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Arterial wall status is determined by several characteristics, the main of them are as follows: pulse wave velocity (PWV), carotid arteries intima-media thickness (IMT), the presence of
atherosclerotic plaques, endothelium-dependent vasodilation (EDVD). When these parameters change, the risk for cardiovascular disease (CVD) grows. The nature of relationship be-
tween these indices in people without CVD clinical signs is understudied, especially in those of older age.

Aim. To estimate correlations between different parameters of arterial wall in patients of different age without CVD.

Material and methods. A total of 303 people aged 25-91 years without any manifestations of CVD or other chronic diseases and without regular medical treatment were examined.
PWV estimation, carotid ultrasound with IMT measurement and atherosclerotic plaques amount calculation and EDVD estimation using reactive hyperemia test were performed.
Results. Patients without CVD clinical signs rather often reveal arterial wall lesions already in the younger age group (mean age 40.9+8.7): reduced EDVD — in 26% of the cases, the
presence of atherosclerotic plaques —in 22%, increased PWV —in 15%, increased IMT — in 8%. The prevalence of arterial wall alterations in the older age group (mean age 61.19+8.5)
increase many-fold. All arterial wall parameters correlate with age. The stronger correlation was revealed between IMT and the amount of atherosclerotic plaques: r=0.46 (p<0.001)
in the younger group and r=0.47 (p<0.001) in the older one. We didn't find any relationship between PWV and EDVD in the younger group and between PWV and the amount of
atherosclerotic plaques in the older one. Thickened carotid intima-media increases the risk of arterial stiffness by 2.3 times.

Conclusion. Estimation of the state of arterial wall in people of young age without CVD allows detecting individuals who require active CVD prevention. Increased stiffness of arterial
wall and the development of subclinical atherosclerosis represent different phenotypes of alterations.

Key words: arterial wall, pulse wave velocity, intima-media thickness, atherosclerotic plaques, endothelium-dependent vasodilation.
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B3anMoCBS3b MeXay Pasn4HbIMU CTPYKTYPHO-(YHKLIMOHANbHBIMY XapaKTePUCTUKaMU COCTOSIHUS apTepUasibHON CTEHKU
1 TPaAMLIMOHHBIMM (hakTopamy KapAMoBacKynsipHOro p1cka y 34,0POBbIX JIIOAEeN pasHoro Bospacra. Yacrb 1
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1 focyAapCTBEHHbIV Hay4HO-MCCe[0BaTENbCKMM LIEHTP NPOMMAAKTMHECKON MEAULINHbI
101000, Mocksa, MeTpoBepurckim nepeynok, 10

2 POCCUMCKII FePOHTONOMYECKII HAY4YHO-KIMHNYECKIA LLEHTP, POCCUCKIIA HauMOHaNbHbIM MCCNENOoBATENbCKMA MEAVLMHCKII YHUBEPCUTET M. H.W. Mporosa
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CocTosHe apTepuanbHoi CTeHKM ONpeaensieTcs HeCKoMbKIMM XapakTepucTKaMu, COeam KOTOPbIX BaXHENLLVE: CKOPOCTb PacrpoCTpaHeH s NynscoBoit BonHb! (CPMB), TontwmHa
KOMM/IeKca UHTVMa-Mefma CoHHbIx aprepuit (TKVIM), Hanudme atepocknepotudeckux onsiex (ACE), sHOoTenniA-3asrcumasn Basoaunataums (93B[). Mpwu 1x M3meHeHUm Bo3pactaet
pUCK CepaeyHo-cocyamncTbix 3abonesarmin (CC3). XapakTep B3avMOCBA3M 3TVIX NoKa3aTenei y niofeit 6e3 knuHudeckux nposinernin CC3 n3yyeHbl HEAOCTaTOHHO, OCOBEHHO Y flio-
et CTapLLero BO3pacTa.

Llenb. V3y4nTb 0COBEHHOCTN B3aVIMOCBSA3M MEXAY OTAENbHBIMW NapamMeTpaMy apTepranbHO CTEHKW Y L pa3HOro BO3pacTa, He cTpadaioLuyx CC3.

Marepuan u metoabl. ObcnenosaHo 303 Yenoseka B Bo3pacte ot 25 Ao 91 roaa 6e3 npusHakos CC3 1 ApyruX XPOHUHECKX 3a00neBaHNIA, He MONyYaBLLMX PErynspHYIO Meau-
KaMeHTO3Hyto Tepanwiio. NMpoBoAnIocs M3mMepeHune CPIB, ynbTpa3sykoBOe UCCNeaoBaHMe KapoTUaHbIX apTepun ang onpeaenenus TKM u konvyectea ACh. Onpefenenne 338/
MPOBOAMIN C UCTONb30BaHVEM MPODbI C PEaKTUBHON rvinepemyen.

Pe3ynbratbl. Y 1L 663 knnHudeckux nposieneHnn CC3 u3MeHeHst apTepuaribHON CTEHKI BCTPEHAIOTCS AOCTATOMHO HaCTo Yke B Mrafiliei rpynne (cpeaHnia Bospact 40,9+8,7 ner):
CHKeHHas 3B —y 26%, Hanmuve ACh -y 22%, nosbiterHast CPMB -y 15%, nosbiwerHas TKM -y 8%. B crapuuei rpynne (cpenHnii Bospact 61,1+8,5 neT) pacnpoctpa-
HEHHOCTb V3MEHEHWIA CTeHKM apTepyv BO3pacTaeT KpaTHO. Bce napamMeTpbl COCTOSIHYIS apTepuanbHOI CTeHKY KOPPENMPYIOT C Bo3pacToM. Hanbonee cunbHas B3aMMOCBS3b Habnio-
naetcs mexay TKM u konudectsom ACB: r=0,46 (p<0,001) 8 mnagwen rpynne v r=0,47 (p<0,001) B crapLuei rpynne. He npocnexwsaeTcs B3anMocsssb Mexay CPMB 1 33B[
B MnafLen rpynne, mexay CPMB 1 ACh B crapluen. YeenudeHHas TKM noBbILaeT BePOSTHOCTb Hannuws XeCTKMX apTepuit B 2,3 pasa.

3akntoueHue. V13yyeHre COCTOSHWA apTepuanbHON CTeHKW e B Mnafitien rpynne nvu, 6e3 CC3 no3BonseT BbIBUTL pyNNy NIOLeN, Hy>KAAIOLVXCS B MPOBELEHIIW akTVIBHOM Npo-
rpammbl npodmnakTiki CC3. MoBbILLEHME XECTKOCTV apTepuranbHON CTEHKY W pa3BIUTUE CyOKIMHMHECKOTO aTepockiepo3a NpeacTaBnsioT pasnuyHble heHOTUMbI M3MEHEHNIA.
KntoyeBble crioBa: apTepuanbHas CTeHka, CKopoCTb PacrpOCTpaHeHyist MyNbCOBOV BOMHBI, TOMLLMHA KOMMIEKCa VHTVIMa-Mefna, arepocknepotiyeckue OnaLLKy, SHOOTENNIA-3aB1-
C1Mas Ba3oaMNATaLWA.
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Cardiovascular diseases (CVD) remain the leading
cause of death throughout the world [1], that is why
their primary prevention is of great importance. Pre-
vention efficacy depends on accurate revealing of pa-
tients with risk for cardiovascular events. Scientific back-
ground for CVD risk factors understanding has sig-
nificantly enhanced in recent years. In accordance with
prospective studies data (including Framingham
Heart Study) key CVD risk factors were outlined and
population strategies for ischemic heart disease pre-
vention were developed [2]. However, there are
some limitations on the use of these approaches, that
explain no more than 50%-decrease in mortality rates
from 1980 to 1990 years [3].

The study of subclinical arterial wall lesions can pro-
vide important information for accurate estimation of
cardiovascular risk. Alterations in structural and func-
tional parameters of arterial wall are known to have
significant prognostic value concerning the develop-
ment of cardiovascular events. Such alterations include
the following: increased stiffness of large arteries of
elastic type, for which assessment pulse wave velo-
city (PWV) is considered to be the gold standard [4],
increased intima-media thickness (IMT) [5], the de-
velopment of atherosclerotic plaques and reduced en-
dothelium-dependent vasodilation (EDVD) [6]. At that,
these parameters have not yet been included in clas-
sic models for cardiovascular risk assessment. Unfor-
tunately, correlations between certain characteristics
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CepoevHo-cocyamncTble 3abonesanma (CC3) ocTaloTcs Be-
AyLler NPUYMHOM CMepTy BO BCeM Mupe [ 1], 4To 1 onpegenser
0COOYI0 BaXHOCTb MX MepBUYHOW MpodunakTukm. dddek-
TUBHOCTb NPOMUNAKTVKM CBA3aHA C TO4HbIM BbISIBlIEHVEM NNL,
C PUCKOM CepAeHHO-COCYANCTbIX CODbITUI. HaydHbIn BGa3nc ans
onpeneneHus daktopos pucka CC3 cyulecTBeHHo oboratmscs
3a nocneHve rogbl. Ha 0OCHOBaHUM AAHHbBIX MPOCMEKTVBHbIX
NCCNefoBaHMI, Takmx Kak DpeMuHremckoe, Obinu BblaeneHsbl
KntoyeBble hakTopbl prcka CC3, NocnyXmBLUKME ANs pa3pabdoTkm
NONYAALMOHHBIX CTPaTErMin NpesynpexXaeHms NieMmyeckon
bonesHu cepaua [2]. OnHaKo MCNOoNb30BaHKe 3TX NOAX0A0B
VIMEET Psf] OrpaHNHeHni, 1 00bscHsEeT He bonee 50% CHUXeHWS
cMepTHocTM ¢ 1980 no 1990 rr. [3].

BaxxHyto MHMOpMaLmio s TOYHOW OLLEHKM KapaMOBacKy -
NSIPHOO pPUCKa MOXKET iaTb M3y4eHne CyOKMMHUYECKNX U3Me-
HEHUW apTepuanbHOW CTeHKU. M3BECTHO, YTO M3MEHeHUS
CTPYKTYPHbIX U (PYHKLMOHANBbHBIX MAapaMeTPOB CTEHKU apTepui
VMIMEIOT BaXkHOe MPOrHOCTUYECKOe 3Ha4YeHUs B OTHOLUEHUMU
Pa3BUTVIA CepAEHHO-COCYAMNCTBIX CODBITUI. DTO OTHOCUTCS K XKe-
CTKOCTW KPYMHbIX apTepuin 31acTUHecKoro TMna, «30M10TbiM
CTAHAAPTOM» OLIEHKM KOTOPOW CHUTAETCS onpeaeneHmne CKopoctu
PaCNpPOCTpaHeHMs MynbCoBOM BonHbI (CPIB) [4], TonLLmHe KOM-
nnekca Htuma-meamna (TKM) [5], nossneHmio atepocksie-
potundeckmnx onswek (ACB) 1 HapyLIeHWIO SHAOTENNN-3aBM-
cumMon BasoamnaTaumm (33B) [6]. Mpw 3TOM A0 CUX NOp 3TK
napaMeTpbl He BKITIOHYEHbI B LUMPOKO VM3BECTHbIe MOLENM OLeH-
K1 KapAMoBackynapHoro pmcka. K coxaneHnio, 4o HacTosLe-
roO BpeMEeHM HeOCTaTO4HO M3yYeHa B3alMOCBSI3b MeXy OT-
JeNbHbIMM XapaKTePUCTVKAMIM apTepUasibHOV CTEHKM, OCODEHHO
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of arterial wall have been understudied until the
present, especially in healthy people without CVD signs.
Particularities of these correlations in older people have
not been properly studied as well. Understanding of
core of the processes underlying CVD onset can pro-
vide new opportunities for more effective preventive
measures.

The principal aim of this study was to evaluate par-
ticularities of correlations between parameters of
arterial wall in CVD-free people of different age.

Material and methods

A total of 303 patients (104 men, 199 women,
25-91 years of age) of those who visited the SRC PM
for preventive consulting from May of 2012 to
March of 2014 were recruited in the study. Exclusion
criteria were as follows: any chronic somatic disease
including CVD due to atherosclerosis, stage 3 hy-
pertension, oncology diseases, regular intake of an-
tihypertensive, lipid- and glucose-lowering drugs,
pregnancy, lactation period and refusal of participa-
tion in the study. All the patients had signed the in-
formed consent for participation in the study. The study
protocol was approved by the SRC PM local Ethical
committee.

Body mass index (kg/m2) was calculated in all the
patients. Obesity was recorded at body mass index
230.0 kg/m?2, it was considered abdominal at waist
circumference >80 ¢cm in women and >94 c¢cm in men.

Blood pressure (BP) level was measured by a ca-
librated device using the upper arm cuff (HEM-7200
M3, OmronHealthcare, Kyoto, Japan). BP was
measured on right upper arm after 10-minute seat-
ed rest 3 times with 2-minute interval. The mean of
three measurements was included in the analysis. Hy-
pertension was diagnosed at BP >140/90 mm Hg.

Serum levels of total cholesterol, low density
lipoproteins cholesterol, high density lipoproteins
cholesterol and triglycerides were detected by fer-
mentative photometric method using the «Human»
(Germany) kits on the «<KONELAB 20i» analyzer.
Hypercholesterolemia was diagnosed at level of total
cholesterol >5.0 mmol/I. High density lipoproteins cho-
lesterol level <1.2 mmol/l in women and <1.0
mmol/l in men was considered reduced. Trigly-
cerides level >1.7 mmol /I was considered increased.

Fasting glucose level was assessed by the glucose
oxidase test at the «SAPPHIRE-400» analyzer with the
«DiaSys» diagnostic kits. Fasting hyperglycemia was
diagnosed at serum glucose level >6.1 and <7.0
mmol /I.

Glycosylated hemoglobin level was detected by the
immuneturbometric test using the «SAPPHIRE-400»
analyzer.

y OTHOCUTENIbHO 3[0POBbLIX Miofen 6e3 nposisneHnn CC3.
MpaKkT14eckn He NCCNefoBanvcb 0CODEHHOCTH 3TVX B3anMO-
CBfA3eN y IVIL, MOXMNOro Bo3pacTa. loHMMaHme cyTu npoLec-
COB, NnexalLyx B 0cHoBe pa3BunTa CC3, MOXET OTKPbITb HOBbIE
BO3MOXHOCTM Ans 6onee 3deKkTVBHbIX NPOMUNaKTYeCKIX
OeNCTBUN.

OCHOBHOW Liefbio NMpeacTaBrneHHon paboTbl ObIo M3yyeHe
0COBEHHOCTEN B3aVMMOCBA3M MeXAY OTAENbHBIMM MapaMeTpamMin
apTepuanbHOM CTEHKM Y MWL, pa3HOro Bo3pacTa, He CTpagato-
wmx CC3.

MaTepunan n meToabl

B mnccnepoBaHue 6binn BkModeHbl 303 naumeHTa (104
MY>XKHUHBI 1 199 eHLLWH) B Bo3pacTe oT 25 10 91 rofa 13 4mc-
na obpatmsmxcs B THAL MM ans npodurnakTnyeckoro KoH-
CynsTMpoBaHma c Mas 2012 . no mapt 2014 r. Kputepmamm nc-
KIlo4eHns Obinm Nobble XpPOHMYeckme coMaTuYeckume 3abone-
BaHWA, B TOM Yncre CC3, cBA3aHHbIe C aTepoCKIepo30M, apTe-
pvanbHas rMnepToHus 3 cTemneHu, oHKoornyeckmne 3abornesa-
HWA, PerynapHbI NpyYeM aHTUIMNePTEH3UBHBIX, TMNoavnuae-
MUYECKMX 1 CaxapOCHMXKaIOLWMX NpenapaTos, a Takxke bepe-
MEHHOCTb, NEPVOL NaKTaLMM, OTKa3 OT y4acT1a B UCCIe0OBaHNN.
Bcemu naupeHTaMm 6bino NoanmcaHo MHPOPMUPOBAHHOE CO-
rnacue Ha y4actve B UCCiefoBaHMM. [NpoToKon NCCnefoBaHmA
ObI10 0A00OPeH NoKaNbHbIM 3TUYeCKUM KoMuTeToM MHIALL TTM.

B xoAe 0fHOMOMEHTHOTO MCCNEA0BaHMS ObINM NPOBeLEHbI
aHTPOMNOMETPUHECKME N3MEPEHNA C BbIYMCIEHVEM MHAEKCA Mac-
cbl Tena (Kr/m2). Hanndve oXxmpeHnst KOHCTaTUPOBANu NMpu UH-
flekce Macchl Tena >30,0 Kr/M2, abAoMUHaNbHOIO OXMpPeHUs
— NPV OKPY>XXHOCTY Tanuun 280 CM Yy XKEHLLMH U 294 CM Y My>X-
YUH.

YpoBeHb apTepuranbHoro AaeneHus (ALL) 13mMepsncs Ha Ko-
NMbpoBaHHOM Nprbope C UCMONb30BaHNEM NNEYEBOM MAHXKETbI
(HEM-7200 M3, OmronHealthcare, Kyoto, Japan). N3mepe-
Hue Al npoBoAMNOCH Ha NpaBou pyke nocie 10-MUHYTHOMO OT-
[ObIXa B NOJIOXEHWN cuas 3 pa3a C MHTepBanoM 2 M1H. B aHa-
N3 BKIIOYaNu cpefHee 113 3 V3Meperunin. ApTepuanbHyto ri-
nepToHMIo AmnarHoctuposanu npu AL >2140/90 mm pr.cT.

Copep>kaHuie B CbIBOPOTKe 0bLLEro xonecrepurHa, xonecre-
PpWHa NMNONPOTEULOB HNU3KOW MAOTHOCTU, XOnecTepmHa nn-
MONPOTEMAOB BbICOKOM MAIOTHOCTU W TPUMMLEPUOOB Onpe-
Lenanv pepmMeHTaTBHbIM POTOMETPUNYECKMM METOAOM C MO-
MOLLIbIO HaBOPOB hrpMbl «Human» (fepmaHms) Ha aHanm3a-
Tope «KONELAB 20i». O Hanu4mmn runepxonectepuHemMum
CBMOETEeNbCTBOBAN ypoOBeHb obLlero xonectepuHa >5,0
MMONb /1. CHUXXEHHbBIM CHUTANCA YPOBEHb XONecTepmHa nm-
NONPOTEMAOB BbICOKOW MAOTHOCT < 1,2 MMOSb /1 Y >KEHLLMH,
<1,0 MMOnb /1Y My>XH1H. MOBbILLEHHBIM CHATANCA YPOBEHb TPW-
rmuepngos > 1,7 MMonb /1.

YpoBeHb MMIOKO3bl HaTOLLAK ONpefenanca rmioKo300KCH-
[0Aa3HbIM MeTOOOM Ha aHanmsatope «SAPPHIRE-400» ¢ mc-
Nofb30BaHMEM AMArHOCTUYeCkMX HabopoB «DiaSys». Tunep-
MIVIKEMMSA HATOLLLAK AMArHOCTUPOBASIaCh MPKY YPOBHE MIOKO3bI
nnasmbl 26,1 1 <7,0MMonb/n.
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Type 2 diabetes mellitus was diagnosed at fasting
glucose level >7.0 mmol/I, >11.1 mmol/I 2 hours af-
ter intake of 75 g of glucose or at glycosylated he-
moglobin level >6.5%.

Patients who had smoked more than 100 cigarettes
during their life and at the time of the trial were smo-
king every day or occasionally were regarded as smo-
kers.

CVD in the first-line relatives younger than 65 years
inwomen and 55 years in men were regarded as fami-
ly history of CVD.

Age above 45 years for men and above 55 years
for women was considered the CVD risk factor [7].

Measurement of arterial wall stiffness was con-
ducted by the SphygmoCor device (AtCorMedical,
Australia). Highly-accurate applanation tonometer
consistently registered pulse waves at proximal
(carotid) and, with short time interval, at distal
(femoral) arteries, at that ECG was simultaneously reg-
istered. PWV was calculated by measuring the pulse
transit time between the selected points of registra-
tion. To estimate this time, the interval between
R-wave of ECG-record and pulsation appearance was
measured. PWV was considered increased at values
>10 m/s [8].

Ultrasound examination of carotid arteries was
conducted by the linear transducer with ultra-high
resolution 17-5 MHz (PHILIPS iU22, the Netherlands)
in the B-mode. Examinations were performed by the
single operator. Atherosclerotic plaque was detect-
ed at local thickening of artery wall by more than 50%
as compared with near-by sections of vessel wall or
at local thickening of intima-media by more than 1.3
mm, extruding into the artery lumen [9]. All measu-
rements were conducted in diastole which corres-
ponded to the R-wave at a simultaneous ECG-
record. The presence of atherosclerotic plaques was
estimated at 6 sites of the carotid arterial system:
along both common carotid arteries, in both bifur-
cations and both internal carotid arteries. A total num-
ber of all plagues was regarded as amount of
plaques. Measurement of averaged IMT was con-
ducted in automatic mode on both sides in longitu-
dinal section in the distal third of common carotid ar-
tery 1 cm below the bifurcation. IMT of posterior wall
was measured as the distance between the vessel lu-
men and adventitia. The highest value of right and
left sides was taken into account. Wall was consid-
ered thickened at IMT >0.9 mm [10].

EDVD assessment was carried out by the fol-
lowing method. Acquisition of right brachial artery
image, measurements of its diameter and blood flow
velocity were performed by the PHILIPS iU22 sys-
tem (the Netherlands). Test was performed in the

YpoBeHb IMMMKNPOBAHHOTO reMOrfo0VHa Onpeaensncs um-
MYyHOTYpOOAMMETPUHECKM METOAOM C UCMOb30BaHMEM aHa-
nmsatopa SAPPHIRE-400.

CaxapHbIt AnabeT 2 TMna AMarHOCTUPOBAIICS NPU YPOBHE
rukemunn >7,0 MMonb/n HaTowak, 211, TMMonb /N — Yepes
2 4aca nocrne npmvema 75 T MIoKO3bl UK YPOBHE MMUKMPO-
BaHHOro reMornobuHa >6,5%.

K KypsLLM OTHOCWIM TeX, KTO BbIKYPWIT 3@ CBOK XW3Hb 0O-
nee 100 curapet, 1 KypuT Ha MOMEHT NCCNe0BaHNsS KaxXabIn
LeHb UV NHoraa.

OTAroueHHOW HaCNeACTBEHHOCTbIO CHMTanMCh cnydam CC3
Y POACTBEHHMKOB NepBOW NINHWI B BO3pacTe Mofoxe 65 nety
SKEHLLMH, Monoxe 55 et — y My>XX4UH.

BospacTtom, asnsiolmmcs haktopoMm prcka CC3, cymtancs
BO3pacT cTapLue 45 net ana My>x4uH U ctaple 55 neT ans xeH-
LWnH [7].

M3MepeHme XecTkoCT apTepuanbHON CTEHKM Oblno npo-
BeZleHO C nomolLbio Nprbopa SphygmoCor (AtCorMedical, As-
cTpanus). MNynbCoBble BOMHbI PErMCTPUPOBANMCh NOCeA0Ba-
TeNbHO BbICOKOTOYHbIM anmnyiaHaLMOHHbLIM TOHOMETPOM, KOTOPbIN
HaKMa[blBaNCs Ha NPOKCMManbHYIO (COHHYIO) 1, C KOPOTKMM
NPOMEXYTKOM, Ha AVcTanbHyio (befpeHHyio) aptepiin, mpuy 3ToM
OLHOBpPeMeHHO permnctpuposanacb SKI. CPIB Bbi4mcnanach C
MCNOMNb30BaHNEM BPEMEHM MPOXOXKAEHNS BOTHbI MEXAY TOY-
KaMu pervcrpaLin, onpeaenseMoro ¢ nomMotLsto 3youa R Ha KT
[lns 31Or0 ONpenensanocs Bpems Mexxay 3yoLom R Ha KT 1 Bo3-
HWKHOBeHMeM nynbcauun. MobiweHHon CPMB cymTtanoch
3Ha4veHre >10 m/c [8].

YneTpa3ByKoBOE UCCNef0BaHME KaPOTUAHbIX apTepU Npo-
BOAMNN B B-pexxume NMHeNHbIM AaT4MKOM YIBTPaBbICOKOro pas-
peweHns 17-5 MTIu, (PHILIPS iU22, HuaepnaHabl). Nccneno-
BaHWs ObINv NPOBEAEHbI OAHMM OMepaTopoM. ATepockiepo-
TUYecKyto BRSLLKY onpefensnm kak hokanbHoe yTonLLeH1e CTeH-
Kn cocyna 6onee Yem Ha 50% NO CPaBHEHMIO C OKPY>KatoLLM-
MU y4aCTKaMm CTEHKM COCYAa MU Kak (POKallbHOE yTonLLeHme
KOMMneKkca MHTUMa-Meana bonee 4em Ha 1,3 MM, BbICTynato-
lllee B NpocBeT cocyna [9]. Bce n3amMepeHus npoBoomunn B
LMACTONY, YTO COOTBETCTBOBANO R-3ybLly Ha perncrprpyemon
BO BpeMms 1ccneoBaHma anekTpokapavorpamme. Hanvdme ACk
OLeHVBaNM Ha 6 y4acTkax KapoTuaHoro baccenHa: Ha NpoTs-
KeHuM o0berx 0BLLMX COHHbIX apTepuit, 0benx budypKaLmi 1
00enx BHYTPEHHMX COHHbIX apTepuid. CyMMapHOe KONMNYeCTBO
BCex OnsiLeK onpenensny kak Konmyectso bnsuiek. Mamepe-
Hue ycpegHeHHon TKIM B aBTOMaTU4eCKOM pexxmme MpoBo-
AWN € 0benx CTOPOH B MPOLONIbHOM CeYeHUM B AUCTaNbHOM
TPeTU OOLLEN COHHOW apTepu Ha PaccTosHM 1 CM NpOKCK-
ManbHee budypkaumm. N3mepanm TKM 3anHer cTeHkM Kak
PacCTosiHMe MeXAy NPOCBETOM COCYAa W afBEHTULIMEN. Yin-
TbiBa/IV OOMbLLIEE N3 3HAYEHWIA CrpaBa W CJieBa. YTOJLLEeHHOM
CTeHKa cqmMTanach npu 3HadeHun TKUM >0,9 mm [10].

OnpepneneHue 3B nposoamnM cnegyoLmm obpasom. [ns
nony4YeHus 1306pakeHVst MPaBoM NieveBow apTepumn, n3me-
peHus ee AMamMeTpa 1 CKOPOCTX KPOBOTOKA NCMOMNb30BaJIu CU-
ctemy PHILIPS iU22, HuoepnaHapl. iccnepoBaHme NpoBoOam-
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triplex mode. Initially brachial artery diameter and
blood flow velocity were measured using spectral
analysis. Then, for the increased blood flow acqui-
sition, a sphygmomanometer cuff was applied at the
upper arm and inflated until complete blood flow ces-
sation (20-30 mm Hg above systolic BP) for 5 mi-
nutes. The color flow mapping mode was used to
ensure that blood flow had ceased. On the 60th se-
cond after the cuff deflation brachial artery diam-
eter and blood flow velocity were measured. Dila-
tion of brachial artery by 10% and more of its ini-
tial diameter in settings of reactive hyperemia was
considered normal [11].

Statistical analysis

The results were treated using the SAS 9.1 software
package (SAS Institute, Cary, NC, USA). Mean value
(M) and standard deviation (SD) were used for the de-
scription of normally distributed quantitative indices;
in case of non-normal distribution mean value (M) and
error of mean (m) were used. Hypothesis of normal
distribution of the studied index was checked using
Shapiro-Wilk’s test. For statistical description of cor-
relation between different parameters Spearman'’s rank
correlation coefficient was calculated. The paired
Student’s t-test was used for estimation of significance
of distinctions between normally distributed variables.
In case of non-normal distribution Mann-Whitney test
was used. To analyze two-way contingency tables two-
tailed Fisher’s exact test was used.

Causal relationships between parameters of vas-
cular wall were evaluated by the logistic regression
method. Overall equation only presents indices that
have demonstrated statistically significant correlation.
Statistical significance was defined as p<0.05.

Results

As age is the most important factor determining
the risk for onset, course of a cardiovascular disease
and its prognosis, we have supposed that the severi-
ty of arterial wall lesions and specifics of their rela-
tionship differ in younger and older ages. That is why
groups of younger and older individuals were assessed
separately. The younger group included men of 45 years
of age and under and women of 55 years of age and
under; patients above this age were enrolled in the ol-
der group.

Clinical characteristics of the patients are listed in
the Table 1.

Comparative characteristics of arterial wall pa-
rameters are summarized in the Table 2.

Patients of the older group revealed higher values
of PWV, IMT, more atherosclerotic plaques, less
EDVD; values of these indices associated with car-

TV B TPUMJIEKCHOM pexuMe. B MCxogHOM COCTOSIHM M3Mepsi-
SN AVIAMETP MI1e4eBOM apTepu U MakKCManbHYIO CKOPOCTb KPO-
BOTOKA B HEW C MOMOLLbIO CNeKTPasibHOro aHanv3a. 3ateM ans
nony4YeHns yBeIM4eHHOro KpOBOTOKa BOKPYT Mieva Haknagbl-
BaJIV MaHXeTy COUrMOMaHOMETPa M HakavymBanu ee o noj-
HOrO NpeKpaLLeHns KpoBoToKa (Ha 20-30 MM pT. CT.BbiLLE, YeMm
cuctonmnyeckoe ALL) Ha 5 MuH. OTCyTCTBME KPOBOTOKA KOHT-
PONMPOBaV C MOMOLLbIO LIBETHOTO OMMIEPOBCKOrO KapTu-
POBaHMA NoToka. [ocne cnycka MaHXeTbl Ha 60-1 cek n3me-
PANM AVAMETP M1e4YEBON apTEPUM 1 CKOPOCTb KPOBOTOKA B HEW.
HopmanbHoW peakLmen nne4eBor aptTepy MPUHATO CHTaTb
ee paclmpeHue Ha hoHe peakTBHOM rnnepemum Ha 10% n
Donee ot ncxofHoro ee anametpa [11].

Merogpl craTucTuyeckoro aHanm3a

CratncTdeckas obpaboTka pesynsraToB NPoBOAMIACk C UC-
Nnofib30BaHMEM MakeTa CTaTuCTMYeckmx nporpamm SAS 9.1
(SAS Institute, Cary, NC, USA). [Ins onvcaHna Konm4ecTBeHHbIX
nokasaTtefien B Cfly4ae Mx HOPManbHOMO pacnpefeneHns nc-
nonb30BaHO cpeaHee 3HayveHne (M) 1 cTaHAapTHOe OTKIOHe-
Hue (SD), B ciydae HEHOPMaIbHOTO pacnpeneneHns — Cpes-
Hee 3HadveHue (M) 1 olwmnbka cpegHero (m). MnoTtes3a o Hop-
ManbHOM pacnpefeneHnm n3y4aemMoro nokasaTens npoeeps-
JINCb C UCMONb30BaHVeM kputepua LLlanvpo-Bunka. Ana cra-
TUCTUYECKOTO OMMCAHUS CBS3W MeXIy Pa3NuYHbIMWU napa-
MeTPaMK Bbl4NCAANCA KOIPPULIMEHT PAHTOBOM KOPPENALMM
CnunpmeHa. Mpw cpaBHeHMM rpynn Ans OLeHKN OCTOBEPHOCTU
PasNNYNM Mexay nepemMeHHbIMU NPy HOPManbHOM pacnpe-
JleneHn BbIOOPKIM UCMOMb30BaH NapHbIn Kputepuin CThiofeHTa.
Mpy HEHOPMANbHOM pacnpefeneHn NepeMeHHbIX ANs 13-
YHEHNS Pa3NYUI MeXy BbIOOPKaMU MCMOSb30Bancs Kpute-
pui MaHHa-YnUTHW. [ns aHannsa Tabnuu, ConpsixkeHHOCTH
2X2 NPUMEHSANCA TOYHbIV AIBYCTOPOHHUI KpuTepmin Quilepa.

[Ins oLeHKM NPUYNHHO-CNeACTBEHHbIX CBSA3EN MeXay OT-
OeNbHbIMY MapaMeTpamm COCyaAMCTON CTEHKM MCNOMb30Bancs
METO[, NOMMCTUYECKOW perpeccumn. B MTOroBoM ypaBHeHWM
npefcTaBieHbl Wb NoKasaTenm, KOTopble NPOAEMOHCTPU-
pPOBanM CTaTUCTUYECKN 3HAYMMYIO B3aMMOCBA3b. YPOBHEM
CTaTUCTUYECKOM 3HAYMMOCTI ObINo NPUHATO cymTaThb p<0,05.

Pe3ynbTtaThl

Mockonbky BO3PaCT SBAAETCS BaXHEWULWMM (PakTOPOM,
onpenensioLwmnM pUck pas3snTms, TedeHre n nporHos CC3, Mbl
NnpeanonoXumrin, 4To CteneHb BbIPaXKeHHOCTA V3MEHEeHWI CTeH-
KW apTepMVl M Xapaktep X B3aNMOCBA3W OTNINHatOTCA B MJ1afl -
Lem 1 ctapLuemM Bo3pacre. 210 Nod1y>XKno OCHOBaHMEM A4 Pa3-
OenbHOro aHanmsa rpynnbel MNAAWNMX U FPynnbl cTapwumnx. B
MnagLLyto rpynny Obiny BKOYEHbI My>K4YYHbI 00 45 NneT, XeH-
LWMHbBI A0 55 neT BKIOYNTENLHO, NaLeHTbl CTapLue 3TOro BO3-
pacra COCTaBUII CTapLUYIO Fpynmny.

KnunHuyeckas XapakKTepncrnka nauymeHToB npeacraBjieHa B
Tabn. 1.

CpaBHUTENbHAA XapakTepuCTKa NapaMeTpoB apTepuarb-
HOW CTEeHKW NpeAcTaBneHa B Tabn. 2.
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Table 1. Characteristics of the patients at recruiting in the study

Tabnuua 1. XapakTepucTiKa NauMeHToB Npu BKITIOYEHUN B UCCTIef0BaHNE

Parameter General group Younger group Older group
Mapametp 0O6wwas rpynna Mnapwas rpynna Crapuas rpynna p
(n=303) (n=144) (n=159)

Age, years / Bospacr, net 51.5+13.3 40.9+8.7 61.1£8.5 <0.001
Men / Myx4uHbl, % 34% 26.4 415 <0.001
Smoking / Kypetue, % 19.1 20.8 17.6 0.478
Hypertension / AptepvanbHas runeptonus, % 25.4 17.4 32.0 0.003
Hypercholesterolemia / unepxonecrepuHemus, % 66.3 61.1 71.1 0.068
Fasting hyperglycemia / [nepravkemus Hatollak, % 22.4 10.4 333 <0.001
Type 2 diabetes mellitus / CaxapHbii avabert 2 Tuna, % 16.5 5.6 26.4 <0.001
Obesity / Oxviperue, % 24.4 23.6 25.2 0.754
Family history / OTsrolLeHHas HacneacTBeHHOCT, % 21.0 243 18.0 0.182

Data are presented as M=£SD unless indicated otherwise

p - coefficient of distinctions significance between the younger and older groups
[laHHble npefcraBneHsbl B Buae M=SD, ecnn He ykazaHo uHoe

P - KOIDMULIVEHT 3HAYAMOCTI P34 MEXAY MIaALLIEN 1 CTapLuei rpynnamm

Tabe 2. Characteristics of vascular wall parameters (n=303)

Tabnuua 2. XapakTepucTnka napameTpoB cocyamncTon cteHkm (n=303)

Parameter General group Younger group Older group
Mapametp 006wwas rpynna Mnapwas rpynna Crapuas rpynna p
(n=303) (n=144) (n=159)

PWV, m/s / CPTIB, m/c 8.8+2.1 79417 9.6+ 2.1 <0.001
PWV>10m/s, n (%) / CPTIB>10Mm/c, n (%) 88(31.2) 20(14.9) 68 (46) <0.001
IMT, mm / TKAM, mm 0.75+0.19 0.64+0.15 0.86+0.17 <0.001
IMT>0.9 mm, n (%) / TKUM>0.9 MM, n (%) 67(23.5) 11(8.1) 56 (37.3) <0.001
Atherosclerotic plagues / ACB, n (M£m) 1.09 £ 0.09 0.35+0.07 1.77+0.13 <0.001
Atherosclerotic plaques presence / Hanudne ACB, n (%) 138 (48.3) 30(22,1) 108 (72) <0.001
EDVD / 33B[, % 10.8 £3.5 11.6£34 10.0£34 <0.001
EDVD<10% / 33BL<10%, n (%) 105 (37.5) 35(26.1) 70 (48.0) <0.001

PWV - pulse wave velocity, IMT - intima-media thickness, EDVD - endothelium-dependent vasodilation
p - coefficient of distinctions significance between the younger and older groups. Data are presented as M+SD unless indicated otherwise

ACb - atepockneportiyeckie 6nsky; CPTIB — ckopocTb pacnpocTpaHeHis nNynbcoBor BonHbI; TKM — TonLuyHa KoMnaekca MHTMa-Meava KapoTUaHbIX apTepui;

33B[] - 3HAOTENMI-33BUCKMASR Ba30AMNSTALIS

P — KO3(MULIMEHT 3HAYUMOCTV Pa3AINHMIA MeXAY MAaALLen 1 CTapLue rpynnami. [JaHHsle npeacTasneHbl B Buae M£SD, eciu He ykasaHo UHOe

diovascular risk were presented more often. The re-
sults of univariable linear regression analysis have con-
firmed correlation of the studied parameters with age
(Fig. 1).

Itis important to note that lesions of arterial wall
in the absence of CVD clinical signs were already rather
often revealed in the younger age group. At that, en-
dothelial dysfunction was the most prevalent lesion and
intima-media thickening — the least prevalent one. In-
tima-media thickening was also the least often al-
teration in the older group, while atherosclerotic
plaques presence - the most prevalent one.

Spearman correlation analysis was conducted to
estimate interrelations of arterial wall characteristics
(Table 3).

B ctapLuen Bo3pacTHOW rpynne 0ka3ancs Bbillie Nokasatesb
CPMB, TKNM, 6onblie ACB, Hixke O3B, Yalle BCTpeyaloTcs
3HaYeHNs STUX MOKa3aTeNew, CBs3aHHble C puckoM passutia CC3.
MoATBep>XAAIOT CBA3b M3y4aeMblX MaPaMETPOB C BO3PACTOM U
pe3ynbTaTbl OAHOMAKTOPHOMO NIMHENHOMO PerpeccoHHOro
aHanusa, NpeacraBieHHble Ha puc. 1.

BaXXHbIM npefcTaBnaeTca 70T PakT, 4TO M3MEHEHMA ap-
TepuranbHoOW CTeHKM y noger 6e3 KNMHNYeCkUX NposBieHUi
CC3 BCTpevaloTca A0CTaTOYHO YacTo yXXe B Mnafllen Bo3-
pactHow rpynne. Mpu 3ToM Hanbornee pacnpoCTPaHEHHbIM
M3MeHeHWeM Obina 3HAoTeNManbHas AUCHYHKLNSA, Haun-
MeHee pacnpocTpaHeHHbIM — yBenudeHve TKUM. Yee-
nudeHne TKM pexxe Apyrmx BCTpeYaeTcs 1 B CTapLuen rpyn-
ne, roe Ha nNepBoe MeCTO MO PaCNPOCTPAHEHHOCTW BbIXOOUT
Hann4re ACB.
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Figure 1. Correlation of arterial wall parameters with age. Univariable linear regression analysis results
PucyHok 1. B3aMMOCBSI3b NapaMeTpOB apTepuanbHOM CTEHKU ¢ BO3pacToM. Pe3ynbTaTbl 04HOGMaKTOPHOIO IMHENHOTO

perpecCcMoHHOro aHanusa

As Table 3 presents, IMT and the number of
atherosclerotic plaques demonstrated the most sig-
nificant correlation, this is in line with the concept of
these indices as markers of atherosclerotic disease. PWV
correlated with IMT in both groups, at that, the
younger group revealed more significant correlation.
Correlations of PWV with other characteristics of athe-
rosclerotic process were less significant: so, it was not
related to EDVD in the younger group and with the
number of atherosclerotic plaques — in the older one.

Logistic regression analysis (Table 4) demonstra-
ted intima-media thickening and old age to increase
the likelihood of rigid arteries presence, at that, en-
dothelial dysfunction and atherosclerotic plaques did
not influence this likelihood.

We estimated the prevalence of isolated increased
arterial stiffness (PWV>10 m/s), isolated athero-
sclerotic plagques presence and combination of these
indices in 269 persons, in whom all parameters of ar-
terial wall have been measured. 112 of them had no
variations from the norm. Among other 157 patients
isolated PWV increase was detected in 30 (19.1%),
isolated atherosclerotic plaques presence —in 72 pa-
tients (45.9%) and combination of these indices —in
55 (35%) subjects. Among patients with revealed al-
terations the combination of them significantly more

[lns oueHKN CBSA3M NapamMeTpoOB COCTOSIHMA apTepmasbHON
CTEHKM Mexay cobor Obin NpoBeeH KOPPENALUMOHHBIV aHa-
nn3 CnupmeHa (Tabn. 3).

13 1abn. 3 BMAHO, 4TO Hanbonee CUNbHYIO B3aMMOCBSA3b B
0berx BO3pacTHbIX rpynnax geMoHcTpupyeT TKVIM 1 konnye-
cBo ACB, 4TO cornacyetcs C npeAcTaBneHnem ob 311X noka-
3aTensx kak O Mapkepax atepocKiepoT4eckoro npotecca. CPIB
cBsA3aHa ¢ TKMM B 0berx BO3pacTHbIX rpynnax, npu4em B Miag-
LIen rpynne 3Ta CBA3b cunbHee. C APYrIMU XapaKTepucTka-
MW aTepocknepoTmnyeckoro npotiecca CPIB ceA3aHa MeHbLLe.
Tak, B MnagLuen rpynne He npocnexmsaetcs ceasb CPIMB ¢ 53B/,
B CTaplwen — ¢ konndectBom ACE.

[Npr NpPoBELEHNN NTOMMCTUHECKOTO PErpeccOHHONO aHan13a
(Tabn. 4) BbiSBNEHO, YTO NULL yBenudeHHas TKM v npu-
HaLNIeXHOCTb K CTapLUen BO3pacTHOW rpynne, a He Hanudme ACh
1 SHAOTENMANbHOW ANCHYHKLMYM NOBbILLAIOT BEPOATHOCTb Ha-
JINYUS XKECTKNX apTepUN.

Mbl NPOaHaNM3MPOBaaV PACNPOCTPAHEHHOCTL N30MPO-
BaHHOIO MOBbILLEHWS apTepuanbHom xectkoct (CPMB>10Mm/c),
M30/IMPOBaHHOTO Hann4ma ACE 1 nx codeTaHna y 269 venosexk,
KOTOPbIM Dbl BbIMOTHEHbI U3MEPEHIst BCEX MapaMeTPOB CO-
CYOMCTON CTeHKM. Y 112 13 HX OTKJIOHEHWIA OT HOPMbI He Obino.
N3 octaBwmxca 157 Yenosek M30MMPOBAHHOE MOBbILLEHWE
CPIB otmedanock y 30 (19,1%), nsonuposaHHoe Hanu4ne ACh
—y 72 venosek (45,9%), a Ux codeTaHme — y 55 Yenosek (35%).
Cpefniy Tex, y KOro Oblinn BbISIBNIEHbI U3MEHEHWS, UX COHETaHHbIN
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Table 3. Correlations between arterial wall parameters in both age groups. Spearman’s correlation coefficient values

Tabnuua 3. B3aMMocBS3b NapamMeTpOB COCTOSIHUA apTepuaNbHON CTEHKU B [1BYX BO3PACTHbIX Fpyrnnax. 3HavyeHue koadduumeHTa

koppenauuu CnupmeHa

Parameter PWV / CPMB IMT / TKUM
Mapametp Younger group Older group Younger group Older group
Mnapuwas rpynna Crapiuas rpynna Mnapuwas rpynna Crapuas rpynna
(n=144) (n=159) (n=144) (n=159)
PWV / CPTIB r=1.0 (p=0.000) r=1.0 (p=0.000) r=0.39 (p<0.001) r=0.20 (p=0.018)
IMT / TKUM r=0.39 (p<0.001) r=0.20 (p=0.018) r=1.0 (p=0.000) r=1.0 (p=0.000)
Atherosclerotic plaques / ACB r=0.26 (p=0.003)  r=0.09 (p=0.277) r=0.46 (p<0.001) r=0.47 (p<0.001)
EDVD /33B] r=-0.14 (p=0.121)  r=-0.18 (p=0.033) r=-0.30 (p<0.001)  r=-0.34 (p<0.001)
Atherosclerotic plaques / ACb EDVD / 33B],
Younger group Older group Younger group Older group
Mnapuwas rpynna Crapuuas rpynna Mnapuwas rpynna Crapuas rpynna
(n=144) (n=159) (n=144) (n=159)
PWV / CPTB r=0.26 (p=0.003) r=0.09 (p=0.277) r=-0.14 (p=0.121) r=-0.18 (p=0.033)
IMT / TKUM r=0.46 (p<0.001)  r=0.47 (p<0.001) r=-0.30 (p<0.001)  r=-0.34 (p<0.001)
Atherosclerotic plagues / ACB r=1.0 (p=0.000) r=1.0 (p=0.000) r=-0.28 (p=0.001) r=-0.33(p<0.001)
EDVD / 33B[] r=-0.28 (p=0.001)  r=-0.33(p<0.001) r=1.0 (p=0.000) r=1.0 (p=0.000)
PWV - pulse wave velocity, IMT - intima-media thickness, EDVD - endothelium-dependent vasodilation
ACb - atepockneportiyeckie 6nawky; CPTIB — ckopocTb pacnpocTpaHeHis nNynbcoBor BonHbI; TKM — TonLyHa KoMaekca MHTMa-Meana KapoTUaHbIX apTepui;
33B[] - 3HAOTENMI-33BUCKMASR Ba30AMNSTALIAS

Table 4. Relationship of increased arterial stiffness and other characteristics of arterial wall. Logistic regression analysis results
Tabnuua 4. B3anMocBs3b NMOBbILEHHOM XeCTKOCTU apTepuii U ApYrux XapakTepUcTUK apTepuanbHoM CTeHKU. Pe3ynbTaTbl noru-

CTN4eCKoro perpecCMoHHOro aHanusa

Predictor B+ SE 2 of Wald's statistic p OR 95%Cl
Mpepukrop x2 cratucTkm Banbpa ow 95% On
Model 1. Independent variables: older age, IMT>0.9mm, atherosclerotic plaques presence, EDVD<10%

Mogenb 1. O6bscHsoWme nepemerHsle: Crapwumi ospact, TKM>0.9 mwm, Hanuyve ACB, 93BA<10%

Older age / Craptwui Bo3pact 1.365£0.310 19.370 0.0001 3.92 2.13-7.19
IMT>0.9 mm / TKMM>0.9 mMm 0.806£0.337 5.719 0.017 234 1.16-4.33

Cl - confidence interval, OR ~ odds ratio, IMT - carotid arteries intima-media thickness, EDVD - endothelium-dependent vasodilation

ACB - aTepocknepoTudeckme bnswwku; [ — noBeputenbHbIi MHTepsan; OLL - oTHoweHme waHcos; CPB — ckopocTb PacipoCTpaHeHs nybcoBom BonHbl; TKMM — TonuymHa Kom-
nnekca UHTMa-Mef/a KapoTUaHbIX apTepuit; 33BL — SHAOTENNN-3aBUCYIMas Ba30AUNSTALLMS

often was present in the older group [47 of 115
(40.9%) vs 8 of 42 (19%); p=0.008]. So, one can
suppose an existence of different phenotypes of
age-associated artery wall lesions: the first one is main-
ly represented by increased wall stiffness, the second
one — by subclinical atherosclerosis development. In
some cases signs of both phenotypes are presented.
Development of the processes by one or another script
is possibly determined by different genetic particularities
and risk factors set.

Discussion

Our study has confirmed that arterial wall lesions
rather often present in patients without CVD clinical
signs, especially in an older age group. Our data are

XapakTep 3HaYMMO Hallle BCTpeyancs B crapwen rpynne [y 47
13115 (40,9%) npotne 8 3 42 (19%); p=0,008]. Taknm 06-
Pa3oM, MOXHO NPEANONOXUTb HANMYME Pa3IUYHBbIX HeHOTM-
MOB BO3PaCT-aCCOLIMNPOBAHHBIX M3MEHEHWIA CTEHKM apTePUN:
NEepPBbIN U3 HAX NPeACTaBieH B OCHOBHOM MOBbILIEHUEM XKe-
CTKOCTW CTEHKW, BTOPOW — Pa3BUTNEM CYOKITMHNYECKOro ate-
pockneposa. B pame cnyvaes HabnogaoTcs NposiBeHns 00o-
X PeHOTUNOB. MOXKHO NPEANONOXUTb, HTO Pa3BUTHE NMPOLIECCOB
Mo OAHOMY WV APYrOMy CLIeHaPWIO ONPEAENnseTcs pasnnymem
reHeTn4eckx 0CobeHHOCTEN 1 HabOPOM (PaKTOPOB pKMCKa.

OGcyxaeHune

B Hallen paboTe Mbl NOATBEPAUIIN, HTO M3MEHEHWS apTe-
pyanbHOM CTEeHKN Yy nnL, 6e3 KnuHndecknx npossneHmn CC3
BCTPEYaloTCs AOCTAaTOYHO HacTo, OCOOEHHO — B CTapluen BO3-
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consistent with other authors' results [12], who had
demonstrated that arteries subclinical lesions were pre-
sentin 49% of women and 62% of men among par-
ticipants of the Cardiovascular Heart Study (healthy
older persons). These findings allowed the authors to
suppose that the preventive strategy in older patients
without CVD clinical signs must be aimed at preven-
tion of the process progression and destabilization,
while risk factors must be the main therapeutic target
in patients of younger age.

Data concerning rather high prevalence of arteri-
al wall alterations in the younger group (mean age
40.9+8.7 years) of relatively healthy people ap-
peared to be important. So, endothelial dysfunction
was revealed in 26 %, carotid artery wall thickening
—in 8%, atherosclerotic plaques in carotid arteries —
in 22%, increased aorta stiffness — in 15%. The
Guimaraes/Vizela Study [13] which was carried out
in the north part of Portugal in 2010 also testified that
processes of arterial wall alteration already begin in
young age. This study had demonstrated 12.5%-preva-
lence of early vascular ageing (increased PWV in age
under 40 years). At that, the most dramatic were the
indices in young under 30 years: 26.1% of them had
PWV values above 97.5 percentile of mean values for
this age group. In under 40 years these values exceeded
90 percentile of expected ones for this age group in
34% of cases. PWV value exceeded 10 m/s in
18.7% of above 40 years and in 14.1% in those of
40-50 years. It is important that these alarming re-
sults were received in the country pertained to coun-
tries with low risk for CVD development.

Estimating the character of correlations between
different parameters of arterial wall we have re-
vealed that certain morphofunctional parameters
correlate with each other to varying degree. Accor-
ding to our study data IMT correlated with all other pa-
rameters in both age groups. Relationship of IMT with
the number of atherosclerotic plaques and EDVD is
quite natural. All these parameters reflect the deve-
lopment of the atherosclerotic process. Endothelial dys-
function is the earliest and mainly functional arterial
wall lesion related to atherosclerosis [14]. EDVD re-
flects NO-dependent vasodilation after artificially in-
duced hypoxia, thus it allows estimation of NO local
bioaccessibility. This correlates with the severity of coro-
nary atherosclerosis [15] and with cardiovascular
prognosis [16]. EDVD<10% was found more often
than other alterations in our study: in every 4th par-
ticipant in the younger group. As opposed to EDVD,
IMT reflects more significant structural atherosclerotic
lesions of arterial wall [14]. Increased carotid IMT cor-
related with CVD risk [17], severity of coronary athe-
rosclerosis [18] and risk for negative cardiovascular

pacTtHou rpynne. [ony4YeHHble faHHble COrNacyoTCs C pe3ysb-
TaTaMu Opyrnx aBTopos [12], KoTopble nokasanu, 4To cpeau
ydacTHuKkoB Cardiovascular Heart Study (3gopoBble noxunbie
noan) cyoKNIMHUYECKNE U3MEHEHUS apTePUIA BCTPEYANCh Y
49% >XeHLWMH 1Y 62 % MY>XHYH. TN HaxXO4KW NO3BONIIN aB-
Topam NPEANONOXUTb, HTO Y MOXMIIbIX MoAer 6e3 KIMHUYeCKNX
npossneHn CC3 cTpaters nPoMUNaKTNHecKX yCuvm SOomx-
Ha ObITb HanpaBneHa Ha NpeaynpPeXxAeHNe NPorpeccMpoBaHNs
1 [lectabunmsaumm NpoLiecca, a hakTopbl pycka, BefyLUme K pas-
BUTWIO CYOKNMMHNYECKMX N3MEHEHWI, LOMXKHbI CTaTb OCHOBHOM
TepaneBTUYECKOW MULLIEHbIO Y MoAen MNajLlero Bo3pacta.

BaxHbIM NpencraBnsioTcsA NonyYeHHbIe HaMK AaHHbIE O [0-
CTaTO4HO BbICOKOM PacnpOCTPAHEHHOCTU M3MEHEHWI apTepu -
anbHOW CTeHKM B MnafLLer rpynne (cpeaHnii Bospact 40,9+8,7
NeT) OTHOCUTENBbHO 3L0POBbIX NIOAEN: SHAoTeNNaNbHAs ANC-
dyHKUMA — Yy 26%, YTONLEHHAs CTEHKA COHHOW apTepumn —y
8%, Hanu4me aTepocknepoTnyeckmx bnsLlek B COHHbIX apTe-
puax —y 22 %, NoBblLLeHHas XeCTKOCTb aopTbl —y 15%. O ToMm,
YTO NPOLLECChI U3MEHEHNS COCYANCTON CTEHKM HAYMHAIOTCA yXKe
B MOJIOA,OM BO3pacTe, CBUOETENbCTBYIOT U Pe3ysibTaThl UCCe-
noBaHusa Guimaraes /Vizela Study [13], koTopoe B NpoBoamnoch
B ceBepHoW Yactu MNoptyranumn ¢ 2010 r. Pe3yneraTbl 3TOro MC-
CefoBaHNA Nokasasm, 4To PacnpPOCTPaHEHHOCTb PaHHETO CO-
cyomcroro crapeHus (nosbiteHne CPT1B B BospacTte Moroxe 40
net) coctaBuna 12,5%. MNpu 3ToM Havnboree BNeYaTnsioWmmMm
ObINY Nokasatenu y coBceM Momogbix Niogen Ao 30 net -y
26,1% w3 H1x 3HadeHre CPTB npeBbiwano 97,5 npoueHtuns
CpeOHUX 3Ha4eHNI AN 3ToW BO3pacTHOM rpynnbl. Y 34% nio-
e monoxxe 40 neT 3Ha4eHNs NpeBbicn 90 NPOLEHTNb OXM-
JaeMblX 3Ha4eHnM Ans 3Toro Bo3pacta. Y 18,7 % nioaen crap-
we 40 netny 14,1% niogen B Bo3pacte ot 40 go 50 ner 3Hade-
Hune CPIB npesbickno 10 M/c. BaxXHO, YTO 3TV HaCTOpaXku-
BaloLLiMe AaHHble Oblv MOnyYeHb! B CTpaHe, OTHOCALLIEICS K CTpa-
HaM C HU3KKM puckom passutnsa CC3.

Mpw 13y4eHnn xapakTepa B3aMOCBA3M Pa3NINYHbIX Napa-
METPOB COCTOSHUS apTEPUATIbHOM CTEHKI Mbl OOHAPYXXMUIN, YTO
otaenbHble MOPMO-PyHKLIMOHANBbHbBIE XapPaKTePUCTUKK B3au-
MOCBSI3aHbl MexXay CoOOM B pa3HOW CTeneHn. B Hawem mc-
anefnoBaHum TKM feMOHCTprpyeT B3aMMOCBA3b CO BCEMU ApY-
rMMK NapamMeTpamu B 0Derx BO3pacTHbIX rpynnax. Baanmocss3b
TKNM ¢ konndecteom ACh, 33B/[1 BnonHe 3akoHOMepHa. Bce
OHV OTPAXaIoT Pa3BUTIE aTEPOCKIIEPOTNHECKOrO NPOoLecca. SH-
JoTenmanbHas OMCyHKLMS SBNSETCs Hanbonee paHHUM U npe-
MMYLLECTBEHHO (OYHKLMOHANbHBIM HapyLLeHeM apTepuanb-
HOW CTEHKM, CBSi3aHHbIM C aTepockiepo3om [14]. 3B otpa-
>aeT NO-3aB1CKMYI0 Ba3OAMNATALMIO MOCIE NCKYCCTBEHHO Bbl-
3BaHHOW TMMOKCEMUM, TEM CaMbIM OLLEHMBAET JIOKanbHYIO
ouopoctynHoctb NO. OHa CBfi3aHa C BbIpaXkeHHOCTbIO KOPO-
HapHOro atepocksieposa [15] 1 NPOrHO30M CepaeyHO-CoCy-
ONCTbIX cobbITUIA [16]. B Halwem nccnepoBaHnm 33BO<10%
BCTpeYanach YaLle Apyrx N3MeHeHUn, y KaA0ro YeTBepTo-
ro y4acTHVIKa B MafLLe BO3pacTHOW rpynne. B omnndme ot 93B/]
TKMM oTpaxaeT bonee BblpaXeHHble CTPYKTypHble aTepo-
CKIepoTMHeCcKme M3MEHEHMS apTepuanbHom cteHkm [14]. Yee-
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events occurring [19]. PWV (a marker of arterial stiff-
ness) correlated with parameters of atherosclerotic
process to a less degree in our study. We failed to find
statistically significant correlation between PWV and
EDVD in the younger group and between PWV and
number of atherosclerotic plaques in the older one. It
should be noted that correlation between PWV and
EDVD was only studied in a few works, and received
results were rather contradictive. So, Kobayashi K. et
al. [20] and Soltesz P. et al. [21] had demonstrated
negative correlation between PWV and EDVD, while
Nigam A. et al [22], Liang YL. et al. [23] and Koivis-
toinen T. et al. [24] had not found any relationship bet-
ween these parameters. The question about correla-
tion between PWV and IMT is also ambiguous. Van
Popele NM et al. [25] and Kobayashi K et al. [20] had
demonstrated correlation between PWV and IMT, while
Zureik M et al. [27] had shown that PWV correlated
with the number of atherosclerotic plaques but not with
IMT. Koivistoinen T. et al. [24] had reported relation-
ship between PWV and IMT in an older group of
46-76-year-old, but found no such relationship in a
group of individuals under 45 years.

So, it must be admitted that the relationship bet-
ween atherosclerosis and arterial sclerotic alterations
has not been definitely determined up to the present.
On the ground of our results one can suppose that
arteriosclerosis (marker of which is PWV) and
atherosclerosis have significant distinctions in their
pathogenesis and can develop both isolatedly and
mutually.

Conclusion

Patients without clinical signs of cardiovascular dise-
ase already in young age rather frequently reveal ar-
terial wall alterations. Processes of arteriosclerosis (in-
creased PWV) and atherosclerosis can develop both
isolatedly and mutually. Among all patients with re-
vealed atherosclerotic plagues and/or increased ar-
terial stiffness the variant of combined development
of these processes is found out more often in old age
as compared with younger patients. Determination of
main morphofunctional parameters of arterial wall en-
riches understanding of cardiovascular risk and cre-
ates opportunities for the development of more effective
strategy of its reduction

Disclosures. All authors have not disclosed potential
conflicts of interest regarding the content of this pa-
per.

nnderHaa TKNM CoHHbIX apTepui CBAi3aHa C PUCKOM Pa3Bu-
™A CC3[17], BblpaXeHHOCTbIO KOPOHAPHOIo atepockiieposa
[18] 1 prCKOM HeDNaronpUATHbIX CepaEYHO-COCYAMUCTbIX CO-
ObiTnn [19]. CPMB (Mapkep apTeprasnibHOM XeCTKOCTM) B Ha-
LUEeM MCCeOBaHNM B MeHbLLIEN CTENeHM CBA3aH C NapameTpami,
XapaKTepPU3YIOLWMMI aTepOCKIepOTUYECKMNI MpoLiecc. He Bbl-
ABMIEHO CTAaTUCTUHECKM 3HAYMMOW B3anMOoCBa3n Mexay CPI1B
1 23B[ B mnagwew rpynne, n CPMB 1 konudectBom ACE B ctap-
wew rpynne. CrnegyeTr OTMETUTB, YTO B3anMocBa3b CPMB 1 33B[]
M3y4anach NLLb B HECKOMbKMX UCCIEOOBAHNAX, 1 pe3ynsraThl
Oblnn nonyyeHbl NpotrBopeymBble. Tak Kobayashi K. ¢ coasT.
[20], Soltesz P. ¢ coaBT. [21] NpOAEMOHCTPUPOBaNK OTpULIa-
TeNbHYIO KOPPenALMOHHYIO B3auMocaasb Mexxay CPMB n 33B/,
B To BpeMs kak Nigam A. c coaBrT. [22], Liang YL. c coaBT. [23]
1 Koivistoinen T. c coaBT. [24] He BbISBUNM B3aUMOCBS3U MeX-
Oy 3TMMK napametpamu. Bonpoc o B3ammocssizu CPMB u
TKWM Takxe nmeeT HeofHO3Ha4Hoe pelleHre. Van Popele NM
c coaBT. [25] 1 Kobayashi K ¢ coasT. [20] npogemMoHCTprpoBani
B3ammocBssb TKIAM 1 CPIB, B To Bpems kak Zureik M c coaBT.
[26] nokazanu, 4o CPIB cBs3aHa ¢ ACB, Ho He ¢ TKIAM. Koivis-
toinen T. c coaBT. [24] BbISBUIM B3anMocBa3b CPIMB 1 TKVM
B CTapLUer rpynne N1, 46-76 neT, HO He 0BHapPY>XMK ee B rpyn-
ne nuu, monoxe 45 ner.

TakvM 0bpa3oM, CieflyeT NpU3HaTh, HTO O HACTOALLEro Bpe-
MEHM B3aMMOOTHOLLEHWE MeX[y aTepoCK/Iepo3oM 1 apTe-
PUOCKIIEPO30M OMpPefieNeHHO YCTaHOBMEHO He Obino. Ha oc-
HOBAHMW NOJTYHEHHBIX HAMW PE3YIIETAaTOB MOXHO MNPELNONOXNTb,
YTO apTEPUOCKEPO3, MapkepoM Kotoporo asnsetcs CPIB, v
aTepoCKepo3 UMEIOT CyLLLEeCTBEHHbIE Pa3nnyumsa B CBOEM Ma-
TOreHese 1 MOryT Pa3BMBATLCA KaK U3ONMMPOBAHHO, Tak 1 CO-
BMECTHO.

3aknoyeHue

Y niopen 6e3 KNMHNYECKUX NPOSBNEHUI CepaeqHO-CoCy-
OUCTbIX 3a00MeBaHNI M3MeHeHUs apTepuranbHOM CTEHKM BCTpe-
YaKOTCA LOCTATOYHO YaCTo y>Ke B MyagLuem Bo3pacrte. lNpouec-
Cbl apTeprockepo3a (nosbiileHne CPIB) 1 aTepockiepo3a Mo-
MyT NPOTEeKaTh Kak M30MMPOBAHHO, TaK U Co4eTaHHO. Cpeam Bcex
NaLMEHTOB C BbISBIEHHbLIMY aTEPOCKIIEPOTUHECKMMM BNALLKaMM
/U NOBbILLEHHOW XeCTKOCTbIO apTepU BAPUAHT COYeTaH-
HOro pa3BUTUS HabnoaaeTcs Yallle B CTapllem Bo3pacTe Mo
CpaBHeHMIO C MiaaLWmM. OnpeneneHyie OCHOBHbIX MOPQO-(YHK-
LIMOHANbHbIX XapaKTePUCTUK apTepUanbHOM CTEHKW pacLumpseT
npeacraBNeHna O CepheqHO-CcoCyancToM pucke 1 co3daert
npeanockINkK Ans conanHms bonee schekTMBHOM Nporpam-
Mbl €0 CHUXXEHMS.

KoHdnuKT nHTepecoB. Bce aBTopbI 3asBNS0T 00 OTCYTCTBUM
NOTEHLIMANBHOIO KOHhIKTA MHTEPECOB, TPEDYIOLLEro packpbITys
B JaHHOW CTaTbe.
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