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MPOTHO3UPOBAHUE PA3BUTUSA APTEPUAJIBHON T'MIIEPTEH3UM
Y MOJOABIX MY’KYHUH C BBICOKUM HOPMAJIbHBIM

APTEPHUAJIBHBIM JIABJIEHUEM
A. H. 3asauy, B. H. Hluwko

I'poonenckuii cocyoapcmeennviil meouyunckuil ynueepcumem, I poono, benapycw

Hseecmno, umo gvicokoe HopmanvHoe apmepuanvhoe oasnenue (BHA/) accoyuupyemes ¢ nogvluueHHbIM PUCKOM
passumus apmepuanvhou eunepmenzuu (Al).

Lenv uccnedosanus. Boiseums npeduxmopuol pazeumusi AI'y monoovix mysxcuun ¢ BHAJ, oyenums ux npoernocmu-
YeCKYH 3HAYUMOCHLb.

Mamepuan u memoowt. 13 evibopru 50 mysrcuun 6 6ospacme 18-29 nem c 3apecucmpuposannvim BHAK cpopyupo-
samvl epynnel: 1-2 epynna — 18 nayuenmos ¢ ouacnocmuposantoli 6 meyerue 10 nem A, 2-2 epynna — 32 nayuenma,
y komopwix Al He bvlna Ouaznocmuposana. AHAIU3UPOBAIUCs PAKMOPbl CepOeUHO-COCYOUCMO20-PUCKA, ROKRA3amenU
cymounoeo monumopupoganus AJ/l, eenospeomempuu (BOM), sapuadenvnocmu pumma cepoya (BCP).npu. évinonne-
HUU AKMUBHOU OPMOCMAMUYECKOU NPoobl, IX0KAPOUOZpadul, CKOpoCmb PACHPOCMPAHEHUS NYIbCOBOU BOIHDL.

Pesynvmamei. Ilpedukmopamu passumusi AI' y monroowvix myascuun ¢ BHAJ] senaromcs noxasamenu-BCP npu 6vi-
noaHeHuu akmugrou opmocmamuyeckoti npoowvt (ASDNN, AHF) u noxazamenu BOM (vacmoma coxpawenuti cepoya
(4CC) na svicome Haepysxu, ouacmonudeckoe A/l ([JA/) 6 konye occmano8umenbHO20MEPUOOa).

Buvisoowt. Ilpeouxmopul passumus A"y monoovix myacuun ¢ BHAN: ASDNN u AHF npu evinonnenuu axmueHoul
opmocmamuyeckoti npodwt, Y4CC na svicome Hacpysxu u yposens /[AJ] 6 6occmanosumenvbHom nepuooe npu 6bInoIHe-
Huu BOM (uyscmeumenvrnocmo — 88,89%, cneyuguunocmo — 93,75%, mounocmo — 92,0%). [lonyuennas npoenocmu-
yecKkasi MOOeb Modicem Obimb NPUMEHEHA KaK Memoo onpeoeneHus UHoUusUOYanbHo2o puckapassumus Al

Knrouesvte cnosa: monoootl 803pacm, My»#cCcKou Noj, apmepuaibHas SUnepmen3us, blcOK0e HOpMAaibHoe apnie-
puanvHoe oasneHue.

Jna yumuposanus: 3asy, A. H. [Ipocnosuposanue pazeumus apmepuaibHOU SUnepmensu Y MOA0ObIX MYMHCUUH C GbICOKUM
HopmanbHulM apmepuanvibivm oasrenuem / A. H. 3asay, B. U. Hluwxo //2Kypuan I poduenckozo 2ocyoapcmeenino2o MeouyuHcKo2o

yuusepcumema. 2023. T. 21, Ne 6. C. 569-574. https://doi.org/10.25298/2221-8785-2023-21-6-569-574.

Beeoenue

AptepuansHas runeprensus (Al') ocraercs oa-
HUM U3 CaMbIX PaclpOCTPaHEHHBIX (aKTOPOB cep-
neyHo-cocyauctoro pucka (CCP) cpens HacemeHuUs
Pecnyonuku benapyces. Pacnpoctpanernocts Al
yBenuuuBaercs ¢ 24,1% B Bospacte 18-29 ner no
29,7% B Bo3pacte 30-44 net u moutH BaBoe (59,3%)
B Bo3pacte 45-59 jer, yxyamras HMPOTHO3 pa3BH-
TUsl 3a00JICBAaHUM CEPICYHO-COCYMUCTON CUCTEMBI
(CCO) [1].

Panee cocrosHue; XapakTepu3ylolieecs BbI-
COKUM HOPMaJbHBIM apTepHUaIbHBIM JIaBICHHEM
(BHAJ), cuntanocs «peArunepTeH3nein u npea-
cTaBJsu10 MOIUHBIN (akTop pucka Al [2]. CornacHo
pexomennanuam ACC/AHA 2017 r., yposenb AL,
cootBeTeTBYtomit 130-139 MM pT. CcT. As cucro-
muaeckoro AJ(CAJl) u 80-89 MM pr. cT. s -
actonmuueckoro ([AJ]) cuuraercs nepBoii craaueit
3abomeBanus [3]. JIuma ¢ BHAJI — kaTeropwus maru-
€HTOB, TPE/ICTABIISIONIAS KIMHUYECKUH MHTEpEC B
JINATHOCTHKE U TPOTrHO3upoBaHuH Al

Ifenv uccneoosanun — BBHISIBUTH TIPEIUKTOPBI
passutus Al y Mononbix Mmy»unH ¢ BHAJI.

Mamepuan u memoowt

Ha mepBom »srtane wccnenoanms B 2010-
2012 rr. ma 0a3ze KapIMOJIOTHYECKOTO OTAeIe-
HUSI TOPOJCKOW KIMHMYECKOH OonbHUIBI Ne 2 T.
I'ponno o6cnenoBanbsl 209 MyX4YMH B BO3pacrte
18-29 net. Bee o0ceyeMbie oAITMCHIBAIN HHPOP-
MHUPOBAHHOE COIJIaCHE Ha Y9aCTHE B UCCIIEIOBAaHUH.
U3 006cneioBaHHbBIX MAIMEHTOB 0TOOpaH 91 Myx4u-
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Ha 6e3 BepudummpoBanuoit Al', y kotoperx AJl mpu
oducHom m3MmepeHuu coorsercTBoBasio BHA/I. B
JOTIONTHEHUE K OOMICTIPUHSATHIM METOAMKAaM 00ce-
JIOBaHMS BBINOJHSUINCH CYyTOYHOE MOHHUTOPHUPOBA-
nue AJl (CMAJ), ananu3 BapuaOenbHOCTH cep-
neuanoro putMa (BCP) mpu BEIOTHEHNN aKTHBHOM
OpPTOCTaTHIECKOM MTPOOKI, Bemodpromerpust (BOM),
axokapauorpadust (OxoKTI'), onpenenenue cxopo-
CTH pacrpocTpaHeHus: myiabcoBoil BoaHbl (CPIIB)
10 apTEePHUSIM MBIIIEYHOIO THIIA.

Ha BTopom stane uccnenoBanus yepe3 10 jet
MpOaHAIM3UPOBaHEl  amOynaTopHble KapTel 50
MY’KYUH, PETYJSIPHO MPOXOAMBIIMX JUCIIAHCEPHOE
Habmonenne. Ilo pesynpratam paboOTHI € JIOKY-
MeHTanueld copMUpoBaHbl 2 IpymIisl: 1-s rpymmna
npejacrasieHa 18 manuentaMu ¢ pa3Bubiiercsa Al
2-s1 Tpynna — 32 manueHTa, Y KOTOPbIX B TEUCHUE
10-nmetnero mepuoma Al' He Obuta JAMArHOCTHPO-
BaHa. Ha ocHOBaHUM aHanmu3a pe3yibTaToB 00Cie-
JIOBaHMA, BBITIOJHEHHOTO Ha TEpBOM 3Tare uccle-
JIOBaHMA, ONPEJEIIEHbl BO3MOXHBIE IPEIUKTOPEI
pa3Butus Al', mocTpoeHa JIOTUT-MOAEIb IPOTHO3U-
poBanust A" 1 orieHeHa ee 3HaYMMOCTb.

CMA/I Bemonssutoch anmapatom WatchBP 03
¢upmer Microlife (IIsenms). MccnmenoBanume Ha-
YHHAJIOCh B YTPEHHHE Yachl U JIWIOCH Ha TPOTS-
JKEHUM CYTOK ¢ (pukcanmert AJ] kaxapie 30 MUHYT
JHeM 1 60 MUHYT HOUBIO. AHATTU3UPOBAIM YPOBEHb
CAI u JAI (MM pT. CT.), Harpy3Ky J1aBICHUEM, Ba-
puabenpHOCTH A/l 32 CyTKH, THEM M HOYBIO, CYyTOY-
HBII HHIIEKC U CKOPOCTh YTPEHHETO moabema AJl.
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OpI/IFI/IHaJ'IBHLIC HCCICIJO0BaHUA

BOM BeIMOHSIM Ha BeEIOdProMeTpe (UPMBI
«Kettler» (I'epMaHns) ¢ HCIONTH30BAHHUEM alllla-
paTtHO-IporpaMMHoro komruiekca «llomu-Crexrp-
8E/8B» (Poccusi). OuenuBanu mokazaTeld ToJie-
PaHTHOCTH K (PU3UUECKON HArpy3Ke: JJIMTEIbHOCTD
MpOOBI, TTOPOTOBYIO MOIIIHOCTh, 00BEM BBITIOTHEH-
HOH paboThI, IBOWHOE MTPOU3BEIACHUE, KOPOHAPHBIH,
XPOHOTPOIHBIA U MHOTPOIHBIA PE3epPBbl, MPUPOCT
J A/l Ha BbIcoTe Harpy3ku. Onpeaensiv TUI TeMo-
JMHAMHUYECKOTO OTBETa Ha (PU3MYECKYIO HATPY3KY:
(U3NOIOTUYECKUH, THUIEPPEaKTUBHBINA, TUIEPTEH-
3UBHBIN, TUIIEpAUHAMUYECKUH [4].

Onpenenenne BCP npoBoauiiock Ha amnmapar-
HO-TIporpamMmmMHOM  Komrmiekce  «Ilomm-Crextp-
8E/8B» (Poccus) ¢ ucnoiab30BaHUEM MOJYJISI aHa-
mza BCP «lomu-Cnekrp-Purm». OneHuBamuch
noka3zatenu BpemeHHoro (RRNN, SDNN, RMSSD,
pNN50) u cnekrpansroro (TP, VLF, LF, HF,
%VLEF, %LF, %HF) ananuza BCP B cocTosHUH 110-
KOSl ITPY BBITIOJTHEHUH 7-MUHYTHOM aKTUBHOM OpTO-
CTaTHYECKOM MPOOBI, X TUHAMHKA (A — OTHOIIIEHHE
MoKa3aTelis B OpTOCTa3e K MOKa3aTesto B TIOKOE).

OxoKI' BbImONHANACH HA YIBTPa3BYKOBOM arl-
napate Medison SA-8000 (Samsung, Kopes) c
WCTIOJB30BaHUEM OIHOMEPHOTO, JBYXMEPHOTO H
JIOTIIIJIEPOBCKOTO peknMa. [Ipom3Boamiace oreH-
Ka pazMepa KaMmep cepila, CUCTOIMYECKON U Tua-
cTonnyeckoil QyHKIMH cepaua, peMoIeIMpOBaHuUs
MHUOKap/a.

CPIIB onpeaemnsimi peorpaduyeckuM METOAOM
Ha KOMIBIOTepHOM peorpade «Mmrmekapa-M» Ha
OTpE3KE MEX]ly COHHOM apTepueu u y4eBoil apTe-
pueii Ha Hepaboueil pyke.

Cratuctuyeckass 00pab0oTKa pe3yJbTaTOB IPO-
BEJICHa METOJaMHU HeNapaMeTpUYeCKON CTATHCTH-
KH C UCTIOJH30BAHUEM IPOTPAMM CTATHCTHUYECKOM
00paboTkm manHBIX Statistica 10.0 n ExcelAttestat.
MeXTpynmnoBble pa3indusi BBISABISIIN \C HCTONb-
30BaHMEM TecTa MaHHa-YUTHU. JJ1s1 CpaBHEHUS
KonnuecTBEeHHBIX ITokazarened BCP. ucxomno u
B OpTOCTa3e MPHUMEHSUIM KpUTEpPHH 3HakoB (Sing
test). J{i1st OIIeHKY 3HAYMMOCTH PA3ININA 4acTOT U
JIoJIeH OTIpeNIeJICHHOTO NPHU3HAKa, IPUMEHSIIN KpH-
Tepull xu-kBaapar IlupeoHa; py 3HAYEHUU YacTOT
0T 5 10 9 Xu-KBaJpar paCCUUTHIBAIM C IONPABKOM
Herca, npu 3Ha4YeHUW MEHEE 5 — IIPU OMOIIHU TOY-
Horo kpurepust'p @uinepa. s noctpoenust Mmoze-
T PErpecCH UCIIONB30BAJICs METOJl HeTMHEHHOM
JIOTUCTHYECKON PETPECCHU ¢ OMHAPHBIM OTKIMKOM
¢ JOTUT-(QYHKHHEH CBS3W W OIpENEIeHUEM TIpO-
THOCTHYECKOH 3HAYMMOCTH M MOPOra OTCEYCHHS B
pesyibrate ROC-ananu3a. Jlanusie B pabote mpe-
CTaBJICHBI B BUJIC MEAUAHBI U 25-T0 U 75-T0 MPOLICH-
taseir (Me (25%; 75%)). Kputndeckum ypoBHEM
CTaTUCTUYECKOM 3HAaUMMOCTH cuuTanu p<0,05.

Pe3ynomamot u oocysicoenue

CpaBHUTENbHAS ~ XapaKTEPHCTHUKA  (aKTOPOB
CCP, BBIABICHHBIX Ha MEPBOM 3Tare HCCIeq0Ba-
HUSI, IpeAcTaBieHa B Tabnuue 1.

VY My4uH B 1-i rpyIine 3Ha4MMO BBILLIE YACTOTA
cepaeunbix cokpamenni (UCC), mo apyrum moka-
3aTeNsIM TPYMIBI He Pa3inyalinch.

Kypenune BwiaBieno y 10 (55,6%) nanumeHTOB
1-ii rpynmst n y 12 (37,5%) maumenToB 2-i rpyIimsl,

570

Taonuya 1. — @axrtoper CCP B rpynmax
HUCCICOOBAaHUA
Table 1. — CV risk factors in study groups
1-s1 rpymnma 2-s1 Tpynna
IMoxazarens H;p
(n=18) (n=32)
CAL,
135(131; 139) 135 (131; 138) >0,05
MM PT. CT.
’ 85 (82; 89) 83 (79; 86) >0,05
MM PT. CT.
YCC, yn/muH 93 (76; 95) 77 (72; 82) 164;'0,013
WMT, kr/m? 22,8(22,2;25,4) | 23,8 (21,3;26,7) >0,05
OT, cm 81,0 (80,0; 91,0) | 83,5(79,8; 94:8) >0,05
XonecrepuH,
5,2 (4,9;5,5) 4,6 (3,8;5,2) >0,05
MMOJIB/MIT
Kpearunus,
66 (60; 80) 78 (68;91) >0,05
MMOJIB/MIT
T'moko3a,
4,8 (4,3;5,0) 4,9 (4,5; 5,0) >0,05
MMOJIB/MIT

oxupenne — y (5,6%) n 0 mamueHToB, abIoOMHU-
HaNbHBIN THI oxkupenus =y 2 (11,1%) u 1 (3,1%)
nmanueHTa, runepxonecrepuaemus —y 10 (55,6%) u
6 (18,8%) manueHTOB, HU3Kass (QU3UYECKas aKTHB-
HOCTh — y2 (11,1%) m 1 (3,1%) nmanueHTa, COOTBET-
CTBeHHO. ['MmepxoiecTepuHeMus Cpe/I MalueHTOB
1-# rpymmnbl BETpeyasach yaiie, YeM BO 2-i rpymnmne
(x2=5,58, p=0,018).

[Ipu cpaBuenun mokazareneit CMA [l BBIsSIBIICHO,
YT Y MAIHEHTOB |-i rPyIMIbl CKOPOCTh YTPEHHETO
noasema JIA/Jl Oblia Beie, 4eM BO 2-if TpymIie; 1o
JPYTHM TTOKA3aTeIsIM TPYIIITbI HE Pa3In4aiiucCh.

[To nanueiM BOM B 1-ii rpynme TecT BBINOIHEH
mosmHOCTEI0 y 6 (33,3%) manueHTOB, TOJEpaHT-
HOCTh K ()M3MYECKOW HArpy3Ke OIICHEHA KaK BbI-
cokas. Y 12 (66,7%) manueHToB TOJIEPAHTHOCTH K
¢du3nueckoil Harpy3Ke OblIa CHHKEHA — Ha 2-1 CTy-
NICHH Harpy3Ku 1pooy 3aepumiiu § (44%) manuen-
TOB, Ha 3-i cTyneHu — 2 nauuenTta. Bo 2-if rpynme
MPOTOKOT BOM BEHITIONHEH TOJIHOCTBIO U BBICOKAs
TOJIEPAHTHOCTh K (pU3MYecKoil Harpy3Ke BbISBIICHA
y 12 (37,5%) narmuenTos. Y 20 (62,5%) manueHToB
TOJIEPAHTHOCTH K (PU3NYECKOM HArpy3Ke Oblia CHU-
JKeHa — Ha 2-# CTyIIeHH Harpy3Ku poOy 3aBepIIriIn
8 (25%) manmenToB, Ha 3-i crynenn — 12 (37,5%)
MmanyueHToB. B Tabmmiie 2 mpeacTaBIeHo pacipene-
JICHUE MAIIMEHTOB C Pa3HBIMK THIIAMH T€MOITHAMH-
YEeCKOT0 OTBETa Ha (PM3MUYECKYIO HAIPY3KY.

Tabnuya 2. — PacnpeneneHue THUIIOB TE€MOAU-
HAMHYECKOTO OTBETa Ha (U3HUUCCKYIO HATPY3KY
B TPYIIIAx MCCIEI0BAHUS

Table 2. — Distribution of types of hemodynamic
response on physical load in the study groups

Tun remoguHaMHuYe-

CKOro OTBeTa Ha (hu- 1-51 rpymma 2-51 rpymma

3HYECKYI0 HArPy3Ky
Ousnonoruueckuit 6 (33,3%) 12 (37,5%)
I'mneppeakTHBHBIN 6 (33,3%) 16 (50%)
T'unepTeH3uBHBII 2 (11,1%) 4 (12,5%)
T'unepauHamMuyeckui 4 (22,2%) 0
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B 1-i1 rpymniie ObITH TIAIIMEHTHI C TUTIEPIMHAMH-
YECKUM THIIOM I€MOJANHAMUYECKOTO OTBETa Ha (Pu-
3MYECKYI0 Harpy3Ky, 4TO 3HaYMMO OTIHYaio 1-io
rpynmy ot 2-i rpynmsl (p=0,013).

Ananu3 pesynaptaToB BOM mpoaemoHcTpupo-
BaJl OTCYTCTBHE PA3IU4YMil B Ipymiax HccIenoBa-
HUSI [0 TIOKA3aTeNsIM TOJIEPAHTHOCTH K (PH3UUECKON
Harpy3ke. B Harpy3zounom nepuoge BOM ypoBeHb
JAJl y marienToB 1-if Tpynmbl B Harpy304HOM Iie-
puoje cocraBui 90 (85; 90) MM pT. CT. ¥ OBLT 3HA-
YUMO BbILIE, YeM Bo 2-i rpynme — 80 (79; 85) mm
pt. cT., H=142; p=0,003; YCC Ha BbICOTE Harpy3Ku
Takke OblIa BhIme B 1-i rpymme — 163 (158; 169),
108 (100; 120) yn/mun, H=185; p=0,042). V mna-
nueHToB 1-i rpynmsl yposenb JIAJ] B BoccTaHo-
BUTENBHOM Iepruosie BOM Obl1 3HaUMMO BBILIE TIO
CPAaBHEHHUIO C AHAJIOTWYHBIM [TOKA3aTeNIeM y Mally-
eHToB 2-i1 rpymms (85 (80; 90), 80 (75; 80) mm pr.
ct., H=128; p=0,001).

[Ipu cpaBHeHNE ToKa3zareneit BCP ucxomaHo BEI-
SIBIIEHO, YTO B 1-i rpyImie B cpaBHEHUHU cO 2-U rpyI-
oM 3HaYMMO HIKE 3HaueHus nokaszareneil SDNN
(41 (32; 58), 60 (45; 67) mc, H=174, p=0,022) u
TP (1557 (1361; 3246), 3497 (2373; 4751) mc*/T'L,
H=180, p=0,03).

IIpy BBINOJHEHUM AKTUBHOW OPTOCTATHYECKOU
npo6s! mokazatenu SDNN u TP y manuentoB 2-i
rpynnsl He u3MeHuuch (p>0,05), B To Bpems Kak
y MAIUEHTOB 1-1 rpynIbl oka3aTesn yBEIHUHUINCh
(Z=2,67, p=0,008, Z=2,67, p=0,008). Cnenyet Tak-
KE OTMETHUTbH €lle JBE OCOOCHHOCTH: OTCYTCTBHE
nuHamuku nokasarens HF y nmanuentoB 1-i rpyr-
el (p>0,05) npu 3naunmom cumwkennn HF y maru-
eHToB 2-ii rpynnsl (Z=2,25, p=0,024), 3HauuMBbIi
npupoct nokasarenst VLF y nanuenTos 1-i ppymsl
(Z=2,0, p=0,046) ipu OTCYTCTBUY JTUHAMUKHU MTOKA-
3arens y manueHToB 2-i rpymsl (p>0,05).

Tabonuya 3. — lnnamuka nmokasareneii BCP mpu
aKTUBHOM OPTOCTATHYECKOH MpoOe B EpyIIax
WCCIIeIOBAHUS

Table 3. — Dynamics of HRViindicators during
active orthostatic test in the study groups

ITokazatens 1 myﬁ Jyrma H;p
(n=1 (n=32)

ARRNN, mc 0,84/(0,75; 0,90)| 0,81 (0,71; 0,85) >0,05
ASDNN, mc 1,33.(1,25;1,54) | 1,02(0,92;1,19) | 88;0,00006
ARMSSD, me | 0,72 (0,52; 0,83) | 0,47 (0,35;0,68) | 170;0,018
ApNN50,% 4 0,31 (0,24; 0,66) | 0,10 (0,07;0,27) | 90; 0,0003
ATP, me?/T'n | 12,13 (1,58;2,70) | 1,33 (0,93; 1,62) | 104; 0,0003
AVLF, mc*/Tu| 2,14 (1,84;2,49) | 1,42(1,01; 1,78) | 124;0,001
ALEymc’/Tn | 3,28(2,59;4,89) | 2,0(1,30;2,94) 174; 0,022
AHF, mc*/T | 0,77 (0,64; 1,05) | 0,28 (0,22; 0,64) | 138; 0,003
ALF/HF 4,17 (3,37;7,66) | 4,34 (3,26;9,43) >0,05

Takum 00pazoM, BereTaTuBHOE oOecreyeHne
npoObl y MalKUeHTOB 1-i Tpynnbl MIPOUCXOIUT MpU
napanokcanbHoM pocte SDNN u VLF-komnoHeHTa
BEreTATUBHOIO CHEKTPa W OTCYTCTBUH IWUHAMUKH
HF-xoMIioHeHTa, YTO CBUAETEJILCTBYET O Iepe-
CTPOMKE BEr€TaTUBHOM PEryssiiuy HA HEAKOHOMMY-
HBIH YPOBEHb y MALUEHTOB 1-if TpyMIIbL.
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OpI/II‘I/IHaJ'ILHBIe HCCICA0BaHUA

Amnanu3s nokazareneil OxoKI' He BbIIBUI 3HAUU-
MBIX MEXKIPYIITOBBIX PA3THUHA.

CPIIB B 1-it rpymme cocraBuna 10,2 (8,7;
11,2) m/c 1 ObUIa 3HAYUMO BBIIIE, YEM BO 2-ii TPYII-
nie (7,6 (6,9; 7,6) m/c, H=12, p=0,005).

BEINIOTHEHHBIN B HCCIIEIOBAaHUN aHAIIN3 TTO3BO-
JIWIT BBISIBUTH OCOOEHHOCTH CTPYKTYpHOTO M (hyHK-
nroHabHOTO coctostHusT CCC, XapakTepHbIe IS
¢dopmupoBanust A" y My>KYWH MOJIOJIOTO BO3pacTa
kareropur BHA/I: Beicokas UCC npu opucHOM u3-
MEPEHNH, HAJINYHE THUIEPXOJECTEPUHEMHH, YCKO-
peHHbI yTpenHuid moabem JAJl, BbICOKUH ypo-
BeHb JIAJl npu Beinmonnenun BOM, Bricokas YCC
Ha BeIcOTe BOM, Hammume THUmepIuHaMUICCKOTO
TUTIA TEMOJIMHAMUYECKOT0 OTBETa Ha (U3HUYECKYIO
Harpysky, napajaokcaibHblii poet SDNN mpu ak-
TUBHOUW OPTOCTaTUYECKON MPOOE € POCTOM MOIIHO-
ctu VLF-KOMIIOHEHTa U CHUSKEHUEM PCaKTUBHOCTH
HF-xommonenTa, Beicokasi CPIIB.

Ha BeiOopke n3 50 HaburoneHWil mocTpoeHa
00001IeHHass MOJeNb JOFUCTUYECKONW perpeccuu
¢ OMHApHBIM OTKIMKOM C JIOTHT-QYHKLIHMEH CBS-
3u (x2=37,41,/p<0,001). HauGonee 3HaUMMBIMHU
MOKa3aTeNsIMI OKa3aJInch pocT nokaszareneil SDNN
n HF npu BbIMOJHEHUMU AKTUBHOW OpTOCTaTHYE-
ckoit mpoOrr, YCC. Ha BhicoTe BOM u ypoBeHb
JAJl B KoHIIe BOCCTAHOBHUTEIHLHOTO Tieproga BOM
(tabi. 4).

Tabauya 4. — CBoaHbIE HAHHBIC IO HTOTOBOM
MOJIEITH
Table 4. — Summary of the final model

S‘ Onenka CranpapTHas OIIHOKa p

CBoOOaHbI uneH | -101,763 45,913 0,027
ASDNN 11,606 4,468 0,009
AHF -2,01 0,943 0,044
YCCroM 0,254 0,123 0,038
JTAJIBoM 0,584 0,275 0,034

YpaBHEHHE MOJIEITH UMEET CIICTYIOIINI BUI:

Y=11,606*ASDNN-2,01*AHF+0,254*4CCeom
+ 0,584*JA/eom -101,763,

rae Y — mokaszareib MPOrHOCTHYECKON MOJIeNH,
ASDNN — poct mokazatenst SDNN 1mpu akTHBHO
oprocTtatudeckoi mpoode, AHF — poct mokazaremns
HF npu axtuBHOI opTocTarnyeckoil npobe, YC-
CeoMm (yn/mun) — UHCC npu BOM Ha BhicoTe Ha-
rpy3ku, JJAJIBoM (Mm pr. c1.) — JIAJl B KOHIIE BOC-
CTAaHOBUTENBHOIO Nepuoa BOM.

[lomyuenHass MareMaTH4eckas MOJIEIb OIEHeHa
mpu nomomu ROC-anammza (puc.). Beranciaennas
miomanas moa ROC-kpuBoit cocrasmia 0,94 (95%
AU 0,86-1,02). IIpu pacueTHOM 3HaueHHUU Y, paB-
HoM mnu Gonee 0,162, puck dpopmupoBanus Al' B
teueHue 10 net BeIcOkUil. UyBCTBUTEIBHOCTD METO-
na coctaBisieT 88,89%, cnermmubuaHocts — 93,75%,
IuarHocThdeckas TouyHocTh — 92,0%, mpeackasa-
TeTbHAsI IIEHHOCTH TMOJIOKUTEIIBHOTO pe3yibTaTa —
88,89%, mpenckazaTenbHasi IEHHOCTh OTPUIIATEIb-
Horo pesynbrata — 93,75%, oTHOIIEHHE MpaBJO-
noJo0us MOJOXKUTEIBHOTO pesynbTata — 14,22%,
OTHOIIIEHUE TPABAONOO00US OTPULATEIIEHOTO pe-
syapTaTa — 11,85%.
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Pucynox — ROC-kpusasa modenu
Figure — ROC-curve of the model

HeonHokpaTHO yKa3pIBaJIOCh MPOTHOCTHYECKOE
3HaueHue nokazareneii BCP, B Tom uucie npu
BBITIOJITHCHUH aKTUBHON OPTOCTATHYECKOW TPOOBL.
[To manueM E. B. Cxusunoit [5], dakTopsr pucka
passutus Al y monoaeix ourp — BHA/I, uro moa-
TBEPXKJAET aKTYaJIbHOCTh HCCIICJOBaHUS MPOOJIe-
Mel BHA/l. OgauM 13 GakTopoB pHcKa pa3BUTHUS
AI' ObUT TakXKe THUIEPCUMIIATUKOTOHUYECKAN THUT
OPTOCTATUUECKOW PpEaKIMM; y4acTUE CHUMIAaTH4e-
CKOIl HEpBHOW CHCTEMBI B 00ECTIEUeHUH OpTOCTa3a
onenuBany mo auHamuke CAJl, Al u UCC. B Ha-
[IEM MCCICAOBAHUH TaKKe MPOACMOHCTPUPOBAHO
MIPOTHOCTHYECKOE 3HAYCHNE BEIeTaTUBHOTO JHCcOa-
JJaHCa B BUJE CHIKEHUS NMapacUMMIAaTHYECKOU pe-
aKTUBHOCTH, KOTOPOE, BEPOSITHO, BHOCHUT OOJIBIIIHI
BKJIAJ, YeM CHUMIIaTHYECKasl PEaKTUBHOCTH, B (OP-
MHPOBAHHUE TEMOINHAMUKH y MOJIOJIOTO HACETEHHUS.

B uccnenosanuu B. I1. Tloamanosa u coaBT. [6],
B MOJIieib pucka pa3Butus Al' BolLIU dToOKa3aTean
BCP: otnomenne SDNN B IOJIOKEHWH. ITAlINEHTA
ctos K SDNN B MOJI0KEHNUH €To JIe¥kKa U OTHOLICHHE
LF B monoxenun namuenTa ctost kK LF B momoxxeHnn
ero yiexa. B HareM ucciieZJoBaHKuM B TIPOTHOCTHYE-
CKYIO MOJIETIb BOIIICH TaKXKE MOKA3aTeslb JTUHAMHUKU
SDNN mnpu BBINOJHEHUH aKTUBHOM OpTOCTaTH4e-
CKOH MpoOBI, T. €. B.TPyIITy. pUcka pazButus Al
BOLUIA MALMEHTHl ¢ HEAJEKBATHOM peakuued Ha
OpTOCTa3, y KOTOPHIX HPOU3OIIIEI MapaIOKCaTbHBIN
poct nokazaresdst SDNN; accounupyromuiics ¢ He-
JINHEMHOCTBIO IIPOLIECCOB BET€TATUBHOW PEryJIsIIUN
U TEPEeCTPOMKON \peryIaluid Ha HEIKOHOMHUYHBIN
ypoBeHb. OfIHAKO B HAalIEM HCCIEJOBAaHUU C pas-
BrTHeM Al’ y MOJIOABIX MyKYHH acCOLMUPOBAIACH
rapacuMIaTHIeCcKasl apeakKTHBHOCTh B OPTOCTA3e.
Takne paznuuus pe3yibTaTOB MCCIEIOBAHUNA MBI
MOXEM OOBSICHUTH OTJIMYUEM OOBEKTA MCCIIEI0Ba-
HUs. B Hamem ciydae 3TO MOJIOJIbIC JIFO/IU, B 00e-
CIIEYEHHUHU OpPTOCTa3a KOTOPHIX OOJblliee 3HAYCHHE

Jlumepamypa

1.  STEPS: pacnpocTpaHeHHOCTh (HaKTOPOB pPHUCKA HEHH-
(dexmmonHbIX 3aboieBaHmii B Pecrmybmmke benapycs,

2020 r. [OnexTponHbi pecypc] // Espomelickoe
pernoHanpHOoe  Oropo  BceemupHOW — opraHM3anuu
3npaBooxpaHeHHs. — Pexxum noctyma: https://iris.who.

int/handle/10665/358798?&locale-attribute=ru. — Date of
access: 11.08.2023.
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UMEeT TapacuMITaTH4ecKass pPEaKTUBHOCTH,
CUMTIaTHYeCKasl.

B uccnenopanusx CARDIA [7], Framingham
Heart Study [8], PRISMA [9] B kauecTBe BO3MOX-
Horo mpenukTopa Al U cepaedHO-COCYTUCTBIX
coOBITHH 00CYX/MaeTcsi M30BITOYHOE ITOBBIIICHHE
A]Jl npu nNpoBeJEHUN KapAUOMyJIbMOHAIBHOIO Te-
cTupoBaHus. Hamie wccnemoBaHne Mmokasaio, 4TO
HauOoJiee MPOrHOCTHUUECKU IICHHBIM ITOKAa3aTeeM
B3OM y Mmonoae1x My X4uH cienyeT cautath AL, B
YaCTHOCTU B BOCCTAHOBUTEIILHOM IEPHOJIE TPOOHI,
XOTs TIPENIOKEHHBI HaMU THUIEPAMHAMAYCCKHI
THTT TEeMOJMHAMUYECKOTO OTBeTa Ha (DHUBHUECKYIO
Harpy3Ky, Kak BapHaHT OOIIECTIPUHSITOTO THIep-
TEH3UBHOTO OTBETA, BCTPEYACTCS 3HATUMO HaIle y
MY’KYMH ¢ pa3BuBIIencs Al

VY mun ¢ BHA/L npenukropamu pa3surus Al' B
ommkaiimme 5 met, nmo ganabeM J[. B. KoBanesa u
coasrt. [10], moryT crats TioBeimenue CAJI/JIA/l B
xone BOM 6omee 210/110 MM pT. CT. — THIICPTEH-
3MBHBIN OTBET Ha (DPU3MUECKYIO HArPy3Ky. Y POBEHb
TOJICPAHTHOCTHU K(pU3UUECKOI HATPY3KE, COTIACHO
WCCIICJIOBAHUIO; HE MOXKET OBITh TpeArKTOpoM Al
C €M COTJIACYFOTCSI M HATW PE3YIbTaThI.

UCC nokos Gonee 80 ya/muH npuzHaHa (hakTo-
pom CCP [11]. Hamre nccnenoBanme TEMOHCTPH-
pPYET. HPOrHOCTUYECKYIO IIEHHOCTh IMOKA3aTessi He
TOJIBKO B COCTOSTHUU MTOKOSI, HO U Ha BBICOTE HArPy3-
KM IIpH BbINOTHEHHH BOM.

(%1

Buieoowt

OrmpeneneHbl 0COOCHHOCTH CTPYKTYpPHO-(PYHK-
uoHaitbHOro coctostHug CCC MONOIBIX MYKYHMH
¢ BHA/L, y xoropsix B Teuenue 10 jer pa3Buiach
Al': mo nannapIM 001IeTO OCMOTpa — BhicoKass YCC
B 1okoe, o naHubiM CMA/] — BeICOKasi CKOPOCTh
yrpenHero noasema JIA/Jl, no nanueiM BOM — BbI-
cokasgs YUCC mHa BBICOTE HArpy3KW, BBICOKHH ypO-
BeHb JIAJl B Harpy304HOM M BOCCTaHOBHUTEIHLHOM
Mepuoax, mo AJaHHbM ananu3za BCP — Hu3kuit mo-
kazatenb SDNN ucxoaHo, mapagoKCalbHBIA POCT
SDNN B oprocrase, Oonbplasi AHHAMUKA ITOKa3a-
Tenern SDNN, TP, VLF, LF n MeHbpmas nuHamMHuKa
nmokazareneit RMSSD, pNN50, HF, a Takxe yBenu-
yerne CPIIB o apTepusiM MBIIIIEYHOTO TUTIA.

IIpenukrops! pazsutust Al y MOJIOJIBIX MYKUYUH
— poct nokasareneit SDNN u HF npu Beinmonnenun
AaKTUBHOH opTocTarndeckoil mpoosr, YCC Ha BbICO-
T€ Harpy3ku u ypoeHb J{AJ[ B BOCCTaHOBUTEINb-
HOM TIepHOJIe TIpH BBITONIHCHMH BOM (4yBCTBU-
TenbHOCTh — 88,89%, cnernuduunocts — 93,75%,
TOYHOCTB — 92,0%). [TomyueHHast nporHoOCTUYECKAs
MOJIEJIb MOXKET OBITh MPUMECHEHA KaK METOJ[ OIpe-
JIeJICHUS] UHAUBUAYalbHOTO 10-71eTHEero pucka pas-
Butusi Al', mo3BoIsieT GOPMHUPOBATH TPYIITY pUCKa
Ut 0o0ecriedeHus] KOMITIEKCa TUarHOCTUYECKUX |
PO IIAKTHIECKIX MEPOTIPUSITHH.

2. Egan, B. M. Prehypertension — prevalence, health risks,
and management strategies / B. M. Egan, S. Stevens-Fabry
// Nat Rev Cardiol. — 2015. — Vol. 12, Ne 5. — P. 289-300.
—doi: 10.1038/nrcardio.2015.17.

3. 2017 ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/
ASH/ASPC/NMA/ PCNA Guideline for the Prevention,
Detection, Evaluation, and Management of High Blood
Pressure in Adults: A Report of the American College
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Mertox ompezeneHns] TUIIOB TeMOJUHAMUYECKOTO OTBETa
Ha JO3UPOBAHHYIO (M3MYECKYI0 HArpy3Ky Yy MY>KUnH
B Bo3pacte 18-29 ner, cTpamaromux CHHIPOMOM
apTepHAIBHOM  THIIEPTEH3UH HHCTPYKIUSA  TI0
npumereHuro Ne 187-1220 : yrepxkneHa MUHHCTEPCTBOM
3npaBooxpanenus Pecyonuku benapycs 28.01.2021 / A.
H. 3asm, B. U. Hlumko. — 'poxno : I'pI'MY, 2021. -8 c.
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PREDICTION OF ARTERIAL HYPERTENSION DEVELOPMENT IN

YOUNG MEN WITH HIGH NORMAL BLOOD PRESSURE
A. N. Zayats, V. I. Shyshko
Grodno State Medical University, Grodno, Belarus

High normal blood pressure (HNBP) is known to be associated with an increased risk of arterial hypertension (AH)
development.

The purpose of the study is to identify predictors of the development of AH in young men with HNBP, to assess their
prognostic significance.

Materials and methods. From a sample of 50 men aged 18-29 years with registered HNBP, groups were formed:
group 1 — 18 patients with AH diagnosed within 10 years, group 2 — 32 patients in whom AH was not diagnosed.
Cardiovascular risk factors, indicators of 24-hour blood pressure monitoring, bicycle ergometry, heart ratevariability
(HRYV) during an active orthostatic test, echocardiography, and pulse wave velocity were analyzed.

Results. Predictors of the development of AH in young men with HNBP are HRV indicators during active orthostatic
test (ASDNN, AHF) and bicycle ergometry indicators (heart rate (HR) at the end of the physical load, diastoelic BP
(DBP) at the end of the recovery period).

Conclusions. Predictors of the development of AH in young men with HNBP are ASDNN and AHF during active
orthostatic test, HR in peak physical load and the level of DBP in the recovery period of bicycle ergometry (sensitivity
— 88.89%, specificity — 93.75%, accuracy — 92.0%,). The resulting prognostic model can be used as a method for
determining the individual risk of AH development.

Keywords: young age, male gender, arterial hypertension, high normal blood pressure.
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