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B3auMocBsi3u Mexxay nokasaTtensMu LeHTpasibHOM ekt
U nepudepuyecKon reMoaMHaMUKN B BO3PACTHOM
acnekre

.B. AHppeeBa, A.C. [puropbeB

PsisaHCKuiIn rocynapcTBeHHBI MeAMLIMHCKUA YHUBEPCUTET MMeHW akapeMuka .M. Maenosa, PsisaHb, Poccuiickas Oepepaums

AHHOTALIMA

06ocHosaHue: 0AHUM U3 aKTyamnbHbIX BOMPOCOB (PyHAAMEHTANbHOW U KIIMHUYECKON MeAULMHbI SBASETCS paHHAS aua-
FHOCTWKA NaTONIOrMYeCcKUX M3MEHEHWI, KOTOPble MOYT NPUBECTU K Pa3BUTUI0 CEpAEYHO-COCYAMUCTIX 3aboneBaHNM.

Llestb: M3yunTb BO3pacTHbIE M3MEHEHWS B CEPLEYHO-COCYAMCTON CUCTEME Y 3L40pOBLIX JIOAeH Bnaroaaps KoMneKcHoM
OLIeHKE B3aUMOCBA3ei MeX/y NoKa3aTenaMu reMoAMHaMUKM U MUKPOLMPKYNIALMMA B Pa3iiMiHOM BO3pacTe.

Memodei: nccnepoatue npoBeaeHo Ha 136 B3pocnbix 06POBONbLAX, HE UMEIOLLIMX KIIMHUYECKUX 1 NabopaTopHbIX Npo-
fIBNeHMIn 3aboneBaHnin cepAeyHO-COCYANUCTOI cucTeMbl. MaTepuan Bbin pasgenéH Ha NATb BO3PACTHBIX rPYMM: OHOLIECKUN
Bo3pacT, | u Il neproabl 3penoro Bo3pacta, MOMXMIION U CTapyeckuin BospacT. MyxumHbl coctaBunn 50,73%, eHWUHBI —
49,27%. MpoBoannmn n3MepeHue noKasaTenei LEHTPaIbHON M NepubepuyecKoi reMoaNHaMUKK C MOMOLLbI0 KOMMPECCHOHHOM
0CLMNOMETPUM BbICOKOO paspeLLeHms, YIbTPa3BYKOBOE AYN/IEKCHOe CKaHUPOBaHWe BETBEW Ayrv aopThl, 3X0Kapauorpadmio,
npoby c peaKTUBHOW rMNepeMMeEN Ha nneyeBol apTepuu. MoKasaTenn MUKPOLMPKYNALMM B KOXE YKA3aTeNbHOro Masbua
NpaBoOi KUCTW MccnefoBanu ¢ NOMOLLbI0 N1a3epHOro JonMn/epoBcKoro ¢rioyMeTpa o U nocie TpegmMui-TecTa. LUudposele
JaHHble 0bpabatbiBanm METOAAMM BapUaLMOHHOW CTaTUCTUKU C MOMOLLbIO NaKeTa cTatucTuyeckux nporpamMm JASP 0.16.4.0.

Pe3ynbmamei: ycTaHOBNEHO BO3PACTHOE CHUMKEHUE MOKa3aTesiell KOXHOW MUKpoLmpKynsaummn. OTMeYeHa BblpaXeHHas
CTaTMCTUYECKas 3aBMCMMOCTb M3MEHEHWS NMOKa3saTeneil MUKPOLMPKYNALMY nocne GU3nYecKoi Harpy3ky B rpynnax noxuno-
ro 1 cTapyeckoro Bo3pacTa. llokasatenu dpakuum BeIbpoca NEBOro Xey[oyKa cepaua, CepAeyHoro Bbibpoca, cepaeyHoro
WHAEKCA, YAapHOro 00bEMa, YOapHOro MHAEKCA C YBENIMYEHWEM BO3pacTa NPOrpeccMBHO CHUMANMUCh, UACTONMYECKOE apTe-
puanbHoe faBneHue yBeNMuMBanock; NoAaTIMBOCTb COCYAMCTON CTEHKU NeYeBOi apTepUn CHUKanach, obluee 1 yaensHoe
nepudepuyecKoe CONpOTMBNIEHUE MOBbIWAMCh. [NoKas3aTenn KpoBOTOKA B 06LUMX COHHbIX apTepusx (AuaMeTp, NMHenHas
1 06bEMHas CKOPOCTb KPOBOTOKA) YMEHBLUANNCh, MHAEKC PE3UCTEHTHOCTM M TOMLLMHA KOMMIIEKCA MHTUMa—Meana YBEU4m-
Banuch. MNokasaTenn KpoBOTOKA B MO3BOHOYHBIX apTepUAX (IMHENHas M 06BbEMHasA CKOPOCTb KPOBOTOKA), NOKa3aTenu obLero
NPUTOKa KPOBU K rONIOBHOMY MO3rY NMPOrpecCMBHO CHUXANWUCh C BO3pacToM. [ToKa3aTenin peakTMBHOM rnepeMim ¢ Bo3pac-
TOM TaKKe CHUKanMCb. BbisiBNeHa 3aBUCMMOCTb HEKOTOpbLIX NOKa3aTeseli 0T nosa.

3aknoyeHue: ¢ yBenuMueHWeM Bo3pacTa Yy 3A0POBLIX JIOAEN MPOMCXOAAT U3MEHEHUs MOKa3aTesiel LEeHTpanbHoOM U ne-
pubepnyecKoil reMOAMHAMUKY, KOTOPLIE HE MPUBOAAT K PasBUTUI0 CEpAEYHO-COCYAMUCTbIX 3aboneBanuii. BospacTHble u3-
MEHEHMS MaKpO- U MUKPOLMPKYNALMWA HauydwmuM 06pa3oM BbISBASIOTCA NpW GYHKUMOHANBHBIX HAarpy3ouHbIX TecTax, UX
Heobx0AMMO YuMTHIBATH B KIIMHUYECKOW NPaKTUKE KaK NpOSBNEHUe HOPMaTbHOTO MPOLecca CTapeHus.

KnioueBble cioBa: reMoanHaMuKa; MUKPOUKNPKYNALNA; BO3PACTHbIE U3MEHEHUA.
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Correlations and age-related changes in central
and peripheral hemodynamic parameters

Irina V. Andreeva, Alexey S. Grigorev

Ryazan State Medical University named after Academician I.P. Pavlov, Ryazan, Russian Federation

ABSTRACT

BACKGROUND: One of the current issues of fundamental and clinical medicine is the early diagnosis of pathological changes
that may lead to the development of cardiovascular disease.

AIM: The study aimed to investigate age-related changes in the cardiovascular system in healthy individuals by a
comprehensive assessment of the correlations between hemodynamic and microcirculatory parameters at different age.

METHODS: The study was conducted on 136 adult volunteers with no clinical or laboratory manifestations of cardiovascular
disease. The material was divided into five age groups: adolescence, | and Il periods of adulthood, old age, and senile age. Males
and females accounted for 50.73% and 49.27%, respectively. Central and peripheral hemodynamic parameters were measured
using high-resolution compression oscillometry, ultrasound duplex scanning of aortic arch branches, echocardiography, and
reactive hyperemia test on the brachial artery. Microcirculation indices in the skin of the right index finger were studied using
a laser Doppler flowmeter before and after the treadmill test. The digital data were processed by the methods of variation
statistics using the JASP 0.16.4.0 statistical software package.

RESULTS: An age-related decrease in skin microcirculation indices was observed. A significant statistical dependence of changes
in microcirculation indices after physical activity in the groups of old and senile age was found. Left ventricular ejection fraction,
cardiac output, cardiac index, stroke volume, and stroke index progressively decreased with increasing age; diastolic blood pressure
increased; pliability of the brachial artery vascular wall decreased; total and specific peripheral resistance increased. Blood flow
indices in the common carotid arteries (diameter and linear and volumetric blood flow velocity) decreased, whereas resistance index
and intima-media thickness increased. Blood flow indices in vertebral arteries (linear and volumetric blood flow velocity) and indices
of total blood flow to the brain progressively decreased with age. In addition, the dependence of some indices on gender was revealed.

CONCLUSIONS: With increasing age in healthy people, changes in central and peripheral hemodynamic parameters occur,
which do not lead to cardiovascular diseases. Age-related changes in macro- and microcirculation are best detected during
functional stress tests and should be considered in clinical practice as a manifestation of the normal aging process.

Keywords: hemodynamics; microcirculation; age-related changes.
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