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PE3IOME

BBEJEHUE. BeretatBHan aucoyHkumsa (Bl]) xapaktepusyetcsa usmeHeHuamu B ahpdepeHTHbIX nim 3ddepeHTHbIX KOMMOHEHTaxX CUM-
naTUYeCcKoro 1 NapacuMnaTMYyeckoro HEMPOHHOIO KOHTPOJIA, KOTOpble CBA3aHbl C MATONOrMYeCcKMMIN COCToAHMAMU. I3BeCTHO, uTo
BaprabenbHOCTb cepaeyHoro putMa (BCP) Kak oMH 13 KIloueBbIX NOKa3aTenel BereTaTMBHOW perynsaummn cBsizaaHa C MHOTMMU XPOHU-
YeCcKrMU 3a60neBaHNAMUN U CMEPTHOCTbIO. TakM 06pa3om, BMeLLaTeNIbCTBa, HarnpaBsJieHHble Ha YNyulleHrie BereTaTvBHON perynauuu,
nosbiweHvie BCP sBnstoTCcA BaxkHbIMM A1 06LeCTBEHHOr0 3apaBooxpaHeHusa. MruodacumanbHbii penns (MOP) — dopma camomacca-
)Ka, HanpaBfieHHas Ha CHATUE HaNPXKeHUs, yMeHbLUeHUe 60K, yBenmyeHne arnana3oHa ABUKEHNUI, MOXET NMONOXUTENbHO CKa3aTbCA
Ha BereTaTUBHOW perynsayum.

LIEJIb. OueHuTb BNnsHMe Kommnnekca dusnyeckon peabunutauyum ¢ npumeHeHrem MOP Ha nokasatenu BCP y nuy ¢ B[l Ha ocHoBe
Firstbeat-moHuTOpPUHTa.

MATEPUAJIbl U METOAbI. [Ins gaHHOro paHgOMM3MPOBAHHOTO KOHTPOIMPYEeMOro UcciefoBaHus 6b110 oTobpaHo 128 yenosek ¢ B[
C [OMVIHUPYIOLWMM BIMSIHUEM CUMMATUYECKOro OTAeNa BEreTaTMBHOM HEPBHOW CUCTEMbI, KOTOPble ObIn CyYaHbiM 06pa3om pas-
ZeneHbl Ha e rpynnbl: MOP (n = 64) n KoHTponb (n = 64). O6eum rpynnam 6bin pa3paboTaH Komnaekc dbusrnyeckon peabunmraymu,
BKJIOUaOLLNIA B cebA ynpaXkHeHUs a3poOHOro xapaKTepa, yrpaXHeH s Ha TMOKOCTb 1 AbixaTenbHble ynpaxHeHus. [pynna MOP nomu-
MO OCHOBHOIO KOMIJIeKCa noABepranacb BO3AENCTBMIO CaMoMaccaxa. MiccnepgoBaHme npogonXkanoch Ha NpoTskeHun 12 Hegenb. 1o
1 Nocne NccnefoBaHnsA PerncTprpoBanncb nokasarteny BCP Bo BpemeHHOI 1 YacToTHOWM obnacTax npu nomowwm yctponcTaa Firstbeat
(OuHNAHAKMA).

PE3YJIbTATbI U OBCYXKAEHUE. Bbino ycTaHOBNEHO, UTO KOMMeKCbl dr3nyeckor peabunutauyum y nuuy ¢ B[l cnocobctoBanu ysenu-
YeHUIo BpeMeHHbIX NoKa3saTenen BCP: cpegHeKBagpaTMYHOIO OTKIOHEHNA Pa3HOCTEN MeXXay HTepBanamu B rpynne MOP (p = 0,001),
B KOHTponbHoM rpynne (p = 0,039); cTaHBapTHOro OTKIOHEHMA cpefHero nHTepsana B rpynne MOP (p = 0,000), B KOHTPONbHON rpynne
(p = 0,012). TakKe nocsie KOMMNNEKCOB Gpr3MUecKon peabunutaumm Habnoganocb N3MeHeHne NapameTpoB YacToTHo obnactu BCP:
yBenuyeHve obuen mowHocty B rpynne MOP (p = 0,006), B KOHTponbHo rpymne (p = 0,014); NoBbileH1e MOLLHOCTA B AKana3oHe Bbl-
cokmx yactot B rpynne M®P (p = 0,008), B KoHTponbHoM rpynne (p = 0,016); yMeHblUeHNe COOTHOLEHNA HN3KOYACTOTHON MOLLHOCTM
K BblcokoyacToTHow B rpynne MOP (p = 0,013), B KoHTponbHou rpynne (p = 0,038).

3AKJTIOYEHUE. Komnnekc ¢pusmyeckon peabunmtauyum ¢ npumeHeHnem MOP cnocobeH nameHutb HekoTopble napametpbl BCP, cHu-
Kas CUMMaTMYeCcKyto U yBENMUMBaAs NapacMnaTMyecKyto akTMBHOCTb y iy, ¢ BA.
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ABSTRACT

INTRODUCTION. Autonomic dysfunction (AD) is characterized by changes in the afferent or efferent components of sympathetic
and parasympathetic neural control that are associated with pathological conditions. Heart rate variability (HRV), as one of the key
indicators of autonomic regulation, is known to be associated with many chronic diseases and mortality. Thus, interventions aimed
at improving autonomic regulation and increasing HRV are important for public health. Myofascial release (MFR) — a form of self-
massage aimed at relieving tension, reducing pain, and increasing range of motion, can have a positive effect on autonomic regulation.
AIM. To evaluate the effects of a physical rehabilitation complex using myofascial release on HRV in individuals with AD based on
Firstbeat-monitoring.

MATERIALS AND METHODS. For this randomized controlled trial, 128 subjects with AD, having a dominant influence of the sympathetic
division of the autonomic nervous system, were selected and randomly divided into two groups: MFR (n = 64) and control (n = 64). Both
groups were given a physical rehabilitation program, including aerobic exercises, flexibility exercises, and breathing exercises. The MFR
group, in addition to the main program, was exposed to self-massage. The study lasted for 12 weeks. Before and after the study, HRV
was recorded in the time and frequency domains using the Firstbeat device (Finland).

RESULTS AND DISCUSSION. It was found that physical rehabilitation programs in individuals with AD contributed to an increase in the
temporal parameters of HRV: mean square deviation of differences between the intervals in the MFR group (p = 0.001), in the control
group (p = 0.039); standard deviation of the mean interval in the MFR group (p = 0.000), in the control group (p = 0.012). Also, after
physical rehabilitation programs, a change in the parameters of the frequency domain of HRV was observed: an increase in the total
power in the MFR group (p = 0.006), in the control group (p = 0.014); an increase in the power in the high-frequency range in the MFR
group (p = 0.008), in the control group (p = 0.016); a decrease in the ratio of low-frequency to high-frequency power in the MFR group
(p =0.013), in the control group (p = 0.038).

CONCLUSION. The application of myofascial release as part of a physical rehabilitation program can facilitate changes in certain
parameters of heart rate variability (HRV), reducing sympathetic activity and increasing parasympathetic activity in individuals with AD.
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BBEOEHUE

BapunabenbHocTb cepgeuHoro putma (BCP) asnaetca
06bEKTMBHbBIM MOKa3aTenem AnA oueHKu GyHKuunM Bere-
TaTUBHOW HepBHON cuctembl (BHC). BCP asnaeTca mepoi
N3MEHEeHN Mexay nocsiefjoBaTelbHbIMU COKpaLLeHNAMN
cepAua, BO3HMKaLWMMN B pe3ynibTaTe ANHaMUYECKMX KO-
nebanun B BHC, n cnynt nokasatenem, KOTOPbIA MOXXHO
MCMONb30BaTb AN OLEHKM COBMECTHOrO BANAHUA CUMMa-
TUYeCcKoro 1 napacumnaTuyeckoro otgenos BHC Ha vacTo-
Ty cepAeuHbix cokpalyeHmin (YCC). Boicokoe 3HaueHne BCP
06bIYHO CBA3aHO C NyYLWM 3[0POBbEM 1 Gnaronosnyunem,
BK/IOYaA NyyLlyto afanTtaLmio K BHELWWHeMy cTpeccy, Toraa
Kak Huskaa BCP npepgnonaraet obpatHoe [1]. CHMXeHMne
BCP B cocToAHUM NOKoA yKa3biBaeT Ha MOHOTOHHY YCC
N CBA3aHO C HapyLlleHMEeM PerynAaTopHbIX M romeocTa-
Tnyecknx ¢yHkumim BHC, uto B CBOKO ouyepenb BAUAET Ha
CNOCOBHOCTb OpraHNU3Ma perynmpoBaTb 3MOLMOHaNbHble
peakumny Ha BHYTPEHHME 1 BHELUHMe CTPeccoBble Cobbl-
™A [2]. DMouMoHanbHOe PacCTPOMCTBO, KayecTBO CHa,
06pa3 XM3HU 1 HeKkoTopble 3aboneBaHUA MOTYT BAVATb
Ha BCP [3]. Mpeablgywe nccnegoBaHnA nokasanu, 4to

SMOLMIOHANbHBIA CTPEeCC MOXET HanmpAMYyl BAUATb Ha
dYHKUMOHMPOBAHME CUMMATUYECKOTO M NapacumnaTmye-
ckoro otaenos BHC [2].

M3BecTHO, UyTO BeretaTMBHaa ancyHkuma (BO) tecHo
CBAi3aHa CO MHOIVMMU XPOHMYECKUMU 3abosneBaHMAMMU
N CMepPTHOCTbIO. Tak, B HeflaBHEM MeTaaHasn3e npocnek-
TUBHbIX KOFOPTHbIX MCCNEfOBaHUI CHUXEHNE BOCCTAaHOB-
nenuna YCC, agnatoLlleeca NpoCTon N HEMHBa3MBHOW OLeH-
ko B[], 661110 CBA3aHO C NOBbILEHHbBIM PYICKOM CEPAEYHO-
COCYANCTbIX COBBITUIA U CMEPTHOCTM OT BCEX MPUUUH [4].
Jarczok M. et al. [5] B cucTematnyeckom o630pe 1 MeTaa-
Hanu3e y 340PO0BbIX L U Y NNL C pa3fnyHbIMK 3abone-
BaHUAMU ycTaHOBWUAM, YTo BCP umena cunbHyto CBA3b CO
CMEPTHOCTbIO OT BCEX MPUUYKH. Kpome TOoro, Kak BpemeH-
Hble, TaK N YacTOTHble noka3atenu BCP 6binn cBA3aHbI
C CEPAEYHO-COCYANCTBIMM COOBITUAMY, @ TaKXKe C PUCKOM
CMEPTHOCTM OT BCEX MPUUYUH Y NaLUEHTOB C CEpPAEYHO-
cocyanctbiMu 3abonesaHuamn [6]. CTpecc ABnaeTca ns3-
BECTHbIM (paKTOPOM, MPUBOAALLMM K pa3BuTuio B 1 cHu-
xeHuo BCP [7]. MNpwn 3ToM HegaBHMI cUCTEMATUYECKUN
0630p 1 MeTaaHanus, NnposeaeHHbIN El-Malahi O. et al. [8],

CTATbU
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YCTAHOBWI, YTO pPasfiyHble BMeLIaTeNIbCTBa, HanpaB/eH-
Hble Ha CHWMXKeHMe CTpecca, MOTYT MO3UTUBHO CKa3aTbcA
Ha BCP u, cOOTBETCTBEHHO, CHU3UTb PUCK 3aboneBaHUi
n cmepTHOCTY [8].

NccnepoBaHMA nokasanu, 4YTo MacCaxkHas Tepanus
CHMXXaeT CUCTONIMYECKOe U AMaCTONNYeCcKoe apTepuanb-
HOe faBneHve y Nofen C rMNepToHNEN Uy NpearnnepTo-
Huen [9]. MNpepnonaraeTca, UTO MeXaHMYeCcKoe AaBfieHue,
NPUIOXEHHOE K COCyAaM BO BPEMA MAacCa)XHOW Tepanuu,
MOXET BbI3BaTb MOJIOKUTENbHYID FeMOANHAMUYECKYIO
agantauuio [10]. Cpegn meTogoB MacCa)KHbIX TEXHOOTUI
B nocsiefjHee BpeMa B pPeabunTaLMOHHbIX YUpexaeHnax
n GUTHeC-LUeHTpax npuobpen nonynApHOCTb MUodacLm-
anbHbIn penn3 (MOP). MOP — 310 ¢popma camomaccaxa,
HanpaBJieHHanA Ha CHATUE HaMNPXeHWs, ynyJylleHne Kpo-
BOTOKa 1 obGfieryeHne MbllleyHbiXx Oonei, BbIMOHAETCS
YenoBEKOM CAMOCTOATENIbHO YacTo C MCMONb30BaHUEM
cneunanbHoro obopyposanusa [11]. M3BectHo, yto MOP
yBenMuMBaeT AManasoH [ABWKEHWN, YMeHbliaeT 607b,
yCKOpAeT BOCCTaHOBJIEHME U MOBbIWAeT pU3myeckyio pa-
6oTocnocobHocTb [12, 13]. HegaBHO 6bl10 yCTaHOBEHO,
yto MOP MmoKeT BbI3BaTb CPOYHblE afjanTaLMOHHble W3-
MeHeHus no moaynauun BHC 1 remognHammyeckmm napa-
MeTpaM, a TaK>Ke CHUKaTb peakLuio CepaeyYHO-coCyanCToN
cucTembl Ha cTpecc [14]. YuntbiBasa noTeHumanbHoe Nosu-
TuBHoe BAnaHne MOP Ha cepaeUHO-COCyaMCTYIO CUCTEMY,
BMOJSIHE BEPOATHO, UTO [aHHbIA METOL OKaXKeT MONOXM-
TenbHoe BnvAHWe Ha BCP y nuy c BA.

LEJ1b

OueHunTb BNMAHME KOMMeKca pusnyeckon peabunura-
unn ¢ npumeHeHnem MOP Ha nokasatenu BCP y nuy ¢ BA
Ha ocHoBe Firstbeat-moHUTOpPUHTa.

MATEPUANbI U METOAbI

[laHHOe paHAOMM3POBaHHOE KOHTPONMpPYyeMOe rcche-
[oBaHue nposoannocb Ha 6aze AHO MO «OL, Onumnua
Nand», 000 «KypopT Kncerau», cetn putHec-kny6os «Tep-
putopua cropta» (r. YenabuHck), a Takxke nabopaTopun
Kadepnpbl CNOPTUBHOM MeAMLUHbI U dr3nyeckor peabnnm-
Taumy YpanbCcKoro rocyfapCcTBeHHOro yHuBepcuteta Gpusu-
yeckom KynbTypbl € ceHTA6pA 2020 no ¢pespanb 2023 T.

Ha nepBom 3Tane uccnepoBaHus (ceHTabpb 2020 r. —
deBpanb 2021 r.) 6bIN OCylecTBNeH OT60OP, B KOTOPOM
M3HavyanbHO MPUHANK yyacTue 278 yenoBeK B Bo3pacTe
ot 20 go 50 net, nmerowme pacCTPONCTBO BereTaTMBHOM
(aBTOHOMHOI) HEPBHOW CUCTEMBI. 3aTeM OblI OTOGPAHDI
nuua, MMmerwWwue AOMUHMpYOLWee BAVAHWE cAMNaThve-
ckoro otaena BHC, onpegeneHHoe no BCP [15], ¢ Hannum-
€M MpPr3HaKOB BereTaTUBHbIX M3MEHEHWI NO OMPOCHUKY
A.M. BeirHa [16].

Kpumepus exknioueHus
K HUm oTHOCATCA:
e Bo3pact oT 20 go 50 neT;
® PACCTPOWCTBO BereTaTBHOM (@BTOHOMHOW) HEPBHOW
cuctembl (Kkog no MKB-10 — G90);
® JOMUHMpYIOLLEE BAUAHME CUMMATUYECKOrO oThena
BHC, onpegeneHHoe no BCP [15];
® HanMuMe MPU3HAKOB BereTaTMBHbLIX M3MEHEHWUN Mo
onpocHuky A.M. BeliHa (= 15 6annos) [16];
NUCbMeHHOe [JOOPOBOIbHOE COrfacMe Ha yyacTtue
B UCCNefoBaHuN.

ARTICLES

Kpumepus HeeknovyeHusa
K HUM oTHOCATCA:
e gBo3pact mnaguwe 20 u ctapwe 50 neT;
e conyTcTBylOWMNe 3aboneBaHNA HEPBHOW CUCTEMbI
N NCUXNYeCKom chepbl;
e 3360/1eBaHNA CEePAEUYHO-COCYANCTON, AblXaTeNbHOW
N SHOOKPVHHOW CUCTEM;
e Mpvem feKapCcTBEHHbIX MNpenapaToB CefaTUBHOMO
CreKkTpa;
® KOXHble 3a60neBaHMA M UHble MOBPEXAEHUA KOXN
B obnactax MOP-so3gencteus;
® MPVYIMEHEHME paccnabnalWwmx 1 MeanTaTUBHbIX Tex-
HUK;
6epeMeHHOCTb 1 Neprog nakTauum.

B npouecce ot60opa 6bLI UCKITIOYEHDI TNLA, MEIoLNe
apTepuasnbHylo runepTeHsunio (n = 29), Niua, oCyLLecTBs-
lowre nprvem npenapaToB cefaTMBHOro crnektpa (n = 11),
a TaKXKe YYaCTHMKM, OTKa3aBLUMECS OT MPOAO/KEHNA UC-
cnepoBaHua (n = 6). Takum 06pa3om, Obin oTobOpaHbI
136 y4yacTHMKOB, KOTOpble OblNN MOABEPrHYTbl PaHAOMU-
3auumm.

Pandomu3zayus y4acmHUKOB ucc/ie008aHusA

Ha BTOpom 3Tane gBa yyacTHMKa (n = 2) oTkasanucb
OT NpoBefeHUA JaNbHellero nccnefoBaHma. Takum ob-
pa3om, 134 yenoBeKka NoABeprIUCbL paHzommsauyuun. Ona
paHAOMM3aUUN YYaCTHUKOB MCCNefoBaHNA MCMNOJSb30Ba-
nacb KoMmmnbtoTepHaa nporpamma Research Randomizer
[17]. KaXgoMmy y4YacTHUKY MYXCKOro (n = 36) 1 »eHcCKo-
ro nona (n = 98) CTOPOHHUM Habnogatenem Obin posgaH
KOHBEPT C MOPsAAKOBbIM HOMepoM BHyTpu. lNocne 3toro
npu nomowm nporpammbl Research Randomizer Bce nc-
nbiTyemble 6b1y pasgeneHbl Ha Ase rpynnbli: MOP (n = 67)
N KOHTponbHaAa rpynna (n = 67). Tpu yyacTHUKa B rpynne
KOHTponA (n = 3) n oAnH y4YacTHUK B rpynne MOP (n = 1)
BbIObINIM B MpoLiecce NpoBeAeHMA NCCefoBaHMA, MO3TOMY
OHW ObINIM UCKIIOYEHbI U3 OKOHYaTENIbHOro aHanusa. Yro-
Obl NpPeAoTBPATUTb MOrPeLHoCcTb, 13 rpynnbl MOP 6bin
NCKIOYEH OAMH YYacTHUK (n = 1). Takum 06pa3om, B OKOH-
yaTenbHbI aHaNM3 BOLWM pe3ynbTaTbl UCCefoBaHWA
128 yenosek.

YyacTHUKM  Oblnv  O3HAKOMJIEHbI C  CofeprkaHMeM
N CTPYKTYpOWn unccnefoBaHuA. ViccnegoBaHve 6bino Bbl-
MOJSIHEHO B COOTBETCTBUWU C MPUHLMMNAMU XeNbCUHKCKOW
JeKnapauuu, y Bcex y4acTHUKOB Oblfo NoNTyYeHo NCbMeH-
Hoe MHPOopPMUpPOBaHHOe cornacre. Ha npoBefeHne HacTo-
ALWEro NccnefoBaHNa NnoslyyeHo ofobpeHne NoKanbHOro
3Tnyeckoro komuteta OIBOY BO «Ypanbckuin rocypap-
CTBEHHbIN YHMBEPCUTET GU3NYECKON KyNbTypbi» (BbIMMCKA
13 3acenaHus N2 1 ot 24.09.2019).

OuyeHka eapuabenbHoCMuU cepoeyHO20 pumma

Curnanbl YCC pernctprpoBan C NOMOLLbIO KOMMepYe-
CKW gocTynHoro yctpowcTsa Firstbeat (DuHnangus). Ouen-
ka BCP npoBogunack fo nccnefoBaHuaA B TeyeHue 3 nocne-
[oBaTeNbHbIX AHEel C yTpa. HarpyaHble gaTumKky ycTaHaBNu-
Ba/IN Ha UCMbITYyeMbIX B KOMHaTe 6e3 MOCTOPOHHNX 3BYKOB
B CMOKOWMHON ob6cTaHOBKe. lNocne ycTaHOBKM AaTYMKOB UC-
MbITyeMble HAXOAUCH B MONOXKEHUN cuAas B TeyeHumn 30 mu-
HyT. 3a 3 CyTOK nepeg nepBovi NpoLeaypoi 1 B TeYeHne no-
cnegyowmnx 3 gHern obcnefoBaHNA UCMbITYEMbIM PEKOMEH-
[0Banocb orpaHnMunTb Gu3nyeckme HarpysKku, oTkasaTbca
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OT ynoTpebneHust ankorons, a nepep 3aMepamy Bo3fep-
Xatbca OT ynoTpebneHus koderHa u KypeHua. OueHKy
BCP nocne Kypca ¢pusnyeckor peabunutaumm npoBoanu
yepes 3 cyTOK Nocse NocnefHen TPeHNPOBKY C cobntoge-
HMeM Tex e YCNoBMWI, YTo U Ao nccneposaHna. O6paboT-
Ky curHana gna nonyuyeHua napametpos BCP nposoaunu
C nomoLbio NporpammHoro obecneyeHus Firstbeat 4.3.0.6.
OnpepgenAnocb cpefHee 3HauveHue napametpoB BCP Ha
OCHOBaHWN Tpex 3aMepoB O W Mocfe WCCefoBaHUA.
Ha ocHoBe aHanv3a Bo BpemMeHHOI 061acTu Obiv paccun-
TaHbl cnepyowme napametpbl BCP: cpegHekBagpaTuyHoe
OTK/IOHEeHMe nocnefoBaTe/lbHbIX Pa3HOCTEN MHTepBanoB
(RMSSD); cTaHpapTHOe OTKJIOHEHUe CpefHero MHTepBasa
(SDNN); npoueHT cocegHUX KapauoWHTEpPBasoB, OTMYa-
towmxca apyr ot gpyra 6onee yem Ha 50 mc (pPNN50). Mpwn
OL|eHKe CMeKTPaNnbHOro aHaaM3a MOLHOCTU (YacToTHasA
obnacTtb) 6bIIM NonyyeHbl cregytowme napameTpbl BCP:
HM3KoYyacToTHaa mouwHocTb (LF Power; 0,04-0,15 ), BbI-
cokoyacTtoTHas mouwHocTtb (HF Power; 0,15-0,4 ), cooT-
HoweHwne LF/HF.

lMpomokon ¢pusuyeckoii peabunumayuu

B komnnekc ¢usnueckon peabunutauyum rpynn MOP
N KOHTPOSIA ObINN BKNIOYEHbI YNIPaXXHEHWA, HanpaB/ieHHble
Ha ynyudlleHue BereTaTuBHoro 6anaHca (aBa pasa B Hefe-
nio no 40 MUHYT). B npoTOKON 3aHATWA BXOAUIT KOMMEKC 13
OMHAMNUYECKMX YNPaXXHEHU a3pO6HOro xapaktepa, U3o-
MeTPUYECKUX YMpPaXHEeHU Ha rMbKOCTb U [biXaTeNbHbIX
ynpaxHeHunin. Bcem yuyacTHMKam Obino pekoMeHAO0BaHO
KOHTponupoBaTb nokasatesnb YCC B MOMEHT BbIMOJSIHEHNA
dur3nYecKnx ynparkHeHUn B Anana3oHe LeneBoro 3Have-
HuA (60-80 % oT pe3epsa YCC), nonyyeHHOro B pesynbTate
pacueTa no popmyne KapsoHeHa [18]:

Lenesaa YCC = ((4CC,,, . — YCC, ., X % uenesoil

MHTeHcMBHOCTU (60-80 %)) + YCC HOKOS
rae YCC,... =211 - 0,64 x Bo3zpact [19]; YCC . n3meps-
nacb Ha NoCnegHen MUHYTe 5-MUHYTHOrO OTAbIXa CMAA.

Mpomokon muoghacyuanvHoz20 penusa

lpynna MOP nommumo Komnnekca ¢usmuyeckon pea-
6unuTauMM nopBepranacb BO3AENCTBMIO CaMOMacCaxa
C NPYIMEHEHVEM OMNONTHUTENIbHOrO 060pyfoBaHNA (2 pa3a
B Hegento no 40 MUHYT), NPOTOKON KOTOPOro 6bin paspa-
60TaH cneumanbHO 4N AaHHOW rpynnbl pecnoHaeHToB. Ca-
MOMacCax Oblfl HanpaBJieH Ha CHYXKEHVE AOMUHUPYIOLLENO
BNMAHUA cMMnaTuyeckoro otaena BHC.

CeaHc camomaccaxa MOP nposogunca B TeuyeHue
40 MUHYT BO BpeMeHHOM Aunarna3oHe ¢ 17:00 go 19:00 va-
COB, B CNeumann3npoBaHHOM 3ane 0340POBUTENIbHON Ha-
npaBfeHHOCTW, B KOTOPOM MOKa3aTenu TULWNHbI, OCBELLEH-
HOCTM 1 TeMMepaTypbl CNOCOOCTBOBANM pacciabneHunio.

3aHATME OCyLWeCcTBAANOCL C WCMONb30BaHWEM [JO-
NONHUTENBbHOIrO 060pPYAOBaHUA (MEHHBIN PO HU3KOW/
cpefHen NAOTHOCTU, MAY AMaMeTpPoM 8 CM, ABOMHOM MAY
avameTpoMm 12 CM) Npu COMPOBOXAEHUU MOCTOAHHbIX
roJIOCOBbIX VMHCTPYKLUUIA O pervoHe muodacumanbHOro
BO3JeNCTBMA, CKOPOCTU ABVKEHUA 1 cune fasnenua. na
CH/XEHNA AOMUHMPYIOWEro BAUAHWA CAMMATUYECKOro
otgena BHC camomaccax ocywecTBnAnCAa B yMEPEHHOM,
6NN3KOM K MeANleHHOMY, TeMne C CUION AaBleHuUs Ha
TPUITEPHYI0 TOUKY B paMKaxX YMEPEHHOro ypoBHA 60nu
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COrMacHO BU3yasibHO-aHASIOrOBOW LIKasne, AMana3oH Ko-
Toporo 6bin onpeaeneH Kak 4-6 6annos 13 10 (B 3aBUCK-
MOCTU OT UHAMBKAYaNbHOW nepeHocumocTt 6onu) [20].
OCHOBHbIMX 30HaMK  MUodacLManbHOro BO34ENCTBUA
6binKn BbIOPaHbI 3aAHAA, NepeaHaa n 6okoBaA NOBEPXHO-
CTu Tena. ViccnepgoBaHue NpogoXKanochb Ha NPOTAXKEHMN
12 Hepenb.

Cmamucmuyeckas o6pabomka pesynbmamos

MonyyeHHble pe3ynbTaTbl 06paboTaHbl C NOMOLLbIO CTa-
TUCTUYECKOTO MakeTa aHanu3a Microsoft Excel. MNMpoeepky
Ha HOPMasnbHOCTb pacnpefeneHna NPrU3Hakos NPOBOAUN
C ncnonb3oBaHnem Kputepues Lannpo — Yunka. Onpe-
feneHve CTaTUCTUYECKON 3HaUYMMOCTU Pasnnynin 3aBncn-
MbIX 1 HE3aBUCKMbIX BbIGOPOK [0 1 NOCIe UccnefoBaHus
NPOBOAMAN C MOMoOLbio t-KpuTepua CTblogeHTa. 3HayeHunA
nepemeHHbIX NpeactasneHbl B Buge M + SD, rae M — cpeg-
Hee apudmeTnyeckoe oTKNOHeHMe, SD — cTaHpapTHOe
(cpepHee KBappaTMUHOE) OTKIOHEHMe. Pe3ynbTaTbl cunTa-
JINCb CTaTUCTUYECKM 3HaUYMMbIMK rpu p < 0,05.

PE3YJIbTATbl U OBCYXAEHUE

MNokasatenn BCP go n nocne nccnegoBaHuA B rpynnax
npepacTasBneHbl B Tabnuue 1.

[Jo Hauana nccnefoBaHMA He Habnoganocb CTaTUCTK-
YeCKM 3HauyMMbIX PasNnMuniA MO NokasaTtesAamM BPeMeHHOMN
1 yactoTHol obnactein BCP mexpgy rpynnamv MOP 1 KoH-
Tpona (p > 0,05). Noka3zatenn RMSSD, SDNN, pNN50 oTtpa-
XaloT COCToAHME NapacMnaTYeckon HEPBHOWM CUCTEMDI,
KOTOpasA OTBeyaeT 3a MpoLiecChl BOCCTAHOBJIEHNA MocC/e
dursronornyeckoro n/mnn 3MoLMOHanbHoOro crpecca. Bol-
COKMe 3HauyeHUsA 3TVX MapaMeTPoB CBA3aHbl C MOBbILLEH-
HOW MapacumMnaTMyYecKon akTUBHOCTbIO, B TO BpeMsA Kak
HM3KMe 3HAYeHUA BO BPEeMA OTAbIXa YKa3blBalOT Ha Mio-
X0e BOCCTaHOBJIeHVe 1 Gonee BbICOKYIO CMMMaTUYECKyio
aKTUBHOCTb. B gaHHOM mnccneposaHum B rpynne MOP no-
cne Kypca ¢pusnyeckor peabmnmntaumm 3HaueHus napame-
Tpa RMSSD (p = 0,001) n SDNN (p = 0,000) cTaTcTUYeCKu
3HaUMMO YBENUYMIINCH, YTO CBUAETENbCTBYET O MOJIOXKM-
TenlbHOM BAVAHUM Kypca M®P Ha napacymnaTunyeckyio
perynauuio. B KoHTponbHOM rpynne nokasatenu RMSSD
(p=0,039) 1 SDNN (p = 0,012) Tak»Ke CTaTUCTUYECKMN 3HaUW-
MO yBenuuunuch. Mpu 3Tom Habnoganocb CTaTUCTUYECKN
3HauyMMoe pasnnume no nokasatento RMSSD (p = 0,031) no-
cne nccnefoBaHna Mexay rpynnamu. MNokasatenb pNN50
UMen TeHAEHUMIO K YBENIMUEHUNIO B 06erx rpynnax, Ho He
[OCTUT NOPOra CTaTUCTUYECKON 3HAUMMOCTW HU AJ1A O[HOW
n3 rpynn (p > 0,05).

MNMoka3aTenb BereTaTMBHOro 6anaHca (total power (TP) —
o6LwaA MOLWHOCTb) nokasbiBaeT cymmy BonH HF, LF n VLF
(very low frequency — BoJfiHa O4YeHb HW3KOW YacToThl), Fe-
Hepupyembix cepaLem. bonee Hu3Kue 3HauyeHna TP ceuae-
TeNIbCTBYIOT O HalnuMn XPOHMYECKOro cTpecca. B Hawem
nccnepoBaHny Nokasatens TP nocne nccnefoBaHua ctatu-
CTVYeCKn 3Haummo yeenuuunca n B rpynne MOP (p = 0,006),
N B KOHTponbHow rpynne (p = 0,014) 6e3 cTtatmctuyecku
3HauMMbIX pasnuunii (p = 0,274) mexay rpynmnamu.

Huskne uvactotbl (Low Frequency — LF) npencrasna-
0T CO6OMN KOMOMHALMIO CUMMATUYECKMX M NapacumnaTtu-
yecknx 3GPeKToB, HAaXOAALMXCA NOA BANAHMEM, Npexae
Bcero, 6apopedneKkTopHON aKTUBHOCTKM, OMOCPeAOBaH-
Hol Barycom. B To BpemAa Kak BblcoKme yactotbl (High
Frequency — HF) cooTBeTCTBYIOT MNapacMmMnaTUyeckom
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Ta6nuua 1. Mokazatenn BapuabenbHOCTV CepAeYHOro PUTMA 40 1 Noche Kypca Gr3nyeckon peabrunutaumm y nuu  Be-

retatmeHom ancoyHkuymen (M + SD)

Table 1. Indicators of heart rate variability before and after a course of physical rehabilitation in persons with autonomic

dysfunction (M £ SD)

MNokazatenn / MwnodacumanbHbii penus/  KoHTponb /
Myofascial release Control p
Parameters (n=64) (n=64)
KopeHb KBagpaTHbI N3 cpegHero Do / Before 15,89+ 3,18 16,53 + 2,86 0,355
3HauyeHusi CyMMbl KBapaToOB pa3HoCTen
mexpy cocegHumun NN-nHrepsanamu, mc /
Square root of the mean value of the sum  gcpe / After 29,54+ 6,59 2450587 0,031
of squares of differences between the
adjacent NN-intervals, ms
p 0,001 0,039
CraHAapTHOE OTKJ/IOHeHUne ANnA Bcex Do / Before 23,63 +5,36 24,88 + 4,23 0,126
NN-uHTepBanoB, mc /
Standard deviation for all Mocne / After 35,64 + 8,64 33,80+7,62 0,127
NN-intervals, ms
p 0,000 0,012
MpoueHT coceaHNX KapAMONHTEPBaNoBs, Do / Before 9,64 + 4,88 11,25+6,42 0.341
OTNNYAIOWMXCS APYT OT Apyra 6onee yem
Ha 50 mc, % /
Percentage of the adjacent RR intervals Mocne / After 12,38 £5,89 14,27 £6,14 0,294
differing by more than 50 ms, %
P 0,078 0,089
O61Las MOWHOCTL, ME? / o / Before 3195,07 + 282,14 3319,07£221,14 0,224
Total power, ms* Mocne / After 3579,08 + 253,52 3658,08 + 296,52 0,271
p 0,006 0,014
MowwHocTb B ananasoxe HE, mc? / Ao / Before 876,49+ 114,14 791,49 £128,14 0,278
Power in the HF range, ms* Mocne / After 1197,11 + 153,52 1008,11 + 106,52 0,041
p 0,008 0,016
MolwHoCTL B AManasoHe LF, Mc? / Ao / Before 1219,78 £ 179,83 1304,58 + 141,83 0,272
Power in the LF range, ms* Mocne / After 1194,97 + 148,65 1289,97 + 164,65 0,092
p 0,324 0,571
CooTHoweHne LF\HF, ye. / Do/ Before 1,39+0,26 1,51 £0,21 0,087
LF/HF ratio, c.u. Mocne / After 1,00 + 0,29 125+022 0,043
p 0,013 0,038

lMpumeyaHue: p — cmamucmuyeckue pasu4usa mexoy nokasamesnamu 0o u nocse Kypca MOP (aHanuz pasnuyuli npoge-
OeH no t-kpumeputo CmetodeHma); LF — HuzkouyacmomHas moujHocms HF — gbicokouacmomHas mowHocms; M — cpeo-

Hee 3HAayeHue, SD — cmaHAapmHoe OmKJ/IOHeHue.

Note: p-value — statistical differences between the indicators before and after the training course (differences were analyzed
by Student’s t-test); LF — low-frequency power, HF — high-frequency power; M — mean, SD — standard deviation.

akTmBHocTu. CooTHoweHue LF/HF cnyxut nokasatenem
cumnaToBarasbHoro 6anaHca, ykasbiBallWMm Ha 6anaHc
MeXIy CUMMaTUYeCcKon M napacrmMnaTUyYeckon akTUBHO-
CTbio. B Hawem nccnepgoBaHny nokasatenb HF ctatuctnye-
CKM 3HauMmo yeenunuunca B rpynne MOP (p = 0,008), B To
Bpems Kak nokasatenb LF B rpynne MOP nmen TeHaeHuumo
K CHVXXEHMIO, HO 6e3 CTaTUCTUUYECKU 3HAUMMBIX Pas3fnynii
(p = 0,324). CooTHOLweHMe LF/HF B rpynne MOP ctatuctu-
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yecKkn 3Haummo cHusmnocb (p = 0,013). B KOHTpOsNbHOM
rpynne nocne nccnegoBaHna nokasatenu HF Takxke ctatu-
CTUYECKN 3HauMmo yBennumnuco (p = 0,016), a nokasare-
nu LF ctatucTnyeckn 3Haummo He nameHunucb (p = 0,571),
npv 3ToM Habnoganocb CHUXKeHWe cooTHoweHua LF/HF
(p = 0,038). CratucTnueckaa ob6paboTKa CreKkTpasbHOro
aHanmM3a NPoAeMOHCTPMpPOBaa CTaTUCTUYECKN 3HaYMMble
pasnuuna mexgy rpynnamm MOP 1 KoHTpona nocne umc-
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cnefoBaHua no nokasatenam HF (p = 0,041) n cooTHoLwe-
Huto LF/HF (p =0,043).

Llenbto 3Toro uccnefoBaHua Obia OUeHKa BAVAHWA
Komnnekca ¢usmyeckon peabunutaumm C MNpUMeHeHu-
em MOP y nuy c BJl. PesynbtaTbl Halwero nccnefoBaHms
NPOAEMOHCTPUPOBAHN, YTO perynapHoe MCnosib3oBaHue
MOP B Komnnekce ¢pusnueckon peabunutaumm nuy ¢ B
OKa3blBaeT NONOKUTENbHOE BAIVAHKE Ha HEKOTOPbIe Napa-
meTpbl BCP.

M3BecTHO, 4TO aspobHble yMpa)XHeHUA OKa3biBaloT
nonoxutenbHoe BnuAHne Ha BCP Kak y 310pOBbIX B3pOC-
nbix [21], Tak 1 y nuy € rwemnyeckon 6onesHbio cepa-
ua [22], y nauMeHTOB C cepAeyHOn HeJOoCTaTOYHOCTbIO [23]
N caxapHbiM gnabeTom 2-ro Tvna [24]. YnydweHwne no-
kazatenein BCP nocne aspo6HbIX TPEHUPOBOK BbI3Ba-
HO 6onee BbICOKOW aKTMBHOCTbIO OnyXKpatolero Hepsa,
ynyJdweHnem metabonmnyecknx napameTpoB, CHUKEHVEM
CMCTEMHOrO BOCMaJieHNA, CHUXeHeM nepudepuyeckoro
COCyANCTOrO COMPOTMBAIEHNA W ynydlleHrem OGYyHKUUn
SHAoTeNnMA cocypoB. TakXe MeTaaHanu3 paHAOMU3NPO-
BaHHbIX U HEepPaHAOMU3MPOBAHHbIX KOHTPONNPYEMbIX UC-
CNnefoBaHWI YCTaHOBWIL, UTO YNPaXKHEHUA Ha pacTaXeHne
CHUXKAIOT apTepuasnbHyio xecTkocTb, YCC 1 anactonmye-
cKoe apTepuanbHoOe [aBneHre, a TakKe ynydlaoT GyHK-
L0 SHOOTENUA COCYAOB Y Nlofel CpefHEero 1 noxuioro
Bo3pacTa [25]. B cBoo ouepeab mMepsnieHHoe u rnybokoe
OblxaHvie ynydwaeT BCP 3a cueT ycuneHusa akTMBHOCTU
6nyxpaatoLiero Hepea nNyTem CTUMYNALUN PeCnpPaTOPHON
CMHYCOBOW aputMun 1 6apopednekca [26]. B Hawem unc-
cnepgoBaHMKM GbINIO YCTAHOBEHO, UTO KOMIMJIEKCHaA pea-
6unuTauua, BKNYatowas B ceba aspobHble ynparkHeHuA,
ynpa)KHEeHUA Ha MMOKOCTb U [bIxaTeslbHble YnpaXXHeHuA
ynyudlana napametpbl BCP y nnu ¢ BA.

TakKe Hamu ObIO YyCTaHOBNEHO, 4To [JobaBneHuve
MOP B komnnekc ¢pusnyeckon peabunutauum agna nuuy
¢ B[] moxeT umeTb AOMNONHUTENbHbIE NPEVMYLLeCcTBa ANA
ynyJdweHuna napametpos BCP. B npegbiaywmx nccnegosa-
HUAX OLeHNBaNNCb CPOYHbIE afanTaLMOHHbIE N3MEHEHNA
BereTaTMBHOM PyHKUMM nocne ofHoro ceaHca MOP. Tak,
Lastova K. et al. [27] ycTaHOBWAK, uTO ceaHc MDP npwreen
K yCUeHMIo napacumnaTnyeckon (n3amepeHHon no HF
1 RMSSD) 1 CHUXeHUIo cMmMnaTUYeckon akTUBHOCTU (13-
mMepeHHow no LF). ccnepoBatenu Habntogany 3HaumTesb-
Hoe yBennyeHne RMSSD, npogomnatoweeca go 30 MUHYT
nocne ceaHca MOP. Kpome Toro, aBTopbl OTMETWUAN 3Ha-
ynTenbHoe CHWXeHme cooTHoweHuAa LF/HF nocne ce-
aHca MOP. B gpyrom uccnegosaHun Delaney J. et al. [28]
Takxke coobwmnu o6 ysennyenun HF uepes 5 n 20 mu-
HyT nocne ceaHcoB MOP y 3goposbix nuy. Ketelhut S.
et al. [14] Takxe o6Hapyxunu, 4yto ogmH ceaHc MOP npu-
BOAWST K CHWKEHUIO [MacTONNYeCcKoro apTepuanbHOro
faBneHus, obwero neprdepuyeckoro ConpoTMBAEHNUA
n RMSSD. Mpun 3tom B nccnepgoaHusax Kopec T. et al. [29]
He ObINOo OBGHaApyXeHO CYLLeCTBEHHOrO BAIMAHMA CeaHca
MOP Ha nokasatenb RMSSD n YCC y 3gopoBbix nuy,. He-
COOTBETCTBUA B pe3yfibTaTax MOryT ObiTb CBA3aHbl C pas3-
NMYMAMN B AM3aiHe UCCNefoBaHNA, BPEMEHHbIMY TOUKa-
MW N3MePEHNA, MIHTEHCBHOCTbIO AaBNEHNA, Pa3fINYHbIMM
NPOTOKOMIaMW, BK/IOUAIOWMMIK pPa3Hble TEXHWUKU, a TakkKe
BO3[eNCTBME Ha pa3Hble rpynnbl Mbiwl. K coxkaneHuio,
Mbl He HaLUIM UCCNIeOBaHNI, N3YYaloLwmnX [ONTOCPOYHble
n3meHeHusa BCP nocne perynapHoro Bo3pgenicteua MOP
y nuy ¢ B[l. PeaynbtaTbl Hallero nccnefoBaHnAa AOMNOMHA-
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0T NpefbiayLye HayyHble laHHble O TOM, UTO perynapHoe
npumeHeHne MOP B Komnnekce pursnyeckom peabunmta-
uun nuy ¢ Bl MoxKeT cywecTBEHHO ynyylWnTb BeretaTms-
Hyto Moaynauuio cepaua. MexaHn3mbl, nexatlne B OCHOBE
nonoxutenbHoro BnuaHnA MOP Ha ceppeyHo-cocyau-
CTble MapameTpbl, CJIOXKHbI 1 A0 KOHLA He n3yyeHbl. OgHa-
KO MOXKHO NMPefnoNioXNTb, UTO MexaHUYecKoe AaBneHue,
NPUIoXeHHoe K cocydam 1 TKaHAM Bo Bpema MOP, 3any-
cKaeT BblpaboTKy okcmpaa asoTa (NO). Coobuanoch, 4To
aKTMBaLMA S3HAOTENNANIbHOIO HTErpurHa B pesynbraTe fe-
dbopmaLmm coCcyaoB 3a cUeT LMKINYECKON TpaHCMypasb-
HOW HarpysKu AaBneHnem NpuBOAUT K BbipaboTKe SHAO-
Tennem NO n nocnegytowen Baszogunatauyun [10]. Tak,
Okamoto T. et al. [30] coobwunu 06 yBennyeHnm yposHsa
unpkynupytowero NO nocne ogHoro ceaHca MOP. Takxe
npegbigylwme ncciefoBaHusa NPoAeMOHCTPMPOBANK, YTo
Helpodm3nonornyeckme peakuyun nocne MOP moryT
NPUBECTN K YMeHblLUEeHMWIo 60K 3a cUYeT akTMBaL MM HNCXO-
AAWNX TOPMO3HbIX HEPBHbIX MyTer [31] U CHUXeHUIo ak-
TUBALMM HOLMLENTOPOB [32], UTO MOXKeT OKa3blBaTb BNU-
AHWe Ha napameTpbl BCP. Taknm obpa3om, MexaHMyeckoe
LaBnieHne Bo Bpema ceaHcoB MOP, a Takxe aHanbresmpy-
towmii 3o dekT nocne ceaHcoB MOP moryT 6biTb NPUYMHON
CHWXKEHUWA peaKLMn Ha CTPecc 1, Kak crefcTBume, ynyJlle-
HuA nokasatenen BCP y nuy c BA.

OzpaHu4yeHUs ucc1e008aHUsA

B Halwem uccnegoBaHnn He 6blN10 BO3MOXKHOCTHU OLie-
HUBaTb YPOBEHb ABUraTeNbHOM aKTUBHOCTW, YPOBEHb
CcTpecca, NPoAoIKUTENIbHOCTb U KauyeCcTBO CHa, a TaKxe
pacnopsafoK AHA Y UCMbITYeMbIX, YTO MO0 NCKa3NTb pe-
3ynbTaThl.

B Hawem nccnepoBaHny He 6bino rpynnbl GUKTUBHOTO
BMeLLaTenbcTea (rpynnbl nnauebo), a Takke rpynnbl, KOTO-
pas 6bl BbiNosHAMA ToNbKko M®P, yTo MoOrno gaTe AONOAHN-
TeNbHY0 MHPOpPMaLMio 06 OTAENbHOM BAUAHUM AAHHOMO
meTofaa Ha BCP.

Mbl He aHanM3MpoBanu NOJSIOBble PA3NNYMA BAUAHUA
MP® Ha BCP.

MNMocnegHUM orpaHuyeHnem Ans 3TOro UCCNefoBaHUsA
MO>KeT ObITb NpeAsioXKeHHbIN Hamy NpoTokon MOP. B HacTo-
Alee BpeMaA HET ony6/IMKOBaHHbIX CTaHAAPTU3MPOBaHHbIX
npotokonoB MOP gna gaHHon Kateropum nuy. Mbl npeg-
NONOXKWUIIN, YTO CAMOMACCaX, OCYLLECTBNIAEMbIN B YyMepeH-
HOM, 61M3KOM K MeaJIeHHOMY TeMMNY C CUON AaBieHMA Ha
TPUITepHYto TOUuKy 4-6 Mo BM3yasrlbHO-aHAIOroOBON LKane
[OJIXKeH CrnocobCTBOBaTb YMEHbLUEHWIO AOMUHUPYIOLLErO
BNMAHMA cumnaTtmnyeckoro otgena BHC y nny ¢ BA.

3AKJTIOMEHUE

Pe3synbTaTbl 3TOro uMccnefoBaHWA MOKasblBalOT, UTO
perynapHoe npumeHeHne MOP y nuy ¢ B[ oka3sbiBaer
NnonoXunTesibHoe BNMUsAHME Ha noka3atenn BCP. JanbHen-
Line NcCnepoBaHna AOMKHbI N3YUNTb JONTOCPOYHbIe 3¢-
deKTbl 1 onTMMasbHble MPOTOKOJIbI, @ TakXe MexaHU3Mbl
BnuAHMA MOP B pa3nnuHbiX rpynnax HaceneHwua. Ecnu
perynapHoe wncnonb3oBaHne MOP npogemoHcTpupyet
NONOXUTeNbHOe BANAHME Ha NapameTpbl BCP, To gaHHbIN
MEeTOA MOXHO paccMaTpuBaTb Kak LIeHHOE JOMoJIHeHMne
K nporpammam ¢pu3nyeckom akTUBHOCTU U GU3MYeCcKom
peabunutauunmn, HanpaBieHHOE Ha yKpenseHne n BoCCTa-
HOBJIEHNE 3[0POBbA U CHUKEHNE BPEMEHN MHOMMX XPO-
HMYecKunx 3aboneBaHuin.
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KpblBaeTCA CBeAEHUN, NO3BONAWMX NAeHTUGULMPOBaTb
JINYHOCTb NaymeHTa(oB). OT BCex MauneHTOB (3aKOHHbIX npef-
cTaBuTenen) 66110 NONyYeHO NUCbMEHHOE cornacue Ha nybnu-
KaLuio BCe COOTBETCTBYIOLLEN MEAULMHCKON MHbOpMaLmK,
BKJTIOUEHHOW B PYKOMKUCb.

BbnarogapHoOCTb. ABTOpPbI Bblpa)alT NPU3HATENbHOCTb CETU
dutHec-knyboB «Tepputopua cnopta» (r. YenabuHck, Poccnsa)
B nuue dutHec-gupekTopa Haymosa EBreHua OmuTpureBnya,
000 «KypopT Kucerau» (r. YenabuHck, Poccus) B nviue gmpek-
Topa bynatoBa Cepres Baunasosunya.

[octyn K AaHHbIM. [laHHble, NOATBEP>KAAIOLLME BbIBOAbI 3TOrO
nccnenoBaHusA, MOXHO NOTyYnTb MO 060CHOBaHHOMY 3anpocy
Yy KOppeCnoHAMpPYoLEero aBTopa.

ADDITIONAL INFORMATION

Tatyana V. Kazantseva, Research Teacher, Olympia Life
Educational Center.

E-mail: olimpialife@list.ru;

ORCID: https://orcid.org/0000-0001-6526-7011

Olga I. Kolomiets, Ph.D. (Biol.), Professor, Lecturer at the
Department of Sports Medicine and Physical Rehabilitation,
Ural State University of Physical Culture.

ORCID: https://orcid.org/0000-0003-4623-856X

Author Contributions. All authors confirm their authorship
according to the international ICMJE criteria (all authors
contributed significantly to the conception, study design
and preparation of the article, read and approved the
final version before publication). Special contributions:
Kazantseva T.V. — investigation, writing — original draft,
conceptualization, validation, obtain and formal analysis,
supervision; Kolomiets O.I. — methodology, writing review
and editing, visualization, project administration, resources.
Funding. This study was not supported by any external
funding sources. The study was conducted with personal funds
from the author’s team.

Disclosure. The authors declare no apparent or potential
conflicts of interest related to the publication of this article.
Ethics Approval. The authors declare that all procedures used
in this article are in accordance with the ethical standards of
the institutions that conducted the study and are consistent
with the Declaration of Helsinki as revised in 2013. The study
was approved by the Local Ethics Committee of Ural State
University of Physical Culture, extract from the meeting No. 1
dated 24.09.2019.

Informed Consent for Publication. The study does not
disclose any information that could identify the patient(s). Prior
to submission, written consent was obtained from all patients
(or their legal representatives) for the publication of all relevant
medical information included in the manuscript.
Acknowledgment. The authors would like to express their
gratitude to Territory of Sport — a gym chain (Chelyabinsk,
Russia), represented by Fitness Director Evgeny D. Naumov,
Kisegach Resort LLC (Chelyabinsk, Russia), represented by
Director Sergey V. Bulatov.

Data Access Statement. The data that support the findings
of this study are available on reasonable request from the
corresponding author.

Cnucok nutepatypbl / References
1. Appelhans B, Luecken L.J. Heart rate variability as an index of regulated emotional responding. Review of General Psychology. 2006; 10(3): 229-240.

https://doi.org/10.1037/1089-2680.10.3.229

2. KimH., Cheon E., Bai D. et al. Stress and Heart Rate Variability: A Meta-Analysis and Review of the Literature. Psychiatry Investig. 2018; 15(3): 235-245.

https://doi.org/10.30773/pi.2017.08.17

3. FatissonJ, Oswald V., Lalonde F. Influence diagram of physiological and environmental factors affecting heart rate variability: an extended literature
overview. Heart Int. 2016; 11(1): 32-40. https://doi.org/10.5301/heartint.5000232

4. QiuS, Cai X, Sun Z. et al. Heart Rate Recovery and Risk of Cardiovascular Events and All-Cause Mortality: A Meta-Analysis of Prospective Cohort
Studies. J Am Heart Assoc. 2017; 6(5): 55-71. https://doi.org/10.1161/JAHA.117.005505

ARTICLES

10114V TVNIDIHO | 1V 13 VAISINVZYN ‘A VNVILYL

45


https://orcid.org/0000-0001-6526-7011
https://orcid.org/0000-0003-4623-856X
https://orcid.org/0000-0001-6526-7011
https://orcid.org/0000-0003-4623-856X
https://doi.org/10.1037/1089-2680.10.3.229
https://doi.org/10.30773/pi.2017.08.17
https://doi.org/10.5301/heartint.5000232
https://doi.org/10.1161/JAHA.117.005505

KA3SAHUEBA T.B. 1 OP. | OPUTUHAJIbHASA CTATb4

46

10.

1.
12.

13.

14.

15.

16.

17.
18.
19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

BECTHUK BOCCTAHOBUTEJIbHOM MEQULMHDI | 2025 | 24(1)
Jarczok M., Weimer K., Braun C. et al. Heart rate variability in the prediction of mortality: A systematic review and meta-analysis of healthy and
patient populations. Neurosci Biobehav Rev. 2022; 143: 104-121. https://doi.org/10.1016/j.neubiorev.2022.104907

Fang S., Wu Y, Tsai P. Heart Rate Variability and Risk of All-Cause Death and Cardiovascular Events in Patients with Cardiovascular Disease: A Meta-
Analysis of Cohort Studies. Biol Res Nurs. 2020; 22(1): 45-56. https://doi.org/10.1177/10998004 19877442

Schneider M., Schwerdtfeger A. Autonomic dysfunction in posttraumatic stress disorder indexed by heart rate variability: a meta-analysis. Psychol
Med. 2020; 50(12): 1937-1948. https://doi.org/10.1017/5003329172000207X

El-Malahi O, Mohajeri D., Bauerle A. et al. The Effect of Stress-Reducing Interventions on Heart Rate Variability in Cardiovascular Disease: A Systematic
Review and Meta-Analysis. Life (Basel). 2024; 14(6): 749-765. https://doi.org/10.3390/life14060749

Liao I, Chen S., Wang M. et al. Effects of Massage on Blood Pressure in Patients with Hypertension and Prehypertension: A Meta-analysis of
Randomized Controlled Trials. J Cardiovasc Nurs. 2016; 31(1): 73-83. https://doi.org/10.1097/JCN.0000000000000217

Lu X, Kassab G. Integrins mediate mechanical compression-induced endothelium-dependent vasodilation through endothelial nitric oxide
pathway. J Gen Physiol. 2015; 146(3): 221-232. https://doi.org/10.1085/jgp.201411350

Beardsley C, Skarabot J. Effects of self-myofascial release: A systematic review. J Bodyw Mov Ther. 2015; 19(4): 747-58. https://doi.org/10.1016/jjbmt.2015.08.007

Cheatham S., Stull K. Roller massage: Comparison of three different surface type pattern foam rollers on passive knee range of motion and pain
perception. J Bodyw Mov Ther. 2019; 23(3): 555-560. https://doi.org/10.1016/j.jbmt.2019.05.002

Wiewelhove T., Doweling A., Schneider C. et al. Meta-Analysis of the Effects of Foam Rolling on Performance and Recovery. Front Physiol. 2019; 10:
376-391. https://doi.org/10.3389/fphys.2019.00376

Ketelhut S., Oechslin L., Zehnder C. et al. Acute self-myofascial release modulates cardiac autonomic function and hemodynamic parameters at rest
and reduces cardiovascular stress reaction. Eur J Appl Physiol. 2024; 124(5): 1535-1545. https://doi.org/10.1007/500421-023-05382-2

MakcymoBa H.B. OueHKa BeretaTviBHOro TOHyca ¥ YpOBHA afjanTali Ha OCHOBaHMM KOMIMIEKCHOTO aHanv3a rnokasaTtenei BaprabenbHOCTH
putma cepaua. MpakTnyeckas meanumHa. 2015; 3(88): 46-51. [Maksumova N.V. Assessment of vegetative tone and adaptation level based on
a comprehensive analysis of heart rate variability indicators. Practical Medicine. 2015; 3(88): 46-51 (In Russ.).]

BeitH A.M. OnpocHWK AnA BbIABJEHUS MPU3HAKOB BEreTaTVBHbIX W3MEHEeHWN. DNEeKTPOHHbIA  pecypc. [ocTynHo Ha:
https://psychiatry-test.ru/?post_type=wpt_test&p=755 ([aTta obpawenna: 10.12.2020) [Vein A.M. Questionnaire for identifying signs
of vegetative changes. Electronic resource. Available at: https://psychiatry-test.ru/?post_type=wpt_test&p=755 (Accessed: 10.12.2020)
(In Russ.).]

Research Randomizer. Available at: https://www.randomizer.org/ (Accessed: 10.03.2021).

Karvonen M., Kentala E., Mustala O. The effects of training on heart rate; a longitudinal study. Ann Med Exp Biol Fenn. 1957; 35(3): 307-315.

Nes B., Janszky I., Wislgff U. et al. Age-predicted maximal heart rate in healthy subjects: The HUNT fitness study. Scand J Med Sci Sports. 2013; 23(6):
697-704. https://doi.org/10.1111/j.1600-0838.2012.01445.x

Thong ., Jensen M., Miré J. et al. The validity of pain intensity measures: what do the NRS, VAS, VRS, and FPS-R measure? J Scand J Pain. 2018; 18(1):
99-107. https://doi.org/10.1515/sjpain-2018-0012

Amekran Y., Damoun N., Taiek N. et al. Effects of aerobic training on heart rate variability in healthy adults: A systematic review. Gazzetta Medica
Italiana Archivio per le Scienze Mediche. 2023; 182: 432-443.

Manresa-Rocamora A., Ribeiro F., Sarabia J. et al. Exercise-based cardiac rehabilitation and parasympathetic function in patients with coronary
artery disease: a systematic review and meta-analysis. Clin Auton Res. 2021; 31(2): 187-203. https://doi.org/10.1007/510286-020-00687-0

Pearson M., Smart N. Exercise therapy and autonomic function in heart failure patients: a systematic review and meta-analysis. Heart Fail Rev. 2018;
23(1): 91-108. https://doi.org/10.1007/510741-017-9662-z

Picard M., Tauveron I, Magdasy S. et al. Effect of exercise training on heart rate variability in type 2 diabetes mellitus patients: A systematic review
and meta-analysis. PLoS One. 202; 16(5): 125-143. https://doi.org/10.1371/journal.pone.0251863

Kato M., Nihei Green F,, Hotta K. et al. The Efficacy of Stretching Exercises on Arterial Stiffness in Middle-Aged and Older Adults: A Meta-Analysis of
Randomized and Non-Randomized Controlled Trials. Int J Environ Res Public Health. 2020; 17(16): 564-583. https://doi.org/10.3390/ijerph 17165643

Ma D., Li C,, Shi W. et al. Benefits From Different Modes of Slow and Deep Breathing on Vagal Modulation. IEEE J Trans| Eng Health Med. 2024; 12:
520-532. https://doi.org/10.1109/JTEHM.2024.3419805

Lastova K., Nordvall M., Walters-Edwards M. et al. Cardiac Autonomic and Blood Pressure Responses to an Acute Foam Rolling Session. J Strength
Cond Res. 2018; 32(10): 2825-2830. https://doi.org/10.1519/JSC.0000000000002562

Delaney J., Leong K., Watkins A. et al. The short-term effects of myofascial trigger point massage therapy on cardiac autonomic tone in healthy
subjects. J Adv Nurs. 2002; 37(4): 364-371. https://doi.org/10.1046/j.1365-2648.2002.02103.x

Kopec T. Acute effects of a single-session of full-body foam rolling on heart rate variability. International Journal of Therapeutic Massage &
Bodywork. 2022; 15(4): 18-25. https://doi.org/10.3822/ijtmb.v15i4.739

Okamoto T., Masuhara M., lkuta K. Acute effects of self-myofascial release using a foam roller on arterial function. The Journal of Strength &
Conditioning Research. 2014; 28(1): 69-73. https://doi.org/10.1519/JSC.0b013e31829480f5

Jay K., Sundstrup E., Sendergaard S. et al. Specific and cross over effects of massage for muscle soreness: randomized controlled trial. Int J Sports
Phys Ther. 2014; 9(1): 82-91.

Aboodarda S., Spence A., Button D. Pain pressure threshold of a muscle tender spot increases following local and non-local rolling massage. BMC
musculoskeletal disorders. 2015; 16: 1-10. https://doi.org/10.1186/512891-015-0729-5

CTATbU



https://doi.org/10.1016/j.neubiorev.2022.104907
https://doi.org/10.1177/1099800419877442
https://doi.org/10.1017/S003329172000207X
https://doi.org/10.3390/life14060749
https://doi.org/10.1097/JCN.0000000000000217
https://doi.org/10.1085/jgp.201411350
https://doi.org/10.1016/j.jbmt.2015.08.007
https://doi.org/10.1016/j.jbmt.2019.05.002
https://doi.org/10.3389/fphys.2019.00376
https://doi.org/10.1007/s00421-023-05382-2
https://psychiatry-test.ru/?post_type=wpt_test&p=755
https://psychiatry-test.ru/?post_type=wpt_test&p=755
https://www.randomizer.org/
https://doi.org/10.1111/j.1600-0838.2012.01445.x
https://doi.org/10.1515/sjpain-2018-0012
https://doi.org/10.1007/s10286-020-00687-0
https://doi.org/10.1007/s10741-017-9662-z
https://doi.org/10.1371/journal.pone.0251863
https://doi.org/10.3390/ijerph17165643
https://doi.org/10.1109/JTEHM.2024.3419805
https://doi.org/10.1519/JSC.0000000000002562
https://doi.org/10.1046/j.1365-2648.2002.02103.x
https://doi.org/10.3822/ijtmb.v15i4.739
https://doi.org/10.1519/JSC.0b013e31829480f5
https://doi.org/10.1186/s12891-015-0729-5

