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PE3IOME

Heas. Onpenenuts poss nosmMopdu3mMoB reHoB Bl-anpenopenenrtopa (ADRBI1) (Arg389Gly, rs1801253) u an-
ruoteH3uHnpespaamomero dpepmenta (AIID) (I/D, rs4343) B onenke r¢pdexTuBHOCTH Tepanuu [-OnokaTopoM
(xapBeauiionom) u nHrHO6nTOpoM AIID (3HANANIPUIIOM) Y JKSHIINH C aHTPALMKINH-UHIYIHPOBAHHON KapIHOTOK-
cruHocThio (AUK) 1 6e3 comyTcTByIOMUX cepeuHo-cocyanucThiX 3aboneBanuii (CC3) B TeueHne 12-mMecsiyHOro
Hepuoza HabIIOJCHHUS.

MartepuaJbl 1 MeTOABI. B nccinenoBanue BKIOYeHHI 82 xKeHIMHBI B Bo3pacte 45,0 (42,0; 50,0) netr ¢ AWK u 6e3
CC3 B anamue3e. Oxoxapauorpaduio u onpenenenne ypoHs NT-proBNP B cbIBOpoTKe KpOBH BBITOIHSITH HCXOI-
HO 1 4epe3 12 Mec moce BKIIoUeHNs B HccnegoBanue. OneHky nomumopdusMoB renoB ADRBI n ACE npoBoauin
C TIOMOIIIBIO TTOJIMMEPa3HON [ETHON PeaKI[ui HCXOIHO.

PesyabTartel. Y Hocureneit renotuna G/G rena ADRBI n renotuna G/G rena ACE (I/D, rs4343) auarnoctupo-
BaHO 3HAYUTENBHOE YBeNW4eHue (pakuuu BeIOpoca seBoro skemynouka (OB JDK), ymensmenune pasmepon JOK
u nesoro npencepaus (JIII), a Taxke camxenne ypoHeid NT-proBNP. ¥V HocuTteneil Apyrux reHOTHIIOB HaOJIO-
nanock ganbHeimee nporpeccuposanue AVK, uto nposieisutocs cHmkenneM @B JDK u yBennuenneM pazmMepon
JDK u JIIT.

3akaouenne. Ouenka nommoppusmon renoB ADRBI (Arg389Gly, rs1801253) u ACE (1/D, rs4343) moxet ObITh
pekoMenoBaHa 0 Havaina jedeHust AUK y sxenmmn 6e3 CC3 B aHaMHe3e, 4TOOBI ONPEICTUTh, Kakue 0OJbHBIC
OyZyT MMeTh IPEHMYIIecTBA OT TePAlHMK KapBEAWIOIOM M JHAIANPUIIOM, a TaKXKe BBIICIHTh HPUOPUTETHYIO
rpyHITy OOJIBHBIX JUIs IEPCOHN(HUIIMPOBAHHOI MHTCHCH(DHUKAUK U ONTHMHU3ALIUH JICUCHHUS C IENbI0 YMEHBIICHHS
Pa3BUTHS HEOIATONPHUATHBIX CEPJICUHO-COCYAUCTBIX COOBITHH.

KiroueBble cll0Ba: aHTPAUMKIMH-UHAYLIHUPOBAHHAS KAPAMOTOKCHYHOCTD, CEPACYHAs HEAOCTATOYHOCTH, IOJIH-
MOpP(HU3MBI TEHOB, B-apeH00I0KATOpP, HHIUOUTOP AHTMOTEH3WHITPEBPAILAONIEro hepMeHTa

Kondaukr unrepecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBUE SIBHBIX U MOTEHIIMAIBHBIX KOH(INKTOB HHTEPECOB,
CBSI3aHHBIX C ITyONMKanuel HaCTOSIIEH CTaThH.

HUcrounuxk ¢punancupoBanusi. PyHaaMeHTalIbHOE HAyyHOE UccienoBaHue «l3yuenne MexaHu3MOB CTPYKTYp-
HOTO ¥ (DYHKIIMOHAJIBFHOTO PEMOJICIMPOBAHUS MUOKap/ia PH pa3HbIX (GEHOTHIIAX XPOHUYECKOH cepaedHON Helo-
CTaTOYHOCTH MIIEMUYECKOH U HenIeMudeckoi atnomorum» Ne 122020300045-5.

< Konvesa Kpucmuna Bacunvesna, Kristin-kop@inbox.ru
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CooTBeTcTBHE MPUHIMIIAM dTHKH. Bce manueHTs! noanucani HHGOPMHUPOBAHHOE COTIIACHE HA y4acTHE B FICCIIe-
noBanud. MccienoBanne 0100peHo JToKanbHBIM dTHYeckuM komutetoM HUU kapanonorun Tomckoro HUMLI,
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ABSTRACT

Aim. To evaluate the role of polymorphisms in adrenoceptor beta 1 (ADRBI) (Arg389Gly, rs1801253) and angio-
tensin-converting enzyme (ACE) (I/D, rs4343) genes in assessing the effectiveness of B-blocker (carvedilol) and
ACE inhibitor (enalapril) therapy in women with anthracycline-induced cardiotoxicity (AIC) without prior cardio-
vascular diseases (CVD) during 12-month follow-up.

Materials and methods. A total of 82 women (average age 45.0 (42.0; 50.0) years) with AIC and without prior CVD
were included in the study. Echocardiography was performed and serum levels of NT-proBNP were determined at
baseline and at 12 months after the enrollment. Gene polymorphisms in ADRBI and ACE genes were evaluated by
polymerase chain reaction at baseline.

Results. Carriers of the G/G genotype in the ADRBI gene and G/G genotype in the ACE (I/D, rs4343) gene showed
a significant increase in left ventricular ejection fraction (LVEF), a decrease in the size of the left ventricle (LV)
and left atrium (LA), and a fall in the NT-proBNP level. Carriers of other genotypes had further progression of AIC
which was manifested through a decrease in LVEF and an increase in the size of LV and LA.

Conclusion. Evaluation of gene polymorphisms in ADRBI (Arg389Gly, rs1801253) and ACE (I/D, rs4343) genes
may be recommended before treatment initiation for AIC in women without prior CVD to determine who will
benefit from carvedilol and enalapril therapy, as well as to identify a priority group of patients for personalized
intensification and optimization of treatment for decreasing development of adverse cardiovascular events.

Keywords: anthracycline-induced cardiotoxicity, heart failure, gene polymorphisms, -blocker, angiotensin-con-
verting enzyme inhibitor
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PapMaKkoreHeTMKa B /1e4€HUN aHTPALMK/ANH-MHAYLIMPOBAHHON KAapAUOTOKCUHYHOCTH

BBEAEHUE

AHTpaLMKIMHBL SABIIAIOTCS Ba)KHBIM KOMIIOHEH-
TOM MHOIMX CXEM XHUMHOTEpallud, OJHAKO WX IpHU-
MCHEHHE CBSI3aHO C TIOBBIIICHHBIM PUCKOM Pa3BUTHS
KapJIMOTOKCUYHOCTH W CEPIICYHOW HEIO0CTATOYHOCTH
(CH) [1]. BeneactBue pocta 4ncia BBIKUBIIMX TOCTE
OHKOMATOJOTUU TAIMEHTOB, YBEIWYHBAeTCs W 4Ya-
CTOTa aHTPALUMKINH-UHAYIUPOBAHHON KapIUOTOKCHY-
Hoctu (AUK). OnHako aiist JaHHOW KOTOPTHI MallueH-
TOB He pa3paboTaHa ONTHMAalbHAs IEPBUYHAS MPODH-
JaKTUYecKas cTparerus [2], a Takke He CyLIeCTBYET
cneruuIecKkux MeToaoB JieueHus. CyOKIMHUYIECKOe
MOBPEXKJIEHUE KJIETOK MHUOKapAa aHTpaluuKIMHaAMHU
MOJKET MPOSBIATHECS KaK OCCCHMIITOMHOW JIEBOXKe-
JyTOYKOBOW JUCHYHKIMEH, TaK M CHMIITOMAaTHYe-
ckoi CH, m o0a MaHHBIX COCTOSTHHMS MOTEHIIMAIHLHO
MOTYyT HMHHLIHUPOBaTH  pa3sBUTHE  HEOOpaTHMOit
kapauomuonatud. OnHako ecnu panssst AUK, pas-
BUBILIAsiCA B TiepBbIe 12 mMec, yacTo oOpaTuma, TO MO3/1-
HsAA BKJIIOYaeT B ceOsl KackaJ MOBPEXKICHHH, KOTO-
pBle MPHUBOJAT K MPAKTHUECKH HEOOpaTHUMBIM H3Me-
HeHusM [3].

Jleuenue AWK B Hacrosiee BpeMs BKIIOYAST
cTaHIapTHy0 Tepanuio 3actoiiHoit CH ¢ mpumene-
HUEM WHTHOUTOPOB  aHTHOTCH3WHIIPEBPAIIAIOIIETO
depmenta (AIID), B-010KaTOPOB M TETIEBBIX JHY-
petukoB [4]. DHamanpuia W KapBEAWJION SIBIISIOTCS
OJIHUMH W3 OCHOBHBIX IMpEenaparoB Ui JICYCHHUS
AUK, kotopsie >(PQPEKTHBHBI B CHIPKCHHHM YacTOTHI
CHUCTOJIMYECKOM JUC)YHKIIMM JIGBOTO >KEIyJ0uKa M
MIPEIOTBPAILIEHUH CHIDKEHHUS (QpaKuu BeIOpOca JIeBO-
ro xxenynoudka (OB JDK) mpu AUK [2, 5, 6], mpu aTOM
HE BCE MAIMEHTHl OTBEYAIOT Ha TEPANMIO JaHHBIMHU
npenapatamu. CylIecTBYIOT PECIOHAEPHI, Y KOTOPBIX
Ha0Omoaercs ypenmuenne @B JIK mocme Hauana Te-
parnuu, 1 HepecnoHepsl, Y kotopsix @B JIK He ToIb-
KO He yBeJIMYMBAETCS, a MHOTJA JJaXKe CHUXKAeTCs, He-
CMOTpsl Ha ONTUMAJIBHOE MEIMKAMEHTO3HOE JIeUeHUE
[7]. Tenernueckue ¢GakToOpbl MOTYT UTpaTh BaKHYIO
poOJIb B OTBETE TMAIMEHTOB Ha IMPOBOJIUMOE JICUCHHE
W MOTEHIIMAIBHO MOTYT IOMOYb HJICHTH(UIINPOBATH
noarpynmny nanueHToB ¢ AWK ans mHTeHCHDUKamm
Y ONITUMH3AIIMH JICUCHHS C LIETBI0 YMEHbBIIICHUS Pa3BU-
TUA HEOJAronpHUsATHBIX CEePACUYHO-COCYJIUCTBIX COOBI-
Tui [8].

Takxum 006pazom, Lesb UCCIIeI0BaHUs — OLIEHKa POJIn
noauMoppu3MoB TeHOB [l-aapeHopenentopa (AP)
(ADRBI) (Arg389Gly, rs1801253) u AII® (I/D, rs4343)
B OIleHKE 3(DPEeKTHBHOCTH Tepanuu P-00KkaTopoM (Kap-
BeJuiioNioM) u MHruouTopom AllD (sHamanpuiom) y
skeHIMUH ¢ AWK 1 6e3 comyTCTBYIOIIMX CEpCYHO-CO-
cymucThix 3a0oneBanuii (CC3) B TeueHue 12-MecsI4HOTO
nepro/ia HaOIroIeHUSI.

MATEPUA/bI U METOAbI

UccnenoBanue mpoBeAEHO B COOTBETCTBUU C IIO-
TOXKCHHUSIMH XEIbCUHKCKOW JIeKJIapanueid u 0100peHo
JOKaJIbHBIM dTHUYecKuM KomureroM HUW kapauonorun
TOMCKOTO HAIMOHATLHOTO HCCIIEA0BATEIILCKOTO MEIH-
IIUHCKOTO IIeHTpa. Bee manuenTsl moanucanu nHHopMu-
POBaHHOE COTJIacHe Ha yYacTHE B UCCIICOBAHUH.

HccnenoBanue sSBISIIOCH TPOCIIEKTHUBHBIM, 00cepBa-
IIUOHHBIM, OJHOLIGHTPOBBIM. Beero ¢ despans 2019 r.
no ¢eBpains 2020 r. B UcciIeq0BaHUE BKIIIOUYEHBI 82 jKEH-
LIMHBI C Pa3BUBILEHCS yepe3 12 Mec mocie XuMuoTepa-
mun AUK.

Kputepun BrimroueHus: 1) KEHIIUHBI C PAaKOM MO-
JIOYHOM kene3nl 0e3 mpenmecTtByrommx CC3, y KoTo-
pbix pazBuinace AUK; 2) xumuotepaneBTHIECKOE Jiede-
HHUE: KOMOMHANWs JOKCOpyOuIiHa U Iukiodochamuma
(cxema AC) mub0 KOMOHMHAITUS TOKCOPYOHIIMHA, ITUKIIO-
dochamuna u nomerakcena (cxema TAC); 3) ypoBHH
NT-proBNP >125 nr/mi; 4) pemuccust paka MOJIOYHON
JKeJIe3bl.

Kputepuu passutus AUK: camxenne ®B JIK >10
€IUHUI] OT HCXOOHBIX 3HAaYeHWH wiu 3Hadenus OB
JIK menee 55% c cumnromamu CH u yposensmu NT-
proBNP >125 nr/mn yepe3 12 mec nocnie 3aBeplicHUs
XUMHOTEPATHH.

Kpurepuu uckmouenus: 1) caxaphslii tuadet 1-ro u
2-ro Tuma; 2) uuieMu4eckas 0ole3Hb cep/ia; 3) Tunep-
TOHUSA; 4) MOPOKHU KJIAMIAHOB U MPEIIISCTBYIOLIUE Kap-
JUOMHUOIIATUH JII000M 3THONOTUM; 5) cepledHas HeJo-
CTaTOYHOCTb C AJIbTEPHATUBHON NPUYMHOMN NPOSABICHUS
(TsbKenble 3a00JeBaHMA JIETKUX, MEPBUYHAs JeroyHas
TUIIEPTEeH3Ms B aHAMHEe3€e, aHeMHUs, MHJEKC MacChl Telia
>50 kr/M?); 6) MPEALIECTBYOLIEE JICUCHUE JTFOOBIMHU CEp-
JIEYHO-COCYAUCTBIMU TIperiapaTaMu, BKJIOYash MHTUOU-
Topsl AIID u B-anpeHoOI0KaTOPbI; 7) COMYTCTBYOIIAS
TsOKeNas IoYeyHas, MEeYEHOYHas WIM I0JIMOpraHHas
HEJOCTaTOYHOCTh; §) MPU3HAKM JIEKApCTBEHHON Here-
peHocuMocTH; 9) XpOHUYECKHM alKOrOJIM3M WM ICH-
XU4ecKue paccTpoiicTa; 10) maTonorust SMIHUKOB WA
TOPMOHAIBHBIH JEcOaTaHC.

OO0pa3npl KpOBH IMOJTYYCHBI MMyTEM BEHEMYHKIINH, a
a/IeKBaTHBIC 00PA3Ibl CBIBOPOTKH IIOCIIE IEHTPU(YTHPO-
BaHMsI XpaHUIKCh Ipy Temrneparype —24 °C ¢ ogHuM Lu-
KJIOM 3aMOpaKUBaHus1/oTTauBaHust. Y poBHU NT-proBNP
B CBIBOPOTKE OTNPEEIISIIH C IOMOIIBIO IMMYHO(pEPMEHT-
Horo aHanu3a (Biomedica umMMyHoaHanussl, ABCTpHUs).

g onpeneneHus noauMop@usmMa reHoB 3adupancs
OyxkanpHbIN dnuTenuid. JJHK Boigensinm u3 kinetok Oyk-
KaJBHOTO UTEIHS C ITOMOIIBI0 (hEeHOI-XI0POPOPMHOI
sKkcTpaknuu. ['eHorunupoBanue reHa ADRBI (monwu-
mopdusm Arg389Gly, rs1801253) u I/D rena ACE (1/D,
rs4343) mpoBOAMIM METOAOM ITOJIMMEPA3HON IETTHON
peaKkLuy B peKUME peaIbHOTO BPEMEHH.
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g KOHTpOJIA pe3yabTaToB T'€HOTHIIMPOBAHUS HC-
MOJIB30BAJIM TECT paBHOBecus: Xapau — BaiinOepra, ko-
TOPBIA MPOBOAMIICA C MOMOILBIO OHJIAHH-TIPOrpaMMBbl
Ha caiite MHctuTyTa reHetuku denmopeka (http://ihg2.
helmholtz-muenchen.de/cgi-bin/hw/ hwal.pl).

Bce mammeHTHI moMydanu Tepanuio [-0J10KaTopoM
(xapBemmitosiom) u uHrHOUTOpOoM ATID (SHAMATIPUIIOM)
st nedennss AWK, Jo3sr mpemapaToB THUTpOBAIH 0
MaKCHMAJIFHO TIEPEHOCHUMBIX. Y UNTHIBas TOT (PakT, 4TO
B MccienoBanue ObUIM BKIIIOUEHB! xeHIHEl 0e3 CC3 B
aHaMHe3e, TO CpPeHss /1032 KapBeauioya coctaBmia 50
(25; 50) mr/cyr, a snananpuna — 10 (10; 20) mr/cyT.

Heb6naronpusitHoe teuenne AWK ompenensnn kak
MOSIBIICHUE WJIM YXYALICHHE CUMIITOMOB/TIPU3HAKOB
CH, cumxkenne @B JIK Gonee uem Ha 5 equHHUI] WU
yBeJIHUeHHE (PyHKIMOHAIBbHOTO Kiacca (mo NYHA) Ha
1 enununny u 6onee. IlanmeHTs, KOTOpbIE HE COOTBET-
CTBOBAJIM JJAHHBIM KPUTEPHUSAM, UMeENIM OJaronpusTHOE
TEYEHUE.

Cratuctuyeckyto oOpabOTKy pe3yJibTaTOB IPOBO-
JIWTA ¢ TIOMOIIBI0 mporpaMmbl Statistica 10.0 makera R
Bepcus 2. JlaHHbIe IpeACTaBIIsUIN B BUJI€ MEJUAHbI U UH-
TepKBapTUILHOTO pasmaxa Me (0, ; O.,). [lnsa nposepku
CTaTUCTUYECKUX TUTIOTE3 MPH aHATIN3E KOJINYECTBEHHBIX
MOKa3aTesei NCroyib30Bain Kputepuii ManHa — YuTHU
IpU CpPaBHEHUH JBYX He3aBUCUMBIX rpynm. [lpu ana-
T3¢ KaueCTBEHHBIX MPU3HAKOB NPOBOJWIN aHATIHU3 Ta-
OJIUI CONPSKEHHOCTH C MCIIOBb30BAaHUEM KPUTEPHS 2
IInupcona. Ecnu uMenucey s9EHKN ¢ 0KMIAEMOM 4acTo-
TOH MEHbIIE 5, TO MPUMEHSIA IBYCTOPOHHUN TOYHBIN
kpuTepuii duiepa Wik nonpasky Merca (s TaGmui
2 x 2). OrHomrenus niancos (OIII) mns momamopdus-
MOB T'€Ha ONPEAEUINCh C MOMOUIbIO JOIMCTUYECKOM
perpeccun. Bee 3HaueHus p ABISUIUCH ABYCTOPOHHUMM.
Kputuueckuil ypoBeHb 3HaUMMOCTH p AJIS BCEX UCIIOJIb-
3YEMBIX MPOLEAYP CTATHCTUYCCKOTO aHATN3a IPUHIMA-
mu paBHbIM 0,05. PacyeTHast MoITHOCTH aHanu3a (power
calculation) cocraBuna 72,6%.

PE3Y/IbTATbDI

Hcxoano obcnemnoBanbl 303 KEHIIMHBI B BO3pacTe
45,0 (42,0; 50,0) yier ¢ pakoM MOJIOUHOH Keye3bl U 0e3
CEepACUHO-COCYTUCTHIX 3a00IeBaHuil 1 (HaKTOPOB pUCKa
(®BJIX 67,0 (62; 70)%), nOIy4aBIIUX XUMHOTEpAIEB-
THYECKOe JedeHue. KyMynsaTuBHas 103a JOKCOpYyOH-
muHa cocrasmiaa 300-360 mr/m>. Yepes 12 mec mocie
OKOHYAHHS XUMHOTEParuy y 82 MaIrfieHTOB Pa3BUIINCDH
cumnrombl CH (I-111 pynkmuonansrsiii kinacce (PK) mo
NYHA) u 6bmio quarHoctupoBano cHrkeHne OB JIDK
Ha 25,2% ¢ 65,5 (61; 70) no 49 (47; 52)%. Jlanuble na-
[HEHTHI OBUTH BKJIFOUCHBI B UCCIICIOBAHKE, U JIJIS JieUue-
Hust AWK uM Ha3zHaueHbl KapBEAMJION U DHAJIApPUI B
MaKCHMAJIbHO TIEPEHOCUMBIX JO3UPOBKAX.

Bce mnammenTtkn obOcnemoBaHbl uepe3 12 mec Te-
panuM M pasJelieHbl Ha JIBE TPYIIBL MEPBYIO TPYIILY
(n = 31) cocraBmwin 0OJIbHBIE C HEOJATOMPHUSITHBIM TE-
yeaneM AWK, Bropyio (n = 51) — ¢ GuaronpusTHBIM.
Hcxomuple KIMHUKO-IEMOrpa@uIecKue XapaKTepPUCTH-
KM HE pa3jinyaliuch Mex1y rpynmnamu (tadm. 1). Oxo-
KapauorpapuyecKkue mapaMeTpsl TAKKe ObUTH OAHHAKO-
BBIMU B 00emx rpymmax. Opnako depe3 12 mec mocie
Havaua nedenus B nepBoii rpynmne @B JDK gocroBepHo
(p <0,001) camznmace Ha 10,0% c 50 (47; 53) mo 45 (44;
49)%; xoneuno-cucrommyeckuii pasmep (KCP) ysemm-
guics Ha 3,0% (p = 0,037) 1 KOHEYHO-TUACTOIHICCKAN
pasmep (KJAP) — na 4,0% (p = 0,001), pazmep JeBoro
npencepaust (JIIT) Bozpoc Ha 3,2% (0,001), mucran-
s Tecta 6-MuHyTHOW X0160bI (TLLX) ymeHbMIach
(p = 0,046) na 5,4%. Bo BTOpOii rpynmne ®B JIXK nocrto-
BepHO (p = 0,005) yBenuumnnack Ha 6% c 49 (46; 51) no
52 (47; 55)%; ypoau NT-proBNP cuuzmnucs Ha 22,5%
(» <0,001), nucranuus TIIX Bo3pocna (p = 0,011) Ha
11,6% (Tabmn. 2).

Hamnune renoruma C/G renma ADRBI r1s1801253
(Ol = 2,01; p = 0,004) u renoruna A/A rena ACE
rs4343 (OLI = 4,21; p = 0,003) acconumpoBanoch
¢ paneHedmuMm cHmwkenneM OB JIDK wu mporpeccu-
poBanmeM cumnToMoB CH HecMOTpss Ha TIPOBOIH-
Mmyto Tepanuto. ['enorunn G/G rena ADRBI rs1801253
(OlI = 0,55; p < 0,001) u renorunn G/G rena ACE
1s4343 (Ol = 0,65; p = 0,001) OB 3HAYUMO CBSI3aHBI
¢ ynyumennem cumntomoB CH u yBenmuenunem ®B JIK
Ha 6%. Takum 00pa3om, MAlUEHTHI C TaHHBIMU TEHOTH-
MamMy MMEJH TOoJb3y OT Tepanuu B-OnokaTtopom (Kap-
BeMII0NIoM) U mHruouTopoM AIID (sHamanpuiom) amis
nedyenust AUK (ta6:. 3).

He Obu1o BBISIBIIGHO pa3nuuuii B 3XOKapAHOTpadu-
yeckux napamerpax u ypoBHsX NT-proBNP uncxonHo n
yepe3 12 mec HaOIIOAECHUS B 3aBUCUMOCTH OT (PYHKIIU-
oHasbHOro Kiacca no NYHA. IlpoananusupoBana 1u-
HaMHKa 3XOKapaIuorpagpuaeckux nokazaTemeid, ypoBHEH
NT-proBNP u nucranmuu TIIX 3a mepuon Habmome-
HUS B 3aBHCHMOCTH OT MOJUMOPGU3MOB reHoB ADRB1
(Arg389Gly, 1s1801253) u ACE (I/D, rs4343) (Tabm. 4).
Kenmunr ¢ rerotunom G/G rena ADRBI (Arg389Gly,
rs1801253) umenu abCONIOTHYIO TMOJIB3Y OT TEparviu
KapBEIIJIOJIOM W SHAJIANPHIOM. Y JAHHBIX OOJBHBIX
®B JIX nocrosepro (p < 0,001) yBennuunach Ha 10,7%
¢ 50 (48; 51) no 56 (53; 57)%, KCP cHuszuics Ha 5,8%
(» <0,001) u KJAP — na 6,0% (p < 0,001), pazmep JIII
ymenbmmics Ha 9,7% (p < 0,001), aucranmmsa THIX
Bozpocna (p = 0,008) na 4,7%, a ypoBHu NT-proBNP
cHmsmiuck Ha 34,8% (p < 0,001). Y HOCHTENEH reHOTH-
noB C/C u C/G Habmo1an0ch gajibHEUIIee MPOrpecCH-
posanue CH, uyto nposBisiiocs camxernneM OB JIK u
yBenndenneM pazmepos JDK u JIIT.
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Tabnuma 1

KJ]](IHI/IKO-Z[CMOl"pa(bI/l'{eCKaﬂ XapaKTepUCTHKA NAIMEHTOB HA MOMEHT BKJIIOYECHHUS B UCCJICAOBAHUE

Ilokazarens I'pymna 1, n =31 I'pynna 2, n =51 p

Bospacr, roner, Me (0,; 0, 50 (47; 52) 48 (45; 50) 0,066
Mupaexc Maccsl Texna, kr/m?, Me (0, 0. 23,7 (21,3; 26,2) 24,3 (21; 26,3) 0,601
YCC, yn./mun, Me (Q,5; O, 75 (68; 83) 75 (69; 81) 0,825
Cucromueckoe AJl, mm pr. ct., Me (O,; O.) 115 (1105 120) 115 (1105 120) 0,744
Junacronuueckoe AJl, mm pt. cT., Me (0,,; O,.) 70 (70; 80) 75 (70; 80) 0,012
@K (mo NYHA)

DK I, n (%) 16 (51,6) 26 (50,9) 0,987
DK I, n (%) 13 (41,9) 20 (39,1) 0,675
OK I, 1 (%) 2 (6,5) 5(9,8) 0,423
Kypenue, n (%) 5(16,1) 8 (15,7) 0,143
XOBJL, n (%) 4(12,9) 7(13,7) 0,981
CrocoOHOCTB K IeTOpOKACHNUIO, 1 (%) 10 (32,2) 18 (35,3) 0,877
Menomays3a, 1 (%) 21 (67,8) 33 (64,7) 0,191
CK®, mi/mun/m?, Me (0,; O,.) 89 (78; 96) 88 (76; 98) 0,876
Tect 6-MunyTHOM X01K0bI, M, Me (O,; 0..) 426 (349; 482) 426 (359; 472) 0,601
O6muit xonecrepun, mr/an, Me (0,.; O..) 93,6 (83,7; 102,6) 94,5 (84,6, 102,6) 0,882
JITHIT, mr/an, Me (O, 0, 43,2 (39,6; 50,4) 43,2 (39,6; 50,5) 0,475
JIIBII, mr/mn, Me (O,.; O..) 41,44 (36,0; 42,2) 39,6 (36,0; 43,2) 0,323
I'mokosa, mmons/n, Me (Q,; O..) 5,3(4,2;6,1) 5,4 (4,1; 6,0) 0,541
Temorno6un, r/n, Me (Q,; Q,.) 109,5 (100; 117) 109,5 (99; 117,5) 0,798
NT-proBNP, mvoms/mi, Me (Q,; O..) 353,9(265,4;412,5) 317 (253;372,9) 0,163

Ipumeuanue. CKO — ckopocts kiyboukoBoit ¢puprpaiuu (CKD-EPI); JITIBII — nunonporenas! Beicokoit miornocty; JIITHIT —
nunonpoTenasl Hu3Kkoi miotHocty; @K — dynknuonansueii knacc; YCC — yacToTa CepAeuHbIX COKPaIICHUH.

Tabnuma 2

Jlunamuka 3xXokapauorpaguyecknx napamerpos, ypoBHst NT-proBNP u quctanuun TIHIX B TeueHne nepuoaa HadIoaeHus1,

Me (9, 9,)
UYepes 12 mec mocne XUMHOTEpa- Uepes 12 mec Tepanun
Jlo xumuorepanuu
nuu (nepej] Ha3HAYeHUEM Teparum) KapBeIUIIONOM M SHATAPUIIOM
IToka3zarenn p p p
I'pynmna 1, I'pynmna 2, I'pynma 1, I'pynma 2, I'pynmna 1, I'pynma 2,
n=31 n=>51 n=31 n=>51 n=31 n=>51
DBILK, % 67 (63; 70) 65 (60; 69) | 0,119 50 (47; 53) 49 (46; 51) 0,117 | 45 (44;49)* 52 (47, 55)* | <0,001
JIT, mm 28 (26; 31) 28 (25,5;31) 31(29; 33) 31(28;32) 0,064 | 32 (30;34) 29 (27;30)* | <0,001
KAP, MM 41 (39; 44) 42 (40; 44) | 0,396 48 (45; 51) 50 (46; 51) 0,252 | 50 (48; 52)" 48 (47; 50) 0,005
KCP, mm 30 (27; 32) 29 (27;30) | 0,336 37 (34; 39) 36 (32; 38) 0,191 38(37; 39) 35(32;37) | <0,001
NT-proBNP, 52,7 51,1 353.9 317 314,5 245.6
IIT/MIT (45,9; 60,8) (45;61,9) 0,775 (265,4; 412,5) (253;372.,9) 0,163 (259,3;357,8) | (211.,9; 276,8)* <0,001
TIIX, m 576 (5525 592) | 575 (560; 589) | 0,924 | 426 (349;482) | 426 (359;472) | 0,149 |403 (341;436)* | 482 (375; 476)* | 0,008

IIpumeuanne. 3neck u B 1a01. 4: KJ/IP — xoHeunsit iuacronndeckuii pasmep; KCP — koneunstit cucrommuecknit pasmep; @B JIK — ¢pakius
BbIOpOca neBoro xenynouka; TIIX — tecT 6-MUHYTHO#N X0ABObI; # CTATHCTHUECKH 3HAYMMBIC PA3IHUMsl B CPABHCHUH C NCXOJHBIMU 3HAYCHHUSIMHU.

Tabnuna 3
YacToTa BCTpEYaeMOCTH FeHOTHIIOB, 11, %o, U OTHOILIEHHE IAHCOB
T'en I'enorun | I'pynna 1,n=31 | I'pynna 2, n=51 | OII 95%-11 noBepUTENbHBII HHTEPBAI x2 P
y ; | Cc/C 10 (32,3) 11 (21,6) 0,98 0,87-1,12 1,16 | 0,282
rs?g(ﬁ 22’;)%3 89Gly. — G 21 (67,7) 18 (35,3) 2,01 1,91-2.27 8,13 | 0,004
G/G 0(0,0) 22 (43,1) 0,55 0,18-1,11 18,27 | <0,001
ACE A/A 16 (51,5) 10 (19,6) 4,21 2,89-11,54 9,12 | 0,003
(D, rs4343) A/G 14 (45.,3) 24 (47,1) 0,98 0,9-1,13 0,04 | 0,867
G/G 1(3,2) 17 (33,3) 0,65 0,38-1,43 10,20 | 0,001
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Tabnuna 4

JIunamuka sxokapauorpaguyecknx napamerpos, ypoBHeii NT-proBNP u quctanuun TIHIX B TeueHne nepuoaa Hado1eHUst
B 3aBHCUMOCTH OT renotunoB ADRBI (Arg389Gly, rs1801253) u ACE (I/D, rs4343), Me (0, Q..

Yepes 12 Mec nocie XUMHOTEPATHN UYepes 12 Mec Tepanuu KapBeauIoioM
Moxa- (mepen Ha3HAYCHHUEM TEPAITAN) 1 DHATAMPHIOM
3aTellb ADRBI1 (Arg389Gly, rs1801253) P ADRBI (Arg389Gly, rs1801253) P
C/C,n=21 C/G,n=39 G/G,n=22 C/IC,n=21 C/G,n=39 G/G,n=22
DOBJIK, % 49 (47;51) 49 (46; 53) 50 (48; 51) 0,859 48 (45; 49)* 46 (44; 49)* 56 (53; 57)" <0,001
JIT, MM 30 (29; 33) 31 (28; 33) 31(29; 32) 0,431 31 (30; 33)* 31(29; 33) 28 (27; 30)* <0,001
KJIP, mm 49 (45; 50) 48 (46; 52) 50 (48; 51) 0,377 49 (48; 51) 48 (46; 52)* 47 (46; 438)* <0,001
KCP, mm 35(33; 38) 37(33; 39) 34 (32; 37) 0,335 37 (35; 38)" 37 (36; 39)" 32 (31; 34)* <0,001
NT-proBNP, 3248 318,9 3275 0.976 311,7 276,8 213,55 <0.001
r/mi (285,7;394,7) (259,7; 381,8) (260,1; 387.5) ’ (248,9; 350,9) | (242,8; 337,8)" | (195,3;256,7)" ?
THIX, m 426 (359, 445) 433 (348; 488) 423 (364;467) | 0,667 | 403 (350; 418)"| 430 (345;476) | 444 (402;476)" | 0,038
ACE (1/D, 1s4343) ACE (1/D, rs4343
A/A, n=26 A/G, n =38 GiIG,n=18 | Y | AAn=26 | A/G,n=38 | G/G,n=18 P
DOBJIK, % 52 (47; 53) 48,5 (46; 51) 50,5 (47;51) | 0,052 48 (45; 50)* 47 (45; 51) 54 (50; 57)* 0,002
JIT, MM 29 (27;32) 31(29; 33) 30 (29; 32) 0,125 32 (29; 33)* 32 (29; 33) 29 (27; 30)* 0,031
KJP, mm 49,5 (45; 50) 48 (46; 50) 50 (49; 52) 0,192 50 (48; 52)" 48 (47; 50) 48,5 (47; 50) 0,116
KCP, mm 35.5(33;37) 36 (33; 39) 38 (34; 40) 0,237 37 (35; 38)" 36 (33; 38) 36 (32; 37)* 0,341
NT-proBNP, 359,5 321,1 314,1 0.678 287.,6 258 249.9 0.035
r/MIT (265,4;421,5) (259,7; 387,5) (279,6; 372.,9) ? (245,6; 350,9) | (214,7;314,5)" | (195,3;267,8)" ?
THIX, m 397 (335; 450) 433,5(358;482) | 426(378;473) | 0,252 | 397 (335;432) |413.5(376;474) | 449 (421;487) | 0,015

JKennunel ¢ renotuniom G/G rena ACE (1/D, rs4343)
TaK)Ke UMEJIH MOJIb3Y OT Tepaniy KapBeAHIOIOM U DHA-
nanpusioMm. Y nanHbix nanuentoB ®B JIDK ngocrosep-
HO (p = 0,002) yBenuumunack Ha 7% c 50,5 (47; 51) no
54 (50; 57)%, KCP ymenbmuics Ha 5,3% (p = 0,007),
KIP — na 3,0% (p = 0,038), pazmep JIII — na 3,3%
(»=0,012), a xonuentpauuu NT-proBNP cuuzunucs Ha
20,4% (p = 0,007). Y Hocutenei reHoTHa A/A O0TMe-
4anoch AajbHEHIIee MPOrpecCUpOBaHUe CePICTHON He-
JIOCTaTOYHOCTH, YTO MPOSIBIUIOCH cHIKeHneM OB JIK
u yBenmdeHueM pasmepos JDK, HO mMernace TeHICHITUS
K cHmkeHnio ypoHs NT-proBNP na 20% (p = 0,052).
DXokapauorpapuuecKkue IoKa3aTeid Yy HOCUTeNel
A/G renotumna AII® (I/D, rs4343) He U3MEHWINCH, HO
ypoBHU NT-proBNP nocrosepno cHuzunucek Ha 19,6%
(» <0,001).

OBCYXKAEHUE

Passutue AVK B 3HAYNTETHHOH CTETIEHU 00YCIOBIIe-
HO 00pa3oBaHUEM CBOOOJHBIX PAAMKATIOB IPH BO3MCH-
CTBHH JIOKCOPYOUIIMHA HA MUTOXOHIPUAILHBIH OKHUCIIU-
TEJIbHO-BOCCTAHOBUTEIBHBIN LUK B KapIUOMHOIUTAX,
YTO B KOHEYHOM UTOTe IPUBOANT K nucynkimu JIK u,
B HanboJIee TSDKENBIX CIydasx, K HeOOpaTHUMOi 3acTou-
HOU cepaeuHoil HejocratounocTu [4]. Knmamueckue
MIOCJICACTBUS B TAHHOH 00JIACTH CTAHOBSTCS OoJiee BakK-
HBIMHU C YBEIMUCHHEM HCIIONB30BAHUS KapIUOTOKCHI-
HBIX TIpernapaToB [9] u pocToM Yrciia BEDKUBIIHUX TIOCTIE
OHKOIIATOJIOTHH, YTO B PE3yNbTaTe MIPUBOINT K YBEIINIC-

HUIO CIy4aeB KapIAMOTOKCHYHOCTHU, BBI3BAHHON aHTpa-
nukivHaMu [3]. OgHako onTUMaNbHAsI CTpaTeTys Mpo-
¢unaktuky u aeuenns AWK octaercst Magon3ydeHHOH.
B Hnacrosiiee BpeMsi HCCIEAYIOTCS Pa3IMYHbIC TPYIIIBI
npenapaToB s gedenus u npoduinaktuku AUK. Uuaru-
6urtops! AIID u B-6110KaTOPBI 3aMeUIAIOT IPOTPECCUPO-
Banue nucynkmmu JOK npu CH, Ho ux 3¢ ¢dexTuBHOCT
B jeueHnu AWK ocraeTcs CHOpHBIM BOITPOCOM.
OKHCIUTENBHBIA CTPECC KaK OCHOBHON MEXaHHM3M
pazButus u mporpeccupoBanusi AMK moxker Taxxke
CTIIOCOOCTBOBATh CHMIKCHHUIO COKPATHTEIBHOW (YHKITUH
JIK, pa3BUTHIO pPEMOJICIUPOBAHUIO CEPJIIIA, KUZHEYTO-
POKaroIUM apUTMUSIM U BHE3AITHOU CEPIEYHON CMEPTH.
M3BecTHO, YTO OmNpeieNIeHHbIE TPYMIIBI IPEenapaToB 00-
JIaJJaf0T aHTHOKCHJIAaHTHBIM JICHCTBHEM, B TOM YHUCIIE He-
kotopble uHruOuTOpEl AIID u B-6mokaropsl. Kapseau-
JI0JI OTHOCUTCS K HECEJIEKTHBHBIM [-afipeHo0I0KaTopam
C aHTUOKCHJAHTHBIMU cBoiicTBamH [10]. [TomyyeHnHsle B
pszae ucciaeoBaHui pe3ysbTaThl YKa3bIBalOT Ha TO, YTO
KapBEeIWJIOJ OKa3bIBaeT MPOTEKTHUBHOE JCUCTBUE NPHU
nepBuyHOi npodunakTrke AWK [2] n nake B HHU3KHX
J103aX MOYKET HHruOupoBaTh ee paspurue [11]. OqHako B
uccnenoBannu CECCY (Carvedilol Effect in Preventing
Chemotherapy Induced Cardiotoxicity), rne ObuIO paH-
JoMuzupoBaHo 200 ManueHToB ¢ PaKOM MOJIOYHOU Ke-
€361, KOTOPHIM IIJIAHUPOBANACH TEPAITHSI aHTPAIIUKIMHA-
MmH (TokcopyOunun 240 Mr/m?), M7ist TTOTYUYCHHS TePATUH
KapBeJUIOIOM MM IIaneb0 B KAauecTBE MEPBUYHOMN
MpOoUIAKTUKH, HE OBLIO BBIABICHO Pa3induii (KOrop-
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Ta KapBeawiona = 14,5% no cpaBHeHHIO C IUIanedo =
13,5%; p = 1,0) no yacrote pazsutus AUK [12].

M. Guglin u coaBT. IPOBEIH UCCIEIOBAHUE C BKIIIO-
genueMm 468 xennma ¢ HER2+ pakom momouHo# xe-
7e3bl, TPUHUMABIINX TpacTy3yMad. llammeHTtsr ObLM
PaHOJAOMU3UPOBAHBI JUIsl OJYUYEHUS JIEUEHUS JIM3UHO-
MPUIIOM, KapBeauiioioM win miarebo. [1o pesynpratam
aHaJIM3a TAaK)Ke HE BBIABICHO CYILECTBEHHON pa3HULIbI
(32% B Tpymme mane6o, 29% B rpymnme KapBeauIona u
30% B rpymnme TU3UHONPUIIA) TIO HACTYTUICHHUIO MTEPBHY-
HOM KoHeuHOM Touku — pazButuio AUK [13].

Eme oxna rpynmna npenapaTtoB ¢ aHTHOKCHIaHTHBIM
JEeMCTBHEM, paccMaTpuBacMas ISl JICUEHUs] U Mpodu-
naktuku AUK, — sto unruburopsr AIlD, Takue kak
SHAJANpPUI. YCTAHOBIEHO, YTO Yy MAlUEHTOB C BBICO-
KUM prckoM pa3BuTus AWK, mo naHHbIM MOBBIIEHHBIX
ypoBHEH TpornoHuHa I, paHHee JieueHue SHaAIANPUIOM
MIPEJOTBPAILAIO Pa3BUTHE U MPOrPECCUPOBAHUE TO3M-
Hel kapauoTokcwuHocTH [14]. B apyrom wmccnemosa-
HUM C MCIIOJB30BaHUEM OJHajalpuia M KaHaecapTaHa
10 CPAaBHEHUIO C TUIAIE00 YCTAHOBIICHO, YTO YHATIATIPHI
MIPUBOAMI K CHM)KEHUIO KOHEYHO-CHCTOJIUYECKOTO Ha-
npsbkenust crenku JDK, XoTs He yiydian Makcumalib-
HBIH CepIeUHBIN HHIICKC TI0 JaHHBIM dX0Kapauorpaduu
¢ ¢usuveckoil Harpy3koit [15].

D. Cardinale u coaBT. mokasasu, 4To MalUeHTHI, PaH-
JIOMU3HPOBAHHBIC JUIS MTOTyYSHHsI SHATANIPHIIA C IIETThI0
MEPBUYHON TPOPUIAKTHKYA, UMEITH MEHBIIYI0 YacTo-
Ty CEpJEYHBIX COOBITHH TIO CPaBHEHHMIO C KOHTPOJIb-
Holt rpymmoit (p < 0,001) [14]. B panmoMusupoBas-
HoM ucciegoBanun OVERCOME (Prevention of Left
Ventricular Dysfunction with Enalapril and Carvedilol
in Patients Submitted to Intensive Chemotherapy for the
Treatment of Malignant Hemopathies) moka3zano, 4to
KOMOMHUPOBaHHAsl Tepanusi KapBEAWJIOJIOM C JHala-
npwiioM npenotBpainiana cHmkenne @B JIK o cpaBHe-
HUIO C KOHTPOJBHOM IPyIOH gepe3 6 Mec HaOIOICHUS
(p =0,035), omHaKo pa3nMUMii IO YACTOTE HACTYTIIICHUS
CEPbE3HBIX HEXKEJIATEeNIbHBIX SBICHUAX MEXIy IpyIiia-
MH HE BBISIBJICHO [16].

Takum 00pa3oM, dSHATATPUIT ¥ KapBEIUION — OJHU
13 OCHOBHBIX TpenapatoB s jeuenuss AVK, koropsie
ABISIOTCS 9P PEKTUBHBIME B CHIDKEHUH YacTOTHI Pa3BH-
Tus cucronnueckoil auceynkim JOK u npenorsparie-
Huu camxenus OB JIK y 6onbubix ¢ AUK [2, 5], onHa-
KO HE BCE MAalMeHTHl OTBEYAIOT Ha TEPanuio JaHHBIMHU
rpynnamMu npemnaparoB. CyIHIeCTBYIOT PECIOHAEPHI, Y
KOTOpBIX HaOmonaetcs ysennuenne @B JDK nocne Ha-
yaJia Tepanuu, 1 HepecroHaepsl, y kotopsix @B JIK He
TOJIBKO HE YBEJIIMUMBAETCS, & HHOT/IA Ja’ke CHMXKAeTCs,
HECMOTpPS Ha ONTHMAJIbHOE MEAMKAMEHTO3HOE Jieue-
Hue [6]. CymecTByeT HeCKOJIbKO MPUYHH, MO KOTOPHIM
MALUEeHThl MOT'YT HE pearupoBaTh Ha jedeHue. Bo-nep-

BBIX, 3TO MOXKET 3aBUCETh OT HEOOPATUMOCTH TOBPEX-
nenust ipu AWK, PaHHsIsS TOKCHYHOCTH 1-ro THIIa 4acTo
oOpaTtuma, MO3JHAS TOKCUYHOCTH 2-T0 THIIA BKIJIIOYa-
eT B ce0s KacKaj MOBPEKICHUH, KOTOPEIC MPUBOIAT K
MPaKTHYECKU HeoOpaTUMbIM u3MeHeHusM [3]. Tak kak
OOJIBIIMHCTBO HCCIICIOBAHUI BKIIOYAIOT ITAI[IEHTOB C
panneit AWK, To 10 cMX MOp HE YCTAaHOBJIEHA TOJb3a
OT KapBeIWJIONa U SHANATPHIIA TSI TTAIIHEHTOB CO 2-M
turiom AWK [12-14, 16]. Bo-BTophIX, reHeTnyeckne
(baKTOPBI MOTYT UTPaTh BAKHYIO POJb B OTBETE MAllH-
€HTOB Ha MPOBOJIUMOEC JICUCHHUE U MOTCHI[UAILHO MOTYT
MOMOYb HJICHTH(DUIIUPOBATH MOATPYIITY TAIUEHTOB C
AUK st vHTEHCUBUKAIMK ¥ OTITUMH3AIMN JICYCHUS C
[EJIbI0 YMEHBIIICHUS] Pa3BUTHsL HEOIATONPUSATHBIX Cep-
JIEYHO-COCYAUCTBIX coObITHIA [7, 17].

B nmaHHOM WCCIIeOBaHWH OIICHCHO BIUSHHE TCHE-
THYECKUX (pakTopoB (moimmophusmel reHa ADRBI
(Arg389Gly, rs1801253) u rena ACE (I/D, rs4343) Ha
3¢ (PEeKTUBHOCT Tepanuu [-0J0KaTopoM (KapBeIwiio-
aom) u uarnouTopoM AlID (3HaNManmpmIIOM) y >KCHIIMH
¢ AUK 6e3 CC3 B TeueHue 12-mMecs4HOTO TMEeproja Ha-
OmozieHus. B perymsimuu  cepie4HO-COCYyIUCTON CH-
crembl B1-AP urparor kmoueByio poib. 3MeHeHus B
9KCIPECCHH WK CBoMcTBax B-AP MoryT uMerh peHoTH-
MUYECKUE TIOCIIACTBUS, BIUAIOIINE HAa UX CEPIIEYHO-CO-
CYAMCTYIO WJIM METa0ONNYCCKYI0 (QYHKIHU, I MOTYT
CIIOCOOCTBOBATH PA3BUTHUIO NATOJIOTUIECKIX COCTOSHHH,
TaKWX Kak aprepuanbHas runepronus, CH, actma mmm
oxupenue [18]. Onenka renotuna B1-AP npeacka3piBa-
Jla OTBETHYIO PEaKIIMIO Ha JIeUeHUe B-0loKkaTopamu y ma-
IUEeHTOB ¢ nieMudeckoi CH: mamueHTsl, TOMO3UTOTHBIC
no osmmop¢usmy B1-AP Arg389, sBismcs pecrione-
pamu, B TO BpeMsl KaK MallUeHThbI, TOMO3UTOTHBIE TIO T10-
mumopdusmy Bl Gly389-AP, npaktudecku He oTBeyan
Ha Teparnuio JaHHOH rpynmnoi npenaparos [6, 19].

L.M. Baudhuin u coaBT. nokasanu, 4To y HOCUTeNeH
reHoruna G/G HeoOXoIMMO yBelU4eHHE T03bI [-O110-
KaTopoB IJIsl JTOCTHMIKEHHUS TepaneBTHYecKoro 3¢dex-
ta npu nedenun CH [24]. B apyrom uccrienoBaHuu He
BBISIBIICHO CBSI3W MEXKIY TCHOTHIIAMH ITOJUMOp(H3Ma
Arg389Gly rena ADRBI n 3G (heKTUBHOCTBIO TEpaNuu
kapBenuionoM y 183 manmentoB ¢ CH ¢ nmemudeckon
WU HeumemMudeckor kapauomuonatusmu u OB JDK
<35% [21]. 'eroTunn C/C accoruupoBaH co 3HAYNATEIb-
HO OombimM yBenmnuenneM ®B JIXK Ha done nedenus
KapBeamIoiaoM y 6oipHEIX ¢ CH Hemmemndeckoit aTno-
Joruu 1o cpaBHeHuIo ¢ reHotunamMu C/G nimm G/G rena
ADRBI [22]. Otn paznuuns B (apMaKOreHETHIECKOH
3¢ GEKTUBHOCTH KapBEAMIONA IPU OICHKE IOJIUMOP-
¢usma Arg389Gly rena ADRBI B pasHBIX HCCIENO-
BaHUSIX YKa3bIBAlOT Ha HEOOXOIMMOCTH JalbHEHIIero
U3yYeHUs B TAaHHOM HarpaBieHuu. [lepcriekTHBHA Takke
COBMeCTHasl OIleHKa ¢ mosimMophusmamu reHa CYP2D6,
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BIIMSIIONIECTO Ha (papMakoKuHeTHYeCKHe d(PPEKTHI Ipe-
naparta [23] 1, COOTBETCTBEHHO, Ha PEXKHUM J03UPOBAHUS
mpemnapara, HecMoTps Ha To, 4to R. Shihmanter u coaBr.
BBISIBUIIU clieqytoniee: u3MeHeHue renoruna CYP2D6
HE CBS3aHO C M3MEHCHHEM 03Bl KapBEeIWJIONa y IaIlH-
€HTOB C CEpPACUYHOMN HEeJIOCTATOYHOCTRIO [24].

B mamewm mccnenoBaHNH MBI OIICHWIIN BIUSHHE T10-
mumopdu3mMoB reHa ADRBI Ha dapMaKkoIMHAMUYECKHE
s dexTsl KapBenwiona. TakuM 00pa3oM, JKEHIIUHBI C
regotuniom G/G rena ADRB1 (Arg389Gly, rs1801253)
nuMeIr abCOMOTHYIO MOJTB3Y OT TePANUU KapBeIUI0IOM
1 sHanmanpwioM. Y 3tux 6osnbHeix @B JIK noctoBepHO
(» < 0,001) yBenuuunace Ha 10,7%; KCP ymenbmmmics
Ha 5,8% (p <0,001) u K1 1a 6,0% (p <0,001), a pazmep
JIT —na 9,7% (p < 0,001), paccrosuue TLLIX Bo3pocio
(» = 0,008) na 4,7%, a ypoBau NT-proBNP cauzunuco
Ha 34,8% (p < 0,001). Y Hocureneii renotunoB C/C u
C/G nabmonanocs ganbHeiimee nporpeccupoBanue CH,
4yTO TIposiBIIsIochk cHkeHneM OB JIK u yBenmdenunem
pasmepoB JDK u JIII. OgHako B HalieM HCCIeIOBaHUA
BBISABJICHA HHU3Kas 9YacTOTAa BCTPEYaeMOCTH TEHOTHIIA
G/G B Tpymme ¢ HebOnaronpusTHbIM TeueHueM AUK,
YTO HE IPOTUBOPEYHT JIUTEPATYPHBIM TaHHBIM: TCHOTHIT
G/G penko BcTpevaeTcss U B OOIIEH MOITYJISIUN BIUIOTh
JI0 ero MmoyiHoOro oTcyTcTBHA [25]. TloaTOMy HEeoOXomu-
MBI JlalbHEHINEe HAOOJICHUS B OTHOIICHWH JaHHOTO
reHotuna y 6ompHbIX ¢ AUK.

B o6meit nonymsnun rer AIID cBsizan ¢ pa3BuTHeM
CEpPJICYHO-COCYIUCTHIX 3abosieBaHuil U, Ooliee TOro, C
MHOKECTBEHHBIMHU CEPJICYHO-COCYAUCTHIMU (haKTOpaMu
pHCKa, XOTA B HEKOTOPBIX UCCIIEAOBAHUIX HE OOHApYyXKe-
HBI Takue acconanuu [26]. [Tonumopdusmel rena AIID
ObUTH CBSI3aHBI C OTBETOM HA TEPAIUI0 WHTHOUTOPaMU
AIl®, HO HET €AMHOrO MHEHUSI OTHOCUTENILHO TOr0, Ka-
KOl ayurens obnangaer Gosiee BBIpaXKEHHBIM d(PQeKToM.
B mamem uccieqoBaHWM BIEPBBIC YCTAHOBJICHO, YTO
skeHIUHBI ¢ TeHoTHIIOM G/G rena AII®D (I/D, rs4343)
HMEJIH TI0JIb3Y OT TepaIiy KapBeIIIOIOM U dHAIAIPHU-
noM. Y atux 6oseHBIX ®B JIDK nocrosepHo (p = 0,002)
yBesnnuuiach Ha 7%, KCP ymenbummiace Ha 5,3%
(»p = 0,007) u KAP na 3,0% (p = 0,038), pazmep JIIT —
Ha 3,3% (p = 0,012), a konnenTpanuu NT-proBNP cHu-
sunuck Ha 20,4% (p = 0,007). Y HocuTenel reHoTHa
A/A oTMedanoch JanbHeHIee MporpecCUpoBaHmue cep-
JICYHOM HEJAOCTATOYHOCTH, HO HMMENAach TEHJICHIUS K
cHwkeHuto yposaed NT-proBNP na 20% (p = 0,052).
DxokapAnoTrpapuUecKue MoKazaTesid y HOCUTeNel re-
Hotuna A/G rena AI1® (I/D, rs4343) He U3MEHUIIUCD, HO
ypoBHH NT-proBNP nocroBepro cHuzmimmch Ha 19,6%
(» <0,001), uro, BEpOSATHO, CBA3aHO C COMYTCTBYIOLIEH
Tepanuei B-01oKaTopoM.

CriemyeT OTMETHTh, YTO HAIIH JAHHBIC HUKOMM 00-
pa3oM He IPEAIoararoT, YTo CIeIyeT OTMEHSITh Tepa-

nuto B-Onokatopamu u uaruOuTopamu AIID Tonbko Ha
OCHOBAaHHMH TCHCTHYECKOro aHaiam3a. OgHAKO OILICHKA
JIAHHBIX TE€HOB MOXKET CIIOCOOCTBOBATh HJIEHTU(UKA-
nuu noarpynnel nanueHToB ¢ AUK u nuchynkuumei
JIK, KOTOpBIM MOKET MOMOYb MEePCOHU(PUIIMPOBAHHAS
WHTCHCU(UKALKSA W ONTUMH3AIUS JICUCHHUS C LEJIbIO
YMEHBIIICHUSI Pa3BHTHS HEOJArOMpHUSATHBIX Ccepley-
HO-COCY/IMCTBIX COOBITHH.

3ARK/TIOMEHUE

Hamum nanHble cBUAETENBCTBYIOT O TOM, YTO OLIEHKA
nomumopdusma rera ADRBI (Arg389Gly, rs1801253)
u reHa ACE (I/D, rs4343) moxeT ObITh PEKOMEHJIOBa-
Ha 110 Hauana JyiedyeHuss AWK y xeHmmH 6e3 mpemire-
CTBYIOIIIUX CEPJCUYHO-COCYAUCTHIX 3a00JICBaHHIA, YTOOBI
uaeHTH(UIPOBaTh MOArpyniy mnarueHToB ¢ AUK u
mucynkuuert JOK, KoTopeIM MOKET OMOYb TIEPCOHU-
¢unmpoBaHHas UHTEHCU(PUKAIMS U ONITUMH3AIIHS JIeue-
HUS C LIEJIbI0 YMEHBIIIEHUS PA3BUTHUS HEOIArOMPHUATHBIX
CEPJIEYHO-COCYIUCTBIX CcOoObITHH. Hocutenu reHotu-
na G/G rena ADRBI w renotuna G/G rena ACE (I/D,
1s4343) umenu npeuMyIiecTBa OT TEPANuu KapBeAUIIO-
JIOM U 2HAJIANPHUIIOM.

OrPAHMYEHNA UCCNEAOBAHUA

OCHOBHBIM OTPAaHWYCHHUEM WCCICIOBAaHUS ObLIa
HeOoupIasi BEIOOpKA MAlMEHTOB, KOPOTKUH CPOK Ha-
OJIOICHIST U OTCYTCTBUE (OKECTKHX» KOHEUHBIX TOUCK.
HeoOxoauMbl nanbHEHIne uecie0Banus, 4ToObI Mpo-
scHUTh poib ADRBI (Arg389Gly, rs1801253) u rena
ACE (1/D, 1s4343) B onieHke 3((GEKTUBHOCTH TEPATHH
B-O6mokatopoM KapBeauinonoM W uUHTHOUTOpoM AlID
DHAJIAIIPUIIOM Y TAIMEHTOK € aHTPalMKIMH-UHIYLHPO-
BAaHHOW KapJUOTOKCUYHOCTBIO.
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