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Llenb ucenepoBanus — no pesynsbratam KnacTepHOro aHannaa u3y4uTb 4acTOTHbIE NOKasaTenu BapnabenbHOCTM putMa cepaua (BPC) Ha
Tpex aTanax CTPecc-npobbl ¢ PU3NYECKOI HArpy3KOM Y NaLyUeHTOB CO CTabUNbHO CTEHOKApAMen 1 onpeeninTb 0CO6EHHOCTN X BEreTaTUBHOI
peakTUBHOCTH.

Marepuanbl u meTofbl. 3y4eHbl fuHaM1Ka HOPMANN30BaHHbIX CEKTPanbHbIX nokasateneii BPC n 0c06eHHOCTI peakTUBHOCTM BereTa-
TUBHOM HepBHOW cucTembl (BHC) BO Bpems cTpecc-Tecta ¢ oU3NHECKOii Harpy3koin y 121 601bHOM0 nwemmuyeckoii 6onesHbto cepaua (MBG)
C Pa3HON CTeMeHbio MOPAXeHUs KOPOHAPHOro pycna uy 14 ycnoBHO 340POBbIX SiIOAER. Bce mauneHTbl UMENN NOMOXNUTENbHbIA pesynsrat
CTpecc-npobbl C PU3NYECKOI HArpy3KOM Ha BEIO3PrOMeTpe U AaHHble KOpOHaporpadgum.

Pe3ynbTatbl. [poBefeHa OLeHKa MOLLHOCTM HIU3KO- 11 BbICOKOYACTOTHbIX NOKa3aTeneit BPC B 3aBMCMMOCTM OT BbIPAXXEHHOCTM KOPOHAPHO-
ro aTepocKnepo3a ¢ NCnoMb30BaHNEM KNAaCTEPHOTO aHanu3a. BbisiBieHa 3aBMCUMOCTb HOPMANN30BAHHbIX CNEKTPANbHBIX Nokasatenen BPC ot
TSKECTW NOPAXKEHNS KOPOHAPHOTO pycna.

@OYHKLNOHANTbHO-AMHAMWUYECKUIA NPUHLMAN UCCIIeA0BAHNSA BEreTaTUBHOM Perynaumm B Xo4e CTPecc-Tecta ¢ oM3nM4ecKom Harpyskon nep-
CMEKTMBEH ANs MOHUMAHWSA NPOLECCOB B3aMMOZEICTBIUSA CUMNATUYECKOr0 1 Napacumnatinieckoro otaenos BHC 1 MoxeT 6biTb MCNONb30BaH
ANs NPOrHO3MPOBAHNSA THKECT KOPOHAPHOTO aTepocknieposa y 60nbHbIX UBC.

KntoyeBble cnosa: BapnabenbHOCTb pUTMA CepAaLa, HOPMAN30BaHHbIE CMEKTPasibHbIE NOKa3aTeNu, KNacTepHbI aHanu3, ctabunbHas cTe-
HoKapausa.

English

The use of cluster analysis to assess the frequency indexes
of heart rate variability in patients with stable angina

V.G. Lebed, Physician;
E.B. Korolyova, D.Med.Sc., Professor

City Clinical Hospital No.5, Nesterova St., 34, Nizhny Novgorod, Russian Federation, 603005

The aim of the investigation is to study the frequency indexes of heart rate variability (HRV) in three stages of stress test with physical
exercise in patients with stable angina and to determine the peculiarities of their vegetative responsiveness according to cluster analysis
findings.

Materials and methods. Stress test with physical exercise showed the dynamics of HRV normalized spectral indexes and the peculiarities
of autonomic nervous system (ANS) responsiveness during the stress test with physical exercise in 121 patients with congestive heart failure
(chf) with various degrees of coronary involvement and 14 conditionally healthy people. All the patients had positive results of stress test with
physical exercise using bicycle ergometer and coronary angiography findings.

Results. The capacity of HRV low- and high-frequency indexes depending on coronary atherosclerosis intensity using cluster analysis was
assessed. The relationship between HRV normalized spectral indexes and the severity of coronary involvement was revealed.

The functional dynamic principle of vegetative regulation examination during the stress test with physical exercise is prospective
to comprehend the interacting processes of sympathetic and parasympathetic parts of ANS and can be used for prognosis of coronary
atherosclerosis severity in CHF patients.

Key words: heart rate variability, normalized spectral indexes, cluster analysis, stable angina.
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BaxHas ponb B uHMUMALMM KOPOHAPHOrO aTepockiie-
po3a 1 uweMmn M1uokapaa, a Takxe B 06ecrneyeHnn KoMm-
NeHCaTOPHO-MPUCNOCOOMTESNbHBIX Peakuuii NpUHaONexXuT
BeretatueHou HepeHon cucteme (BHC) [1-3]. S1o gukTy-
€T He0HXO0AMMOCTb KOMMIIEKCHbIX UCCNEfOBaHWI, Hanpas-
NEHHBIX Ha M3y4eHue (PYHKLMOHASIbHOrO COCTOSIHUA cep-
[E4YHO-COCYAUCTOM CUCTEMbI MALMEHTOB C ULLEMUYECKOW
6onesHbto cepaua (MBC), ¢ y4eToM akTMBHOCTW OTLENOB
BHC. WccnepoBaHne napamMeTpoB BapuabenbHOCTH
putma ceppua (BPC) no3BonseT KONMYeCTBEHHO OLle-
HUTb COOTHOLLEHME CUMMNATUYECKUX M Mapacumnartu-
YECKUX BIIUSIHUM Ha CepAeyHO-COCYOUCTYI0 CUCTEMY B
yCnoBusaX uwemnn mmokappga [4—6]. KopoTkne, 2—-5-mu-
HyTHble, 3anucn OKIT mcnonb3ytotes ana aHanmnsa BPC
npv NPOBEAEHWMN Pa3NYHbIX PYHKLMOHANbHBIX NPo6 [1—4,
7-10], npn 3TOM HaMMeHee M3Y4YEeHHOW OCTaeTCs OLeHKa
nHdgopmatmeHocT BPC Ha pasnuyHbix 3Tanax cTpecc-
TecTa ¢ (PM3N4ECKOoM Harpy3kown, No3BONSAOLLAA UCCNEeno-
BaTb AMHaMuKy nokasartenen BPC kak pesynbrar akTue-
HOCTM pasnuyHbiXx 3BeHbeB BHC, koTopble MomynupytoT
cepaeyHyto aeatenbHocTs [11-13].

Llenb nccnepoBaHua — no pesynbratam KnacTepHOro
aHanm3a M3y4nTb 4acTOTHblE MokKasaTenm BapuadenbHOC-
TV pUTMa cepdua Ha Tpex atanax CTpecc-npobbl ¢ huan-
YeCKOW Harpyskom y nauuMeHTOB CO CTabuilbHOM CTEHO-
Kapaven u onpegenvitb 0COBEHHOCTM WX BeretaTMBHON
pPEeaKkTUBHOCTW.

Matepuanbl n metoabl. Ouenka BPC B xope ctpecc-
axoKapgmorpagmyeckor npodbl ¢ PU3NHECKON Harpy3Kom
(cTpecc-axoKI) Ha BenoapromeTpe BbinonHeHa y 121 naum-
€HTa C KNMHMKOM cTabunbHon cteHokapamm (CC). Ha ocHo-
BaHWM [@HHbIX CENEKTUBHOM KOpoHapoaHrmorpadum (CKI)
N ULLEMUYECKUX U3MEHEHMI BO Bpems cTpecc-axoKI™ Bce
naumeHTbl 6bIn pasgesieHbl Ha TPpU rpynbl B 3aBUCUMOCTU
OT CTEMNeHN CyMMapHOro NopaXeHUsi KOPOHaPHbIX apTepui
(KA). Ins ero oueHKn UCNonb30Banu 06CTPYKUMOHHBIV KO-
poHapHbi nHgekc (OKW), koTopbii Belpaxarncs B 6annax:
otcyTcTeme nopaxeHus KA — 0 6annos; cTeHo3 fo 50% —
1 6ann; po 75% — 2 6anna; go 85% — 3 6anna; cy6ok-
Kno3na — 4 6anna; okkKNo3ua — 5 6annos. 1-0 rpynny
coctaBun 69 yenoek ¢ OKN<6 6annos (My>x4uH — 36,
52,2%; xeHwmH — 33, 47,8%), 2-to rpynny — 29 4enoBek
¢ OKN>6 6annoB (Myx4uH — 14, 48,3%; XeHLmH — 15,
51,7%), 3-to rpynny — 23 naumMeHTKun ¢ KapamarbHbIM CUH-
OPOMOM X, KOTOpbIE XapaKTepn30oBanucb MHAYLIMPOBAHHOW
nwemmen Mmokapaa no gaHHeiM ctpecc-axoKI™ n oTcyTCT-
BMeM cTeHosupoBaHus KA. 4-t0 rpynny (KOHTpons) cocTa-
BUNK 14 yCNOBHO 30,0POBbLIX NALMEHTOB C reMoguHammnyec-
KW He 3HauyMMbiMK u3MeHeHusMu KA. BospacT 605bHbIX
koneb6ancs ot 45 fo 62 ner.

Kputepun BKMOYEHUS B WUCCNEQOBaHMe: MauMEHTbl C
knuHukort CC, nposIBNSIOLLEACH TUMMYHBIM MM aTUnnY-
HbIM @HIMHO3HbLIM GOMEBLIM CUHOPOMOM, KOTOpbIE UMENM
NoNoXMTENbHbIE pe3ynbrathbl cTpecc-axoKl Ha wvwemuio
n KotopbiM nposogunack CKI. Kputepun WCKIIOHeHUs:
TpaHCMypasibHbIN MHApKT MUoKapaa B aHamMmHe3e, UHCYNU-
HOMOTPEOHbLIN CaxapHbIn AnabeT, XpPOHNYecKas cepaeyHas
HegocTaTo4HOCTb |l KNMHKMKO-PYHKLMOHANBHOMO Knacca no
NYHA, gpyrve 3a6oneBaHus, CyLLLECTBEHHO BIMAOLLIME Ha
dhyHkumio mrokappa u BPC, Bo3pacT ctapiue 65 neT.

KAacTepHblii aHAAM3 B O1IEHKE YACTOTHBIX TIOKA3aTeAecii BapuabeAbHOCTH PUTMA CEPATIA

KAHHHYECKASA MEAUITUHA

Bcem naumeHTaM kpome O6LLEKTUHMYECKOro 06cseno-
BaHWs NpoBoaunach axokapguorpadus (axoKr) Ha anna-
pate Acuson 128XP-10 (CLLA) no ctaHpapTHOM METOAUKE
B MOSIOXEHWM MaLMeHTa Ha NeBOM 60Ky nepef, cTpecc-Tec-
TOM M B Hayane BOCCTaHOBUTENLHOro nepuoga. Hapyue-
HVeM nokanbHow cokpatumoctu (H/1C) mmokapga cuutanu
YMEHbLLEHNE aMNAUTYaObl ABVXKEHUS CTEHKM NEBOrO Xeny-
Jo4ka cepua uiv yMeHbLUeHVe CTeneHn ee CUCTONNYec-
KOro yTosLLeHNs B ABYX M 6onee cermeHTax. HarpysoyHas
cTpecc-axoKIm npoBogmnack Ha Beno3proMeTpe Siemens—
Elema (FepmaHuns) B NONOXEHUN Nexa C UCMONb30BaHM-
eM aBTOMaTU3WPOBaHHOW CUCTEMbl ONs perucrpaumn u
nHtepnpetaummn SKI ArMa Soft-Cardio (BAO «[namaHT»,
CaHkT-leTepbypr). Mcnonb3oBancs npoTOKON NOPOroBoii
MOLLHOCTM Harpy3Ku Co CTyrNeH4YaTbIM ee yBeSIM4EeHNEM Ha
25 BT kaxnable 3 muH 0o pgoctukeHust QK n/mnm axoKr -
KPUTEPVEB MPEKPALLEHNS HArpy3kn uam cybmakcumasb-
HOro 4ncna ceppedHbix cokpalleHuin. Npoba cumTanacb
onpeneneHHo NosIOXUTENBHOM NPU NOSBIIEHNN 0ObEKTUB-
Hbix OKI-NMpu3HakoB Mwemun mmokapaa (genpeccust cer-
mMeHTa ST 6onee 1 MM), a Takxe npu Bo3HUKHoBeHUn HI1C
MMOKapha W/mnm CHWKEHUM UCXOQHON (pakumm Beibpoca
(®B) no aaHHbIM 9X0KT .

PacuyeT cnekTpanbHbix nokasatenein BPC o6ecneyu-
BasiCA MCMNOSIb30BaHWEM MPOrpamMMHOro MoAyns ¢ nomo-
b0 MaTeEMaTUYECKON MOENN, MO3BOMSALLEN NCKIIOYNTb
HecTaumoHapHOCTL puTMa cepgua. Bee nokasarenn BPC
na3mepsanuce B TedeHne 2 muH 30 C B Hayane Harpysku
(I aTan), Ha nuke Harpy3ku (Il aTan) 1 BO Bpems BOCCTaHO-
BuTenbHoro nepuoga (lll atan), HaumHas ¢ 30 ¢ nokos. On-
pepenanuck cnekTpasbHble nokasatenu BPC: mMowHoCTb
BbICOKMX YacToT cnekTpa HF (Mc?), MOLHOCTb B HOpManu-
30BaHHbIX eamHuuax HFn, paccuutbiBaemasi no dopmyne:
LF/(Total-LF)/100%, roe VLF — MOLLUHOCTb O4YeHb HU3KUX
4acToT cnekTpa (Mc?); HopmanuaoBaHHas MOLHOCTb LFn,
paccuTbiBaemas no copmyne: LF/(Total-VLF)/100%, rge
LF — MOLLHOCTb HM3KMX YacToT cnekTpa (Mc?).

Bcem nauventam nposogunace CKIT u3 cemopanbHo-
ro goctyna no craHgaptHon metogmke M. Judkins (1967)
Ha peHTreHoxupypruyeckon yctaHoBke Advantx CLV+
(General Electrics, ®paHums). 3Ha4MMbIM KOPOHAPHbLIM
NOpaXXeHNem CHUTaNN Hanm4ue y naumeHTa cTeHo3a CTBo-
na nesont KA 50% v 6onee n/vnn cteHo3a He meHee 50%
AmameTpa cocyga xoTa 6bl 04HOM M3 0CHOBHbIX KA: nepen-
Hel Hucxopsallen aptepun (IMHA), ormbatoLlen apTepum
(OA), npaBon kopoHapHoi apTepun (MKA).

CraTncTUYecKmin aHanm3 BbIMOMHANCSA C UCMONb30BaHM-
€M nakeTa npuknagHbix nporpamm Statistica 6.0. Ons co-
NocTaBneHNa OBYX rpynn no KOAMYECTBEHHLIM NPU3HaKam
MCMoNb30BasCca HenapameTpuyeckun Tect MaHHa—YuTHu,
ONs onucaHusa pacnpenenieHnst Ka4eCTBEHHbIX NPU3HAKOB
BbluMCHANUCbL MeanaHa (Me) n keapTunu pacnpegenexHus
(25p; 75p).

[na 060CHOBaHHOIO BbiAENIEHNA BapuaHTOB pPeaKkTUB-
HocTy BHC Ha pasnuyHbIx 3Tanax cTpecc-TecTa npose-
JeHa Kractepusaums Ha OCHOBE KpUTepusi MUHMMyMa
paccTosHna Mexgy obbekTamu (maumeHTamu) MeTomoM
k-cpegHux. Wcnonb3oBanca mopgynb «KnactepHbln aHa-
nm3» nporpammbl Statistica 6.0. lMowarosas npouenypa
BKMtoyana: 1) BbluMcAeHne LeHTPOMA0B Knactepa — name-
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psieTCs PaccTosiHME MeXAy «LeHTpaMmn TaXeCcTu» KnacTe-
pOB C NpUMEHeHNeM KBagparta eBKMaoBa pacCcTofHuS; 2)
OTHECEHMEe KaXAoro obbekTa K Gnmxanliemy LeHTpouay
[14].

Pesynbtatbl n o6cyxpaeHue. [ns BbigeneHns Tunos
peakumn BHC Ha chusmyeckyio Harpysky no 4acTOTHbIM
nokasatensm BPC npoBedeH MX MHOroMepHbI knacrep-
HbI aHaNM3 Ha TPeX aTanax CTpecc-npobbl: NPU MOLLHOC-
™™ Harpy3ku 25 BatT (I aTan), Ha nuke Harpy3sku (Il atan)
n B BoccTaHoBuTenoHom nepuoge (lll atan). Mo pesynb-
Tatam Knactepusauumn BblAeneHo Asa Knacrtepa: knacrep

Ta6nunya 1

CpaBHUTENbHbIA aHanU3 cneKTpasnbHbIX NoKa3aTeneun
akTuBHocTu otaenosB BHC B knactepax, %

Mokasatenu Knactep 1 (n=82) Knactep 2 (n=39) F-kputepui; p

| aTan:

LFn 774 37,1 468,73; 0,0001
HFn 22,7 62,9 468,73; 0,0001
Il aTan:

LFn 77,7 341 400,67; 0,0001
HFn 22,3 65,9 400,67; 0,0001
Il aTan:

LFn 74,8 39,5 339,03; 0,0001
HFn 23,2 60,5 339,03; 0,0001

M pumMedaHue: NnpuBoaAaTCcA 3Ha4YeHUA k—cpe,u,Hle no Knacre-
pawm, F— MexXrpynnosas gucnepcus.
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OvHamuKa cnekTpanbHbIX NnokasaTene akTMBHOCTY cUMnaTuyec-
koro otgena BHC Ha Tpex atanax ctpecc-npobbl B knactepax 1 1
2:a—LFn;6 — HFn
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1 coctaBuin 82 naumeHta, knactep 2 — 39. CpasHuu
cnekTpasbHble nokasaTenu akTMBHocTU oTaenos BHC B
chopmmpoBaHHbIX Knactepax (tTabén. 1). MNonyyeHHble pe-
3ynbTaThl NO3BOMNIN BbIAENUTEL CUMMNATUKO-TOHUHECKUI U
napacumnaTtnyeckuin Tunel peakumm BHC Ha cdunsmnyeckyto
Harpysky BO Bpems cTpecc-npobbl. Knactep 2 xapakTte-
pV30BaNCH MeHbLUEN CUMMATUYECKOW aKTMBHOCTbIO, YeM
Knactep 1, Ha NPOTAXEHUN CTPECC-NPO6bl U CHUXEHWEM
€e Ha N1Ke Harpysku (CM. PUCYHOK, a).

MNMokazatenu napacMmnaTn4eckom akTMBHOCTU B HOpMa-
NN30BaHHbIX eanHuLax 6binu Beile B Knactepe 2 Ha | ata-
ne. Habnioganocs ysennyeHne saranbHOM akTUBHOCTU Ha
MakcMManbHOM Harpy3ke B Knactepe 2 U CHWXeHne — B
knactepe 1. B BocCTaHOBUTENBLHOM NeEpuofe perucTpu-
poBanocb HekoTopoe ysenuyeHve HFn B knactepe 1 wn
yMeHbLUeHe — B KnacTepe 2 (CM. PUCYHOK, 6). BTO CBU-
LETENbCTBYET O CHWXEHWW NabWunbHOCTU PerynaTopHbIX
CVCTEM B KracTepe 2.

MexaHnam pasBuTMS BeretatmMBHOro aucbanaHca npwu
3Ha4YMMOM KOPOHApPHOM aTepockriiepo3e ocTaeTcs [0
KOHL@ He MccnefoBaHHbIM, 0OAHaKo, No NpeacTaBneHnaM
aBTOPOB, M3y4aBLUMX WHHEpBaLMIO cepaua 1 perynsumio
KOPOHapHOro KpoBOOGPALLEHUS MPU ULIEMUN MUOKapaa,
BeretatMBHaa [e3uHTerpauus MOXeT O6blTb 06Yycrosne-
Ha ocnabrieHnem NpuToKa CMMNaTUYeCKOW MHHepBaLummn K
CuHycoBoMmy y3ny [1, 7], ocnabneHnem YyBCTBUTENBHOCTU
KapaMomMmoumToB K KatexonamvHam. COOTBETCTBEHHO,
NpeauMKTOpOM pPasBUTUA ULLEMUWM MUOKapha MOXET fB-
NATBCA U3MEHEeHWe CneKTpanbHOro CocTaBa BOJSH 3MeKT-
poKapamorpaMMbl, XapakTepuayrLmx HefoCTaTO4HOCTb
CUMNAaTU4ECKON aKTMBaLmK.

Bbina npoBefeHa oueHKa KIMHUKO-aHrnorpagmyeckmnx
0COBEHHOCTEW MCCeyeMblX NauMeHToB B 3aBUCUMOCTU OT
WX NPUHAAJSIEXHOCTU K BbIAENIEHHbIM TUNaM PeakTUBHOCTU
BHC (tabn. 2). Mo pesynbrataMm KnacTepHOro aHanusa,
BCE NaLMeHTbl C KapananbHbIM CUHOPOMOM X UMenn CUM-
NaTUKO-TOHNYeCKMn Tun peaktnsHoct BHC. Mapacumna-
TUHECKUI TUN peakTUBHOCTM Npeobnafan y naunmeHToB co
3HaumMmon pgenpeccueit cermenta ST (p=0,02) 1 Hanu4unem

Tabnunua 2
CpaBHUTeNbHas xapakKTepMCTUKa KnacTepos, abc. Yncno/%
pH3HaKN Knacrep 1 Knacrep 2 n
(n=82) (n=39)

KapamanbHblit cuHgpom X 21/25,4 2/5,1 0,01

| KOK 9/10,9 3/7,9 0,62
[l KOK 47/57,3 18/47,4 0,29
[ KOK 26/31,7 17/44,7 0,15
M He Q 14/17 1 9/23,7 0,38
OgHa KA 31/37,8 9/23,7 0,14
[Be KA 18/21,9 10/26,3 0,58
Tpu KA 13/15,8 17/43,6 0,001
OKW, 6annbl

(Me [25 p; 75 p]) 3(0;4) 7(4;10) 0,0001
4ST>2 mm 12/15,6 24/61,5 0,02
HIC 13/15,9 18/46,2 0,0001
CHuxeHne ®B 25/30,5 11/28,9 0,79
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Ta6bnuuya 3
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CpaBHUTeNbHas XapaKTEPUCTUKA HOPManu3oBaHHbIX CMEKTPaNbHbIX NoOKa3aTenei Ha Tpex aTanax
cTpecc-npo6bl B knactepax 1 1 2 u B koHTponbHou rpynne (Me [25 p; 75 p])

KoHTtponbHas rpynna Knactep 1 Knactep 2

Moka3arenu N (n-14) (n=82) (n=39) Pvi Pue
| aTan:
LFn 72,33 (65,95 81,65) 66,89 (5240 81,60) 39,16 (23,30:46.90) 0,19 0,000
HFn 2767 (18,35:34.05)  3311(1840:47.60) 60,84 (53.10:76.70) 019 0,000
I aTan: .
LFn iigg g;gg gggg; 70,83 (60,70;85,60) 29,46 (23,90:4050) 041 0,001
HFn IO (1D 52 2917 (14.40;39.30) 7054 (5950;7610) 011 0,001
Il aTan: )
LFn ;‘S‘gg Efggg g;gg; 70,25 (61,50: 84,80) 48,34 (30,30:60,30) 026 0,000
HFn A0 (19 € 29.75 (1520 38.50) 51,66 (39.70:69.70) 026 0,000

HJ1C no paHHbIM cTpecc-axoKI™ (p=0,0001). AHanua cTe-
MeHW NOPaXKEHWs KOPOHAPHOIO pycna B CHOPMUPOBAHHBIX
Krnacrepax nokasars, 4to Hambonee 4acTto OfHOCOCYANCTOE
nopaxeHune KA peructpupoBanocb B Knactepe 1 ¢ cum-
NaTUKO-TOHMYECKUM TUMNOM peakTmBHocTM — Y 37,80%
npotus 23,68% B knactepe 2. BbisiBneHo 4eTkoe npeod-
nagaHue Tpexcocyguctoro nopaxeHus KA y naumeHToB c
napacumnatnyeckum Tunom peaktmsHoctu BHC, kotopoe
CTaTUCTMHYECKN 3HA4YMMO OT/IMHANOCH OT TaKOBOro B Knac-
Tepe 1 (p=0,001). CymmapHoe nopaxeHue KOPOHapHOro
pycna no nokasartento OKW B knactepax 1 n 2 ctatuctu-
YeCKM 3Ha4MMO OoTnmMYanoch u coctasuno 3 6anna (0; 4) u
7 6annos (4; 10) cootBeTCcTBEHHO (p=0,0001).

MNpoBedeH CpaBHWUTENbHbIA aHanu3 CnekTpasnbHbIX Mo-
KasaTenen B KOHTPOSbHOW rpynne (YCrMOBHO 300POBbIE).
Mony4eHHble pe3ynsTaTbl MO3BONAWAN OTHECTU 3TY rpynny
K Knactepy 1, Tak Kak UX JaHHble Obin MOXOXWU U UMe-
NN CTATUCTMHECKM OOCTOBEPHblE pasnmyms C KnactepoMm
2 (tabn. 3). OaHHas rpynna obcrnefyembix xapakTepuay-
eTcsl nepepacnpegefnieHMeM CnekTpasbHOro cocrasa Mo-
kasatenen BPC: oTMeyaeTcs yBenuyeHve yaenbHoro seca
cumnaTndeckmx BnuaHuii (LF) npu dmsmyeckon Harpyske
Mo CpaBHEHMIO C MaumeHTamu, y kotopbix OKW 6bin 6onee
4 6annoB. HanpoTtus, peakTUBHOCTb NapacuMnaTnyeckoro
otaena BHC B rpynne KOHTpons Hocuna ogHoHanpaBneH-
HbIi XapakTep C nokasatensmu rpynnbl, B kotopoi OKWU
6bI5T MeHee 4 6anno., U rpynnbl C KapavasbHbIM CUHAPO-
MOM X.

Taknm 06pa3oM, y NaumeHToB CO 3HA4YMMbIM aTepOoCKie-
POTUYECKUM MOPaXKEHWEM KOPOHAPHOro pycna, B OTAnyune
OT rpynnbl YCOBHO 300POBbIX N, BereTatuBHoe obecne-
YeHne OeATenbHOCTU cepaevHO-COCYAUCTON CUCTEMbI BO
Bpems cTpecc-axoKl™ ¢ hm3nyeckon Harpy3kon xapakTe-
pr30Banocb MPEeUMMyLLECTBEHHON akTUBaLMen napacum-
natnyeckoro otgena BHC. Y naunenTtoB ¢ OKN meHee 4
6annoB 1 y NauneHToB C OTCYTCTBMEM MOPaXKEHUS KOPO-
HapHOro pycna npeob6nagana cMMnaTMKOTOHWA Ha hoHe
KaK He3HauuTeslbHOM (OM3UHECKOW Harpy3ku, Tak U Ha
M1Ke CTpecc-npobbl 1 NPOMCXOANIO0 YBENUYEHNE BaryCHO-
ro TOHyca B BOCCTAHOBUTENbHOM nepuoge. Y naumeHToB
BbIP2XXEHHbIM CTEHO3UPYIOLLMM MOPaXEHNEM KOPOHAPHO-
ro pycna Habniojanacb CHWXEHHasi cumnaTMyeckas ak-
TMBHOCTb Kak Ha |, Tak 1 Ha Il atane ctpecc-npobebl. Y aTomn
Xe rpynnbl OTMeYanoch napafokcasibHOe YMeHbLUeHWe

KAacTepHblii aHAAM3 B O1IEHKE YACTOTHBIX TIOKA3aTeAecii BapuabeAbHOCTH PUTMA CEPATIA

aKTMBHOCTU MapacuMMnaTtnM4eckon HEPBHOM CUCTEMbI B
BOCCTaHOBUTESIbHOM nepuofe. Taknum 06pa3om, pesepsbl
aganTauum eLLe MoryT CnpaBfATbCa Ha hoHe hranydeckomn
Harpy3ku npv OQHOCOCYOMCTOM MOPaXeHUW, Yero He Ha-
6nogaeTcs npyv TPEXCOCYAMCTOM aTepoCKNepoTUHECKOM
N3MEHEHUN KopoHapHoro pycna. Mpu TakoM «gekoMneH-
CMPOBAHHOM» BapuaHTe coYeTaHns TOHyca N peakTUBHOC-
TW pe3epBbl aganTauuy B 3HAYUTENIbHOW CTENeHU ucyep-
MbIBAIOTCA.

3akntoyeHne. OYHKUMOHANBHO-AMHAMUYECKUA MPUH-
LUMN MCCNefoBaHWs BEreTaTMBHOM perynauMn B xone
cTpecc-TecTa ¢ hM3NYECKOM Harpy3Kom NepcreKTUBeH ans
NMOHUMaHUA NPOLIECCOB B3aVMOAENCTBMS CUMMNATUHECKOTO
1 napacumnaTuyeckoro otgenos BHC n MoxeT 6bITb mc-
Monb30BaH Ans NPOrHO3UPOBAHMA TAXECTU KOPOHAPHOro
atepocknepo3a y 6onbHbix VIBC.

MNpumeHeHne CTpecc-TecT-CUCTEM C  MPOrpaMMHbIM
obecrneyeHnem, No3BONAOLUMX aHaNM3npoBaTb GOJbLLOM
CMEeKTp nokasartefen BapuabesnibHOCTU puTMa cepgua,
pacLumpsieT BO3MOXHOCTU (PYHKLMOHANBHbIX Harpy304HbIX
npob, KOTOpble LUMPOKO WCMONb3YTCA B MPaKTUHeCKON
Kapauonoruu.
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