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Muwemmnueckasi 60/1€3Hb cepla ¢ norpaHMYHbIMMY CTEHO3aMU
KOpPOHapHbIX apTepuii. KnmHmnuyeckme oco6eHHOCTU.
COOTHOLLIEHME NAacnopPTHOro 1 6MOJSIOrMYecKoro Bo3pacTta

O.A. AxoHToB], FO.O. OctaHuHal A.l. JibikoB2

PIre0OYBO «HOBOCMOUPCKUM FOCyAapC TBEHHbIVI MEAVILIMHCKIA YHBEPCUTET>» MH3gpaBa Poccumn, HoBocmbumpek, Poccnst
2PI'BY «HOBOCUOMPCKMIN HAYHYHO-VCC/IEA0BA TE/NBLCKUN MHCTUTY T TY06epKyriesa» MuHzapasa Poccuvm, HoBocrbrpek, Poccus

AHHOTAL WA

BeepeHue . Nwemmnueckas 6one3Hb cepaua (MBC) ocTaeTcsi OCHOBHOW MPUYUHOM MHBaNMAN3aLUM N CMEPTHOCTU
Ny, Tpyaocnoco6HOro Bo3pacTa. 3HaUNTeIbHYH YacTb NaLMeHTOB €O cTabu/IbHOWM CTeHOKapAMel cocTaBNAKT NaLeHTbI
¢ norpaHnYHbIMKU (40-70 %) cTeHO3aMM KOPOHaPHbIX apTepuii.

Llenb. W3yuntb aKTopbl KapAMOBACKYNSIPHON0 PpUCKa W TMPOBECTU CPAaBHUTENbHYK OLEHKY K/MHUKO-
aHrnorpagmMyeckoi KapTUHbI M )KECTKOCTU COCYAMUCTON CTEHKM Y 60/1bHbIX CTabuibHOM VBC ¢ norpaHUYHbIMM CTEHO3aMMU
KOPOHapHbIX apTepuii B 3aBUCMMOCTN OT COOTHOLUEHWS 6MOI0rMYECKOro 1 NacnopTHOro BO3pacTa, a TakXXe onpeaennTb
YpPOBeHb CTOMKMX MeTabonmToB okcmaa azota (NO) - Hutputos (NO2D.

MaTepuanbl U mMeTogbl . O6cnegoBaHo 40 60/bHbLIX CTabUIbLHOW cTeHOKapAnen 1-3-ro hyHKUMOHaNbLHOro
knacca (36 - My>U4uHbI) B Bo3pacTe 33-68 f1eT ¢ NorpaHMYHbIMY CTEHO3aMM KOPOHAPHbIX apTepuii. Mcxoas n3 3HaveHui
Ko3athhmumeHTa «nacnopTHbIN Bo3pacT/6uonornyeckunini Bospact» (K), 60nbHble 6b111 pa3geneHbl Ha gse rpynnbl. B 1-t0
rpynny BOLIAW NaLNeHTbl C BUOIOrMYECKMM BO3PacTOM, NpeBbillawmm nacnopTHbelii (K < 1.0 [0.53; 0.98]), Bo 2-10 - ¢
610N0rMYECKUM BO3PACTOM, PaBHbIM UK ycTynawowmnm nacnoptHomy (K > 1.0 [i.i; 1.5],p <o.oi).

Pe3ynbTaTbl . BonbHble cTabUNbLHOM CTEHOKapAMe ¢ MOrpaHNUYHbIMU CTEHO3aMW KOPOHapHbIX apTepuii NpeacTaB-
NS0T co60l AOCTAaTOMHO CEPbLE3HYHO TPyMMny UL, B NMiaHe nporHosa. MauyeHTbl ¢ NOBbIWEHHbBIM COCYAUCTbIM BO3PacTOM
0TNINYalOTCS He61aronPUATHLIM TEHEHUEM 3a60/1eBaHUSA U MeHee 61aronpuUATHbIM KapAnomMeTaboMyecknm npoguiemM no
CPaBHEHUIO C MaLMeHTaMU, y KOTOPbIX 61U0M0rnyeckmii BoO3pacT COOTBETCTBOBAs MacnopTHOMY. B To ke Bpems ypoBeHb
CTOMKUX MeTabonnToB okcmaa a3ota (NO) - HuTpuToB (NO2 B nsia3me He 3aBUCEN OT GMOIOrMYECKOr0 BO3pacTa NnaLueHToB.
3aKkn4yeHune . V3yyeHne cocyancToro Bo3pacTta U YpoBHA CTOMKMX MeTabonutoB okcmga azota (NO) - HUTpUTOB
(NO2y 60nbHbIX cTabunbHo MBC ¢ norpaHNYHbIMU CTEHO3aMU KOPOHapHbIX apTepuii npeacTaBnsieT 601bLLON NHTEPEC
1 TpebyeT AanbHelLero nccnefoBaHms.

KntoueBble cnoBa: uwemMmmndeckasi 601e3Hb cepaua, NorpaHMYHble CTEHO3bl KOPOHAPHbLIX apTepuii, NacnopTHbI/ BO3-
pacT, 610n10rM4ecKmnii Bo3pacT, oKcuj a3oTa.

O6pasey umTmpoBaHwmua: AxoHToB [.A., OctaHuHa H0.0., SibikoB A.lN. Nwemnyeckan 60ne3Hb cepaua ¢ no-
rpaHNYHbIMW CTEHO3aMW KOPOHapHbIX apTepuii. KnnHnyeckmne ocob6eHHoOCcTU. COOTHOLLIEHWE NAacnOPTHOrNo 1 61onorun-
yeckoro Bo3pacta // Journal of Siberian Medical Sciences. 2022;6(4):37-47. DOI: 10.31549/2542-1174-2022-6-4-37-47

Coronary artery disease with intermediate coronary artery
stenosis. Clinical peculiarities. The chronological age
and biological age ratio
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ANovosibirsk Tuberculosis Research Institute, Novosibirsk, Russia

ABSTRACT
Introduction. Coronary artery disease (CAD) remains the main cause of disability and mortality among working-
age people. A significant part of stable angina patients are patients with intermediate (40-70%) coronary artery stenosis.
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Aim. To study cardiovascular risk factors and make a comparative assessment of the clinical angiographic picture and
vascular stiffness in stable angina patients with intermediate coronary artery stenosis, depending on the chronological
age / biological age ratio, as well as to determine the level of long-term metabolites of nitric oxide (NO) - nitrites (NO2) .
Materials and methods. 40 stable anginaclass I-111 patients (36 men) aged 33-68 years with intermediate
coronary artery stenosis were examined. Depending on the values of the chronological age / biological age coefficient (K),
the patients were divided into two groups. The 1st group included patients with a biological age exceeding the passport age
(K < 1.0 [0.53; 0.98]), the 2nd group included patients with a biological age equal or inferior to the chronological age
(K>1.0[11;15],p <0.01).

Results. Stable angina patients with intermediate coronary artery stenosis represent a rather challenging group of
people in terms of prognosis. Patients with increased biological age are characterized by an unfavorable course of the dis-
ease and a less favorable cardiometabolic profile compared to patients whose biological age corresponded to the chrono-
logical one. At the same time, the level of long-term metabolites of nitric oxide (NO) - nitrites (NO2) in plasma did not
depend on the biological age of patients.

Conclusion. The study ofthe biological age and level of long-term metabolites of nitric oxide (NO) - nitrites (NO2
in stable CAD patients with intermediate coronary artery stenosis is of great interest and requires further research.
Keywords: coronary artery disease, intermediate coronary artery stenosis, chronological age, biological age, nitric oxide.
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BBEAEHWE

Nwemnueckass 6onesHb cepgua (LNBC), Hecmo-
TPS Ha akTMBHOe pa3BuUTUE MeAUKaMEeHTO3HbIX U
XUPYPruyeckmx MeTof0B SleHeHUs, 0OCTaeTCs OCHOB-
HOU NPUYNHON MHBaNUAU3aLUN U CMEPTHOCTU NL,
Tpygocnoco6Horo so3pacta [1]. HecmoTps Ha To, 4TO
TSXKecTb TeyeHus MBC, kak npaswuso, accoLmnmpo-
BaHa C reMogMHaMMNYecKn 3HAYUMbIM NMOPaXKEHUEM
KOpOHapHbIx apTepuin (KA), ¢ 4OCTaTOYHO 60/1bLLON
4acToTOM Npu aHrmorpagmueckom obcnegoBaHUM
AnarHocTmpyeTcs norpaHn4yHoe nopaxeHne KA
(40-70 %). BepgeHnme naymneHTOB C MNOAOGHBLIMMU
aHrmorpauyeckumm xapaktepuctukamu npoaosi-
»KaeT ocTaBaTbCA AUMEMMOW A7 KapAWosoros B
nnaaHe nNpeanovYTeHUS MeAMKAMEHTO3HOIO JieYeHUs
6o B OTAENbHbIX CMyvasx XUpypruyveckoii pesa-
ckynsapusauyum [2].

UacToe HecoBnageHue TSXXeNOoW KAMHUYECKOoN
KapTuHbl WBC, BNMOTb [0 pa3BUTUS WHMDapKTa
MMoKapga ¢ NorpaHNYHbIM NopakeHnemM KOpoHap-
HbIX apTepuii, y>ke 60ee Nonyseka ABASETCA Npes-
MeTOM MOBbLILLEHHOTO MHTepeca Kapguonoros [3].
BesycnoBHo, 601bHbIe MBC ¢ norpaHnU4HbIMK CcTe-
Ho3aMu KA npeactaensoT co60ii HEOAHOPOAHYIO
rpynny. TsHXecTb Te4eHUs 3aboneBaHUs onpeaens-
eTCHa KOMIMYeCcTBOM KapAMoBaCKyNsApHbIX (DaKToOpoB
pucka (Bo3pacT, Mos, apTepuanbHas rMNepToOHUS
(A, aucnunugemuna (OJ11), oXKnpeHne, KypeHue,
HapyLleHUs yrnesofHOro obmeHa), a Takxxe Bo3pac-
ToM MaHugectaumn WBC, Hannumem wHbapkra
MMoKapga WAM OCTPOro KOPOHapHOro cuHgpoma
(OKC) B aHaMHe3e, xapaKTepoM MOpaKeHUs Kopo-
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INTRODUCTION

Coronary artery disease (CAD), despite the
active development of medical and surgical meth-
ods of treatment, remains the main cause of disabil-
ity and death in working-age people [1]. Despite the
severity of CAD is usually associated with a hemo-
dynamically significant lesion of the coronary arter-
ies (CA), an intermediate lesion ofthe CA (40-70%)
is diagnosed with a fairly high frequency during
angiography. The management of patients with
such angiographic characteristics continues to be a
dilemma for cardiologists in terms of preference for
medical treatment or, in some cases, surgical revas-
cularization [2].

The frequent discrepancy between the severe
clinical picture of CAD, up to the development of
myocardial infarction with intermediate coronary
artery disease, has been the subject of an intense
interest of cardiologists for more than half a century
[3]. Undoubtedly, CAD patients with intermediate
coronary artery stenosis represent a heterogeneous
group. The severity of the disease is determined by
the number of cardiovascular risk factors (age, gen-
der, arterial hypertension (AH), dyslipidemia (DLP),
obesity, smoking, disorders of carbohydrate metabo-
lism), as well as the age of CAD onset, presence of
myocardial infarction or acute coronary syndrome
(ACS) in a history, the nature of the coronary lesion
according to coronary angiography [4-6].

It is known that atherosclerosis affects the elastic
properties of arteries, which is accompanied by an
increase in their stiffness and the pulse wave velocity
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HapHOro pycna no AaHHbIM KOpOHapoaHruorpadpuu
[4- 6].

M3BecTHO, 4YTO Mpu arepocksepo3e cTpajaroT
3NacTNYecKme CBOMCTBA apTepuin, YTO CONPOBOXKAa-
IOTCA MOBbILWEHVNEM MX XXECTKOCTU U YBe/IMYEHUEM
CKOPOCTU pacnpocTpaHeHUs My/bCOBOM BOJHbI
(CPINB), 4TO MOXET Bbl3blBaTb MOBbILIEHNE MpPes- U
NOCTHArpy3Ku Ha /eBblii Xenygoyek, aptepuanb-
Horo paeneHus (Al) v yBennyeHme MoTpebGHOCTU
MUokKapga B kucnopoge. CerogHs nsmepeHue CPI1B,
cornacHo nonoxeHusam European Best Practice
Guidelines, sBnseTca 06WeNPUHATLIM 1 AOCTAaTOYHO
NPOCTbIM HEWHBA3WBHbIM METOLOM onpefeneHus
YKECTKOCTU apTepuanbHOM CTEHKU U KOCBEHHbIM
MeTOAOM BbISIBEHUSA Kanbuudpukaunum aptepuin [1].
Kpome atoro, namepeHue CPIB pacueHuBaeTCcs Kak
OAVH M3 NPOCTbIX W felleBblX MeTOAO0B OLEeHKMN
cepAeyHO-cocyanCToM Kanbunumkaumnm, aysenmue-
Hne CPIB npegnaraeTcs paccMaTpmBaTb Kak Npu-
3HaK CYOK/IMHMYECKOro KOPOHapHOro aTepockrie-
po3a [7]. B pamkax PoTTepaamMcKoro nccnegoBaHums
y 2835 npaKTn4ecku 340pOBbIX N0A4eN 6bi10 ycTa-
HOB/IEHO, YTO PUCK CephevyHO-cocyancTbiX 3abone-
BaHMi (CC3) yBenuumsasncs c sospactaHuem CPI1B,
B TO >Xe Bpems CPIB aBniseTcs He3aBUCUMbIM Mpe-
AnkTopoM NIBC 1 MHCYNbTOB Y NMPaKTUYeCcKn 340p0-
BbIX Ntofei. Moka3aHo, YTO >XXeCTKOCTb COCYAUCTOM
CTEHKW 3aBUCUT OT BO3pacTa, YpoBHA All, KypeHus,
Maccbl Tena, rMnepxonecTepUHEMMN N Apyrux Mogn-
hrympyembix U HemogunduumpyembiX (HakToOpoB
pucka [7]. Mo mepe yBennuyeHma CPIIB nuHerHO
BO3pacTaeT KapanoBackynspHbii puck (KBP), B oco-
6eHHOCTM Npu ypoBHe CPIB BbiLe 12 M/c, 4TO CHU-
TaeTcs MOpPOroBbIM 3HayYeHUeM corsacHo EBponeii-
CKMM pekomMmeHgaumsam rno Al 2018 r. [8]. YBenunue-
Hne CPIB 6onee 12 m/c accoummpoBaHo ¢ 50%
NOBbILLIEHNEM PUCKa CEpAeYHO-COCYAUCTbIX CObbI-
TUiA, a 6onee 13 m/c - ¢ 10-neTHen CMEPTHOCTbIO
60nbHbIX Al [9]. MoBbiweHne CPIB TecHO B3au-
MOCBSI3aHO C MPOLLECCOM CTapeHus U ABseTcs
04HUM N3 MapKepoB TaK Ha3blBaeMOro CMHApPOMA
paHHero cocyguctoro crtapeHus (Eariy Vascular
Ageing - EVA-syndrome). Npn 3TOM XapaKTepHbIM
KNMHNYECKMM MPOSIBNIEHUWEM [aHHOro COCTOSAHUSA
SABNSeTCA paHHAS MaHudgecTauma AT n UBC [10, 11].
OfHako, yuuTbiBass TO, YTO MeTof onpefeneHus
CPIB 3aBUCUT OT ypoBHA A/ll, 4UTO orpaHM4uBaeT
ero K/WHMYEeCcKoe WCNosib30BaHue, B MocnegHue
rofbl CTas LWMPOKO UCMO/b30BaThCA TaKol NokKasa-
Tenb, Kak Cardio-Ankle Vascular Index (CAVI) -
cepAeyHO-N0AbKEeYHbI  COCYAUCTbIN MHAEKC
(C/ICN), He nmerLWmni NOJOGHbIX OFrPaHNYEHNN K
NO3BONSAIOLWLIMIA OLLeHUBATbL aopTy Ha BCEM ee NMpoTA-
>XeHun [8]. lMokaszaHo, 4TO noBbiweHne CJICU
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(PWV), which can cause an elevation of pre- and
afterload on the left ventricle, blood pressure (BP)
and an increase in myocardial oxygen demand.
Today, the measuring of PWV, according to the
European Best Practice Guidelines, is a commonly
accepted and simple non-invasive method for deter-
mining arterial stiffness and an indirect method for
detecting arterial calcification [1]. In addition, the
measuring of PWV is regarded as one of the simplest
and most inexpensive methods for assessing cardio-
vascular calcification; while an increase in PWV is
proposed to be considered as a sign of subclinical
coronary atherosclerosis [7]. The Rotterdam Study
of 2835 apparently healthy people found that the risk
of cardiovascular disease (CVD) increased with the
PWYV rise, with the PWV being an independent pre-
dictor of CAD and stroke in apparently healthy peo-
ple. It has been shown that the stiffness of the vascu-
lar wall depends on age, BP level, smoking, body
weight, hypercholesterolemia, and other modifiable
and non-modifiable risk factors [7]. As PWV
increases, cardiovascular risk (CVR) increases lin-
early, especially when the PWYV level is above 12 m/s,
which is considered the threshold value according to
the 2018 ESC/ESH Guidelines for the management
of AH [8]. A PWV increase of more than 12 m/s is
associated with a 50% increase in the risk of cardio-
vascular events, and above 13 m/s is associated with
a 10-year mortality in hypertensive patients [9]. An
increase in PWYV is closely related to the aging pro-
cess and is one of the markers of the so-called early
vascular aging syndrome (EVA-syndrome). At the
same time, the characteristic clinical aspects of this
condition is the early manifestation of AH and CAD
[10, 11].

However, taking into account that the method for
PWYV measuring depends on a BP level, which limits
its clinical use, in recent years such an indicator as
the cardio-ankle vascular index (CAVI) has become
widely used - it is free from similar limitations, and
allows to assess the aorta throughout its total length
[8]. It has been shown that the increase in CAVI is
directly associated with the age, BP, history of diabe-
tes mellitus (DM), hereditary taint, obesity, DLP.
There is convincing evidence that CAVI is a marker
of the systemic atherosclerotic process and a crite-
rion for its progression. There are works indicating
the association between an increase in CAVI and cor-
onary artery lesions in CAD patients, but without a
clear dependence on the hemodynamic significance
of the involved arteries [8, 12].

One of the most important factors of human
aging is the biological age of blood vessels, since in
aging there is an increase in the stiffness of the arte-
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HanpsMyl CBfA3aHO C BO3pacTom, All, Hanu4yuem
caxapHoro pguabeta (CL), OTAroweHHOM Hacneg-
CTBEHHOCTbIO, oXkupeHuem, AJ1M. EcTb ybegntenb-
Hble JaHHble 0 TOM, 4To CJICU/ aBNseTca MapKepom
CUCTEMHOI0 aTepoCK/IepoTUYECKOro npolecca WU
KpuUTepveM ero nporpeccupoBaHus. Wmetotes
paboTbl, CBUAETE/bCTBYIOLME O B3aMMOCBA3N yBe-
nnyenna CNICU ¢ nopaxeHmnem KAy 60nbHbIX VIBC,
0oAHaKo 6e3 YeTKOM 3aBUCMMOCTU OT FremofunHamMm-
YECKOW 3HAYMMOCTY MOpPaXKeHHbIX apTepuit [8, 12].

OgHUM K3 BaXKHEWLWUX (aKTOpoB CTapeHUs
yesioBeka ABMseTCA BMONOrMYecKUin BO3pacT COCy-
[0B, NMOCKO/bKY C BO3PacTOM MPOUCXOAUT MOBbILLe-
HVe <«OKECTKOCTU» apTepuasibHOM CTeHKU WU3-3a
M3MEHEHU COOTHOLUEHUS 3/acTUHA N KonnareHa,
YMeHbLUaeTca 31aCTUYHOCTb COCYA0B U HapyLLaeTcs
dyHKuMa angotenms [8, 13]. MoaTomMy COOTBETCTBUE
BO3pacTa nauueHTa M COCTOAHUSA apTepuii npocne-
>XMBaeTcsA He Bcerga, U 9akTopom pucka cepaeyHo-
COCYAMCTOW NaToN0rMn ABASETCA He CTO/IbKO peanb-
Hbli BO3pacT NauMeHTa, CKOMbKO «BO3pacT» ero
cocyaucTon cuctembl. Ha cocyaucTbii BoO3pacT,
NOMMMO BO3pacTa XPOHOIOMMYECKOro, MoryT Bau-
ATb NoKa3aTe/In apTepuasibHOro AaBfeHus, rAavke-
MUKW, OXUPEHUE, TUNEPIUNULEMUU, HAPYLUEHUS
MUKpoUnpKynaummn. CocyancTbliin (cepaeyHblii, 61o-
nlornyecknii) Bo3pact ABASETCA 3KBUBaNIEHTOM XPO-
HO/TOrMYECKOro Bo3pacTa «uUaeasibHOro» nauueHTa
C TakKuUM >Xe YypOBHEeM puCKa pa3BUTUA CepheyHOo-
cocyamcTbix ocnoXkHeHnin (CCO), Kak ny obecnepgye-
MOro, HO B OTCYTCTBME Yy HEro MOANULUNPYEMbIX
thakTopoB pucka (®P) [14]. MoHATME «COCYANCTbIN
BO3pacT» 60nee yA06HO B 0OLEHNN C NaUWeHTaMu,
KOTOpble MpuAatoT emy 60/bllee 3HayeHUe, 4vem
pucky no wkane SCORE. bonee BbiCOKME LUGPbI
COCYAMCTOro BO3pacta Mo CpaBHEHUIO C nacnopT-
HbIM MO3BONAKT MPEANONOXKNUTL Hannume CUH-
ApoMa paHHero cocyAucToro CTapeHus, 0 KOTOPOM
YMNOMMHaNOoCh Bbille. BbicOKas 3HAYMMOCTb OLEHKM
COCYAMNCTOro BO3pacTa cBfA3aHa ¢ HeOBXOAUMOCTbIO
60/1ee TOYHOW OLEHKWN CTPYKTYPHbIX U (DYHKLMO-
HaNbHbIX U3MEeHEeHNI cocyA0B, BHYTPEHHMX OPraHoB
M opraHusma B uenom [8, 13].

Cocyauctblii (6MOOrMYecKnin) Bo3pacT MOXKET
6bITb Bbllle MNAacrnopTHOro WAW paBHbIM eMy, a B
OTAENbHbIX Cny4vasx gaxe Huxe (heHOMeH 340po-
BOro crapeHus). CocyaucTblii BO3pacT onpegens-
eTcsa no oueHke 3HadyeHnii CAVI [8]. MpeobnagaHue
61010rMYecKoro Bo3pacTa COCyA0B Haj nacnopT-
HbIM, 6e3yC/I0BHO, AB/ISIETCA MapKepoOM COCYAUCTOro
cTapeHnsi. OfHaKo [0 HacTOSLWEro BpPeMeHU He
onpegeneHbl KPUTEPUN OLLEHKN B3aUMOOTHOLLEHUSA
NacnopTHOro 1 COCyAMCTOro Bo3pacTa. Tak, oTAesNb-
Hble aBTOpPbI Npeg/iaralT CYNTATb COCYAUCTbINA BO3-
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rial wall due to changes in the elastin and collagen
ratio, the elasticity of blood vessels decreases, and
endothelial function is impaired [8, 13]. Therefore,
the equivalency of the patient’s age and state of his
arteries is not always traced, and the risk factor for
cardiovascular pathology is not so much the
patient’s chronological age as the age of his vascular
system. Vascular age, in addition to the chronologi-
cal age, can be affected by blood pressure, glycemia,
obesity, hyperlipidemia, and microcirculation dis-
orders. Vascular (cardiac, biological) age is the
equivalent of the chronological age of a model
patient with the same risk level of cardiovascular
complications (CVC) as in the subject, but in the
absence of the modifiable risk factors (RFs) [14].
The concept of vascular age is more convenient in
communication with patients who highlight it more
than the risk on the SCORE risk chart. Higher num-
bers of the vascular age compared to the chrono-
logical age suggest the presence of the early vascu-
lar aging syndrome which was mentioned above.
The high significance of the vascular age assess-
ment is associated with the need for a more accu-
rate data on the structural and functional changes
in blood vessels, internal organs and the body as a
whole [8, 13].

The vascular (biological) age may be higher than
the chronological one or equal to it, and in some
cases even lower (the phenomenon of healthy aging).
Vascular age is determined by assessing CAVI values
[8]. The predominance of the biological age of ves-
sels over the chronological one, of course, is a marker
of vascular aging. However, the criteria for assessing
the chronological age and vascular age association
have not yet been determined. Thus, some authors
suggest that vascular age be considered elevated if it
exceeds the chronological age by more than 4 years
[15]. To assess the chronological and vascular age
ratio, we proposed the estimation of the chronologi-
cal age / vascular age coefficient. Values of the coef-
ficient < lindicate the predominance of the vascular
age over the chronological age, and can serve as a
marker of vascular aging.

Endothelial dysfunction, including disorders of
nitric oxide (NO) metabolism, is an important patho-
genetic component of AH, CAD, atherosclerosis, and
many other diseases. The main pathway of NO
metabolism is carried out by reactions with hemo-
protein, as a result NO is converted into its final
metabolites - nitrite (NO2) and nitrate (NO3) ions.
Nitrite anions quantification in biological fluids is
widely used in biological and clinical studies, includ-
ing cardiological ones [16]. The results of studies
regarding the determination of the level and correla-
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pact NoBbIWEHHbIM B TOM C/lyyae, ec/in OH MNpeBbl-
LaeT nacnopTHbIN 6onee yem Ha 4 roga [15]. Hamu
ONA OUEHKM B3aMMOOTHOLUEHUS NacnopTHOro wu
COCYAMCTOro BO3pacTa MnpensiodXXeHO onpegeneHue
Ko3hpmymeHTa «NacnopTHbIM Bo3pacT/cocyancTblin
BO3pacT», 3HaYEHMS KOTOPOro MeHee eMHNLbI CBU-
[eTenbCTBYIOT O NpeobnagaHUM COCYAUCTOr0 BO3-
pacTta Haf nacrnopTHbIM U MOTYT CNY>XUTb MapKepoMm
COCYAMCTOr0 CTapeHuns.

OncyHKUna aHA0TeNNA cocyoB, B TOM YuCe U
HapyLleHuMe cekpeumn okenaa asota (NO), aBnsetca
BaXXHbIM MaTOreHeTUYeCKMM KOMMOHeHTOM Al
MBC, aTepocknepo3a M MHOrMMx Apyrux 3abonesa-
HuniA. OcCHOBHOM NyTb MeTabonuama NO ocyuiect-
B/1SeTCA C MOMOLLbIO peakunii ¢ reMonpoTeENHOM, B
pesynbtate KoTopbix NO npeBpallaeTcs B CBOU
KOHEYHble MeTabonnTbl - NOHbI HUTpUTa (NO2) 1
Hutpata (NO3). KonnuecTBeHHOe onpejeneHune
HUTPUT-aHUOHOB B OGMOMIOTMYECKUX XKULKOCTAX
Nosyynno LLUMPOKOe pacnpocTpaHeHue B 6U0N0orn-
YECKMX U KIIMHUYeCKUX paboTax, B TOM YmUcne Kap-
avonormyeckoro npogwuna [16]. HeogHO3HauHbI
pe3ynbTaTbl UCCNEfOBAHUNA, KacalolimMxcs onpeje-
NIeHUS YPOBHA N KOppensauuii Nnpoayktos meTabo-
nmn3ma NO npwm ctabunbHon MBC. Tak, noBbilleHne
ypoBHA MeTabonntos NO npu runepxonectepuHe-
MWK CBA3LIBAIOT C MHTMOUpyoWmnm agenctemem NO
Npyv OKWUCAEHUU JINMONPOTENA0B HU3KOMA MOTHO-
ctn (JIMHM). Mostomy KoHueHTpaums NO mMoxxeT
yBEeNMUMBaTbCA COOTBETCTBEHHO WHTEHCMBHOCTU
cBobogHopagnKanbHoOro okucneHma JMHM. Mpwy
Al ycuneHue cmuctemHoro cuHte3a NO cBsi3aHO C
NOBbILLEHNEM aKTUBHOCTU He BbipabaTtbiBatoLLelics
B Hopme iNOS B kneTkax rnagkom MycKynaTypbl
COCYZlOB M MaKpogaros noj AelcTBMEM LUTOKU-
HoB [17].

LLE/Tb MCCJTEQOBAHUNA

MN3yunTb haKTopbl KapAMOBACKY/SIPHOIO puCKa
W TMPOBECTU CPaBHUTE/IbHYK OLEeHKY K/IUHUKO-
aHrunorpauyeckoii KapTuHbI U XKECTKOCTU cocyan-
CTOWM CTEHKWU Yy 60/IbHbIX cTabunsHol MBC ¢ norpa-
HUYHbLIMW CTEHO3aMUW KOPOHAPHbIX apTepuii B 3aBU-
CUMOCTM OT COOTHOLUEHUS OBUMOMOTUYECKOro U
NacnopTHOro BO3pacTa, a TakXXe OnpefenuTb ypo-
BEHb CTOMKMX MeTabonmtoB okcupga asota (NO) -
HuTputos (NO2.

MATEPUVAJIbI N METO/bI

O6cnenoBaHo 40 60/bHbIX CTabWUIbHOM CTEHO-
Kapguen pyHKunoHanbHoro knacca (®K) 1-3 (36 -
MY>XUMHbI, CPeAHNIA BO3pacT 60/bHbIX - 53.1 [44.7;
57.1]) roga c norpaHnyHbIMU (40-70 %) cTeHO3amMK
KOpPOHapHbIX apTepuii u cpefHel AaBHOCTbIO uLle-
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tions of NO metabolites in stable CAD are ambigu-
ous. Thus, an increase in the level of NO metabolites
in hypercholesterolemia is associated with the inhib-
itory effect of NO on the oxidation of low-density
lipoproteins (LDL). Therefore, the concentration of
NO can increase according to the intensity of LDL
free radical oxidation. In AH, an increase in systemic
synthesis of NO is associated with an increase in the
activity ofiNOS thatis not normally produced in vas-
cular smooth muscle cells and macrophages under
cytokines [17].

AIM OF THE RESEARCH

To study cardiovascular risk factors and carry out
a comparative assessment of the clinical and angio-
graphic picture and vascular stiffness in stable CAD
patients with intermediate coronary artery stenosis,
depending on the biological age and chronological
age ratio, as well as to determine the level of long-
term metabolities of nitric oxide (NO) - nitrites
(NO2).

MATERIALS AND METHODS

We examined 40 patients with class I-111 stable
angina (36 men, the mean age of patients is 53.1
[44.7; 57.1] years) with intermediate (40-70%) ste-
noses of coronary arteries and the mean ischemic
history duration of 24 [7; 47] months. Criteria for
inclusion into the study: grade 1-2 AH, follow-up by
a cardiologist or therapist for at least 6 months, drug
therapy for CAD, AH and, if necessary, diabetes mel-
litus. Exclusion criteria: ACS less than 6 months ago,
CA stenosis more than 70% according to coronary
angiography (CAG), coronary artery surgery, onco-
logical, autoimmune and chronic somatic diseases in
the acute stage, highly infectious diseases and men-
tal iliness, familial hypercholesterolemia. Coronary
angiography was performed on an INNOVA 3100
(USA) angiography system. Cardio-ankle vascular
index and the biological age were assessed using a
VaSera VS-1500N sphygmomanometer (FUKUDA
DENSHI, Japan). Next, the chronological age / bio-
logical age coefficient was calculated, based on the
values of which the patients were divided into two
groups. Group 1 included patients with a biological
age exceeding the chronological one (K < 1.0 [0.53;
0.98]); group 2 included patients with a biological
age equal or inferior to the chronological one (K >
1.0; [1.1; 1.5]).

The level of long-term metabolites of nitric oxide
(NO) - nitrites (NO2 in plasma of patients was mea-
sured spectrophotometrically (X=540 nm) using the
Griess reagent. To determine the levels of NO2 a cal-
ibration curve was built using 1 mM sodium nitrite
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MUYEeCKOro aHamHesa 24 [7; 47] wmec. Kputepumn
BK/IIOUEHNA B wuccnegosaHme: Al cteneHn 1-2,
HabnogeHMe Kapaumonorom uauM TepaneBTOM He
MeHee 6 Mec, MeMKaMeHTO3Has Tepanus No NoBoay
MBC, AT n Npu He06XOAMMOCTU caxapHOro gnabeTa.
Kputepnn wucknioveHnsa: OKC pgaBHOCTbIO MeHee
6 mec, cteHo3 KA 6onee 70 % no gaHHbIM KOpOHap-
Holi aHrmnorpaguu (KAI), onepaTmBHOe BMella-
TeNbCTBO Ha KOPOHApPHbIX apTepusx, OHKOMNoru4e-
CKMe ayTOUMMYHHbIE N XPOHNYECKME coMaTuveckume
3aboneBaHUsAMN B CcTagnum 06OCTPEHUS, OCTpble
WH(MEKLUVOHHbIE W MNcUXMYeckue 3abonieBaHUSA,
cemelHas runepxosnectepuHemus. KopoHapoaHrmo-
rpamsa nposogmnacb Ha aHruorpauMyeckom anna-
pate INNOVA 3100 (CLUA). MNoka3aTenn cepaeyHo-
No4bIKEeYHOro cocyaAncToro nHaekca u bronoruye-
CKOro BO3pacTa OLeHWBa/INCb C WCMOJIb30BaHNEM
curmomaHomeTpa VaSera VS-1500N (FUKUDA
DENSHI, AnoHwus). anee Bbluncnsaicsa Koappuyn-
eHT «MacrnopTHLIA BO3pacT/cocyaucTbli BO3pacT»,
MCX0As U3 3HAYEHMI KOTOPOro 60/bHble ObINN pas-
JeneHbl Ha ABe rpynnbl. B 1-10 rpynny BowwAum naym-
€HTbl C 6MONOrMYecKMM BO3PACTOM, MpPeBbILLALO-
wmm nacnopTtHbin (K <1.0 [0.53; 0.98]); BO 2-t0 - C
61010rMYecKNM BO3PacToM, paBHbIM MM yCTynato-
wmm nacnoptHomy (K > 1.0; [1.1; 1.5]).

YpoBeHb CTOMKUX MeTabonuToB OKcuaa asoTta
(NO) - HuTpuToB (NO2 B nnasme 60MbHbIX ONpeae-
nann cnektpogoTtometTpuydeckm (X = 540 HM) C
ncnonb3oBaHUem peakTusa 'pucca. Ona onpegene-
HUA ypoBHe NO2cTponm KannbpoBOUHYIO KPUBYHO
¢ ucnosib3doBaHmem 1 MM HuTputa HaTpua (Merck,
CLUA), pe3synbTaTbl Bblpaxkain B MKM/mn. B Kaue-
CTBE KOHTPO/SA MPOBOAMMOCH OMNpefe/nieHNne YypPoBHS
CTOMKUX MmeTabonmToB okcuga azota (NO) - HUTPU-
ToB (NO2 y 14 300p0BbIX Nny, B Bo3pacte 30-50 ner.

Bce cTtaTucTuyeckue pacyeTbl NPOBOAWIUCL B
nporpamme RStudio (version 0.99.879 - ©2009-
2016 RStudio, Inc., USA, 250 Northern Ave, Boston,
MA 02210) Ha s3blke R (R Development Core Team
(2015). R: A language and environment for statistical
computing. R: Foundation for Statistical Computing,
Vienna, Austria. URL: https://www.R-project.org/).
Onsa cpaBHeHMA MokasaTesiel mexgay rpynnamu
MCMN0b30BaACA HernapameTpPUYECKUin Y-Kputepuii
MaHHa - YNTHU. [leCKPUNTUBHbIE XapaKTePUCTUKN
npeAcTaBeHbl B BUAe MeAnaHbl [MepBblii KBApPTUIIb;
TpeTuit KBapTUb] A1 YNCNOBbIX AaHHbIX, MPOLEH-
TOB [HWMXHAS rpaHuua - 95% [0BEepPUTENbHbIN
nHTepBan (AWN); BepxHas rpaHuua - 95% O] ans
KaTeropmanbHbIX JaHHbIX C BblYMCNEHWEM FpaHuL,
O no cdopmyne BunbcoHa. N5 CTaTUCTUYECKOM
NPOBEPKN TMMNOTe3 0 PaBEHCTBE YNC/IOBbIX XapaKTe-
pPUCTUK BbIBOPOYHbLIX pacnpefeneHunii B cpaBHUBae-
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(Merck, USA), the results were expressed in pM/ml.
As a control, the level of long-term metabolites of
nitric oxide (NO) - nitrites (NO2 was determined in
14 healthy individuals aged 30-50 years.

All statistical calculations were carried out in the
RStudio software (version 0.99.879 - ©009-2016
RStudio, Inc., USA, 250 Northern Ave, Boston, MA
02210) in the R language (R Development Core
Team (2015). R: A language and environment for
statistical computing, R: Foundation for Statistical
Computing, Vienna, Austria, URL: https://www.R-
project.org/). The nonparametric Mann-Whitney
U-test was used to compare values between groups.
Descriptive characteristics are presented as a median
[first quartile; third quartile] for numerical data,
percent [lower limit 95% confidence interval (Cl);
upper limit 95% CI] for categorical data with calcu-
lation of CI limits using the Wilson formula. For sta-
tistical checking of hypotheses of equality of the
numerical characteristics of sampling distributions
in the compared groups, the unpaired Mann-Whit-
ney Y-test was used, the distribution bias was calcu-
lated with the construction of a 95% confidence
interval for the bias. The two-sided Fisher’s exact
test was used to compare binary and categorical
indicators. Statistical hypotheses were tested at the
critical significance level p = 0.05, i.e. the difference
was considered statistically significant if p < 0.05.
The lower limit of evidentiary power was taken equal
to 80%.

RESULTS

According to the majority of clinical and anam-
nestic parameters, patients of both groups did not
differ significantly, except for a higher frequency of
the early onset (before 45 years of age) of AH and
CAD in the group of patients with increased biologi-
cal age (Table 1).

Comparison of lipid metabolism parameters with
CAVI values also revealed a more unfavorable pic-
ture in patients of the 1st group, which were charac-
terized by higher triglyceride levels, slightly higher
frequency of DLP, and higher CAVI values (Table 2).

The level of long-term metabolites of nitric oxide
in plasma in both groups of patients was 26.8 [21.57;
32.83] pM/ml, not differing in individuals with high
and normal biological age, but significantly exceed-
ing that in the control group (12.5 [9.34; 15.21]
pM/ml). Finally, there were no significant differ-
ences between the groups in the nature of angio-
graphic changes: the number of patients with single,
two- and multivessel coronary artery disease did not
differ significantly (Fig. 1).
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MbIX Fpynnax Ucrosib3oBancsa HenapHbiii (T-kpuTe-
puii MaHHa - YUTHU, Npon3BOAUICS pacyeT cMeLlle-
HUS pacnpegeneHunii ¢ noctpoeHuem 95% foBepu-
TeNbHOro MHTepBana Ans cMeLleHus. s cpaBHe-
HUS GMHApPHbLIX WM KaTeropuasbHbIX MOKa3laTesnen
NMPUMEHSNCA TOYHbIA ABYCTOPOHHUI KPUTEpUIA
duwepa. MpoBepKy CTaTUCTUUYECKUX TUMOTE3 Mpo-
BOAVAN TMPU KPUTUYECKOM YPOBHE 3HAUYMMOCTU
p = 0.05, T.e. pasnuMuuve cuyMUTaIN CTAaTUCTUYECKU
3Ha4YnMbIM, ecnu p <0.05. HMXHIOO rpaHnLy AoKa-
3aTeNbHOM MOLWHOCTKN 6pasin paBHon 80 %.

PE3YJIbTATbI

Mo 60AbWNHCTBY KANHUKO-aHaAaMHECTUYECKNX
nokasatesnieii 60/ibHble 06enX rpynn 3HA4YMMO He
pasnnMyanincb 3a UCKAOUYEHUEM 6O0/bLUEN YacTOTbl
ae6toTa B monogom (go 45 net) sospacte Al u MIBC B
rpynne nauueHTOB C MOBbIWEHHbIM COCYAMUCTbIM
Bo3pacTtom (Tabn. 1).

DISCUSSION

Stable angina patients with intermediate coronary
artery stenosis represent a fairly challenging group of
people in terms of prognosis. Despite the absence of
obstructive lesion of coronary vessels, the risk of car-
diovascular complications is due to almost 100%
presence of hypertension with a predominance of the
hypertensive history duration over the duration ofthe
ischemic one, as well as such cardiometabolic signs as
a high BMI, high frequency of DLP and obesity.

The predominance of the vascular age over the
chronological age reflects more pronounced, and
possibly earlier, aging processes, accompanied by a
loss of vascular elasticity and increase in stiffness of
vessels. In this regard, the proposed chronological
age and vascular age ratio at < 1.0 may indicate an
increase in a vascular (biological) age, and be the
basis for identifying the corresponding phenotype of
patients.

Ta6n|/|u,a 1. KnnHnkKo-aHaMHecTnyeckune nokasarenny 60/1bHbIX MIBC B 3aBUCMMOCTW OT COOTHOLLEHUNS nacnopTHoro un

61MoN0rnYeckoro BO3pacTa

Table 1. Clinical and anamnestic parameters in CAD patients depending on the chronological and biological age ratio

l-arpynna (npeo6nagaHune
cocyancToro Bo3pacrta Hafj,
nacnopTHbIM; K <1.0)

Group 1 (predominance of
the biological age over the
chronological age; K <1.0)

Moka3aTenb
Parameter

KoahpnymeHT «nacnopTHbIA
BO3pacT/cocyamncTblii BO3pacT»
Chronological age / biological age
coefficient

2-arpynna (cocyaucTblii
BO3pacT paBeH Nn6o yctynaer
nacnopTHomy; K >1.0)

Group 2 (biological age p
isequal or inferior to the
chronological age; K >1.0)

My>xuunHbl / Male patients
BospacT, net / Age, years

[aBHOCTb ULLEMNYECKOrO aHaMHe3a, NieT
Duration of CAD, years

[aBHOCTb rMNEPTOHNYECKOTO
aHaMHe3sa, fieT
Duration of AH, years

CemeliHbln aHaMHe3 VBC
Family history of CAD

[e6toT Al go 45 net
AH onset under 45 years

Le6toT BC ao 45 net
CAD onset under 45 years

KypeHune / Smoking

MHpekc macchl Tena, Kr/m2
Body mass index, kg/m2

MHapKT MMoKapja B aHamMmHe3e
Myocardial infarction history

O>kupeHune / Obesity
CaxapHblit gnabeTt
Diabetes mellitus

MpnmevaHne

n=21 n =19

0.82 [0.53; 0.98] 1.40 [1.02; 1.61] <0.01
19 (90.5 % [78.3 %; 96.3 %]) 17(89.5 % [75.4 %; 94.3 %]) >0.05
53.0 [46.5; 55.0] 51.2 [44.3;56.2] >0.05
19[15; 2.3] 1.8 [1.4; 2.4] >0.05
51[4.7;6.1] 4.91[4.1,6.8] >0.05
19 (90.5 % [78.1 %; 95.3 %]) 18 (94.7 % [82.4 %; 97.3 %]) >0.05
9 (42.9 % [34.3 %; 56.2 %]) 1(5.3 % [4.1 %; 5.9 %]) <0.01
7 (33.3 % [28.4 %; 44.1 %]) 1(5.3 % [4.1 %; 6.2 %]) <0.01
16 (76.2 % [64.3 %; 82.4 %)) 15 (78.9 % [64.3 %; 88.2 %]) >0.05
31.6 [29.5 %; 39.6 %] 31.0 [30.2 %; 37.4 %] >0.05
4 (21.1 % [18.2 %; 26.1 %]) 2 (10.5 % [4.3 %; 16.1 %)) >0.05
10 (47.6 % [34.5 %; 58.2 %]) 9 (47.4 % [34.2 %; 57.4 %]) >0.05
4 (21.1 % [16.3 %; 26.3 %]) 1(5.3 % [3.2 %; 7.1 %]) >0.05

Note. CAD - coronary artery disease; AH - arterial hypertension.
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. BC - nwemunyeckas 6onesHb cepaua; Al - aptepranbHas rmnepToHUs.
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Tabnuua 2. NMokasartenu nunugHoro oébmeHa n CJICU y o6cnefoBaHHbIX 60/1bHbIX
Table 2. Parameters of lipid metabolism and CAVI in the examined patients

Moka3aTenb /Parameter

l-arpynna/Group 1 2-arpynna/ Group 2 p

XC NMHM, mmone/n | LDL cholesterol, mmol/I 3.5[2.8; 5.1] 3.2 [2.4;4.8] >0.05
XC NnBri, mmons/n | HDL cholesterol, mmol/I 1.47 [0.84; 1.9] 1.40 [0.82; 1.9] >0.05
T, mmons/n | TG, mmol/I 2.3 [0.9; 3.2] 14 [0.53; 2.4] 0.01
Yucno 6onbHbIX ¢ 411 | Number of patients with DLP 21 (100.0 %) 17 (89.5 % [78.3 %; 94.3 %]) >0.05
CNcun / CAVI 8.6 [8.1; 9.8] 7.2 [6.4; 8.7] 0.01

MpumeyvyaHue .

XC NMOHM w NMNBM - xonectepuH NUMNONPOTENAOB HWU3KOW W BbICOKOW MNAOTHOCTU COOTBETCTBEHHO; TI -

Tpurnuuepuabl; 400N - aucnunugemus; CZICU - cepfedHO-N04bIXKEUYHbIN cOCyanUCTbIA UHAEKC.
Note. LDL and HDL - low and high density lipoprotein, respectively; TG - triglycerides; DLP - dyslipidemia; CAVI - cardio-ankle

vascular index.

ConocTasrieHne nokasatenei nnuaHoro
obMeHa ¢ nokasatensamu CJZICU TakXXe BbISBUIO
60s51ee HEGNAroNPUATHYIO KapTUHY Y NauneHToB 1-i
rpynnbl, OTINYaBLUNXCA 60/1ee BbICOKMMU 3HAYEHN-
AMU TPUTNULEPUAOB, HECKO/IbKO 60/bLUei yacTo-
To OJ1M n 6onee BbICOKMMMK 3HavyeHussmMu CJ1ICU
(tabn. 2).

YpoBeHb CTOKMX MeTaboNMTOB OKCMa a3oTa B
nnasme B 06emx rpynnax nauueHTOB COCTaBUJI
26.8 [21.57; 32.83] MKM/Mn, He pasnuyascb y nu
C BbICOKMM W HOPMasbHbIM 6MOMOrMYECKUM BO3-
pacToM, HO 3HA4YMMO MpeBbillas TaKOBYK B KOH-
TponbHoOW rpynne (12.5 [9.34; 15.21] mkKM/mn).
HakoHel, He 6bl/10 BbISABIEHO 3HAYUMbIX pasnu-
YniA Mexkay rpynnamm B XapakTtepe aHrmorpagu-
YECKUX W3MEHEHWI: MPaKTUUYECKU He pasnmya-
N10Cb KO/IMYECTBO 60/IbHbLIX C O4HO-, ABYX- U MHO-
rococyAncCTbiM MOPaXXeHMEM KOPOHapHOro pycna

(puc. 1).

% 80
70
60
50
40
30
20

10

1-a rpynna / 1st group

Stable angina patients with increased vascular
age are characterized by an unfavorable course of the
disease and a less favorable cardiometabolic profile
compared to patients whose biological age corre-
sponded correlated with the passport one. Thus, an
increased vascular age, more often goes hand in hand
with the history of myocardial infarction, CAD and
AH onset at an early age (before 45 years), more
common diabetes mellitus, significantly higher val-
ues of triglycerides and higher stiffness of the vascu-
lar wall, determined by the CAVI index.

Increased levels of long-term nitric oxide metab-
olites in plasma were determined in the majority of
patients with intermediate coronary artery stenosis
and did not depend on the biological age, which may
indicate early endothelial dysfunction. The influence
of other, including social and behavioral factors, as
well as comorbidity, on a vascular age requires fur-
ther study.

I 1 OgHococyamncToe nopaxkeHmne
Single-vessel coronary artery disease

| | [iBycocyamcToe nopaxeHume
Two-vessel coronary artery disease

I | MHorococygunctoe nopaxeHue
Multivessel coronary artery disease

2-a rpynna / 2nd group

Puc. 1. XapakTep nopaxxeH1s KOPOHAPHOro pycnay 06cnefoBaHHbIX 60MbHbIX
Fig. 1. The nature of coronary artery disease in the examined patients
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OBCY>XXAEHWE

BonbHble cTabUNbHOM CTeHOKapAuern ¢ norpa-
HWYHbLIMW CTEHO3aMU KOPOHapHbIX apTepuin npeg-
CTaBNSAKT CO60M AOCTATOYHO CepPbE3HYIO TPy NNy INL,
B MjaHe nporHosa. HecmoTpA Ha OTCyTCTBUE
06CTPYKTUBHOIO NOpPaXKeHNs KOPOHapHbIX COCYA0B,
PUCK KapAMOBAaCKYNSAPHbIX OCMNOXHEHWUA 06YyCnoB-
neH npakTuyeckn 100% Hannumem Al ¢ npeobnaga-
HWEM ANUTENIbHOCTU FMMepTOHUYECKOro aHamHesa
Hag [/INTENbHOCTBIO WLIEMUYECKOrO, a Takxe
TakKuMn KapanomeTaboiMyecKUMU MPOSAB/IEHNSAMMN,
KakK BbICOKMe 3HadeHus VIMT, 6onbliaa 4vacToTa
AT n oxxnpeHus.

MpeobnagaHue cocyamucToro Bo3pacTa Haj
NacnopTHbIM OTPpaXkaeT 60/1ee BblpadKeHHbIe, a BO3-
MOXXHO, K 60see paHHWE TMPOLECChl CTapeHus,
conpoBoXJawlLmeca noTeper 3n1acTUYHOCTU U
HapacTaHMeM >eCcTKOCTU cocyoB. B aTom oTHOLe-
HUW NPeaIoXKEeHHbI HAMU KO3 hULMEHT Ans onpe-
JeneHns OTHOLLEHMS NacnopTHOro Bo3pacTta K cocy-
ANCTOMY NpY ero 3HadeHusax MeHee 1.0 MOXXeT CBU-
[eTeNbCTBOBAaTL 0 NOBbILWEHMW cocyaucToro (bnono-
rMyeckKoro) Bospacta 1 6bITb OCHOBOW A/15 Bblaene-
HWNA COOTBETCTBYIOLLEro (PeHOTUNA NaueHTOB.

MayneHTbl co cTabunbHOW CcTeHOKapamMen c
NOBbILLIEHHbIM COCYANCTbIM BO3PacTOM OTNMYalTCA
Heb6NaronpuUATHbLIM TeHeHNeM 3a601eBaHUSA U MeHee
6raronpuATHbIM KapgnomeTabonmyeckum npogu-
leM o cpaBHeHUIO € NauneHTamMu, y KOTopbixX 61o-
NIOrMyecKnin Bo3pacT COOTBETCTBOBAs NaCMOPTHOMY.
Tak, Npy MOBbILLEHHOM COCYAMCTOM BO3pacTe yallie
6bl1 MHapKT MMoKapaa B aHamHe3e, vaule VBC n
ATl ge6toTmpoBanu B monogom (go 45 neT) Bo3pacTe,
Yallle BCTpeYasica caxapHblii gnabeT, 6bi1n 3HAYNMO
60/1ee BbICOKME 3HAYEHUS TPUrNMLepuaoB 1 6onee
BbICOKAasA >XeCcTKOCTb COCYAWMCTOM CTeHKW, onpege-
naswasncsa no nokasatento C/ICU.

MoBbILLEHHOE COAepXXaHWe CTOMKUX mMeTabonu-
TOB OKCMfJa a3oTa B naasme onpenesnsnocb y 60sb-
LWMHCTBA NauMeHTOB C NOrpaHNYHbIMU CTEHO3aMU
KOPOHapHbIX apTepuii 1 He 3aBUCceNo oT buosormnye-
CKOro BO3pacTa, YTO MOXXeT CBUAETeNbCTBOBaTb O
paHHUX HapylleHUax yHKUMK aHgoTenns. Bnus-
HWe ApYrnx, B TOM YUC/ie COLMa/IbHbIX U MOBeAeHYe-
CKMX PaKTOPOB, a TakKXXe KOMOpPOUAHOW naTonorum
Ha YpOBEHb COCYAUCTOro BO3pacTa TpebyeT fasib-
HelLero n3yyeHus.

SAKJTKOHEHWME

MpoBeAeHHOE McceaoBaHMe No3BoISeT cenaTh
crefytoline BbIBOAbI:

1. BonbHble cTabunbHo NBC ¢ norpaHnMYHbIMU

(40-70 %) cTeHO3aMW KOpPOHAPHbIX apTepuin Npea-
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CONCLUSION

The study allows us to draw the following conclu-
sions:

1. Stable CAD patients with intermediate (40-
70%) coronary artery stenosis represent a challeng-
ing cohort in terms of prognosis, due to a long his-
tory of hypertension and pronounced cardiometa-
bolic associations.

2. The use of the chronological age / vascular age
coefficient proposed by us to assess the relationship
between chronological and vascular age, based on
the ratio of right and left CAVI, can simplify the
selection of a subgroup of individuals with increased
biological (vascular) age.

3. Stable angina patients with increased vascular
age (K < 1.0) are characterized by more unfavorable
course of the disease and more unfavorable cardio-
metabolic profile compared with patients whose vas-
cular age correlates with the chronological one. Com-
pared with patients whose biological age was in
accord with the chronological one, they more often
had a history of myocardial infarction, CAD and AH
onset at an early age, more common diabetes melli-
tus, significantly higher values of triglycerides and
higher vascular stiffness, determined by CAVI.

4. An increase in the level of long-term nitric
oxide metabolites in plasma, which is an early marker
of endothelial dysfunction, does not depend on bio-
logical age of stable CAD patients with intermediate
coronary artery stenosis.
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CTaBNAOT COOOM Cepbe3Hbli B MPOrHOCTUYECKOM
njaHe KOHTUHTeHT BC/ieACTBME ANIUTENLHOIO runep-
TOHWYECKOr0 aHaMHe3a U BblpaXXeHHbIX KapAuome-
Tabon4vecKnx accoumnalni.

2. icnonb3oBaHuWe 47151 OLEHKN B3aMMOOTHOLLIe-
HMS1 NacMOpPTHOrO U COCYAMCTOro Bo3pacTta npeaso-
YKEHHOro HaMn KoahnumMeHTa «nNacnopTHbIA BO3-
pacT/cocyAucTblii BO3PacT», OCHOBAHHOIO Ha COOT-
HoWeHUM npasoro u nesoro C/AICU, moxeT ynpo-
CTUTb BblAeNeHne NOArPyNbl /AL, C MOBbIWEHHbIM
6uonornyecknm (CocyancTbIM) BO3PACTOM.

3. BonbHble CTabUNbHOW CTeHOKapAuen ¢ NoBbI-
LeHHbIM cocyaucTbiM Bo3pacTom (K < 1.0) xapakTe-
pusytoTcs 6osiee  HE6NAronpuATHbLIM  TeYeHMEM
3ab6oneBaHMA 1 6onee HebnaronpuUSATHbIM Kapamo-
MeTabo/ImyecKkumM Npodnaem No cpaBHEHUIO € 60/1b-
HbIMUW, Y KOTOPbIX COCYAUCTbIA BO3pacT COOTBET-
CTBYeT nacnopTHOMy. [10 cpaBHeHWIO C MNaLueH-
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TaMu, Y KOTOpbIX 6M010rMyYecknin Bo3pacT COOTBET-
CTBOBa/1 MacrnopTHOMY, Y HUX 4aule 6bl1 MHGAPKT
MUoKapga B aHamHe3se, vawe MBC n Al' ge6toTmnpo-
Ba/In B MOJI0A0M BO3pacTe, Yallle BCTpeyasncs caxap-
Hbli gnabeT, 661K 3Ha4YNMO 60/1ee BbICOKME 3HAYe-
HUA TpUrnmuepmnaos n 6onee BbICOKAsA YXECTKOCTb
COCYyAMUCTOWM CTEHKW, onpegensiBluasics Mo Mnokasa-
Tenwo CNCI.
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