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SUMMARY

The aim of this study is to assess the peculiarities of heart rate variability (HRV), hemodynamics and oxygen
uptake data during functional testing procedures in post - MI patients at various risk groups and to use the infor-
mative values for optimisation the intensity of exercise training programme. The peculiarities and significance of
heart rate variability, hemodynamics and O, uptake data were assessed in 558 post - myocardial infarction patients,
subdivided into low (group 1, 44 pts), intermediate (group 2, 221 pts) and high (group 3, 293 pts) risk groups.
Clinical investigation, followed by typical instrumental (ECG, echocardiography etc.) was performed for every
patient at the beginning of search. A computerised analysis of heart rate variability (SDNN, respiratory sinus arh-
ythmia — RA, HR power - spectrum components: very low frequency (VLFC), low frequency (LFC), and high fre-
quency (HFC), maximum HR values in response to the AOT (RRp), the extent of response (ARRg) as well as he-
modynamics (method rheografy) and oxygen uptake parameters (VE, VO,, VE/VO,, VE/VCO,) during an active
orthostatic test (AOT), bicycle exercise or spiroergometric test was estimated. On the ground of the informative
parameters of autonomic HR control, hemodynamics and O, uptake responses to the workload, an algorithm for
the optimisation of an exercise-training programme was proposed and used for training patients with coronary ar-

tery disease.
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INTRODUCTION

Risk stratification after myocardial infarction
identifying patients at a high, intermediate and
low risk for sudden death or reinfarction is an
established principle for the management of the
patients after MI and for the optimisation of the
training programme during cardiac rehabilitation.

Exercise training became popular and recom-
mended for patients recovering from myocardial
infarction, coronary angioplasty, coronary artery
bypass graft surgery and patients with stable an-
gina and compensate chronic heart failure [1, 2, 3,
4, 5]. In selected subjects exercise training has
been shown to improve impaired measures of
cardiac autonomic function - baroreflex sensitiv-
ity and heart rate variability, and reduce the risk
of sudden death after myocardial infarction [6].
Thus, exercise training of appropriate intensity
may improve both exercise capacity and cardiac
function of patients with prior myocardial infarc-
tion if the safe optimum training intensity is de-
termined for each patient according to their se-
verity of heart disease, exercise capacity, cardiac
autonomic regulation, hemodynamic responses.
The aim of this study is to assess the peculiarities
of heart rate variability (HRV), hemodynamics
and oxygen uptake data during functional testing
procedures in post - MI patients at various risk
groups and to use the informative values of func-
tional tests for optimisation the intensity of exer-

cise training programme.
MATERIALS AND METHODS

Clinical investigation, followed by typical in-
strumental (ECG, echocardiography etc.) was
performed for every patient at the beginning of
search. A computerised power spectral analysis of
heart rate (HR) variability, hemodynamics and
oxygen uptake parameters during an active or-
thostatic test (AOT), bicycle exercise or spiroer-
gometric test was estimated. Multistage bicycle
ergometry in a sitting position, starting with 25
W, increasing every 3 min until submaximum HR
(75% of predicted HR,,,) or exercise - limiting
symptoms appear was performed [7]. During the
testing, HR and stroke volume (SV) were con-
tinuously recorded by impedance cardiography.
The cardiac output (CO) and total peripheral re-
sistance (TPR) were calculated. HR variability
and hemodynamics characteristics were analysed
using a computerised system. The autonomic HR
control, the parasympathetic and sympathetic in-
teraction, were assessed using the heart rate vari-
ability (SDNN, respiratory sinus arhythmia - RA)
and the HR power - spectrum analysis, with iden-
tifying three major oscillatory components - very
low frequency (VLFC), low frequency (LFC),
and high frequency (HFC) ones. The maximum
HR values in response to the AOT (RRg), the ex-
tent of this response (ARRg) and HR values at
peak of exercise (RR peak), as well as hemody-
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namic responses, were also assessed. The appa-
ratus “Siregnost FD - 85 S, “Siemens”, was used
to performer a gas exchange analysis. The fol-
lowing measurements were analysed: minute ven-
tilation (VE, 1/min), peak O, uptake (VO,
ml/kg/min), CO, production (VCO,, ml/min), ven-
tilatory equivalents (VE/VO, or VE/VCO,) and
O, pulse. Anaerobic threshold (ATVO,) was de-
termined in accordance with Wasserman’s et. al.
recommendations [8, 9].

Investigated were 558 pts after myocardial in-
farction (age 59.2 yrs). Thus, Q wave MI was in
57,6% pts, without Q wave MI — in 42,4% pts.
According to the NYHA classification, 40 pts
were in NYHA class I, 282 pts in NYHA class II
and 236 pts — in NYHA class IIl. The spiroer-
gometric test was performed in 90 post - MI pts.
According to the level of the ejection fraction,
exercise tolerance and ischemia on exercise test-
ing, symptomatic ventricular ectopic beats and
the data of coronary angiography, the post - MI
patients were stratified into low (44 pts), interme-
diate (221 pts) and high (293 pts) risk groups [10,
11].

Statistical analysis. The mean values of HRV,
hemodynamics during the AOT and bicycle er-
gometry and oxygen uptake values were com-
pared between MI pts in various risk groups, us-
ing the Student’s criterion. The non-parameters
Spearman R correlation between the risk levels of
the MI pts and all the investigated cardiovascular
and metabolic parameters were evaluated.

RESULTS AND DISCUSSION

The peculiarities and significance of heart rate
variability, hemodynamics and O, uptake data
were assessed in 558 post - myocardial infarction
patients, subdivided into low (group 1, 44 pts),
intermediate (group 2, 221 pts) and high (group 3,
293 pts) risk groups.

The comparison of variables of HR variability,
obtained from time and frequency domain analy-
sis in resting, the workload conditions (Table 1)
showed a more increased baseline heart rate and
reduced HR during peak workload in group 3
than in group 1 and group 2 pts. Heart rate vari-
ability (SDNN) and respiratory arhythmia (RA)
were more reduced in group 3 pts (p<0.05) than
in others. A very low frequency (VLFC) compo-
nent was higher and low (LFC) and high fre-
quency (HFC) components - more diminished in
the HR power - spectrum at rest in 2 and 3 groups
than in group 1 pts (p<0.05). The maximum HR
response to the AOT (‘according to ARRg - index
of parasympathetic reserve) and to workload
(AHR peak,%) was reduced in group 2 and 3 pts,
as compared to group 1 pts. The characteristics of
hemodynamics at rest and during response to
workload were different correspondingly (Table
2): SV and CO at rest and during peak load was
smaller in groups 2 and 3 than in group 1
(p<0.05). Total peripheral resistance was in-
creased at rest and an insufficient decrease during
peak workload was established in group 2 and 3,
than in group 1 (p<0.05).

Table 1

The variables of heart rate, heart rate variability, and power spectral components during
functional tests in post - myocardial infarction patients depending on risk levels

Parameters Low-risk pts Intermediate -risk pts High - risk pts
n = 44 n =221 n =293
HR, ms 991.1 +104.6 1018.0 £ 141.3 9233+ 125.8™
HR peak, ms 495.5 + 68.2 573.4+101.6 603.5+84.17
AHR peak, % 49.0+7.3 432+9.7 33.0+9.77
SDNN, ms 324+153 36.4+ 148 277+ 11377
RA, ms 35.9+229 35.8+ 143 246+4.177
VLF, ms 24.8+9.4 295+ 11.8° 23.6£10.27
LF, ms 13.7+7.2 145+6.9 104+6377"
HF, ms 14.3+10.3 142 +6.5 102+5.177
VLF % 60.7£19.2 6531123 73.3+£10.977
LF % 18.6+11.0 17.1+£9.3 129+7.1°7°
HF % 204 +153 17.0+10.4 13.2+7.577
ARRj, ms 281.7£100.6 276.4 + 86.0 1993 +87.27 7
ARRg, % 28.0+7.1 26.7+7.9 208 +7.7

“p<0.05 - between low and intermediate
- between low and high
***_ between intermediate and high risk groups

On the ground of these results, we established
that in the post - myocardial infarction patients at
high risk for acute coronary events, increased

baseline heart rate, incompetent HR response to
the AOT and bicycle ergometry, depressed HR
variability (SDNN<30 ms, RA<25 ms), due to



reduced parasympathetic HR control (reduced
ARRg) and increased humoral one (VLFC% >
70%), and the predominance of adrenergic vaso-
constrictor influence (TPR) were appropriate.
Reduced work capacity (kgm, MET) and dimin-
ished RPP (rate-pressure product) response,
(p<0.05) and an insufficient decrease in TPR
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were established in the high and intermediate risk
patients (p<0.05). Our data had showed that in the
high-risk post - MI patients, a reduced hemody-
namic response to the workload is accompanying
of diminished cardiovascular functional reserve
within an increased impact of sympathetic and
humoral HR control [12, 13].

Table 2

The characteristics of hemodynamics and oxygen uptake during an exercise test
in post - myocardial infarction patients depending on risk levels

Characteristics Lown- :ﬂ( pts Interme:ldlza;g irlsk pts ngllll ;rzl;l; pts

SV, ml/min 96.1 £26.9 86.3 £26.3 68.7+£19.877
SV peak, ml/min 94.1+26.7 87.7+27.4 69.3+22277
ASV peak, % 60.9 =413 43.8+43.9 27.5+25.7°
CO, I/min 5.6=1.3 52+1.1 4.6+0.9

CO peak, I/min 114+33 9.6+3.4 6.9+25
ACO peak, % 112.2 £56.0 783 +58.1 454 +45.6"
TPR,dyn's cm” 1341.6 +232.1 1475.1 £ 286.8 1754.1 £503.47
TPR peak, dyn s cm” 921.9 £292.7 1089.9 £292.8 1474.5 £556.27 "
ATPR peak, % 30.1+20.1 26.1+21.2 11.0+30.17°"
CL /min/m 2.7%0.5 2.7+0.6 25205

CI peak, I/min/m 5.6+ 1.7 5.0%2.0 3.7£1.47F
RPP, mmHg'min™ 719+ 11.3 73.5+£14.0 85.8+17.377
RPP peak, mmHg.min” 225.1 +54.0 181.6 +45.37 162.3 £38.57"
peak VO,, ml/kg/min 23.5%3.2 17.9+2.9 152+£4.67"
ATVO,, ml/kg/min 21.9+2.38 16.7+3.0 129+4.57°
peak VE/VCO, 31.4+4.1 325+4.4 37.4+7.6°"

O, pulse 14127 126+2.9 10.9+2.97"
MET 52+1.0 4.4+0.9 3.3+0.877

“p<0.05 - between low and intermediate
**_ between low and high
- between intermediate and high risk groups

The peak VO, consumption values during
workload were significantly lower (p<0.05) in
groups 3 and 2 than in group 1. The oxygen up-
take values at the anaerobic threshold (ATVO,),
O, pulse at peak load were lower and the level of
VE/VCO, higher, in the high risk patients
(p<0.05) and correspond with data of others [14,
15].

Spearman R correlation between the post - MI
pts” clinical risk levels and the values of HR vari-
ability, hemodynamics and oxygen consumption
parameters was quite strong in the case of base-
line variables, the AOT and peak workload re-
sponses during the bicycle ergometry (Table 3). A
negative correlation was found with the physical
capacity (R=-0.65), peak HR response (R=-0.47
with ARR peak %), baseline respiratory sinus
arhythmia (R=-0.36 with RA), with the maximum
HR responses to the AOT (R=-0.33 with ARRp
and R=-0.30 with ARRy%). A positive correlation
was found with peak HR (R=0.30 ), with VLFC
(R=0.29 with VLFC%). On the other hand, the
relationship was negative with baseline heart rate

(R=-0.26), baseline heart rate variability (R=-0.24
with SDNN, R=-0.30, with HF, R=-0.30 with LF,
ms). A significant relation was found with hemo-
dynamic responses during a symptom - limited
exercise test. A negative correlation was obtained
with CO response (R=-0.47 with ACO%), with
peak CO (R=-0.47), response of SV (R=-0.35),
baseline and peak rate - pressure product (R=-
0.32), and total peripheral resistance during work-
load (r=-0.39). The patients risk level strongly
correlated with the oxygen uptake values: with
peak VO, consumption (R=-0.65), O, uptake dur-
ing the anaerobic threshold (R=-0.65), the ventila-
tory equivalents threshold (R=-0.36 with
VE/VCO, and R=0.33 with VE/VO,) and O,
pulse (R=-0.32).

Determined more informative parameters of
autonomic HR control, hemodynamics and O,
uptake were used in preparing an algorithm for
the optimisation the intensity of the exercise
training programme for the post - MI pts with a
different risk level to training (Table 4).
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Table 3

The correlation between post MI pts’ clinical risk levels and the parameters of HR autonomic control, he-
modynamics and O, uptake during symptom - limited exercise test

HR autonomic control: Hemodynamics: R 0, uptake: R
e Workload, kgm -0.65 e A CO peak % -0.47 & VO, peak, ml/kg/min -0.65
o ARR peak % -0.47 e CO peak, I/min -0.44 ® ATVO,, ml/kg/min -0.65
¢ RA, ms -0.36 e SV peak, ml/min -0.35 ¢ VO, peak, ml/min -0.62
¢ ARRp, ms -0.33 ¢ A TPR peak % -0.39 s VE/VCO, 0.36
® ARRg, % -0.30 o A SV peak % - 0.35 * VE/VO, 0.33
® RR peak, ms 0.30 e RPP, mmHg min” 0.32 ® O, pulse -0.32
e gHF, ms -0.30 e RPP peak -0.32
* GLF, ms -0.30
e VLF, n.u. 0.29
¢ HR, ms at rest -0.26
o SDNN, ms -0.24
*p <0.05

Table 4

An algorithm for the optimisation of exercise programme on the ground of informative parameters of heart
rate variability, hemodynamic, O, uptake responses during an exercise test and physical capacity

Characteristics Low - risk pts Intermediate - risk pts High - risk pts
HR autonomic control:
*HR variability (SDNN, ms) oRR >30 20ms< oRR <30 oRR €20
*ARRg % >28 20 <RRp < 28 <20
*AHR peak, % > 45 45 -35 <35
Homodynamic:
*ASV peak, % > 40 40 - 30 <30
*ACO peak, % >80 50 - 80 <50
*A TPR peak, % > 30 20 - 30 <20
*RPP peak (mmHg min™) > 220 170 - 220 <170
O, uptake:
*VO, peak (ml/kg/min) >20 15-19 <15
*VE/VO, <30 30-35 >35
*O, pulse > 14 10- 14 <10
Tolerated workload >125W 75 - 100W 50W 3 min
(bicycle ergometry)

Exercise programme:
* Relative intensity

* Individual programme type

* Medical supervision

Moderate 60 - 80%

Moderate 50 - 75% of VO,

of VO, max or HR max or HR max reserve
max reserve (%) (%)

Training Sparing - training
(>4,3 MET) (2-4,3 MET)

At the beginning of | During the whole pro-

the training and
changing of activity
levels

gramme

Low intensity 40 - 60% of
VO, max or HR max re-
serve (%)

Sparing

(2 MET)

During the whole pro-
gramme

CONCLUSIONS

oxygen uptake responses to workload were de-
termined for the high and intermediate risk post -

Increased baseline heart rate, depressed heart
rate variability on account of diminished para-
sympathetic and intensified neurohumoral HR
control was established for the high-risk post -
myocardial infarction patients. Lower physical
capacity, a reduced hemodynamics level at rest
and a decreased chronotropic, hemodynamic and
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3ACTOCYBAHHA IH®OPMATHUBHUX ITAPAMETPIB
BAPIABEJIBHOCTI PUTMY  CEPLSl, TEMOJAMHAMIKHN 1
TF'A300BMIHY JJis1 OOTUMIBALIT IHTEHCUBHOCTI ®I3BUYHUX
TPEHYBAHb

10. Bposcaiimene, H. FOuwikenac
KayHachkuit Me 1uIHIN YHIBEPCUTET
IucruryT neuxogisionorii 1 peabimitami, [lananra, Jiursa

PE3IOME

Linbe docnidrcennsa — BCTAaHOBICHHS 0COOMUBOCTEH BapiaGeIbHOCTI PUTMY CepITs, TeMOJIMHAMIKY 1 Ta3000Mi-
Hy Y XBOPHX, fKi IIepeHecId 1HGapKT MioKapja B TpyIaxX pi3HOTO PU3UKY 1 BUKOPHUCTAHHS 1H(GOPMATUBHEX Iapa-
MeTPIB ISl ONTHAMI3aIli IHTEHCUBHOCTI TPEHYBaHb.

Oco0muBocTi BapiabelbHOCT1 PHIMY CepIL, TeMO IMHAMIKH 1 XapaKTePHCTHKH ra3006MiHy Jociimkeni y 558
XBOPHX, K1 TIEPEHECIH 1H(’papKT Miokapja, 3 Hux: 44 3 ManmM, 222 — i3 cepeaHiM 1 293 XBOPHX 3 BCJIMKUM PH3U-
KOM KOpPOHAapHHX 1HITUJCHTIB. BeiM obcTeskyBaHIM TPOBO/IHIACS KOMIUICKCHA OTIIHKa KIIHITHOTO CTaHy, peect-
pariis XapakTepHCTHK Bap1a6eJ'IbHOCT1 PHUTMY CepIid, TeMOIUHAMIKH (METOT peorpaqou) V CHOKOI 1 M 9ac aKTHB-
HOTO OPTOCTa3y, BeloeproMeTpii 1 AOCTIIKYBaIHNCs HMapaMeTpH oOMIHY KHCHIO Iif "ac cmmpoepromerpii (VE,
VO,, VE/VO,, VE/VCO,). Beranopneni Halfbimpm iHGOpMaTHBHI XapaKTepHCTHKH (kopeinsris no CrupMmany)
OyJIH BUKOPHUCTAaHI AT CTBOPEHHS allTOPUTMY BH3HAUEHHS ONTHMAaJIBHOI IHTCHCHBHOCTI (DI3MIHUX TpeHYBaHb.

KITHOYOBI CJIOBA: BapiaGelbHICTh PUTMY CepI, TeMo JuHaMika, (hi3UIHe TPeHyBaHHs, iIeMiTHa XBopoba
ceprt

INPUMEHEHUE HWH®OPMATUBHBIX ITAPAMETPOB BAPHUA-
BEJBHOCTH PUTMA CEPALIA, I'EMOANHAMUNKHU n
I'A3OOBMEHA JUIA OIITUMM3ALINN MHTEHCUBHOCTHA
PUSNYECKUX TPEHUPOBOK

10. Bposcaiimene, H. FOuwikenac
KayHacckuit Me TUIHCKAR yHABEPCUTET
HucruryT neuxodusuonoruu u peadmwimrarmy, [lananra, Jlutsa

PE3IOME

Ilensv uccredosanun — ycranopieHue ocoOeHHOCTelt BaprabeTbHOCTH pHTMa cep/ilia, TeMOIUHAMAKA U Ta30-
obOMeHa y OONBHBIX MepeHecIHX HH(bapkT MHOKapia B TPYIIax PasHOTO PHCKa M WCIOIb30BaHHEe WH(POpPMAaTHB-
HEBIX TapaMeTpoB IS ONTUMHU3AIINH HHTEHCHBHOCTH TPEHUPOBOK.

OcobGeHHOCTH BapHabeIbHOCTH PUTMa cep/ilia, FTeMOJUHAMUKY U XapaKTepUCTHUKH ra3000MeHa HCclleJOBaHbl ¥
558 GombHBIX HepeHecIuX MHPApKT MUOKapia, u3 HuxX: 44 ¢ mMaixbsM, 222 — ¢ cpeganM u 293 GonpHbIE ¢ GONIb-
IIAM PHCKOM KOPOHAPHBIX MHIMACHTOB. BeeM obcie fyeMBIM IpoBOAIIach KOMIUICKCHAS OIfCHKa KIMHIIECKOTO
COCTOSIHMS, PEeTHCTpaInis XapaKTepUCTHK BapHaOelbHOCTH pUTMa cep/lia, TeMOJUHAMUKY (MeTo | peorpadun) B
IOKOe W BO BpeMsI aKTHBHOTO OPTOCTa3a, BeJIOSPTOMETPHH U HCCIIeOBAINCH apaMeTpsl oOMeHa KHCIopoia BO
Bpemst cimpospromerputt (VE, VO,, VE/VO,, VE/VCO,). YcTaHoBIeHHEe Hanbosee HHBOPMaTHBHEIE XapaKTe-
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PUCTUKHA (Koppen}mnﬂ 110 CHI/IpMaHy) HCHOJIB30BAJIACH IS CO3JaHUS alllopHUTMa OIIpeACJICHU OnTUMaIbHOU
HWHTCHCHUBHOCTH q)HSI/I‘IeCKI/IX TPEHUPOBOK.

K/TFHOYEBBIE C/IOBA: BapnabelbHOCTh PUTMa Cep/ilia, TeMOHHAMUKa, (PH3HIeckas TPeHUPOBKa, HITIEMH-
yeckast 00JIe3Hb cep/ira

VK 612.1
BAPUABEJIBHOCTBH CEPAEYHOI'O PUTMA BO BPEMS CHA

I'. Baponeyxac
Kaynacckuit Me fuIuHCKUN YHABEPCHTET
WactutyT neuxodusnoldornu u peabunuraryy, [latanra, Jintea

PE3IOME

Cepaeunsiif purt™ (CP), yaapueiif o6neM xposu (YOK) u MunyTHBIHN 06heM kpoBr (MOK) necnenoBan B pas-
HBIX CTaJUIX CHA, a TaKXke IIPH aKTUBHOM opTrocTaTmaecko mpobe (AOII) BeuepoM mepes CHOM H yTPOM IOCIE
cHa y 42 310poBbIX U 184 GonpHEIX mmeMudeckoit Gonesnnio cepama (MBC). Dueprermuecknit cuextp CP ¢ pac-
IpejiellcHUeM eTo Ha TPH OCHOBHBIC YaCTOTHBIE cocTaBIomue - HuskodacToTHyIo (HUC), cpeaHeuacToTHYIO
(CYC) u BeIcoKouacToTHyIO (BUC), OBLT IpOBeieH B pasIWMIHBIX cTaausix cHa. [lokaszano, uto moctosaHb MOK
IIpU CMeHe CTajui CHa Y 3J0pOBHIX IHIl obyciaBiuBaeTcsa HoBemerneM YOK Ipu ypexeHHH pHTMa BO BpeMs
MeJJICHHOTO CHa W ydarmeHneM putMa Ipu cHkeHnn Y OK B ObicTpoM cHe. Y GonbHBIX MBC Bo Bpems cHa Ha-
OmofatoTes CHIKeHHBIe peakiy CP i reMoHaMUKH, HecIocoOHbIe TIo AjepKaTh mocTosHHb MOK. YMeHb-
merne MOK Habo aeTes B TOBEPXHOCTHOM CHe 3a cueT cHkeHmst Y OK mpu ypekeHuH puT™Ma, a JalbHelinee
HesHauurebHoe yBemaenne Y OK n MOK B riryOGokoM MeIeHHOM CHE IIPH YPesKeHIH PUTMa He ITO3BOJIIET J0C-
THUTHYTH YPOBHS T'eMOJMHAMHUKH B 0oJpcTBOBaHHMHU. B GrIcTpoM cHe 3ameTHoe yMmenbmenne MOK oGycmopiaeHo
cHmxeHreM Y OK, HeKOMIIEHCHPYEMBIM yUallleHIeM PUTMa.

Ccenextpanpubiit ananmms CP nokaszan nossimenne BUC u camkernne HYC u CUC B niryGokoM MeTICHHOM CHe,
VKa3BIBaIOMKe Ha YBeIWUCHWE NapacHMIAaTHICCKOM M yMeHbIICHHe CHUMIATHIeCKON peTyiImu. 3aMeTHOe CHU-
xerne BUC n noppimenne HUYC u CUC B OpicTpoM cHe 00YCIOBICHO YMEHBIIEHAEM TTapac UMIIaTHIecKoi U yBe-
JMMYeHNeM CAMIIaTHIecKoi pery .

CoH, B BHIY eT0 IUKINIHOCTH, CIIOCOOCTBYET BOCCTAHOBICHHIO (PYHKITHOHAIBHOTO Pe3epBa CepeTHO-COCY-
JMCTOM CUCTEMBI, UTO OTpakaeTcsl ypeskeHHeM JacToThl puTMa U TeHjeHnuell ysenmuernust Y OK u MOK y 310po-
BBIX JIUI. EcIM y 310pOBBIX JIUIT 5TO BOCCTAHOBICHHE IIPOUCXOAUT, B OCHOBHOM, Uepe3 IOBHINCHNE BIMSHIS I1a-
pacmMmaTHaeckoil BereTaTuBHOM perymsmuu Ha CP, To v SompabIX HBC - Gonblme depes M3MeHeHHe TeMOInHA-
MHKH, T.€. Uepe3 CHIDKCHHE ToHyca IeprudepHIecknux COCy0B, 9TO OTpakaeT Take W JOCTOBEPHO CHIDKCHHBIH
OLICC, u cucronmueckoe AJl yTpoM, IO CPaBHEHHIO ¢ BEUEPOM.

KITKOYEBBIE CJ/IOBA: cepieuHblit puTM, CHEKTpalIbHBIM aHalW3, CTaJWU CHA, BOCCTAHOBICHHE (GYHK-
IMOHATIHLHOTO COCTOSIHUS CEPJIETHO-COCY IUCTOM CHCTEMBI

BBEJIEHUE JBIDKCHUN T71a3 BO BpeMsl CHAa HapyLIWIO Mpea-
CTAaBICHHUC O CHE KaK O MACCHBHOM TPO(OTPOI-
Hukmiraeckuit mporece COH-00APCTBOBAHNE, B HOM COCTOSHHM. BBLICHHIOCH, 4TO B OBICTPOM
KOTOPOM MPOTCKACT BCA JKH3HEACATCIPHOCTD Ye-  CHE, XapaKTCPH3YeMOM OBICTPBIMU JBIKCHUSIMH
J0BCKa, BbI3bIBaeT Oosbinoii wHTepec. llupokoe rmaz u HeoTnuuumoil oT OoxpcTBoBaHus IO,
pacrpocTpaHeHUE HCCICIOBAHUS CHA TIONYYHIO  BETCTATHBHBIC TIOKA3aTeldM M MeTabomeckast
mocne padotel B 1935 roxy Lomis ct. al. [28], B aKTHBHOCTE NCPCXOAWT HA HOBBIHM, 0OJCC BHICO-
KOTOPOH OBlTa cJelaHa MOMBITKA CBA3aTh HACTY-  KHH VPOBEHb ()YHKIIMOHHUPOBAHUSL
MAOIHE TI0 Mepe VIIyOJIeHHsS CHAa W3MECHEHUA CoH mMeeT CNOXKHYI0 HUKIMISCKYI0 OpraHHd-
CO3HAHHUI C AMHAMHKOHN YacTOTBHI 3JCKTPOIHIE-  3aumro. llpwm 3aceImaHMM MpOMCXOAUT MOCIeI0Ba-
danorpaduueckux BOJAH M ObLTa MPESACTaBACHA  TehbHas cMmeHa or | mo IV craamit meaneHHOrO
nepeasg KiacCU(UKAII CHAa, OCHOBBI KOTOpoH cHa. Yepes 60-90 MuHYT TOCnC 3acHITIAHHUS
OCTArOTCA TI0 CETOAHAINHUI AeHb. Ecim cHavama  HacTymaeT OBICTPHIN COH, TIOCHE 3aBEPIICHHSA KO-
COH paccMaTpHBalCs KaK IEPHOAWYECKHH, Bpe- TOPOTrO TEPBBIH MK CHA CYUTACTCA 3aKOHUCH-
MCHHBIH TIEpPEpBIB COCTOSHMS OOAPCTBOBAHMWS, HbIM. Hazo OTMETHTB, YTO 3aTeM HaOMOAAcTCS
SBILIIOIIETOCS V B3POCIHBIX 3J0POBBIX OCHOBHOH  mepexoj oT Gonee riy0OKHUX cTaauil MeIICHHOTO
(OpPMOH KHMBHEACIATEIEHOCTH, TO OTKPBITHE B CHAa K 0OoJee MOBEPXHOCTHBIM. B TeucHne HOuH
1953 roay Ascrinsky u Kleitman [14] Obictpeix — 00braHO ObIBArOT 4-6 Takux LMKIA. B pasimuaHbix
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