
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BOVMNVHTA® CHUIKACT OTHOCUTENbHDbIN PUCK cepaeuHo-cocyaucTon cMepTy Ha 21% No cNaBHEHUID
¢ Knonuaorpenom K 12 Mecawy' (op o,79; 95% A1 0,69-091; p=0,0013)

Mo pesynbraTam uccnegosanna TREAT BpununTa® o6naaaer cxoxen
Ge30nacHOCTbIO C KNONMAOINENOM B OTHOLIEHUM Pa3BUTUA BONbLUMX KPOBOTEUCHWUH"
y naumenToB ¢ HMnST nocne TpomBonnanca?

CNACAEM GOMBIE | @~ .
CErOZIHA M 3ABTPA BPUNAHTA

KPATKAA UIHCTPYKLIA N0 NPUMEHEHWIO nekapcTBeHHoro npenapata Ansa KOro N BPUIIHTA® 90 mr (tvkarpenop). PeructpauuonHbiii Homep: JM-001059 . Toprosoe b . MexayHap HeMaTeHToBaH-
Hoe Ha3BaHue: TUKarpenop. JlekapcraeHHan Gopma: Tabnetku, NoKkpbITble NNEHOYHON o6onouKov| MNOKA3AHNA K MPUMEHEHWI0. Bpununta®, npumeHaemas 0AHOBPeMEHHO C aLeTUNCanMLUI0Boii Kucnomm noKasaHa LA NPOPUNAKTUKY aTe-
POTPOM60TIYECKMX COBBITHITY MALMEHTOB C OCTPLIM KOPOHa CMHEP (Hec i CTeHoKapAveil, uHdapkTom M1oKkapza 6e3 nofbema cermenTa ST wv UHGApKTOM MyoKapaa ¢ nogbemom cermenTa ST [STEMI]), Bkniouas GonbHbx,
MOAYYaBLUUX NeKapCTBEHHYH Tepaniio, U NaLeHToB, NOABEPTHYTHIX YPECKOXHOMY KOpOHapHOMY BMelLaTenbcTay (KB) unu aoptokop p (AKLL)). NPOTIBOMOKA3AHMA. MoBbiLueHHaA YyBCTBUTENLHOCTL K THKArpenopy
unu ntoBomy M3 KOMNOHEHTOB Npenapata. AKTUBHOE NaTonoruYeckoe KpoBOTeueHie. BHyTpUuepenHoe KpoBOM3NMAHME B aHaMHe3e. ‘,lMepeHHau WIN TAXENas NeYeH0YHas HeA0CTaTouHOCTb. COBMECTHOE MPUMEHeHNe TUKArpenopa ¢ MOLHbIMH
uHrn6utopamn CYP3A4 (Hanpumep, ket KnapuT POM 1 aTa3aHaBupoMm). [leTckuit Bo3pact £o 18 neT (B CBA3M C OTCYTCTBUEM AAHHBIX 06 3¢¢eKTMBHocW| 11 6€30MacHOCTY NPUMEHEHIA Y aHHOI
rpynnbl naumenTos). C OCTOPOXHOCTbIO . Mpexnpac Tb B K Kposoreueuma (Hanpumep, B cBA3Y € HeflaBHo nonyquHom TPaBMOi, Hef;aBHO Np onepaumem Hapy (BEPTbIBAEMOCTI KPOBY, aK-
TUBHBIM UK KENYAOUHO ) (c™. pasgen «Ocobble ). MauvenTbI ¢ conyTe paTamu, NOBbILLAIOLLMM PUCK Kposomueumm (T.e. HecTepoUAHbIE NPOTUBOBOCNANMTENbHBIE
npenaparbl, nepopanbHble aHTUKOArynAHTbI /Ui ¢M6puuonmmxu) B TeyeHue 24 YacoB 10 Npviema npenapata bpununta®. ﬂaumembl CMOBBILIEHHbIM PUCKoM pa3BuTHA bf D, 60bHble ¢ CUHAP nabocTv cvHycoBoro

y3na be3 kapauocTUMynATOpa, C

P T i1 6nokapoi 2-0it unm 3-eif cTeneHu; 06MOPOKOM, CBAI3aHHbIM ¢ 6pavKapAvei) B (BA3Y C HEAOCTATOYHBIM OMbITOM KNMHIYECKOrO npmmeHeHuﬂ npenapata bpununta® (cm. paspen «Ocobble
yka3aHuA»). Mpu COBMeCTHOM Ty ¢ npenapatamy, B I Tukarpenop AoMmKeH CNob30BaTbEA € 0CTOP Tbio y naLy cbp i acTmoii u xp: Koi 06CTPYKTUBHOI B0Ne3HbH0 Nerkux
(XOBN). Enu nateHT Co0BLIAeT 0 BO3HIKHOBEHIM HOBOTO SMA30/13 OMbILLIKH, 0 ATMTEIbHOM OBbILLIKE Wi OfIbILLIKM, He npoBecTi 06¢ B 71y4a€ HeMepeHoCUMOCTH, NIeYeHIe TKArPENiopom AOMKHO BbiTb npe-
Kpaitieqo. Ha dore npuewma npenapara bpunHTa® ypoBeHb KPEaTUHIHa MOXET MOBLICATHCA (cm. pazgensi «ToboyHoe pevictaue, «Ocobble ), B (BA3U C YeM Heolxop| Tb OLIeHKY N0YeYHOi! yHKLIAY B COOTBETCTBIM C py-
TI/IHHOVI KNMHUYeCKoi npamnom oﬁpamaﬂ 0c060e BHUMAHHe Ha NaLmneHToB OT 75netm (Tapuue, naumeumacymepeuuom WM TAXKENON NMOYeyHoi HEe/10CTaTOYHOCTbI0, NALIMEHTOB, nonyuamu.mx Tepanuto aHTaroHNCTaMu peLenTopoB K aHrUOTeH-
3uHy. H ( ocTop Tb Y NALWMEHTOB C rUNepypuKkemiteil Ui NoAarpuueckvim apTpUTom B aHamHe3e. B kauecTBe npeBeHTUBHOI Mepbl CrieqiyeT U3beraTb NpUMeHeHNA THKarpenopa y nauueHToB ¢ runepypukemMuyeckoil
Hedponatueit. He €TCA COBMECTHO [ TUKarpenopa v BbICOKOiA NOAAEPXUBAIOLLIEiA J03bI ALETUACANMLMAOBO KuCnoTbl (6onee 300 mr). Mpy COBMECTHOM NPUMEHEHUN AMOKCMHA U Npenapata bpunuHta® pekomeraoBaH
TUATENbHbII KAHWYECKMit 1 NaBOPaTOPHDI MOHUTOPHHI (HACTOTbI CEPARYHbIX COKPALLIEHWA, Y PU HANVYMM KNVHUYeCKWX NoKa3aHWil Takxke KT 1 KOHLIHTPaLMi AUrOKCUHA B KpoBY). HET AaHHbIX 0 COBMECTHOM NPUMeHeHY TUKarpenopa ¢
MOLLIHbIMI UHTM6UTOpaMK T potentaP W XUHUH), B CB3U CYEM U1X COBMECTHOE IpUMEHEHIE OMKHO OCYLLIECTBIATLCA COCTOPOXKHOCTIO (CM. paspen «B3aumope/iCTBie ¢ ApyriMM neKapCTBEHHbIMY CPEfCTBAMM
11 ipyrue BUfbl IeKapCTBEHHOTO Bsaumoneucmm») CI'IO(OE TMPUMEHEHIA 1 J03bl. Cneayet HauMHaTh € 0AHOKPATHOIA Harpy304Hoii 403bl 180 Mr v 3aTem NpogomKarb npuem no 90 Mr 4Ba pasa B cyTki. Il
BpunuHTa®, BOMmKHbI eXeHeBHO NPUHIMATD aLeTUncanMLMnoByto kucnory (ot 75 mr go 150 mr). NOBOYHOE AENCTBUE. Mo AaHHbIM uccnenoBatmua PLATO CaMbIMI YACTbIMY OTMEHABLLMMICA HEXENaTeNbHbIMW ABEHUAMN y nauuemos npw-
HIMaBLLIMX TUKArpenop, Gbin ofiblLLKa, yLLMObI M HOCOBbIE KPOBOTEUEHNA. YacToTa pa3BUTUA HeXenaTeNbHbIX peakLuii on TCA CHCt YCNOBHbIX 0603HaueHMit: 04eHb yacto (=1/10), yacto (=1/100, 1/10), Heva-
€10(=1/1000, 1/100), peaxo (=1/10000,1/1000). HexenarenbHbie iekapCTBEHHbE peakLMi M0 YaCToTe Pa3BUTYA U KNACCY CACTEMbI opraHos MeTaﬁoan W NUTaHVe: peaiko — runepypukemua. HepBHas cucTema: Heyacto — BHyTpUYepenHoe
KPOBOM3AUAHWE, FONIOBHAA 6071b, FONOBOKPYKEHIE; PeIKO — NaPeCTe3us, CYTaHHOCTb CO3HaHNA. OpraHbl 3peHNA: HeYacTo — Kp! I KOHDIOHKTI p ). OpraHbl CyXa: peiko — KPOBOM3AUAHME B
yX0, BEPTHIO. [JbiXaTenbHaA CACTeMa: HaCT0 — OfJbILLIK3, HOCOBOE KPOBOTEYEHE; HeYaCTo — KPOBOXapKaHbe. IILeBAPUTENbHAA CUCTEM: HacTo — )Kenynoquo KVLLIeYHble KDOBOTEUEHIA; HeYacTo — PBOTa C KPOBbI0, KpoBoTeueHuts i3 A3BbI KKT,
T Hble Kp , FaCTPUT, Kp B POTOBOIA NONOCTU (BKNH0YAA FMHTVIBANbHbIE KPOBOTEUEHIS), PBOTA, AUapes, abAoMUHanbHas 601b, TOLLHOTa, AUCTIENCHA; PeAKo — eTp HOe Kpo| , 3an0p. Koxa
" I'IOIJKO)KHbIE! TKaHW: 4aCTO — MOJIKOXKHbIE W KOXHbIE reMopPariik, CUHAK; HeYacTo — Cbifb, 3yA. OnopHo-ABMraTeNbHaA CACTeMa: PEIKO — remapTpo3. MoueBbIBOAALLAA CUCTeMa: HeyacTo — Kposmeqeume 13 MOYeBbIBOAALLIMX NyTeid. Penpo-
[IyKTUBHaA CUCTEMA: HeYacTo — BariHanbHble KpOBOTeYeHuA (BKMIouas MeTpoppariu). OTKMoHeRutA nabopaTopHbIX NoKaaTeneii: peKko — yBeNUeHie KOHLEHTPaL KpeaTiHiHa B KpoBM. MMpouite: YacTo — KPOBOTEUEHUE Ha MecTe npoBeze-

HUANp Pbl; HEYACTO — Kpi nocne npoueaypbl; peako — Kp 113 paHbl, TpaBMartinyeckoe kpoBoTeyeHute. locTMapKeTUHroBoe Hap (0 CTOPOHbI i CUCTEMbI: peaKLiuy NOBbILLEHHOI YyBCTBU-

Te/IbHOCTH, BKNlIO|aA AHTMOHEBPOTUYECKMIA 0TeK (cM. papen «[lpoTuBonokasaxua»). [lata yreepxaeHua —01.12.2016.
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XapakTepusyss POCCUUCKYIO IIOIYJISINI0 IaIeHTOB,
HE0OXOIMMO OTMETHTh, UTO Y HUX OTCYTCTBOBAJIN Pa3JIH-
yus 10 vactote mnpumeHeHus [JATT B 3aBucumocTu
ot tura OKC. BeposiITHO, 3TO CBSI3aHO C BBICOKOM KBaJIH-
dukanmeil Bpadyeili OOJbHUYHBLIX YYPEXKICHUI, TTPUHU-
MaBIINX ydacThe B peructpe. Cpennt OOIbHBIX, IIEpEeHEC-
mmx UMnST, JATT B tedenne 12 Mec. TIpomoirKaiach
y 72,4% mnalLueHTOB ¢ MHBa3UBHOW ¥ juib y 39,8%
¢ KoHcepBatuBHOI crparerueil BemeHus OKC. Anaio-
rmyHo, y mauueHToB ¢ UMOnST JATT B TeueHnue 12 mec.
npopoxanach B 77,3% ciydaeB 1ocje WMHBa3MBHOM
CTpaTeruu JeYeHMs U TOJIbKO B 26,4% ciy4aeB IpH KOH-
CcepBaTUBHOII Tepanmmu. DTH (PaKThl TOBOPSIT O HEOOXOMM-
MOCTH 00Jjiee CTPOTOro COOMIONCHMS pPEKOMEHIAIIMA
B oTHoumieHuMn TipoBeneHus JATT Ha amOynatropHOM
aTane B pOCCHiiCKUX ycinoBuax. CienyeT OTMETHTh, UTO
npuBepxeHHocTh K JATT y manmentoB ¢ MUMnST
n MUMO6ST B Tpymiie KOHCEpBAaTUBHOIO JieYeHUs ObIIa
XyXxe, yeM y nauueHToB nociie YKB kak 4depes 1iecTb,
Tak 1 yepe3 12 mec. Kak ObI TO HU OBIJTIO, TaxKe B TIEPUOLT
2011-2012rr 6omee 10% maumenrtoB npomonkanu JATT
B TeueHue BToporo roga nociae MM.

Baxno moHMMaTh, KaKyl IIPUIMHY OOO3HAUMIN
Bpayl B KayeCTBe MIaBEHCTBYIoLIei it otMeHbl JJATT?
Bonee 60% Bpaueii B KauecTBe IpuurHbl OTMeHbI JATT
OTMETUIIN (PaKT TOCTIDKCHUS peKOMEHIOBAaHHEIX 12 Mec.
Tepanuu 1ociie nepeHeceHHoro OKC. MuHMMaeH IIpo-
HeHT npuunH otMeHbl JIATT, cBsI3aHHBIX C pa3BUTHUEM
OCJIOXHEHMI 1 HexKelaTeIbHbIX siBeHuii. Hakownelr, 22%
MMaIeHTa OTMETIIN (PMHAHCOBYIO IIPUYMHY B Ka4ECTBE
[JIABHOM IIJIT OTMEHBI IIpeIiapara.

Taxum oOpa3oM, pe3yabTaThl POCCUNCKUX U 3apy0eK-
HBIX PETHCTPOBBIX MCCICHOBAHUIT ITOKA3BIBAIOT, YTO
CYIICCTBYIOIINE PEKOMEHIAIINU SIBJISIOTCS TJIABHBIM
aprymeHToM st oTMeHBl JIATT mocne omHoro ropa
nedennss. OmHaKO B HAcToSIIee BpeMs ITOSBIINCH
CepbE3HbIE apTYMEHTHI IS UCTIOJIb30BaHUsl bojiee Mn-
tenbHOI JIATT y onpenenéHHO KaTeropuu MalMeHTOB,
0J1arornoJydyHo MEepeXMBIIMX IIepBblii rom mocie MM.
DTN maHHbIE OBUIM IIPEOCTAaBICHBI B MCCICIOBAHUM
PEGASUS-TIMI-54 [29].

Tem He MeHee, BOZHHMKAET BOIIPOC, HACKOJIBKO BOC-
MPOM3BOINMEI pe3ynbTaThl uccienoBannsts PEGASUS-
TIMI-54 B pealbHOW KIWHUYECKOM TIpaKTUKe?
Hackoibko gacTo gepes rox rmocite mepeaecenHoro OKC
MOXHO BUIETH MalMEHTOB, COYETAIOIINX BHICOKUI PUCK
WIIEMUYECKUX U HU3KHMI PHCK TeMOPPArmIeCKUX COOBI-
trit? OTBETHI HA 3TH BOIPOCH OBLIM ITOJIYYCHHI B aHAa-
JIM3e pe3yJBTaTOB peTucTpa (hpaHITy3CKOil ITOITYJISIINN
namyeHToB, TepexuBmux MM B 2005-2010rr [30].
Hab6mronenne 3a mamyeHTaMHd B PETUCTPE TIPOBOAUIOCH
B TeUYCHME TpeX JIET, a OCHOBHAs IEJIb HCCIICIOBAHMS
COCTOSIJIa B COIOCTaBJICHNU XapaKTEePUCTHUK ITAIleHTOB,
YCIEIIHO MePeXXUBIINX TIepBblit Toxn rmociae UM 06e3 uiie-
MHUYECKIX W TeMOPPArmdeCcKNX COOBITHIA, ¢ XapaKTepH-
CTMKaMM IIallICHTOB, BKJIIOYCHHBIX B HCCJICIOBAaHUE

PEGASUS-TIMI 54. I1lepBoHavyainbHO aHATTA3Y TTOABEPT-
JIMCh OdaHHble 0 2226 maumeHTax ¢ UM, mepexwuBiine
nepsuiit Tox mociae OKC. Janee 6butn UCKITIOYEeHB 29%
MAIMeHTOB C PAa3BUBIIMMUCS B TEUCHUE 3TOTO BPEeMEHU
WIIEMAYECKUMU COOBITUSAMU, M3 OCTABIIMUXCS ITaIlCH-
TOB OBITH BBIICJICHBI T€, ¥ KOTO IIPUCYTCTBOBAJ XOTS OBI
OIMH CEepIeYHO-COCYIUCTHIN (haKTOpP BHICOKOTO HMIIEMHU-
YeCKOTO PHMCKa, 3aTeM W3 aHajam3a OBbLUIA HMCKITIOUCHBI
MAllMEHTHl C BBICOKMM TeMOPPATMYCCKUM PHCKOM.
B urore okaszanochk, 9TO IMAIIMEHTOB, MMEIOIINX OJIM3KIE
XapaKTepUCTUKU K ITOPTPETy IMallieHTa B UCCICIOBAHUN
PEGASUS-TIMI 54 nocrarouro MHOro — 38,8% ot Beex
MalMeHTOB, BBIMMCAHHBIX KX cTanuoHapa, u 54,5%
MAIlMEHTOB OT TeX, KTO TMEPeXWI 0e3 HIIeMHICCKUX
cobniTuit mepsblii rom mociae MM. Emie onuH BBIBO.
OUTHPYEMOTO WCCIIEAOBAHMSI COCTOUT B ITOHMMAaHWU
TOTO, 4TO “IOpPTpeT”’ MAIMEHTa, MMEIOIIETO BBICOKUA
PHUCK TIOBTOPHBIX CEPACUYHO-COCYIMCTBIX COOBITHIA,
B peaJIbHOI KIIMHUYECKOM MMPaKTUKE, Taxe TIPU YCIIOBUT
YCITEIITHO TIPOXUTOTO UM IIepBOTO rofa rmociie UM, otim-
yaeTrcsd OT Tmomnynsauuu OonbHbBIX ¢ WMUM, B 1menowm,
¥ OT TTOITY/ISIIIUY TAlFEHTOB, BKIIFOUCHHBIX B MCCIICIOBA-
Hue PEGASUS-TIMI 54. ITanueHTH aHaAIU3UPYEeMOTO
perucTpa oKas3alrnch Ha BOCEMb JIET CTapIlle, Jale ObLIN
MpencTaBieHbl MalMeHTaM1 XEHCKOTO I10Jia, YeM 00Jb-
HbIe B oO1eit nomynsiunu UM 1 marueHTHI U3 UCCIen0-
Banua PEGASUS-TIMI 54. HabmoneHue 3a maiveH-
TaMu (ppaHITy3CKOTO PETUCTPa B TEUCHME TPEX JICT ITOKa-
3aJI0, YTO YacTOTa Pa3BUTUS WIICMHUYCCKMX COOBITHIA
paBHOMEPHO HapacTaeT Kaxnplid rom. I1pu 3ToMm gacTora
PA3BUTHS TAKOW KOMIIO3UTHOU KOHEYHOW TOYKH, KaK
cmepTh, UM, OHMK 1 moBTOpHBIE 3KCTPEHHbBIE TOCTTN-
Talu3alMi y TAlMEHTOB B peaibHON KIMHUYECKON
MpakTUKe TIPaKTUYECKA B IBa pa3a BEIIIE, YeM B TPYIIIIC
wranedo wucciaenosanma PEGASUS-TIMI 54. Bemre
oKasajach M BEPOSITHOCTh CMEPTEIBHOTO MCXOIa
OT JTI00OM TIPWYMHEI, a TaKKe BEPOSITHOCTh Pa3BUTHS
OHMK u Ttsxenoro kKpoBoreueHus. Bo MHOrom 31O
OBLIO CBSI3aHO CO CTPOTMMM KPUTCPUSIMU BKITIOUCHUS/
ucKIIoyeHus:, npuMeHsBimmucst B PKW, npennonaras-
MU BKJIIOUCHUE MAIIMEHTOB C OrpaHMYCHHBIM KOMOP-
ounHbIM (oHOM. PesdynbraThl (hpaHIIy3CKOrO perucrpa
TOOYEepKUBAIOT BaXXHOCTH y4eTa BceX (PaKTOPOB, CITIOCO0-
HBIX TOBHIIIATH BEPOSTHOCTD PAa3BUTHS HEXEIATCIbHBIX
SBJICHWI B (POPMHPOBAHMU TPYIIILI TALIMECHTOB [IJIS
arpecCUBHOI aHTUTPOMOOILIMTAPHOI TEPaITHH.

B nactostiiee Bpemss HeT 3((PEKTUBHOrO WHCTPY-
MEHTAa, TO3BOJISIONIETO JIETKO OIEHUTh PUCK WIIeMUUC-
CKHX COOBITHI 3a TIpeneslaMy IIEPBOTO Tofa, IIepesKUTOrO
nocie UM. HaubGonee ripocToii criocod — MCIob30BaTh
KpuTepun BKinoueHus B ucciienoBannie PEGASUS-TIMI
54 s BBIIETICHUS TaKUX MTAIIMEHTOB (TIOXIUION BO3PACT,
noBTOpHBINA VUM, MHOroCOCYIUCTHII KOPOHAPHBIA aTe-
POCKIIepO3, HaINYME XPOHWYCCKON OOJIe3HM IOYeK,
Hajimame caxapHoro amabera). C IMO3UIMKA 3TOTO WHTE-
pPECHBI JTaHHBIC, IIpeacTaBiieHHbIe B 2017T UTaTbTHCKAMUT
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16,8%

34%  34%

OpHoneTHUi puck cMeptu 1 UM

0 1 2 3 4-5

ITALIAN risk score
Ha kputepusix PEGASUS

Her kpurepuen
PEGASUS-TIMI 54
(n=324)

>1 xpurepus
PEGASUS-TIMI 54

KomnunuectBo kputepues BkitodeHuss PEGASUS (n=324)
MakcuMaJibHOe KOJIMYECTBO 6a/uutoB = 13
KnuHuko-aHaMHeCTUYeCKUe MPU3HAKU OP 95% 1N p B3BelieHHOE KOJIMYECTBO OALIOB
Bospacr >65 niet 2,27 1,44-3,56 <0,001 2
CK® <60 mi/mun/1,73 m? 2,85 1,89-4,30 <0,001 3
INepeHeceHHblit panee UM 3,01 2,01-4,50 <0,001 3
MHorococynucTblii KOpOHapHbBI aTepOCKIEPO3 2,87 1,84-4,49 <0,001 3
CaxapHblii Tuabdet 1,62 1,05-2,50 0,03 2

Puc. 1. Mogenb puckomeTpuu, ocHoBaHHas Ha kputepusix PEGASUS-TIMI 54 [31].

KapouojioraMu Ha EBpoITeiickoM KOHTpecce Kapauoyo-
roB [31]. Marenzi G. S. ¢ coaBTropamu OblJ1a pa3paboTaHa
IIKaJIa OIICHKM pUCKa IIJIST TPOTHO3UPOBAHMS ITOBTOPHBIX
MM u cMepTelbHBEIX HMCXOHOB B TEUCHME Toma ITOCTe
nmepeHeceHHOro UM, MCIOIb3ysT KpUTEPUH BKITIOUCHMST
B ucciaenmoBanne PEGASUS-TIMI 54 [32]. ITo xaxoomy
Kputeputo BkitodeHus1 B PKM Obl1 paccunTaH OTHOCH-
TenbHBIM pucK (OP) pa3BuTss KOMOMHUPOBAHHOM
KOHEYHOM TOYKM (CMEpTh U TOBTOpHBIE UM B TeueHUe
roja), KOTOphlii ObLI IpeoOpa3oBaH B OJMKaiiliee 1e10e
3HAYCHHNE; CyMMa STHX 3HAUYeHWI maBaja KOJUYECTBO
6autoB o mKaie pucka. M3 1324 nmanmentoB ¢ UM 997
(75%) wmenn >1 xpurtepueB BkioueHuss PEGASUS-
TIMI 54; omgHometrHuUit puck cmeptt 1 UM Bospacran
C YBEJIMYCHHUEM KOJIMIESCTBA OMHOBPEMEHHO TIPUCYTCTBO-
BaBIINX KpuUTepreB. MHOTOGAKTOPHBINA aHaJINU3 TT03BO-
JIVUT TIOJTYYHTH IIKAJTy PUCKA ¢ MAKCUMAJIBHBIM KOJIMYECT-
BOM 0aj1oB 13 mo 3Toi1 mKaie (puc. 1).

IMomBonst WMTOT HACTOSIIEMY aHAIU3Y, CICIyeT IIOMI-
YepPKHYTh, YTO IIPUBEPKEHHOCTD K BEITTOJTHEHUIO COBPE-
MEHHBIX peKoMeHaaluii mo mpumeHeHuto JIATT y mamu-
eHToB ¢ OKC u3 roma B ron yBemamBaeTcs. Pe3ynbraTsl
PETUCTPOBBIX WMCCICHOBAHUN CBHUICTCIBCTBYIOT O TOM,
YTO YBeIMIMBaeTcs yrciio nanneHToB ¢ OKC, mpumHrMa-
fomux B coctaBe HATT “HoBbIe” aHTHMArpeTaHTHI (THKA-
rpenop, mpacyrpen). OmHAKO IO CHX MOpP CYIIECTBYIOT
OrpaHuWYeHUs i IIUpoKoro wucnojb3oBaHus JATT,
B CBSI3M C YeM OIpeleicHHasT KaTeropysl MalleHTOB

¢ OKC Bce eme He mtonygaeT “amexkBatHoi” JATT. IIpo-
JOJIKAET COXPAHSTHCSl accolualvs CTeNeHU “MHBa3UB-
Hoctn” BeaeHus OKC u arpeccuBHoct JATT, urto
smmraet rmanueHToB ¢ OKC n KoHcepBaTUBHOI TAKTHKOM
BeIeHNUS 3HAYMMOTO KOMITOHEHTA YIyJIIaIOIei IIPOrHO3
Tepanun. HoBble aHTHATpeTaHTHl, B YaCTHOCTH, THKArpe-
JIOp, Yallle Ha3HAYaroTCSI MOJIOABIM TaIlMeHTaM MYX-
CKOTO TI0JIa, UMCIOIINM HU3KUM PUCK TeMOPPArndecKuxX
COOBITUIA.

IlogoOHBIe HaOM0OAEHUS psA — UcCcaegoBaTelein
Ha3BaJdM “mapamoKcoM JiedeHus-prucka” [33], KoToporit
3aKJII0YaeTcsl B TOM, YTO YeM MEHBIIE 0a30BBIM PUCK
Pa3BUTHUS CEPACUYHO-COCYINCTHIX OCIOXKHECHNN 1 MEHEe
BBIpaxkeH KOMOpOUIHBIN (poH y manneHTa ¢ OKC, tem
OOJIBIIIC Y HETrO BEPOSITHOCTDH ITOJIYIUTH 0OJIce ITOJTHO-
LIEHHOE JIeueHue, BKJouas peBackyaspusauuio u JATT
B cocTaBe “HOBBIX” nme3arperaHToB [34]. B oTHomeHum
npumerennsa HATT mpu OKC rtakke ObUT OTMEUeH
deHoMeH “mapajokca KJionmuaorpesna”, oTpakalouuit
¢akT TOro, 9YTO TUKATPEIOP MPEAIIOITUTEIbHEee Ha3HA-
gaercss MoyiogbiM manmeHTaM ¢ OKC, momBeprimmmcst
YKB, ¢ HM3KMM 0a30BbIM CEPIAEYHO-COCYAUCTHIM
PUCKOM ¥ MUHUMAJIbHOII KOMOPOMIHOCTBIO, a KJIOMH-
IOTpell — TIOXUJIBIM 00Jiee KOMOPOUIHBIM OOJBHBIM
C TIPEMMYIIECTBEHHO KOHCEPBAaTUBHOM TaKTUKOIT Beme-
HU [35]. M0OXHO TOBOPUTH O HEJOUCITOIBE30BaHUM BO3-
MOXHOCTe “HOBBIX” me3arperaHToB B coctaBe HATT
B pealbHOIl KIMHWYECKON TpakKTWUKe IIPH BeOCHHUU
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manreHToB ¢ OKC 1 BBICOKMM PUCKOM HIIEMUYECKUX
COOBITHUIA.

Tem He McHee, B IEJIOM MOXHO C YBEPEHHOCTBIO
TOBOPHUTH, YTO 3(pGeKTh BKIIOUCHUS THUKarpeaopa
B coctaB HATT (3ddeKTUBHOCTh M 06€30IIaCHOCTD)
B peaIbHOM KIIMHUYECKOI MpaKTUKE B IICJIOM COOTBET-
ctByoT pesynsrataM PKWM u, mo onbITy mpuMeHeHUs!
B PETUCTPOBBIX MCCICAOBAHMSAX, TIOJTHOCTHIO BOCIIPOM3-
BOISITCSI, YTO HEOOXOMMMO TPAHCIMPOBATh M Ha TTalleH-
ToB ¢ OKC, oTHOCIIINXCS K 00JIee TSKEIOMY KIMHUYE-
ckoMmy crarycy. CienyeT NMOTYEPKHYThb, UYTO KPUTCPUU
BBICOKOTO MIIIEMUYECKOTO PHCKA, UCIIOIb3yeMbIC B paM-
kax PKW, B 11e10M, COOTBETCTBYIOT OLIEHKE pHUCKa
B peaJlbHOM KIMHWYECKON IIpakThKe. TeM He MeHee,
MMAIIMEHTHI B PETUCTPOBBIX MCCICAOBAHUSIX OKA3bIBAIOTCST
boiree “TSKETBIMI” KaK C TTO3UIINHN UIIEMUYECKOTO, TaK
W TeMOpPParmndecKoro pMckKa, 9ro TpeOyeT TIIATeITbHOM
OLICHKU PHICKOB IIpY TIPUHSITUU PEIICHUS O HEOOXOmM-
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HoBble cTaHaapTbl 6€30NaCHOCTU aHTUKOAryNIAHTHOW Tepanum npu Gudpunn[auUM npeacepauin

bapaHosa E. n-

0630pHas cTaTbst NOCBALLEHa 6€30MacHOCTN 1 3PPEKTUBHOCTU NPUMEHEHUS NPSi-
MbIX OpasIbHbIX aHTUKOArYNSIHTOB: UHrMBUTOPa TPOMOUHA faburaTpaHa atekcunara
1 MHrMBUTOPOB Xa dakTopa CBepThiBaHWS KPOBW anukcabaHa, pusapokcabaHa
1 3p0kcabaHa B CPaBHEHUMN C aHTarOHMCTOM BuUTamMuHa K BapdapnHoM y 60bHbIX
C HeknanaHHol ¢ubpunnsuveit npeacepamii. MoayepkMBaeTcs NPEUMYLLECTBO
NPSIMbIX OPasbHbIX aHTUKOArysHTOB: NPW CONOCTaBUMOV U 6onbLueit 3pPekTrB-
HocTw, Bonbluas 6e3onacHocTb. Ocoboe BHMMaHMe B CTaTbe yaeneHo aaburarpaHa
3TeKcunaTy, KOTopblii IPOAEMOHCTPUPOBaN BLICOKYIO 9P dPeKTUBHOCTb 1 Ge3onac-
HOCTb B PaHAOMN3NPOBAHHBIX KMHUYECKWX NCCNEN0BAHNAX U B PEANIbHON KINHM-
4eckoi npakTuke y 60NbHbIX C HeknanaHHoin Gubpunnaumel npeacepamin. Kpome
Toro, fabvratpaHa aTekcunat B COCTaBe ABOMNHOW aHTUTPOMBOLIMTAPHO Tepanu
y 60MbHbIX MLEMUYecKoi GONe3HbI0 cepaLa Nocne CTEHTUPOBAHUS KOPOHAPHBIX
apTepuii NPOAEMOHCTPUPOBaN 6€30MacHOCTb — MEHbLLYIO YaCTOTY KPOBOTEUEHWIA,
4eM TPOHast aHTUTPOMBOTHYECKAs Tepanusi, B COCTaB KOTOPOW BXOAWN BaphapuH.
HoBbli1 9Tan 6€30MacHOCTY Npu NeyeHnn faburaTpaHoM OTKPbIBAET perncTpaums
B Poccum aHTaronucTa gevictems aToro npenapara — naapyuvaymaba, KoTopsblit
ObICTPO M 3PEKTUBHO GNOKMPYET AeiicTBMe AaburatpaHa npu HEOOXOAMMOCTM
9KCTPEHHbIX XMPYPrMyecknx BMeLaTenbCTB MM NpoLeayp, Npy Tpasmax u 60b-
LUMX KPOBOTEYEHUSIX. B CTaTbe M3noxeHbl NokazaHuns Ans NPUMEHeHUs naapyLmay-
maba 1 METOAMKa ero BBEAEHNS.

Poccuiickuii kapauonoruyeckuii xypHan. 2018;23(10):136-144
http://dx.doi.org/10.15829/1560-4071-2018-10-136-144

KntoueBble cioBa: npsiMble 0pasibHbie aHTUKOArynsHTbI, Grépuanaums npeacep-
Wi, faburaTpaHa aTekcunar, uaapyumusymas.
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New safety standards for anticoagulant therapy in the treatment of atrial fibrillation

Baranova E. .

The review article study the safety and efficacy of using direct acting oral
anticoagulants: thrombin inhibitor dabigatran etexilate and inhibitors Xa of the blood
clotting factor apixaban, rivaroxaban and edoxaban compared with the vitamin K
antagonist warfarin in patients with non-valvular atrial fibrillation. The advantage of
direct oral anticoagulants is emphasized. Particular attention is paid in the article to
dabigatran etexilate, which demonstrated high efficacy and safety in randomized
clinical trials and in actual clinical practice in patients with non-valvular atrial
fibrillation. In addition, dabigatran etexilate in the composition of dual antiplatelet
therapy in patients with coronary heart disease after stenting of the coronary
arteries demonstrated greater safety than triple antithrombotic therapy, which
included warfarin. The article shows indications for the use of dabigatran antagonist
idaruzizumab and the method of its administration.

Russian Journal of Cardiology. 2018;23(10):136-144
http://dx.doi.org/10.15829/1560-4071-2018-10-136-144

Ouopmwmnsauua npeacepnuii (PI1) — Hamboiee
yacToe ycToitumBoe HapyiieHne putMa cepaia ®I1, pac-
MIPOCTPAHEHHOCTh KOTOPOTO B ITOCTICIHUE MECATUICTHS
HeykaoHHO Bo3pacTtaeT. B 2010ry 33,5 MiH moneit B Mupe
ObL1a 3apeructpupoBaHa 3Ta aputmus [1]. I1lo maHHBIM
monyassinoHHOro MpeMUHTEMCKOTO HWCCIeTOBaHMS,
onyoimmkoBaHHBIM B 20151, pacmpoctpaHeHHocTh DI
3a 50-JeTHUI ITepron HaOIIONeHUS YBETUIMIACh Y MYXK-
yuH B 4,7 pas, a y XeHIIuH — B 3,6 pas [2]. PIT — npu-

Key words: direct oral anticoagulants, atrial fibrillation, dabigatran etexilate,
idarucizumab.
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ypHa pa3BuTUs 25% wulleMHYEeCKUX MHCYILTOB |[3].
Hamnuue ®IT B 5 pa3 yBenmuuBaeT 4acTOTy Pa3BUTHUS
Kaparmo3MOOIMIecKOro MHCYIbTa M CHCTEMHBIX TPOMOO-
aMbomuii [4].

[IpuMeHeHNEe aHTHKOATYISTHTOB y manueHToB ¢ DI
3HAYUTEIHLHO YIYJIIaeT IIPOrHO3, B YACTHOCTH, Ha (POHE
smeueHnst aHtaronnctoMm ButammHa K (ABK) Bapdapu-
HOM 4acTOTa MHCYJIBTOB CHIKaeTcs Ha 64% [5]. ITpsimbie
AHTUKOATYJISTHTEI, HE OTHOCSIIMECS K aHTarOHHUCTaM
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putamuHa K (HOAK) — npsiMoit “HTHONTOp TpOMOMHA
(6mokatop Ila chakTOopa cBepThIBaHUS KpPOBH) maOWTa-
TpaHa 3TeKCUJIaT YWIM MHTHONTOPHI Xa (haKTopa CBEpPTHI-
BaHMS KpPOBU (armmKcabaH, prBapoKcadaH M 3moKcabaH)
AMECIOT TIPEUMYIIECTBO TI0 CPAaBHCHMIO C BapGhapHHOM.
Puck remopparnueckoro nHceyasra nipu Tepanuu HOAK
HIKe, 4yeM Ha (doHe nedeHus BapdapuHoM. HOAK
He TPEOYIOT TUTPOBAHMS O3Bl M HE HYXKIAIOTCS B J1a00-
paTopHOM KOHTposie 3P deKTUBHOCTH [6]. YcTaHOBJIEHO,
yto Kaxaeiiit HOAK o6amaeT onpeneIeHHBIMU IIPEUMY-
IIeCcTBaMU Tiepel Bap(aprmHOM B YCIOBUSIX KOHKPETHOTO
KIMHNYeCKoro ucibiTanus. [Tocie ycrmenrHoro 3apepiie-
HUS PaHIOMM3NPOBAHHBIX KIIMHUYECKNX MCCIICIOBAHUIA
(PKW) III ¢aser RE-LY, ARISTOTLE, ROCKET AF
n ENGAGE AF-TIMI 48 maburatpaHa 3TeKCHJIaT, alliK-
cabaH, puBapokcabaH u 3;[01(0.':16aH1 ObLTM OHOOPEHBI
K KIMHUYECKOMY TPUMEHEHUIO y MAIlMeHTOB C HEKJIa-
manHoi II. [Ipn HaTUYUKM BBEICOKOTO PHCKA WHCYIIBTA
W CUCTEMHBIX 3M00iuii (2 M 6ojiee OAJIOB IO IIKAe
CHAzDSZVASc y My>X4iH 1 3 1 Oojee OalJIOB y XKeH-
muH) Tepanusa aHtukoaryiastHtamu (HOAK mmu ABK),
HECOMHEHHO, TI0Ka3aHa OOJBHBEIM ¢ HeKimanmaHHoil I
(xmacc IA) [6, 7]. B HacTosiiiee BpeMsl yBEJIUYMBAETCSI
IoKas3aTelbHAss 0a3a MOJb3bI HA3HAUCHUS OpPaTbHBIX
AHTUKOATY/ISTHTOB y MAIlEHTOB C OTHUM KIMHUYECKUM
dakTOpOM puUCKa MHCYJIBTa M CUCTEMHEBIX TPOMO03MOO0-
mmit. Micxomss U3 3TOro, Ha3HaUYeHHWE aHTUKOATYISTHTOB
IIOJDKHO paccMaTpWBAThCS Y MYXKYMH ¢ PUCKOM 1 Oajmt
1 y XKCHIIWH C PUCKOM 2 0ajura ¢ y4eToM IIpearojarae-
MOTO CHIKCHMSI pUCKa MHCY/IbTa, pUCKa KPOBOTCUCHUIA
" TIpearodTeHui manuenTa (kimace Ila, ypoBeHb moka-
3aHHoctu B) [6]. CienyeT momuepKHyTh, 4TO 3G HEKTUB-
HocTh 1 6e3omacHocTh HOAK y 60nbHBIX ¢ DIT ¢ Takum
yucjioMm (haKTOpOB PUCKa MHCYJbTa ucciaenoBaHa B PKI
TOJBKO UISI mabWraTpaHa 3TeKCHJIaTa M anmKcabaHa.
B pexomeHnmanmsx mmo BeaeHuio mamueHToB ¢ MIT Espo-
neiickoro ob6iiecTBa KapauosioroB 2016r u B Ilpak-
TUYECKNX peKOMeHIaugx Imo mcnonb3oBanuio HOAK
EBponeiickoit accoialiny mo U3y4eHuIo apuTMUii cepi-
ma 2018t yTouHseTcs, 4TO MPU BO3MOXKHOCTU CIIEAyeT
Ha3HAYaTh IIpeTrapaThl U3 TPYIIIIHI IIPSIMBIX IIEPOPATbHBIX
AHTUKOATY/ISTHTOB. JaOWTaTpaH, alMKcabaH, pruBapoKca-
6aH. IMeHHO 3T TIpeIrapaThl JOKHEI pacCMaTPUBAThCS
B IIEPBYIO OuYepelb, a He BapdapuH (kiacc 1) [6, 8].

KiioueBoe mnojoxenue. PucK reMopparudyeckoro
nHceynbTa ipu Tepanu HOAK Hitke, yeM Ha ¢oHe Jieue-
HUS BapdapyuHOM.

[IpsMoit opalbHBINM aHTHKOATYJISTHT, HanOoJjee UTH-
TETBHO WCITOIB3YIOIINIACS B KIMHUYECKON IpaKTUKe —
maburaTpaHa 3TeKCUJaT, OIBIT ero puMmeHeHus mpu OI1
cocTaBisieT 8 JieT. DPGPEKTUBHOCTL UM 0E€30MacHOCTD
JaburaTpaHa 3TeKcuiiaTa ObUTa M3ydeHa B paHIOMU3HUPO-
BaHHOM KiauHHYeckoM uccienoBanun RE-LY, B koro-

' BpokcaGaH He 3aperncTpupoBaH B PO.

poM IIpemapaT CpaBHUBAJICSI ¢ Bap(paprHOM B OTHOIIIE-
HUHU IPpOWIAKTUKI WHCYJIBTa M apTepHUaTbHBIX TPOMOO-
ambomnuit y 6oabHBIX ¢ PIT [9]. B nccnenoBanme OBLIO
BkimodeHo 18113 maummenToB ¢ ®PI1, nMeBIIMX (PaKTOPHI
prcKa MHCYNIBTa. B mccmemoBaHny IIpoOBEICHO COMTOCTaB-
JneHue 3pGeKTUBHOCTU 1 0€30IMaCHOCTHU ABYX A03 Ja0u-
raTpana stekcwmiara (110 mr u 150 mr 2 pasa/cyt.) ¢ Tpa-
TUIIMOHHEBIM JICYeHNEM Bap(haprHOM C IICJIEBBIM 3HaUe-
aueM MHO 2,0-3,0. Ilepuon wHaOmiogeHUsT B WC-
CIIemOBaHWM COCTAaBMJI B cpemHeM 2 roma. JlaburaTtpaHa
aTekcwiIar B mo3e 150 mMr 2 pasa/cyT. okazancsa addek-
THBHee BapdaprHa B OTHOIICHUM CHIKCHUSI YACTOTEHI
NEePBUYHOII KOHEYHOM TOYKMA — CYMMAapHON 4YacCTOTBI
HUIIEMAYECKNUX, TeMOPPArMIECKUX MHCYIBTOB M apTepy-
aJbHBIX TpoMOoaM6bouii (OP 0,66; p<0,001). ITpu sToM,
y OOJBHBIX, TIOJyYaBIIMX pgaburatpaH B mo3e 150 mr
2 pa3a/cyT., 9acToTa UIIIeMIIECKOTO MHCY/IBTA Y MHCYIIBTA
HEYTOUYHEHHOM 3TUOJIOTUM ObIJIa JOCTOBEPHO HILKE, UYeM
y TAIMEHTOB, IOJYYaBIIMX BapdapWH, 9TO COCTABWJIO
0,92 u 1,20% B roxn, coorBercTBeHHO (p=0,03). YacroTa
OOJIBIINX KPOBOTCUYCHUI B TPYIIIIAX CYIIICCTBEHHO HE pa3-
maajnack (OP 0,93; p=0,31) [9].

Heob6xonmmo 0co60 0TMETUTh, UTO 1a0UraTpaH B 103¢€
150 mr 2 pasa/cyt. — emmHcTBeHHBINT HOAK, KOTOpBIit
npeB3oles BapdapuH B MPOGIIAKTHKE UITEMIICCKOTO
WHCY/IbTa M B CHIDKCHHH CEpHCYHO-COCYIUCTOM CMEpT-
HOCTH Yy O0JIBHBIX ¢ HekmananHoit @IT [9-12].

KmoueBoe nonoxenne. Equacteennsiii HOAK, cHu-
KA PUCK WIIEMUYCCKOTO WHCYIbTAa JIy4Ille, 4eM
BapdapuH y O00JMBHBIX ¢ HeknanmaHHoit PI1, — mabura-
TpaHa 3TekcuiaT 150 Mr 2 pasa/cyT.

HaburatpaHa sTekcmwiaT B mo3e 110 mr 2 pasa/cyr.
cpaBHHM I10 3(DOEKTUBHOCTHU ¢ Bap(paprnHOM — JacTOTa
pPa3BUTHS IIEPBUIHON KOHEUYHOI TOUYKN 3(DPHEKTUBHOCTH
mocTtoBepHO He pasnuyainack (OP 0,91; p=0,34). Omaako
Tepanus maburaTpaHa 3TEKCIJIATOM B 3TOI J03¢ ObLIa
Oosee Oe3omacHa, yeM JieueHMe Bap(apMHOM, TaK Kak
gacToTa OOJBIINX KPOBOTECUCHHWI ObLJIA CYIICCTBEHHO
HITKe Y OOJIBHBIX, ITOJIyYaBIIMX aduraTpaH B 1o3e 110 mr
2 paza/cyt. — 2,71% u 3,6% B ron, coorBerctBeHHO (OP
0,8; p=0,003) [9].

OcobenHocty ucciaenoBanua RE-LY 3aximoyanacek
B ToM, 4TO Bce manmeHThl ¢ DI 6 paHTOMM3NPO-
BaHBI B TPY IPYIIITEL: TIOJyYaBIINE JICUeHUE Bap(haprnHOM,
maburaTparHoM 150 mr 2 pa3a/cyT. u maburatpaHoM 110 Mr
2 paza/cyt. Ilpu 3TOM He YIUTHIBAJICA BO3PACT IMAIIMCH-
TOB, PUCK KPOBOTCUCHMII M COITYTCTBYIOIIASI TEpartus.
B 2014r Lip G, et al., 6b11 mpoBeneH aHanu3 3PPeKTrB-
HOCTH M 0€30IacHOCTM OaburaTpaHa y ITalleHTOB,
BkaoueHHbIX B PKM RE-LY, nonayyaBimx o3y B COOT-
BETCTBUU C COBpeMeHHOoIi EBpomeiickoil mHCTpyKLueit
[13]. DTOT aHaMM3 TTOKA3aJl He TOJIBKO BBICOKYIO 3(hheK-
THUBHOCTH JaburaTpaHa, HO U 0€30ITaCHOCTb 3TOM Tepa-
nuu. Ha ¢doHe Tepanum maburarpaHoM B CpaBHEHUU
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¢ BapdaprHOM BHyTpHYEpEITHBIC KPOBOTCUCHHS BCTPE-
yauch Ha 72% pexe, yrpoXalollne XK1U3HU KPOBOTeYe-
HUsT — Ha 28% pexe, Ooblie KpOBOTeueHUsI — Ha 15%,
a mobOble KpoBoTeueHMs: — Ha 14% pexe. [lpu sToM,
4acToTa OOJIbIINX XKeJIyTOYHO-KUIIEYHBIX KPOBOTEUEHU I
Ha (OoHE JIeYeHNST JabNTaTpaHOM M Bap(paprHOM HE pas-
Jmyanach [13].

DddekTUBHOCT M 0€30MacHOCTh JaburaTpaHa
B HACTOsIIIee BpeMsI ToKa3aHa He TOJBKO B PAHIOMM3H-
POBaHHBIX KIIMHUIECKUX MCCICIOBAHUSIX, HO U B peajb-
HOM KJIMHUYECKOM mpakTuke. KpymHeimii Ha TaHHBIA
MOMEHT HE3aBUCUMBINM PETPOCIICKTUBHEIN aHAIN3, TIPO-
BCICHHBIII YIIpaBJICHWEM II0 HAm30py 3a KauyeCTBOM
IMUIIEBBIX ITPOMYKTOB U JIEKApCTBEeHHBIX cpencTB CIIIA
(FDA), sxumrouaBmmit 134000 ImammMeHTOB CTPaxoBOIt
nporpaMmbl Medicare, moiy4aBIIMX gaburatpaH WIN
BapdapuH, IIPOIEeMOHCTPUPOBAII CHIDKCHNE PHCKa pas-
BUTHS UIIEMITYECKOTO MHCYIIBTA, BHYTPHUICPEITHOTO KPO-
BOMBIIUSIHUS, OOIIEH JIeTAJIbBHOCTA Ha (hOHE TepaItnu
maburatpaHoM [14]. B mpyrom aHanm3e maHHBIX CTpaxo-
Boif koMmaHum Medicare, mpoBemenHoM Hernandez I
u Zhang Y B 20171, moka3aHo, 4TO Ha (poHE JICUCHMS
maburarpaHoM B mose 150 mr 2 pasa/cyr. (n=7322)
HaOJfomanack 6ojiee HI3Kas 9acTOTa OOJIBIITNX KPOBOTE-
YeHUH, TI00BIX W XKeTyIOIYHO-KUIIECYHBIX KPOBOTCUCHUIA
W CMEPTHU OT BCeX IIPUYMH IO CPABHEHUIO C pUBapOKCa-
6anoMm B mo3e 20 mr 1 pas/cyt. (n=5799), 11pu cOmoCTaBH-
MOM PHUCKE MIIIEMUYECKOTO MHCYIbTa Y BHYTPpHUCPEITHBIX
KpOBOU3IUSAHMIA [15]. 3akoHOMEPHOCTH, 0OHapYKeHHBIE
B OOIIEH MOIMyJISIIUKA, OTMEUYCHBI TakKKe W B TPYIIIaX
MMAIIMEeHTOB cTapIie 75 JIeT, y MallMeHTOB ¢ XPOHNIECKOM
6one3npio mouek (XBII) m y mammeHTOB, UMEIOIINX 7
U 0oJiee COMyTCTBYIOIINUX 3a00JIeBAHUIA.

KmoueBoe momoxenne. D(PpGEeKTUBHOCTh M BBICOKAS
6e3omacHocTh maburatpana npu ®PIT mokaszana B PKU
1 B peaJibHOM KIIMHNYECKON MpaKTHKE.

B Hacrosiee BpeMst 3¢ (EeKTUBHOCTL M Oe3orac-
HOCTb naburatpaHa JoKa3aHa y pa3MYHbIX KaTeropuit
MMAIIIeHTOB — Y OOJBHBIX UIIEMIUICCKOM OOJIE3HBIO Cepa-
ma (MBC), y 6omapHbIx ¢ XBI1, v manmeHToB ¢ caxapHBIM
nuabetoM. B uvactHocTtu, B uccinemoBanun RE-DUAL
PCI y6emntenbHO moka3aHo, uto y 6oinbHBIX MBC mocie
YPECKOXXHOTO KOPOHAPHOTO BMEIIATeIbCTBA CO CTCHTH-
poBaHMEM JabuTraTpaH B COYCTAHWHM C aHTHMATPETaHTOM
(MHTUOUTOPOM PZY12 peLenTOPOB TPOMOOLIMTOB) OBLT
He MeHee 9(DOEKTUBHBIM B IIPEAYIIPEKICHNN KOHCTHOM
TOYKH, BKJIOUYABIIEH CMepTh, TPOMOOIMOOIMUIECKOE
COOBITHE W He3aIIaHMPOBAHHYIO PEBACKYJISIPH3AIINIO,
YyeM TpoitHas Tepanus (BapdapuH, aCIMpUH U UHTUMOU-
TOp P2Y12 peuenropos) [16]. Kpome Toro, nBoiiHas Tepa-
ImMsi, OCHOBaHHAsI Ha JaburaTpaHe, ObUIa 3HAYUTEIHLHO
0osiee 6e30macHO — OOJbIINE KPOBOTEUEHUST U KIIMHU-
YeCKH 3HAYMMbIe HEOOJBIINE KPOBOTCUCHUS HaOIIOmA-
nuch Ha 48% pexe mHpM KCIOJIb30BaHUU JaburarpaHa

B no3e 110 mr 2 pa3a/cyT. u Ha 28% pexe mpu IIpuMeHe-
HUM mabwratpaHa B mo3e 150 mr 2 pasa/cyT. B cocTaBe
IBOMHOI Tepamuy, YeM IIpH JIEYUCHUHW BapdapmHOM
B cocraBe TpoiiHO# Tepanuu [16]. TTo MHeHMIO 3KCTEp-
ToB EBpormeiickoil accouraiv Mo U3Y4eHUIO apUTMUA
cepnma EHRA (European Heart Rhythm Association)
2018T, yumThIBag pe3yabTaTthl ucciiegqoBanmii RE-LY
n RE-DUAL PCI, Tepanusg madburatpanom B 1o3e 150 mr
2 pa3a/CyT. B HaCTOsIIee BpeMs IIPEACTABISICTCS TIpeI-
TIOYTUTEIFHEIM BEIOOPOM IUIST OOJIBIIMHCTBA MAIIMEHTOB
TI0 CPaBHEHUIO C TPOITHOM Tepanmeil MocIe YPeCKOKHBIX
KOpPOHApHBIX BMEIIATEILCTB [8].

[To muenmto skcneproB EHRA (2018), mpu srerkoit
n ymepennoii XBI1 Bce HOAK B cpaBHeHUHM ¢ Bapdapu-
HOM TIPOAEMOHCTPHUPOBaIN 3(DHEKTUBHOCTL M Oe301ac-
HOCTH [8]. DTO MHeHMe ocHOBaHO Ha pesynpratax PKU
¥ Ha TaHHBIX peaIbHOI KIIMHUIYeCKOM MpakKTuKu. B gacT-
HoCTHU, Ipu cydbaHanu3e ucciaegqopanusi RE-LY yctaHoB-
JIEHO, 9TO TIpX KIIpeHce KpeaTnHUHA oT 30 10 49 Mi1/MUH
3(pPeKTUBHOCTL U OE30ITaCHOCTh JabuUTaTpaHa B 00erx
TepareBTUICCKUX J03aX OblIa COTIOCTaBUMa C TaHHBIMMU,
TIOJTYYeHHBIM B MCCJICIOBAaHNH B 1I€JIOM, a UMEHHO, Ta0u-
raTpas B go3e 150 mr 2 pasa/cyt. npu XbII 6omee apdek-
TABHO TIPEOyNpexnaanl WHCYJIBT U CUCTEeMHBIC SMOOJINH,
a gaburarpad B mo3e 110 mr 2 paza/cyr. ipu XBII 6nu1
cTOJb Xe 3 (PeKTUBeH, Kak 1 BapdapuH. Yactora 6016~
X KPOBOTEUEeHWU Ha (DOHE Tepanmuy JaOUTaTpaHOM
B 00€HX TepaneBTUICCKUX 033X W Bap(haprHOM Y TallM-
€HTOB C KJIMPEHCOM KpeaTWHWHA MeHee 50 Mi/MuH
He pasnnyajiach. Mera-aHaIN3 IISITU PaHIOMU3NMPOBaH-
HBIX KIMHWYECKUX ucciaenoBanuii mpumeHeHnss HOAK
y manueHToB ¢ ymepeHHo#t XBII (KimmpeHc KpeaTHHIHA
30-50 wma/mMmH), mpoBemeHHBIM B 2017r Ando G.
u Capranzano P. ¢ moMoIpio MeTona IoCTPOCHHUS TIIO-
any II0oA KPUBOM KYMYJISITUBHOTO PaHXUPOBAHMUS
(SUCRA) mna cosgmanust uepapxun 3(pGeKTUBHOCTH
n 6e3omacHoctn HOAK, mokasayi, 4yro HamOoJbIIas
3(pPeKTUBHOCT, — Yy maburatpaHa B go3e 150 mr 2
pasa/cyT., a 6e30IMacCHOCTh — Y 3IOKcabaHa, majee Ciie-
IVIOT alcKabaH M JaduraTpaH B 00CUX HMCITOIb3yEeMBIX
mozax (110 m 150 mr 2 paza/cyt.) [17]. CiiemyeT OTMETHUTB,
YTO 00€ O3Bl JaburaTpaHa U3YIeHBI KaK IIpU KIMPEHCE
kpearmanHa 30-50 MJI/MUH, Tak ¥ TIpA KIupeHce >50
wi/MuH. KpaiiHe BaXXHO, 4TO TIIpH KIHUpPEHCE KpeaTH-
auHa OoT 30 mo 50 MJI/MMH MOXHO WMCIIOJIB30BaTh 00€
O3Bl JabWTaTpaHa B 3aBUCHMMOCTH OT IPYTMX KIMHHWYC-
ckux (hakTOpoB (BO3pacTa MalMeHTa, pucka KpoBoTeue-
Hus u 1p.) [8].

KmoueBoe mojoxenne. DppeKTUBHOCTh U OGe3omac-
HocTb maburatpaHa npu PI1 gokazana y 6ompHBIX UBC,
XBII 1 B cocTaBe ABOMHOI aHTUTPOMOOTHUYECKOM Tepa-
MM TI0CJIe YPECKOKHOTO KOPOHAPHOTO BMEIIATEIHCTBA.

BonpueiMm ¢ DI mokasana miuTelbHas TCpanusa
AHTUKOAryJIsiHTaMmn, KoOTOpas OOBIYHO IIpoaoJIKaeTCA

138



KNVHUKA 1 ®APMAKOTEPAINNSA

MMOXW3HEHHO, Hepenko pecatwietusa. I[IpumeHeHUME
AHTUKOATY/ISTHTHOM Tepalliy ITOBBIIIAET PUCK KPOBOTE-
YeHUiI, BEPOSTHOCTh 3TOTO OCJIOXHEHUS Hambojee
BBICOKA Y <«XPYIKHX» IAIIMECHTOB ITOXIJIOTO M CTapde-
CKoOro Bo3pacrta, y 60abHbIX ¢ XBI1, caxapHbIM qrabeToMm.
Ha ¢one teparmu Bcemun HOAK vactora BHyTpUueper-
HBIX KPOBOTEUCHMIT MEHBIIIE, YeM MIPH JICUCHUN Bapda-
puHoM [6, 7]. Yactora OOJBIINX KPOBOTEUEHWN ITpU
HCIIOIb30BaHNM JadwuratpaHa B mo3e 110 mr 2 pasa/cyT.
1 aImmKcabaHa MeHbIIIE, YeM Ha (hoHe JieueHUs Baphapr-
HOM (p=0,003 1 p<0,001, COOTBETCTBEHHO), a IIpH Tepa-
U1 pUBapoKcabaHOM M MaKCHMMAaJIbHOM 0300 mabura-
TpaHa YacToTa OOJBIINX KPOBOTCUCHUI COITOCTaBMMa
C PUCKOM 3TOTO OCJIOXHECHHWS IIPU JICUCHUU aHTarOHM-
croMm ButammHa K [18]. CiemyeT Takke OTMETUTBH, UTO
BBIOOD O3Bl JaOWTaTpaHa B COOTBETCTBMHM C MHCTPYK-
LEii TO3BOJIAECT 00SCIICUNTh CHIDKCHUE PUCKA MHCYJIBTa/
CHCTEMHBIX 3MOOINI U MEHBIITNIN PUCK OOJIBIINX KPOBO-
TeUeHUl B cpaBHeHUHU ¢ BapdapruHoM [13], yTo KpaiiHe
BaXKHO IIJIS TIALIMEHTA, TTOJIyYaoIIeTo ITUTSIbHYIO aHTH-
KOaryJISSTHTHYIO Tepamuio. BMmecte ¢ TeM, Ha dOHE IIH-
TETHLHOU TepaIy BeJINKa BEPOSITHOCTh PA3BUTHSI CUTYa-
Wi, KOTga y 00JIbHOIO BO3ZHUKAIOT ITOKA3AHMST IIJIST 9KC-
TPEHHOTO XHPYPTHIECKOTO BMEIIATEIbCTBA WU
9KCTPEHHOM MHBA3WBHON Mpolenypbl. Y Jioaei Mmoxu-
JIOTO U CTapyecKOro BO3pacTa CYLIECTBEHHO ITOBBIIIEH
PUCK AICHU, TpaBM U IIEPEIIOMOB, B YaCTHOCTH, TIEpe-
JloMa melky 6enpa, CyonypasibHOM reMaToMbl. B ycio-
BUSIX YpOAHU3AIINH, YBEIMICHUS KOJTNISCTBA aBTOMOOH -
JIeH TIOBBIIIAETCS PUCK Pa3BUTHS OOPOKHO-TPAHCIIOPT-
HBIX TIPOMCIICCTBUIA, YTO TAKKE IOBHIMIACT PUCK TPaBM
1 KPOBOTCUCHUI, B TOM Umciie y maureHToB ¢ PI1, mory-
YaAOIINX AaHTUKOATYJISTHTEI.

HOAK yMeHBIIAIOT pUCK Pa3BUTUS KapaAUO3IMOOIN-
YeCKHUX MHCYIBTOB Y 60ibHEIX ¢ DI, HO He MCKITIOYAoT
BEPOSITHOCTh BOSHUKHOBEHMS MUIIIEMIUIECKOTO MHCYIIBTA.
CoBpeMeHHAsI TaKTHKA JICUCHUS OCTPOrO HapyIICHUS
Mo3roBoro KpopooOpamenuss (OHMK) 1o umemmae-
CKOMY TUITYy TTOApa3dyMeBaeT MpoBeAeHUE TPOMOOIUTHYE-
CKOI Tepanmmu B TeueHME 4,5 9acOB ITOCTIC TTOSBICHMS
CHMIITOMATHKMY U TIOCJIC UCKITIOUCHUSI TeMOPParui METO-
JIOM KOMITbIOTepHOII ToMorpaduu. Y OOJbHBIX, ITOJIyda-
JOIMX TEPAITNIO aHTUKOATYJISTHTAMU, TIPOBEICHNUE TPOM-
bomm3nca HeBO3MOXHO. CXomHasl CUTyalus BO3HUKACT
y 60npHBIX ¢ DI, moryyaroImmx aHTUKOATYJISTHTEI, B CITy-
yae pa3BUTHSI OCTPOrO KOPOHAPHOTo cuHIpoma. [lpu
HEBO3MOXHOCTHU BBHITTOJTHEHUS YPECKOKHOTO KOpOHAap-
HOTO BMeEIIATeNIbCTBA B TeueHHe 120 MUHYT OOIBHBIM
IOKa3aHO TPOBEICHUE TPOMOOJIMU3MCA, OOTHAKO ITPUME-
HEHUE AaHTUKOATYJISHTOB [elaeT 3TO BMEIIATEeIbCTBO
HEBO3MOXHBIM. Takke HEBO3MOXHO IIPOBEICHHUE CPOU-
HOTO KOPOHAPHOTO IIIYHTHPOBAHMSI IIPH OCTPOM KOPOHApP-
HOM CHHIPOME Y OOJTBHBIX, TIOTYYAIOIINX aHTUKOAT yJISTHTEL.

KmoueBoe nmosoxenne. Ha cdoHe mmurenpHOM Tepa-
miu HOAK BO3MOXHBI CUTyalluU, TpeOyIome HeMeI-

JIEHHOTO TpeKpalleHUs aHTUKOATYJISHTHOro 3(pdeKTa
[penaparoB: HEOOXOAUMOCTh SKCTPEHHBIX XUPYpruye-
CKMX BMELLATENbCTB, MHBA3UBHBIX MPOLIEAYP, TPOMOO-
JIM3KCA, HEKOHTPOJIMPYEMBIE WIIM YTPOXAIOLINE XKU3HU
KpoBoTedeHus: (TpaBMbl). COBOKYIHAS 4acTOTa TaKUX
COOBITHII TIO HEKOTOPBIM JaHHBIM MOXET JOCTUTATh
3,5% B ron [19].

Bce 3T KIMHWYECKME CHUTYallMM CO3MAIOT MIPEIITO-
CBIIKH TSI 9KCTPEHHOTO IPEKPAICHNS TeHCTBUS aHTH -
koaryngHta. HOAK B cpaBHeHUM ¢ BapdapruHOM Xapak-
TepU3YIOTCS 3HAYMTEIBPHO 00jice KOPOTKUM IIEPHUOIOM
TIOJTYBBIBEICHUS U Yepe3 24-48 4acoB y OOJNIBHBIX ¢ HOP-
MaJIbHOM (PYHKIIMEiT ModYeK IipemapaThl B OpTaHU3MeE
npaktrndeck orcyTcTBYIOT. [Tpn XBIT skckpenmsa HOAK
MOXKET OBITh 3aMeIJICHa, HO BCe TIpeIraparhl 3TOTO Kjlacca
BBIBOIATCS M3 OpraHuM3Ma ObIcTpee, yeM BapdapuH [8].
OmHako B SKCTPEHHOM CUTYaIlMH IIPpOMEIICHIE, IJISIIIe-
ecsl Iaxe HECKOJNbKO YacoB, MOXET 3aKOHUYMTHCS
daraabHO LTSI O0JIBEHOTO.

Hcxons u3 31010, BOZHUKIIA MIEs CO3MaHUs IIperapa-
TOB, Oiokupyrommx aeiicteBue HOAK — aHTaroHucTos,
K 9HCITY KOTOPBIX OTHOCSITCS MIapyIU3yMa0, aHIeKCaHeT
anbda u nupamapanrar) [20].

AHpekcaHeT anba — pPEeKOMOMHAHTHBIM OEJIOK —
IepUBaT YeIoBeuecKoro Xa (akropa, CBSI3BIBACT MHTH-
outop Xa akTopa ¢ OOJBIIUM CPOICTBOM M MOXKET 0JI0-
kupoBath neiictBue HOAK, wHakTuBHUpyOIIMX Xa
¢dakrop cBepThIBaHUS KpoBU. IlepCreKTUBHBIM IIpem-
cTaBIIsIeTcsT IIpellapar IIMpamnapaHTar, CO3TaHHBIA
C TIOMOIIBIO TEHHOM MHXKEHEPHUH, CITOCOOHBIM CBSI3BIBATH
MHTUOUTOpPBl TpoMOMHa, Xa (akTopa U TeIapUHBEL.
B Hacrosmee BpeMsI KIIMHUYECKNUE UCCIICIOBAaHMS aHICK-
caHeTa ajgbda M Iperapara MupamnapaHTara IpomojrKa-
1otcs [20], omHako Ha Tepputopun Poccuiickoit @enepa-
LIMM HE TPOBOISTCS, B CBSI3U C YEM BOBMOXKHOCTU 1 CPOKU
nx peructpanuu B Poccwuiickoit Denepaninm Ha ceroi-
HSIIITHUMA IeHb HEU3BECTHEI.

Curyauusa ¢ npuMenenneM HOAK mpuHIMNMaIbHO
M3MEHWIACh Tocje co3maHmsl mmapynusymaba (ITpakc-
6aI>'IHJ:[®) — cnenudruUecKoro aHTaroHUCTa JaburatpaHa
(HpanaKca®).

IIpakcbaithm — @parMeHT TYMaHH3WPOBAHHOTO
MOHOKJIOHaIbHOTO aHTuTeNna (Fab), mokazaH mis mpume-
HEHMS y OOJBHBIX, ToMydamoImux mpemnapat [Ipamakca ,
KOTma HEoOXOmMMO IIpeKpallleHWe aHTHUKOATYISTHTHOTO
addekTa mpemapara:

* IIpW HAJIMYKMH OKA3aHWM TSI HEOTIIOXHBIX XUPYP-
TUYECKUX BMEIIATEIIBCTB WIIN IIPOLICAYD;

* B cJIyJae YIpOXaroIlero XW3HU WM HEKOHTPOJIM-
pyeMoro KpoBoTedeHus [21].

MexaHu3M JeicTBUS uaapyLuusymadba — cneurduue-
CKOe HeoOpaTHMOE CBSI3bIBAaHME ITaOWTaTpaHa STEKCH-
Jlata, MUPKYJIUPYIONIETO B KPOBA U HAXOMSIIIETOCS B TKa-
Hsax. CBa3b mmapym3ymMaba ¢ maburaTpaHoM OoJiee 4eM
B 300 pa3 BwIlIe, YeM CBSI3b AabUTaTpaHa ¢ TPOMOMHOM

139



Poccuiickuii kapamonoruyeckuii xypHan 2018; 23 (10)

dubpuHoren

faf=latt]

Puc. 1. CtpykTypa TpombuHa, faburatpaHa u ngapyumsymada.

ITPaHA ITeKCHNAaT

ApantupoBaHo 13 Proietti M, Boriani G. Therapeutic and Clinical Risk Management. 2018;14:1483-8 [22].

(puc. 1) [22]. Umapyum3ymab BBOOWTCS BHYTPUBEHHO —
IIBE TO3HI T10 2,5 T OOJIIOCHO B IBYX (hjlaKoHax 110 50 MJI WiIm
B TeyeHue 15 muH KanenbHO. JleiicTBue umapyiusymada
(TpaxcGaitina®) HaYMHACTCS HEMEUICHHO M TPOIOJIKA-
eTcsa 1o 24 yacoB. KimmHmueckue mccaeqoBaHus, TIPOBE-
IIEHHBIC Y 3M0POBBIX JOOPOBOJIBIIEB MOJIOOOTO M TIOXKM-
JIOTO BO3PACTa, B TOM YHMCJIE Y OOCIEIOBAaHHBIX C KITMPEH-
coM KpeaTWHWHA 44-79 Mi/MWUH, IpOXEeMOHCTPHUPOBAIN
Ha (poHe JICUCHUS NIapyLIN3yMaOoM J0303aBUCUMOE CHH-
JKEHMe TI0Ka3aTeJicii CBepThIBACMOCTH KPOBH: aKTUBHPO-
BaAaHHOTO YaCTMYHOTO TPOMOOIUIACTUHOBOTO BPEMEHU
(a4TB), passemeHHoro TpomomHOBoro BpemeHu (PTB)
W D3KapUHOBOTO BpeMeHU cBepThiBaHus (DBC) [23].
B mOKIMHWYIECKNX MCCICOIOBAHMSIX OBUIO ITOKAa3aHO, 4TO
HOapynm3ymMad OBICTPO IIpeKpallaeT aHTUKOATYJISTHTHBIN
¢ deKT maburarpaHa M OCTaHABIMBAaeT KPOBOTCUYCHUE,
00YCIIOBJICHHOE TpMMCHEHNEM JaOWUraTpaHa, y pasidd-
HBIX BUIOB XXMBOTHBIX 0€3 IIPOKOATYIITHTHOTO (D deKTa.
DPPeXTUBHOCTL M 0€30MaCHOCTh MTPUMEHEHUST UIa-
pyuusymada (HpaKCGaﬁHH@) — aHTaroHucra pabura-
TpaHa, ucciaemoBaHa y 503 ITalMeHTOB, IOIYYAIOIINIX
Tepanuio gadburarpaHa 3TeKCIIATOM, B MHOTOIICHTPO-
BOM IIPOCIIEKTUBHOM OTKPBITOM KOTOPTHOM HaOJIoma-
TelbHOM wmccnenoBanuu 3 ¢aset RE-VERSE AD
(REVERSal Effects of Idarucizumab in Patients on Active
Dabigatran). B ucciaenoBanue 0b11 BKTI04eH 301 mammeHT
C HEKOHTPOJIMPYEMBIM WJIN YTPOXKAIOIINM XU3HU KPOBO-
teueHreM (rpymia A) u 202 00JIbHBIX, KOTOPBEIM HE00XO0-
INMO OBIIO BBIIIOJHHUTH 3KCTPEHHOE XUPYPTUUECKOE
BMEIIATEIIBCTBO WJIM MHBA3WBHYIO IIPOIIEAYPY, TIPU KOTO-
poii TpebyeTcs HOpMaIbHBINM reMocTa3 (Tpyrma B) [24].
HMnapyuusymad BBOAWIM BHYTPMBEHHO B 103€ 5 TpaMM
(B Bume AByX (b1akoHOB 1o S50 MJI, comepKaIIux 1o 2,5 T

peBepcuBHOro areHta). IlepBUYHON KOHEYHOI TOYKON
ObLTa OIIEHKAa OOpaTUMOTo ICUCTBUS HOapyLHM3ymMada
Ha aHTUKOATYJISSHTHBIN 3¢ ¢eKkT maburatpaHa. Bropmd-
Hasi KOHEYHAsI TOYKAa — OIICHUTH CTeIICHb YMCHBIIICHUS
KPOBOTCUCHMSI WJIH €TO IIPEKpPaIeHHE, OTIPEIEINTD KIIH-
HUYECKIE MCXOMbI, 0€30ITacHOCTh M (hapMaKOKUHETUKY
unapyumsymaba v maburatpaHa B MPUCYTCTBUMM OJloKa-
Topa ero neiictBusa. HaGmomeHme B TeueHme 90 mHeit
TOCJIe BBENCHUs MIapynu3ymMaba IO3BOJIIO HCCIICIO-
BaTh KPOBB ITAIIMCHTOB Ha HAJIMINE aHTUTEN K PEBEPCUB-
HoMy areHTy. Cpeau mauueHTOoB IpyIbl A y 45,5% 6oib-
HBIX OBIJIO OUATHOCTHPOBAHO XETYyIOYHO-KUIICIHOE
KpoBoTeueHue U y 32,6% — BHyTpUYEpEIIHOE KPOBOTE-
YeHHue. Y MalleHTOB IPyHIbl B, KOTOPBIM BBHITIOIHSIOCH
XUPYPTUUECKOE JICUCHUE JUIM WHBA3WBHAs TIPOICOYypa,
reMocTa3d Kak HOpMaJlbHblii ObUl ompeneneH y 93,4%
0OJIbHBIX, €1a00 HapylleHHbIA — Yy 5,1% U yMepeHHO
HapylieHHbId — y 1,5% manueHToB. Y 0COOBIX TPYIIIT
MAIlMeHTOB — OOJIBHBIX MOXWIIOTO BO3pacTa, MalleHTOB
¢ XbII u ¢ meyeHOYHOM HEAOCTATOYHOCTHIO KOPPEKIIUS
no3bl uaapyuusymMaba He TpeboBanach. KimHuueckue
WCCIIEIOBAHMUS HE BBIIBUIN T0303aBUCUMEBIX IOOOYHBIX
3(p(PeKTOB M Ccepbe3HBIX HEXeIaTeNbHBEIX 3(dEKTOB
Ha ¢doHe iedyeHUs umapynusymaoom [24]. IToBropHoe
BBEICHUE UOAPYLM3yMa0a MOKa3aHO B CICHYIOIINX CUTY-
ausx: MOBTOPEHNE KIMHNIECKH 3HAYNMOTO KPOBOTEUC-
HUsI, YITpo3a IIOBTOPHOIO KPOBOTCUCHHUS, TIPEIACTABIISIO-
IIEeTo Yrpo3y IS XW3HU OOJIBHOTO, a TaKXKe B TEX CIY-
gasgx, Korma TpeOyeTcsa TOBTOpHas oOIepamus WIHN
nporuenypa. Kpome 3Toro, yciioBue Ijig ITOBTOPHOTO
BBEICHUSI PEBEPCUBHOTO areHTa OOJIbHOMY — IIOBBIIIIC-
HUE 3HAYCHMII mapaMeTpPOB KPOBH, XapaKTepHU3YIOIIIX
rurtokoaryisiumio — AYTB, PTB, DBC.
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no npenapara Npanakca® (PRADAXA®). MHH: Aaswamaua srekcunar nekapcraeunan popwa: oy, ocras:ogpa fanoa copepar ﬂeﬂcrﬂymmee sueoro: 86,48 Mr, 126,83 ur i 172,95 Mr 4aGHTaTpaa STEKCUNATA MESHIAT, 410 COOTBETCTBYeT 75 wr, 10 r wiw 150 r
BEHO3HbIX TPOMBOMBOAWIty NGLIMEHTOB NOGAE OpTOE nepall (CYbTa, CHCTEMHbIX TPOMGO3MG0NMI DTHOCTI Y/ TpOM603a 60K BeH (TTB) i maMﬂnaM-

‘Sonun nerouHoit aptepnt (TANA) u MCX00B, aTim TPOMG03a FYGOKIMX BeH (TTB) WHn TPOMBOIMGONMM NEro4HOT apmpmm 1T3ﬂA) WCXOH08, ST W3BeCTHA
TENbHOCTb K W K NI0BOMY W BELLECTB; N0YeYHOM (KK weee 30 m/mun); pp: il [WaTes, CNOHTaHHOE Uk WeckN ; nopa)«enwe opranoa
B DE3YNLTATE KIMHYIHECKM 3HA4MMOTO KPOBOTEHEHIR, BKITI0Nas! FEMOpPArMYECKIR IHCYNST B TeXeHHE 6 MECAUGR £0 Ha%aa TEpATAM; CYLLECTREHHbIA PHCK DA3BTIA GOMLIOTD KD WIW HeflaBHero KK, Hannae 71 C BbICOKHM PUCKOM KDY , HeflasHee
FOTOBHOND T GTANIOTO HOSTA, HEJISHAF OMBPALLE 2 FTOBKON 7 CIUHHON CSTe , HE/laBHee BHYTD) Wanuiuie uni nunuapms 12 B2DHKOSHO PACLLUPENHSI Bl TNLLEBOLE, AecexTs!, wn p
HbIe WK BHYTPUMO3TOBbIE COCYANCTbIE HAPYLLEHUS; TH06bIX APYTUX YNAHTOB, B TOM dWcne renapuHa, renapuos (HMI) ap.), renapuxa wap.), "YNAHTOB (Baphapi, PUBAPOK-
Caba, anukcasaH 1 p.), 3a UCKIIOHEHHEM CNly4aeB NEPEX0Sa NeYeHS C WK Ha npenapaT TPATIAKCA WM B Cy4ae NDUMEHEHWS HE(DDAKLOHUPOBZHHOO renapya 8 /1032, s BEHOZHOTO WNWt KateTepa; HasHaseHme /AN GHCTEMHOTO NPUNEHEHNS,
UMKNOCNOPUHE, UTPAKOHA30Na, TAKPONKMYCA U ADOHEAAPOHA; HAPYLLEHWA (DYHKLN NeseHy 1 3a60NeBaHIS NEYEHN, KOTOPbIE MOTYT NOBMWATL HA BbDKWBAEMOCTD; HANWYME NPOTE3UPOBAHHOTO KNanaxa cepaua; Bospact o 18 net [iaHHble ). Cnocod W A03bL: KaNCyNbl CIEAYET NPUHUMATL BHYTPb, 1 un 2
pasa B fieHb (B 3aBUCHMOCTH OT IOKa3aHW) HE3ABUCHMO OT BPEMEHW NPYEMA NULLW, 3aMUBAA CTAKAHOM BOAbI ANS o6nerieHns NPOXOX/ieHA npenapara B Xenyaok. He cneayet BCKpbIBaTL Kancyny OcoGble ykasaHws Mpu UbATHM KaNCyn U3 GIIHCTepa: OTOPBATE anw« 6nucTep o1 P-yi no
BbIHETE KNCyny U3 GAVCTEDa, OTCAaNEAA (DONBTY:; He BblAABMMBAITTE KanCyN Hepea honery. N10G0UHO AEACTBME. 110604512 S(DGDEKTE, BISENEHHSIE NDH NDHMEHEHAH NDENADATE: C LEb0 MPOGMRKTHKW BT3 N0CNE ODTONELM4ECKNX ONEDALI A3 MDOHUTEKTHKH HHCYITA H CHCTEMHEIX i Y NaUHeHTOB ¢ i
TIDEACEPAMIL; A1 TIEHeHNs] OCTOTO TDOMG03a [YGOKNX BeH (TI'B) W/In TDOMBOIMOOTINH Terc prepi (TAJTA) n HCXOZ0B, TN 32007IEBaHNAMN; A1 TDOCDMTGKTHKY PELIMINBUDYIOLLErD TPOMGO03a FyGOKIX BeH (TTB) Winn rOYHOI IA) 1CX008,
BbI3bIBAEMBIX ITHMH 3300/1EBAHNAMH. Hacm (21/1 00, <1/10 cny4aes): aHemuA, HOCOBOE KpI |, PEKTaNbHbIE KPOBOTEYEHUS, 6ONb B XKUBOTE, AUAPEA, AUCNENCHA, TOLIHOTA, HapyLIEHNe (DYHKLUN NeYeHH, xa)«nhm pp: CUHAPOM, Yp , FeMarypust. nepeweub
BCEX N0GOUHBIX IEheKToB (CTPYKUMM IO Ocotibie ymmm "PUCK passuTis xgasareqmu ﬂpMMeMeme ‘npenapata MPATIAKCA, Tak e Kak W fIDyrUX aHTWKOGrynsHTOB, ¢ M GOCTORHHSIX, . Bo Bpems
Tepanun npenaparon NPATAKCA sty paaumwe D i pasnuiHoi Chu B KPOBMU, CHYKEHNeM AJl, SBNSETCA OCHOBAHEN [J1A NOMCKA MCTONHIKA Kpusme«em Tlesiene npenaparom MPATJAKCA He rpeﬁysr Kmﬂpann aHTUKOAMYNAHTHOR
akTvBHoCTH. TecT Ans onpesienexis MHO NPUMEHATLCA He AOMXKeH, NOCKONbKY eCTb AaHHbIE O nowom aaammenww yposta MHO. fina EblﬁBﬂeNMi upeamepunn anwmoarynﬁnmoa AKTUBHOCTM cnepyer TecTbl AnA w BPEMEHM B cnyyae, KorAa 3TH TeCTb! He.
AOCTYNHE, CTEAYET WCNONs30BATh Tect A7 onpepieness A4TB. B uccnenosain RE-LY y 2-3 paza BbIlLE [PaHIILILI HODMS! MEpes i 103 DHCKOM Kp XpaHuTh B OpUTAHATS-

HO YNaKoBKe ANA 3aLLWTbI OT BNarv Npu Temneparype He Bbilwe 25 °C. He nomeLuaiTe Kancynbl B TaGNETHULL! M OpraHait3epbl 415 NeKapcTe, 3a wcmmenuem TeX, B KOTOPbIX OHU MOTYT 0CTaBaTbCsi B OPUrMHANHOM yHaKDEKe 1ﬁnwcmpe) XpaHuTb B HEAOCTYNHOM ANA fieTeit MecTe. CPOK rofHocTH: 3 roa. He UCNonb30BaTh NOCE WCTEYEHNS
cpoKa roarocTy. Nonkas B WHCTDYKUWH IO

CoKpaLuesHas WHOPMALKA N0 NPUMEHEHNIO NEKAPCTBEHHOrO npenapara Mpakcoaiing. mnpma pacTBOp ANA BHYTPUBEHHOTO BBeAeHWA. COCTaB Ha 1 (hnaKow: 0. 3
anmnon,l Kop ATX: VO3AB37. Moka3aHus k npmeueum Mpenapar HPAKCEAMHJJ aT0 Cneund! i1 aHTaroHMeT naumenTam, LM N1eYe MPATIAKCA, B Tex cuTyauusx, Koraa Tpe6yeTca GICTpoe ycTpaHeHme aNTHKDaryMNYNhIX acnd)euos raTpana, a IMeHHO NPU: IKCTPEHHOM
Aype; aaapm 10 18 ner (Knumewe TaHHBIE OTCYTCTBYIOT);  rnepayRCrsnenLocTs K eACTBYIOULIEMY BELIECTBY WM BCMOMOTATENloHbIM KOMIOHEHTaM Npenapara. C OCTOPOXHOCTbIO:
WaCEICTBOHHER HENEPEHOCHMOCTS PYKTOSbl 1cunepmw cop6uTon); rpnmt‘mamounm GepeMEHHOCTb 1 NepHOR TPYAHOTO noeu npu nepHoa rpyA [lakHbie 0
VICGA1eA0BaHHS N0 U3Y4EHWIO TOKCUECKOTO AGVCTBHS Nenapata Ha penpoayKUMIO M Pa3BHTIe, KOTOPIE PapeLwinia Gbl ero CBO6OAH0E LuH, MeHeHVIE npy ﬁepemennnm BOIMOKHO TONSKD o CTVIGE, COTM NOTCHUIZTbHAS N2 pm uarepH npes et NOTEHUMAbHbIi
PUCK 1 N01a. HET AaHHbIX O BIBEEHWM WIADYLIM3YMasa ¢ rpyIHbIM MOOKOM, CTIOCO6 NDHMEHEHMS! W A03bL. PEKOMEHAYeMas £103a Npenapara CoCTasnsiet 5 r (2 hakona X z 5 5o ). I'Ipenapar (z naKoKa 10 2,5 /50 M) BBOANTCA 8 Bile [1ByX wehy3  Gonee 5-10 M
KaXas W B BAE GOMI0CA. Y OrPaHM4EHHOTO YHGNa NLMEHTOB B TeveHye 24 4acoB NOCNE Npuema WIapyL3yMaca HabMIKAN0Ch BOCCTAHOBAEHUE. TeCTOB Ha BoamoxHo BTOpO/i 103bI B5 T npenapaTa HPAKCEAVIHJJ 3 cnenymmmx
CUTYaUMsX: 3HAMMOTO BMECTE C Y ] TH TN KYKAQETGS 20 BTOPO/H i npouenype npn BpeMeHH N1apaMeTPbl KOrynsiuu — aKTMBHPOBAHHOE YaCTHIHOE THOMBONNACTHHOBOE
spems (a4TB), Bpens (pTB) Bpemsa (3BC). npenaparsi Ans BBE/IEHNA NEPe]) HA3HajEHWEM CNGIYET NDOBEPATH HA HATMIME MEXGHWMECKWX BKIOYEHWA U UaMeHeHWe ugeTa. Npenapat MPAKCEAMHI] He CREyET cMeWMBarh ¢ ApYruMM
nenpmen 0 npenapmmu BBe/jeHIIE NDENapaTa MOXET GbiTb OCYLLECTBNEHO 4ePe3 PaHee YCTaHOBNEHHbIii BeHO3HbIH KaTeTep. KaTeTep HEO6XOAMMO NPOMBITL GTEDUTIbHBIM PACTBOPOM HATPis Xnopuaa 9 mr/mn (0,9%) A0 M NoGE uHy3uw npenapara. ORHOBPEMEHHOE BBEAIEHHE ADYTHX NPENapaTOB 4EPes TOT Xe BEHO3HbIi ROCTYN
[aKOH MOXET B TeeHMe 48 4ac0B HaxoANTLCA an KOMHATHOW Temnepatype (25 °C), v XpaHUTCA BO BTOPU4HON YNAKOBKE, 3aLUMLIAIOLLIEN OT CBETA, W He Gonee B 4ac0B, ecni NOABEPraeTCA BO3AEHCTBUIO CBETA. [1pu KOMHATHOW Temneparype BHe (NakoHa UAapyunymas
TepneT cBoM muamcme i meuwecme CBOWCTBa B Tevenwe 1 4aca. MTPAKCBAIIHI - - npenapar a1 W HE COnEpKMT Tepanmh. npenapara NPATIAKCA MOXET GiTs BO30GHOBNIEHO “epea 24 4 noce ssefeHns npenapara IPAKCHAVHE npu
GTaBMMIbHOM KIMHIYECKOM COCTORHMM U AOCTIDKEHMN remocrasa. [ipy’ npsnapam (HanpWMED, HU3KOMOAEKYIAPHBIE TENapyHbl) MOTYT Ha3HaYTLCS B NI0GOE BENS NP COCTOAHMN 1 remocTasa. OTCYTCTBHE aHTUTPOMGOTUMECKOM Tepanin
N10/ABEPraeT NaUMEHTOB PUCKY TPOMGOOG6P30BAHNS BCNEACTBUE UMEIOLLUXCS Y HX aaﬁonesaw WNW NaTONOTN4ECKUX COCTORHMI. [10464HAA HEAOCTATOYHOCTb. Y NAUMEHTOB C HAPYLWEHHON (DYHKUMEN NOYeK KOPPEKUMH 403bI ne meﬁyem TMoyeyHan Hen He anuﬁer Ha EL NoGoynoe
Relicaue. Gesonacocts npenapara NPAKCBAVIH] Gbina uaysena y 224 310p0BbIX AOGOBONbLIER, A Takke y 123 naLyeHTOB & npoAomXaiouiemcs uccnedosakun Il assi, y KoTOpsix 80 Epems npuema npenapara MPAIAKCA pa: 0 3KCTDEHHOE XHpYp!
N MHBA3MBHas NOLIEAYDA. [10604HbIE PEKLIMY HE BbIABNEHbI. OCOGbIE YKA3aHWS. [MNEDYYBCTBHTENbHOCTS. PUCK HagHadeHus npenapata NPAKCBAMH]] nauweHTam C 13BeCTHO T (Hanpumep, peakuun) K wn K nmﬁuMy 3 BELLIECTB, BXOALLLIX B Er0 COCTaB,
BOTXEH GbITb TUATG/HO BIBELIGH B CPABHEHM C BOMOXHOH NON3Ot OT TAKOTO CPONHOTO NeseHis. ITpH pa3BNTAN aHacUNGKTWNECKOIH PEaKLIM WNM APYFUX TAXENSIX AANEPTHHECKWX PEAKLAH BBSAEHHE MDENapaTa AOMXHO bITh HESAMEATMTEIHO NPEKPALLEHO U CTIGAYeT HASHaTS COOTBETCTBYIOLLYI0 Tepanvi. HacneAcTaonhas
HenepeHOCHMOCTs (DDYKTO3%1. PEKOMEH[0BAHHAA 032 NDENapaTa CONePXUT 4 I CODGHTON B KEECTBE BCTIOMOTATENLHOTO BEILECTBA. Y NAUMEHTOR C HACNECTBEHHON HENEPEHOCAMOCTBIO (IDYKTO3b! NADEHTEDANsHOE BEE/leHME CODGHTONA MOXET CONDOBOXAATHCA PASBATUEM TUNOTAMKEMIM, rANOGDOCKHATEMMN, METAGONUIECKIN

UW030M, NOBbILEHHEM YDOBHA MOYEBO KNCTOTbI, OCTPOR MOYESHOM HeA ¢ ] CDYHKUMI TIOYEK W CMEPTb0. TaKUM 0GPA3OM, PUCK HasHaeHs npenapara ] nauenTam ¢ (DDYKTO3b! JOMKEH ObiTh TLGTEbHO BIBELIEH C
Y4ETOM BO3MOXHO N0Mb3bI OT TAKOrO CPOYHOrO NEYEHMS. MauvenTsl, 1y neverne MMEIT 0CHOBHOE K pa:smmo COBBITHIA. Tepanuu NOBBILIAET PUCK TPOMBO30B. [ CHIDKEHUS pUCKa TPOMG03MBONUK
HEOGXOZ/MO BO30GHOEUTS 2HTUKOZIYASHTHYIO TEDANMID, KaK TONSKO 3T GYZET BOSMOXHO C MEMMLMHCKOR TOSKM 3peHIs. [TovesHas Moy i e OGLLMI KNMPEHC & 3ABUCAMOCTH OT CTENeHM HapyLUEHH OYHKLIM MOHEK CHIDKAETCA N0 CABHEHMID

€O 3710POBbIMY NIOALMM, HTO NPUBOANT K YCUNEHWIO AGACTBUA AAPYLM3yMata. YCNOBHS XpaHEHNR. XpaHuTs npu Temnepatype 2-8 "C B KapTOHHOIA Nayke wm 3amm|>| 0T CBeTa. He 3amupaxuuam XpaHuTb B HEAOCTYNHOM AN JeTeil MecTe. CPOK roAHOCTA. 3 rofa. He NpUMeHATs NOCNe UCTeYeHNs CPOKa roAHOCTH. YCNOBMS 0TNYCKa.
OTnyckaloT o peuenty. NloAHas WHAIOPMaUWA NPEACTABAIEHA B HHCTRYKUMM 10 MEAMUKHCKOMY NPAMEHEHHIO.

) Boehrmger 000 «Beputrep W >, 125171, Mockea, wocce, 164, crp 3 Tenepor: 47 (495) SA45044. 0k + (499 S445620, bl Ineim.ru. CoobuyTs FBTEHITX MOXHO 110
R cneaylowieny apecy: 000 «BepuHrep Wkrenbxaii. MouToBbIA anpec: 125171, MockBa, JleHMHrpanckoe uwocce, IGA Ten +7 495 544 50 44, AnexTpoHHas nowra: PV._local Russ\a@huehrmger ingelheim.com
| | Ingelhelm TNureparypa: 1. Lip et al. Thromb Haemost. 2014;111:933-942. 2. IHCTPYKUMA N0 NPUMEHEHUIO Mpagakca® PY: 75mr/110 mr — /ICP-007065/09; 150 mr — J1M-000872. 3. Pollack
etal. N Engl J Med. 2017 Aug 3;377(5):431-441. 4. Eikelboom et al. Br J Anaesthes. 2018; doi:10.1016/].bja.2017. 11 082 5 Rava\ etal. Circulation. 2017;135: 8604 2633,
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KpoBoreueHnust Ha pone Tepanun HOAK

|

3. Ol'[peL[CJII/ITb I1oKa3aTeIn KoaryjaorpaMmbl

1. YTouHUTH BpeMmsi ITOC/IeHero nmpuéma rnpemnapara

2. OnpenenuTtb ypoBeHb KpeaTUHMHA (KJIMPEHC), TeMOTIOOMHA, JIEHKOLIMTOB
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* MexaHuyeckast KoMIIpeECCusa

*  DHIOCKOMUYECKHI TeMOCTa3
npu ZKKT KkpoBoTeueHUU

*  XUpypruveckuii remocras

* BocnonHeHue xuakocT
(KOJUTOWIBI TIPU
HE00XOIUMOCTH)

* Boamenienne sputpoMaccs
MPpU HEOOXOIMMOCTHU

* 3aMenieHue TPOMOOIIMTOB
(€C/IM KOJIMYEeCTBO
TpoMGo1uToB <60 X 10°/71)

* PaccmortpeTh BBeneHUE
TPaHEKCAMOBO KUCTIOTHI

» TlonmepxuBaiiTe aneKBaTHbBII
Type3

Jnst naburatpaHa:

* Paccmotpute unapynmsyma6,/
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. Jlns manmeHToB,
MTOJTyJaroIUX TabuTraTpaH:
uaapyuusymad 5rB/B

. Jlns manueHToB,
MOJTYYaIOIINX MHIUOUTOPBI
Xa ¢hakTopa: aHIeKCaHeT
anbda (moka oxumaaet
YTBEPXKIEHUS)

. B wuHoOM ciyyae:

KIIK (Hanpumep, Beriplex,
CoFact®) 50 ME/xT;
+25 ME/kr, eciii mokazaHo

. aKIIK (Feiba®) 50 ME/kr;
MaKCHMaJIbHO
200 ME/kr/cyr.

- /

reMoauanus (eciau
knﬂapyumyMaG He HOCTyHCHy

- /

Puc. 2. JleyeHue KpoBoTeueHwiA y nauyeHTos, npuHuMatoLmx HOAK.

ApantuposaHo u3 Steffel J, Verhamme P, Potpora TS, et al. Europ. Heart J. 2018;00:1-64 [8].

Kpurepuu 60mbimoro kpoBoredenus (International Society
of Thrombosis and Haemostasis (ISTH) Bleeding Scale):

* OueBuaHOE KPOBOTEUYEHME, COIMPOBOXKIAIOIICECS
CHIDXKEHUEM TeMONIOOMHA KaK MUHUMYM Ha 2 T/IUT WIn
Tpebyrolmiee Kak MUHUMYM WHGY3UH 2 103 KPOBU/3PH-
TPOMACCHI;

+ CUMIITOMHOE KpOBOTCUEHHE B KPHUTHYECKYIO
006J1aCTh WJIM OpTaH: MHTPAOKYJIIpHOE, MHTPAKpaHUAIb-
HOE, UHTPACTIMHAIbHOE, WHTPAMYCKYJIIPHOE ¢ CUHIPO-
MOM CIaBJICHMSI, pETPOIIEPUTOHEATbHOE, BHYTPUCYCTaB-
HOe, B TIOJIOCTh TIepuKapia.

Kputepun 60JbImIOro KpoBOTEUEHHS, YTPOKAIOIIETO
xkm3Hm  (International Society of Thrombosis and
Haemostasis (ISTH) Bleeding Scale):

+ CwmeprenpHOe (aTanmpHOE);

+ CHMIITOMHOE BHYTpUUYEPEITHOE KPOBOTEUCHUE;

+ CHMIXeHUe TeMONTOOMHA KaK MMHUMYM Ha 5 T/1U1
(50 mr/m);

+ [lepenmBaHMe KaK MUHUMYM 4 103 KPOBH,/3PUTPO-
MAaccHhl;

+ KpoBoTeueHue, accolMMpPOBAHHOE C THUITOTEH-
3ueil, Tpebyrolleil BHYTPUBEHHOTO BBEICHHUSI WHOTPOII-
HBIX MPEIaparoB;

+ KposoreueHue, Tpebyroliee Xupypruayeckoro BMe-
[IATEIbCTBA.

B Kakux cuTyamuMax 1eaecoo0pasHO MCHOb30BaHHE
HaapymMsymaoa (HpaKc6a17IH;[a®)? [25]

+ Tlpu yrpoxaromem KU3H1 KPOBOTEUEHUN:

— BHYTpUYEPEITHOE KPOBOUJIUSIHUE,

— CHMIITOMHOE WJIM PacIpOCTPaHSIoNIeecs Cyomy-
parbHOE KPOBOUBIUSIHUE,

— HEKOHTPOIMPYEMOE KPOBOTECUEHHE.,

* KpoBoreueHne B 006JaCTH KHU3HEHHO BaXKHOTO
opraHa: CIMHaJIbHOE, MHTPAOKY/ISPHOE, TIEPUKAPIUAITb-
HOE, JIETOYHOE, PETPOIIEPUTOHEATBHOE, BHYTPUMBIIIEY -
HOE C CUHIPOMOM CIaBIEHUSI.

« Tlpomomxarimeecsa OOJBIIOE KPOBOTEUEHHE,
HECMOTPSI HA MECTHBII FeMOCTa3, PUCK TIOBTOPEHMS KPO-
BOTEUEHUS M3-3a 3aMEJIEHHOTO KIMPEHCa WK TIEPENo-
supoBkun HOAK

* HeoGxomuma sKcTpeHHast omepaius WIKA IIpolie-
Jypa ¢ BBICOKMM PUCKOM KPOBOTEUYEHHSI, KOTOPYIO HEJIb3sI
OTJIOXUTH KaK MUHUMYM Ha 8 4acoB:

— wHelpoxupyprusl (MHTpaKpaHMalbHAs, 3KCTpa-
IOypajabHas WINA CITMHAILHAS);

— moMOanbHasT TyHKIINSI;
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KNVHUKA 1 ®APMAKOTEPAINNSA

— KapouaibHas WA COCYIUCTAs] XUPYPTusl (TUCCEK-
LIVST A0PTHI, aHEBPH3MA);

— XHpYyprus IeYeHN VI IPYroro KPyITHOTO OpTaHa;

— OCTpHIil XKMBOT, B TOM YHCJIC YIIIEMJICHHC BEHT-
PaJIbHOM T'PBLKMU.

* OCTpHIif NIIEeMUICCKUN MHCYIBT (€CTh ITOKa3aHMS
JUd TpOMOOJIM3KCa ¥ HET APYIMX NMPOTUBOIIOKA3aHMIA,
kpome npumeHeHrss HOAK)

* Ocrtphrif mHGAPKT MUOKapaa (HEIb3sT BHIIIOJTHUTH
YKB 3a 120 MyuH 1 Hy>XeH TPOMOOJIU3KC, HO €CTh TPOTU-
Bonoka3anue — npuMmeHeHrne HOAK)

Kiauanmdyeckme cuTyanmu, Korga HE CIICAyeT IpHhMe-
HATh M mapynuzymab (HpaKC6aI71}m®) y MalueHTa, MoIy-
Yaloluero raburaTpaH (Hpaz[aKca®) [25]:

* HeoOXOIMMO BBIIIOJTHUTH OIIePAIIAIO WJIM MHBA3UB-
HYI0O TpPOLIEAYpY, KOTOPHIE MOIYT OBITH OTIOXCHBI
IT0 MOMCHTA BBIBEICHUS TabUTaTpaHa M3 OPTaHU3Ma;

* KCIyIOYHO-KHIIECYHOE KPOBOTECUCHUE, KOTOPOE
MOXHO OCTAaHOBHUTb WHBIMU METOIAMM;

* BBICOKasI KOHIICHTpAIIMS IIpernapaTa Wi HeoObId-
HO BBICOKWE JTaDOpATOPHEIC ITApaMETPHI, XapaKTepH3yI0-
IIHe TUTIOKOATYIISIIINIO, 6€3 KPOBOTCUCHMSI.

[MpenmymiecTBa mmapyumsymaba — HEMEIJICHHBIN
3 deKT OJIOKMpPOBaHUS AHTUKOATYISHTA, OTCYTCTBHUC
npoTpoMOoTHYecKoro 3d@deKra u OTCYTCTBUE AyTOUM-
MYHM3allMM, TaK KaK He (hOPMUPYIOTCS HOBBIE TEepCU-
CTHUpYIOIIMe aHTHUTeNA [2].

Kiawuesoe mnonoxenme. WMpapyuusymad (Ilpakc-
6a171Hz[®) — crenndUIeCKNii aHTaTOHUCT, TIPEeKpaIa-
Wi JeiicTBUe JaburaTpaHa HeMeUICHHO IT0C/ie BHYTPH-
BEHHOTO BBeIeHUS 0€3 Cephe3HBIX ITOOOUYHBIX 3(h(HEKTOB
1 6e3 IPOTPOMOOTUYECKOTO NEHCTBUS.

Oco0eHHO clieyeT IMTOMIepKHYTh TOT (PaKT, YTO IIpeTia-
par He o06JamaeT IPOKOATYISTHTHON aKTUBHOCTBIO
W HE COIPOBOXIACTCSA ITOBBHIIICHUEM TE€HEPALlM TPOM-
OuHa B cpaBHeHUM c Ti1ane6o0. [locie pekpalineHust Kpo-
BOTCUYCHUS WM TTOCIIE XUPYPIUIECKOTO JICUCHUSI TePaITHsT
JIabMTaTpaHOM MOXKET OBITh BO30OOHOBJICHA B 3aBUCUMOC-
TH OT pHCKa TPOMOOIMOOINY 1 KPOBOTCUCHUS.

TakTuka JredeHMsT O0JBHBIX ¢ KPOBOTCUCHUSIMH U3JI0-
KeHa B PekoMeHmanusIx mo BeeHUIO OOJIBHBIX, TTOJIydYa-
IOIUX TIPSIMBIC OpaJIbHbIC aHTUKOATYIISIHTHI (puc. 2) [8].
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Takum o06paszom, wumapyuuzymad (HpaKC6aI7IHJ:[®)
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C BBICOKHM PUCKOM KPOBOTEUEHUIA.
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OB30PbI JINTEPATYPbI

Ponb nonumopdursma n oco6eHHoCTel 3KCNPEeccUn reHoB PeLLenTopoB BPOXAEHHOro MMMYHHOIO

oTBeTa B naTtoreHese MHpEeKLMOHHOro 3HAOKapAUTa

CuvHULKMIA M., +0.1’2, MowaceHko A. B!

MHbeKUMOoHHbI araokapauT (M3) — 3aboneBaHuie, kak npasuno, 6akTepuanbHoro
reHe3a, CMepTHOCTb OT KOTOPOro HaXo4MTCS Ha YETBEPTOM MeCTe CPpeaun Apyrux
neTanbHbIX MHDEKLMOHHBIX 3260N€BaHWIA, YCTynasi CENcuCy, MHEBMOHUN W BHYTPU-
6ptoLHoMy abeLieccy. B nocneaHve roasl HABNOAAETCS TEHAEHLMS K YBENMYEHUIO
cnyyaes npoTeaHoro V3. ins U3 aktyanbHa npobnema aHTMO1OTUKOPE3NCTEHTHO-
CTU, NPUBOASLLEN K CHUXEHMIO 3 deKTUBHOCTYM ero Tepanuu. Bonpoc paspaboTku
HOBbIX 3PPEKTUBHBIX METOLOB NPOMUNAKTUKMA AaHHOro 3abonesaHus, a Takxe
OLeHKa TAXECTU ero NocneacTBWii NPeACTaBASETCs YPe3BbYAHO aKTyasbHbIM,
0COBEHHO B KOHTEKCTE Pa3BUTHS MEPCOHNDULIMPOBAHHOW MeavLMHbI. VI3BECTHO,
4TO UIMMYHHBIi OTBET UrpaeT BaXHyIo ponib B natoreHese U3, npu atom GonbLuoe
3Ha4YeHne B Pa3BUTUM U TEYEHUN AaHHOrO 3a00NeBaHUs UMEIOT PeLenTopbl BPOX-
LlEHHOr0 UMMYHHOTO OTBeTa. [onMMOopPhU3M reHOB, KOAVPYIOLLMX AaHHbIEe peLen-
TOPbI, MPUBOANT K U3MEHEHMIO X DYHKLMOHANBHOW akTUBHOCTW, 4TO 0Bycnaemm-
BaeT apPeKTUBHOCTb peakLin opraHnama Ha nHdekumio. B aaHHom 063ope npo-
aHan“3MpoBaHO BAUsHWE MonuMopdM3Ma psfa KoYEBbIX FEHOB PELLENTOpPOB
BPOX/AEHHOIO MMMYHHOIO OTBETA, a TaKXe U3MEHEHWE UX KCMPECCUMN y NaLmneH-
TOB € M3, 1 nokasaHa ux 3Ha4MMoCTb B pOPMUPOBAHNN UHAVBUAYANLHON YyBCTBU-
TENbHOCTY MaLMEHTOB K Pa3BUTUIO LlaHHOW NaToNornu.

Poccuiickuii kapanonoruyeckuii xypHan. 2018;23(10):145-150
http://dx.doi.org/10.15829/1560-4071-2018-10-145-150

KnioueBble cnoBa: MHQEKUMOHHBIN 3HO0KAPAUT, nonmmopdumam reHos, MPHK,
9KCMPECCUst TEHOB, BPOXAEHHbIA MMMYHUTET, PELENTOPbI BPOXAEHHOrO MMYH-
HOro oTBETa.

®uHaHcupoBaHue. PaboTa BbINONHEHA MPU MOALEPXKKE KOMMIEKCHOW npo-
rpammbl GyHAAMEHTaNbHbIX HAY4HbIX nccnenoBaHmii CO PAH B pamkax GpyHaameH-
TanbHol Tembl H KNCC3 N2 0546-2015-0011 “lMaToreHeTnyeckoe 060CHOBaHWE

The role of polymorphism and expression features of

in the pathogenesis of infectious endocarditis

Siniczkij M. Yu.?, Ponasenko A. V!

Infectious endocarditis (IE) is a disease, usually of bacterial nature, the mortality
rate from which is in fourth place among other lethal infectious diseases. In
recent years there has been a tendency to an increase of prosthetic valve IE
cases. The problem of antibiotic resistance leading to a decrease in the
effectiveness of therapy is relevant for IE. Development task of new effective
methods of preventing this disease, as well as assessing the severity of its
consequences, is extremely relevant, especially because of progression of
personalized medicine. The immune response plays an important role in the
pathogenesis of IE, while receptors of the innate immune response are of great
importance in the development and progression of this disease. Polymorphism
of genes encoding these receptors leads to a change in their functional activity,
which determines the effectiveness of the organism response to infection. This
review analyzes the effect of polymorphism of several innate immune response
receptors genes, as well as changes in their expression in patients with IE, and
shows their importance in development of the individual sensitivity of patients to
this pathology.

Russian Journal of Cardiology. 2018;23(10):145-150
http://dx.doi.org/10.15829/1560-4071-2018-10-145-150

Key words: infectious endocarditis, gene polymorphism, mRNA, gene expression,
innate immunity, innate immune response receptors.

pa3paboTky MMMNAHTATOB AN CEPAEYHO-COCYANCTON XMPYPriv Ha OCHOBE GM1O-
COBMECTUMbIX MaTEpVanoB, C peanuaaLyeii naueHT-opueHTPOBaHHOMO Noaxoaa
C WCMOMb30BaHNEM MaTemMaTnyeckoro MOAENVMPOBaHMS, TKAHEBON WHXEHepun
1 FEHOMHbIX NPEANKTOPOB”.
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Ctparerus noucka

B manHEBIiT 0630p BKITIOYCHBI JaHHEIC PeJICBAHTHBIX CTa-
Teif, ONMMCHIBAIOIIMX POJIb ITOIMMOP(M3Ma TEHOB BPOX-
IEHHOTO MMMYHHOTO OTBETa M OCOOEHHOCTH HMX 3KC-
IIpeCcCUd y TMaIlMEeHTOB ¢ MH(EKIMOHHBIM 3HIOKAPIM-
TOM, onyoIuKoBaHHBIX ¢ gHBapsa 2008t o suBaps 20181
W TIPENCTaBIICHHBIX B 0a3zax maHHBIX PubMed m Google
Scholar. ITorckoBEIe 3aIIPOCH 3aIaBAIMCh TTOCPEICTBOM
CIICIYIOIINX COYCTAHU CTIOB: IJIST PYCCKOSI3BITHBIX 1Ty OJIH -
Kamuii — “MH@EKIMOHHBIN dHIOKapanT”, “mHpeKIns”,
“BpOXICHHBIM MMMYHHBIA OTBEeT”, “IIOIMMOP(MU3M Te-
HOB”, “3KCIIpecchsi TeHOB” , “ceplIeuyHO-COCYyIMCThIE 3200~
JIeBaHUs”; JUIST aHIIOSI3BIMHBIX IMyomKaumii — “infective
endocarditis”, “infection”, “innate immune response”,
“gene polymorphisms”, “gene expression”, “cardiovascular
diseases”, a Takke TTOMCK ITyOJIMKAIIii, He HAaliIeHHBIX TTO
ITOMCKOBBIM 3aIIpOCcaM, 10 CIIMCKaMU JIMTEPATyPHI B pejic-
BAHTHBIX CTAThHSX.

AKTyanbHOCTb NPOONEeMbl

HNHubexmmmonHbIi sHT0KapauT (MB) — 310 MHbeKIu-
OHHO-BOCITAJINTEILHOE 3a00JIeBaHIE, KOTOPOE IMTOpakaeT
SHIOKApPI, CepIeYHbIC KJIAIIaHbl, BHYTPEHHIO 000JI0UKY
omkaimmx cocynoB [1]. HecMoTpst Ha 1OBOJILHO HEBbBI-
COKYIO pacmpocTpaHeHHOCTh D B Mupe (o1 3 mo 7 ciy-
yaeB Ha 100 TeIC. 9emoBeK) [2, 3], Ha HACTOSIINIT MOMEHT
HaOJTIomaeTCsT yBEIMICHNE 3a00JIeBAGMOCTH M CMEPTHO-
CTH OT JaHHOM IAaTOJIOTMH, OCOOCHHO B TPYIIIaxX pHcKa
(B TOM YmClIe, MHBCKIMOHHBIX HAapKOMaHOB) [2, 4].
CeromHs CyIIecTBYeT TCHACHIINS K YBEIMICHUTO YaCTOTHI
WD, Be3BanHOTO Staphylococcus aureus [2, 3], cMmept-
HOCTb OT KOTOpPOTO, HECMOTpPSI Ha BCE COBPEMEHHBIC
MOCTIDKEHUS B IMATHOCTUKHY U JICICHUN JaHHOI TIaTOJI0-
MU, OCTAaeTCsl OBOJIbHO BbhicoKOM (30-40%). s cpas-
HEHUS, CMEPTHOCTB OT 1D, BEI3BAHHOTO CTPEIITOKOKKO-
BOIl MH(eKuMe, cocrapisger Juiib okoiao 10% [5].
Kpome 3Toro, yBemnuuBaeTcst CpeIHUM BO3PACT MalleH-
TOB ¢ 1B, mons npore3noro MU 1 Ipyrux COnmyTCTBYIO-
IINX CEepPIeYHO-COCYOUCTBIX ITaTOJOTHI (3a HMCKITIOUE-
HYeM peBMaTU4YeCKOi 00JIe3HU cepalla, YacToTa KOTOPOit
y maumeHTtoB ¢ MO, Haobopot, mamaer). bomee Toro,
HaOJIfomaeTcsT TCHICHIINS K YBEIMUCHUIO MO TTallieH-
ToB ¢ D, HyXXmarommxcs B OlNepaTUBHOM JICUCHUN —
ceifiyac 3TO TIPUMEPHO IOJIOBMHA OT BCEX JIIOACH ¢ maH-
HOI MaTojoruei, 4Tto OOYCIOBJIEHO BO3pacTalolei
AHTUOMOTUKOPE3NCTCHTHOCTRIO BO30OyOUTENeit, CHIDKA-
o1eit 3pPeKTUBHOCTD KOHCEPBATUBHOM Tepanuiu [2, 6].

Bo3MoXHOCTY TMAarHOCTUKH M JiedeHUs 1D Ha HacTo-
sIIee BpeMsl JTOCTATOYHO BEMUKM. Tak, IS OBICTPOTO
oIpene/icHNsT HAJIMYMS ITaTOreHa MCITOIB3YIOT ITOJIME-
pasHyto HenHylo peakiuto (ITIIP) ob6pasloB TkKaHWH,
IMOJIYICHHBIX IIPW OIEpalusIX Ha KialmaHax cepama.
Taxke 11 Budyanm3anum MO HCIONB3YIOT TaKue
WHCTpYMEHTaJIbHBIE METOmbI, Kak 3D-sxokapmmorpa-
¢ust, KOMITbIOTEpHAsS U MAarHUTHO-PE30HAHCHASI TOMO-
rpacdug [2]. B pangoMusnpoBaHHOM WCCIeAOBAaHUU

ObUTa II0Ka3aHa poOJib AHTUOMOTWKA TallTOMUIIMHA
B nedenuu D, BuI3BaHHOTO S. aureus [7]. Panx nccneno-
BaHMIT TaKKe OBLT ITOCBSIIECH 3(h(EeKTUBHOCTH XUPYPIH-
YeCKUX METOIOB JIeUeHUsI JaHHOM matonoruu [6-9]. Bee
OOCTIKCHMS B OUATHOCTHKEe U JieueHUM WD nermm
B OCHOBY HOBBIX METOIUUYECKMX peKoMeHmanuii [10, 11].

BMecte ¢ TeM, Ha HACTOSIIHNIZT MOMEHT OCTPO CTOMT
npobjieMa OIpene/icHUST IIPeaPacITOIOKEHHOCTA YeJI0-
BeKa K pa3BuTuio M9, olleHKa MHINBUIYATIbHBIX PUCKOB
¥ TIPOTHO3a TSLKECTH TSUCHUS V3K pa3BUBIICHCS TATOJIO-
TUH, YTO 0CO0O0 aKTyaJITbHO B KOHTEKCTE Pa3BUTHS IIEPCO-
HU(PUIIMPOBAHHON METUITTHEI.

Kak u 6onpmnHCTBO MHGDEKIMOHHBIX 3a00/IeBaHUIA,
pa3BUTHE U IIporpeccupoBanme D mpencraBisieT cob6oit
pE3YABTAT CIOXHOIO B3aMMOAEHCTBUSL OOJBIIOTO YMcia
TEHOB C pPa3HOOOpasHBIMU (PaKTOpaMHM OKpPYKAIOIICH
cpensnl [12]. Pa3BuTue n TedeHne MaHHOTO 3a00JeBaHUS
B 3HAUMTCIIPHON CTEIeHU ompenensercs: 3(p@eKTuBHO-
CTBIO OTBETAa UMMYHHOM CHCTEMBI OpraHM3Ma 4YeJoBeKa
Ha MHQeKuno. [eHeThYecKn 1eTepMUHAPOBAHHBINA BPOX-
IEeHHBIA UMMYHHEIN OTBET SIBJIICTCSI HAaNOOJIee BAasKHBIM
C TOYKH 3pCHUS IIEPBUYHOTO UMMYHHOTO pearupOoBaHMS
Ha TpaH3UTOPHYIO OakTepremMuo. Ha MMMyHHBIC peak-
LI MOTYT OKAa3bIBATh BIMSIHUE KaK CTPYKTYPHBIC U3ME-
HEHMS B TeHAX PEIeIITOPOB MMMYHHOTO OTBETa, M3MEHSI -
[oIIre KOH(PUTYPALNIO CaMUX PEenTOpOB (Y4TO TIPHUBO-
IAT K M3MEHEHMUIO MX (PYHKIIMOHAJIBHOI aKTUBHOCTH),
Tak M Bapuauuu B ypoBHe 3Kcrpeccun MPHK reHos,
OT KOTOPOTO 3aBUCHUT KOJHMYCCTBEHHOE BBIpaXKCHUE
pelrenTopa. B mocienHeM ciaydae KOHGUTYpaIns perer-
TOPOB BPOXIECHHOTO UMMYHHOT'O OTBETa MOKET COOTBET-
CTBOBAaTh BHITIOIHSIEMO#l OMOJIOTMYCCKON (DYHKIIUM,
HO TIpM HU3KOM YypoBHe 3kcmpeccun MPHK coortser-
CTBYIOIINX T€HOB MMMYHHEIA OTBET MOXET OBITH OYCHB
CJ1a0BIM WJIV COBCEM OTCYTCTBOBATH |13, 14].

Takum o6pa3oMm, IIEpBUIHOE pearnpoBaHNe Ha ITOIa-
IaHue WH(PEKIMOHHOTO areHTa B OpraHW3M M ajcKBat-
HOCTb IMMYHHOTO pearMpOBaHMs Ha Pa3INYHBIX BO30Y-
IUTEICH MOTYT OBITh OOYCIOBJICHBI MYTAlIMSIMU B T€HAX
UMMYHHOTO oTBeTa. C IMO3UIINKM OLICHKHA O0IIeOMOIOT -
YeCKUX IIPOIECCOB, YJIACTBYIOIINX B (hOPMUPOBAHUH
D, mpencrapiasgercss BaXHBIM HCCIICIOBAaHMEC M3MEHE-
HUit ypoBHS akcnipeccnt MPHK xak ¢akTopa, orpaxkato-
mero 3peKTUBHOCTD PAaOOTH TCHOB PEIICIITOPOB BPOXK-
IEHHOTO UIMMYHHOTO OTBETA.

Ponb BpOXXAEHHOro UMMYHHOIO OTBEeTa
B ¢opmupoBanumn N9

BpoxneHHBIIT MMMYHHBIM OTBET BHOCHUT Hamboiee
3HAYNUTEIBHBIA BKJIAH B pa3BUTHE OCTPOTO BOCHAICHUS,
BBI3BAHHOTO OakTepnanbHOU uWHMpekmueirt. IToMmmo
TaKUX CIEHMATbHBIX KJIETOK, KaK Makpodarn W IIeH-
IPUTHBIC KICTKA, B (POPMUPOBAHUHM BPOXKICHHOIO
MMMYHHOTO OTBETa 3aJ€iCTBOBAaHbI TaKXe 3MUTEIUAb-
HBI€ KJIETKU, SHAOTEINOLUUTHI 1 pudpobdnactel. Koopau-
HaIlMS peakuii BPOXICHHOTO MMMYHHOIO OTBETa OCY-
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IIECTBIIACTCS 3a CUYET PELENTOPOB OIO3HABAHUS IaT-
tepHa (Pattern Recognition Receptors, PRRs) — 6enkos,
MIPUCYTCTBYIOIINX Ha MOBEPXHOCTH KJICTOK MMMYHHOM
CHCTEMBI ¥ CTIOCOOHBIX pa3IMyaTh OMHOTHUITHBIC 1 (PUII0-
TeHETUYCCKM KOHCEPBATHBHBIC MOJICKY/IBI (MATTEPHBEI),
YYACTBYIOIINEC B PETY/ISIIINY KU3HEHHO BaXKHBIX (DYHKITUIA
mukpoopranu3moB. PRRs moryr oGnapmate cneumdguu-
HOCThIO K Jmmonoucaxapugam (JITIC) n mmKompoTen-
HaM OaKTepuaJbHOM KJICTOUHOI CTCHKM, HEKOTOPEIM OeI-
KaM (arennH, 6akTepraibHbIe ENTUAOIMKAHbI), JIMTIO-
MMpOTEMHAM W pAOy Apyrux Mojekyn [14]. TTomumo
HETIOCPEICTBEHHOTO BO3ACHCTBHS Ha MOJICKY/ISIPHEIC T1aT-
TEePHBI MUKPOOPTaHN3MOB, BPOXKICHHBI MMMYHHBIIA OTBET
MOXET TaKKe aKTHBHPOBAThCSI B OTBET Ha ITOTCHIIMAIBHO
oInacHble M3MEHEHMS B OpraHM3MeE, BBI3BaHHBIC MH(EK-
e WM OPYTMME HaTOJIOTMIECKIMH TIPOIIECCAMU.

ITo cBoum pynkuussm PRRs MoxxHO pa3nenuTs Ha ABe
OCHOBHBIC KATEeTOPWU. CUTHAJIbHBEIC W PACIIO3HAOIINC
peuenTopel. K CHUTHAIBHBIM pelenTopaM OTHOCSTCS
Toll-ronoonbie perentTophl (Toll-like receptors, TLRs)
n NOD-nomo6nbsie penentopsl (NOD-like receptors,
NLRs); k pacrio3naommuM — RIG-momo6HBIE periern-
topsl (RIG-like receptors, RLRs) 1 perienrropsr C-1eKTH-
HoBoro tumna (C-type lectin-like receptors, CLRs) [15-17].

Hamnboiee BaXXHBIMU ¢ TOYKM 3peHUd pa3Butus D
MIPEACTABISIOTCS UMEHHO CUTHAJIBHEIC PEICIITOPH BPO-
XKICHHOTO UMMYHHOTO OTBeTa. MHTEHCUBHO M3y4JalOTCS
ctpykrypa n ¢yHKmun TLRS, mockombKy s(pdeKTuB-
HOCTh MMMYHHOTO OTBETa B IIEPBYIO OYepedb 3aBHCHUT
ot TLR-omocpenoBaHHOTO pacIioO3HAaBaHMUs IaTOTeHA
u panbHenieir TLR-onocpenoBaHHOI akTUBallMMA BHY-
TPUKJICTOYHBIX CUTHAIBHEIX ITyTei. Takske yCTaHOBJICHO,
yto ruriepaktuBanusi TLRs mpu geiicTBUM 3HOOTEHHBIX
JINTAaHIIOB MOXET MPUBOIUTH K Pa3BUTHIO YPE3MEPHOTO
BocmajauTebHOro oTBeTa [18, 19]. [Ipm KOHTaKTe KIETOK
WMMYHHOM CHCTEMBI C YYKEPOTHBIMHM MUKPOOPTAHM3-
MaMU, JIMTIOIIOICaXapabl, HAXOMSIIHECS Ha UX KJIETOY-
HOW CTeHKe, BBI3bIBAIOT akTuBalmio TLRs, B pe3ynbrare
Yero MOBHIIIACTCS YpoBeHb dKcIpeccn MPHK manHoro
reHa, M KOJIMIECTBO PelleITOpoB yBenmumBaetcs [20].

Ha cmmoco0HOCTB KII€TOK MMMYHHOM CHCTEMBI K pac-
IMO3HABAHUIO ITATOT€HOB MOTYT BIUSATH PA3IMIHEIC M3ME-
HEHUS B TeHaX, KOTUPYIOIINX PECeITOPLI BPOXKICHHOTO
HUMMYHHOTO oTBeTa. OTHOHYKJICOTHUIHBIC 3aMEHBI
(SNPs — single nucleotide polymorphisms), BIusforIe
Ha cTpykTypy U pyHkiuio TLRs, pacronarasice B o6ac-
TSIX, OTBEYAIOIIMX 3a (OPMHUPOBAHUE PACIIO3HAIOIINX
IIOMEHOB, TIPUBOISIT K HAPYIICHWIO Tepemadyyd CUTHajIa
OT aKTHBHPOBAHHOIO pellenTopa BHYTPh KIETKH [2].
JlaHHBIE, TOTYyYeHHBIC Pa3HBIMU IPYMNIaMU yUYeHbIX [1, 5,
12, 21, 22] moka3bIBaIOT, YTO MYTAlIMXA B TeHAX PELEIITO-
POB BPOXICHHOIT IMMYHHOM CHCTEMBI MOTYT OKa3bIBaTh
BIMSHNE Ha CIIOCOOHOCTh AaIcKBaTHO pearnmpoBaTh
Ha TIPHCYTCTBME B OpTraHM3Me 4YeIOBEKa IIaTOrcHA,
B pe3ylbraTe dYero W3MEHSIETCS BOCIIPUMMUYHMBOCTD
K MHOEKIINN WU BOCTIAJICHHUIO.

[loBEIIIeHHAs WHOIWBUOYaJIbHAsT BOCIPUUMYNBOCTH
K OeiicTBuio WHGEKINOHHBIX areHTOB, MPUBONSIINX,
B TOM 4YHClIe, U K pas3BuTuio MD, Takke 0O0yCIOBICHA
myTtamusmMu B reHax TLRs. Tak, B pesynsrare MyTaluu
B reHe TLR4, orBeyalomeM 3a pacriosHaBanue JITIC xire-
TOYHOM CTEHKU TPaMOTPULIATEIFHBIX OAKTEPHIA, ITPONCXO-
IUT OTMeHa oTBeTa Ha ctuMyssio JITIC n moBeImmaeTcst
YYBCTBUTEILHOCTh K MH(MUIIMPOBAHUIO TPAMOTPHUIIATEITb-
Hoit dmopoit [18, 23-25]. U3MeHeHUs B opraHU3alln
TLRs u nHapymeHuss B uUX (PyHKLMOHUPOBAHUU MOTYT
CTaTh TPUYMHON pasaM4HbIX maronoruii [23-26]. Tak,
cHXeHue akTuBHOcTH TLRS cka3biBaeTcss Ha MMKpPOO-
HOM OMOIIcHO3€, 1 TOINA YCIOBHO-TIATOTEHHAsT MHUKPO-
¢a0opa CTAaHOBUTCS TOCTOSIHHON MUKpOdIOpoii opra-
HHU3Ma, 9TO MPUBOOUT K aTUIIMYHBIM (hOpMaM BOCITAJIH-
TenbHBbIX TIponieccoB. [loBwimeHHast akTUBHOCTH TLRs,
HAIIpOTHB, CBSI3aHA C Pa3BUTHEM aJUIEPTHMUCCKUX U ayTO-
MMMYHHBIX 3a00JIeBaHUM, TICPEXOIOM BOCIIAJICHHS B XPO-
HIYeckyio opmy [27, 28]. BostHe BEpOSITHO TaKKe, 4TO
MaTOJIOTUIECKNE COCTOSIHMS B OpPTaHM3MeE, BBI3BAHHBIC
MOHIMKEHHOM aKTMBHOCTBIO ofHUX TLRS, MoryT mpuo-
IUTHh K TIOBBIIIICHWIO aKTUBHOCTH IOPYTUX C Pa3BUTHEM
COOTBETCTBYIOIINX ITATOJIOTHI. Pacro3HaBaHe MUKpPOO-
HBIX KOMNOHEHTOB TLRS MHUIIMKpYeT aKTUBALAIO CUT-
HAJIBHBIX MyTEH, B pe3yJIbraTe Yero IMPOUCXOOUT SKCITPEC-
CHSI MHOXECTBa T€HOB, B TOM YMNCJIC TeHOB IINTOKWHOB
W IPYTUX KO-CTUMYISITOPHBIX MoJIeKy [ 15, 29]. Ha ypoBHe
OpraHM3Ma aKTUBALWS CHHTE3a U CEKPEINH IIepeUNCIICH-
HBIX MOJIEKYJl MPUBOAMUT K PA3BUTHIO BOCHAIMTEIbHON
peakiMy ¢ ITOOKITIOYCHHEM BCEX HMMECIOIIMXCS CUCTEM
3aIIUTHI OT MATOreHOB. KpoMe Toro, CymecTByIOT HacIe -
CTBEHHEBIE 0COOCHHOCTH 3KCITPECCUY TEHOB, KOTUPYIOIITIX
CUTHAJIbHBIE PEUEnTOPbl BPOXIEHHOTO WMMYHHOTO
OTBETa, YTO HATIPSIMYIO BIMSCT HA MHANBUIYAJIBHYIO TyB-
CTBUTEIPHOCTh OpPTaHM3Ma K BO3OYIUTEISIM Pa3IMIHBIX
WHGEKIMOHHBIX 3a00J1eBaHMit, B ToM ymcie u UD.

Bknap nonumopduama u 0co6eHHOCTei 3Kcnpeccum
reHOB BPOXAEHHOr0 MMMYHHOI0O OTBETA
B naTtoreHes v puck passurtusa U9

OmHMHU W3 OCHOBHBIX Bo30Oymuteneit UD sBistoTcs
Staphylococcus spp., Pseudomonas spp., Streptococcus spp.
[3], Mo3TOMY OGOJBIIMHCTBO MCCIIETOBAHMI HA HACTOS-
it MOMEHT COCPEenOTOYeHO Ha n3ydeHne D, BEI3BaH-
HOTO UMEHHO 3TUMHU MUKPOOPTaHU3MaMU, a TAKXKe aCcCO-
OUAPOBAHHOTO C 3TOM ITaTOJIOTHEH MMMYHHOTO OTBETa
W 0COOCHHOCTEM TEYeHMSI BOCHAIMTEIIBHOTO IIpollecca.
IIpu sToM Hambojee aKTyadbHBIM SIBJIICTCS M3YUCHUE
TeHOB, KOAUPYIOIINX CUTHATBHBIE PEIETITOPBI BPOXKIEH-
HOro UMMYHHOTI'O OTBeTa, Bxonsiux B cemeiictBo TLR.
Tak, BaxXHOCTb TeHa TLR2 B 3alIMTE MMPOTUB TPaMIIONIO-
XKUTEIBbHBIX OakTepuii ObLIa IIPOAEMOHCTPHUpPOBaHA
B okcrepuMmenTax Ha TLR2-meduunTHBIX (TLRZf/ D)
MBIIIIAX, KOTOPBIC OKAa3aJiCh 00JIee IyBCTBUTCIBHBIMU
K nHGuuMpoBaHuio Staphylococcus aureus u Streptococcus
pneumoniae [30].
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I[TomMuMo wccIenoBaHUM HAa MONEIBHBIX XHUBOTHBIX,
MIPOBOOUTCS TaKXe W3y4YeHHWE POJU IOJUMOpdH3Ma
reHoB, Kogupyomux Toll-TTomoOHBIe PELIENTOPHI, B pa3-
putun MO nuin pa3HOit BO3pacTHO-IIOOBOM, COLIMATb-
HO 1 STHIYECKOM MPUHAUICXXHOCTH. TakK, yCTaHOBJICHO,
yto myranus rs5743708 rena TLR2 cBs3aHa ¢ 3aMeHOM
Arg Ha Gln B mo3utinu 753, 9T0, B CBOIO O4Yepeb, BIUSICT
Ha KOH(UTypanuio W (PYHKINOHAJIBHYIO aKTMBHOCTH
penenrropa TLR2. B ncciienoBaHNM NCITAHCKUX YICHBIX,
BBITIOJITHEHHBIX € BKJTIOYeHNEM 65 manmreHToB ¢ 1D, 6buto
YCTAaHOBJICHO, YTO KOINOMWHAHTHAs, peIeCCUBHAS
1 noMuHaHTHasg monenu reHa TLR2 Arg753Gln 6wumm
aCCOLMMPOBAHEI CO 3HAYMTEIIPHBIM ITOBBIIICHUEM PHCKa
pa3Butus gaHHoi natojoruu (OI =13,33; 9,12; 3,65,
COOTBETCTBEHHO), TIPM 3TOM pOJb €Ille¢ OTHOTO TeHa
pELeTITOPOB BPOXIEHHOTO MMMYHHOTO oTBeta TLR4
B MomudUKaIINM prcKa pa3Butus MO He ObUIa TTOATBEp-
XKaeHa. B To Xe caMoe BpeMsI, aBTOPBI TOBOPSIT O HEO0XO0-
IUMOCTU TIOATBEPXKICHUS TIONYYCHHBIX PE3YJIBTaTOB
Ha OoJjiee KpyNMHBIX BhIOOpKax [21]. B 6osee mo3mHem
HCCIICIOBAaHNY (BBIITOJTHEHHOM Ha POCCUMCKOM ITOITYIsI-
1), B KOTOpoe ObUTO BKiIodeHo 110 mammeHToB ¢ U3,
HAIlpOTHUB, HE OBLUIO MOKAa3aHO BIUSHMS OBYX 3aMcH
rs3804099 u rs5743708, KoTopas 1 ObUIa N3ydeHA NCITaH-
CKMMM McciiefoBatesissMu, B reHe TLR2 Ha pucK pa3Bu-
™ma UD [1, 25]. B ciydae ¢ reHoM TLR4 pe3ynbTaThl,
IIOJTyICHHBIC B TIPEIBIAYIIEM NCCICIOBAHNN, OBUIH IO -
TBEPKICHEI pe3yJIETaTaMU, ITOJYICHHBIMUA KOJUIEKTHBOM
poccuiickux [1, 25] 1 HeMeuKuX [12] y4eHBIX.

MeHee U3y4eHHBIM Ha HACTOSIIINIT MOMEHT SIBJISIETCS
noymMopdu3M reHa TLR6, B KoHTeKCTe ero 3(hHEeKTOB
Ha mMommMdukanmio pucka passutusg MD. IokazaHo, 4yTo
HOCHUTEJIBCTBO TOMO3UTOT IO MUHOPHOMY aJIjIe]I0 TeHa
TLR6 (745C/T, rs3775073) cTaTUCTUYCCKM 3HAYMMO
acCOMMPOBAHO CO CHIDKCHUWEM pHCKa pa3Butus WD
(OLI =0,51; p=0,032) B peuieccuBHOIT Momenu. B To ke
camMoe BpeMs, aHalIu3 elle OMHOM 3aMeHBI, 1s5743810
(1263A/G), moka3aj, YTo reTepO3UroTHEIMA reHoTum A/G
XapaKTepH3yeTcsT IBYKPAaTHBIM ITOBHITIICHNEM PHCKA pa3-
putusd B y marmenToB. OmHAKO aHAJIN3 pacIIpeeICHIS
YaCcTOT TEHOTHUIIOB JaHHOTO MOJIMMOpP(dU3Ma BBISIBUI X
HECOOTBETCTBHE OXMIACMOMY COIJIACHO 3aKOHY XapIH-
BaitHGepra B 3KCIIepUMEHTAIBLHOM TPYIIIIe, YTO ITOCITY-
XKWIO OCHOBAaHMEM IJIT €r0 MCKITIOUCHMS W3 aHaIm3a.
H3BecTHO, 9TO 00¢ M3YyYeHHBIE MYTAlUM HE BIIUSIOT
Ha skcnpeccrio MPHK rena TLR6, a cBsI3aHBI ¢ M3MEHE-
He KOHDUTYpamm camoro peuemnropa [1, 25].

Myrtamus -7202A/G BreHe TLRI1 (rs5743551), pacmo-
JIOXKeHHAsI B HEKOIUPYIOIIeM 5’-pernoHe JaHHOTO TeHa,
TECHO CBSI3aHA C TTOBBIIICHHBIM PHCKOM TPaMIIOIOXKM-
TeIbHOU MH(pEKIINU, CeTIICHca M OPTaHHOI TNC(YHKITNHN.
DTO OOBSACHATCS TeM, YTO HAaHHAs MYTAIUsS IIPUBOIUT
K IIeJIOMY KacKamy peakIInii, 4TO B pe3yyIbraTe BhIpaXKa-
eTcs B MHOTOKPAaTHOM YCUJICHUH KCITPECCHH IIPOBOCIIA-
JINTEITBHBIX IINTOKWMHOB W Pa3BUTUU TUTICPBOCIIAINTEIb-
Hoit peakuun [31]. B mcciemoBaHUM, BBHITTIOJJHEHHOM

KosuieKTuBoM aBTOpoB 13 CIIIA, 66110 YyCTaHOBJIEHO, UTO
HOCHUTEIM TOMO3UTOTHBIX aJUlejicii MTaHHOTO TeHa XapaK-
TepU3YIOTCS TTOBBIIIIEHHBIM PUCKOM CMEPTU W Pa3BUTHUSI
Pa3IMYHBIX CENTUYCCKUX OCIIOXHEHMIA B pe3yJIBTare
VMHOUIIMPOBAHUST TPAMITOJIOXUTEILHBIMI OaKTepUSIMMU,
K 9UCITYy KOTOPBIX OTHOCSITCS TakKke M Bo30ymurtenmn D
[26]. Ilo3mHee 9Ta ke MyTauus ObLla M3ydeHa YKe
Ha BBIOOpKE IMalieHToB ¢ MO, 1 B pe3ynbrate aBTOPHI
He OOHAPYXXWINM 3HAYMMEBIX ACCOIIMAIIMIT MEXIY ITOJIH-
mopdusmom reHa TLRI v puckom pasputus D [1, 25],
YTO IT03BOJIIET TOBOPUTH O PA3IMYHBIX MOJICKYISIPHO-
TeHEeTHYECKNX MeXaHn3Max passutus D u cemcuca.

OcoObBIiT WHTEepeC IIPEOCTABISIIOT PAabOTHI, IEMOH-
CTPUPYIOIINE KOTMICCTBEHHBIC M3MEHEHNST SKCIIPECCUN
MPHK reHoB penenTtopoB BpOXICHHOTO MMMYHHOTO
OTBETa B OTBET Ha 0AKTEPUAIbHYIO MHBA3WIO0 MUKPOOpPTa-
HU3MaMH, BBI3BIBAOIIUMU MDD, omHAKO KOJMIECTBO
MyOJIMKAaIIii, TTOCBAIICHHBIX TaHHOU IpobjeMe, OTHO-
CHUTETbHO He Benuko. CyIIecTBYIOIINE WCCICIOBAHUS
[28, 32-34] mmoKa3BIBAIOT, YTO MOBBIIEHNE IKCIIPECCUN
MPHK renoB cemeiictBa 7TLRs OKa3bIBaeT HEMOCpPE-
CTBEHHOE BIIMSIHME Ha maToreHe3 M D, MOCKOIbKY MIMEHHO
ot akcnpeccun MPHK 3aBucuT KoamuecTBo penenTopon
Ha TTIOBEPXHOCTHU KJIETOK. Upe3aMepHOe IOBBIIICHUE SKC-
MPECCUHU CTAHOBUTCS IIPUYMHON YBEIMUCHUS TEMIIOB
pPa3BUTHUS U TIPOTPECCUPOBAHUS 3a00JIEBaHMSI, PA3BUTHIO
TUIIEPBOCITAJIUTEIIEHOTO TIpoliecca, Mepexona MaToJIOTHI
B XPOHHMYECKYIO CTAOWIO W HEOJATONPUSITHOTO MCXOHA.
CHumxenne xe ypoBHs akcripeccun MPHK reHoB TLRs
Yalie BCETO MPUBOOUT K YPE3MEPHON BOCIIPUUMYNBOCTH
K WHQEKIMSIM y WHAWBHAIA BCICACTBUC OCIA0JCHHOTO
VIMMYHHOTO OTBETA WJIM €r0 MOJHOro oTcyTcTBus [16, 18,
32, 35, 36]. Takke BBIABJIEHO, YTO pa3JIMYHBIE MUKPOOP-
raHuU3Mbl TI0-pa3HOMY BIMSIIOT Ha 3kcnpeccuio MPHK
reHoB cemeiictBa TLRs [27, 36, 37].

B uccnenoBanuu, npoBegeHHoM de Toledo A, et al.
(2012) OBLIO BBISIBICHO, YTO pEIEHTOp Koarperamuu
TOJIUCaXapuaOB KJICTOYHOM CTEHKM Strepfococcus oralis
BBI3BIBACT BOCIIAJIUTE/IBHBIC PEAKIINH B SHIOTETNATBLHBIX
KJIETKaX aopTHI YeJIOBEKa, CIOCOOCTBYSI pa3BuTuio UMD
n artepockiepo3a. Dkcnpeccus MPHK muTokmHoB
¥ MOJICKYJT aIiTe3UH B KJIETOYHBIX KYJIBTYpaX, CTUMYJINPO-
BaHHBIX pEICITOpAaMU Koarperaluy ITOJIMCAaXapuaoB,
3aMETHO BO3pacTalia [0 CPaBHEHUIO C TAKOBHIM B HECTH -
MYJIIPOBAHHEIX KyJIbTypax. IlojoxuTeabHast peryiIsiims
skcrnpeccun MPHK B cTumynmpoBaHHBIX KyJIbTypax
ObUTa IpoaeMOHCTpUpoBaHa 1 i reHa TLR2. TTonydyeH-
HBIC PE3YJABTaThl CBHUICTCIBCTBYIOT O TOM, UYTO pelel-
TOPbI Koarperauuu MoJMcaxapuaoB KJIE€TOYHOU CTEHKU
Streptococcus oralis MOTYT OBITh BaXHBIM (DaKTOPOM
B IIaTOTE€HE3€¢ CepHeYHO-COCYIMCTBIX 3a00JICBaHUIA,
Takux Kak 1D u atepockitepos [27].

HenaBHO Taxcke ObIIa BBISIBJICHA POJIb BO3OYIMTEIIS
Streptococcus mutans B pa3BUTUH BOCITAIMTEIBLHBIX TIPO-
LECCOB IIPU CEPICUYHO-COCYAMCTHIX 3a00JICBAHUSIX, B TOM
yuciae 1D [28]. Bce n3ydyeHHBIE B CCIIENOBAHUY IITAMMBI
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Streptococcus mutans ycmiauBanu sKcrmpeccuio MPHK
reHoB TLR2 v NOD2 B KynbTypax 3HIOTEIUATLHBIX KJTe-
TOK aOpPTHI YeJIOBEKa, YTO IPUBOIMIIO K ITOBHIIICHHOM
SKCIIPECCUM OTHOMMEHHBIX 0OeiakoB. Kpome »3toro,
B M3YYCHHBIX KYJIbTypaxX HAOIIOMAIOCh YBEIMICHIE CUH-
Te3a MHTEPIEHKMHOB 6 U 8, MOHOLIMTAPHOIO XeMOarT-
TPaKTAaHTHOTO Oelika 1, YTO TOBOPUT O CBSI3M MOJICKY-
JISIPHO-TEHETMIECKNX MEXaHM3MOB pacIiO3BaHUs OaKTe-
pHABHOTO areHTa M (hOPMHUPOBAHUS BOCITATUTEIHLHOTO
oTBeTa. CXOOHBIC PE3YJABTaThI OBLIH IOIYYECHBI U B 9KC-
IIepUMEHTax in Vivo, B KOTOPBIX OBLIO ITOKAa3aHO, 4TO
NOD2-gedpunuTHbIE MBI 00Jiee UYYBCTBUTEILHBI
K nHUIupoBaHuio Staphylococcus aureus. BaxHo 3ame-
THUTh, YTO B TAHHOM HCCJICIOBAaHNU TAKKe ObLIA YCTAHOB-
JIeHa B3aMMOCBSI3b Mexay penentopoM NOD2 u uHTEp-
neiiknH-6 [38]. TakuM 06pasoM, MOXHO TOBOPHUTH
o BaxxHOCTH NOD-110mo6HBIX pelienTopoB B (hOPMHUPO-
BaHMM MMMYHHOTO OTBETa Ha WH(UIIMPOBAHHE Opra-
HHU3Ma MEJBIM PSIIOM MHMKPOOPTaHM3MOB, CIIOCOOHBIX
BBI3BIBATH, B TOM 4Hciie, 1 D.

He cmotps Ha TO, uTO Streptococcus suis SBISIETCS
OMHUM W3 OCHOBHBIX B0O30ymmTeneit MHOEKIIMOHHBIX
3a00JIeBaHMI Y CBIHEH, BO3MOXHO TaKKe HH(PUIIMPOBa-
HHEe TAaHHBIM ITATOTCHOM JIIONEH MpPW TECHOM KOHTaKTe
CO CBUHBSMH, YTO SIBIISIETCS CEpPbEe3HOI IIpoOIIeMOit
B CBUHOBOJICTBE. Y 4YeloBeKa Streptococcus suis 0OBITHO
BBI3bIBACT MCHUHTUT, SHIOKAPANT, IIEPUTOHUT, apTPHT,
mHeBMoHUIO [35]. Gottschalk M, et al. (2007) B cBoeM
HCCIICIOBAaHNY TI0KA3aJ1, YTO CTUMYIISILIMS YeIOBeUe-
CKMX MOHOIINTOB WHKAIICYJIMPOBAHHBIM Streptococcus
suis (M Daxe BBIOCICHHBIMM KOMITOHEHTAaMHM €TO KIIe-
TOYHOU CTEHKM) BJIUSIET Ha ypoBeHb aKcrpeccun MPHK
renoB TLR2wu CD14[35].

KOMITOHEHTHI KJICTOYHOM CTEHKM TPaMITOJIOXUTEh-
HBIX OAaKTepHii, BKIIIOYAsl IMEITHIOITIMKAHBI, BHI3BIBAIOT
CIJIBHYIO TIPOBOCHAIMTEIIBHYIO PEaKIINI0 B Pa3IMIHBIX
THIAX KJICTOK, B TOM YHCJIC SHOOTCIMAIBHBIX, ITyTeM
aktuBaumy TLR2-curnammara. Robertson J, et al. (2010)
HCIIOIB30BAIM KIIETOUHYIO JIMHUIO SHOOTEIUS] MBI
b.End5 mnst mayuenust BiussHust Staphylococcus epidermidis
Ha pa3BUTHE BOCHAJIMTEIBHOTO IIPOoIecca. DKCITO3UIINS
KJIETOYHBIX KYJIBTYpP HNENTUAOTINKAHAMU, BBIICICHHBIMU
u3 Staphylococcus epidermidis, TpUBOIMIIA K TTOBBITIICHUIO
skcrpeccun MPHK renoB /L6, TLR2 n Cx43, 4to0,
B CBOIO O4Yepenb, BEI3BIBAJIO ITOBHIIICHHEBIN CHHTE3 KJICT-
KaMmu Oenka Cx43 m yBeImdeHHEe aKTUBHOCTH MEXKIIE-
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OB30PbI JINTEPATYPbI

Cunapom Kapeaxanb: KpaTkuii 0030p U KIIMHUYECKMIA CNy4Yait KapauomMuonaTn, acCoLMMpPOBaHHOM
C KOMMNayHA, reTepo3uroTHbLIMM MyTaLMSMU reHa AeCMONJIakuHa

BarixaHckas T. F.1, CuBuukas J1. H.Z, Kypywko T. B.1, Epmakosuy [. I'I.2, 3acum E. B.3, LaHnnexko H. F.2

MyTaumm B reHax, KOAVPYIOLWMX [ECMOCOMasbHble Genky, SIBNSIOTCS NMPUYUHON
LUIMPOKOTO CrekTpa 3ab0aeBaHii C aHOManUsMK KOXW, BONOC 1 cepaua; B 45-50%
C/y4aeB 3TU MyTauun AETEPMUHVPYIOT Pa3BuUTUE apUTMOrEHHON NMPaBOXENyAou-
KoBO kapanomuonatum. CeroaHs n3eectHo 6onee 120 ayTOCOMHO-AOMUHAHTHBIX
1 ayTOCOMHO-PELEeCCUBHbIX MyTauuii reHa gecMonnakuHa (DSP), Bbl3blBaOLLMX
KOXHO-KapamanbHylo natonoruio. B ctatbe npeacTasneH BNepBble BbISBAEHHbIN
B BocTouHoii EBpone (Benapycb) penkuii KAMHUYECKWIA CRy4aln cuHApoma
Kapsaxans (OMIM 605676), accouMMpOBaHHOrO C KOMMAyHA reTepo3uroTHbIMK
MyTaLMsaMK, C KNacCUYeCcKoi TPaaoi NpusHakoB (HeHOTUN AunaTauyvoHHON Kap-
AuoMuonartiv, KepaTtoaepmMus 1 LepCTUCTO-Kypyasble BONOCK). KpaTkuii nutepa-
TypHbI 0630p NpoBnembl 1 BONPOCk AnddepeHLnanbHon AnarHoCcTUKN npea-
CTaB/eHbl B CTaTbe B BWAE CPaBHUTENBHOrO aHanusa cuHgpoma Kapsaxanb
€ GeHOTUNNYECKN CXOAHON naTonormeil — CUHAPOMOM Hakcoc, 06yCnoBneHHbIM
MyTaLysiMK B FeHe, KOAVPYIOLLLEM APYroi AeCMOCOMabHbI 6e10K — Nnakorno6uH
(cunopom Hakcoc, OMIM 601214), 1 npMBOASALLMMM K Pa3BUTUIO apUTMOTEHHOM
NpaBOXeNyA04KOBON KapanoMmuonartuu.

Poccuiickwuii kapanonornyeckuii xypHan. 2018;23(10):151-158
http://dx.doi.org/10.15829/1560-4071-2018-10-151-158

KnioueBble cnoBa: JeCMOMNIakuH, AvnaTauoHHas KapamoM1onaTusi, kepatoaep-
MWSi, KypYaBO-LLIEPCTUCTbIE BONOCHI, CMHAPOM KapBaxanb, cuHapom Hakcoc, nna-

KOrno6uH.

KoHdnukT nHTepecos: He 3asBneH.
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WHCTUTYT reHeTukun n umtonorum HAH Benapycu, Muxck; “TY PecnybnukaHckuin
HaY4HO-MPaKTUYECKUI LIEHTP AETCKOM xvupyprin, MuHck, benapycs.
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Carvajal syndrome: a brief overview and clinical case of cardiomyopathy, associated with compound

heterozygous mutations of the desmoplakin gene

Vaikhanskaya T.G.1, Sivitskaya L. N.2, Kurushko T.V.1, Ermakovich D. P.z, Zasim E.V.3, Danilenko N.G.”

Mutations in the genes encoding desmosomal proteins cause a wide range of
diseases associated with abnormalities of the skin, hair and heart. In 45-50% these
mutations determine the development of arrhythmogenic right ventricular
cardiomyopathy. Today, more than 120 autosomal dominant and autosomal
recessive mutations of the desmoplakin (DSP) gene are known, causing skin and
cardiac disorders. The article presents a rare clinical case of Carvajal syndrome
(OMIM 605676), associated with compound heterozygous mutations, with the
classic triad of symptoms (the phenotype of dilated cardiomyopathy, keratoderma,
and woolly hair), which was first identified in Eastern Europe (Belarus). A brief
literature review of the problems and issues of differential diagnosis are presented
in the article in the form of a comparative analysis of Carvajal syndrome with
phenotypically similar pathology — Naxos syndrome, caused by mutations in the
gene encoding another desmosomal protein - Placoglobin (Naxos syndrome,
OMIM 601214), and leading to the development of arrhythmogenic right ventricular
cardiomyopathy.

Russian Journal of Cardiology. 2018;23(10):151-158
http://dx.doi.org/10.15829/1560-4071-2018-10-151-158

Kappaxans (Carvajal) ciHOIpOM SIBJISIETCS TeHETUIEC-
KJ JeTepPMUHUPOBAHHBIM 3a00JIeBaHHEM C ayTOCOMHO-
MTOMWUHAHTHBIM HWJIM ayTOCOMHO-PEIIECCUBHBIM THUIIOM
HacnenmoBaHusg [1]. OCHOBHBIMH (PEHOTUITUUECKUMU
nposiBneHus MU cuHIpoMa Kappaxans (CK) sBisioTcs

Key words: desmoplakin, dilated cardiomyopathy, keratoderma,wooly hair, Carvajal
syndrome, Naxos syndrome, placoglobin.
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cepmedYHasT IaTOJIOTHS B BUAC MWIATAIIMOHHON Kapamo-
vuomatun (AKMII) m cneumpudeckne M3MEeHECHUS
KOXHO-BOJIOCSTHOTO TIOKPOBa C IIEPCTUCTO-KypUIaBBIMU
BOJIOCAMU W JIAHOHHO-TIOAOIIBEHHBIM THIIEPKEPaTO30M
[2]. BcTpewarorcs W Opyrve TOTOJTHUTENbHBIE TIPU-
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3HAKH — CTOMATOJIOTMIECKIE aHOMAJINH, apUTMOTCHHAST
mpaBoXeaynoukoBast Kapauomuonatus (AITXKK) u meit-
koHuxust [3]. IlaTojmormio mpaBBEIX OTIEJIOB Ccepaia
¢ AII2KK B coueTaHUM ¢ Kyp4yaBOCTbIO BOJIOC U JIAJOHHO-
ITONOIIBEHHOM KepaTomepMueii MPUHITO Ha3bIBaTh CUH-
npoMoM Hakcoc, MOCKOJIBKY TIepBbIe IMTAITMEHTHI ¢ TAKUM
¢deHoTUIIOM OBLIM OOHApy:XeHbl Ha ocTpoBe Hakcoc
B DTeiicCKOM MOpe. AyTOCOMHO-PEIIcCCUBHOE HACIECIOBa-
HUe cuHIpoMa Hakcoc BIlepBEIe OBUIO BBISIBICHO
Protonotarios N, et al. (2004) B pe3ynbraTe MU3yIeHUS
W aHaJIN3a 3TOTO HeAyTa B TPEUYCCKMX CEMbSIX, ITPOXKMBa-
JOIINX Ha KUKJIAACKOM ocTpoBe [4, 5]. Jlng cuHmpoma
Haxkcoc, Tak ke kak u w1t CK, xapakTepHbI KypJdaBble
BOJIOCHI IIPW POXICHWUM W pa3BUTHE KepaTOmCPMUU
Ha IIepBOM TOIy XM3HU, OTHAKO ITATOMOP(OIOTIIECKIE
W3MEHEHHMs IIpeo0jIamaloT B IIPaBBIX OTHENaX cepara,
npuBonst K pasutuio AITXKK [3-6]. ITaronorus CK
00yCJI0BIeHa TOMO3UTOTHEIMH MYTAIIMSIMU B XPOMOCOME
6p24 — B rene DSP, xonupyoomieM OeJIOK JECMOITIAKIH;
MyTaL¥ 3TOTO TeHa MIPUBOIAT K CUHTE3Y YKOPOUEHHOIO
Oenka ¢ HapylreHueM ero yHkumit [2]. ToMo3uroTHEIE
mytauum reHa JUP, pacnojioXXeHHOTO B XPOMOCOME
17921, meTepMUHUPYIOT CUHTE3 Je(eKTHOrO0 IeCMOCO-
MaJIBHOTO OejIKa IUIAKOITIOOMHA, YTO BRI3bIBACT Pa3BUTHE
6one3nn Hakcoc ¢ penorunom AITXKK [3-8].

K HacrosmemMy BpeMeHM BBHIIBICHBI U XOPOIIO
W3y4YCHBI IpyTUe TCHETHICCKIE aHOMAJINH, XapaKTepHBIC
mst CK; cobpana yOemmTenpHas IOKa3aTelbHas 0Oasa
B MOJIB3Y 3THUOIIATOTCHETUYECKO PO MYyTallii B Tpex
reHaX, KOOUPYIOIINX CHHTE3 OEJIKOB IeCMOIJIeHHA-2,
IecMoIUTakKiuHa ¥ TutakodwinHa-2 [5]. 3HAYMMOCTh
¢yHKIMiT apyrux 6enkoB B matoreHe3e CK, Takmx Kak
JIECMOKOJIMH-2, TIJIAKOITIOOMH, TpaHCMEeMOpaHHBIN Oe-
JI0K-43, pUaHOAWHOBKIN PEelenTop-2, NIeCMUH, JTaMUHbBI
A/C, cTpmaTH, TAUTHH W TPaHCHOPMUPYIOIIUUA POCT
dakrop-P3, ocraercs moka HesicHOM [5-7]. B 6onbImmH-
cTBe cirydaeB, K pa3BuTuio CK IIpUBOIAT TOMO3UTOTHBIC
MYyTallUM WX KOMIIAYHI-TETEPO3UTOTHBIC MYTallU
B reHe DSP. 3aboyieBaHMe BiepBble OBUIO CUCTEMATU3M-
poBaHo L. Carvajal-Huerta B 1998t mipu ob6cnenoBaHun
TPYIITEI TAIIMEHTOB 13 DKBanopa, mo3xe CK ObUT BHISIB-
neH B crpaHax Cpemm3emMHOMopckoro OacceitHa (Typ-
uus, I'peuusi, Utanust), a takke B Muaum, Mpane,
JluBaHe u enuHUYHBIE ciiydau B LleHTpanbHoii EBporie
(Xopsarus) [1, 5-22]. Y TpuanaTi ceMU MallMEHTOB OBLIN
UICHTH(OUIMPOBAHEI TOMO3UTOTHBIC WM KOMIIAYHII
(oT aHmI. compound — CIOXHBIN, COCTABHOIT) TeTepO3U-
roTHele Mytanuu B DSP. Bce MyTamum OBUIM pacIiojio-
XEeHBI B “TOPSYNX TOUKax”’ — 3K30HaX 23 1 24, 3a MCKITIO-
YeHNEM OTHOTO CIlIydas ¢ KOMITAyHH TeTepO3UTOTHBIMU
MyTaLMSIMHU B 9K30Hax 9 u 16 [1, 6-17].

®cnorunmuecku CK mpencraBisier coboif Tpuamy
KIMHUYCCKNX ITIPU3HAKOB: 1) Kyp4yaBO-IIEPCTUCTHIC
BOJIOCHI, IIPUCYTCTBYIOIIWE VXK€ TIPH POXICHUU;
2) JTamoOHHO-TIONOIIBEHHBIM THUIIEPKEpPaTo3, pPa3BHBAO-
muiicsa B MilageH4YecTBe (K KOHILY IIEPBOTO Toma XKU3HM,

KOrga peOeHOK HAauYMHAEeT CaMOCTOSITCIIBHO XOIWTBH);
KepaTomepMHUST XapaKTePU3yeTCsl BEIPaXKeHHBIM YTOJIIIIC-
HUEM W IIeTyIICHWEM KOXM Ha CTOIax U JIAJHOHSX;
3) neBoxemymoukoBas (JIK) mmmaramus, 6eccCHMITTOM-
Hasi B paHHeM Bo3pacTe (B cpemHeM 10 35 MecslieB)
u manudectupylomas peHoruriom JKMII ¢ cepneuHoit
HemoctaTouHOCThI0 (CH), pasBuBaromeiicss K OKOHYa-
HUIO TICPBOM AeKambl KU3HU (8-12 1eT). Pexe BcTpeya-
otca apyrue ocobeHHoct CK — (onnmukyaspHbIi
KepaTo3 ¢ IOpakeHHeM KOXW JIMIA, KWBOTA, JIOKTEH,
KOJIeHeW, WHTEepMUTTHUPYIOINAsl Mamyjiae3Has CBIIIb
C 3yIOM U TIICEeBOO-TICOpMATHYECKass KepaTOmepMUSI.
B 6ompmmHCTBe cirydaeB y manueHTOB ¢ CK KoXHEIC
U3MEHEHUSI TPEealIecTBYIOT BO3HMKHOBeHMIO [JKMII,
KOTOpasi HEPEeOKO COIPOBOXIACTCS OUJIaTalMeil 000mX
KEJTYITOYKOB M OMBEHTPUKY/ISIPHOI CHCTOJIMYECKOIT AuC-
¢bynkaueit. B cpemHeM, K BOCbMH rogaM HaOJI0gacTCs
CHIKCHHE TIIO0ATbHOM COKPATUTEILHOM (DYHKIIMN MHO-
Kapoa CcO 3HAYUTEJIBbHBIM YMCHBIICHUEM CEPICUYHOM
dpakunm Beiopoca (PB) BeaemeTBre IpOTrpecCUpyrOIICii
IUJIATalY XeIymoukoB. KimmAandeckas KapTuHa pa3Bep-
HyTO#1 cTamuy 3a0o0JIeBaHMSI CKJIANBIBACTCS M3 CHMIITO-
MoB xpoHuyeckoil CH (omplilika, OTEKH, YyBeIUYEHUE
pasMepoB cepAlla U MEeYeHW) U PA3TUYHbIX HAPYLICHUH
cepreyHoro putMma [1, 6-27].

Yacro y mereit ¢ CK peructpupylorcss 6€CCUMIITOM-
HBIe apUTMUM U crnenudndeckue ndmMeHeHud Ha ODKI:
HU3KU BOJIbTaX QRS KOMITTEKCOB B CTaHIAPTHBIX OTBE-
IEeHUSX, OTpHIaTeIbHBIC T-BOJTHBI B JIEBBIX ITPEKOPIN-
aJTbHBIX oTBeneHUsIX. TepmuHanbHast CH mam BHe3ammHas
CMepTh OOBIYHO Pa3BUBAIOTCS K ITIOAPOCTKOBOMY BO3pac-
1y. [Tammentsl ¢ CK mmeror 6osee HeOIaronmpUsITHRIN
nporHo3 (1o cpaBHeHUIO ¢ cuHapoMoM Hakcoc) — paH-
Hio1o Tskenryio CH 1 BBICOKMIT pHCK paHHe# BHe3aImHO
cMmeptu [26-28]. OcHoBHBIE mTuddepeHIMaATbHBIE TTPH-
sHaku cuHapoMoB Hakcoc m CK [1-30] mpencTaBieHB!
B Taoyme 1.

Mpu1 nipencrasisieM ceMeitHblil cayyaii CK, o6ycioB-
JICHHBI ABYMSI MyTallMSIMU B T€HE J€CMOILJIaKUHA.

KnuHunyeckoe HabnogeHne

B xapanonornueckuii craumonap PHITLK rocoura-
J3UPOBaH 11-eTHWIT MadbUMK, POXICHHBINM ITEpBEH-
IeM B HEpOICTBEHHOM OpakKe OT 3MOPOBBIX POIMTEIICHA.
KypuaBElif ¢ poXmeHHsI, ¢ KepaTomepMueil (YTOJIICHIE
U orpybeHHe KOXHU JIaloHell M CToIl), c(popMUpOBaB-
IIeics Ha 2-M TOAy KU3HHU, peOCHOK pa3BUBAJICS (DU3M-
YeCKHM W MHTEJUIEKTYAJIbHO B COOTBETCTBUM C (DM3UOJIO-
TUYECKOM Bo3pacTHOI HopMoii. B Bo3pacte 10 jreT Heon-
HokpaTtHo TiepeHec OPBU. Ha d¢oHe ouepenHoii
pecmpaTOpHON WHMEKINM y MajJbuMKa pa3BHIACH
peLMINBUAPYIOIIAS TUXOpaIKa ¢ KallleM, IToTepeit amrre-
TUTAa W BbIpaXEeHHOW opablkoi. Ilpu R-mornueckom
WICCIIEANOBAHWN JIETKUX BBISIBIICHBI IIPU3HAKN IBYXCTO-
POHHETO TUAPOTOpakca U KapauoMeranus. [1o naHHBIM
axokapauorpaduu (DxoKI') oOHapyXeHa IUIaTAIINS
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Tabnuua 1

OunddepeHunansHbie npusHaku cuHpgpoma Hakcoc n CK

Mpu3Hak Hakcoc cvHapom
AKK

MyTaumu (Leneumn) B reHe nnakorno6uHa (JUP)

KapaunanbHbin peHoTtun
leHeTnyeckas npuunHa

KnuHunueckas
MaHudecTauus
neBoro xenynouyka (J1X)

Cneunduyeckue SKI
NpV3HaKu
npaBom HOXKY nyyka Mca

Axokapavorpacpus

MPT cepaua

luctonornyeckoe
nccnenoBaHve cepaua

Cneundunyeckne
N3MEHEHNA KOXU 1N BOJIOC

000uX XeIyoouKoB U cucTonmueckass auchyHkuus JIZK
¢ ¢dpakuueit Beiopoca (OB) 24% u dpakuueii ykopoue-
Hust (DY) 12%. B nocnenymoiuii rom, HECMOTPSI Ha OITHU -
MaJIbHO¢ MEIMKAaMEHTO3HOE JIEUeHNEe, OTMEUaJIoCh 3Ha-
YUTEIBLHOE W OBICTPOE IPOrpeCcCPOBaHIE HETATUBHOTO
peMoneInpoBaHus cepama ¢ PasBUTHEM OMaTpHATbHOMN
1 OMBCHTPUKY/ISIPHOI TMJIATAIINI C BEIPAXKEHHOM CUCTO-
JIMIecKOi MMCOYHKIMEH 00OMX XeIymodkoB. B cBs3m
C IepPMATOJOTMICCKUMU OCOOCHHOCTIMH KOXHU CTOII
W JaJgoHe#, HaJIMdueM KypdaBO-IIEPCTUCTHEIX BOJIOC
u nporpeccupywomeii JIKMII, neguatpamMu u reHETU-
KaMu, KypUpYyIOIIMMU TallMeHTa, ObLI 3al0003peH Aua-
rHo3 CK u pekoMeHIOBaHO MPOBENCHNE TeHETUIECKOTO
HcclienoBaHmsI. B pe3ynbrare momcKa maTOreHHBIX MyTa-
it MetogoM NGS B 1a60paTopry MOJIEKYJISIPHOM TTaTO-
noruun OO0 “Tenomen” (r. MockBa) OBUIH BBHISIBICHBI
IBE TeTepo3uroTHele wMyrtaumm: c¢.7123G>C  (p.
Gly2375Arg, NM_004415.2, rs376923069) u c.6986T>C
(p.Leu2329Pro, NM_004415.2), pacnoioxeHHbIe B 24
9K30He reHa aecMmoIriakuHa (DSP).

B Bospacte 11 jeT mauMeHT TOCHUTAIM3UPOBAH
B oTaeneHue nHreHcuBHou Tepanuu PHITHK mis kynu-
posanus Tsexenoil CH u onpeneneHNs mabHENIIEH Tak-
THKW JIeUeHUs (pelIeHrue BOIIpoca O HEOOXOMMMOCTHU
IIPOBEICHNS TPAHCIDIAHTAIIUN CepPIIa).

JlokanpHEBINM CTATyC TPW BHEIIHEM OCMOTpE Mallk-
€HTa: TUIIEPCTCHUIHOC CJIOKCHME, KOXHBIC ITOKPOBBI
OyiemHble, aKpPOLIMAHO3; AUcIiHOe B mokoe ¢ YJI 26 B 1
MWH; (pOKaIbHBIC TUIIEPKEPATO3HBIC OJISIIIKKA Ha KOXE
JIamOHEH W TIOMOIIBEHHOI CTOPOHE CTOM, IIpeMMYIIe-
CTBEHHO, HaJl TOYKaMu maBieHus (puc. 1A, 1b); runepim-
HEIHOCTh CKJIAIOK KOXW Ha JIAIOHSX; TyOBI ¢ IIpHU3HA-
KaMM 3KCOIMAIINY 1 XeMITUTA; He3HAYNTEIbHOE YBEIIH-
YeHNE MEX3YOHBIX IIPOMEXYTKOB;, Kyp4daBbIe BOJIOCHI

Cunkone (nHorga BCC) 1 xenynoykoBble TaxuaputMum aeboTupyot
B NOAPOCTKOBOM Bo3pacTe. CH MOXeT pa3BmBaTbCs Mpu BOBAEYEHUN

MHBepcus 3. T B oTBEAeHMsx V1-V3, ancunoH BonHa nav yaamHeHve
uHTepeana QRS B oTBeaeHusx V1-V3, nonHas uam HenonHas 6nokana

YmepeHHas aunataums npasoro xenynouka (MX) ¢ pernoHanbHon
rMNOKMHE3nen nnm BeipaxeHHas aunataums MX ¢ anddysHbiv
rMNOKNHE3OM. Pexe NprcoeavHIeTCs aunartaums N1eBoro Xenyao4ka
PacLuvpenme MX ¢ nameHeHvem TpabekynsipHocTv no Tuny “disarray”
1 MOBbILLEHHAs! UHTEHCUBHOCTb T1- B3BELIEHHbIX M306PaXEHUA,
oTpaxaioLmx prbpo3 cybanmkapavanbHbIX C0eB MOKapAa
3amelleHre KapaoMUOLMTOB XUPOBOA M GUBPO3HOI TKaHbIO

B cy6anvkapamanbHbIX CIosiX MMokapaa npaBoro Xenyaoyka

Kapsaxanb cuHapom

OKMM

MyTauwmu B reHe gecmonnakuHa (DSP)

CH pa3sBuBaeTCsi B paHHeM L,eTCKOM BO3pacTe

¢ GOpPMMPOBAHMEM KOHEYHOI CTAAMM K MOAPOCTKOBOMY
nepvoay

Huakuii Bonbtax QRS komnnekcos B otBeaerusx I, |1, 111,

aVF, aVL; niBepcus 3. T B oTBeAeHusX V5-V6, HapyLieHns
BHYTPWXENYL0YKOBOI NPOBOAVYMOCTH

[unatauys nesbix OTAENOB CepaLa C CUCTONMYECKON
avcdyHkumen neBoro xenynoyka (J1X). Hepeako aunataums
060VIX XENYA04KOB C OUBEHTPUKYNSPHON ANCPYHKLMEN
[vnaTtauys neBoro Xenyaouka (HepeaKo B Co4eTaHn

¢ pacwupeHruem MX) ¢ npMaHakamu pacnpoCcTpaHeHHOro
$unbposa mmokapaa

OO6LUMPHBIE 30HbI 3aMeLLEeHMs MMokapaa GrbPo3oMm (CXoACTBO
¢ AIMXK, Ho 6e3 X1POBOro KOMMOHEHTA)

[ns 060MX CUHAPOMOB XapaKTePHbI KYP4aBO-LLEPCTUCTbIE BOMOCH NPU POXAEHUM, TOrAA KakK rUnepKepaTos NafoHeil 1 CTynHen
MOABNSETCS B TEYEHNE NEPBOr0 rofa XWU3HW, KOraa MAafeHLbl HaYHaKOT aKTUBHO NON3aTh UK XOAUTL

IIEPCTUCTOM CTPYKTYPHI (puc. 1C); cIM3nCThIe 000I0UYKHU
TIOJIOCTH PTa M HOT'TEBEIC TJIACTUHKY 0€3 ITaTOJIOTHH.

Heiipo-MbllieuHslii cratyc 6e3 ocobeHHocTeli. Kor-
HUTHUBHBIC (PYHKIINY B HOPME.

Ilpu ayckynsraiuu cepiia BBISIBIEH PUTM Trajiona
¢ YCC 105 yn./MuH, TIpU ayCKYJIBTAllMU JITKUX — MeJI-
KOITy3bIpYaThie XpUIIHI M OCTIA0JICHUE TBIXaHUS B HIDKHE-
OOKOBBIX OTIENAX.

[ManxemmaTopHo OOHAPY:KEHBI TeITaTOMETANIHS, SITHNTa-
CTpallbHasl TyJIbCAalldsl M OTEYHOCTh HIKHMX KOHEY-
HOCTEeH 10 CepEIHbI TOJICHE.

ITIpu PKT uccnenoBaHuM OpraHoOB TPYAHOW KIJIETKHU
BBISIBJIEHBI TIpU3HAKM Kapauomeranuu (puc. 111) ¢ pac-
IIMpEeHUEeM TIPaBBIX M JIEBBIX Kamep cepmma (puc. 1]1),
KapauoTopakanbHbiii nHaeke (KTH) cocraBui 0,69, uro
cootBercTByeT yBenmmueHnio KTHW 3 cremenm (HOpMa
<0,3).

IIpu cyrounom moumTopupoBaHuu DKI BeIgBIEHA
KpaitHe HHM3Kasg BapuabEIbHOCTH CEPACYHOTO pHUTMAa
(SDNN 41 mc), cBUIETEILCTBYIOIIASI O BEreTaTHMBHOMN
neHepBaunu cepana. Cpemusss YCC cocraBmma 95
yI./MWH, 3apeTUCTPHUPOBaHA MOJTUMOP(DHAS XKETYIOIKO-
Basl OKTOMMSI B IATOJIOIMYECKOM KojumdyecTBe — 4063
KeIyoouKoBEIe 3KcTpacuctoilsl (XKDOC), cyTouHBIM
MHAEKC 9KTomuu — 3,2% ¢ muMKaMu MaKCHMallbHOM
sKTOoTIMYecKoit akTuBHOCTH 10 170 2KBC B wac. XKemny-
IIOYKOBasT SKTOIMS MpenacTaBieHa B Bume 2078 omnHOY-
HBIX cokpamieHuii, 302 mapHbix, 27 TPUIUIETOB U 6 HEy-
CTOMYMBBIX MMAPOKCH3MOB IBYHAIIPABICHHOM XeIymod-
KOBO#1 Taxukapouu ¢ MakcumaiabHoit YCC 169 ya./mMun
(oT 5 Mo 8 KOMILIEKCOB).

OKI manmeHTa ¢ mpU3HAKAMM JWIATAllMM O0OUX
TIpEICePOnii, IEBOTPaMMOM 1 CUCTOJIMIECKOM IIeperpy3-
Kot mratupoBaHHoro JIK mpencraBieHa Ha pUcyHKe 2.
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Puc. 1 (A, B, C, [1). BHewwHve nposinenus cuiapoma Kapeaxans y nauventa C. (puc. 1A-C) n PKT rpyaHoii KneTku ¢ npusHakamu kapAmoMeranum (KapavoTopakanbHbit

nupekc 0,69; puc. 14,).

IMpu tpancropakanbHoit OxoKI BbISIBIEHA AwaTa-
LIMSI BCeX KaMmep cepla co chepunyeckuM TUTIOM peMozie-
JINPOBAHUS M BBIPAXKEHHOUW OMBEHTPUKYISIPHOW CHUCTO-
JMYecKoi TUchyHKIMENH: 00beM JieBoro Tpencepaus 92
M (uHZEKC obObeMa 68 MJ'[/MZ); napametpbl  JIK
B B-pexxume — KO 216 mur, KCO 180 mut, @B 17%, KA1,
67 mm, KCJI 61 mm; mapamerpsl II2K — K10 92 M, KCO
72 M, ®B 22%, OUII 18% (Hopma 35%), unnexc Byma
4.4, TAPSE 9 mMm; mpaBoe mpencepaue B 4-KamMepHO
nozutiuu 43/58 mm; JIJIA cuct. 38 MM pT.CT.

IMammenTta C. BKTIOUUAM B JIUCT OXUIAHUS TPaHC-
mnanTtanuu cepana (TC), u B Bospacre 11,5 et pebeHKy
BBITIOJTHUJIN YCTIETITHYIO opToTonmyeckyio TC.

B pesynbrarte aHanm3a ceMeitHOU MCTOpWU 0OJIe3HU
npobanma C. OBUIO BBISIBIIEHO CXOACTBO KOXHBIX CUM-
TITOMOB M KyPYaBOCTH BOJIOC Y 4-JIeTHEl CecTphl maifu-
eHTa. Y popuTesieit 1amoHHO-TIOIOIIBEHHOTO TUTIEpKepa-
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Puc. 2. 3KI" naumenta C. B Bo3pacTte 11 net.

Mpumeyanmne: puT™M CUHYCOBBI, CMHycoBas Taxukapausa ¢ YCC 117 ya./muH, 30C
OTKJIOHEHa BNeBO C poTtaumein JIX Bnepen, 3amenneHne aTpyvoBEHTPUKYNSPHON
1 BHYTPVXENYA04YKOBOW NPOBOAMMOCTH, MPU3HAKKM Aunataumm o6omx npeacepani
1 CUCTONMYECKON Neperpy3kn aunatmposaHHoro JIX).
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Puc. 4. DparmeHTbl CEKBEHMPOBaHWS 24 3K30Ha reHa AecMonakvHa.

MpumeuaHme: cTpenkamy ykasaHbl MyTaumm c¢.6986T>C, p.Leu2329Pro
1 c.7123G>C, p.Gly2375Arg).
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TO3a, KypuaBOCTH BOJIOC W TATOJIOTUU cepilla He oOHa-
pyxunu. Hanuuume B cembe ABYX 4iIeHOB (TIpoGaH
U CECTPa) CO CXOMHBIMU (DEHOTUTTMIECKUMU TIPOSIBIICHY -
SIMU YKa3bIBAJIO HA HACJIEACTBEHHBII XapakTep 3a0oJieBa-
HUSI, U B CBSI3U C 9TUM OBUT BBITIOJTHEH CEeTPeTallMOHHBIN
aHaM3, BKITIOUAIOIINI aHAMHECTUYECKOe, KITMHNIEeCKOe
U TeHeTnueckoe obOcnemoBaHue ceMbu. KcciemoBaHus
OBLTM BBITIOJTHEHBI B COOTBETCTBUY C IPUHLIMTIAMU XeJTb-
CUHKCKOW IeKIapaiuy U ¢ MUChbMEHHBIM WH()OPMUPO-
BaHHBIM CODIACUEM DPOJUTENCid HECOBEPIIEHHOJNETHUX
neTelt.

IMpun xmmaMgeckoM obciemoBannu (DKI, OxoKI)
ponureneii mpobanga C. TPU3HAKOB MATOJIOTUM CepAlla
He ObUTO BBIsIBIEHO. OTCYTCTBUE (DEHOTUTTMIECKUX TIPU -

3HakoB CK mpociexeHo B pOIOCIOBHBIX 000UX POTUTE-
el 1o 3 komeHa. C yJyeToM HaJMYMS CIIEHU(PUISCKUAX
OCOOEHHOCTE BHEIIHOCTH MJIAMILIEH CECTPBI MpOOaHa,
OBLTO TIPOBEICHO TIIATEILHOE KapauajlbHOE 00CIemoBa-
HUE ¥ ITMTHAMIYECKOe KIIMHUYIECKOe HabmoneHne (B BO3-
pacte 4 u 4,5 n1eT), HO K MOMEHTY ITyOJUKAIIUM CTaThbU
cnenudnaecknx ndmeHeHnit DKI, XM n DxoKT, xapak-
TepHBIX IJII KapOIUOMMOIIATUM, He OBUIO OOHapyXeHO.
PomocmoBHast cembn mpoOanma C. mpemcraBicHa Ha
pUCYHKe 3.

Hs1 aHanMM3a MPOUCXOXKICHUST MyTaluii (YCTaHOBIIE-
HUE IINC- YUIN TPAHC-TIOJIOXKECHUS) 1 IUIST YTOYHEHUS BIIM-
STHUS X HA (PEHOTUTI MpobaHIa TPOBENEHO TeHOTUTTNPO-
BaHME WICHOB CeMBH. 1T MOJIEKYISIPHO-TEHETUICCKIX
ucciegopanuii renHomHas JIHK Oblia n3BneyeHa u3 Oyk-
KaJIbHBIX SIUTEINONUTOB ImamueHTa C., ero MuIamIici
cecTpel W pomuteneit. [eHOTUNIMPOBaHWE POICTBEHHM-
KOB 1 BepHMUKAILMS BBISIBICHHBIX BapHaHTOB Y IIPO-
OaHma TIIPOBEONEHBI C IIOMOINBIO CEKBEHHPOBAHUS
mo meromy Cenrepa. CormacHO MOJydeHHBIM HaHHBIM,
mareHT C. M €ro cecTpa yHaclIeooBaad 00¢ MyTaluu
OT poauTteneit: 3ameny ¢.6986T>C or MaTepu ¥ MyTaLIKIO
¢.7123G>C or orna. ®parMeHTH CeKBeHUpOBaHUS 24
sKk30Ha DSP 1mipencTaBiIeHbl HAa PUCYHKE 4.

Taxum o6pa3om, ObLJIO YCTAHOBJIEHO TPAHC-TIOIOXE-
HUE BBISIBIICHHBIX MyTallMii, 9YTO O3HAYACT ITOBPEKICHUE
reda DSP Ha o6eux xpomocomax 6 y marmenTa C. u ero
cectpbl. CoueTaHre MyTalliii B BUIEe KOMIIAyHI-TETEPO-
3UTOTHI C BBICOKOM BEPOSITHOCTBIO SIBJISIETCS TIPHYMHOM
3aboyieBaHMsA. Pe3ynpTupyomnme TaHHBIE CerperalioH-
HOTO aHa/M3a ceMbH TTpobaHma C. mpencTaBieHBI B Ta0-
e 2.

Mytanug ¢.7123G>C B 24 sk30He reHa DSP, TIpuBO-
Iamag K 3aMeHe aMUHOKHUCIIOTHI B 2375 mo3uimm Oeka
necmorutakuHa (p.Gly2375Arg, NM_004415.2) BriepBbie
BeIsiBNIeHA Alcalai R, et al. (2003) B roM0O3UTOTHOIT (hopMme
y nauueHTa ¢ AITXKK, 3aboseBaHMeM KOXU U Kypya-
BeiMKM Bosiocamu (OMIM 605676) [30]. Yacrora aTOit
MYyTallUM B TOIYJISIIMOHHOI 0a3e maHHBIX ESP kpaitHe
Huskas, cocrabiser 0,008%. I1o COBOKYITHOCTU 3THX
CBEICHUI, MYTaIIMIO CIIEAyeT pacCMaTpUBaTh KaK BEPO-
SITHO TTAaTOT¢HHYIO.

T'ereposurornaa myraumst B rene DSP ¢.6986T>C,
MIPUBOMSIIAS K 3aMeHEe aMIHOKHUCIIOTHL B 2329 11o3unmun
(p.Leu2329Pro, NM_004415.2), paHee He ObljIa 3aperu-
CTpHpOBaHAa B MOMYJISIMIMOHHBIX Oa3aX JaHHBIX. B pe3yib-
TaTe MMPOTHOCTUYECKOI OIIeHKN 3HAYMMOCTH MYTAallNH P.
Leu2329Pro ¢ momombio mmpenukropa REVEL, moka3za-
TeJIb MMATOTEHHOCTU 3TOT0 MUCCEHC BapHMaHTa COCTABIII
0,925, 9TO MO3BOJISICT pacCMaTPUBATh 3Ty MYTAIIUIO KaK
BEPOSITHO ITATOTCHHYIO.

OG6e BBISIBJIEHHbIE MYTallMM JIOKAJIN30BaHBI B 24
9K30He reHa DSP B TpaHC-TIONOXCHNU. DTO O3HAYACT,
YTO 00€ KOITMM IeHa, PACTIOJIOKEHHBIC Ha TOMOJIOTHYHBIX
XpOMOCOMaX, TTOBPEXICHEI, M B KJICTKaX CMHTE3UPYETCS
IeCMOIUTAaKUH C W3MeHeHHBIM C-moMeHOM Oefka,
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Tabnuua 2
PeaynbTaThbl cCErperauMoHHOro aHanu3sa ceMmbu npobanpa C.

Cembs npobaxza C.

leHoTMN

c.6986T>C  ¢.7123G>C
LKMTI 6G1BEHTPUKYNSPHBIA + +

™n

(PB XK 17%, DB MK 22%)

+ NafoHHO-NOAOLIBEHHbIN

runepkepaTos + KypyaBocTb

BOJIOC

YneHbl cembun ®deHoTUN

II: 1 (npobGana)

|:2 (oTew) CTPYKTYPHbIX - +
N GYHKUMOHABHBIX
MN3MEHeHUI cepaua

He BbisiBneHo (DB JIK 68%)

CTPYKTYPHbIX + -
1 GYHKLUMOHANBHBIX

M3MEHeHUI cepaua

He BbisiBneHo (PB JIK 64%)
JlapOHHO-NOAOLWBEHHDI + +
runepkepaTos + KypyaBocTb

BOJIOC; CTPYKTYPHbIX

1 GYHKLUMOHANBHBIX

MN3MEHEHWIA B cepaLe

He BbisiBneHo (PB JIXK 78%);

OKTI, XM B HOpme

MpenukTop natoreHHOCTH (revel score)

I:1 (matb)

II:2(cectpa
npobaHaa)

0,925
Nnentudukatop B 6a3e aaHHbIX (AbSNP) HeT

0,824
rs376923069

MpumeyaHue: + HOCUTENBCTBO MyTaLMK, — OTCYTCTBYE MyTaLMW.

HE CIOCOOHBIM BHITIOJIHSITHL CBOM (DYHKIIMUA B ITOJTHOM
Mepe.

JetanbHoe MOp(OoGyHKIIMOHATBHOE OTIMCAHUE KU~
Hudeckoro ciaydas CK, ¢ ykazaHueM (eHOTHIIa U TeHO-
THIIa COMIACHO MEXIYHapOOTHOMY OYKBEHHOMY KOIY
Ho3osorndeckoit kmaccudukammuum MOGE (S) [31],
MIpeACTaBICHO B TabImIle 3.

Takum obpasom, CK ¢ xapakTepHOI KIMHUYECKOM
tpuanoit (JKMII, 1amoHHO-TIOOOIIBEHHBIN TUIIEpKepa-
TO3 U Kyp4yaBO-IIEPCTUCTBIC BOJIOCHI) M Tsokenoit CH,
IUKTYIOIIEH HeoOXommMocTh mpoBemeHUS TC mamum-
eHTy C., C BBICOKOI BEepOSITHOCTBIO OOYCIIOBJICH COUYeTa-
HueM nByx Myrtammii ¢.7123G>C u ¢.6986T>C B Bume
KoMmayHI-reTepo3uroTel. B Pecryomuke Benapycr CK
BBISIBJICH BIICPBBIC, M COINIACHO ITPOBEACHHOMY aHAIIN3y
OIy0IMKOBaHHBIX K 2018T MaTepurajaoB 10 3TOI HO30JI0-
ruu (pecypcel PubMed, ScienceDirect, ResearchGate,
HGMD) 3T0T YHUKAJBHBIN CITy4daii, BEpOSITHO, SIBIISIETCS
nepBeIiM B BoctouHoii EBporre.

OGcyxpeHne
I'en DSP xomupyeT OeJIOK IeCMOIUIaKWH (00Jmrar-
HBIII KOMITOHEHT IECMOCOM), BXONSIIMII B COCTaB MEX-
KJIETOYHBIX KOHTaKTOB. JIeCMOCOMBI — 3TO CIeIINaIN31-
pOBaHHBEIE TTOBEPXHOCTHBIE CTPYKTYPHI, T.H. MEXKIIe-
TOYHBIE KOHTAKTBI, CIHOCOOCTBYIOIIME COECIMHEHUIO
(agre3uun) Mexay cOOOi COCETHUX KIJIETOK; IeCMOCOMBI

Ta6nuua 3
MexayHapopaHas knaccudukaumsa reHotuna
u ¢peHoruna CK B cembe C.

YneHbl cembmn
1
2018r

Knaccudukaums MOGE”S”

Dibiventricular] Carvajal ~ H+Keratodermat+HairWolly GAR

G-DSP [p. Leu2329Pro] +DSP [p. Gly2375Arg] “IV

I:2 M O

0 Keratoderma+ HairWolly GAR EG-DSP [p. Leu2329Pro] +DSP [p. Gly2375Arg] S0
2018r

“CKpeTUISIIOT” KJIETKU MEXIY COOOM, MpuaaBasi TKaHSIM
MEXaHMIEeCKYI0 IIPOYHOCTh. JleCMOIUIAKMH 00eCIIeun-
BacT COCNMHEHNE TECMOCOMHBIX OCITKOB C TIPOMEXYTOU-
HBIMU (prIaMeHTaMU KJIETKU B eqUHYIO ceTh [13, 14, 22,
32]. Myranum B reHe DSP, npuBoasiie K U3MeHEeHUSIM
C-KOHIIEBOM LIeTr O0eJTKa, SIBJISIIOTCS IIPMIMHOM HapyIIIe-
HUSI CBSI3BIBAHUST IIPOMEXKYTOUHBIX (DMJIAMEHTOB M CIIO-
COOCTBYIOT CTPYKTYPHOM M (YHKIIMOHAIBHOM He30pra-
HU3aOuM AecMocoM. JledeKTHBIE AECMOCOMBI CTaHO-
BATCSI KpaliHe VSI3BUMBIMH K MEXaHUICCKOMY
HATPSIKEHUIO, YTO TIPUBOANT K MUCGHYHKIINU W TUOEIN
CepIeYHBIX KIIETOK [32].

MeXKIeTOUYHBIE B3aMMOICHCTBUS UPE3BBIYATHO
BaXXHBI 1T PU3HOIOTMIeCKNX (GYHKIWI cepama. DIreK-
TpoMeXaHW4IeCKask aKTUBHOCTh, CTPYKTYpHasI 1 (DyHKITAO-
HaJIbHasI IIEJIOCTHOCTh MHMOKapAa 00ecIiedYMBacTCsI Hec-
MOCOMaMHM, aIare3MOoHHBIMH KoHTakTamMu (adherence
junctions) u ImIeneBBIMM KOHTaKTaMHu (gap junctions),
KOTOpEIE JIOKAJIM3YIOTCS BO BCTABOYHBIX OMCKAX COCEI-
HUX KaparuoMuonnuToB [29, 32]. JeheKTHbIe 1eCMOCOMEI,
COCTOSIIIIAEC M3 YKOPOUYCHHOIO OelKa IeCMOIUIAKMHA,
HapyIIaloT HEMPEPHIBHYIO IIENh KJICTOYHOM anTe3ww,
0COOCHHO, B YCIIOBHUSX ITOBBIIICHHOTO MEXaHMYECKOTO
HATIPSDKCHUS WA PACTSDKEHUSI, CTAHOBSATCS YSI3BUMBIMU
K MEXaHWYEeCKOMY CTpeccy, IpHUBOAs K HTUCGHYHKIINU
¥ THOETT KapANOMHOIIUTOB C IIPOTPECCUPYIONINM 3aMe-
LIeHeM MUoKapaa puopo3Hoii TkaHbio [33-36].

B mipencraBnennoM Boime cirygae CK o6e myramum
WICHTU(PUIIMPOBAHKI Y MalleHTa B 24 3k30He TeHa DSP
B TpaHC-TIOJOXCHNHU C JioKanm3anueit B C-KOHIIEBOM
IoMeHe. DTO 03HayaeT, 9YTO 00¢ KONUM TeHa, pacIiolio-
JKEHHBIE Ha TOMOJIOTUYHBIX XpOMOCOMAaX, MOBPEXKICHBI,
U B KJIETKaX CUHTE3UPYETCS NECMOIUIAKUH C U3MEHEH-
HBIM C-IOMEHOM, HECIIOCOOHBIM BBIIIOJHSITH CBOU
(byHKIIMM B TIOJTHOM 00BEMeE.

Bmepseie Mmyramuss B reHe DSP ObIIa BBISIBIICHA
Armstrong D, et al. (1999) B ceMbe ¢ JTamOHHO-IIONO-
ImBeHHO# KepaTtomepMoit tuma Il. Pesynbsratel ananmuza
TETePO3UTOTHOM HOHCEHC-MYTAaIllUM IIPOIECMOHCTPHPO-
BaJIM pellarolee 3HAUCHNE KOJIMISCTBA HATUBHOTO JEC-
MOIUTAKMHA JUIS TIONAEpPKaHMWS IIEJTOCTHOCTH SIHICP-
mmuca [33]. TomoM 1O3Xe B TpeX CeMbSIX (C yKa3zaHHEM
Ha CBHUOCTSIHLCTBO KPOBHOTO pPOICTBA BHYTPU IBYX
U3 Tpex ceMeil) m3 DKBamopa OblIa BBISIBJICHA ITepBast
penieccuBHasg mytanus B DSP rene — ¢.7901delG; sTa

156



OB30PbI JINTEPATYPbI

MYTAIIVsI BBI3BIBACT CABUT pPAMKHU CIUTHIBAHUSA U (DOPMH-
poOBaHME TIPEXKICBPEMEHHOTO CTOM-KOMOHA. Y TOMO3M-
TOTHBEIX Hocurteneil 3toit Myraumu CH pasBuBanachk
B IETCKOM BO3pacTe ¥ IIPUBOOIIIA K paHHEeH cMepTH. [1pn
TUCTOJIOTUICCKOM MCCIICIOBAHUS KOXHW OBLIN BBISIBJICHBI
OOJIBIIIME MEXKIIETOUHBIC IIPOCTPAHCTBA M CKOILICHMS
IIECMOCOM B PENKMX MECTaxX aare3uy KepaTWHOIIMTOB.
[NepuHyKiTeapHasT TOKaIM3alldsl KepaTUHA B 3THX KIIET-
Kax KOXH YKa3bIBajla Ha pa3pylIeHUe CETH IMPOMEXYTOT-
HBIX (prmaMeHTOB. B pesynbrare MMMYHOTMCTOXUMMIYC-
CKOTO aHaJI13a MHOKAapAWaIbHBIX OMOIITATOB Yy ITAaIlMeH-
TOoB ¢ CK 6B110 00HAPYKEHO OTCYTCTBHE B MEKKIICTOUHBIX
IHUCKaX JeCMOIUIAKMHA 1 TUIaKOITIOOMHA, BEITTOTHSIIOIIIX
BaXXHYIO POJIb B MEXaHMYCCKOM CBSI3BIBAHWUU IECMUHO-
BBIX ITPOMEXYTOUHBIX (pritaMeHTOB [22].

Kpome romosurorabix myrtaumii ipu CK, ommcanb
cIy9ay KOMITAyHO-TeTepO3UTOTHOTO W TUTEHHOTO HOCH-
TesnbeTBa MyTanuii [6-15]. K HacTosiiemMy BpeMeHn B 6ase
maaHeIXx Human Gene Mutation Database (HGMD,
www.hgmd.org) B reHe DSP 3apeructpupoBaHo 284
myTauuu. bonee 80% 13 HUX mHpencTaBieHBl MUCCEHC-
1 HOHCceHc-3aMeHaMu. “Topsanmu Toukamu” B reHe DSP
ABIIIOTCS 23 1 24 5K30HBI, Kogupyoomue C-goMeH Jec-
MoIuTaknHa. IMEHHO 3TOT IOMeH oOecIeumBacT B3aM-
MOJIEICTBHE C TPOMEXKYTOUYHBIMY (DIIAMEHTAMM, COCTaB-
JISTIOIIMMU IIUTOCKENIET KJICTKA. MyTanuy, IPUBOISIINEC
K ykopoucHMIO C-KOHIIEBOTO IOMeHa (HOHCEHC-,
frameshift-Myranun) Wi M3MEHCHHWIO €T0 IIPOCTPaH-
CTBEHHOU CTPYKTYpPHI (MHUCCEHC-MYTaIlN), OKa3bIBAIOT
BJIMSTHUE Ha B3aMMONCIHCTBHE IeCMOIUIAKMHA C KepaTH-
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001 MHEALTH ADOPTION FACTORS FOR
PATIENTS IN THE DEVELOPING WORLD.
AN INSTRUMENT DEVELOPMENT
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SNT Consulting — Global e-Health Inc., Calgary, Alberta,
Canada; University of Calgary, Calgary, Alberta, Canada

michael_delove@yahoo.com, mars@ukzn.ac.za, ntc.ehealthcon-
sulting@gmail.com

There are many instruments for measuring patient’s adoptability
of mHealth in the developed world, but none of these instruments
provide a comprehensive scale for measuring critical issues affecting
patient’s adoption of mHealth in the developing world. The aims of
this paper is to construct a reliable and valid assessment instrument
for measuring patients’ adoption of mHealth adoption in the develop-
ing world.

A Patients mHealth Technology Adoption Scale (PmTAS) was
developed with data from 585 mothers who had previously been
on Mobile Technology for Community Health (MoIeCH) system
deployed in the Ewutu Senya east and west districts of the Central
region of Ghana. A simplified cluster sampling technique was used
to randomly select mothers who had used MoleCH from 9 clusters
of 64 mothers each, between June-October, 2017. The instrument
is made up of 39 items, grouped under 8 constructs namely: system
usefulness; available infrastructure; collaboration and funding; user
characteristics, cost and ownership, stewardship; intention to adopt;
training, language and literacy. The results of the study presents a
reliable and valid scale based on strong evidence for future patients
adoption research.

002 ON THE EVALUATION OF THE COURSE
OF THE CARDIOVASCULAR SYSTEM’S
DISEASES USING NEURAL NETWORKS
Adilova F', Tkramov A.", Trigulova R.?
Tnstitute of Mathematics named after Romanovsky Academy of
Sciences Tashkent, Uzbekistan
*Republican Specialized Scientific-Practical Medical Center of
Cardiology, Uzbekistan Public Health Ministry
raisa_trigulova@mail.ru

Aims. To apply nonlinear classification systems, namely neural
networks, on evaluation of the course of cardiac ischemia and to
extract the most valuable features using FRiS.

Materials and methods. We used results of clinical observation of
297 patients as material to the observation. All data have been classi-
fied on chosen criteria with calculation of integral features. We used
only data of patients who have been diagnosed at least twice during 3
years of observation held. The main features that were used in model
construction are the length of QRS interval, the level of AST, ALT,
age, sex, Duke’s index, PTP, left ventricular ejection fraction, weight,
the level of uric acid, diagnostic coefficient. According to followed
observations all patients were divided on to groups: with favorable and
non-favorable outcomes. Primarily we used software NeuroSolutions
7 to train models on 80% of data randomly selected from the dataset.
The software made by Alisher Ikramov used Zagoruyko method to
extract the most valuable features representing the data. Zagoruyko
method uses optimization methods to get coefficients of ‘valuability’
of each of the feature in the subspace. It uses FRiS-function to solve
the problem. Next, a subset of the training dataset is chosen to rep-
resent nearest neighbors properly (to maximize similarity function).

Results and discussion. The lack of the number of patients with
unfavorable outcome (death) resulted in unstable model with statis-
tically biased characteristics. As it was mentioned above the dataset
was randomly divided on two sets (train and test) with 80% in train
set and 20% in test set. Software NeuroSolutions 7 built a neural
network that was trained on train set. Next we performed a testing
phase on test set. We obtained following results: false positive errors

of 14%; 12% — false negative errors. The most representative entries
were selected by Zagoruyko method (n-195) on train set. Then we
applied testing on test set by the nearest neighbor algorithm (as
nearest to one of the representatives) and found 14% of false posi-
tive errors; 10% of false negative errors. The diagnostic coefficient
demonstrated false positive error of 40% (36/89); and false negative
error of 60% (125/208). The new diagnostic coefficient constructed
on the features obtained from Zagoruyko method gave false positive
errors of 34% (30/89) and false negative errors of 16% (33/208).
Overall inaccuracy is 21% (63/297).

Conclusion. Nonlinear methods of classification demonstrate
a way lower level of errors in comparison with linear methods.
Thus, the following investigation would be aimed to construct
nonlinear diagnostic coefficient to reflect the results of the experiment
held. Constructed neural networks are more effective and could be
retrained to show better performance after longer observation of the
patients. And also can be used to construct models to estimate life
expectancy. Following step is to use deep neural networks to solve
this problem.

003 SNOMED CT—BASED STRUCTURING
OF CLINICAL TEXTS IN CARDIOLOGY
Akhmedov D. D., Trigulova T. Kh., Bazarov R. K., Mashkhurova Z. T,
Kurbanov R. D.
Republican specialized scientific-practical medical center of
Cardiology, Uzbekistan Public Health Ministry

raisa_trigulova@mail.ru

A lot of research papers are known to address problems of health
information encoding. As SNOMED CT or SNOMED Clinical
Terms is considered to be the most comprehensive, multilingual
clinical healthcare terminology in the world, many clinical practice
concepts from various medical fields are either presented inadequately
or missed. Of note, the “blanks” in SNOMED CT result from ambi-
guity of the target concepts. Practically, one of four terms modeled in
SNOMED CT fails to illustrate the whole meaning of a compound
term.

Taken as a whole, SNOMED CT for sure is the terminology of
choice to encode diagnoses, clinical conditions, laboratory reports,
etc. Currently, for the totality of advantages, SNOMED CT is the best
possible tool for clinical text structuring.

Indeed, the standard medical histories analyzed, presentation can
be seen made up of short complete sentences without excessive speech
patterns. Medical text semantics is peculiar due to the fact that, in
contrast to usual words, medical terms stand for very special concepts.
Put it differently, medical text is formal to be as much as succinct, but
for physicians only.

For example, there is no explicit concept for a “constricting pain
in the left precordium”, an expression popular with cardiologists.
However, using the compositional syntax it can be represented as the
postcoordinated one as follows:

22253000 |pain| : {363698007 |localization| = (46707002 |precor-
dium| : 272741003 |laterality| = 7771000 |left|), 272144002 | sense
quality | = 410719006 |constricting}.

Respective SNOMED CT compositional grammar parser is
used to check up if a postcoordinated expression is recognized. The
postcoordinated expression above is recognized correctly.

Inquiring into practical implementation of SNOMED CT at
the Republican specialized scientific-practical medical center of
Cardiology, Uzbekistan Public Health Ministry, demonstrated its
high efficiency in health information encoding. Still, the large-scale
implementation of SNOMED CT in Uzbekistan remains at the
level of true believers’ ambitions. Both internal and external factors,
absence of SNOMED CT localization in Russian or in Uzbek, in
particular, make the contribution.

Summing up, SNOMED CT localization in Uzbekistan is an
extremely inviting experience. Although it is a complex methodologi-
cal challenge requiring interoperation of many professionals, it should
be met in coming years, as SNOMED CT is a quintessential means
to overcome incompatibility of healthcare information system at the
semantics level and increase their interoperability.
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Athletes with cardiovascular pathology are 2.8 times more at
risk of sudden cardiac death (SCD) than non-athletes. One of the
most frequent mechanism for the development of SCD is ventricular
arrhythmias (VAs). Despite VAs in athlete generally occur in the set-
ting of different cardiovascular pathology, asymptomatic arrhythmia
not associated with structural pathology of the heart is an often
finding in young athletes.

We report a case of a young athlete with a long history of VAs,
and the possibility of using a long-term ECG telemonitoring
(TM).

The aim of this study was to analyze using ECG TM in a young
athlete with VAs during the screening program for competitive sports.

A 16-year-old male athlete engaged in handball for 6 years. He
has been medical examination including ECG, echocardiogram,
Holter ECG monitoring two times every year. It is known the
first time asymptomatic VAs was registered in 2014 in the number
of 100 premature ventricular contractions (PVCs) per day, PVCs
were monomorphic. He denied presyncope, syncope, chest pain,
palpitations, a family history of sudden cardiac or unexplained death.
Echocardiographic results were normal. PVCs were totally absent
during exercise test. Since 2014, the number of VAs has not changed
significantly. Echocardiographic and exercise test results have not
changed. The athlete was allowed to continue participation in profes-
sional sport. From 2017 to 2018 years the number of PVCs ranged
from 1245 to 5240 per day. There were also detected single PVCs of
other morphology, monomorphic ventricular couplets and nonsus-
tained ventricular tachycardia (3 beats) with rate of 103 beats/min.
Echocardiographic and exercise test results have not changed. The
athlete was allowed to continue participation in the training programs
under the control of the ECG TM. TM showed a mean number of
asymptomatic PVCs of 9.875 per day. The number of PVCs ranged
from 0 to 79 per day (during 8 days). PVCs were single and monomor-
phic. The risk of SCD in the athlete was low. The athlete was allowed
to continue participation in professional sport.

Conclusions. This clinical report illustrates that the unstable
number of VAs can not be the main criterion in the decision to admit
to sport. The ECG TM allows to evaluate the number of the VAs and
the risk of SCD and take decision in participation in sport. It enables
a patient to get specialized medical advice 24 hours a day independent
of his location.

005 THE POSSIBILITIES OF USING
TELEMEDICINE IN THE SYSTEM OF THREE
LEVELS OF HEALTH CARE IN RUSSIA
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'N.A. Lopatkin Research Institute of Urology and Interventional
Radiology — branch of Federal State Budgetary Institution National
Medical Research Radiological Center of the Ministry of Health of
the Russian Federation, Moscow, Russia

Federal State Budgetary Institution Central Research Institute of
Health Organization and Informatization, Moscow, Russia
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Introduction. In the Russian Federation, over the long period of
development and becoming of health care, a three-level system of
health care was created. This structure was created primarily because
of the geographical features of Russia — the large size of the country,
northern territories, many small settlements.

The first level includes district physician and family doctors,
general practitioners, paramedics from medical and obstetric point.
etc. This level provides primary care to patients, preventive care
and routing patients to medicals specialists (cardiologist, urologist,
proctologist, etc.). This level is as close as possible to the population
residing on the territory.

The second level unites inter-district (intermunicipal) centers,
where are medicals specialists. These centers are created depending
on the characteristics of the local territory: population density,
remoteness from the centers, etc. These centers have specialized diag-
nostic equipment, medicals specialists work, outpatient and inpatient
care is provided. Interterritorial specialized centers are created to
collect medical resources for their more rational use.

The third level is the level of high-tech medical care. These centers
are established in large cities of the regions of the Russian Federation.
They provide assistance, which requires large financial costs.

The development of modern information technologies and tele-
medicine allows us to effectively combine all levels and organize
telemedicine between them. The development of technologies aimed
at the prevention of diseases is extremely important in the healthcare
system. Information technology in this can also help.

Purpose. The purpose of our work was the use of modern
information technologies, including telemedicine technologies, in
the organization of three-level health care for patients with urological
diseases, and an assessment of the possibilities of using this techno-
logy in other medical specialties.

Methods. On the territory of the Voronezh Region (2.270.000
people live), from 2010 to 2015, a program “Urology” was imple-
mented. The program was supported at the Government of the
Voronezh region and personally by the governor of the region.
The specialists of all levels of health care from district doctors and
urologists to specialists of the Institute of Urology took part in the
implementation of the program. Specialists of the Research Institute
of Urology provided methodological assistance, took part in training
specialists of all levels, provided consultative and high-tech health
care. Telemedicine technologies were used at all levels.

Results. The program had special funding. During the program
implementation period, 7 inter-district (intermunicipal) urologi-
cal centers were established, necessary equipment was purchased,
general practitioners, urologists were trained, a survey of 307,542
male population aged 45 years (be used IPSS — the International
Prostate Symptom Score), a survey of men with deviations from the
norm. Needy patients received the necessary health care, including
high-tech medical care based on the Institute of Urology (Moscow).
To attract patients’ to the program, the mass media (newspapers, TV,
radio, the Internet) were involved, so-called “Schools of Health”
were held.

During the implementation of the Urology program, telemedi-
cine and information technologies were used at all three levels of
health care.

For the organization and monitoring of the implementation,
regular (once a week) were conducted video telemedicine consulta-
tions between specialists of the Urology Research Institute and
specialists on the Voronezh Region.

The team of the Research Institute of Urology created distance
educational programs for primary care physicians and urologists. 40
general practitioners and 120 urologists have successfully completed
distance education.

During the Health Schools, patients and simply healthy people
gathered in the conference hall and the doctors of the Voronezh
Region were giving lectures on prostate gland diseases. Doctors from
the Urology Institute were connected via video telemedicine channels
to this school, and also from Moscow they read lectures to patients,
answered their questions. Simultaneously, such schools were held
online — patients watched the online broadcast of the house on the
computer, and doctors from Voronezh and Moscow lectured and
answered the patients’ questions in the chat.

Some patients (about 10%) filled in the IPSS questionnaire on
a special website. If the IPSS values exceeded 7 units, the system
automatically suggested that users visit the urologist at the clinic for
examination. To do this, the site offered a list of nearby hospitals,
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where the urologist is taking a reception, as well as a convenient time
to write to the urologist.

If the patient did not decide to visit the urologist at the hospital,
the patient could ask the urologist on the site and discuss the IPSS
results with him remotely. This allowed the user to make a positive
decision about a full-time visit to the urologist. In total, about 2000
such telemedicine consultations were conducted.

The general practitioners and urologists had the opportunity to
conduct a telemedicine consultation between themselves or send an
electronic medical history to doctors from the Urology Research
Institute. A total of 543 such consulates were held.

Some patients were given a special urinary analyzer, which can do
a general urine test at home and transfer the results to a smartphone
and then go to the doctor’s. The doctor could see the results of the
tests online and make a decision, advise the patient, adjust the treat-
ment. These were patients who needed to monitor general urinalysis,
for example, after surgery or with conservative treatment of urolithia-
sis. There were 109 cases of using this analyzer.

As a result of the program, the dispensary group of patients with
BPH (benign prostatic hyperplasia, prostate adenoma) increased
more than 3 times (from 9,659 to 30,054 patients). Changed the
structure of the incidence of BPH — increased 1 and 2 stages (in 2009:
I st. — 51.18%, 2 st. — 38.34%, 3 st. — 10.48%, in 2013: 1 st. — 68.05,
2 st. — 29.22%, 3 st. — 2.73%). The amount of acute urinary reten-
tion on the background of BPH decreased by 82%. The frequency of
complications of surgical treatment of patients with BPH decreased
from 13.2% to 5.6%. By reducing the number of stages of the disease
and complications, the cost of treating one patient decreased by 20%.

Similar positive changes were noted in prostate cancer.

After receiving positive results of the Urology program, cardiolo-
gists from the Voronezh region used a similar approach for screening
and monitoring patients with arterial hypertension.

Conclusions. Telemedicine technologies can be used in organizing
and conducting screening. And also for preventive measures in order
to increase people’s attention to their health.

Distance learning allows you to quickly and effectively conduct
training a large number of doctors on the job and at a minimum
financial cost.

Telemedicine consultations the availability of medical care for
patients, improve the continuity of medical care and the logistics of
patients in a three-tier health care system in the Russian Federation.
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Introduction. Transcatheter aortic valve implantation (TAVI)
has become the preferred treatment for patients with aortic stenosis
at high risk for surgical valve replacement and more recently, also
an alternative for surgical treatment of intermediate risk patients.
Multi-detector computed tomography (MDCT) is the gold standard
imaging modality used during pre-operative planning of TAVI. Based
on the dimensions of the aortic annulus (AA), amount of calcium,
and other measurements, a prosthesis size is selected. Correct siz-
ing is of paramount importance for optimal procedural outcome
but depends on image quality and operator experience. Given that
the amount of TAVI procedures is increasing rapidly each year, an
automated method that can detect the AA size directly from MDCT
images within acceptable accuracy could reduce operator variability
and speed-up pre-operative planning.

Purpose. In this work, we present and validate a method that can
quantify the AA perimeter automatically using deep learning.

Methods. The MDCT images of a cohort of 455 patients from
multiple centers was used during this study. All images were used dur-
ing the pre-operative phase of a TAVI procedure. During this phase,
an expert (observer 1) used the AA plane (AAP) to annotate the AA,
from which the perimeter was derived to identify the appropriate
prosthesis size. A second expert (observer 2) blindly re-annotated the
AA from the AAP of 100 patients. These 100 patients were also used
to evaluate the proposed method. The data of observer 1 is considered
the ground truth and the data of observer 2 is used to evaluate inter-
operator variability.

The AAP and the ground truth AA annotations were used to
create the training dataset. The Hounsfield units of the AAPs were
used together with binary masks, which were created from the AA
annotations (Figure 1).

Figure 1: Examples of the data used during training and prediction: the AAP (left)
and the associated binary mask (middle) and the predicted sample (right).

Three models were trained with a convolutional neural network
(CNN) architecture based on U-Net. During training, the images
of 355 patients were used. The three models predicted the remaining
100 patients and during the post-processing step, the perimeter of the
predicted area was extracted from the predictions. As a final step, the
perimeter was used to determine the correct TAVI size.

Results. The perimeters of all 100 patients were detected. The
difference between observer 1 and the predicted measurements was
0.01 [-0.81 — 1.08] (mm) (p = 0.7). The difference between observer 1
and observer 2 was 0.20 [-0.50 — 0.94] (mm) (p = 0.3). There were 89
patients with equal Medtronic Evolut sizes between the observer 1 and
the predictions. From the 11 other patients, the predictions of 3 patients
were in agreement with observer 2 whereas the predictions of 8 patients
differed by 1 size (4 over- and 4 undersized). Total detection time per
patient from AAP to Medtronic Evolute size was 1.1 [0.9 — 1.4] (sec).

Conclusion. The proposed method detects the aortic annular
perimeter in seconds, while the inter-operator study confirmed
that our method is within acceptable accuracy. This clearly shows
the potential of using artificial intelligence (deep learning) for pre-
operative planning of cardiovascular intervention.

007 CRITICAL SUCCESS FACTORS
FOR IMPLEMENTATION
OF TELEMONITORING AND EVALUATION
OF A HOME-MONITORING PROGRAM
FROM CLINICAL PRACTICE
Blok S.',  Winter M. M."?, Hendriksma W.!, de Haan R.",

Schuuring M. J.?, Dohmen D.A.J.°, Tulevski I.1.!, Somsen G.A.
Cardiology Centers of the Netherlands, Amsterdam, The
Netherlands
2Department of Cardiology, Amsterdam UMC, University of
Amsterdam, Amsterdam, The Netherlands
3Department of Cardiology, Amsterdam UMC, University of
Amsterdam, Amsterdam, The Netherlands
s.blok@cardiologiecentra.nl

Background. Telemonitoring can improve survival and qual-
ity of life and reduce hospitalization rate and healthcare costs.
Unfortunately, many telemonitoring initiatives remain in the pilot
phase. Only few programs are successfully adopted in daily routine
and can serve as a source for success factors.
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Purpose. To reduce the failure rate of telemonitoring, we identi-
fied critical success factors using data from literature and from the
implementation of a new home-monitoring program: HartWacht.

Methods. The study consists of 3 phases. First, a literature review
was performed to identify critical success factors for telemonitoring
programs. Success was defined as achieving routine delivery of the
telemonitoring program and improving access to healthcare without
increasing total healthcare costs or decreasing patients’ quality of life.
Second, these data were used for the design and implementation of
HartWacht. Third, HartWacht was evaluated according to the previ-
ously defined factors for success.

Results. The literature review revealed five success factors; 1)
inclusion of an appropriate patient group, 2) certified, user friendly
medical devices integrated in an electronic health record (EHR),
3) reimbursement, 4) a dedicated team of professionals to review
telemonitoring data, 5) adequate feedback to patients.

These factors are used in the design and implementation of
HartWacht. 1) Patients are included for therapy-resistant hyperten-
sion, atrial fibrillation and chronic heart failure. 2) Devices are
certified and validated and connected with a smartphone/tablet
application, which is integrated with the EHR. 3) An agreement was
made with insurance companies, including a bundled payment per
patient for all service related to the condition, instead of pay-per-visit
to the clinic. 4) Home measurements are interpreted by a dedicated
team with permanent supervision of a cardiologist with a 24/7 avail-
ability. The team is supported by algorithms that distinguish measure-
ments between ‘normal’ and ‘abnormal’. 5) If the measurements are
abnormal the team can instantly contact the patient for instructions
according to the HartWacht protocol.

Evaluation of HartWacht data (from August 2016 to August 2018)
shows a successful adoption of the program in routine practice. In the
first two years of HartWacht 830 patients were included, resulting in
over 60.000 home measurements. Preliminary data show a decrease in
total healthcare costs and increase in patients’ quality of life.

Conclusion. Analysis of literature provides success factors for the
implementation of telemonitoring. Using these factors for the design
of a new concept (HartWacht) results in a successful telemonitoring
program, which is incorporated in existing healthcare infrastructure,
characterized by a high number of included patients, validated
hardware and software and integration in an EHR. These factors
can be used for future initiatives and will lead to a more effective
implementation of telemonitoring.

008 INTELLIGENT DECISION SUPPORT
SYSTEMS IN CARDIOLOGY

Borde A. S.
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Introduction. Modern computer technologies provide unique
opportunities for analyzing a large amount of digital data (data
science, data mining). One of the perspective areas of data analysis
technologies application is the ECG signal decoding. Improving the
accuracy of the diagnosis, reducing the time for ECG signal process-
ing through the different algorithms and automation and clinical
decision support are a far from complete list of improvements that
data science can bring to cardiology.

For data mining in ECG signals, two most urgent problems can be
identified: the first is the automatic classification of certain disorders
of a heart work and the second is aimed at the development of intel-
ligent decision support systems (IDSS).

Major issues in ECG classification are: lack of standardization of
ECG features, variability of the ECG patterns due to personality trait,
absence of optimal classification rules for ECG classification.

The task of IDSS development is a continuation of the classifica-
tion task, and when the second is performed with an acceptable level
of accuracy, it is nothing more than the formation of an automatic
medical conclusion with the diagnosis.

According to the results of the literature review of ECG classifica-
tion algorithms from 2017 in the google scholar system were found

14,900 publications. Such a huge amount of publications is explained
by the fact that the authors used both different ECG databases, as well
as various approaches to feature extraction and further classification
(classical machine learning algorithm, neural networks). For that
matter, a comparison of the results obtained by different scientific
groups is complicated. In turn, 15,400 publications were found in the
field of IDSS development for cardiological tasks, which also differ in
approaches to the formation of decision algorithms.

Goal. In connection with the lack of the possibility of a cor-
rect comparison of the ECG classification results presented in the
literature, it was decided to make our own study to determine the
most effective classifier. The purpose of this paper is to compare the
results of various classification algorithms with the further definition
of the most effective classifier in terms of maximizing sensitivity and
specificity and minimizing computer time.

Methods. We considered two approaches to the formation of
a classifier: with the preprocessing of the ECG signal and without
preprocessing. The approach without preprocessing assumes the
use of artificial neural networks (convolutional (CNN), recurrent
(RNN), long short-term memory (LSTM)) with ECG signal points
as an input.

The preprocessing approach is divided into two stages. The first
stage is the model-building on the basis of the selected ECG features
through various machine learning algorithms and their combinations
(SVM, K-nn, Decision tree). The second stage is the system training
based on the model built.

For the study were used the MIT-BIH and AHA ECG databases
recommended by GOST R IEC 60601-2-47-2015.

Results. At the moment, we estimate the accuracy of classification
of disorders of a heart work using various algorithms.

Conclusion. Based on the study results, it is planned to determine
the most informative ECG signal features and on their basis to select
the optimal classifier. Such an approach will allow to increase the
accuracy of detecting disorders of a heart work and to shorten the
time spent for processing (ideally, it should be spent only to form a
medical conclusion). The next stage will be the IDSS development,
which makes it possible to partially automate the process of forming
a medical conclusion.

009 D2D: DOCTOR TO DOCTOR, PLATFORM
FOR REMOTE ECG/EKG INTERPRETATION
BETWEEN GENERAL PRACTITIONERS AND
CARDIOLOGISTS

Riadh Ch., Addad F

Business intelligence center, Tunisia

riadh@bicenter.co

Background/ Introduction. Cardiovascular disease is the leading
cause of early disability and premature death worldwide and its
incidence increases with age. The management of patients with
cardiovascular disease is a frequent activity and shared between
primary care physicians (GPs) and specialist doctors (cardiologists).
The electrocardiograph (ECG) is the most used diagnostic tool in
Diagnosis.

On the other hand, the use of this tool by general practitioners
remains very limited. The difficulty of interpreting ecg/ekg is one of
the reasons most often mentioned.

Remote transmission has an important place in the habits of
general practitioners. It is used until now via unsecured networks such
as fax and social networks (Viber, What’s app, Facebook, e-mails ...).

D2D is a secure, easy-to-use platform that provides remote diag-
nostic assistance (interpretation of the ECG) dedicated to healthcare
professionals using ICTs. (Information and communications technol-
ogy) Purpose. The goal is to optimize the management of patients
with cardiovascular disease by facilitating the access of the consulting
doctors to a network of cardiologists and emergency physicians.
Hence the improvement of the immediate decision and the facilita-
tion of the referral of patients to the appropriate institutions.

Methods. The tool is realized in the form of a dynamic responsive
WEB application. It consists of a set of dynamic pages to meet all
supports and will be used on computer, tablet or smart phones:
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1 — Front-end models.

2 — Back office which is a management area for administrators.

We integrate gradually other modules for more features:

« Artificial intelligence that will serve as a diagnostic aid for
generalists and young cardiologists.

* Videoconferencing module to allow users to talk to each
other via their camera, microphone to better meet. Also it will allow
experts to discuss around a clinical case that poses diagnostic problem
(in-App Staff).

Results. The emerging market on which D2D is positioned can
be defined by:

» A need of health prescribers, assistance for the interpretation
of the ECG.

* A need for correspondents (Medical specialists) to reduce the
number of useless consultations, embarrassing congestion in public
hospitals and promote the R & D axis (research and development)
through the data collected via this platform.

* A need for efficiency and effectiveness of the actors intervening
to optimize the care of patients.

The Added values of the proposed innovation are:

* Bring innovative solutions to the Millennium Development
Goals.

« Sustainable health through the use of digital.

* The dematerialization and the diversification of the supports
(Reading of the ECG).

* Pushing the health professional to become an active follower
(Training).

« Better quality and optimization of the care path.

* Reduced overall cost of care (especially the Silver Economy).

» Data collection and analysis (Prevention, Prediction,
Research).

+ Political, economic, social and environmental impacts.

Data security is also our concern but Patient data will be confi-
dential, encrypted with secure exchange protocols. (Also we will try to
have the consent of the patient who is tacit in the medical practice).
Finally, the database will be put in a server to the standard of the high
authority of health.

Conclusion. D2D vision is to offer access, equity, quality, cost
effectiveness health care services with benefits for rural and under-
served communities in developing countries which suffer from lack of
access to health care.
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Introduction. Survivability, mortality, complications structure
and quality of life are the main factors in evaluating cardiac surgeries.
These data allow improving the quality of medical service and provid-
ing an individual approach to each patient.

Purpose. Development, organization, and implementation of a
program that makes it possible to automatically receive the patient’s
data with digital surveys.

Methods. The analysis of the current standardized surveys; the
development of in-house surveys; the development of a module of the
hospital information system for filling and processing data; forming
the team to be in charge: a doctor and/or a call-center operator — a
patient — the ‘Survey’ data module. The doctor asks to fill out the
survey before the hospital admission and after discharging the patient.
The surveys and the planned schedule of filling them are attached to
the patient’s chart. The data system sends automatic notifications to
the patient’s email. The patient clicks on the link in the email and
completes the survey on a personal computer or a mobile device. The
system automatically saves all the replies in the database. Each survey
has an ‘alarming reply’ function in accordance with the main condi-
tion. If the survey involves calculation of certain parameters, then the
degree of the ‘alarm’ is calculated on the basis of the reference data.
Ifthere are no ‘alarming replies’, then the patient receives a letter with
the evaluation of their health condition. If the system finds ‘alarming

replies’, it automatically notifies the person in charge, after which
the survey is analyzed manually. If it is necessary, the doctor might
personally contact the patient and/or their relatives to plan further
actions.

Results. On 01.03.2018, the Hospital Data Analytics department
was organized as a part of the medical institution. The module of
‘remote monitoring’ has been created in the hospital information
system. SF-36 and other clinic-based forms are used for surveying
adult patients after the cardiac surgery, children under 18 (the surveys
are completed by parents), and the patients who had gone through a
carotid artery surgery. The system of remote monitoring has included
all patients admitted to the Cardiovascular Surgery Clinic after their
voluntary consent. Also, the program included the patients who had
surgeries from 2009 to 2018. The program involves 2356 patients, of
whom 1878 are active respondents (the feedback rate is 79,7%). 364
surveys with ‘alarming replies’ have been analyzed. Individual mea-
sures have been taken to improve the health condition of each patient
in this group. The indicators of long-term mortality for 2018 are the
following: 3-month mortality — 1 patient (a child had pneumonia),
6-month mortality — 2 patients (myocardial infarction, the progres-
sion of heart failure).

Conclusion. The information obtained by the remote monitoring
program allows increasing the quality of medical care for the patients
after cardiac surgery.
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Instagram is one of the largest social networks in the world.
According to a number of researchers, the audience of this service
in Russia consists of more than 40 million people. By using modern
technologies and huge impact of social networks on various aspects
of people’s lives in general, Instagram represents a new platform
with an opportunity for medical personnel to communicate among
themselves, as well as to cooperate with patients.

The object of the research is to demonstrate the possibilities of the
Instagram social network in the field of improving medical literacy of
the population of the Russian Federation.

Materials and methods. the analysis is based on the 2017 results of
two medical blogs in Instagram — @ vrachi.insta and @ doc_4_you —
with the total number of subscribers of 155 thousand people.

Results of the study. According to the research, most of subscrib-
ers of @ vrachi.insta and @ doc_4_you is located in Moscow and St.
Petersburg: 20% and 5% respectively. Female audience is a lot bigger
and represents 79% of total subscribers. At the same time 63% of the
readers are people between 18 and 34 years of age. The most popular
topics have proved to be he following: prevention and treatment of
chronic non-infectious diseases (obesity, type 2 diabetes mellitus
(DM 2), thyroid pathology, hormonal health issues, cardiovascular
diseases (CVD)), maintaining a healthy lifestyle (nutrition, mode
of the day, fundamentals of sports medicine). The average level of
engagement in 2017 for both accounts composed 40.5 thousand views
(with maximum index of 66.5 thousand, and minimum index of 22.3
thousand).
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Conclusions. The main audience of the two medical blogs based
in the social network of Instagram is women from 18 to 34 years of
age. The most popular topics have been proved to be about prevention
and treatment of chronic non-infectious diseases (obesity, diabetes 2,
thyroid pathology, hormonal health issues, CVD), and maintenance
of a healthy lifestyle. The average level of engagement in 2017 for
both accounts drew up to 40.5 thousand views. Thus, social media,
including Instagram, can be a source of medical information in order
to improve medical literacy of the population, which can potentially
facilitate for the citizens the process of well-timed seeking for medical
assistance in real life.
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Clinical databases allow you to detail clinical information, meth-
odologically correctly compare the treatment methods used, identify
the extent and risk factors of interventions, and make informed clini-
cal decisions.

On the basis of Chelyabinsk Regional Clinical Hospital, a registry
of patients with coronary artery disease after coronary artery bypass
was created. The certificate of the state registration of the database
“Register of information on patients with coronary artery disease after
coronary artery bypass was created” was obtained. The database of the
was formed on the basis of the data of a retrospective and prospective
analysis, based on this they developed a computer program “Patient
monitoring model of coronary heart disease after coronary artery
bypass grafting, on the basis of this, they developed the computer
program “Patient monitoring model after coronary artery disease”
(certificate of registration Ne20103614215).

When creating a multifunctional register, we were guided by the
fact that such system should constitute a territorial population register
that will allow registration, recording and monitoring during the
entire outpatient monitoring of patients undergoing coronary bypass
surgery living in the service region. This will enable health profes-
sionals and organizers of health-care to obtain reliable information
on the status of care for this category of patients in the territory:
prevention, diagnosis, treatment, including compliance with medical
and rehabilitation standards in various medical institutions.

The register allows to make recording and monitoring of the status
of patients with coronary bypass surgery who live in the service region.
The development of the register was carried out on the basis of existing
state regulations. The issue of compatibility of information systems
between medical organizations is not completely solved because of
imperfect legislation and software compatibility problems. There is a
number of unsolved issues: the application of a unified classification
system for the evaluation and registration of symptoms, diagnoses,
medications, treatment results. Standardization is necessary to ensure
the exchange of information between different organizations through
software. At the same time, today there are problems of comparability
of clinical classifications (classifications used in scientific and clinical
practice) with the International Classification of Diseases and the
International Classification of Functioning, Disability and Health.

Providing the possibility of electronic access for different special-
ists from different medical institutions to medical information of the
patient will allow to choose the best individual tactics of patient man-
agement. It will also provide the opportunity for conducting clinical
and economic analysis and for planning financial and resourcing
support for the system of providing cardio surgical and rehabilitation
assistance to the population of the region.
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Introduction. Due to the development of atherosclerotic diseases
several decades before their clinical manifestation, it is necessary to
introduce a system of youth preventive measures. This is the most
effective approach to the fight against high cardiovascular mortality
in Russia, although designed for the long term. The system of youth
prevention should be built on the principles of modern electronic
technologies. Purpose: to study the possibilities of electronic screen-
ing of students’ health resources as the first stage of mass preventive
examination of young people on the basis of the University Health
Center (HC). Methods. On the basis of the platform for the creation
of various surveys CMS Lime Survey it was formed an online
questionnaire, including questions to students for self—verification of
some risk factors (RF) (1st stage of examination). The factors to be
identified in this format include the profiles of nutrition and motor
activity, smoking, stress, burdened heredity and past diseases. This
questionnaire of students precedes their objective screening (2nd stage
of examination), during which an interdisciplinary team carried out
the direct determination of biological RF such as high blood pressure,
obesity (body structure with bioimpendancemetria), dyslipidemia and
hyperglycemia (using strip diagnosis on blood drop) and estimation
of vascular age with use of hardware-diagnostic complex Vasera-1500
(Densia Fucuda, Japan). In the process of the 2nd stage, primary
preventive intervention is carried out also. This publication presents
the results of statistical processing of 100 people from the electronic
database of the HC, including 56 girls and 44 boys aged 18 to 22
years from different faculties. Statistical processing was carried out
using Excel software package. Results: according to the data of the
electronic survey, students were diagnosed with the following RF:
irrational nutrition (insufficient consumption of cereals, vegetables,
dairy products, while the apparent excess in the diet of sweet and
meat) — in 47%, hypodynamia in 51%, smoking in 16%, stress in
36%, burdened heredity in 39% and the presence of infectious-
inflammatory and allergic diseases in 24%. As a result of second
stage, it was possible to further identify biological RF in 14% of
students, with almost half of them identified these factors in isolated
form. It was turned out students without RF were significantly more
at the medical faculty — 34% — compared to other faculties — 16%
(P<0.05). Summary. Electronic diagnostic screening on the basis of
specialized platform CMS Lime Survey, which provides a convenient
opportunity to independently assess the resources of their own health,
allowed to abandon the laborious screening in paper format and
greatly rationalized the work of the University HC in the conduct of
mass preventive measures among students.
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Prerequisites. Personalized medicine is a perspective direction of
the development strategy of the Russian Federation until 2035, signed
by the President of the Russian Federation V.V. Putin in 2016.

165



Poccuiickuii kapamonoruyeckuii xypHan 2018; 23 (10)

Currently, telemedicine care is available in a limited capacity
without the possibility of remote follow-up. The development and
implementation of innovative methods of remote control of the main
indicators of the cardiovascular system (CVS) and biochemical mark-
ers of the state of health (BM) is actual.

Purpose: creation and integration of remote monitoring devices
for objective indicators of CVS and BM in medical registers (BM) and
medical information analytical systems (MIAS).

Methods. Developed and tested new technology of registration,
storage and telemedicine data transmission (Audio-Video signal,
ECG, NIBP, SpOz, Glucose, HbAlC, Chol, Trig, HDL, LDL, Urea)
was used — hardware and software complexes (HSC): “Doctor’s Bag”
and “Bag of the Patient”.

The basic component of this information support system is the
devices for collecting, processing and telemedicine data transmission
(“Doctor’s Bag” and “Bag of the Patient”) to the MIAS registers
and from specialists (doctors, nurses, administrators, etc.) to the
patient. The basis for objectifying the information obtained about the
patient’s current health status and the exact stratification of risks is the
interaction with Big data sets. These data include general information
(risk factors, results of standard laboratory, instrumental studies and
etc.), information on all acute cases and chronic diseases, evaluation
of the effectiveness of treatment and prophylactic measures based on
the analysis of outcomes (recovery, rehabilitation, disability, death).

The volume of the study is 120368 users (see Table 1).

Table 1.

All users 120 368

Hyperension 75 682

Diabetes 27012

Hypertension & Diabetes 12 026

Seniors (over 65 years old) 152014
1200 168

49 230

123 289

Family Doctor Contracted 305,000

Results.

1) Universality of the use of the HSC “Doctor’s Bag” and “Bag
of the Patient” is proved.

2) Increased adherence to drug therapy.

3) Increased number of telemedicine consultations.

4) There was a decrease in the number of repeated calls for main
disease.

5) Significantly reduced the burden on the emergency medical
and the functional diagnostics departments.

6) Increased number of newly diagnosed diseases at the preclini-
cal stage.

Conclusions.

1) The concept of integration of instrumental diagnostic methods
into medical information analytical systems at the end-user level is a
promising direction aimed at solving medical and organizational tasks,
including the management of the quality of diagnosis and treatment.

2) Using objective control data of CVS and BM indicators in the
field of personalization of medicine provides for an increase in the
effectiveness of telemedicine health monitoring by unifying methods
for collecting personal data on health status, storage, systematization
and analysis of Big data blocks.

3) The opportunity to improve the quality of medical care with
the help of the “Doctor’s Bag” and “Bag of the Patient” at all stages
of medical support of the patient is proved.

| S

Bag of the Patient

Doctor’s Bag
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The increased pace of digital adoption is an ally in addressing
the healthcare challenges in the networked age and the provision of
high quality services is a critical component of patient care, involving
diagnosis, monitoring and screening services. There is little doubt that
an increasing number of laboratory and healthcare tasks performed by
trained professionals today will be replaced by technology. Technology
tools are increasingly automating highly standardized and repetitive
routine laboratory tasks while wearable technologies, connected
diagnostic and monitoring tools are facilitating the delivery of care to
patients. The digital healthcare transformation is taking place globally,
the future is connected, patient centered, mobile and social.

This digital paradigm is exerting a profound impact in Lab medi-
cine. Digital lab medicine is totally disruptive because the changes
in the capabilities to integrate and visualize complex diagnostic data.
This represents an opportunity for radical changes to diagnostic
health strategies in the rapid changing healthcare environment. These
innovations are changing the facts like how we live, how we acquire
information, how we interact with each other, and how we practice
the profession of specialist in lab medicine. In the face of exponential
growth of applications in telemedicine, tele-biology and m-health
with the smart phone applications, the laboratory systems need to
meet new demands for data exchange with clinical electronic record
systems for test requesting and results reporting.

Properly implemented digitization can enable better patient
outcomes, improve convenience, potentially lower healthcare costs.
The new tools that can give us a much more high-definition view of
the patients; because the wearable sensors that track a wide range of
important physiologic parameters continuously. The digitization of
health care and lab medicine can also improve the clinician-medical
biologist-patient relationships, allowing more time for human inter-
action when care is boosted by digital technologies that better individ-
ualize diagnostics and patient monitoring. The future of Lab medicine
is challenging with the integration of these disruptive technologies,
increasing innovation and transformational changes. The specialist
in lab medicine must reinvent his leadership in face of the digital
transformation, as well as reinforce strong relationships with patients
and practitioners to provide always-on services. Because the pletora
of existing apps, it is important to continually evaluate which apps are
effective for which patients and situations. Digitalization and e-health
characterize not only a technical development, but also a state of
mind, a way of thinking and a commitment for networked, global
thinking to improve health care locally regionally and worldwide.

016 MODELLING OF A WEAK COMPONENTS
IN THE DYNAMIC SERIES

Ikonnikova I., Novoselova T.
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Different areas of theoretical or applied medical research deal
with dynamic series. For example, the dynamic series is formed from
consequent measurements of the patient’s number at fixed moments
of a certain observation period. Statistical analysis of the series reveals
the dynamics of medical indicators and determines the forecast of their
changes in the future. As a result, negative trends can be suppressed in
advance, preparing for this a set of necessary therapeutic and preventive
measures.

Many practically important in health statistical indicators (such as
the trend in the development of the process, operational and long-term
forecasting, the dominant mechanisms in the pre-emption period and so
on) can be obtained on the basis of time series computer modeling. The
main problem is to determine the component composition of the time
series through the procedure of its levels decomposition. Trend, cyclic,
seasonal and random components reflect the impact of a number of
different nature factors on the studied characteristic. It is therefore quite
difficult to analyze the time series as its components interact, mask
and distort each other. To overcome this obstacle different decompo-
sition techniques are used to help disentangle and quantify the impact
of various causal factors. Analysis of individual components and
consideration of the contribution they make into the time series levels
helps us to increase the forecast reliability as well as adjust the future
process development in the desired direction.

The most important component is the trend component, which
displays the dynamics of the analyzed indicator in the long-term
perspective. Medical and social processes are not stationary, so the trend
identification is always a pressing task. The methodological and applied
significance of the trend is determined by the fact that it represents the
basis of long-term forecasts.

However, medical observations (especially long-term) do not always
reflect the presence of trend in the dynamics of the phenomenon under
study. Quite often, high-amplitude periodic oscillations of either cyclical
or seasonal nature hide the trend in the data series (seasonal influenza
outbreaks, for example). To know whether or not trend is the case, we
need to remove cyclic and seasonal components from the time series.
This procedure provides a cleaner way to detect the trend.

Such a situation, of course, can be repeated in relation to other
components of the series.

The standard approach to decomposition of these series does not
provide their adequate representation, since weak components fall
out of the model at the initial stage, that is, after the correlation func-
tion evaluation. In this regard, the standard decomposition algorithm
was supplemented by a procedure that allows identifying any weak
components of the time series. Namely, at each step of the cycle the
correlation function is evaluated. Its maximum value determines the
current dominant component, which is further excluded from the series
levels. The resulting reconstructed series goes through a new cycle, that
is, the definition and exclusion of the next current dominant component.
The process of modeling the systematic part of the series is completed by
obtaining random series residues.
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The prerequisites. The southern Russian regions with the area of
447,821 km? and the population of 16,441,852 people traditionally fall

into the “maintenance” zone of the clinic, wherein the overwhelming
majority of patients live at a significant distance. The implementation
of the remote communication program with the patient seems to be
actual process.

The purpose. To obtain a full-fledged communication chan-
nel with the patient; ensure the information exchange “without
intermediaries” in a bunch of “the doctor-consultant (doctors’
concilium) — the patient.”

The methods. 1. Creation of the patient’s “Personal account”
(“PA”) module on the official website of the clinic with certain set
of instruments for information exchange. The patient is given the
opportunity to track the processing of medical records on the fact of
their entering the clinic. If a positive decision about hospitalization is
made, the patient is informed of the planned date of hospitalization
and the type of planned surgical treatment. The personal recom-
mendations and a memo list of studies and analyzes necessary for
hospitalization are displayed. During the patient’s stay in the clinic,
his relatives through the “PA” can receive the following up-to-date
information: about the separation of the stay and chamber’s number,
the state of the patient’s health, the attending physician (with the
opportunity to see the doctor’s personal site page), the planned and
conducted operations, the schedule of the patient’s visit, as well as
personalized comments from the attending physician or surgeons.

2. Organization of information exchange process — creating
the reliable interface between the patient’s “PA” and the Hospital
Information System (HIS), namely: providing access to authorized
information through the web-service; creating restrictions on access
to data by forming access levels and organizing the process of granting
access to each level with validation of minimum data set; minimiza-
tion of HIS users additional work related to data provision to the
patient’s “PA” and the integration of additional capabilities into the
existing workspace.

The result. The project “PA” has been implemented to the medi-
cal organization site and launched into trial operation since March
2018.

To date, the project is actively involved in more than 1000
patients.

Using this module in the medical personnel daily practice can
reduce their burden of providing information and, at the same time,
increase the awareness of the patient and his relatives.

The conclusions. The implementation of the “PA” project on
the clinic’s website in the daily activities of the doctor leads to the
achievement of such important indicators of the medical care quality
as:

Availability and timeliness — the possibility of feedback from the
patient. “PA” has become the tool for patient information support.

Orientation to the patient — follow-up after the completed surgi-
cal treatment.

Optimization of the workflow between the patient and the clinic.
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REMOTE REAL-TIME MONITORING AND
MANAGEMENT STRATEGIES
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The prevention and management of disease represents one of the
most important challenges for our society. Given the current growth
in the number of chronic disease cases, the traditional approaches for
the prevention and management of disease are rapidly approaching
a point of no return. Reasonable estimation of the offer and demand
for medical treatment indicates that it will not be long before such
services become so expensive and inefficient that society will simply
not be able to afford them, and traditional treatment delivery services
will no longer be able to provide them. However, there is a true revo-
lution brewing in both prevention and disease management which has
a clear, and rapidly growing potential to save the day. I will discuss the
aspects of sensor technology, user engagement, big data, advances in
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disease and exacerbation predictive models, and smart apps driven by
artificial intelligence which are at the core of this revolution.

In particular, 1 will describe the use of our own platform,
remsmed/ EMMA Care, in a multicenter study of Uncontrolled
Hypertension. This platform is currently at the center of several stud-
ies in Switzerland and elsewhere.
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Ca”" homeostasis — a critical determinant of cardiac contrac-
tile function i is critically regulated by SERCA2a (sarcoplasmic
reticulum Ca™ -ATPase 2a). Our previous study has identified ZFAS1
as a new IncRNA biomarker of acute myocardial infarction (MI).
Objective: To §valuate the effects of ZFAS1 on SERCA2a and the
associated Ca” homeostasis and cardiac contractile function in the
setting of MI. Methods and Results: ZFAS1 expression was robustly
increased in cytoplasm and sarcoplasmic reticulum in a mouse model
of MI and a cellular model of hypoxia. Knockdown of endogenous
ZFAS]1 by virus-mediated silencing shRNA partially abrogated the
ischemia-induced contractile dysfunction. Overexpression of ZFAS1
in otherwise normal mice created similar impairment of cardiac
function as that observed in MI mice. Moreover, at the cellular level,
ZFAS1 overexpression weakened the contractility of cardiac nzlyscles.
At the subcellular level, ZFASl+deleteriously altered the Ca” tran-
sient leading to intracellular Ca” overload in cardiomyocytes. At the
molecular level, ZFAS1 was found to directly bind SERCA?2a protein
and to limit its activity, as well as to repress its expression. The effects
of ZFAS1 were readily reversible on knockdown of this IncRNA.
Notably, a sequence domain of ZFAS1 gene that is conserved across
species mimicked the effects of the full-length ZFAS1. Mutation of
this domain or application of an antisense fragment to this conserved
region efficiently canceled out the deleteri0121§ actions of ZFASI.
ZFAS]1 had no significant effects on other Ca™ -handling regulatory
proteins. Conclusions: ZFAS1 is an endogenous SERCA?2a inhibitor,
acting by binding to SERCA2a protein to limit its intracellular level
and inhibit its activity, and a contributor to the impairment of cardiac
contractile function in MI. Therefore, anti-ZFAS1 might be con-
sidered a new therapeutic strategy for preserving SERCA2a activity
thereby cardiac function under pathological conditions of the heart.

020 REMOTE MONITORING IN THE DIAGNOSIS
OF POST ABLATION ATRIAL TACHYCARDIAS
Kazakov A. 1., Morozov A. N., Yashin S. M.
Medical University “The First St. Petersburg State Medical
University named after Academician Pavlov” of Russian Ministry of
Health St. Petersburg, Russia
kazakov77@list.ru

Objective. To identify an optimal diagnostic method of remote
monitoring of patients underwent catheter ablation of atrial fibrilla-
tion (AF) in the postoperative period.

Research methods. The analysis included 126 patients with a
paroxysmal and persistent AF who underwent catheter isolation of
the pulmonary veins with and without substrate modification of the
left atrium (LA). All the patients received standard medical therapy,
including anticoagulant and antiarrhythmic drugs, also they were
under the dynamic supervision of the cardiologist in their local
polyclinic.

All of these 126 patients received remote monitoring systems
during three month post operative period and were divided into 3
groups. Group 1 (n=40) got standard pulsometer; group 2 (n=38) got
one-channel ECG device, which is connected to a mobile phone and
is operated by applying thumbs on it; group 3 (n=48) got 6-channel
standard (I, 1I, III, AVR, AVL, AVF) ECG device, which is also
connected to a mobile phone and is operated by applying 4 electrodes
on body surface.

All patients in case of complaints about rapid heart palpitations
or irregular heart rhythm were able to immediately contact the call
center to transfer data from their devices. After that these patients
were brought to our clinic.

Results. There were 4 patients who faced rapid heart palpitations
or irregular heart rhythm in group 1. The device showed from 80 to
150 beats per minute. All of these patients transferred the data to call
center and were brought to our clinic then. Post ablative atrial tachy-
cardia (atypical atrial flutter) was confirmed only with one patient, all
the other patients had a sinus rhythm.

There were 7 patients who stated the same complaints in group 2.
The specialists of the call center had hard times to remotely tell post
ablative atrial tachycardia from sinus tachycardia. Upon arrival to our
clinic the former diagnosis was confirmed only with 2 patients, and 5
patients were diagnosed the latter.

And finally there were 5 patients who experienced problems
in group 3. The specialists of the call center were able to remotely
diagnose post ablative atrial tachycardia with 3 patients, 2 patients had
sinus rhythm according to the device. All of these data and diagnoses
were later confirmed at our clinic after the patients arrived in person.

Conclusion. Remote monitoring using 6-channel standard ECG
device showed the best results in timely and precise diagnosis of post
ablative atrial tachycardia (atypical atrial flutter).

021 STOCHASTIC DESCRIPTION FOR SOME
HEART RATE VARIABILITY (HRYV): SINUS
ARRHYTHMIA AND EXTRASYSTOLES

Kislukhin V. V.

Medisonic, Moscow, Russia

viktork08@gmail.com

Introduction. Time between two heart beats (RR) is variable.
Leading causes for the irregularity RR are the sinus arrhythmia (SA)
and extrasystoles (ES). The existing explanations of irregularity RR,
physiological as well as pathological, use a few quantity parameters
that not easy to apply for a comparison between and within groups.

Aim. To reveal that stochastic model for ECG could present as
characteristic of the SA, one number, R, which can be named inten-
sity of SA. In some cases, the R must be followed by the estimation
of respiratory induced SA, RSA, and/or by not random frequencies
around 0,1 Hz (Mayer waves). Presence of ES demands additional (to
the R) characteristic named the intensity of extrasystoles, A, equals to
the number of ES per 1000 RR.

Model (a) It is known that during slow depolarization Ca-channels
are in two states, open and close. The more Ca-channels are open, the
shorter is the time to approach the threshold thus the time RR is down.
Versa, if the number of open Ca-channels drops. Let assume that at
the start of a new slow depolarization each Ca-channel randomly
preserves or changes its state on previous cycle. Thus we have math
model, type of random walk for the number of open Ca-channels.
Outcome of the model is a sequence of RR. Main characteristic of
model is the sum of two probabilities: probability for open channel
to become close and probability for close cannel to become open.
It can be named intensity of SA, R. The model’s sequence of RR is
transformed into spectrum. Between mean frequency of spectrum of
RR, f(mean), and the R is established relation. Real RR is treated
the same way. Due to relation between f(mean) and R we know R for
the real RR. (B) Description of ES was based on Poisson distribution
and Poisson parameter A is used as an additional characteristic for RR
arrhythmia.

Results. RR series were taken from PhysioBank Databases. The
characteristics of SA were obtained from 220 people by analyzing
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35000 RR series each about 10 min (512 points). In 60% of series the
R completely describes the SA. In 10% series there are no stable con-
ditions. In 20% series there are, additionally to the R, respiratory sinus
arrhythmia. In 20% series the spectrum was not randomly increased
around frequency 0.1 Hz (Mayer waves) meaning that additionally to
the SA estimated by R we have the addition from Mayer waves. Also
two groups without heart problems were analyzed. Both include 20
people. First group are of 20-30 ages, and second one of 60-75 ages.
Intensity of SA was higher in first group (p<0.05). For analyzing
and estimation of A was used Holter monitoring in 120 patients. The
intensity extrasystoles, A, vary from 2 till 150 per 1000 RR.

Conclusion. Stochastic description for heart rate variability in
patients with sinus node as main source for ECG permits (a) to
characterize sinus arrhythmia by one number, with possible addition
of the breathing arrhythmia and/or Mayer waves (2) to introduce the
characteristic of intensity of extrasystoles.

022 COMMON INFORMATION SPACE
TO SUPPORT MEDICAL AND SCIENTIFIC
ACTIVITIES OF THE REPUBLICAN
SPECIALIZED SCIENTIFIC-PRACTICAL
MEDICAL CENTER OF CARDIOLOGY
(UZBEKISTAN) AND CARDIOLOGICAL
SERVICES

Kurbanov R. D., Trigulova T. Kh., Akhmedov D. D., Bazarov R. K.,

Mashkhurova Z. T.

Republican specialized scientific-practical medical center of
Cardiology, Uzbekistan Public Health Ministry, Dushanbe,
Uzbekistan

raisa_trigulova@mail.ru

The project titled “Common information space to support medi-
cal and scientific activities of the Republican Specialized Scientific-
Practical Medical Center of Cardiology and cardiological services”
aims at experimental adaptation of international standards, methods
and experience in exchange of PC-based healthcare information,
architecture of electronic medical records and formalization of
clinical data.

Electronic Medical Record (EMR) was developed in accordance
with requirements and standards accepted in the Russian Federation
to create common information space aiming at support of medical
and scientific activities of the Republican Specialized Scientific-
Practical Medical Center of Cardiology and cardiological services. A
set of the EMR fields coincides with those in the ambulatory medical
record (AMR), approved by Uzbekistan Public Health Ministry. The
EMR is the core of the common information space of the Republican
Specialized Scientific-Practical Medical Center of Cardiology cove-
ring demands of the cardiological services. Based on the EMR con-
ceptual, logical and physical database models, for MysQL database
management system, in particular, were developed.

As the output of the project, the software tools, methods and
practical recommendations provide automation of: (i) a patient’s
registration and fixing an appointment, (ii) keeping of his AMR
containing medical history (appointments and contacts, details of
management, diagnoses and treatments, laboratory findings) and
other data, (iii) registration of complaints, diagnoses and typical
regimens, (iv) preparation of documents for a patient’s management
in the outpatient clinic and (v) medical statistics and clinical data
analysis.

All over the world, Health Level-7 or HL7 as a set of international
standards for transfer of clinical and administrative data between
software applications used by various healthcare providers appears for
a superstructure facilitating consistency of specifications and methods
for development of healthcare information systems stipulated by
the “National Integrated Information System of Public Health of
Uzbekistan” concept (2009).

Currently, potential for use of SNOMED CT to encode health-
care information in the Republican Specialized Scientific-Practical
Medical Center of Cardiology is under study. Consequently, efforts
on localization and reduction of the terminology to medical practice

in Uzbekistan should be made. Compliance with international stan-
dards in the electronic communication development of healthcare,
and creation of the unified information model for healthcare and
technologies of semantic clinical data relationship will help overcome
negative consequences of current “patchwise” communication devel-
opment of healthcare, and spontaneity in national development of
health information systems.

023 EFFECTS OF 58-DAYS HEAD-DOWN BED
REST ON CARDIAC TIME AND AMPLITUDE
PARAMETERS EXTRACTED FROM
SMARTPHONE’S ACCELEROMETERS

Landreani F, Caiani E. G.

Politecnico di Milano, Italy

federica.landreani@gmail.com

Introduction. Smartphone accelerometers can measure cardiac
activity due to heartbeat-induced vibrations. The acquired waveforms
resemble the seismocardiogram (m-SCG) or the ballistocardiogram
(m-BCG), according to the position of the device, on the chest or on
the belly, respectively. Accordingly, specific fiducial peaks such as the
isovolumetric contraction (Ivc) and aortic opening (Ao) waves on the
m-SCG, or the moment of blood acceleration into the ascending (I)
and descending (J) aorta on the m-BCG, can be detected by an ECG-
free beat detection algorithm and then used to compute time and
amplitude beat-to-beat parameters potentially useful to characterize
cardiac conditions.

Purpose. Our hypothesis was that cardiovascular deconditioning
related to reduced activity and prolonged immobilization, a condition
related to ageing and chronic cardiac disease, could be monitored by
these parameters. Our aim was to evaluate which time and amplitude
parameters extracted from m-SCG and m-BCG could be sensitive
enough to monitor deconditioning induced by long-term (58 days)
head-down (-6°) bed-rest (BR) in healthy volunteers. The aim was to
obtain an average waveform from a sequence of m-SCG and m-BCG
beats by applying the discrete time warping averaging (TWA) and then
to assess the changes of time and amplitude parameters. ,

Methods. Ten male subjects (age: 3419; BMI: 24+2 kg/m") were
recruited. One minute m-SCG and m-BCG signals were acquired by
two smartphones (100Hz) simultaneously while in supine position,
before (BDC) and after 58 days (HDT58) of BR. After removing
baseline wander due to respiration, fiducial peaks were detected on
signals, respectively. Time warping averaging was used to obtain a
non-linear average of 32 consecutive beats, from which the following
T, .o @and T, temporal intervals were computed and normalized
(TIVC_ Ao and ”IL”%) by the corresponding mean beat duration. Peak-
to-peak amplitude parameters were calculated (AWC’ X0 and AI ) [ﬁmd
normalized by the BMI Results are presented as median and iS —
75" percentiles. BDC and HDT38 results were compared by paired
Wilcoxon test (* p<0.05).

Results. The averaged waveforms (Fig.1, in red) computed in one
subject at BCD and at HDT58 are shown for m-SCG and m-BCG.
To cardiac deconditioning, in both signals, the heart cycle duration
was found significantly reduced at HDTS58 (Table 1). In addition,
a significant decrease of T”% was found, together with a trend of
decrease in TIVC, Ao Conversely, amplitude parameters seemed not
affected by BR.

Conclusions. These signals with a large inter-beat morphological
variability can be evaluated by TWA to obtain representative para-
meters of a short acquisition. The obtained time interval parameters,
in particular for m-BCG, are sensitive enough to measure cardiac
deconditioning induced by BR. This approach could be extended to
chronic cardiac patients to daily monitor their condition, thus provi-
ding a new potential tool for self-tracking.

024 INFORMATION-ANALYTICAL SYSTEM AS
AN AUTOMATED WORKPLACE FOR HEALTH
SYSTEM MANAGEMENT

Lebedev G. S., Polikarpov A. V., Golubev N.A., Lisnenko A.A.,

Koshechkin K. A.
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The digital era provides tremendous opportunities for solving
modern challenges and changes in all industries and sectors of the
economy. The adoption of management decisions and evaluation of
their implementation is based on the processing of a large amount of
data. The main role in solving problems of effective management is
the processing of statistical data.

The actual medical and statistical indicators obtained as a result of
processing the statistical data allow conducting research of processes
and phenomena in medicine, to identify the most significant patterns
and trends in the health of the population, to study and assess the sta-
tus and dynamics of the network development, the activities of health
facilities and medical personnel. Thus, data on the demographic
situation in the country, provided by Rosstat, allow forecasting and
planning the resources of the health care system.

One of the most important areas for processing management infor-
mation in the healthcare sphere can be considered the application of the
“Internet of things” (IoT). Occupying a worthy niche in medicine, IoT
will help to increase the efficiency of medical institutions, reduce the
time spent in hospital, provide doctors and patients with new services
for monitoring health, collecting and analyzing additional information
on the course of treatment. IoT can be applied in the administration
and management of medical organizations and processes in them.

In today’s world, it is impossible to process information that is
heterogeneous in the way it is formed, received and submitted without
means of automation. For successful management of the industry, a
digital platform must be created that provides integration capabilities,
manageability and availability of applications, mobile devices, ser-
vices, large amounts of data, interfaces and APIs.

As an example of the implementation of an automated system for
managing health care resources based on these principles, one can cite
an application developed in the Federal Research Institute for Health
Organization and Informatics of Ministry of Health of the Russian
Federation — the Automated System for Informing the Leader (ASIR).

The system’s data storage processes information that is heteroge-
neous, both in composition, form and content, obtained from various
sources. At the moment, the repository contains statistical data on
health system performance and is measured by hundreds of thousands
of electronic documents and 40 million records over the past 25 years.

To solve the problem of interoperability, mobile access to infor-
mation, relevance and the possibility of integration with other
information resources of the healthcare and external sources of
information, as well as solving the problem of independence from the
hardware and software operating environment, ASIR is created as a
web application for Rich Internet Application technology. In order to
increase the speed of the application, Ajax technology was applied.

The approach, presented on the example of ASIR, to the
construction of a digital health management platform allows to
concentrate the efforts of the heads of healthcare management bodies
at various levels on making informed decisions and allows to solve a
number of problems:

— perform operational search of statistical indicators for a
number of years;

— compare the analyzed indicators;

— produce graphic visualization of data;

— provide operational access to the information store;

— generate reports and inquiries in automatic mode.

025 THE MAIN TRENDS IN THE DEVELOPMENT
OF DIGITAL HEALTH AND THEIR
TEACHING IN A MEDICAL UNIVERSITY

Lebedev G.

Digital Health Institute of Sechenov University, Moscow, Russia
lebedev@d-health.institute

Digitization of health is a modern trend in the development
of health care. This is an integral part of the digitalization of the
economy of the Russian Federation. Therefore, the introduction
of digital methods into the activities of the health authorities and
institutions of the Russian Federation is an urgent, complex and
responsible task aimed at improving the quality, accessibility and
effectiveness of medical care. Digital health includes electronic
document circulation in the health care system, the use of tele-
medicine technologies in the provision of medical care, the use of
mathematical methods (including artificial intelligence methods) in
the processing of medical data.

To solve the problems of the development, implementation and
dissemination of digital technologies in medicine, the Digital Health
Institute was established at Sechenov University. Its tasks are:

1. Introduction of digital technologies in the activities of the
Clinical Center.

2. Development of plans for the development of the electronic
medical system of the University, calculation and justification of the
required financial resources for its development.

3. Construction of the digital platform of the University on
the basis of the integrated electronic health record, PACS-system,
Federal electronic medical library, normative-reference information
of the Russian Ministry of Health, information system of evidence-
based medicine and open international data stores designed for:

a. For early diagnosis and analysis of the risks of disease occur-
rence, a predictive prognosis for the development of the disease;

b. To search for precedents for electronic medical records, includ-
ing on time intervals and other biomedical content;

c. For a predictive prognosis of the disease;

d. To search for precedents in foreign biomedical resources and
risk assessment;

e. To monitor and deliver to the physician intellectually processed
specialized content on the issues of interest (daily volume ~15,000
publications).

4. Improving the quality of mathematical analysis of factual
data.

5. Development of ideology and methodology for the develop-
ment of digital medicine in the Russian Federation.

6. Introduction of innovations and their commercialization by
searching for new solutions, supporting promising projects, cooperat-
ing with leading developers of digital technologies in Russia and the
world.

7. Implementation of training programs:

For the education of all students studying in the Ist and 2nd year
of studying in the disciplines: Information systems and technology,
Information technology in professional work;

For the students of the direction, the doctor-researcher within
the framework of the “Medicine of the Future” project will study the
discipline of IT technology and e-health: planning, implementation
and management “.

Additional specialization of physicians in the field of IT-doctor
and network doctor.

Bachelor’s degree in Information Systems and Technology with
additional specialization in German universities.

Master’s Degree in Information Systems and Technology in
Medicine with additional specialization in German universities.

026 ELECTROCARDIOGRAM STREAMING OVER
BLUETOOTH LOW ENERGY

Martinez M. N., Essich M., Pitters Ch., Luedeke N., Walzer Th.

School of Informatics, Reutlingen University, Denmark

natividad.martinez@reutlingen-university.de

Introduction. Bluetooth Low Energy (BLE) has become the de
facto standard for communication between fitness devices and other
health-related wearables with a smartphone due to its reduced power
consumption, which is normally associated to a low data transmission.
There already exists BLE Heart Rate profile and service that provides
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average values of the heart rate. However, for some applications, the
complete electrocardiogram (ECG) is needed.

Moreover, there are many wearable devices available nowadays,
each with its own app and synchronising with its own cloud provider.
However, some applications would profit from receiving and proces-
sing in parallel the information from several devices (for example,
ECG and muscular activity). Data fusion can take place already in the
smartphone. Parallel streaming of several real-time signals over BLE
is an even larger challenge.

Purpose. The purpose of this work is to find out if it is possible to
stream the ECG signal through BLE with enough quality and in that
case, if it would be possible to parallelize the streaming of several BLE
signals to a smartphone.

This work is part of the development of a system with a
smartphone-based personal gateway to synchronize data from dif-
ferent BLE health-related devices with the HIS (Fig. 1-a). One of
the devices is a T-shirt to measure a long-term ECG using textile
electrodes (Fig. 1-b). To provide a general and sustainable solution,
a BLE ECG profile is needed. This profile should be downloadable
from an open server (BLE Toolbox) to be used by third parties. All
requirements are stated in Table 1.

Result

ECG Sensor (with Arduino 101): 4 days duration
with powerbank
Smartphone: strong dependencies on device
Distance Sensor/Smartphone: Rate (BQ Aguarius U
Lite with Android 7.1)

* 3 meters: 550 Hz

* up to 1 meter: 850 - 950 Hz

Each ECG value is stored and transmitted with a
timestamp in milliseconds

Three parallel streams tested without decrease in

performance
Available from a REST-AP|

# | Requirement &
ECG Sensor

1 | Continuous measurement over 24 h.

2 | Sample and transmission rates of at least | ECG Sensor

500 Hz

3 | Accuracy of milliseconds for HRV ECG Sensor
calculation |

4 | Parallel BLE streaming of several ECG or App

other biosignals

5 | Downloadable ECG-BLE profile

ion information for app

6 | Downloadable source code for ECG-
Sensor

7 | Generation of Zephyr-source code for
further profiles defined with BLE-Toolbox

BLE Toalbox

BLE Toolbox ECG Sensor code can be visualized and downloaded.

| BLE Toolbox | Source code can be generated and downloaded

Methodology. After the specification of the requirements, the
system was modelled, implemented and tested. The BLE ECG
profile allows each notification (limited to 20 bytes) to include
three ECG values each with a timestamp. This profile is used by
the ECG sensor and by the app. The code for the ECG sensor has
been written for a Real-Time Operating System with a Hardware
Abstraction Layer, so that the same source code can be compiled
on all supported microcontrollers. The RTOS allows also better a
configuration of BLE parameters (connection interval, slave latency,
connection timeout). Zephyr was the selected RTOS, running cur-
rently on Arduino 101 and in the future on Aconno ACN52832. The
BLE client was programmed on an Android app that allows several
parallel connections (Fig. 1-c).

Results. Fig. 1-d shows an ECG transmitted with the ECG profile
with the t-shirt without timestamps, reaching 2.480 ECG values/
second. Fig. 1-e shows the final result using timestamped values,
reaching between 550 and 950 ECG values/second. The results
regarding all requirements can be found in Table 1.

Conclusions. Streaming of ECG over BLE in parallel to other
signals is possible. Current work concentrates on the support of other
microprocessors, pre-processing in the t-shirt, improvement of the
middleware for the app and support of non-Android Smartphones.
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Figure 1. (a) App as personal gateway for several parallel devices; (b) ECG T-Shirt;
(c) App architecture; (d) BLE-ECG streaming (without timestamps); (e) End-to-end
transmission with timestamps.

027 USING MACHINE LEARNING TO BUILD
NEXT GENERATION TOOLS FOR CARDIO
VASCULAR DIAGNOSIS

Malyuk M., Lyubimov N., Mourad A.

DataFruit, llc, Russia

mikhail.maluyk@gmail.com,

amour.rad@gmail.com

nicklubimov@yandex.ru,

Introduction. To train machine learning algorithm to do task at
hand requires two major steps. Step one is data collection and step
two is data labeling. If data is labeled by people who poses expert
knowledge about tasks at hand then machine learning algorithm can
produce results on par with best experts in the field.

Such algorithms can be used in numerous ways, depending on
specific task they were trained to accomplish. Currently there are
no general frameworks that allow businesses or medical institutions
to collect data and label it in a format suitable for machine learning.

Goal. Creating framework for data collection, labeling and
learning. It can be used by businesses and medical institutions to
create next generation diagnosis tools. This tools can be integrated
into consumer products or used in places where you’d typically use
medical experts.

Methods. Each particular task is different because of different
inputs or a mixture of thereof. Before solving the task we propose to
create a framework for data aggregation and labeling. This system
will be data type agnostic and should be able to work with multiple
data types, like images, audios, and other kinds of electrical signals.
Data is coming from patients and labeling is done by experts in the
field.

Based on aggregated labeled data a machine learning algorithm
can be trained. To train algorithms we currently use deep learning
techniques as those produce state of the art results. When training has
finished further labeling of new data sent from patient can be done
without medical expert. Meaning it can be integrated into consumer
products to give expert opinion instantaneously.

Particular example where it can be used includes providing expert
level recommendations based on data gathered from electroscope
device.

Results. Our prototype consists of iphone application for collect-
ing imagery and audio data plus an interface for medical experts to
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label that data according to task at hand. After collecting enough data
algorithm can be trained to label the data without medical expert. The
result is autonomous system that can process inputs sent by patients
returning recommendations.

Outcomes. We believe such framework will be able to provide
businesses a new way to build consumer level tools for diagnosis of
diseases. Also creating opportunities for telemedicine, getting expert
opinion on data can be hard, but when algorithm is able to perform
at the same level as world experts then more people have access to it.

028 PRACTICAL EXPERIENCE OF APPLYING
ARTIFICIAL INTELLIGENCE METHODS
FOR DATA ANALYSIS IN MEDICINE
Mesheryakova A.', Kachkovskiy S., Klimenko G.?, Konushin V.,
Lebedev G.?
'Third Opinion, Moscow, Russia
’Federal State Autonomous Educational Institution of Higher
Education I. M. Sechenov First Moscow State Medical University
of the Ministry of Health of the Russian Federation (Sechenov
University), Moscow, Russia
eat@3opinion.ru

Medical development in Russia involves active introduction of
digital technologies into the practical activities of doctors. The use of
mathematical methods for processing medical data leads to medical
care quality improvement, reducing medical errors, speeding up
diagnosis and providing a more accurate assignment of necessary
treatment methods. Artificial intelligence practices have been applied
by authors in several branches of medical diagnostics.

The authors propose the following solutions.

Recognition of cancer cells in blood and bone marrow smears
(automatic morphological analysis), performed on scanned images
of colored smears applied to the glass. Out of 120 known blood cell
pathologies, 33 are recognized with 85-90% probability. Over 30,000
images have been processed and “colored” by experts, over 78,000
cells have been marked. It is expected that, by the end of 2018, 50-60
of such pathologies will be recognizable. The limitations, restricting
the mass application of this method, are: the complexity of preparing
the source material, its choice, coloring, scanning; lack of common
standards in preparing the material and in transferring the data; high
cost of relevant equipment.

Recognition of pathological changes in the lungs by chest
radiographs  (automatic interpretation of radiographs).
Over 48,000 lung radiographs have been processed, over
60,000 objects have been identified, and the suspected cases of
tuberculosis, pneumonia, and lung cancer are recognized with 90%
probability. 9 out of 46 pathologies are recognized. The transmitted
data are well-formalized in the DICOM format. The method has
mass-use potential, allowing to send digitized images for processing
out of almost any office. Arranging a mass-use automated screening
procedure will allow detecting diseases at early stages.

Recognition of pathological changes in the body by fundus images.
An experienced ophthalmologist can recognize over 100 different
body pathologies during a fundus exam, from diabetic rhinopathy
to hypertensive disease. The authors have studied over 15 thousand
fundus images and now the system automatically recognizes 9
pathologies. The method has mass-use potential, as today ophthalmic
departments have modern equipment allowing to store and transfer
digitized images.

Recognition of urinary bladder diseases by ultrasound scans. The
bladder itself and its fullness level can already be recognized with 80%
probability. The method can be useful for patients with genitourinary
system disorders for remote bladder filling/emptying control when
using mobile ultrasound scanners at home.

The results obtained witness the unlimited possibilities of using
mathematical methods (including artificial intelligence) for medical
data processing. The development and adoption of information
exchange standards and the legalization of mathematical methods
application will lead to a serious improvement in the quality of
diagnostics and in the detection of diseases at early stages.

029 EFFICACY ASSESSMENT OF OUTPATIENT
MONITORING CHRONIC HEART FAILURE
PATIENS WITH CARELINK TECHNOLOGY
DEVICES

Nesterov V.S., Urvantseva I. A., Morgunov D. P.

Surgut District Cardiocenter, Russia

post@okd.ru

The purpose of the study is to estimate the results of dynamic
obsevation for chronic heart failure patients with ICD/ CRT-D
devices.

Materials and methods: 118 ICD/ CRT-D/ CRT-P devices were
implanted in a period from january 2015 till december 2017 in Surgut
Region Cardiocenter. 22 of them were with Carelink remote monito-
ring system. 44 patients were under the supervision. We divided this
patients into two equal groups (10 CRT-D/ CRT-P and 12 ICD in
each group). Patients with Carelink system were included in the first
group. All patients were visiting hospital 4 times per year. At the same
time information from first group patients was receiving continuosly.

There were 86% male patients in our study. The average age of
patients was 61+£5 years old in first group and 6327 years old in second
group.The average NT-proBNP value was 27991576 pg/ml in first group
and 25671477 pg/ml in second group. The average ejection fraction
value was 361+4% in first group and 3516 % in second group. 14 patients
from first group were in II CHF functional class, 5 patients — in IIIl CHF
functional class, 3 patients — in IV CHF functional class. 17 patients
from second group were in II CHF functional class, 3 patients — in 111
CHF functional class, 2 patients — in IV CHF functional class. The
ejection fraction, NT-proBNP value and CHF functional class were
estimated during this study. All patients were receiving optimal medical
treatment. Microsoft Excel attachment was used for statistic processing.

Results: 10 patients from first group and 8 patients from second
group has mooved into I CHF functional class. 7 patients from first
group and 10 patients from second group has mooved into II CHF
functional class. 3 patients from first group and 2 patients from second
group has mooved into 1II CHF functional class. 2 patients from first
group and 2 patients from second group has mooved into IV CHF
functional class. Ejection fraction has increased to 36+4% in first
group and to 35£6% in second group. The average NT-proBNP value
became lower: 801£376 pg/ml in first group and 867+408 pg/ml in
second group. 4 (18%) patients from first group had tachy AF episodes
inside the VT zone. One of these patiens received ICD — therapy. AF
paroxysms were recognized for the first time in 3 (14%) patients from
first group. 2 (9%) patients from first group had increasing intrathoracic
impedance, which could be assosiated with CHF progression. 4 (18%)
patients from first group had ICD — therapy (ATP and shock) because
of stable VT. 1 (4%) patient from first group had nonstable VT episodes.

Resume: modern methods of CHF patients treatment increase
their quality of life. Carelink remote monitoring system gives us
information about patients’ arrhytmias and ICD-therapies, wich help
us to treat these patients better.

030 USE OF NATURAL LANGUAGE PROCESSING
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Elettronica,

Background. Use of conventional keyword-based search (KBS)
to find mobile health apps on the app stores has limitations as the
user is provided with long lists of apps with little insight into the apps’
relevance to the search.

Purpose. The aim of this study was to develop a novel method,
based on natural language processing (NLP), able to identify apps in
a given topical area more accurately than KBS.
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Methods. We developed an automated NLP method based on
MetaMap and the Unified Medical Language System (UMLS) to
extract medical concepts from the apps’ description reported on the
store webpages. We built a classifier able to identify, based on the
medical concepts retrieved, the most relevant topical area(s) of the
app. We extracted a random sample of 800 apps from the Medical
and Health & Fitness categories on the US iTunes app store and we
built a training set and a test set of 400 apps each. We classified apps
into topical areas (e.g., cardiology, emergency medicine, neuro-
logy, oncology, surgery, fitness & wellness), one or more whenever
relevant, or none in case of no medical content. Classification was
performed: (i) manually (gold standard); (ii) by using NLP; and (iii)
by using KBS, which was implemented by using comprehensive lists
of keywords for a safer estimate. We evaluated the performance of
the NLP and KBS methods by computing multi-label classification
metrics such as accuracy (i.e., the average of accuracy values across
topical areas), exact match (i.e., the proportion of predicted sets
matching the true sets exactly), recall (i.e., sensitivity), and Hamming
loss (i.e., the fraction of topical areas not correctly predicted).

Results. By optimizing the proposed NLP method on the training
set we obtained 94% accuracy, 49% exact match, 88% recall, and 6%
Hamming loss. On the test set, the performance of NLP was similar
as in the training set whereas the performance of KBS was lower
(accuracy: 92% NLP, 39% KBS; exact match: 36% NLP, 28% KBS;
recall: 63% NLP, 50% KBS; Hamming loss: 8% NLP, 9% KBS).
KBS performance in real settings is likely to be lower as typically few
keywords are used in app searches. NLP performance was higher in
some topical areas (e.g., endocrinology, oncology, gastroenterology)
and lower in others (e.g., surgery, fitness & wellness) due to less
specific vocabularies.

Conclusions. The proposed NLP method performed better than
KBS in classifying health apps into topical areas as the former is able
to extract medical concepts from their context and uses optimized
classification rules whereas the latter simply retrieves keywords from
a text. The NLP method can be further improved by inclusion of
additional vocabularies and more complex classification rules. The
proposed method is context-aware and able to classify apps into mul-
tiple categories whenever relevant and, as such, it may be the basis for
novel filtering tools to support patients and healthcare professionals in
informed adoption of apps.

031 EFFECTS OF TWO DIFFERENT PREVENTIVE
COUNSELLING PROGRAMS WITH REMOTE
SUPPORT ON STRESS LEVEL AND QUALITY
OF LIFE IN CORONARY PATIENTS WITH
ABDOMINAL OBESITY

Pogosova N., Salbieva A. O., Sokolova O.Y., Yufereva Y. M.,

Ausheva A. K., Karpova A. V., Yusubova A. .

National Center for Preventive Medicine, Moscow, Russian

Federation

salbieva87@mail.ru

Background. Patients (pts) education has a potential to improve
quality of life (QoL) and stress level reduction in coronary heart
disease (CHD).

Purpose. To assess the impact of 2 preventive counselling pro-
grams with subsequent remote support resulted after hospitalization
on stress level and QoL in CHD pts with abdominal obesity.

Methods. A prospective randomized parallel-group study in
hospitalized nonsurgical pts with confirmed stable CHD. Most hos-
pitalizations were due to elective percutaneous coronary intervention.
Pts were randomized (1:1:1) into 3 groups. Before discharge, Groups
1 and 2 received comprehensive counselling with focus on diet
followed by remote counselling by phone (Group 1) or via text mes-
sages (Group 2). Remote counselling was delivered weekly (Months
1-3) and then monthly (Months 4-6). Group 3 received standard
advice only. The 10-point visual analogue scale (VAS) for stress and
HeartQol for QoL were used.

Results. A total of 120 pts (mean age£SD, 57,75%6,25 years, men,
83.4%) were enrolled. The Table presents the stress levels and QoL at

baseline and at 12 months. At 1 year, significant improvements of
stress level and QoL vs control were seen in both intervention groups.

G 3
Group 1 Group2 [cLonL;:':ol} Group1vs 3, Pfor Group2vs 3, Pfor
(n=40}) (n=40) {n=40) change from baseline | change from baseline
Stress level, VAS points, mean + SD
Baseline | 7,10t1,93 | 6,73%2,16 | 6,75+2,68
At12 3,08+1,67 | 3,18+1,55 | 6,73+2,05 <0.01 <0.01
months
HeartQol global score , mean + 5D
Baseline | 177+0,50 | 1,8040,65 | 1,76+0,49
At12 2,84%0,13 | 2,77£0,46 | 1,70%0,58 <0.01 <0.01
months
SD, standard deviation

Conclusion. Pre-discharge preventive counselling with subsequent
remote support in coronary patients with abdominal obesity resulted
in significant improvement of stress level and QoL.

032 THE EFFECT OF PREVENTIVE
COUNSELING WITH FOCUS ON DIET
MODIFICATION AND REMOTE SUPPORT BY
PHONE ON METABOLIC PARAMETERS IN
PATIENTS WITH HIGH CARDIOVASCULAR
RISK

Pogosova N. V., Yusubova A.I., Yufereva Y. M., Karpova A. V.,

Ausheva A. K., Vygodin V. A.

Federal State Institution “National Research Center for
Preventive Medicine” of the Ministry of Healthcare of the Russian
Federation, Moscow, Russia

ayusubova@gnicpm.ru

Introduction. Unhealthy eating behavior is one of the most
important modifiable cardiovascular (CV) risk factors (RFs). It is
closely associated with overweight/obesity, hypercholesterolemia,
hypertension and type 2 diabetes mellitus.

Objectives. To assess the impact of preventive counseling with
focus on diet modification on metabolic parameters in patients (pts)
with high/very high CV risk who visited Health centers.

Methods. This is a prospective randomized controlled study of
pts aged 40 to 65 years with high/very high CV risk (>5% according
to the Systematic Coronary Risk Evaluation scale [SCORE]) and
any 2 criteria for metabolic syndrome. Pts were randomized into 2
groups in 1:1 ratio. The intervention group received comprehensive
preventive counseling with focus on diet modification followed by
remote preventive counseling by phone every two weeks for the first
3 months after enrollment (a total of 6 sessions). The control group
received usual care in Health centers which also included basic
preventive counseling.

Results. A total of 100 pts (women — 82%, aged 59.741+4.66
years) were randomized. At baseline 93% pts had high and 7% —
very high CV risk. The groups were well balanced according to
demographic and clinical features. At 1 year of follow-up pts from the
intervention group experienced significant improvement of metabolic
parameters vs control: their diastolic blood pressure (BP) decreased
by 5.62+7.7 mm Hg, total cholesterol (TC) by 0.5£0.83 mmol/1, low-
density lipoprotein cholesterol (LDL-C) by 0.46+0.62 mmol/l. Both
groups experienced statistically and clinically significant decreases in
systolic BP (intervention group, -17.76+16.2 mm Hg; control group,
-13.44+15.6 mm Hg; both groups p<0,001). Nevertheless, the diffe-
rence between groups at 1 year was not significant.

Table. The effects of preventive counseling with focus on diet modification and
remote phone support.

Intervention group Centrol group P for
Baseline After 12 Baseline Ar 12 change
months months from
baseline
Svstolic BP. mm Hg, mean = SD* 148=199 | 130=13.19 | 147=189 n's
Diastolic BP, mm Hg, mean = SD 85,59.5 §48=88 p=0.03
TC, mmol1, mean = SD 5942094 p=0.01
LDL-C, mmol 1, mean = SD 3.97=0.84 p=0.01
Bloed glucose, mmol ], mean = SD 5.45£0.5 556048 | 5.1920.65 n's

* 5D - standard deviation
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Conclusion. Preventive counseling with focus on diet modifica-
tion followed by 3 months remote support by phone provided a
significant improvement of metabolic parameters.

033 COMPARATIVE EFFICIENCY OF HOUSE
AND OFFICE TELEMETRIC CONTROL

BP AND THE ECG IN IDENTIFICATION

OF CARDIOVASCULAR INCIDENTS AT
PATIENTS WITH HIGH CARDIOVASCULAR
RISK IN THE REMOTE AND HARD-
TO-REACH LOCATIONS OF WESTERN
SIBERIA

Potapov A. P., Kulikova I. B., Nemkov A. G., Zakharov A. A.,
Olennikov E. A., Sherbinin A., Yarcev S. E., Lagutova E. A.

Regional center of telemedicine integration at State-funded
health institution of the Tyumen region “Regional clinical hospital
No. 17, Tyumen, Russia

dr.potapov@tokb.ru

The traditional telemedicine technologies, such as remote
“doctor-patient” or “doctor-doctor” consultations, allows
reducing the frequency of hospitalizations and emergency calls,
but has no significant effect on mortality and the incidence of
complications in patients with high cardiovascular risk. Against
this background, remote health monitoring using telemetry
control of blood pressure (BP) and the electrocardiogram (ECG)
may have better results. 997 patients with high cardiovascular risk
permanently living in far and hard-to-reach locations of Western
Siberia were investigated with the help of the BP and ECG
remote control data. Electronic BP monitors and single-channel
mobile ECG recorders with data transmission over radio units
were used as sensors. The observation period was 24 months.
Data processing was carried out in the regional telemedicine
center, with subsequent informing of patients, therapists, and
medical emergency wards, if necessary. The 18,342 measure-
ments performed by medical personnel at first aid-obstetric sta-
tions and outpatient clinics conditions, and 11,412 measurements
performed by patients independently at home, in “on-demand”
mode. Cases of deviations from target BP and all types a rhythm
and conductivity disorders considered. In addition, the presence
or lack of complaints at patients at the time of BP and ECG
registrations considered. As the end-points, cases of hospitaliza-
tion, calls of ambulance and sanitary aviation, were accounted.
The number BP deviations from target values, detected during
measurements at medical organization conditions and home con-
ditions, was similar (12,43+0,84% and 10,62+0,76%, p>0.05),
asymptomatic incidents are registered approximately in half
of cases (7,03£0,98 and 5,86+1,02, p>0.05). The number of
a rhythm and conductivity disorders also doubtfully differed
at registration of the teleECG on in medical office conditions
and at home (5,3240,22% and 5,98%0,24%, p>0,05), the lack
of active complaints of patients is noted almost in every second
case (3,21%=0,55 and 2,86%=0,72, p>0,05). The number of
hospitalization, calls for ambulance and sanitary aviation con-
cerning cardiovascular diseases in group of patients with the
revealed “office” BP/ECG incidents was significantly higher,
than at patients with “house” BP/ECG incidents (5,3710,12%
and 2,08%+0,10%, p<;0,05), but the benefit of hospital care and
emergency medical service wasn’t verified. No cardiovascular
deaths were registered at patients during observation. Rather
high level of asymptomatic BP/ECG deviations, no depended
of registration conditions, discovered. Significantly higher level
of hospitalizations cases and air/common ambulance calls for
patients with “office” BP/ECG incidents observed, irrespectively
the results of rendering the hospital care, which can reflect only
increased alertness in the provision of medical care in a medical
office conditions, into account zero mortality in group. Expected,
that a direct relationship between effectiveness of remote health
monitoring and the number and frequency of measurements
exist. Further researches will concern to explore the opportuni-

ties of noninvasive, continuous, and time-consuming remote
monitoring of human biological parameters, such as BP, ECG,
and hemostasis at patients with high cardiovascular risk. The
main problems in the development of such systems are the selec-
tion of safe and comfortable biological sensors, the construction
of effective big data transfer and processing systems, search of the
online date mining software and algorithms of the corrective and
protective actions.

034 USE OF AUGMENTED REALITY
IN IMPROVEMENT OF PATIENT
EXAMINATION/MONITORING PROCESS
ON THE EXAMPLE OF A WIRELESS HEART
RATE MONITOR
Proniewska K.!, Dotega-Dotegowski D.', Eudzik J.!, Dariusz
Dudek ?
"Department of Bioinformatics and Telemedicine, Jagiellonian
University Medical College, Krakow, Poland
?Department of Interventional Cardiology, University Hospital,
Jagiellonian University Medical College, Krakow, Poland
kaludia.proniewska@uj.edu.pl

Main goal of Augmented Reality (AR) technology is that it
extends what people can see with additional data/information. People
can get information without need of using any input devices like
mouse or keyboard. Until recently this technology was not evolv-
ing very well as there were a lot of technological limitations. Now
everything changed and many different types of AR devices appeared
on the market.

Currently the entire process of patient examination is done
by doctors with many hi-tech devices which still present results
on separate screens/outputs. Each device contains a screen where
the physician needs to look for result/progress, without a unified
layout. This pulls their attention away from patient, which is
unwanted especially at Intensive Care Unit’s (ICU) or Critical
Care Unit’s (CCU). A universal device, which would contain all
the information in one place would be greatly appreciated in these
settings.

Main goal of this work is to show the capability of Augmented
Reality to be used during patient’s examination by looking at him
without the need to look away to view important vital signs on
various devices around the bed, specifically to show how informa-
tion from a medical device can be collected and broadcast to a
AR-capable device over WiFi. To make it work, a dedicated inter-
face between diagnostic devices and Augmented Reality Glasses
was developed. This was realized using a Raspberry Pi microcom-
puter connected to the HeartRate sensor. Heart rate sensor returns
very exact values from heart reads. Value range of sensor is from 1
to 1024 which is very good for precision and future development
of solution (Fig. 1). The computer collects patients’ heart rate data
and after analysis sends it over WiFi network to AR device where
the patient’s heart rate is displayed. Specifically, for every new
value of heart beats per second, application executes a linux-based
command which opens a dedicated UDP port and shares data from
the algorithm over it. Data can be accessed by any software/device
which knows Raspberry Pi’s IP address and UDP port number.
Next, we have used AR device, running Windows-based operating
system, to access the data sent from Raspberry Pi. Applications
running on AR device are written in Unity Engine, which allows
to use all advantages of Augmented Reality technology. In our
case, the application connects to a specific IP address and UDP
port, and listens on them for incoming data. New information is
automatically presented to the doctor in real time, whilst allowing
continued and undisturbed doctor-patient interaction.

The purpose of this solution was to show how easily it can be to
relay information from medical devices onto AR apparatus. For the
first time the physician is not limited to the place where the device
screen is placed/installed. Thanks to this solution, one can imagine
that every medical information can be digitalized, sent and displayed
on AR devices.
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Fig. 1. Value range of sensor.

035 ROBUST TOPOLOGICAL APPROACH TO ECG
ANALYSIS FOR EXPRESS ASSESSMENT
OF THE PATIENT’S CARDIAC STATUS
Romanetz I. A.', Kurilovich A. A.?, Guria G. Th."?, Kopylov Ph. Yu.’
"National Research Center for Hematology, Moscow, Russia
Moscow Institute of Physics and Technology, Dolgoprudny,
Russia
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Due to the rapid increase of the variety and quality of mobile
gadgets designed to make express cardiac status analysis, and also
due to improvements of ECG processing and analysis methods,
the efficiency of cardiomonitoring has significantly increased. For
patients with mobile cardiogadgets, it is nowadays possible to track
changes in their own cardiodynamics in real time and to record
their episodes of negative cardiodynamics. However, there is still a
range of situations in which available methods of ECG analysis do
not provide correct results. Such situations, in particular, include
the cases of so-called “transitional cardiodynamics”, when the
diagnostically significant changes on the ECG are not clearly
expressed.

The report will present our approach to ECG analysis, based on
the topological analysis of the wavelet spectrum of the electrocardio-
grams (there is a patent for the invention). The use of this approach
is demonstrated on examples with different cardiodynamics. In par-
ticular, scenarios of the initial development of myocardial ischemia
and scenarios containing the onset of an episode of atrial fibrillation
will be considered. With the help of the developed approach, new
significant indicators of negative cardiodynamics were found. The
internet service that makes it possible to analyze ECG signals online
was developed and launched.

The proposed approach to ECG analysis can be used in addition
to existing methods of ECG analysis for the purpose of primary assess-
ment of the patient’s cardiac status. The use of topological methods
will allow to expand the possibilities for identifying and preventing
critical states in cardiodynamics.

036 MATHEMATICAL MODEL
OF HEMODYNAMICS
Rudenko M. Yu., Zernov V. A., Voronova O. K.
ANCO of Higher Education Russian New University, Moscow,
Russia

cardiocode.rudenko@gmail.com

The presentation covers the results of the study of transport
function of blood circulation system which have the underlying basis
of the original hydrodynamic theory of the ‘third’ mode of liquid flow.
It has been shown that blood flows in vessels in exactly this mode.
It allowed us to work out a mathematical model of hemodynamics
which in its turn led to the development of a new method to indirectly
determine volumetric parameters of hemodynamics using lengths of
heart cycle phases.

The speed of liquid flow must change with every impulse accord-
ing to strict rules. Specifically:

+ instantaneous speed of liquid flow along an elastic tube
changes in the im](:])}‘llse according to the following formula:

U=0,0/0"; )

* instantaneous radius of the opening of an elastic tube during its
expansion chang%s2 according to the following formula:

r.,=r,(#/ 1) npni <Kt (2)

* instantaneous radius of the opening of an elastic tube during its
contraction changes according gc; the following formula:

r,=r, {et+PBle—(/ tO) “1/2} npu t1<t<t2; 3)

» maximum speed of liquid flow in an elastic tube in the impulse
equals:

U =375g1,[(5e —2)" —27] / [(5e — 2)" — 243]. 4)

The developed mathematical model of how the optimum hydrau-
lic system operates has been adapted to describe the processes in
blood circulation system.

The equations that have been worked out have made it possible to
measure the following parameters in each heart cycle:

SV — systolic volume of blood, (ml);

MYV — blood circulation volume per minute, (I/min.);

PV1and PV2 — blood volumes flowing into the ventriculus of the
heart during early diastole and atrium systole respectively (ml);

PV3 and PV4 — blood volumes driven out of the ventriculus
during fast and slow outflows respectively (ml);

PV5 — blood volume that the ascending aorta pumps during a
systole working as a peristaltic pump (ml).

Clinical studies have confirmed theoretical calculations, which
allowed to use this method effectively in cardiology practice.

037 INFORMATION SECURITY RISKS
IN TELEMEDICINE
Ryabkov I., Kozhin P.
IT & Internet technologies Department of Sechenov University,
Moscow, Russia

r_ilia@mail.ru, pkozhin@gmail.com

Information technology has become an integral part of our
lives, we communicate on social networks, register, exchange con-
tacts, make payments through mobile applications, businesses make
multimillion-dollar transactions, storing a variety of data in the cloud,
which, in turn, contain confidential and trade secret.

Health care is not an exception, against the background of
the widespread introduction of telecommunications, reducing the
cost of communication channels, the position of the state, which
determined the priority of public policy to preserve and strengthen
public health through the formation of a healthy lifestyle and
improve the availability and quality of health care — health care is
an Outpost due to the growing interest of the population to their
own health.

The rapid development of new information technologies in
health care in recent years is characterized by the fashionable term
telemedicine. Having gone through a complex and thorny process
of evolution from the transmission of cardio readings with the use
of the phone at the beginning of the last century to the conduct of
teleconsultations of patients and staff, the exchange of information
about patients between different institutions, remote recording of
physiological parameters, control of operations in real time, at the
moment telemedicine is a promising trend. This situation brings
health care to a new level of development, having a positive impact
on all aspects of its activities.

The world health organization defines this modern branch of
medicine at the intersection of high technology and medical science
as activities, services and systems related to the medical care from a
distance by means of information and communication technologies aimed
for promoting development of health, epidemiological control and the
provision of medical care, as well as training, management and research
in the field of medicine.

The most complete definition of telemedicine technologies
was introduced in the article Remote medicine: Problems and
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Experience (Karpov O. E., Lyashchev S. A.) — it is a set of orga-
nizational, technical and other measures used in the provision
of medical services to the patient with the use of procedures,
tools, and methods of data transmission over communication
channels, ensuring the reliable identification of participants in
the information exchange — the doctor, the patient or his legal
representative.

But regardless of the definition telemedicine, as a tech-
nological alternative to traditional processes in health care,
must necessarily meet the requirements of information security
in general and the requirements for personal data security in
particular. More specifically, telemedicine should implement a
set of organizational, technical measures to protect information
from unauthorized access, destruction, modification, disclosure,
and access delays, ensuring confidentiality, integrity, availability,
authenticity, reliability, resiliency, and identity, in accordance
with applicable international ISO standards and regulatory and
legal support.

A series of ISO standards, containing practices and recommenda-
tions for the creation, development and maintenance of information
security management has an index of 27000 and includes 15 provisions
with consistent numbering. Conditionally this series of standards can
be divided into 4 sections:

» review and introduction to terminology, description of terms
used in the field of security;

* mandatory requirements for the information security manage-
ment system, a detailed description of the methods and means of
system management. Is the main standard of this group;

« audit recommendations, guidance on safety measures;

» standards recommending practices for implementation, deve-
lopment and improvement of information security management
system.

Non-compliance or insufficient security measures in the provi-
sion of telemedicine services can have a negative impact on the
quality of medical care itself, and undermine confidence in the service
which is especially important when the number of personal data leaks
increases. Thus, according to the research of Infowatch, in 2016 in
comparison with other industries the largest percentage of data leaks
(25.8%) occurs in medical organizations which is 5.6% more than in
2015 (see Fig. 1).
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Fig. 1. Distribution of the number of leaks and the volume of compromised personal
data by industry.

The number of leaks caused by the external spoilers increased by
3.5%, which indicates a special attractiveness and liquidity of these
data in the market (see Fig. 2,3).

There are quite a lot of types of telemedicine classification
according to the method of application and data transmission.
At the same time, in relation to personal data (PD), the area of
telemedicine can be divided into two parts, clinical and home.
Between the areas there is a bidirectional information transmis-
sion (synchronous, asynchronous) in any of its manifestations:
text, video, audio, formats of various medical standards —
ASTM, ASC X12, IEEE / MEDIX, NCPDP, HL7, DICOM,
using all types of communication-mobile devices, removable
media, network, e-mail, messengers, cloud services, etc. Below
is a schematic representation of the information transfer process
(see Fig. 4).

24,0% 25.5%
6,9% N D 34.8%
2.8% I I 2,5%
7.3% I . 25 3%
6,2% I N :1,6%
9,5% I I 70, 3%
5.0% D e R e T 69.0r%
19,4% I N 17,5%
12, I . 1, 9%.

» banks and finance
medicine

trade, HoReCa
high technology

industry and transport

state authorities and
enforcement structures
education

municipal agencies
others/ not defined

Fig. 2. Percentage of intentional PD leaks under the influence of internal (left) and
external (right) attacker of the total number of PD leaks by industry, 2016.
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Fig. 3. Percentage of intentional leaks of PD under the influence of external (left)
and internal (right) attacker from the total number of leaks of PD by industry, 2015.

Fig. 4. Process of information transmission in telemedicine systems.

Distortion, falsification, deletion, disclosure of some information,
as well as disruption of its processing and transfer to information
automated systems can cause moral, material and, as a consequence,
reputation damage to all participants of the information exchange.

Unfortunately, the issue of information security is usually raised
only after the leakage of confidential information. And medical
organizations are not always able to provide an adequate level of
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data protection, and to resist different kinds of impacts on critical
information. The reasons for the lack of data protection correspond-
ing to its importance can be the lack of funding and the lack of trained
professionals in information security.

Therefore, in the clinical zone, we have a conditionally controlled
area. Only when a medical organization fulfills all the requirements
for the personal data protection and the security process itself is
systematic, the data are transmitted through encrypted channels,
information security tools are implemented and effectively oper-
ated, routine work is performed, staff with access to data are trained,
instructed, have a proper level of knowledge in the field of informa-
tion security and can apply knowledge in practice.

Home zone is potentially dangerous due to several factors:

* low level of computer literacy of end users, patients, like most
users do not attach due importance to the instructions and privacy
policies;

 inability to control the operation of the patient’s personal
devices (smartphone, computer, tablet, Wi fi point, Bluetooth, USB).

Except the standard risks and threats to information security the
world of telemedicine brings new. Their underestimation can further
lead to mass leakage of information, loss of confidence. The problem
is particularly relevant in conditions of increasing exponentially the
number of smart things, in particular, in medicine too (Fig. 5).
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Fig. 5. Growth tendency of loT devices.

With the constant increasing the number of devices involved in
telemedicine information exchange new vulnerabilities are emerging.
Lack of security leads to an increase in the number of cyber attacks,
and the attacker gets access to confidential information and the device
itself, and it can be a vital device.

In 2008 a team of researchers from the Archimedes Center for
Medical Device Safety at the University of Michigan confirmed the
possibility of hacking pacemakers, resulting in possible access not
only to personal information, but also to make configuration changes.
For this reason, in 2013 doctors of the former Vice President Dick
Cheney disabled the wireless capabilities of the pacemaker to stop
possible attacks.

Against the background of scandals in 2017 with the leakage
of personal data and cyber attacks of the encoder WannaCry and
extortionist Petya, there may be a decrease in the patient’s confidence
in telemedicine services. According to Kaspersky lab, the number of
attacked users in this period reached two thousand. Most incidents
were recorded in Russia and Ukraine, as well as cases of infection
were observed in Poland, Italy, Great Britain, Germany, France, the
USA and a number of other countries.

Causes and risks:

» companies engaged in the development of devices, mobile
applications and software are primarily focused on capturing the
market for maximum economic benefit, so they do not always pay
due attention to security, as this requires additional testing and the
involvement of information security specialists;

* There are no specialized committees governing standards,
protocols, and services. Each producer uses its own convenient
protocols, which makes it extremely difficult to use standard means
of information protection, and makes it necessary to study additional
threats and build specialized protection;

* Many devices do not assume the possibility of updating, and
their service life is very high. So, the vulnerability set out by the
producer will remain the entire useful life;

* Some devices work in such a way that the patient has no or
almost has no idea about the internal functioning of the device, not
to mention his control;

» There are no options to prevent the occurrence of security
problems;

» There is the possibility of using security holes of a device to
capture all the network and transmit confidential information on the
activities of the patient — physical, intimate, religious;

» Devices are used as reference points to gain control over other
systems and can also be used as botnets;

» Standard account from the producer, weak authentication
without a possibility of change;

« Use of insecure cloud infrastructure;

* Lack of encryption when transferring data, sometimes the
transfer is in text format;

* The physical security;

» Under such conditions, there is an urgent need to ensure;

+ State regulation and standardization of protocols and services
between devices;

» Adequate protection, both in the transmission and storage of
all collected personal data, with the possibility of limiting access;

+ If necessary, the de-identification or anonymization of data;

* minimization of the collection of personal information from
the patient, clear regulation of the volume of transferred informa-
tion;

» Carrying out educational and training activities, both among
patients and among medical personnel, as an important factor aimed
at reducing the risks of information leakage;

» Development of specialized means of information protection
considering medical specifics.

038 EMPIRICAL RESEARCH
ON THE ACCEPTANCE OF DIGITAL
TECHNOLOGIES IN MEDICINE. HEALTH
CARE OF AN AGEING POPULATION
IN RURAL REGIONS
Safi S., Schachinger A., Quaet-Faslem 1., Thomas F,
Schmailzl K. J.G.

Ruppiner Kliniken GmbH, Akademisches Lehrkrankenhaus der
Charité, Berlin, Germany
Sabur.Safi@eMHB-Fontane.de

Problem, Aim. The sustainability of digital innovations in medi-
cine is determined mainly by its acceptance: from patients, doctors
and physicians’ assistants, and nursing services.

On that point, we analyzed possible predictors. These predictors
tested we referred them to the dissemination (market development),
the use (uptake) and experiences of health apps (EPatient Survey
2018). Thereby results a current, comprehensive view on acceptance
and market of digital technologies in medicine.

Methods. EPatient Survey 2018 is the largest (N = 9.700) online
survey on digital health in German-speaking countries. Each year in
March and April approximately 80 health portals, health insurance
companies, startups, media houses, patients’ organisations put the
survey online. The questionnaire comprises about 80 items, so that
dissemination, effects and dynamics of digital health applications can
be dtermined in an unprecedented level of detail.

Results. For the development of new digital solutions in care
the knowledge of digital markets and consumer psychology and
behavior are crucial: for a focused strategy, product development
and business models. End product properties, scenarios of care,
trends of scaling-up of applications in the health market as well as
willingness to pay form the basis and are the drivers for all compa-
nies in this market.

Conclusion. In conclusion, acceptance research shows up the
factors which contribute to a maximum acceptance and usage of new
digital technologies. Comparison and correlating of indices of accep-
tance with data on market penetration, utilization and valuations of
health applications by the end-users leads to recommendations for
action for digital care concepts and applications.
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Introduction, background, problems. “Digilog” is an acronym for
“digital and analog companion for an aging population”. The objec-
tive is the safeguarding and continued development of health care
with digital health applications and multidisciplinary cooperation in
remote regions away from major centers: initially for chronically ill
and secondarily for acutely ill patients. It’s core is an eHealth Center
for all digitally received health-related data.

Utilizing the digital transformation of medicine, sensor systems,
mobile digital patient files and other innovation paths are linked in
digilog to regional medical care.

Approach, methodology. In contrast to many telemedical initiatives,
the established, predominantly proprietary stand-alone solutions of
established entrenched or medical call centers, whose services are
intended for subscription, the digilog eHealth Center is a “substation”,
in which entirely different streams of data converge (currently ECGs,
blood pressure, laboratory and microbiological data, image scans
etc.). The unique characteristic of this approach is the interweaving of
consumer health innovations from and for the living environment of
the patients with the IT infrastructures of the outpatient and inpatient
care facilities. The integration of these new applications at the level of
professionals ensures acceptance and continued education based on it.

These are currently being analyzed and integrated 24/7 by medi-
cal personnel in accordance with “artificial intelligence” algorithm
training methods and the findings are distributed to the treating
family doctors, to the patients themselves or their relatives. “Digital
interventions” help the patient in his/her daily routine with solutions
on his/her smartphone.

Results, conclusion. Digilog is a hybrid model of an “analog” care
network and digital, mobile, point-of-care diagnostic and Internet
medicine with the objective of simultaneously personalized and
resource-conserving care. The underlying philosophy is the ‘bound-
aryless hospital’ that is characterized by micromedical technology
compatible with everyday life. All regional care-relevant partners such
as networks of physicians, home care services and district nurses are
integrated as “analog” companions and shape the care based on the
available digital real-life patient data. The digital approaches and care
solutions link the data from the patient world and the professional
medical world into a database to be used by both the medical profes-
sionals and the patients. This approach is currently being constructed
and tested in a model region of the Federal State of Brandenburg
around Fontanestadt Neuruppin. It also assures a digitalization
strategy for rural areas with an aging population that is independent
of standards and open to innovation.

Note. Only relevant for the publisher digilog is a research
association of a total of 37 partners, which is being supported by
the Gesundheitscampus [Health Campus] Brandenburg together
with two other research associations of the MWFK [Minsterium
fiir Wissenschaft, Forschung und Culture (Ministry of Science,
Research and Culture)] during its establishment and was launched
on March 1, 2017. The spokesperson and overall coordinator is Prof.
Kurt J. G. Schmailzl.
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Charité, Berlin, Germany

kjgs@mailbox.org

Quaet-Faslem 1.,

Background. The supposed big changers of medicine today —
genetics and digital care — are not yet integrated in daily practice.
Either you look for mutations in a given suspected gen, or you go for
monitoring vital data like heart rate. Bringing together background

information on the genetic risk profile with real-time vital data will
enhance the prognostic power of each.

Approach. As a spin-off of the digilog (‘Digital and analog com-
panions of an ageing society’) project (funded by the Federal State
of Brandenburg, Germany), a bundle of vital data like ECG, blood
pressure, fitness tracking, blood chemistry, microbiology, and mobile
imaging becomes available on a tight time scale. Whenever you get a
trend out of the various health-related data you can re-analyze the
exome of the patient regarding the most recent deviations.

We looked for the association between short and mid-term risk
trends and risks in the long-term.

Results. Using short and mid-term risk terms based on digital
companions (like wearables) can be used to guide in-deep genetic
diagnostics. This was done as a proof of concept with genetically
induced or mediated arrhythmias, either inherited electrical heart
diseases or because of heart failure. We found a higher hit ratio of
genetic testing if based on trends of heart rate, heart rate variability
and complex arrhythmias.

Conclusions. Genetic testing should probably be done according
to risk profiling by using corresponding vital signs. On the contrary,
monitoring should still be oriented towards genetic background
information.

041 BOUNDARYLESS HOSPITAL

Schmailzl K. J.G, Thomas E, Safi S., Quaet-Faslem I., Caumanns J.
Ruppiner Kliniken GmbH, Akademisches Lehrkrankenhaus der
Charité, Berlin, Germany

kjgs@mailbox.org

Background. Demographic trends in rural regions may be sum-
marised simply. People and their doctors run low and the municipal-
ties age with those who stay. The increasing incline between modern
high-tech medicine in the cities and the country doctor boosts the
demographic effects; as a result historically, evolved structures are
disintegrating more and more despite the increasing needs.

Approach. In the digilog (‘Digital and analog companions of an
ageing society’) project (funded by the Federal State of Brandenburg,
Germany) the provision with care and health services in rural regions
becomes secured and updated.

It uses and integrates ECG, blood pressure, fitness tracking,
blood chemistry, microbiology, and mobile imaging.

The interconnecting clamp for new structures of care on a large
scale responding to new needs is an eHealth Center. The eHealth
Center carries highly advanced medical technologies which are
traditionally hospital-based to the individual patient’s home. This
redefines the hospital that increasingly acts beyond its walls (bound-
aryless hospital) by a network digital and analog companions (from
digital monitoring to community nurses).

This joint research project is put to the test in the Mark
Brandenburg, 60-120 km to the west of Berlin.

Results. An eHealth Center as a solely monitoring center is
neither economically efficient nor medically effective. Heart of such
an institution instead must be the cross-linking and dissemination of
health care services provided until now only centrally.

Digital health tools enhance the administration, steering, and
execution of health care at various sites while following uniform,
modern standards of care.

The Brandenburg experience could be a blueprint for similar
regions of jeopardized traditional health care.

WEARABLE MULTI-SENSOR PLATFORM
WITH 7 DAYS-ECG
Schmailzl K. J.G., Thomas E, Toumi H., Woellenstein M.
Ruppiner Kliniken GmbH, Akademisches Lehrkrankenhaus der
Charité, Berlin, Germany
kjgs@mailbox.org
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Background. Today you either get a fitness tracker out of the
consumer health products’ world easy to apply but with seriously
limited informative value, or you go for a medical product like a
traditional Holter ECG with proven validity but limited suitability for
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daily use. There is a need for serious monitoring of vital data beyond
pulse rate and counting steps, data which could be integrated in a
professional setting.

Approach. As a spin-off of the digilog (‘Digital and analog
companions of an ageing society’) project (funded by the Federal
State of Brandenburg, Germany), we developed a wearable multi-
sensor platform with a 7 days-ECG implemented. The device is
glued to the thorax and does not have any cables; you even can
have a shower with it. You get a full-disclosure ECG with 3 leads.
We tested validity and reliability with 200 patients and compared
the results in a subset to a simultaneously applied conventional (24
h) Holter ECG.

Results. Drop-out rate (mainly due to operating errors or techni-
cal problems) was 3 % (6/200). Acceptance by patients and referring
doctors was excellent. Atrial fibrillation was detected in the 7
days-devices more often and more reliable than in the 24 h-Holter
ECGs. Detected heart rates, ectopic beats and atrial fibrillation
were comparable. The rate of artifacts was significantly lower in the
wearable group.

Conclusions. A wearable multi-sensor platform with a 7 days-
ECG implemented was successfully tested as proof-of-concept and
compared to conventional Holter ECG.

043 DISTINCTION OF PHYSICAL ACTIVITY AND
STRESS USING RR INTERVALS

Seepold R., Scherz D. W., Crippa P.

HTWG Konstanz, Germany

ralf.seepold@htwg-konstanz.de

Introduction. According to the WHO, adverse stress can lead to
increased anxiety and depression, alcoholism and substance abuse
disorders, as well as violence and suicidal behaviour. The conduct of
the heart in light of pressure and physical activity is fundamentally
the same as the arrangement of observed parameters is lessened to
one. Therefore, a more definite examination is important to identify
contrasts and along these lines to keep checking with a diminished
arrangement of parameters. The behaviour of the heart in response to
stress and physical activity is incredibly similar just in case the set of
monitored parameters is reduced to a single one.

Purpose. ECG (mobile) devices and activity observation
devices can be used for crucial stress, however the most challeng-
ing remains: the proper classification between stress and (sport)
activity. For this purpose, a test has been created. The obtained
knowledge ought to supply a chance to differentiate stress from
physical activity. The experiment was designed to come up with a
set of different datasets for each phase: (1) resting, (2) active, (3)
relaxing and (4) mental stress.

Methods. We collected information from healthy candidates
engaged in regular physical activity. A system with three wireless
mobile nodes was used: two EMG and one ECG node. The EMC
nodes were placed on biceps brachii and the deltoideus medius for
diagnostic technique information and with reference to the pectoral
muscle major for EMG information. The heart rate was extracted
from the ECG and every peak was compared with the previous and
the RR interval was calculated.

Results. In ‘resting’ phase (1) (Figure 1) the information provided
no reasonable changes, the interim stayed between 60-80 bpm and the
variation between heartbeats stayed between 65-105 ms. Switching to
the phase (2) ‘active’ (Figure 1) we watched an increase for heart rate
and a shift in variation of heartbeats: interim changed to 150-180 m:s.
It is expected to use this shift to be the discriminator between stress
and physical activity.

Conclusion. It is relied upon to utilize this move to be the differ-
entiator amongst stress and physical action. It is additionally expected
that there will be a critical distinction between each of the four phases
of the test. Stress and physical action have comparative properties like
variety in the pulse. It is essential for the advancement of a framework
utilized for stress recognition to limit the misdetection of stress caused
by physical exercises. Presently, the separation of physical action and
worry for approval proposes can be acknowledged with a movement
observing framework. To additionally affirm this starting result, a

greater study with more members must be performed, which is cur-
rently under planning.
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Figure 1. RR Intervals in resting (upper diagram) and active phase (lower diagram).
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New methods of managing patients with coronary heart disease
(CHD) after endovascular treatment procedures allow to reduce the
time of a patient’s stay in the hospital down to 24 hours, but one of
the biggest challenges is to make sure patients are provided with the
same level of safety they would usually get during a regular hospital
stay of 3 to 7 days.

The aim of this study was to assess the safety of an early discharge
of patients following endovascular treatment of coronary arteries.
We have performed the standard Holter ECG monitoring as well
as the ECG telemonitoring. Telemonitoring was performed with
a single-channel device AATOS-ECG (Finland). Consisting of a
compact portable recorder with electrodes, it can be connected to
a smartphone via Bluetooth and can transmit data to a 24/7 online
monitoring center with a minimum delay of 3-9 seconds. The moni-
toring center provided technical and medical support; patients had the
opportunity to call the monitoring center and the attending physician
in case of need. The physician had personal access to the central
portal of remote ECG monitoring and could interpret patients’ ECGs
in real time.

Results. 363 patients were included in the study, 334 of them
were treated with one stent (92%), 29 patients (8%) with two stents;
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392 arteries were treated. The total duration of a patient’s stay in
the hospital was 23+1,5 hours, the average stay after endovascular
treatment was 19%1 h. Telemonitoring was performed on 55 patients
(15% of all patients included in this study), the monitoring chan-
nel was chosen based on target artery. The study was successfully
conducted in 54 (98.2%) patients, in one patient (1.8%) the study
failed due to a discharged smartphone battery. The quality of
recording and transmission was good in 47 patients (85.5%) and
satisfactory in 7 patients (12.7%). During the observation period,
patients’ smartphone batteries were recharged several times since they
could operate without recharging 5+0.5 hours. Online monitoring
did reveal neither the life-threatening arrhythmias nor any ischemic
changes in the terminal part of the ventricular complex. During offline
interpretations of full record transcripts life-threatening arrhythmias
were also not detected. However, supraventricular and ventricular
ectopic activities were observed, notably unstable SV tachycardia
(from 4 to 13 QRS complexes) was recorded in 2% of the cases, and
prognostically unfavorable VES (3-4 grades according to Lawn-Wolf)
was detected in 3% of the cases. No instances of ischemic changes of
the ST segment were detected on the ECG.

Conclusion. The use of portable devices for ECG monitoring with
real-time data transmission allows to efficiently monitoring patients
after endovascular interventions with short-term hospitalization. The
deficiencies of the used in the study telemetry technology include an
insufficient number of monitoring parameters and weak batteries that
require a recharge every 5-6 hours.

045 SIMULATIONS OF NON-TRANSMURAL
INFARCT IN HUMAN VENTRICLES

Solovyova O., Di Achille P., Khamzin S., Rice J.J., Gurev V.

Institute Of Immunology And Physiology, Ekaterinburg,

Russia

soloveva.olga@urfu.ru

Introduction. Myocardial infarction is a leading cause of premature
disability and death. Determining which patient will experience heart
failure after an acute myocardial infarction is difficult for clinicians
with established biomarkers. Recent studies have demonstrated that
computational models provide new and potentially better biomarkers
for prediction and diagnostics of cardiac function after myocardial
infarction [1]. However, one major limitation of existing FEM models
is their inability to simulate mechanics of non-transmural infarction.
In this study, we developed high-resolution computational model
that allows transmural infarct depth to be parametrically varied. In
addition to depth, we study the effects of infarct shape and location
on stroke volume.

Methods. Simulations were performed on a 3-D FEM model
of left ventricle contraction [2] using linear P1/P1 stabilized ele-
ments for efficient computations. We randomly selected 30 sets
of parameters describing the infarct region and applied kriging
approximation to infer cardiac output for an arbitrary set. The
infarct shape and location were parameterized by four variables: lon-
gitudinal location, extension in the longitudinal and circumferential
directions, and depth of the infarct region. A customized meshing
procedure allowed us to accurately outline the infarct boundary with
finite element faces.

Results. The figure shows maps of stroke volume with respect to
infarct shape and location (panel A). Black dots represent samples of
the training set. The depth of the infarct has the strongest effect on
the stroke volume. For example, increasing infarct depth from 50%
to 100% reduced stroke volume by 40% from SV=37 ml to SV=22 ml,
respectively. Longitudinal position of the infarct region had a weaker
influence, with infarcts centered at ~1/4 of the apical-basal distance
exhibiting a slightly worse stroke volume when keeping the other
parameters fixed at mid-range values. Circumferential extension had
instead only minimal effects. Panel B shows two representative cases
of infarct models with different shapes: a small basal lesion and a large
apical one. Panel C shows simulated PV loops for these two cases (SV
=31 ml for dotted line, and SV =38 ml for solid line), demonstrating
comparable stroke volumes despite the difference in infarct shape and
location.
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Conclusion. In this study, we performed parametric studies on
high-resolution FEM models that accurately describe non-transmu-
ral infarct. We show that transmural extension of the infarct strongly
affects stroke volume. Extension of this approach has potential to
assist in diagnostics using cardiac magnetic resonance or ultrasound
imaging.
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Our study therefore revealed a novel molecular mechanism for
arrhythmogenesis in HF at the IncRNA level with CCRR (cardiac
conduction regulatory RNA) playing a critical role in preventing ven-
tricular tachycardia in HF, and suggested that IncRNA replacement
might be a potential therapeutic approach to strengthen the intrinsic
anti-arrhythmic potential of the heart. Here we show that a IncRNA
designated CCRR was downregulated in a mouse model of heart
failure (HF) and in patients with HF, and this downregulation caused
cardiac conduction disturbances with enhanced arrhythmogenicity
(increased incidence and duration of ventricular tachycardia). CCRR
overexpression by lentivirus carrying the CCRR gene eliminated
these detrimental alterations in HF mice, whereas CCRR silencing
by lentivirus vector carrying a siRNA promoted arrhythmogenicity in
otherwise healthy mice. In our efforts to decipher the electrophysio-
logical mechanisms for the enhanced arrhythmogenesis, we observed
that either HF or CCRR knockdown caused significantly destruc-
tion of the intercalated discs and rupture of gap junctions that are
critical for cardiac excitation-contraction coupling, both in mice and
patients. Consistently, CCRR knockdown slowed longitudinal car-
diac conduction velocity, whereas CCRR overexpression improved it.
Furthermore, CCRR overexpression blocked endocytic trafficking of
connexin43 (Cx43) from the plasma membrane so as to prevent Cx43
degradation by binding to Cx43-interacting protein CIP85, whereas
CCRR silence enhanced endocytic trafficking of Cx43 and reduced
Cx43 density in the cytoplasmic membrane. We have also identified
the functional domain (FD) of CCRR, which could reproduced the
functional roles of the full-length CCRR.This study characterized the
role of CCRR downregulation in inducing arrhythmic phenotypes,
defined intercellular uncoupling as a subcellular mechanism for the
arrhythmogenesis, and deciphered backward trafficking as a signaling
mechanism for reduced Cx43 protein in the plasma membrane in HF.
047 ANALYSIS SYSTEM BASED ON DIGITIZING

PAPER ECGs
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Introduction. The electrocardiogram made on the digital cardio-
graph is still printed on the classic linear graph paper and described
by the doctor by hand. Medical personnel are not able to use the
new equipment with all its functions and devices that could facilitate
the workflow of the medical worker and reduce the time to make
important decisions. Also, in Russia we witness the shortage of doc-
tors specializing in functional diagnostics. The need of the population
in the services of functional diagnostics is many times higher than the
number of medical personnel which are currently on the staff of a
medical organization.

Goal. The first goal is to recognize ECGs from paper and bring
them to digital presentation. The second is to make a system where
patient can sent the ECG using Internet as digital signal to doctor and
then obtain medical opinion fast and easily. We focus on the first task
as the kernel of our idea.

Methods. The ECG must be properly scanned and saved as a
digital picture after the patient records it. Our Internet service gets this
picture and convert image to digital ECG signal.

The primary task is the image segmentation: each ECG channel
(I, aVL, aVR, etc) must be marked. Automatic and manual (by human)
approaches are possible. We process channels independently and the
next discussion is about some selected channel image. The key idea is to
extract grid node coordinates (x, y) and try to undistort signal using them.

‘We need to normalize brightness and contrast over all the axes of the
image. It’s necessary for the stable classification for background, grid and
signal pixels. The classification task using K-Means could be performed
successfully if it uses suitable cluster initialization: background is near to
white color always, signal is black, grid has middle brightness.

The classificatio n task is done and now we need to detect every
grid nodes. The solution is to bruteforce all possible line parameters
(angles and offsets) in vertical and horizontal directions and convolve
these lines with extracted grid image at classification step. The inter-
sections of such lines gives node coordinates (X, y).

These coordinates allow to undistort the signal from image. We
use signal pixels obtained by classification and transform them from
distorted to undistorted space where the grid has all lines which are
strong parallel and the each cell is square.

Results. Now we built prototype system. It accepts scanned
pictures from patients, converts paper ECG to digital presentation,
sends it to the doctor. The diagnosis will be sent to the patient back as
soon as doctor finishes it.

Qutcomes. It’s a complex task with a lot of different cases in the
algorithm and business logic. We need a high amount of ECG pictures
to solve it much better using neural networks and now we are working
in this direction.
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Remote technologies have been widely used in practical health-
care in the diagnosis and treatment of patients with cardiovascular
diseases in KhMAO-Ugra since 2002.

The purpose of this work is to show the effectiveness of the organi-
zation of the system of correspondence consultations (cardio-bureau)
in the cardiological and cardiosurgical practice of KhMAO-Ugra.

Methods. The chairperson of the cardio-bureau is the chief
freelance cardiologist of the Department of Health of KhMAO-Ugra,
the main specialist is the chief freelance cardiovascular surgeon of the
Department of Health of KhMAO-Ugra, the members of the cardio
bureau are leading experts in cardiology and cardiovascular surgeons.
The tasks of the cardio bureau work includes: solving expert questions

on the diagnosis and treatment of patients with cardiovascular diseases;
selection of patients for referral to Federal centres of Russia; consulting
pregnant women with congenital malformations of the fetus. Work with
medical organizations of the district is carried out through the system of
teleconsultations AMC-Doctor.Net; also consultations are conducted
on-line via video conferencing. Commission of cardio-bureau works
in 4 groups: congenital heart defects — children and pregnant; heart
rhythm disturbances — adults and children; ICD, acquired heart
defects (adults, including defects in pregnant women), vascular dis-
eases that does not require surgical interventions (except children) and
patients with cardiosurgical diseases. The sessions of the cardio-bureau
are held daily for all groups; the commission may recommend further
follow-up, pre-examination of the patient, correction of therapy,
admission to a hospital for the provision of high-tech medical care, or
referral to a consultation with the Federal Center.

Results. The introduction of remote technologies into clinical
practice allowed to significantly increase the volume of consultations
conducted in recent years and availability of this type of medical
assistance (Table 1).

Table 1
Structure of the cardio bureau consultation

and patients sent to the Federal Centers of the Russian Federation
for 2015 - 2017

Index 2015 | 2016 | 2007 |, WA
ly S0

All patients were consulted,
including: 937 986 1491 51,22
* children with congenital heart 200 182 327 79.67
disease - ’
* pregnant women, including: 399 436 448 2,75
- congenital malformation of 7 15 148 287
the fetus "
- concomitant pathology of the 320 121 100 6.54
cardiovascular system ’
* gther consultations (heart
rhythm disturbances, ischemic 338 368 T16 94,57
heart disease, hypertension)
Sent to the Federal Centers 129 97 95 -2,06

Comparative analysis of cardio-bureau groups showed that there
was a significant increase in the number of consultations of patients
with heart rhythm disorders (+35.9% in 2017) and cardiological
pathology that does not require surgical intervention (+35.5% over
the analysed period). In 2017, 95 patients were sent to the Federal
Centres of the Russian Federation for surgical treatment, 43 of them
were children. In general, cooperation is carried out with 12 Federal
Centres of the Russian Federation.

Conclusions. The use of remote technologies-the application
of the cardio-bureau system — increases the effectiveness and
quality of medical care for patients with cardiovascular diseases.
Application of the technology allows to improve the efficiency of
specialists of remote areas of KhMAO-Ugra. Advising patients using
remote technologies improves the timeliness of referring patients
with circulatory diseases to district clinics and Federal Centres of
the Russian Federation.
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In the message to the Federal Assembly, the President of Russia
called the widespread introduction and development of telemedicine
one of the priorities in health care. Remote technologies have been
widely used in practical healthcare in the diagnosis and treatment of
patients with cardiovascular diseases in KhMAO-Ugra since 2002.
The four leading institutions of the KhMAO-Ugra conducts more
than 4,000 remote consultations annually, both in planned and in
urgent order.

The purpose of this work is to show the effectiveness of the
organization of the work of cardiological remote-consulting points in
the territory of KhMAO-Ugra.

Methods. Cardiological remote-consulting point was opened
on the “District cardiological dispensary “Center of diagnostics and
cardiovascular surgery” (Surgut) in 2011 with the aim of optimiz-
ing the provision of medical care to patients with acute coronary
syndrome. From 2011 to 2017 on the territory of KhMAO-Ugra 6
cardiological remote-consulting points were organized: for patients
with acute coronary syndrome Nel and 2 (“District cardiological dis-
pensary “Center of diagnostics and cardiovascular surgery”, Surgut),
Ne3 (“District Clinical Hospital”, Khanty-Mansiysk), Ne4 (“District
Clinical Hospital”, Nyagan), Ne6 (“District Clinical Hospital”,
Nizhnevartovsk); for children with congenital heart defects — No5
(“District cardiological dispensary “Center of diagnostics and car-
diovascular surgery”, Surgut). Consultations are carried out round
the clock, 7 days a week on-line. In the distantly territories, CardioJet
complexes for ECG transmission using GCM operate.

Results. The introduction of remote technologies into clinical
practice allowed to significantly increase the volume of consultations
conducted in recent years and availability of this type of medical
assistance. In 2017 the work of cardiological remote — consulting
points has been optimized: the number of consulted patients with
ACS has significantly increased. Since 2016 the registration of patients
transferred to District cardiological dispensary according to the
results of counselling is conducted. In 2017 a total of 1,692 consulta-
tions were held (cardiological remote — consulting points Nel, 2 and
5), which is 43% more than in 2016; 1,231 patients transferred to
District cardiological dispensary (73%), which is 21% more than in
2016 (Table 1).

Table 1

Indicators of work cardiological remote-consulting points Nel, 2, 5 for 2015-2017

Dynamics
Index 2015 2016 | 2017 201712016
Consultations were held (Nel) 53 251 773 | more than3
times
transferred to District cardiological dispens?ry 29 124 349 more than
on the results of consulting 2.8 times
Consultations were held (MNe2) 150 773 910 18%
transferred to District cardiological di
ransferred to District cardiological dispensary 861 880 2%
on the results of consulting
Consultations were held (Ne5) 10 9 -10%
transferred to District cardiological dispensary
: 3 2 -33%
on the results of consulting
Total number of consultations 1183 1692 43%
transferred to District cardiological dispens:'iry 1016 1231 21%
on the results of consulting

Conclusions. The introduction of cardiological remote-consulting
points in the territory of KhMAO-Ugra made it possible to increase
the efficiency and quality of medical care for patients with cardio-
vascular diseases. Application of the technology allows to improve
the efficiency of specialists of distantly areas of KhMAO-Ugra. The
implementation of patient consultations using remote technologies
improves the timeliness of sending patients with cardiovascular dis-
eases to the district clinics to provide them with specialized, including
high-tech, medical care.

050 MONITORING USING AMBIENT AND
WEARABLE SENSORS FOR PREVENTION
AND EARLY DETECTION OF SERIOUS
HEALTH EVENTS IN ELDERLY PEOPLE

Urwyler P., Schutz N., Buluschek Ph., Saner H., Nef T.

ARTORG Center for Biomedical Engineering Research,
University of Bern, Switzerland
prabitha.urwyler@artorg.unibe.ch

Introduction. In our aging society, prolonged independent living
is a question of individual preference in addition to an economical
one. Recent studies have shown that increasing home care in com-
parison to institutionalization, may have a significant effect in lower-
ing health-care cost projections. To realize this vision, major threats
of healthy aging in the elderly have become a central challenge in
recent research.

Monitoring technology provides new possibilities in providing
preventive and proactive services to health-care professionals in
real-time. These technologies could help in identifying potentially
adverse changes in behavior or vital signs before a life-threatening
event (e.g. fall or stroke) occurs. More recent ambient assisted
living (AAL) technologies allow to unobtrusively and autonomously
measure everyday physical activity and changes thereof. Monitoring
physical activity, behavior and other vital signs could potentially
help to accurately detect early signs of decline in overall health or
track the course of an intervention or the effect of certain changes
in prescribed medication. Existing systems that rely on single
sensor-based detection fail to produce efficient and reliable results.
Multimodal sensor-based technologies can provide an objective
alternative to existing systems.

Methods. Thirty-four participants (age >70 years, living alone)
have been recruited and are currently monitored for year, using a set
of wearable and ambient sensors. Wearable sensors include a mobile
ECG (Preventice Health-Guardian) and a Fitness Watch (FitBit)
for 50% of the participants, while the other 50% of participants
will be provided with an armband (Biovotion Everion) and an
accelerometer (Axivity AC3). Ambient sensors include motion and
door sensors (Domo-Safety System) as well as a piezoelectric bed
sensor (EMFIT). Simultaneously, questionnaires and limb strength
measures are recorded, while local care givers visit the participants
twice a week to get information about lifestyle changes, accidents and
other unforeseeable events.

Results. Physical activity and movement between rooms posi-
tively correlated with muscle-strength, where by movement between
rooms showed strong correlation with hand-grip strength. Initial
retrospective analysis of a single subject data prior to an heart
failure showed that the subject’s breathing rate and average motion
during sleep increased significantly. These negative trends emerged
several weeks before the actual event, showcasing the potential for
early intervention.

Conclusions. Monitoring physical activity and vital signs using
multi-modal sensor-based technologies can be a powerful tool for
early detection of adverse events, provide accelerated response to
events and reduce rescue times which are linked with reduced nega-
tive medical impacts.

051 MHEALTH TELEMONITORING IN ADULT
PATIENTS WITH CONGENITAL HEART
DISEASE

Winter M. M."3, Kauw D."?, Koole M.A.C. "**, Dohmen D.A.J.S,

Tulevski I. 1.7, Somsen G.A.°, Mulder B.J.M.!, Bouma B.J.",

Schuuring M. J.!

'Amsterdam UMC, University of Amsterdam, Department of

Cardiology, Amsterdam, The Netherlands

2Netherlands Heart Institute, Utrecht, The Netherlands

3Cardiology Centers Nederland, Amsterdam, The Netherlands

“Rode Kruis Ziekenhuis, Department of Cardiology, Beverwijk,
The Netherlands

SAmsterdam UMC, University of Amsterdam, Department of
Surgery, Amsterdam, The Netherlands

®FocusCura, Driebergen-Rijsenburg, The Netherlands

m.m.winter@amc.uva.nl

Background. Previous telemonitoring studies showed conflicting
results, with inadequate patient selection being an important factor.
Adult patients with congenital heart disease (CHD) seem eligible for
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telemonitoring, as they are young, symptomatic and require lifelong
follow-up.

Purpose. The purpose of this study is to assess the effect of
mHealth telemonitoring on the frequency of emergency department
visits and hospitalizations in adult patients with CHD, in comparison
with historical data.

Methods. Symptomatic adult patients with CHD were enrolled
in a mHealth telemonitoring program, fully reimbursed by major
insurance companies. In this program patients evaluate blood pres-
sure (weekly), weight (weekly) and heart rhythm with single lead
EKG (monthly, or times of symptoms) through mobile devices,
digitally connected to their smartphones. In case of symptoms extra
measurements could be performed. Individualized thresholds were
determined at baseline. If data repeatedly exceeded thresholds, or
in case of cardiac arrhythmias patients were contacted for treatment
adjustments or reassurance.

Results. 108 symptomatic adult patients with CHD severity of
mild (24), moderate (48) and severe (36) were included (mean age
44.1 years, 35.2% male). At baseline, 28 patients experienced heart
failure symptoms (NYHA class>II), 93 had palpitations or cardiac
arrhythmias and 15 hypertension. Median follow-up was 4.0 months
(range 0-14), adherence was 92%. During follow-up there were 22
emergency hospitalizations, 15 for palpitations, in contrast to 36
emergency hospitalizations during a similar time period in historical
data (figure 1), 26 for palpitations. More emergency presentations due
to palpitations were adequate while using mHealth, as more patients
with palpitations required ECV during follow-up (13,87%), compared
to historical data (17,65% (P=0.52 McNemar)).

Conclusion. These preliminary results demonstrate a trend
towards a reduction of emergency hospitalizations in adult patients
with CHD using mHealth telemonitoring.

Event-free survival
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Figure 1. Event free survival.

052 TELEMEDICINE AMONG MEDICAL
STUDENTS AND PATIENTS WITHOUT
MEDICAL EDUCATION IN RUSSIA

Zakiev V., Zorina E.

1. M. Sechenov First Moscow State Medical University (Sechenov
University), Moscow, Russia

zakiev739@gmail.com

Background. For a long time, telemedicine in Russia was outside
the legal field and it started to be regulated by the government only
from 1th January, 2018. This state of affairs led to a negative attitude
to telemedicine by both doctors and patients.

Purpose. The purpose of this study is to identify the awareness
of medical students and patients without medical education about
telemedicine and telemedicine technologies as well as using them in
their practice. We chose medical students as they are adherent to new
technologies and gadgets.

Methods. We developed a special questionnaire for this study.
The survey was conducted on the Internet. 248 students of various
Russian medical schools and universities and 217 patients took part in
the survey. Statistical processing of data was conducted in Microsoft
Excel 2010.

Results. The average age of respondents in the group of medical
students was 22 + 0,2 years, in the group of patients — 28 * 1,3 years.
59% of medical students were aware of telemedicine and 13% had
heard, but did not remember what it means. In this, 69% of them
have already given medical recommendations to their relatives and
friends with the help of telemedicine technologies (SMS, phone calls
etc.). On the other hand only 32% of the patients are aware about
telemedicine and 20% have heard about it.

More than half of the students of medical schools and patients
believe that telemedicine is used for remote interaction with the
patient (55% and 54%, respectively). 60% of students would like to
consult on a special platform (site, mobile application), and 66%
of patients are ready to use it. 63% of students would like to hold
such consultations on a regular and paid basis, however only 44% of
patients are ready to pay for them.

65% of medical students are ready to spend smaller part of their
working time for remote consultations, and 58% of patients suppose
that a doctor can devote smaller part of time to this. At the same time,
22% of students are not ready to spend their working hours on such
consultations and 13% of patients believe that doctors should spend
no time on them. Despite this, 58% of students and 51% of patients
believe that only a doctor specialized in telemedicine should consult
patients online.

Conclusions. The study showed a quite high awareness of tele-
medicine among medical students in Russia (59%), but only third
of the interviewed patients knows what it is. Almost all students
have already made medical recommendations with the help of
telemedicine technologies. Since it is believed in all groups that a
doctor can devote a smaller part of the time to telemedicine, it can
only be part of a comprehensive examination and treatment with
face-to-face visits. Because the proportion of patients willing to pay
for such consultations is less than those who were originally ready
to use it, the inclusion of telemedicine services in the Mandatory
Medical Insurance system is an important step for the development
of telemedicine in Russia.

053 TELEMEDICINE: OPPORTUNITIES AND
POSSIBILITIES

Zhovnerchuk E. V', Abritalin E. Y.?, Zhovnerchuk I. Y’

"Tzmerov Research Institute of Occupational Helth, Institute of
professional development of FMBA of Russia, Moscow, Russia

“North-western State Medical University named after
I.I. Mechnikov, Saint-Petersburg, Russia

3Filial No. 1 “3" Central Military Clinical Hospital named after
A.A. Vishnevsky”, Krasnogorsk, Russia

zheviy@ya.ru, e@abritalin.ru

The Russian Federation has specific socio-demographic and
geographic features that make it difficult to provide qualified medical
assistance to a significant number of the population. One of the goals
of the priority national project “Health” is to make expensive medical
care available to as many citizens as possible, especially for residents
of remote areas [Levanov V.M. et al., 2012]. The most realistic, eco-
nomically justified and effective way to solve this problem is the intro-
duction of modern information and communication technologies in
the field of protecting public health. Telemedicine uses information
and communication technologies to overcome geographical barriers
and increase access to medical services for the population.

Before the advent of the Internet telemedicine was limited to
isolated pilot projects and progressed only in countries with a devel-
oped communications infrastructure. In recent decades the interest in
telemedicine has been steadily increasing among medical profession-
als due to the significant development and cheapening of information
and communication technologies, as well as through the populariza-
tion of the Internet which has enriched the field of telemedicine using
web applications and multimedia systems.

Now in Russia at the state level telemedicine services are gradu-
ally being introduced in the “doctor-patient” scheme. The main
legal documents regulating medical activities within the framework
of telemedicine in the Russian Federation are the following: Federal
Law Ne 242 of July 29, 2017 “On Amending Certain Legislative
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Acts of the Russian Federation on the Application of Information
Technologies in the Sphere of Health Protection”, the Government
of the Russian Federation from April 12, 2018 Ne 447 “On approval
of the Rules for the interaction of other information systems
intended for the collection, storage, processing and provision of
information relating to the activities of medical organizations and
the services they provide, with health information systems and
medical organizations”, Order of the Ministry of Health of Russia
of November 30, 2017 Ne 965n “On the approval of the order of
organization and provision of medical assistance using telemedicine

technology”. However the issues of legal regulation of telemedicine
care have not been fully resolved yet.

There are still a number of obstacles to further development of
telemedicine. In some cases, wariness towards the use of telemedicine
technologies is caused by insufficient computer literacy. In addition,
when using telemedicine methods over long distances difficulties inevi-
tably arise due to linguistic and cultural differences between the provider
and the recipient of health services. Nevertheless, the development of
telemedicine is predetermined by high demand for the opportunities it
provides, and it is clear that the existing difficulties will be overcome soon.
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B nauvane 2018 roma MexnyHaponHbiii Komurter
penakTopoB MemuiMHcKUX xypHaioB (ICMIJE) Bbimy-
ctul HoBble PekoMenpauuu o “IIpoBeneHun, mpeacTaB-
JIEHWM, pelakType M IyOIMKallMK HayIHBIX MCCIeI0Ba-
HUM B MEIULIMHCKUX XXypHayiax”.

[MockoybKy pemakiivsl XypHaja MpHIaeT OOJIbIIoe
3HAYeHWEe BOIPOCAM ITOATOTOBKM HAyYHOM ITyOJuKa-
M1 PaboT aBTOPCKUX KOJUICKTUBOB Ha BBICOKOM
YDPOBHE, MOBBIIIEHUSI TPAMOTHOCTU aBTOPOB U MX BJIa-
NeHUsI COBPEMEHHON WHGbOpMaIueid, MOCTYIHOCTH
pe3yJabTaTOB HAYYHBIX HCCICHOBAaHMII HE TOJIBKO IS
kosuter B Poccum, Ho u 3a py6exom, B IlpaBuna mis
aBTOPOB UM paslelibl, Kacalolnuecs MOJIUTUKY XypHala,
BHECEHBI U3MEHECHUSI.

Yrto HOBOTO XIET aBTOPOB CTaTei U uccienoBaTesneii?

1. M3MeHWIOCH OTHOIIIEHVE K KPHTEPUAM aBTOPCTBA.

Bce 4ieHBI rpyIImbl aBTOPOB JTOJKHBI OTBEYaTh BCEM
YeThIPEM KDHTEPHSAM aBTOPCTBA, CGHOPMYIUPOBAHHBIM
B pekomeHaamusax ICMJE: 1) paspaboTka KOHLEMIMU
W Av3aiiHa WY aHaJIu3 U MHTeprperanus gaHHbix U 2)
000CHOBaHME PYKONUCH WJIM IIPOBEpPKa KPUTUICCKH
BaXXHOT'O MHTEJUIEKTYaIbHOTO conepxkaHus W 3) okoHYa-
TeJIbHOE YTBEpXXIeHUE ISl myoaukauu pykonucu U 4)
coracue ObITh OTBETCTBEHHBIM 3a BCE aCIIEKTHI paOOThI,
KOTOpOE MPEAIoaraeT, YTo T0JKHBIM 00pa3oM HMCCIIe-
TOBAHBI U pa3pellieHbl BOIIPOCHI, KACAIOIIUECS TIATEIb-
HOCTU M TOOPOCOBECTHOM BBIIIOJHEHUU JII0OOI YacTh
MPENCTaBICHHOTO MCCISIOBAHUSI.

BobIivie Tpynibl aBTOPOB IMOAMKCHIBAIOT aBTOPCTBO
OT MMEHM TpyNnmbl ¢/0e3 yKa3aHWeM HMEH KaxXIOoro
13 HUX. B 3TOM ciiydae pyKomuch aBTOPU3YETCSI OTBET-
CTBEHHBIM aBTOPOM, a TIPYIIe IPUCBAMBACTCS MMSI.
Cnucok MMEH He-aBTOPOB, HO JIMII, BHECIIMX BKJaI
B IIPENCTABJICHHYIO PabOTy, He OTBEYAIOIINX KPUTCPUSIM
aBTOPCTBA, MPEACTABIISAETCS OTICIBHO.

He-aBTOpsl, HO JMIla, BHecIIuMe BKJIad B paboTy,
HE OTBEYAlOT BCEM YeTBHIPEM KpUTepusiM aBTOpcTBa. Mx
(YHKLIMY MOTYT OBITh CJIEAYIOIIMMU: (PMHAHCUPOBAHNE,
o0lIlee pyKOBOICTBO TPYIIIIOM HMCClenoBaTeieid, ooImas
aJIMMHUCTPATUBHAS TOIIEPKKa, YJaCTHe B HaITMCAHUM

TeKCTa, TeXHUIeCcKasl pefakIlis TeKcTa, HayqHasl penak-
LM TeKCTa, KOPPEKIIUS M BBIYUTKA. VX BKIam oTMeda-
eTCsl MHIWBUAYaJIbHO WM B COCTaBe IPYIIIBI B pa3-
nene baaromapHocTH, UX BKJIaa B pabOTy JOKEH ObITh
MMMCHbMEHHO OIpeneNi€H (HayYHbIM KOHCYJIBTaHT, KPUTH -
YeCKMI1 aHaJIu3 JaHHBIX, COOP TaHHBIX M IIP.).

2. YXecTouwsnch TpeOOBaHUS K PACKPBHITHIO KOH-
(amkTa HHTEpECoB.

Paznen KoH(aukT uHTEpecoB (Iaxe ecid OH
He 3asiBJICH) IOJDKeH OBITh HE TOJBKO B KOHIIE TEKCTa
CTaThM, HO U B PE3IOME, KOTOPOE SIBIISIETCSI OTKPBITHIM
BO Bcex 6a3ax IIUTUPOBAHUS.

Bce nuiia, ydacTByrolye B IPOIECCe IMONTOTOBKHU
cTaTbu (aBTOPBI, MCCIASOOBATEIM-YIaCTHUKHU, DEICH-
3CHTHI) 3aMOJTHSIOT YCTAHOBICHHYIO XXypHaIoM dopmy,
pa3paboTaHHYl0 Ha OcCHoOBe pekoMmeHmauuii ICMIJE
IO PACKPBITUIO KOHMINKTAa MHTEPECOB.

3. Ilpu mpencraBieHUM KJIMHUYECKOTO MCCIIeN0Ba-
HUSI TIPOIMUCHIBAETCS HE TOJBKO, YTO HCCISIOBaHUE
“COOTBETCTBOBAJIO TPeOOBaHUSIM XeJIbCUMHCKOM JeKIa-
paluu...”, HO ¥ TO, YTO OT BCEX HCHBITYEMbIX MOJTy4E€HO
NMUCbMEHHOE COLIACHe Ha TIPOBENCHME MCCIIETOBAHMS.

4. M3MeHWIOCh OTHONIEHUE K JABOMHOMN ITyOJIMKa-
LMY, Tpe-IMyOauKaluy, U3JI0KEHUIO Pa3HBIX acIeKTOB
OIHOTO M TOTO e MCCIeNOBaHUs.

K aTomy Bompocy HyXHO Terepb OTHOCUTHCS OYeHb
OCTOPOXXHO: PENaKIIUK XYPHAJIOB OXUIAIOT, YTO PYKO-
MMMCH, IIPUCTAaHHBIE IS ITyOIMKAIIK, HAITMCAHBI B OPU-
TMHAJIBHOM CTUJIE, KOTOPBII IPEIIToiaraeT HOBOE OCMBbI-
cleHue 6e3 MCIOJb30BaHUSI paHee OIMyOJMKOBAaHHOTO
TekcTa. Pykomvcu mpoBepsiioTcsl B cUcTeMe “AHTUILIA-
ruar”. Pykomucu, uMMeloliMe OpPUTMHAJIbHOCTb HMXKE
75% , He MpUHUMAIOTCS K paccMOTpeHumo. I1pu oTmpaBke
PYKOITMCH B PEIAKIINIO B O(UIIHMATLHOM IIUChMe He00X0-
MO TIePEYMCIUTh BCe PaHHUE ITyOIMKAIIMU, KOTOPhIE
yXe ObLIN CIeaHbl aBTOPaMU IO JTaHHOM TeMe.

C oCcTaJIbHBIMU UBMEHEHUSIMU MOXXHO O3HAKOMUThCS
Ha caiiTe XXypHaJa.

By




o'

POCCHMHCKOE
KAPANUOAOTHYECKOE
OBLUECTBO

POCCUNCKUN HALLMUOHAIbHbIV
KOHIPECC KAPOMONOIros 2019

24-27 CEHTABPA 2019 TOOA | EKATEPUHBYPI

R _ IKCIO-BYINbBAP, 1. 2
~ (MEXOYHAPO[HBIV BEICTABOYHbIV LIEHTP «EKATEPUHBYPI-3KCIMO»)

www.scardio.ru






