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AHHOTAIIA

C 1esiblo U3y4YyeHUs apaMeTpoB QYHKIIMOHAIBHOIO COCTOSHUA SH0TEJINUA COCY/IOB Y JIUIL C OTATOLEHHBIM 110 apTe-
puanbHOH runeprensuu (AlY) ceMelHBIM aHAMHE30M /JIsI OTIPeZiesIeHNs TaKTUKY JaIbHeNIIero HabIoZeHusA U JedeHUs
MIPOBEJIEHO UCCIIeIOBAaHUE 95 MOJIOZBIX Jinll (58 JKeHIIUH U 37 MY>KUHMH) B Bo3pacTe OT 17 70 28 jieT (cpeHuii BO3pacT —
23.9 + 2.7 ro/ia) ¢ HacaeACTBeHHOU oTsAroneHHOCThI0 (HO) mo AT'. KOHTPOJIbHYIO TPYIIILY COCTABUIN 24 YeJl. B BO3pacTe
ot 18 710 28 sieT 63 cepAEeUHO-COCYIUCTON ATOJIOTHH, TSKEJIBIX XPOHUYECKHUX 3a00JIeBaHII 1 HEOIarOIPUATHOTO aHAM-
He3a 110 AT'. B 3aBucuMocTH OT ypoBHA A/l manueHTs! OBLIN pas/ieleHbl Ha 3 IPYIIbL: Tpynna 1 — OGosbHbIE ¢ AT TpyI-
I1a 2 — MalUeHTh] ¢ BHICOKUM HOPMAaJIbHBIM JlaBJieHueM; Ipylia 3 — JIMIa ¢ HopMaibHbIM ypoBHeM AJl. ITpoBoguiiu yib-
TPa3BYKOBOE HcCIIeToBaHYeE TU1eueBol aprepui (ITA), obiueii connoit aprepun (OCA), sH/I0TENINH3aBUCUMYIO Ba30UIa-
taruio (A3B]I) oleHUBaIN B X0/1e TPOOBI C PEAKTUBHOM TUIIEPEMUEH, pACCUNTHIBAIN TOKA3ATEIN JKECTKOCTH COCYTUCTOM
CTEHKH, CKOPOCTH PaCIpOCTpaHeHUs MyIbcoBoi BoHEI (CPIIB).

B rpynmax 1 u 2 93B/] 6bL1a HIZKe B CpETHEM B 1.3 pasa [0 CPaBHEHHIO ¢ KOHTpoJieM. HanboJibliiee cpefiHee 3Have-
HU€e TOJIIIUHBI KoMIuiekca nHTuMa — meaua (TKMM) OCA Hab110a10Ch y JIUI, U3 TPYIIIHI 1, Ha 12.5 % IOCTOBEPHO IIpe-
BBIIIIAs AHAJIOTUYHBIN [T0KA3aTeJIb B IPYIIE 3 U B KOHTPOIbHOU. CienoBaresnbHo, y sint ¢ HO mo AT TKUM OCA yBeu-
YHUBasach 1o Mepe nosbinieHus ypoHa AJl. Cpeanue 3HaueHUA KO3hPUIHIEHTA IOTIEPEYHON PACTAKUMOCTH CTEHKH ap-
TEPHUU B IPyIax 1—3 6bUIN TOCTOBEPHO MEHBIIIE Ha 40, 30 U 17.8 % COOTBETCTBEHHO IO CPAaBHEHHUIO C KOHTPOJIEM. BhIsB-
JeHo ocroBepHOoe yBesrmueHue CPIIB mo cocyiam sy1acTiyecKoro TUIA B TPYINax 1 U 2, IpeBblIaliee Ha 22 1 18 % co-
OTBETCTBEHHO 3HAYEHUE AHAJIOTUIHOTO II0KA3aTeIsI B KOHTPOJIBHOU TPYIIIIE.

Takxum obpaszom, y nanuenTos ¢ HO no AT onpesiesnsercst AucHYHKINA SHOTETUA COCYZOB, O YEM CBUETEIBCTBYIOT
HapylleHHe cocyAoaBurareabHol peakuu [1A, ysenundenne TKHIM OCA, a Takke CHUKEHUE ee 3JIACTUUECKUX CBOMCTB U
IIOBBIIIIEHUE PUTU/THOCTH COCYAUCTON CTEHKU.

Karoueswvte crosa: apTepuaJibHasd TUIEepTEeH3uA, HaCJIeACTBEHHAsA OTATOIIIEHHOCTD, SHHOTCHHﬁSaBHCHMaﬂ Basoausia-
TanusdA, KOMIVIEKC MHTUMaA — Me/Jha, apTeépuajibHaA pUruHOCTb.

ABSTRACT

For the purpose of studying of parameters of a functional state of an vascular endothelium in persons with the fam-
ily anamnesis burdened on the arterial hypertension for definition of tactics of further observation and treatment it was
conducted the research of 95 young people (58 women and 37 men) from 17 up to 28 years old (middle age 23.9 + 2.7)

Toctyniia 09.04.2018 Received 09.04.2018

IIpunATa 10.05.2018 Accepted 10.05.2018

*Aemop, omeemcmeeHHblil 3a nepenucky *Corresponding author

I'pebenkuna Wpuna Asexcanaposaa: ®T'BOY BO «HoBocuGupekuii rocy- Grebenkina Irina Aleksandrovna: Novosibirsk State Medical University, 52,
JlapCTBEHHBIN MEIWIMHCKUH yHUBepcuteT» MuHnszapasa Poccun. 630091, Krasny Prospect, Novosibirsk, 630091, Russia.

r. HoBocubupck, Kpacusiii mpocir., 52. E-mail: iren-quaf@yandex.ru

E-mail: iren-quaf@yandex.ru

42 Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2018-4-42-53

Grebenkina L A. et al. / Journal of Siberian Medical Sciences 4 (2018) 42-53

with the hereditary burden on the arterial hypertension. The control group was formed 24 people from 18 up to 28 years
old without cardiovascular pathology, serious chronic diseases and the arterial unfortunate anamnesis on the arterial hy-
pertension. Depending on the blood pressure level patients have been divided into 3 groups: group 1 — patients with the
arterial hypertension; group 2 — patients with high normal blood pressure; group 3 — persons with the normal blood
pressure level. They conducted ultrasound investigation of a brachial artery, of the common carotid artery. They estimated
an endothelium-depended vasodilation during the test with reactive hyperemia. They counted indicators of rigidity of a
vascular wall, pulse wave velocity.

In groups 1st and 2nd an endotelium-depended vasodilation was lower on the average 1.3 times in comparison with
control. The greatest average index of the thickness of intima — media complex of the common carotid artery was observed
in persons from group 1, by 12.5 % reliably exceeding a similar indicator in group 3 and in control group. Therefore, in
persons with the hereditary burden on the arterial hypertension the thickness of intima — media complex of the common
carotid artery was increased according to increase of the blood pressure level. Average indexes of coefficient of cross ex-
tensibility of a wall of an artery in groups 1—3 were reliably less also by 40, 30 and 17.8 % respectively in comparison with
control. It was revealed the reliable increase in pulse wave velocity through the vessels of elastic type in 1st and 2nd groups
exceeding by 22 and 18 % index of a similar indicator in control group, respectively.

Thus, the patients with the hereditary burden on the arterial hypertension have the dysfunction an endothelium of
vessels, as evidensed by disorder of the vasomotor reaction of the brachial artery, the increase of thickness of intima — me-
dia complex of the common carotid artery, the decrease in its elastic properties and the increase in a rigidity of a vascular
wall.

Keywords: arterial hypertension, hereditary burden, endothelium-depended vasodilation, intima — media complex,

arterial rigidity.

BBEAEHWE

B mocsienHyie TOABI OTMEUAeTcsi POCT PaCIpo-
CTpaHEHHOCTH apTepuaabHOU runepren3uu (Al') cpe-
JIA MOJIOZIBIX Jitofied. 1o JaHHBIM JTUTEPATYPHI Y MO-
JIOZIBIX JIMIY C OTATOIEHHBIM 110 A" ceMeHbIM aHaM-
He30M B 13.6 % cilyuaeB pPerucTpUpYyeTcs BbICOKOE
HopmasibHOoe AJl (BHA/T) u B 58.4 % citygaes AT [1].

PesysibTaThl MHOTOJIETHUX HAOJIOEHUH 00JIb-
HBIX C ceMeHHOH uctopuerd Al' MO3BOIMIIN UAEHTH-
(dupoBaTh OCHOBHbBIE KJIMHUYECKHE OCOOEHHOCTH
3a00JIeBaHUs: TTPEUMYIIIECTBEHHO MYKCKOH TI0JI, Jie-
610T 3a00sIeBaHUsI B MOJIOZIOM Bospacre (B cpeiHeEM
B 25—30 JIeT), BbICOKHUeE 1udpsl A/l B HOUHOE BpeMs,
THIIEPTOHUYECKHUE KPU3bI, IIPOrPECCHPOBaHKE 3a00-
JIEBaHUS C BOBJIEYEHUEM OPTaHOB-MHUIIIEHEH, paHHEee
pasBuTHe rUepTPOGUN MHOKAPA JIEBOTO KEJTYA0U-
ka [2]. EcTb maHHbIE 0 O0JIee BHICOKOM YPOBHE BapH-
abespHOCTH cuctomyeckoro AJl (CAJT) y HOBOpOXK-
JIEHHBIX, POJUTEN KOTOPBIX cTpajziaoT Al', mo cpas-
HEHHIO C TAKOBBIM Yy JIETeH 3/T0POBBIX poauTeseki [3].
VY jiur ¢ otAroneHHsIM 10 AI' ceMelHBIM aHAMHE30M
UMeeTCs PsJil MeTabOJIMJeCKHX HapylleHud: Oosee
BBICOKUM YPOBEHDb MHCYJIMHA HATOIAK, KOHI[EHTpAa-
MU B KPOBU TJIIOKO3bI, 00111ero xosecrtepura (0OXC)
u tpuryntepuzioB (TT) [4]. ¥ poacTBeHHUKOB 60J1b-
HBIX THHepToHUYeckor 6osie3Hbio (I'B) oTrmeuaercs
00J1ee BBIpAKEHHBIN BBIOPOC HOPA/IpEHATIMHA U DH-
JIOTeJIHA B OTBET HAa MEHTAJIbHBIN cTpecc [5].

®axkT, uTo HapyeHue GYHKINH 9HIOTEHUs CO-
cynoB y 60pHOTO AT SIBSIETCS CBSBYIONIUM 3BEHOM
MeJK/Ty TUIIepTeH3HeH, haKToOpaMy PHCKA U ITOpaske-
HHEM OPTaHOB-MHUIIIEHEH, COMHEHH S HE BBI3BIBAET [6].
V:ke B IEPBBIX ITPOCIIEKTUBHBIX UCCIIEIOBAHUAX OBLIO

INTRODUCTION

In recent years growth of prevalence of the arte-
rial hypertension is noted among young people. Ac-
cording to literature the young people with the family
anamnesis burdened on the arterial hypertension have
the high normal blood pressure in 13.6 % of cases and
of the arterial hypertension — in 58.4 % of cases [1].

Results of many years of observations of patients
with family history of the arterial hypertension have
allowed to identify the main clinical features of a dis-
ease: mainly it is a male, a disease debut in young (on
the average in 25—30 years old), the high blood pres-
sure (BP) at night time, hypertensic crises, progress-
ing of a disease with involvement of target organs,
early development of a hypertrophy of a myocardium
of the left ventricle [2]. Newborns whose parents suf-
fer from the arterial hypertension, in comparison with
that in children of healthy parents [3] have higher
level of variability of systolic blood pressure. Persons
with the family anamnesis burdened on the arterial
hypertension have a number of metabolic disorders:
higher level of insulin in the fasted state, the concen-
tration of glucose in blood, the concentration of total
cholesterol and triglycerids [4]. More expressed emis-
sion of noradrenaline and endothelin in response to a
mental stress is noted in relatives of patients with the
arterial hypertension [5].

The malfunction the endothelium of vessels in
patient with the arterial hypertension is a link be-
tween hypertension, risk factors and damage of tar-
get organs [6]. In the early prospective studies it has
been shown that in patients with essential hyperten-
sion the increase in arterial rigidity of large arteries
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IM0OKA3aHO, YTO Y OOJIbHBIX C 3CCEHITUAIBHOU THIIEp-
TEH3UEH VBeJIMUeHHe apTePUAIbHON KECTKOCTH
KPYIHBIX apTepuil — He3aBUCUMBIN (aKToOp pucka
Pa3BUTHSA COCY/TUCTBIX COOBITHH [7]. JlasibHENTITHE HC-
CJIeZIOBAHUSA JIOKA3AIH, YTO apTepUATIbHAsI JKECTKOCTh
SIBJISIETCSI PAHHUM CYOKJIMHHYECKHM MAapKepOM II0-
paxeHus aprepuii [8].

OiHaKo ZI0 CHX IIOP He SICHO, HACKOJIBKO YacTo
nepBuYHasA qucHyHKIUA sH0TeN A (/19) BBISBIISA-
€TCsl y JINIIL C OTATOIIEHHBIM 110 A" ceMeliHpIM aHAM-
HE30M U CJIeJIyeT JIU CUUTATh HapylleHne (pyHKIU
SHZAOTENNS (HAKTOPOM PHUCKA, MAPKEPOM PHICKA I
CyppOraTHOW KOHEYHOH TOukol Al'; kakue u3 mapa-
MeTpPOB (YHKIIUU SHAOTENHS SIBJIAIOTCA Haubosiee
YYBCTBUTEJIbHBIMU B IUTAHE PAHHETO IIPOTHO3A y JIaH-
HBIX nanueHToB? KoMIuiekcHOe nu3ydyeHue mokasare-
JIell PUTUIHOCTH apTEPUAILHON CTEHKH Y JIUI] C Ha-
ciencrBeHHON otsromenHoctsio (HO) mo AT mo3Bo-
JISIET BBISIBUTB JIOIIOJTHUTETbHBIE MAPKEPhI CEP/IEYHO-
COCYZIUCTOTO PUCKA, JOCTYIHbIE /ISl IPUMEHEHUA B
aMOyIaTOPHOH IPaKTHKE.

ITEJTb UCCJIEJJOBAHUSA

IIpoBefieHrEe OLIEHKU IapaMeTPOB (GYHKITHO-
HaJIBHOTO COCTOSIHUSI SHIOTEJINSI COCY/IOB Y JIUII C OTSI-
roIeHHbIM 110 AI' ceMeHbIM aHaAMHE30M JIJIST OIpe-
JIeJIEHUs] COOTBETCTBYIOIIEH TAKTHKH JAJTbHEUIIEro
HaOJIIOEHU U JICUEHU.

MATEPHAJIBI 1 METO/IbI

B ucciieoBanrie ObLJIO BKIIOYEHO 95 MOJIOJBIX
st (58 JKeHIUH U 37 My>KUYHUH) B BO3PACTe OT 17 710
28 siet (cpemHHUI BO3pacT 23.9 + 2.7 To/ia) ¢ HaCIe/-
CTBEHHOU OTSATOIIEHHOCTHI0 10 AT I'pymimy KOHTpo-
JIs1 COCTaBWJIM 24 MOJIOZIbIX YesioBeKa (18 JKeHIUH U
6 My»KYIH) B Bo3pacTe OT 18 /10 28 siet (cpeqHuii BO3-
pacr 23.91 + 2.91 rozia), y KOTOPBIX ObLIO HOPMaJIbHOE
AJl u ponuTenu He crpasianu Al

Juarnoctuka Al ocylecTBiisiach B COOTBET-
crBu ¢ Poccuiickumu pekomenpanusimMu Beepoccnii-
CKOTO HAay4YHOTO 0OIIecTBa KapauoyioroB [9]. Becem
MarueHTaM MPOBOIUIOCh CYTOYHOE MOHUTOPHPOBA-
Hue AJl. Becem manpeHTam OIpEAessSIA JIATTHTHBIA
pod b OOIIUI XOJIECTEPUH U TPUTJIUIIEPUIBI ChI-
BOPOTKH.

B manpneiimem sinna ¢ HO o AT 66111 pacmpe-
JleJIEHBI 110 TPEM TPYIIIaM:

« 1-s1: 6osbHBIE ¢ AT (AJ] > 140/90 MM pr. cT.), 38
MMaIMEHTOB (CpeHUH BO3paCT 25.22 + 2.1 T0/1a) — 25
MY>KYHMH ¥ 13 JKeHIUH. Havayjio runmeproHun y HUX
MMPUXOMUJIOCh HA BO3pacT 21.7 + 2.3 To/a, JJIUTETb-
HocTh AT cocTaBJisiia B cpefiHeM 3.8 + 2.1 T0/1a;

e 2-4: TIAIIEHTHI C BHICOKUM HOPMAaJIbHBIM JIaB-
nenueM (Al ot 130/85 10 139/89 MM pT. cT.), 22 Na-

is independent risk factor of development of vascu-
lar events [7]. Further researches have proved that
the arterial rigidity is an early subclinical marker of
damage of arteries [8].

However, it is not clear, how often primary dys-
function of endothelium is found out at persons with
the family anamnesis burdened on the arterial hy-
pertension and whether it is necessary to consider
malfunction of an endothelium as risk factor, a risk
marker or a substitute final point of the arterial hy-
pertension. What of parameters of an endothelium
are the most sensitive in respect of the early forecast
in these patients? Complex studying of indicators of a
rigidity of an arterial wall in persons with the heredi-
tary burden on arterial hypertension allows to reveal
the additory markers of cardiovascular risk available
to application in ambulance practice.

AIM OF THE RESEARCH

Evaluating parameters of a functional state an
endothelium of vessels in persons with the family an-
amnesis burdened on the arterial hypertension for
definition of the corresponding tactics of further ob-
servation and treatment.

MATERIALS AND METHODS

The research has included 95 young people (58
women and 37 men) from 17 up to 28 years old (mid-
dle age 23.9 + 2.7) with the hereditary burden on the
arterial hypertension. The group of control was com-
pound by 24 young men (18 women and 6 men) aged
from 18 up to 28 years (middle age 23.91 + 2.91) who
have normal BP and which parents did not suffer from
the arterial hypertension.

Diagnosis of the arterial hypertension was per-
formed according to the Russian recommendations
Society of cardiology of Russian Federation [9]. 24-
hour monitoring of the BP was carried out to all pa-
tients. To all patients it was defined a lipemic index:
general cholesterol and triglycerides of serum.

Further persons with the hereditary burden on
the BP have been distributed on three groups:

« the 1st group: patients with the arterial hyper-
tension (the BP > 140/90 mm Hg), 38 patients (mid-
dle age 25.22 + 2.1) — of 25 men and 13 women. The
beginning of a hypertension in these people was at the
age 21.7 + 2.3, the duration of an elevation of the arte-
rial hypertension was on the average 3.8 + 2.1 years;

« the 2nd group: patients with high normal pres-
sure (the BP from 130/85 to 139/89 mm Hg), 22 pa-
tients (middle age 24.5 + 2.7) — 6 men and 16 women.
The beginning of a hypertension in these people was
at the age 22.7 + 5.2, the duration of an elevation of
the BP was on the average 2.0 + 1.7 years;
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npieHTa (CpeTHUH Bo3pacT 24.5 + 2.7 roga) — 6 MyxX-
YMH U 16 xeH1uH. Hauano noseimenusa A/l y mamu-
€HTOB 3TOU TPYIIIHI PUXOUIIOCh Ha BO3PACT 22.7 +
+ 5.2 TO/1a, JIVTUTEJILHOCTD MOBBINIeHus A]l B cpesiHeM
2.0 + 1.7 rOo73;

e 3-5: TPyIIA JIUI] ¢ HOpPMaJIbHBIM YPOBHEM A/l
(AT 10 129/84 MM PT. CT.), 35 4esl. (CpeTHUI BO3pacT
22.2 + 3.1T07]a) — 7 MY»K4YHUH U 28 sxeHIuH. [Ipu am-
OynaTopHoM n3MepeHuu AJl y HUX He BBISBIISIHUCH
TIOBBITIIEHHBIE TUMPHI TaBIEHUS.

OTsironeHHbI aHaMHe3 1Mo Al' co CTOPOHBI Ma-
TepH B rpymnax 1—3 Habsoaaicsa B 63, 81.8 u 65.7 %
CJIy9aeB COOTBETCTBEHHO. OTATOIEHHBIN aHAMHES 10
AT co CTOpPOHBI OTIIa C OJMHAKOBOU YaCTOTOMH BCTpE-
yasics B rpynnax 1 1 3 (42 %) u B 27 % cayvyaax — B
rpymre 2. Takum o6pasom, cemeiinas dopma Al pe-
TUCTPUPOBAJIACH Y 31.5 % MOJIOJIBIX JIUI] U3 TPYIIIIHI 1.
Y s w3 rpynmn 2 u 3 B 36.3 u 22.8 % ciiyuaeB coOT-
BETCTBEHHO HAbJII0/[aIach ceMelHasi arperamnus Cy-
4vaeB Al' B ceMbe. AHTUTHIIEPTEH3UBHYIO TEPATIUIO HA
MOMEHT 00CJIeIOBAHUS MOJIOAbIE malreHTsl ¢ Al He
TIOJTyJaJTH.

VYJIbTpa3ByKOBOE HCCJIE/OBAHUE IIEUEBOM ap-
Tepuu (ITA) mpoBOAWIN C TIOMOIIBIO ammapara s
VJIBTPA3BYKOBOTO HKCCJIEZIOBAHMSA cocymoB Vivid 3
(General Electric, Tepmanusi). DHAOTETHUH3aBUCH-
Myto Bazoamnatanuio (93B/1) ITA oneHuBaIu B X07€
poOBI C PeaKTHUBHOU TUIIEPEMUEN, KOTOPYIO IIpel-
aoxwiu D.S. Celermajer et al. (1992) [10], B Moau-
dukamuu M.C. Corretti et al. (2002) [11] u T.B. Ba-
JIaXOHOBOH U coaBT. [12]. MccetoBaHye TPOBOAIN
B TPUIUIEKCHOM peskuMe (B-pexum, 1iBeTHOE /1011718~
POBCKOE KapTUPOBAaHUE TIOTOKA, CIIEKTPAIHHBIN aHa-
JIN3 JIOIUIEPOBCKOTO CABUTA YacToT). B xoz1e ncciesno-
BaHUs OIPEEIIsITN CIeAYIOIIe apaMeTphl: 1) Hc-
XOJIHBIM naMeTp IiedeBoit aprepuu (D1); 2) mpu-
pOCT TnaMeTpa IJIEYEBOU apTEPUH YEPES 4.5 MUH I10-
CJIe TIOCJIe CXKATHsI MAHXKEeTOH — Ipoba ¢ PeaKTUBHOM
rurnepeMued, oreHuBaroiias 3B/ (D2); 3) npupoct
JIMaMeTpa IJIeYeBOU apTepUU Yepes 5 MHH IocIe cy0-
JIMHTBAJIbHOTO TIpueMa Hutporuiepuna (HTT), xa-
PaKTepU3YIOMIMI SHAOTETNHHE3ABUCHMYIO Ba30/I1-
naranyio (QHB) ITA (D3).

YiprpaszBykoBoe ucciefoBanue (Y3M) cOHHBIX
apTepuil BBITIOIHSIN B ITOJIO’KEHUH JIeKa Ha amapa-
Te SonoAce-8000 Ex (Medison, FO:xnas Kopest) ¢ jiu-
HerubIM gatuynkoM UST-5524 ¢ wacroroit 7 MI'n. Mc-
CJIeZIOBAHUE BBITIOTHSIOCH 10 CTAHAAPTHON METOTUKE
B B-peskume co CrieKTpaIbHBIM aHAJTM30M KPOBOTOKA
U I[BETOBBIM JIOTJIEPOBCKUM KapTUpOBaHUEeM. Bhuin
obcetoBanbl obmas connas aprepusi (OCA), BHYy-
TpeHH:sA coHHas apTepus (BCA) B sKcTpakpaHHaIb-
HBIX CerMeHTaX U Hapy:kHas conHas apTepus (HCA).
3a HOpMy IPUHUMAJTA 3HAYEHUSI TOJIITAHBI KOMILIEK-
ca uatuma — meaua (TKHIM) menee 0.9 mM [13].

« the 3rd group: patients with the normal BP lev-
el (to 129/84 mm Hg), 35 people (middle age 22.2 +
+ 3.1 ) — 7 men and 28 women. The increased pres-
sure numbers were not determined in these people at
out-patient measurement of the BP.

The anamnesis burdened on the arterial hyper-
tension on the distaff side was observed in 1st, 2nd,
3rd groups in 63.0, 81.8 and 65.7 % of cases respec-
tively. The anamnesis burdened on the arterial hyper-
tension on the paternal side was met with identical
frequency in groups 1st and 3rd (42 %) and in 27 %
of cases in group 2nd. Thus, the family arterial hyper-
tension was registered in 31.5 % of young people from
group 1. The family arterial hypertension was regis-
tered in persons 2nd and 3rd groups in 36.3 and 22.8
% of cases. Young patients with the arterial hyperten-
sion did not receive the antihypertensive therapy at
the moment of examination.

Ultrasound investigation of the brachial artery
(BA) was conducted by means of the device for ultra-
sonic examination of vessels of “Vivid 3” (“General
Electric”, Germany). The endothelium-depended va-
sodilatation (EDV) of a brachial artery was estimated
during test with reactive hyperemia, which have been
offered D.S. Celermajer et al. (1992) [10], in modifica-
tion of M.C. Corretti et al. (2002) [11] and T.V. Balak-
honova et al. [12]. The research was conducted in the
triplex mode (B-mode, color doppler’s mapping of a
stream, the spectral analysis of doppler’s shift of fre-
quencies). They determined the following parameters
during the research: 1) initial diameter of a brachial
artery (D1); 2) an increase of diameter of a brachial
artery in 4.5 min later after compression with fer-
rule — the test with reactive hyperemia the estimat-
ing endothelium-depended vasodilatation (D2); 3) an
increase of diameter of a brachial artery in 5 min after
sublingual intake of nitroglycerin, characterizing an
endothelium-independed vasodilatation of a brachial
artery (D3).

The ultrasound investigation of carotids was
carried out in a prone position with the device “So-
noAce-8000 Ex” (“Medison”, South Korea) with the
linear “UST-5524" sensor with a frequency of 7 MHz.
The research was carried out according to a standard
technique in the B-mode with the spectral analysis of
a bloodstream and color doppler’s mapping. The com-
mon carotid artery (CCA), the internal carotid artery
in extracranial segments and the external carotid ar-
tery were investigated. The normal range was taken
the values of thickness of intima — media complex
less than 0.9 mm [13].

For assessment of a condition of elastic properties
of vessels it was used the method of measurement of
the pulse wave velocity by means of a sphygmograph-
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JIJ1s OLIEHKU COCTOSTHHSI DJIACTUYECKHX CBOWCTB
COCYZIOB HCITOJIb30BAJICA METO/ U3MEPEHH CKOPOCTH
pacipoctpaHeHus My ibcoBoi BostHbI (CPTIB) ¢ momo-
mpio curmorpadpuaeckon npucrapku AITK «ITotu-
crektp-12» (OO0 «Heiipocodt», r. IBaHOBO), TaK-
ske CPIIB paccumrtsiBajsiack mo dopmysae MoeHca —
Kopresera. IIpu 3TOM OLIeHUBAINUCH CJIEAYIOIIHE I10-
KazaTesu: KO3DOUITMEHT MOMEPEYHON PaCTIKUMO-
ctu (distensibility coefficient (DC) — oTHOIlIEHUE U3-
menenust quamerpa OCA (Ad) B oTBeT Ha UBMEHEHHE
apTepUaIbHOTO JaBjieHus (Ap) K BeJIMUMHE JuaMe-
Tpa B cucroiy (Ds), - 1073 kIla); koaddunmeHT sa-
CTUYHOCTU B INOIIEPEUHOM ceueHuu (cross-sectional
compliance (CC) — abcosioTHOE U3MeHEeHUe ILIoMTa-
JTV TIPOCBETA COCY/Ia B CHICTOJIY HA IAHHOE U3MEHEHUe
naBieHus, - 1077 m2/I1a); momyse anactianoctu FOHTa
(Young E.) — xapakTepuCTUKa HATIPSI?KEHUST COCY/IH-
CTOU CTEHKHU TOJIIIUHOU 1 CM IPH YBEJIMUEHUHU JHa-
MeTpa cocy/ia B 2 pasa, kI1a/cM, paccuuThIBaEMBIH 11O
dbopmyne: E = Ap/Ad - D/ h, e Ap — pa3uuiia Mmex-
JTy CPETHUM CHCTOJIMYECKUM U CPETHUM JTUACTOJIIIE-
ckuM faBienueM; Ad — usmeHeHue quamerpa; D —
CpeHUNl AMaMeTp apTepuu; h — TOJIIUHA CTEHKH
OCA; unzekc xectkocTH (stiffness parameter () —
pacTsoKeHHE CTEHKH COCy/a), PACCUYUTHIBAJICA II0
dopmyne: B =In (CAlcp./IAlcp.) - Dd / (Ds — Dd),
rae In — matypanwsubiii gorapudm; CAllcp. — cpen-
HecyTo4gHOe cucroamueckoe AIT; [IA/lcp. — cpenHecy-
TouHOe auacrosnueckoe AJl; Dd — auamerp B mua-
crosy; Ds — nuametp B cucrony [14]. cenemoBanue
MPOIIUIO SKCIEPTU3Y U TOJIYUHIO 0O00pEHNE dTHYe-
ckoro komurera ®T'BOY BO «HoBocubupckuii ro-
CyIapCTBEHHBIH MEIUITMHCKUN YHUBEPCUTET» MUH-
3npasa Poccun.

PE3YJIBTATDBI 1 OBCYXKIAEHUE

Hawubosiee BBICOKMH WHIEKC Ba30uIaTAIlAN
(MB), oTpaskaroluii creneHs Aucbasanca Ba3oauia-
THUPYIOIIEH CIIOCOOHOCTH COCYJIOB, PETHCTPHPOBAJICS
y JIUIL U3 TPYIIIIHI 1, IpeBbIIas Ha 8.8 % jJaHHbBIN 110-
KasaTeJib B KOHTPOJIBHOH rpymite (p < 0.001) (Tabr. 1).

V3yyeHne crereHH HAUPSKEHUS JIOKAJTBHBIX
MEXaHU3MOB PETYJIAINH COCYICTOTO TOHYCA, OLIEHU-
BaeMoro 1o uHjaekcy peaktuBHocTu (MP), BBIABIIO
CHIDKEHUE PEAKTUBHOCTHU COCYZIOB B TPYIIaX IaIu-
eHTOoB ¢ A" u BpicokuM HopManbHbIM A/l ¢ HO o AT’
10 CPAaBHEHUIO C KOHTPOJIBHOH TIPyIIoH (p < 0.001)
(cm. Taba1. 1). [Ipupoct quamerpa ITA B mpo6e ¢ HTT B
TPYIIIIe 1 ¥ 2 COCTABWJI 19.1 + 2.1 1 18.3 + 1.4 % cooT-
BETCTBEHHO, YTO OBLIIO MEHBIIIE JAHHOTO [TOKA3aTesIs
B TpyIIie KOHTPoJis (p < 0.001).

CorsiacHO TIOJIyYeHHBIM JJAHHBIM, BO BCEX OCHOB-
HbIX rpynnax jun ¢ HO nmo AT cpesHee 3HaueHue
TKUM OCA He mipeBbIIIAIO 0.9 MM (TabJ1. 2).

ic device of “Polispektr-12” was used (“Neyrosoft”,
Ivanovo). The pulse wave velocity was calculated by
means of a Moyens — Korteveg’s formula. At the same
time the following indicators were estimated: coef-
ficient of cross extensibility (distensibility coefficient
(DQ)) is the relation of change of diameter of the CCA
(Ad) in response to change of blood pressure (Ap) to
diameter size in a systole (Ds), - 1073 kPa); elasticity
coefficient in cross section (cross-sectional compli-
ance (CC) is absolute change of the area of a lumen
in a systole on this change of pressure, - 10”7 m?/Pa);
module of Young’s elasticity (Young E.) is the charac-
teristic of tension of a vascular wall with thickness of 1
cm at increase in diameter of a vessel twice, kPa/cm,
calculated by means of a formula: E = Ap /A d - D/h,
where Ap is a difference between average systolic BP
and average diastolic BP; Ad is a change of diameter;
D is average diameter of an artery; h is a wall thick-
ness of CCA; the index of rigidity (stiffness parameter
(B) is vessel wall stretching) it was calculated by a for-
mula: § = In (SBPaver. / DBPaver.) - Dd / (Ds — Dd),
where In is a natural logarithm; SBPaver. is an average
daily systolic BP; DBPaver. is an average daily diastol-
ic BP; Dd is diameter in a diastole; Ds is diameter in a
systole [14]. The research has passed the examination
and has got approval of ethical committee the Novosi-
birsk State Medical University.

RESULTS AND DISCUSSION

The highest index of a vasodilatation (IV), re-
flecting a degree of an disbalance of vasodilating abil-
ity of vessels, was registered in persons from group 1
exceeding by 8.8 % this indicator in control group
(p < 0.001) (Table 1).

Research of the of tension of local mechanisms of
regulation of the vascular tone, estimated according to
the index of reactivity (IR), has revealed the decrease
in reactivity of vessels in groups of patients with the
arterial hypertension and high normal the blood pres-
sure with the hereditary burden on the arterial hyper-
tension in comparison with control group (p < 0.001)
(seeTable 1). The gain of diameter of the brachial artery
in test with nitroglycerin in group 1 and 2 was 19.1 +
+ 2.1and 18.3 + 1.4 % respectively, that there was less
this indicator in control group (p < 0.001).

According to the obtained data in all main
groups of persons with the hereditary burden on the
arterial hypertension the average index of thickness
of intima — media complex (TIMC) of CCA was not
over 0.9 mm (Table 2).

At the same time it was noted reliable increase
of the average TIMC artery in persons from group 1
by 12.5 % in comparison with group 3 and control
group (p = 0.0001). The maximum diameter of CCA
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Ta6muna 1. OnieHKa Ba30IWJIaTAIMH IJIEYEBOU apTEPHUH Y JIUI] C HACJIEZCTBEHHON OTATOIEHHOCThIO 10 AT (M + m)
Table 1. Assessment of a vasodilatation of a brachial artery in persons with the hereditary burden of arterial hypertension
(M +m)

1-arpymma (n =38) 2-arpymma (n=22) 3-arpymmna(n=35) KouTtposnbHas rpymmna (n = 24)

Ilokasaress / Indicator 1stgroup (n=38) 2ndgroup (n=22) 3rdgroup(n=35) Control group (n = 24)

D1IIA, vm / D1 BA, mm 3.58 + 0.5%* 3.20 £ 0.3 3.05+ 0.4 3.02+0.3
D2 IIA, MM / D2 BA, mm 4.01 + 0.6 3.57 £ 0.5 3.47+ 0.3 3.50 £ 0.1
D3 IIA, MM / D3 BA, mm 4.26 £ 0.8 3.78 £ 0.4 3.70 £ 0.5 3.75 £ 0.2
33B/ / EDV, % 12.10 + 0.6 11.80 + 2.5% 14.0 £ 1.5 16.20 + 1.2
9HB/I / EDV, % 19.10 £ 2.1% 18.30 + 1.4* 21.40 1.3 24.20 £1.6
HP,y.e. /IR, c.u. 1.87 + 0.05% 1.79 + 0.06* 1.83 + 0.05% 1.93 + 0.04
UBM,y.e./ IV, cu. 1.69 + 0.2%* 1.59 £ 0.3 1.54 £ 0.2 1.54 £ 0.1

Ilpumeuanus: DiIIA— vcxoHblil fuaMeTp IiedeBoi aprepuu (B mokoe); D2 ITA — guamerp I1eueBoi apTepPHUH Yepes 4.5 MUH T10-
CJle HAJIO3KEHUsI MaHKeThl Ha 061acTh wieva (B mpobe ¢ peakTuBHOU rurnepemueii); D3 I[IA — auaMerp IUIe4eBON apTePUU Yepes 5 MUH
nocsie npuema HTT.

* BeJIMUKHA, IOCTOBEPHO OTIMYAIONIASICS OT [I0KA3aTeJIsl IPYIIIBI KOHTPOJIA (p < 0.001).

* BeJIMYMHA, JOCTOBEPHO OTJIMYAIOLIASICS OT IOKA3aTeJIsi TPYIIIbI 3 (p = 0.001).

Notes: Di1BA is the initial diameter of a brachial artery (at rest); D2 BA is the diameter of a brachial artery in 4.5 min after application
of a ferrule on area of a shoulder (in test with reactive hyperemia); D3 BA is the diameter of a brachial artery in 5 min after taking of
nitroglycerin.

* Value is reliably different from an indicator of control group (p < 0.001).

* Value is reliably different from a group 3 indicator (p = 0.001).

B T0 xe BpeMsI 0OTMEYIOCh JOCTOBEPHOE ITOBBI-
menne cpeneit TKMM OCA y i1 U3 rpynisl 1 Ha
12.5 % 110 CPaBHEHHUIO C IPYHIIaMU 3 U KOHTPOJIBHOU
(p = 0.0001). Hauboawmuii framerp OCA 6bL1 y JTuII
U3 TPYNIBI 1, IPUYEM B CUCTOJIy OH IIpEeBBIIIAI Ha
9.8 %, B nuactosry — Ha 11 % aHAJIOTUYHBINA IOKa3a-
TeJIb B KOHTPOJIBHOU I'PyTIIIe U B TpyIIe 3 (p = 0.001).
Nsmenenne auamerpa OCA 3a oAWH cepjeUHBIN
[IMKJ y JIUI] U3 TPYIII 1 ¥ 2 ObUT JOCTOBEPHO MEHBIIIE
110 CPAaBHEHUIO ¢ KOHTPOJILHOHU Tpyniod Ha 32.2 %

was in persons in group 1. During a systole it exceed
by 9.8 %, during diastole it exceed by 11 %, a simi-
lar indicator was in control group and in group 3
(p = 0.001). Change of diameter the CCA in a pe-
riod of one cardiac cycle was reliably less at per-
sons of groups 1 and 2 in comparison with con-
trol group by 32.2 % (p = 0.0001) and by 26.7 %
(p < 0.005) respectively. Thus, at persons with high
normal BP and hereditary burden on the arterial hy-
pertension the diameter indicators of the common

Tao6smmna 2. CpeziHrie 3HaYeHNs CTPYKTYPHBIX M3MeHeHuH creHKH OCA y JIuIl ¢ He61aronoyuHbIM aHaMHe30M 110 AT’

(M +m)

Table 2. Average values of structural changes of a wall the common carotid artery at persons with the unfortunate

anamnesis on the arterial hypertension (M + m)

ITokasaresib / Indicator 15t group (n = 38)

1-sirpymma (n = 38) 2-arpynma (n =22) 3-arpynna (n =35) KonrtposbHas rpymma (n = 24)
2nd group (n =22) 3rd group (n = 35)

Control group (n = 24)

TKVM OCA, MM / TIMC 0.80 + 0.4*** 0.72 + 0.05 0.70 + 0.07 0.70 + 0.07
CCA, mm

D OCAs, mm / D CCAs, mm 0.61 + 0.03*** 0.58 £ 0.02 0.55 + 0.06 0.56 £ 0.06
D OCAd, mm / D CCAd, mm 0.54 + 0.03*** 0.51 + 0.03 0.48 + 0.05 0.48 + 0.06
VOCA, M/c/VCCA,m/s 83.3+4.2 84.1+ 3.5 85.2 + 3.9 84.5+0.7
AD OCA / AD CCA, % 10.9 + 1.3* 11.8 + 1.4%** 13.2 + 1.6 16.1+£ 0.4

IMMpumeuanus: D OCAs — nuamerp obiieli coHHOI aprepuu B cuctony; D OCAd — muamerp oOIIell COHHOHM apTepuH B IUACTOJLY;
V OCA — cpepHsisi CKOPOCTh KPOBOTOKA B 00111eli conHOH apTepun; AD OCA — u3MeHeHue iuaMeTrpa o0Iell COHHOW apTePHH 3a cep/ied-
HBIH I[TUKJIL.

*p ** BeJMuYUHA, JOCTOBEPHO OTJIMYAIOIIASCS OT TPYIIIBI KOHTPOJIA (P = 0.0001 U p < 0.005 COOTBETCTBEHHO).

* 1 ** BeInunHa, I0OCTOBEPHO OTIMYAOIIASCS OT TPYIIBL 3 (P = 0.0001 U p = 0.001 COOTBETCTBEHHO).

Notes: D CCAsisthe diameter of the in CCA a systole; D CCAd is the diameter of the CCA in a diastole; V CCA is the average bloodstream
velocity of the CCA; AD CCA is the change of the diameter of the CCA in a period of cardiac cycle.

* and ** Value is reliably different from control group (p = 0.0001 and p < 0.005 respectively).

* and ** Value is reliably different from group 3 (p = 0.0001 and p = 0.001 respectively).
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KonTposipHas rpymnmna
Control group

Tpymma 3/Group 3

I'pymnmna 2/Group 2

I'pymmna 1/Group 1

1-s1 kBaHTUJIB/ 15t fractile:
0.38-0.75 MM/mm

2-s kBauTUIb/2nd fractile:
. 0.76—0.9 MM/mm

3-s1 kBauTwib/3rd fractile:
D 0.91-1.05 MM/ mm

4-s1 kBaHTIIB/4th fractile:
| 1.06—1.65 MM/mm

T 1
80 100

Puc. 1. Crpykrypa (%) TKUM OCA 1o KBaHTHISIM PacIpe/iesIeHus
Fig. 1. Structure (%) of TIMC CCA on fractiles of a probability distribution

(p = 0.0001) 1 Ha 26.7 % (p < 0.005) COOTBETCTBEH-
Ho. TakuMm 06pa3om, y JIUII ¢ BBICOKIM HOPMaJIbHBIM
AJl u HO o AT nokazartesnu nuamerpa OCA 3a cep-
JIEUHBIA ITUKJI TPUOIIDKAINCh K AHAJIOTUYHBIM Y
Jar ¢ AT

Ha puc. 1 mpencrasiiena crpykrypa TKUUM OCA
YV MOJIOZIBIX JIUIL IO KBAHTWIISIM pacupezenenus. Kak
BHUJTHO U3 pUCYHKa, cpeau ull ¢ HO mo AT Hanbos1b-
Ui TporeHT uccaenyeMbix ¢ TKHIM 6ostee 0.9 MM
oTMeuasics B rpymre 1 (12 %), npudeM UMeHHO y 6 %
MMAIIUEHTOB STOU TPYIIBI PETUCTPUPOBAIACH 4-5
KBaHTWJIb PacCIIpe/ieJIeHHs], TOT/Ia KaK HU Y OJTHOTO U3
HCCJIEyEMbIX U3 TPYMIIbI 3 HE BBISBJISJIOCH YTOJIIIE-
HUA KoMIUTekca uHTUMa — Meirua OCA BblIie 0.9 MM.

[Toxazarenu anactuunoctu creHku OCA B rpyn-
rmax 1—3 UMeJIH JIOCTOBEPHBIE PA3JIMYUS C KOHTPOJIb-
HOU Tpymmo# (Tabur. 3).

HauboJstee HU3KUHM CpeHUM MOKa3aTesb Ko3g-
(ummeHTa pacTsH>KUMOCTH COCY/IOB OBLIT 3apETrUCTPH-
PpOBaH B TPYIIIIE 1, YTO B 1.67 pa3a MeHbIIIE 110 CPaB-
HEHUIO C KOHTPOJIBHOH IPyIo (p = 0.0001) U B 1.37
pasa — 1o cpaBHEHUIO ¢ rpynmoi 3 (p < 0.005). Kpo-
Me TOT0, 3HaueHu:A MoyJist FOHTa 1 UH/IEK A KeCTKO-
CTU, XapaKTEPHU3YIOIINe dJIACTUUHOCTb cTeHKU OCA,
B rpymmax ¢ HO o AT" 6p11H TOCTOBEPHO HIKE, YEM
B IpyMIie KOHTPOJIS (p < 0.005), IPUYEM B TPYIIIIE 3,
y JIII] C HOPMaTBbHBIM AJl, HO C OTATOIIEHHBIM Ce-
MeWHBIM aHaMHe30M 110 Al JaHHBIE IIOKa3aTesId
Ha 17.8 % u Ha 25.5 % ObUIN HUKE 10 CPABHEHHUIO C
aHAJIOTUYHBIMH TOKazaTessiMu y jiuil 6e3 HO mo AT
(p < 0.005). Takum 06pa3oM, MOKa3aTEN DJIACTHY-
HoctH cteHku OCA y sar ¢ HO o AT' 6su1H J1ocTO-
BEPHO CHUIKEHBI 33/I0JIT0 JI0 MOMEHTa BO3MOKHOU
pEerucTpanuy paHHUX IPOSIBJIeHUH J[D ¢ IMTOMOIIBI0
VIBTPa3BYKOBOTO UCCIIE/IOBAHUA.

BeisiB/IeHAa 3aBUCHUMOCTbh 3HaueHHN Ko3ddu-
[IMEHTOB PACTSI)KUMOCTH U DJIACTUYHOCTU OT YPOB-

carotid artery come up for similar in persons with the
arterial hypertension in a period of one cardiac cycle.

In Fig. 1 there is the structure of TIMC CCA in
young people on fractiles of a probability distribution.
Among persons with hereditary burden on the arterial
hypertension the greatest percent of investigated peo-
ple with TIMC more than 0.9 mm was noted in group 1
(12 %). And in 6 % of patients of this group it was reg-
istered the 4th fractile of a probability distribution,
while no one of investigated patients of group 3 had
not TIMC CCA higher than 0.9 mm.

Indicators of elasticity of a wall the CCA in
groups 1—-3 have reliable distinctions with control
group (Table 3).

The lowest average index of coefficient of ex-
tensibility of vessels has been registered in group 1,
that is 1.67 times less in comparison with control
group (p = 0.0001) and 1.37 times less in compari-
son with group 3 (p < 0.005). An additional point is
that, in groups with hereditary burden on the arterial
hypertension the values of the Young’s module and
the index of rigidity, characterizing elasticity of a wall
the CCA, were reliably lower, than in control group
(p < 0.005). In group 3 in persons with normal BP
but with the family anamnesis burdened on the ar-
terial hypertension these indicators were by 17.8 %
and 25.5 % lower in comparison with similar persons
without hereditary burden on the arterial hyperten-
sion (p < 0.005). Thus, indicators of elasticity of a
wall the CCA in persons with hereditary burden on
the arterial hypertension have been reliably lowered
long before the moment of possible registration of
early manifestations of dysfunction of endothelium
by means of ultrasound investigation.

It was revealed the dependence of values of co-
efficients of extensibility and elasticity on the total
cholesterol level of blood serum. So, at the minimum
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Ta6uuna 3. [lokasaresnu 371aCTUYHOCTH O0IIed COHHON apTEPHUU Y JIUI] C HACIIECTBEHHOH OTATOIIEHHOCTHIO 110 AT

(M £+ m)

Table 3. Indicators of elasticity of the common carotid artery at persons with a hereditary burden on arterial hypertension

(M +m)

IToxaszaresns / Indicator 15t group (n = 38)

1-arpymmna (n=38) 2-arpynma(n=22) 3-arpymnna(n=35) KourposbHas rpynma (n = 24)
2nd group (n = 22)

3rd group (n=35) Control group (n = 24)

DC, - 1078 kI1a/kPa 40.0 + 2.1%* 46.9 £+ 1.2%*
107 M2

CC,-10 711\1412;11&1;&1 11.3 £ 1.2%* 12.4 + 2.8

B, yci. en. / c.u. 5.0 £ 0.9%** 4.09 + 0.5%%*

Mopyne OHra, klla/cm 683.8 + 14.9%%%

Young’s module, kPa/cm

599.9 £ 21.8%**

54.9 + 2.5% 66.8 £ 0.8
13.7 £ 2.1 16.8 £ 1.8
4.0 £ 0.8%%* 2.8+ 0.6
547.5 £ 15.9%** 428.2 £ 4.1

* BeJIMUMHA, IOCTOBEPHO OTJIMYAIOLIASICS OT IOKa3aTesIsi IPYIIIbl KOHTPOJIA (P = 0.0001).
Value is reliably different from an indicator of control group (p = 0.0001).
** BeJINYMHA, I0CTOBEPHO OTJIMYAIOIIASCS OT II0Ka3aTesIsl TPYIIIbI KOHTPOJIA (P < 0.001).
Value is reliably different from an indicator of control group (p < 0.001).
*#* BeJIMUMHA, IOCTOBEPHO OTJINYAIOIIASICS OT ITOKA3aTesIsl TPYIIIBI KOHTPOJIA (P < 0.005).
Value is reliably different from an indicator of control group (p < 0.005).
* BeJIMUMHA, I0CTOBEPHO OTIMYAIONIASICSA OT [IOKA3aTeJIs IPYIIbI 3 (p < 0.005).

Value is reliably different from indicator of group 3 (p < 0.005).

HA OXC cpIBOPOTKH KpOBU. Tak, Ip¥ MUHUMAIBHOM
ypoBrae OXC nmokaszaresu DC u CC cocraBuim 47.4 +
+ 2.8 - 103 kIla u 12.8 + 1.3 * 1077 m?/kIla cooTBeT-
CTBEHHO; ITIpU MakcUMasibHOM ypoBHe OXC — 34.2 +
+2.1-103k[lan10.9 £ 1.5 107m?/kIla cooTBeTCTBEH-
Ho. CnenosaresibHO, npu noBbieHUuH OXC cBblIe
5 MMoib/n pactsmkumMocts OCA yMmeHbIIasach Ha
27.8 %, 371aCTUIHOCTh — HA 14.8 % 1O CpaBHEHUIO
C aHAJOTUYHBIMU IIOKa3aTeJIsAMHU Y JIUI, ¢ ypPOBHEM
OXC MmeHee 5 MMOJIb/ 1.

3apeructprpoBaHa 3aBUCHMOCTh 3HAUEHUH KO-
9(QPULNEHTOB paCTAKUMOCTH U 3JIACTUYHOCTH OT
ypoBHA TI' ceiBOpoTKH KpoBH. Tak, npu ypoHe TT'
MeHee 1.7 mmoJib/n 3HaueHus DC u CC cocraBmin
46.7 + 1.8 - 103 kIla 1 12.5 + 1.2 * 1077 m?/kIIa coot-
BeTCTBeHHO; pu ypoBHe TT" 6oJtee 1.7 MMOJIB/JI 3HA-
yenuss DC u CC 6buin 39.6 + 1.2 - 1073 Klla u 11.7 +
£ 1.6 - 107 m?/kI1a cooTBeTcTBeHHO. CIIe/I0BATEIBHO,
ripu noBbinteHun TT' cBBIIIE 1,71 MMOJIB/JI PACTSIKHU-
mocth OCA ymeHbIanach Ha 14.6 %, 3J1aCTHYHOCTD —
Ha 6.4 % I10 CpaBHEHUIO C aHAJIOTUYHBIMHU [1I0Ka3aTe-
siamu y sut ¢ yposHeM TT MeHee 1.71 MMOJIB// L.

IIponecc pemojieIMPOBaHUA COCYZOB BKJIIOYA-
eT B cebsa crajuu (QYyHKIMOHAIBHBIX U MOPGOJIO-
rUYeCcKuX M3MeHEeHUH, IPUBOJAIINX K HapYIIEHUIO
OCHOBHBIX COCYAVCTBIX (YHKI[UHA, YTO BBI3bIBAET
cHIDKeHHe nokasaresneil DHB/I u sanacTuyHOCTH ap-
Tepuli, yBesmuenuio TKUM conHoli aptepuu. Bbl-
SIBJIEHO, UYTO CTPYKTYPHBIE U3MEHEHUs CpeIHeNr 060-
JIOUKYU COHHOH apTepuu (Meyu) HaXOAATCA B IpH-
MOU 3aBUCUMOCTH OT YPOBHSA HOBBIIIEHUS DHJIOTE-
JIMHA B IUTa3Me KPOBH [15], UTO MO/ITBEPKIAET POJIb
19 B popMupoBaHUU U IPOTPECCUPOBAHUM IIPOLieC-
COB PEMO/IEJIUPOBAHUS B COCYAUCTOM pycJie [16].

level of total cholesterol the indicators DC and CC
were 47.4 + 2.8 - 103kPaand 12.8 + 1.3 - 107 m?/kPa
respectively. At the maximum level of total cholester-
ol the indicators DC and CC were 34.2 + 2.1 - 1073 kPa
and 10.9 + 1.5 - 107 m?/kPa respectively. Therefore,
at increase in level of total cholesterol over 5 mmol/]
the extensibility of the CCA was decreased by 27.8 %
and the elasticity was decreased by 14.8 % in com-
parison with similar indicators in persons with the of
total cholesterol level less than 5 mmol/1.

It was registered the dependence of values of
coefficients of extensibility and elasticity on triglyc-
erids level of the blood serum. So, at the triglycerids
level less than 1.7 mmol/] the indicators DC and CC
were 46.7 + 1.8 - 103kPa and 12.5 + 1.2 * 1077 m?/kPa
respectively. At the triglycerids level more than 1.7
mmol/] the indicators DC and CC were 39.6 + 1.2 -
* 1073 kPa and 11.7 + 1.6 - 1077 m?/kPa respectively.
Therefore, at increase in triglycerids level over 1.71
mmol/l the extensibility the CCA was decreased by
14.6 % and the elasticity was decreased by 6.4 % in
comparison with similar indicators in persons with
the triglycerids level less than 1.71 mmol/L

Process of remodeling of vessels includes the stag-
es of the functional and morphologic changes leading
to the disturbance of the main vascular functions (that
causes decrease in indicators of endothelium-inde-
pended vasodilatation and elasticity of arteries), lead-
ing to increase of TIMC CCA. It is revealed that struc-
tural changes of a middle coat the CCA are in direct
dependence on the level of increase in an endothelin
in plasma of blood [15] that confirms the dysfunction
endothelium role in formation and progressing of pro-
cesses of remodeling in the vascular bed [16].
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ITox BO3mEHCTBHEM COIIOCTABHMOTO YBEJIHYE-
HUA KpoBoToka nanueHTtsl ¢ HO no AI' B rpynmax
¢ AT u ¢ BBICOKMM HOpMaJbHBIM AJ] pearupoBaniu
MEHBIIUM, 110 cpaBHeHUIo ¢ junamu 6e3 HO mo AT,
[IPUPOCTOM JIIaMeTPa COCyZia, IPUUeM HauboJIbIlre
U3MeHeHUs HabJII0JaTiCh B TPYIIIIE JIUIL C BBICOKUM
HOpMasIbHBIM A/l, 4TO, MO-BUAMMOMY, CBU/ETEb-
CTBYyeT O TOM, UTO JJaHHble MapKephbl (PyHKIIUOHAIb-
HBIX U3MEHEHUH DHJI0TeNA [IJIeYeBOU apTepruu AB-
JISIOTCS HanboJiee pAHHUMH B CTaHOBJIEHHH AT

C KIMHAYECKHUX MO3UINH uceaegosanne TKIM
JlaeT BO3MOXKHOCTb OIIEHUTh PUCK aTepOCKJIepo3a U
TEMIIbI €ro Pa3BUTHA [17]. DTOT MOKa3aTEh MOXKHO
CYUTaTh IIPEAUKTOPOM Pa3BUTHUsA aTEPOCKJIEpO3a KO-
PpOHApHBIX apTepuii 1 (aKTOPOM, CHIKAIOIIIUM KOPO-
HapHbIH pe3eps [18]. CorsiacHO pe3ysibTaTaM HaIIero
HCCJIeZIOBAHUS, Y JIUI] ¢ HeOIAronprUATHBIM aHAMHe-
30M 110 AT cpegume 3Hauenuss TKUUM OCA He nipeBbI-
IIaJTU TTPEJIeITbl HOPMAaJIbHBIX [TOKa3aTeJIel, OTHAKO B
rpynne 1 ¢ AI' oTMeuasioch JOCTOBEPHOE yBeJINUeHHe
TKHMM OCA, a taxxke nuamerpa OCA B cucToy U Au-
acroiy (p = 0.0001). Y 12 % ManueHTOB U3 IPYIIIIHI 1
TKIMM OCA mipeBspiiaza 0.9 MM, y 6 % perucrpupo-
BaJIach 4-1 KBAHTWIb paclpejieJieHus, COOTBETCTBY-
fomast 1.06—1.65 mm TKIM OCA.

Hapymenue gemndupyomeil GyHKIUN cBs3a-
HO C yBeJIMUEHUEM >KeCTKOCTU apTepHaJIbHOU CTEH-
KU, YTO IPUBOAUT K ITOBBIIIEHUIO CUCTOJIMYECKOTO U
IIyJIbCOBOTO JIaBJICHU:, CHUKEHUIO TUACTOINYECKO-
T'O JIaBJIEHUS U YCKOPEHUIO OTPA’KeHHOU BOJIHBI [19].
ITo pesysbraTam Hallero uccjejOBaHUA ITOKa3aTe-
JIM BJIACTUYHOCTU COCY/IUCTOU CTEHKH Y MAallIeHTOB C
HO mo AT 6bUTH JOCTOBEPHO CHIDKEHBI TI0 CpaBHe-
HUIO ¢ KOHTposIbHOU rpymmoit 6e3 HO mo AT eme 10
MOMEHTa perucTpaluy paHHUX aTepOoCKJIepoThye-
CKHX M3MEHEHUU ¢ IOMOIIBIO YJIBTPA3BYKOBOIO HC-
ce0BaHUA. bblyla 3aperucTpupoBaHa IpsMas 3a-
BUCHMOCTb ITOKa3aTeslel 3JIaCTUIHOCTH COCYAUCTOH
crerku oT 3HadeHud D3B]I. U pactsa:xumocts OCA,
U 3JIaCTUYHOCTh A0PThl JIEMOHCTPHUPOBAJIU TECHYIO
KOPPEJIAINOHHYIO CBA3bh € BEJINYMHON KOMIUIEKCA
natuMa — meaua OCA u ¢ Hasmnuuem OJIsIIeK B COH-
HOU apTepuul U aopre. BrIABIeHA 3aBUCHMOCTD 3HA-
yeHUH K03 DUIMEHTOB PACTSKUMOCTA U 3JIACTUY-
HocTtu OoT ypoBHA OXC CBIBOPOTKH KPOBH.

3AK/IIOUEHHE

AnHanun3 MmporeccoB CTPYKTYPHO-PYHKITHOHAb-
HOTO PeMOJeINPOBAHUsA CTEHKH apTepUM y JIUII,
nmemux HO mo AT, mo3BoJsieT MPEJNOIOKUTb,
YTO 3JIACTHYECKHE CBOUMCTBA COCY/a M JUCHYHKIUS
SHIOTENMNs 00BbeAUHEHbI (DEHOTUITUYECKUMU U Te-
HETUYECKUMU JIETEpPMUHAHTAMU, €UHBIMU TaTOTe-
HETUYEeCKUMU MeXaHU3MaMU, aCCOIMHUPOBAHHBIMU

As a result of comparable increase of a blood-
stream the patients with hereditary burden on the
arterial hypertension in groups with the arterial hy-
pertension and with high normal BP reacted smaller
(in comparison with persons without hereditary bur-
den on the arterial hypertension) gain of diameter
of a vessel. The greatest changes were observed in a
group of persons with high normal BP. It, apparently,
demonstrates that these markers of functional chang-
es an endothelium of a brachial artery are the earliest
in formation of the arterial hypertension.

From the point of view of clinical positions re-
search TIMC gives the chance to estimate risk of ath-
erosclerosis and rates of his development [17]. This
indicator can be considered the predictor of devel-
opment of atherosclerosis of coronary arteries and
a factor reducing a coronary reserve [18]. Accord-
ing to results of our research, in persons with the
unfortunate anamnesis on the arterial hypertension
the TIMC CCA didn’t exceed limits of normal indica-
tors. However in group 1 with the arterial hyperten-
sion it was noted reliable increase in TIMC CCA and
also diameter of the CCA in a systole and in a diastole
(p = 0.0001). In 12 % of patients of group 1 the TIMC
CCA exceeded 0.9 mm. In 6 % of patients it was regis-
tered the 4th fractile of a probability distribution cor-
responding 1.06—1.65 mm the TIMC CCA.

The disturbance of the damping function is con-
nected with increase in rigidity of an arterial wall that
leads to increase in systolic and pulse pressure, de-
crease in diastolic pressure and acceleration of the
reflected wave [19]. According to results of our re-
search the indicators of elasticity of a vascular wall
in patients with hereditary burden on the arterial
hypertension have been reliably lowered in compari-
son with control group without hereditary burden
on the arterial hypertension even until registration
of early atherosclerotic changes with ultrasound in-
vestigation. It has been registered the direct depen-
dence of indicators of elasticity of a vascular wall on
endothelium-depended vasodilatation index. Both
extensibility of the CCA and elasticity of an aorta
showed close correlative relationship with the value
of an intima — media complex of CCA and with avail-
ability of plaques in a carotid artery and an aorta. It
was revealed the dependence of values of coefficients
of extensibility and elasticity on the total cholesterol
level of blood serum.

CONCLUSION

The analysis of processes of structural functional
remodeling of a wall of an artery in the persons hav-
ing hereditary burden on the arterial hypertension al-
lows to assume that elastic properties of a vessel and
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¢ obmuMu (pakTopamMu pucka. B cBoio ouepensp, cu-
CTeMHble TeMOJMHAMUYeCKHe IOCJIe/ICTBUSA THUIIEep-
TPpOdUU U KECTKOCTU COCYIUCTON CTEHKU BKJIIOYAIOT
YMEpeHHOe yBeJInueHue o0Iiero nepudepudeckoro
COCY/ICTOTO COIPOTUBJIEHUS U U3BECTHYIO TEHJIEH-
[UIO K MOBBIIIEHUIO CUCTOJINYECKOTO U ITyJIbCOBOTO
AJl, a TIOBBIIIIEHHOE /IaBJIEHUE — CTUMYJI JIJIA JAJTh-
HeWUIIero pa3BUTHs TUIIEPTPODUHN U PUTHIHOCTU CO-
CYZAVCTOU CTEHKH, B pe3ysbTaTe 4ero hpopMupyercs
IOPOYHBIN KpyT. CiieZ1oBaTeNbHO, MOJIyUYeHHbIE pe-
3YJIBTaThl KOMILJIEKCHOTO HCCJIEIOBAHUA COCYZOJI-
BUTATeJIbHOM peaKIuU IJIeYeBON apTepuu, TOJIIIHI-
HBI KOMIUIEKCA WHTHMA — MeANa U apTepUaIbHOHN
PUTHHOCTH Y JIUIL C HACJIEZICTBEHHOHN OTATOIEHHO-
CTBIO 110 apTEPUAJIBHOM T'MIEPTEH3UU MOTYT UMETH
IIPOTHOCTUYECKOE 3HAUEHNE B pa3BUTUH y HUX Al' i
aTepoCcKJIepo3a.

Kondaukr nHTEpEeCcOoB. ABTOPHI 3a5BJIAIOT 00
OTCYTCTBUM KOH(QIIMKTA UHTEPECOB.
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dysfunction an endothelium are united by the pheno-
typic and genetic determinants, similar pathogenetic
mechanisms associated with the general risk factors.
In turn, systemic hemodynamic consequences of a
hypertrophy and rigidity of a vascular wall include
moderate increase in the total peripheral vascular re-
sistance and the known tendency to increase systolic
and pulse blood pressure. And the elevated pressure
is an incentive for further development of a hypertro-
phy and a rigidity of a vascular wall, due to the vi-
cious circle is formed. Therefore, the received results
of a complex research of vasculomotor reaction of a
brachial artery, thickness of intima — media complex
and an arterial rigidity in persons with a hereditary
burden on arterial hypertension can have predictive
meaning in development in them of the arterial hy-
pertension and atherosclerosis.
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