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PE3IOME

BBEAEHUE. AptepuanbHasa runepteH3usa (Al) OTHOCKTCA K coLManbHO-3HauMbIM 3ab051eBaHNAM. 3HaUMTeNbHAA YacTb NaLueHToB
¢ AT AaBnAeTCA METEOUYBCTBUTENBHOM, YTO CYLLECTBEHHO YTAXKENAET TeYeHVe OCHOBHOTO 3aboneBaHusA.

LIEJIb. Pa3pa6oTaTb NporpammMbl BOCCTaHOBIEHUA GYHKLMOHANIbHOFO COCTOAHUA U aAanTalMOHHbIX BO3MOXXHOCTEN nauneHToB ¢ Al
1 MOBbILIEHHON METEOUYBCTBUTEIbHOCTbBIO C LIeNblo ONTUMM3ALIMM CPOKOB UX CAHAaTOPHO-KYPOPTHOIO NlIeYeHUA.

MATEPUAJIbl U METObI. MpoBeneHo HabnopaTesibHOe NPOCMEKTUBHOE KIIMHUYECKOE CpaBHUTENIbHOE nccnefoBaHue 129 nayu-
€HTOB B Bo3pacTe 62 [56; 68] neT B TeueHve 12 gHel. MaumeHTbl 6binv pasgeneHbl Ha 3 rpynnbl. Bce nayuneHTbl nonyyanu obwme xno-
PULHO-HATPMEBbIE BaHHbI, ra30BO3AYLUHbIE YIIEKUC/Ible BaHHbI, anminKaumm napadaHro, runepbapmnyeckyro okcureHaumio, neyebHyo
rMMHACTUKY, KOTHUTMBHO-MOBEAEHYECKYIO Tepanuio, MOCTOAHHYIO FTMMNOTEH3UBHYIO MeANKaMeHTO3HYI0 Tepanuio. JonosHMTeNbHO nep-
Bad rpyrnna naureHToB nosyyana A4o3VPOBaHHYI0 a3poTepaniio COBMECTHO C leYeBGHON rMMHACTUKON, BTOpas rpynna —AblIXaTesbHyo
TMMHACTVKY no meTtofdy CTpenbHMKOBOW. [lo 1 Mocsie Kypca JlieYeHNA OLeHVBaNNCh NnokasaTenn aHTPornomeTpun, nepudepmnyeckon
remofviHaM1KW, BaprabenbHOCTN CEPAEYHOrO prTMa U NCUXOPU3NONOrNYECKoe COCTOAHME NaLUeHTOB.

PE3YJIbTATbI U OBCYXXAEHME. [ocne oKoHYaHMA NIeYeHnA CTaTUCTUYECKUN 3HaYMMble Pasnyma NoslyyYeHbl BO BCeX rpynnax nauneH-
TOB MO CHUXKEHWIO YPOBHA CUCTONMYECKOrO apTepranbHOro aasneHns (Al) n nosbiweHno 6annos wkanbl «CamouyBcTBUe» TecTa «Ca-
MOUYBCTBIE, akTUBHOCTb, HacTpoeHue» (CAH) (no kputeputo BunkokcoHa, p < 0,05). Y nepBovi rpynnbl NaLMeHTOB Noc/e fieyeHuns cTa-
TUCTUYECKN JOCTOBEPHO OTMEUYEHO CHUXKEHVE MOBbILLEHHOTO NynbcoBoro Afl, yacToTbl cepaeyHbix cokpatyeHnii (YCC), nHTerpanbHbIX
1 YacTOTHbIX MOKa3aTenel BaprabenbHocTn cepgeyHoro putma (RMSSD, SDNN, LW, WH, MAPC) (no kputeputo BunkokcoHa, p < 0,05).
BbifAiBIEHbI CTaTUCTUYECKN 3HAUYMMbIE Pa3INuMA MeXAY NepPBON 1 TPeTbel rpynnon No YPOBHIO CHUMKEHWNA NCXOAHO MOBbILLEHHOrO
cuctonunyeckoro (U = 54,0; p = 0,02) n nynbcosoro A (U =55,5; p = 0,023), YCC (U = 56,0; p = 0,037), noka3zaTtenam RMSSD, SDNN, LF,
WH, NAPC (U =13,0,p =0,048; U =34,2, p=0,033; U= 13,0, p =0,048; U =0,0, p = 0,02; U = 48,0, p = 0,033, COOTBETCTBEHHO), LLKale
«CamouyscTtBume» onpocHunka CAH (U = 50,0, p = 0,043).

3AKJTIOYEHUE. lMNoka3aHa 3¢p$eKTUBHOCTb MPYMEHEHUA NPOrpaMmMbl HeMeMKaMeHTO3HOro neveHna Al C NOBbILIEHHON MeTeoYyB-
CTBMTENBHOCTbIO, BKIIOYaIOLLEN NMpoLeaypbl a3poTepanuu 1 1edebHo ’MMHaCTKK, MO3BONAIOLLME ONTUMU3MPOBATb CPOKNM fIeUeHN .

KJNTIOYEBDIE CJTOBA: aspotepanus, pusnueckiie ynpaxHeHUs, METEOUYBCTBUTENLHOCTb, MUNEPTOHUYECKan 6oMe3Hb, apTepy-
anbHoe fjaBneHue
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ABSTRACT

INTRODUCTION. Arterial hypertension (AH) is a socially significant disease. A significant proportion of patients with AH are weather-
sensitive, which significantly aggravates the course of the underlying disease.

AIM. To develop programs for restoring the functional state and adaptive capabilities of patients with arterial hypertension and
increased weather sensitivity in order to optimize the duration of their spa treatment.

MATERIALS AND METHODS. An observational prospective clinical comparative study of 129 patients aged 62 [56; 68] years was
conducted for 12 days. The patients were divided into 3 groups. All patients received general sodium chloride baths, gas-air carbon dioxide
baths, parafango applications, hyperbaric oxygenation, therapeutic exercises, cognitive-behavioral therapy, and continuous hypotensive
drug therapy. Additionally, the first group of patients received dosed aerotherapy together with therapeutic exercises, and the second
group received paradoxical breathing exercises using the Strelnikova method. Before and after the course of treatment, anthropometry,
peripheral hemodynamics, heart rate variability, and the psychophysiological state of the patients were assessed.

RESULTS AND DISCUSSION. After completion of treatment, statistically significant differences were obtained in all groups of patients in terms
of a decrease in systolic blood pressure (SBP) and an increase in the Well-Being scale scores of the SAN test (according to the Wilcoxon test,
p < 0.05). In the first group of patients, after treatment, a statistically significant decrease in elevated pulse pressure, heart rate (HR), integral
and frequency indices of heart rate variability (RMSSD, SDNN, LW, IN, PARS) was observed (according to the Wilcoxon test, p < 0.05). Statistically
significant differences were revealed between the first and third groups in the level of reduction of initially elevated systolic (U =54.0, p=0.02)
and pulse BP (U = 55.5, p = 0.023), HR (U = 56.0, p = 0.037), RMSSD, SDNN, LW, IN, PARS (U = 13.0, p = 0.048; U = 34.2, p = 0.033; U = 13.0,
p=0.048;U=0.0,p=0.02; U=48.0, p=0.033, respectively), and the Well-Being scale of the SAN questionnaire (U = 50.0, p = 0.043).
CONCLUSION. The study has shown the effectiveness of non-drug treatment programme for AH with increased meteosensitivity, including
procedures of aerotherapy and exercise therapy, allowing to optimize the terms of health-resort treatment.

KEYWORDS: acrotherapy, physical exercise, meteosensitivity, hypertension, blood pressure
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BBEOEHUE

PacnpocTpaHeHHOCTb apTepuanbHoi runepteHsum (Al)
B Poccuinckon ®efepaumm no gaHHbIM nccneposaHmna JCCE-
P® B 2017-2019 rr. coctaBuna 44,2 % [1-3]. Al aBnaetca
OfHVM 13 OCHOBHbIX $aKTOPOB pUCKa CMepTH OT CepheyHO-
cocyamncTbix 3aboneBaHuin (CC3), a Takke OCHOBHbIM MoaWu-
duumpyembim dpaktopom prcka CC3 y KapaMonornyeckmx
nauyneHToB [4-6].

M3yueHne accoumaumini MeTeouyBCTBUTENBHOCTU U 6O-
nesHen cnctembl KposoobpatieHua (BCK) [7-9] BbisaBnnn rx
BblCOKMI ypoBeHb [10, 11]. locToBepHaa 3aBUCUMOCTb CO-
cToAHMA naumeHToB ¢ BCK oT meTeoponornyeckrx paktopos
3aperncTpmpoBaHa B pasinyHbIX MPUPOAHO-KIMMATUYECKNX
30Hax Hawew cTpaHbl [12-14]. MNpu 3TomM Hanbonee accouunn-
poBaHa C pa3BuTieM MeTeonaTnyeckux peakumm Al [11].

K 1n3BeCcTHbIM MexaHV3MaM BAUAHUA MOrofHbIX pakTo-
poB Ha 60nbHbIX ¢ CC3 OTHOCATCA M3MEHEHUA YPOBHA apTe-
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puanbHoro gasneHua (A) [15] n BapnabenbHOCTK cepaeuy-
Horo putma (BCP) [16]. Kpome Toro, norogHble ¢pakTopbl Mo-
ryT co3faBaTb NPenATCTBUA ANA noafepaHua Heobxoau-
MOTO YPOBHSA Gpr3nYeCKo Harpy3sKm y nauymneHTos c Al [17].

B cBA3M € 3TIM 0COBYI0 aKTyanbHOCTb NprobpeTaeT pas-
paboTka npodurnakTMyeckrx NPorpamMm, HarnpaseHHbIX Kak
Ha HeMeAMKaMEHTO3HY KOPPEKLMIO He TOMNbKO NauneHToB
c Al, HO 1 meTeo3aBUCUMbIX NaumeHToB ¢ Al [18], neueHne
KOTOpbIX, Kak NpaBuno, TpebyeT yBennyeHs BpeMeHn Ha-
XOX[AEHWA NaureHTa B CaHaTOPHO-KYPOPTHOW OpraHmn3aLuum.

LENb

Pa3zpaboTaTb NporpamMmbl BOCCTAaHOBNEHUSA GYHKLMO-
HafIbHOTO COCTOSHMA U aJanTaLUMOHHbIX BO3MOMHOCTE
nauuneHToB ¢ Al 1 MOBbILEHHON METEOUYBCTBUTENIbHOCTBIO
C LieNiblo ONTUMIM3aLMUN CPOKOB VX CAaHAaTOPHO-KYPOPTHOTO
neyeHus.

310114V TVNIDIHO | IV 13 VAIZVANM 'V VNVALYL



http://orcid.org/0000-0003-3384-5205
http://orcid.org/0000-0002-4384-2860
https://orcid.org/0000-0002-5260-8304
https://orcid.org/0000-0001-5468-5381
https://orcid.org/0000-0001-9047-4311
https://orcid.org/0000-0002-1493-7633
https://orcid.org/0000-0001-8462-7270
https://doi.org/10.38025/2078-1962-2025-24-3-8-17

KHA3EBA A.B. N OP. | OPUTUHAJIbHAA CTATb4

10

MATEPWUAIJIbI U METOAbI
Aus3atiiH uccnedosanus

Ha 6a3e OIBY «HaumoHanbHbIi MeOULNHCKUIA WC-
cnepoBaTenbCKUN LeHTP peabunuTaumm KypopTonorums»
MwuH3zgpaBa Poccum (nanee — LleHTp) ¢ 1 aHBapa 2022 .
no 31 aerycta 2023 r. npoBeAeHO NPOCMEKTUBHOE CPaB-
HUTENbHOE KANHWYeCcKoe uccnepgoBaHve 129 naumeHToB
B Bo3pacTe 62 [56; 68] neT ¢ Al 1 NOBbILLIEHHON MeTeOYYB-
CcTBUTENbHOCTBI0. O6LLan NPOAOIKNTEIbHOCTb CAHAaTOPHO-
KYpOPTHOro fieyeHuns coctasmna 12 gHen. B 3aBncumoctun
OT Habopa MeToAMK, BXOAALLMX B COCTaB MPOrpaMmbl CaHa-
TOPHO-KYyPOPTHOrO NeyeHuns, obcneyemble 6binn pacnpe-
ZeneHbl Ha 3 rpynnbl HabnogeHns:

lpynna cpaBHeHNA | — 43 nauneHTa, Noay4YaBLLMX pa3-
paboTaHHYI0 KOMMIEKCHY NPOrpamMy JieuyeHus: 103Upo-
BaHHYIO aspoTepanuio Nno wagsaLe-TpeHnpyoLwemMy pexm-
My COBMECTHO C le4ebHOI rMMHaCTUKON No MeTOAMKE Mpu
3aboneBaHuAX cepaua v nepukapga B TeyeHme 30 MUHYT
exxefjHeBHO Ha poHe 6a30BOW NPOrpaMMbl eYeHUs.

lpynna cpaBHeHuA || — 42 nauuneHTa, Nony4YaBLWNX Na-
pafoKcanbHbI MeTOA 03[0POBMEHNA 1 obLLero ykpene-
HWMA OpraHn3ma, NieyeHnsa 3aboneBaHNii OPraHoB AbIXaHWA
nyTem BOCCTaHOBNEHMA HOPMabHOrO AbIXaHUA Yepe3 HOC
C BOBJIeYeHMEM [bIXaTeNbHbIX MbIlIL, BCErO OpraHu3ma
(AbIxaTenbHaA rMMHacTuKa no metogy CTpenbHMKOBOWN);
ANUTENbHOCTb ceaHca coctaBmna 30 MUHYT, KypC COCTOAN
13 6 npoueayp Ha GoHe 6a30BOW NPOrpaMMbl NeyYeHus.

KoHTponbHasA rpynna — 44 nauneHTa, nonyyasLive 6a-
30BYl0 MPOrpamMMy neyeHus, BKoYaloLlyo obuie BaHHbI
C XJIOPUAHOW HaTPMEBOW MUHEpPaNbHOM BOAOW C KOHLEH-
Tpauuen ot 5 r/n, Temnepatypon 35-37 °C, npofomKkmTenb-
HocTbio 10 MUHYT, yepe3 AeHb, (6 Npouenyp); ra3oBo3ayLU-
Hble yrnekucsble BaHHbl Npu Temnepatype 28-32 °C, ¢ co-
fepXaHvem yrnekucsioro rasa 30-60 o6beMHbIX NpoLeH-
TOB, NPOAOCIKUTENBHOCTbIO Npoueayp 15 MuHyT (10 npo-
Leayp); annankaummn napapaHro Ha LWeHO-BOPOTHNKOBYIO
30HY, 10 MUHYT (6 Npouenyp); rmnepbapuyeckyio okcmre-
Hauwio (10 npoueayp); neyebHyo FMMHACTUKY MO MeToau-
Ke npw 3aboneBaHuAx ceppua (10 npoueanyp) v 2 ceaHca
KOFHUTMBHO-NOBEAEHYECKON Tepanuu.

Bce nauueHTbl monyyanu MHAMBMAYaNbHO NofobpaH-
HYI0 MeNKaMeHTO3HYI0 TMNOTEH3UBHYIO Tepanuio.

Kpumepuu ekntoyeHus:

® MY>KUMHbI 1 XKeHLMHbI B Bo3pacTe 50-75 net ¢ nosbl-
LIEHHOW MeTEeOYYBCTBUTENbHOCTbIO M YCTAHOB/EH-
HbIM AUarHo3om «ApTepuanbHasa runeprteHsma» [15];

e MauuMeHTbl, Noanexalyne HanpasieHNo Ha caHaTop-
HO-KYpPOPTHOE fleyeHune’;

® MUCbMEHHOE WHPOPMUPOBAHHOE cCornacme nauu-
€HTa.

1 MNpukaz MwuHnCTepCcTBa 34paBoOXpaHeHnsa Poccuinckon
Qepepaunn ot 27 mapTa 2024 1. N2 143H «O6 yTBEpXKAEHUN
Knaccmdurkaumm NpUPOLHbIX neyebHbIX PecypcoB, yKa-
3aHHbIX B MyHKTe 2 cTaTbn 2.1 pepgepanbHOro 3akoHa ot 23
deBpana 1995 r. N2 26-03 «O NprpoaHbIX leyebHbIX pecyp-
cax, neyebHO-03J0POBUTENbHBIX MECTHOCTAX U KYpOpTax»,
VX XapaKTepPUCTUK W MepeyHA MefMLUMHCKUX MOoKa3aHui
1 MPOTUBOMOKa3aHWUM AN CaHAaTOPHO-KYPOPTHOro neyve-
HUA, N MEAVLIMHCKON peabunutaumnm ¢ NpuMeHeHneMm Takmx
NPUPOAHDBIX IeYebHbIX PecypcoB»
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Kpumepuu HeeknioyeHus:

® HanMumMe MPOrHOCTMYECKM HebnaronpuATHbIX Hapy-
WweHun putma cepaua (knacc lll v Bbiwe no Lown);

® Hannume TAXKENON CepAeYHON HeQoCTaTOMHOCTU
(XpoHunyuecKkan cepaeyHas HegocTaTouHOCTb Il Knacca
1 Bbllwe, pyHKUMOHanNbHbIN Knacc |l v Bbiwe);

® HanMuMe B aHamHe3e MHbapKTa MUOKapAa; Nwemu-
YeCKOro NIy remopparmyeckoro NHCynbTa B TeyeHne
6 MecsLeB [0 BK/TOUYEHUA B NCC/IEA0BAHME;

o HekoHTponupyemas Al cyposHem ALl 160/100 mm pT.CT.
1 BbllLE B TEYEHUE MecCALa A0 BKIIOUYEHNA B UCCNIeA0-
BaHWe;

® OTCYTCTBME FOTOBHOCTU K COTPYAHMNYECTBY CO CTOPO-
Hbl MAUMEHTOB, BAVAOLLEe Ha pe3yfbTaTbl UCCNeno-
BaHMSA;

® yyacTune B PYroM KANHNYECKOM NCCnefoBaHUN.

Y BCex MauneHToB, MPUHUMABLUNX yYyacTue B UCCeno-
BaHWW, B NePBbI 1 NOCNE[HUI AeHb NpebbiBaHusA B LieHTpe
6bl1 NpoBeAEeH 0OLWEKTMHNYECKNIA OCMOTP (M3MepeHue po-
CTa, Beca, obbemMa Tanuu n 6egep). Janee n3yyeHol cocTan
Tena buovmnegaHcHbiM metoaom («AMAMAHT-ANCT», Poc-
CusA), NOKa3aTeny reMognHaMnKK, HacblLeHre KUCIOPOAOM
KanunnAapHoW KpoBu, BapnabenbHOCTN cepaeyHoro putma
(BCP) («Bapukapg 2.6», Poccua) n ncmMxosmoumoHanbHoe
cocTosiHMe NaumeHToB (onpocHuk CAH) 1 npoBefeHo aHKe-
TUPOBaHVE MO BblIPaXKEHHOCTY XKanob Ha NIoxXoe camouyB-
CTBME MO aBTOPCKOW aHKeTe.

NccnepoBaHne 6b10 3aniaHWpoOBaHO W MPOBEAEHO
B COOTBETCTBUM C XeNIbCUHKCKOW AeKnapaumen B pegakumm
2013 r. [MpoTokon nccnefoBaHnsa ofobpeH NoKanbHbIM 3TW-
yeckum kKomutetom LleHTpa (mpoTtokon N2 4 ot 15.04.2021).
NHpopmupoBaHHOE cornacre nognmcaHo BCEMM MaLMeH-
Tamu, y4aCTBOBaBLUVIMUY B UCCIeAOBaHUN.

Cmamucmuyeckaa obpabomka [aHHbIX BK/OYana
MeToAbl OMMCaTeNbHOWM CTaTUCTUKKM. [TpoBepKa BblI6OPOK
Ha MOAYMHEeHVe HOPMaSibHOMY 3aKOHYy pacnpefeneHus
nposogmnacb no Kputeputo Wannpo — Yunka, konnue-
CTBEHHble [aHHble aHaJN3UpPOBaINCb C MCMOJIb30BaHU-
eM HenmapameTpUyecKnx KpuTepues, CpefHue 3HayeHusA
npeacTasnieHbl B Buae Me [Q,; Q,]. CpaBHUTENbHbIN aHa-
N3 KONNYECTBEHHbIX BESIMYMH B ABYX 3aBMCMMbIX Fpynnax
OCYLUeCTBAANCA C NPUMEHeHneMm Kputepusa Bunkokco-
Ha, @ aHanM3 MeXrpynnoBblX Pa3iNyMii B He3aBMCUMbIX
rpynnax — C npumeHeHnem Kputepnem MaHHa — YuT-
HW. Pa3nnumna cuntanncb CTaTUCTUYECKN 3HAYMMbIMU NPU
p <0,05.

PE3YJIbTATbl U OBCYXXOEHUE

Pe3ynbTaTbl O6LIEKNUHMYECKOrO OCMOTPa M aHanu3a
CoCTaBa Tesia B Tpex rpynmnax nauyeHToB, NoayunBLIKX pas-
Hble NPOorpammbl HeMeANKaMeHTO3HOro nedyeHus Al, cTa-
TUCTUYECKM 3HAUMMbIX U3MEHEHUIA MO OKOHYaHWMI0 Kypca
He BblABUNW. BblNla oTMeueHa NuLLb TeHAEHLMA K NONOXN-
TeNIbHOW AMHaMMKe COCTaBa Tefa Mo MoKasaTtensiM Macchl
Tena, HAeKCa MacCbl TeNa, OTHOLIEHNA OKPYXXHOCTU Tannm
K OKPY>KHOCTU Gefep, XMPOBOI Maccbl. B To e Bpems ak-
TUBHAA KNeToYHaA mMacca umena TeHAeHLUMIo K HebosbLLO-
My YBENMUYEHNIO BO BCEX MPymnax NnauueHTOB.

Pe3ynbTaTbl aHanM3a remMoAVHaMUYecKrX XapakTe-
PUCTMK KPOBOTOKa B rpynnax MauvMeHTOB MpepAcTaBiieHbl
B Tabnuue 1.

Mo pe3ynbTaTam aHanu3a BbIIBIEHA MOJIOXKUTESNb-
Has AVHaMMKa MokasaTenell BO BCEX rpynmnax nauueH-
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ToB (Tabn. 2). VicxogHoO noBblleHHOe cucTonuyeckoe All
MO OKOHUYaHWUI Kypca HEeMe[MKaMEHTO3HOro feyeHus
CTaTUCTUYECKN [OCTOBEPHO CHM3UIOCH BO BCEX rpymnmnax
nauneHToB. CTaTUCTUYECKM 3HauMMble W3MEHEHUA Bbl-
ABMIEHbI B rPynne MaLMeHTOB, MONYYMBLIMX JleyebHyo
MMMHaCTMKY B COYETAHUM C aspoTepanuen, n no Apyrum
MoKasaTenaM: UCXOAHO MOBBILEHHOMY CUCTONTMYECKOMY
(U=54,0, p=0,02) n nynbcosomy (U =55,0, p=0,023) A,
4CC (U = 56,0, p = 0,037). BmecTe ¢ TeM MO ONMCaHHbIM
paHee MokasaTessiM rpynna cpaBHeHUsi | OCToBEPHO OT-
nnYyanacb OT rpynmnbl MauMeHTOB, MosyyaBWwux 6a3osyio

nporpamMmmy MeauuUHCKON peabunutaumm (KOHTPOJSibHaA
rpynna) (p < 0,05 no kputeputo MaHHa — YWUTHN).

Y naumneHTOB BO BCEX MCCNeayeMblx rpynnax Obiia oT-
MeuyeHa TeHAEHLMA K MOBbIWEHNIO YPOBHA HacCbIWEHUA
KPOBMW KMCNOPOAOM, YBENIMUYEHNIO CEPAEUYHOro MHAEKCa,
[JOCTUTWIEro HOPMATUBHbBIX 3HAYEHUI, N YMEHbLUEHUIO Be-
reTaTMBHOro MHAekca Kepgo.

B Tabnuue 3 npencTtaBnieHbl pe3ynbTaTbl M3MeHeHUA
BPEMEHHbIX N YacTOTHbIX Noka3aTenen BCP, a Takxe pac-
yeTHble UHAEKC HanpsaxeHua (MH) n nokasaTtenb akTUBHO-
cTn perynatopax cuctem (MAPC).

Ta6nuua 1. I3meHeHna nokasaTenen reMognHaM1KM A0 1 NOCSIe Kypca edeHns y naureHToB, NoyyYaBLUnX pa3Hble Npo-
rpammbl CAHaTOPHO-KYpPOpTHOro neveHus, Me [Q1; Q3]

Table 1. Changes in hemodynamic parameters before and after the course of treatment in patients who received different
spa treatment programs, Me [Q1; Q3]

Mpynna cpaBHeHusa | /
Comparison group |

Fpynna cpaBHeHus Il /
Comparison I

KoHTponbHas rpynna Il /
Control group Il

nocne
neyenus /

after
treatment

nocne

neyeHus /
after

treatment

nocne

neyenus /
after

treatment

Ao Hayana
neyeHua /
before
treatment

[0 Hauana
neyenusn /
before
treatment

[0 Hauana
neuyenus /
before
treatment

Mokasatenu / Index

YpoBeHb HacbIlWeHnA
KpOBU KNC/IOPOAOM
(Sp0,), % / Blood
oxygen saturation
level (SpO,), %

95 [93; 95] 97 [95; 98] 95 [94; 95] 96 [95; 98] 94 [94; 95] 95 [94; 97]

Cucronnyeckoe
apTtepuanbHoe
[aBfieHVe, MM PT. CT. /
Systolic blood
pressure, mmHg

126
[124; 133]%**

139
[127;142]

128
[125; 136]*

139
[129; 143]

130
[128; 137]*

137
[128; 142]

AwnacTonnuyeckoe
aptepuanbHoe
AaBnieHne, Mm pT. cT. /
Diastolic blood
pressure, nmHg

87 [83;91] 84 [81;87] 88 [83; 90] 84 [79; 89] 87 [84; 89] 85 [80; 88]

MynbcoBoe
aprepuanbHoe
AaBlieHne, MM PT. CT. /
Pulse blood pressure,
mmHg.

64 [52;67] 49 [44;571*** 63 [54;65] 59[43; 61] 64 [53; 59] 58 [46; 59]

YacroTa cepieuHbIX
coKkpawieHun, ya./
muH / Heart rate, bpm

95[87;99] 84[81;89]*** 95[86; 100] 85 [82;90] 94 [87; 99] 85 [83; 94]

CeppaeyHbin NHAEKC, n/
muH-m? / Cardiac
index, I/min-m?

2,8(2,3;3,6] 38[3,2;4] 2,75[2,35;3,8] 3,7[3;4] 2,77 [2,27;3,771 3,71[3,1;4,2]

BereTtaTvBHbIN NHAEKC
Kepgo, % / Kerdo
Vegetative Index, %

7 [4; 9] 2[2,1;4] 8[4,5; 9] 3[2;5] 7,51[5,8; 8] 3[2,4;5]

MpumeyaHue: [JaHHbie npedcmassieHsl 8 sude MeduaHsi (Me), nepsozo u mpemeezo keapmuneti [Q1; Q3]. AHanu3s pasnuyudi
00 U nocie edeHUs npou3sedeH No Kpumeputo BunkokcoHa, * — p < 0,05. AHAIU3 Mex2pynnosbix pazauyull 8bINOHEH NO
kpumeputo MaHHa — YumHu, ** — p < 0,05.

Note: Data are presented as median (Me), first and third quartiles [Q1; Q3]. The analysis of differences before and after the end
of the treatment was carried out using the Wilcoxon test, * — p < 0.05. The analysis of intergroup differences was carried out
using the Mann — Whitney test, ** — p < 0.05.

ARTICLES

310114V TVNIDIHO | IV 13 VAIZVANM 'V VNVALYL

n



KHA3EBA A.B. N OP. | OPUTUHAJIbHAA CTATb4

12

BECTHUK BOCCTAHOBWUTENIbBHOM MEQULIUHBI | 2025 | 24(3)

Ta6bnuua 2. [lnHamrika nokasaTenei BapmabenbHOCTV CeEpAeYHOro pUTMa Jo 1 Nocsie Kypca JieYeHnA y nalueHToB, nony-
UaBLLMX pa3Hble NPOrpaMMbl CAHAaTOPHO-KYPOPTHOrO fleyeHus
Table 2. Dynamics of heart rate variability indices before and after the course of treatment in patients who received

different spa treatment programs

Mpynna cpaBHeHusa | /
Comparison group |

Fpynna cpaBHeHus Il /
Comparison group Il

KonTponbHas rpynna Il /
Control group Il

Mokasatenn/Index A0 Hauyana nocne A0 Hayana nocne [0 Havyana nocne
neyenus / nevenmsa / neyenmsa / nevenmsa / neyenuna / neyenmsa /
before after before after before after
treatment treatment treatment treatment treatment treatment
RMSSD, mc 27 [23; 34] 36 [29; 41]*** 26 [24; 36] 38[29; 42] 30 [27; 38] 35[28; 40]
SDNN, mc 69153921 |, 00.11‘2_07]*, .. 68[5290] 140[95150] 69[54;91]  131[87;144]
LF (Low 1620 1390 1480 1480 1595 1487
Frequency), mc? [1350;2120] [1170;1570]*** [1320;2140] [1315;1530] [1337;2100] [1320; 1600]
HF (High 900 970 917 960 916 950
Frequency), mc? [810; 1050] [830;990] [825; 1000] [820; 970] [810; 1030] [800; 945]
LF / HF 29 1,54 29 1,67 2,87 1,7
[2,4; 3,05] [1,3;1,71] [2,35;3,1] [14;1,77] [2,4;3,1] [1,49; 1,82]
Nnpekc
HanpsXeHnA
perynaTtopax cucrem, 450 257 447 355 445 369
6annbi / Voltage [268; 880] [177; 270]% ** [277; 870] [205; 367] [269; 870] [230; 400]
index of system
regulators, points
Mokasarenb
AKTUBHOCTHU
pPerynaTopHbIx
cucrem, ycn. eg. / 7[5; 8] 4 [3; 5]%** 7[6; 8] 5 [4; 6] 7[5; 8] 61[4;7]

Activity index
of regulatory
systems, con. units

MpumeyaHue: [JaHHbie npedcmassieHbl 8 sude MeduaHsi (Me), nepsozo u mpemeezo keapmuneti [Q1; Q3]. AHanu3s pasnuyudi
00 U NoC/1e OKOHYAHUsA JledeHUs npouseedeH No Kpumeputo BunkokcoHa, * — p < 0,05. AHanu3 mexepynnoseix pasauyull 8si-

nosHeH no kpumeputo MaHHa — YumHu, ** — p < 0,05.

Note: Data are presented as median (Me), first and third quartiles [Q1; Q3]. The analysis of differences before and after the end
of treatment was carried out using the Wilcoxon test, *— p < 0.05. The analysis of intergroup differences was carried out using

the Mann-Whitney test, ** — p < 0.05.

Kak BuaHO 13 Tabnuupbl 2, y NauMeHTOB BO BCEX W3-
yuyaemblx rpynmnax nocjae OKOHYaHWA Kypca NeyeHns Ha-
6ntogaeTca pocT 3HayeHun nokasatenen BCP, xapakTtepu-
3ylOWMX akTMBaLMIO NapacuMnaTMyeckoro 3BeHa BereTa-
TUBHOW perynaumm cucteMbl KpoBoobpauleHua. OgHako
CTaTUCTMYECKM 3HAYMMble N3MEHEHMA NO Kputepuio Bun-
KOoKcoHa (p < 0,05) BbiABMEHbI TONIBKO B rpymnmne cpaBHe-
HuA | no cnegyloWmMM nokasatenam: ysenmyeHme RMSSD
1 SDNN, CHMXeHne MOLLHOCTU HU3KOYaCTOTHOW COCTaB/A-
towen cnektpa (LF), MH n NMAPC. Mpwn 3TOM nocne npose-
OeHNA KypCoB NleYeHNA B rpynnax CpaBHEHMA N KOHTPOSIb-
HOW rpynmne 3HayeHve OTHOLIEHNA NHAEKCOB MeAJSIeHHbIX
BOJMIH NEepBOro nopsgka W AbixatenbHblx BonH (LF/HF)
CHU3MMOCh, MOKa3aB HOPMasbHbI BereTaTMBHbIN GanaHc
(1,5 < LF/HF < 2,5).

Y nayneHTOB, NoNyYaBLINX NeYebHy r’MMHaACTUKY B CO-
yeTaHUM C aspoTepanuert Ha ¢oHe 6a30BOW MPOrpPaMMbl
MeAnLUMHCKON peabunutaumm, IH gocToBEpHO CHUM3MACS

[0 257 [177; 270] (p < 0,05 no kKputeputo BUnkokcoHa), ne-
pelriana 13 BbIPa)KEHHOro B yMepeHHOoe HanpsXeHne pery-
nAaTopHbix cuctem (150 < VIH < 3 00), cHusunca MNMAPC.

OTmeuaeTca 6onee BbicoKasa 3PEKTMBHOCTb MpUMe-
HEeHUA KOMMJIEKCHOIM MpOorpamMmbl, BKoUaBsLLeln neyebHyo
rMMHaCTUKY B COYETaHUN C aspoTepanuent B rpynne cpas-
HeHuA | NO CpaBHEHWIO C KOHTPOJIbHOW rPYMNMor No Bpe-
MeHHbIM noka3zatenam (RMSSD [U = 13,0, p = 0,048], SDNN
[U =342, p = 0,033]) 1 HM3KOYACTOTHOW COCTaBAAOLEN
cnekTpa (LF) (U=13,0,p =0,048), BCP, H (U=0,0,p=0,02)
n MAPC (U =48,0,p=0,033).

[nAa oueHKN NCMXO3MOLMOHANIbHOIO COCTOAHMA Mauu-
€HTOB A0 U Moc/ie NPOoBeAeHNA PA3INYHbIX MPOrpamm pe-
abunutaymm npumeHanu onpocHnk CAH, a Takxke paccuu-
TbIBa/IV HTErpPasbHbI NMOKa3aTeslb CaMOOLIEHKM 340POBbA
npW WCNoJSIb30BaHUM CTAaHZAPTHOIO OMPOCHMUKA O Bblpa-
EHHOCTW Kanob Ha Mioxoe caMouyBCTBME. PesynbTaThl
npegcTaBneHbl B Tabnuue 3.
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Ta6bnuua 3. [JuHaMuKa NCMX03MOLMOHaNIbHOrO COCTOAHMA MaLMEHTOB 4O U NOC/e NoayYeHnsa pasHbiX NPorpamMmm caHa-
TOPHO-KypopTHOro nevenus, Me [Q1; Q3]

Table 3. Dynamics of the psycho-emotional state of patients before and after receiving different medical spa treatment
programs, Me [Q1; Q3]

Ipynna cpaBHeHusa I/
Comparison group |

lpynna cpaBHeHus Il /
Comparison group Il

KoHnTponbHas rpynna lll /
Control group Il

Mokasatenu/Index A0 Hauyana nocne A0 Hayana nocne A0 Hayana nocne

neyenmsa / neyenuna / nevenmsa / neyenua / neyenmsa / neyenmsa/
before after before after before after

treatment treatment treatment treatment treatment treatment

WHTerpanbHbIil noKa-

3aTeNlb CAMOOLIEHKN

3m0poBbA, yoi. e, / . 7 2% %% . . . .

Integral indicator 09210,68;3,2] 59(2,15;73] 081[0,69;311 271[1;38] 09[0,7;33] 265I1;3,7]

of self-assessment

of health, con. units

CamouyBcTBUE,

6annbi / 3,6[2,71;4,1] 4,4[3,2;6,11*** 3,54[2,69;4,2] 3,87[3,1;511* 3,55[2,7;4] 3,7[3,2;5,2]*

Well-being, scores

AkTuBHOCTD, 6annel/ 5 515 4. 4 4136:48  3410283;4] 3,75[346:461] 3402941 3,634 45]

Activity, scores

Hactpoeune, 6annbt/ 5 o1 5.3 951 43(38,47] 36028741 42[3,65447] 3,6(291:39] 4236 44]

Mood, scores

MpumevaHwme: JaHHele npedcmaseHsl 8 sude meoudHsl (Me), nepsoeo u mpemeezo keapmuseti [Q1; Q3]. AHanus paznuyuti
00 U NOCJIe OKOHYAHUA fieveHus npou3gedeH No Kpumeputo BunkokcoHa, * — p < 0,05. AHanu3 mexzpynnosbix pasaududi ebl-
nosiHeH no kpumeputo MaHHa — YumHu, ** — p < 0,05.

Note: Data are presented as median (Me), first and third quartiles [Q1; Q3]. The analysis of differences before and after the end
of treatment was carried out using the Wilcoxon test, * — p < 0.05. The analysis of intergroup differences was carried out using

the Mann — Whitney test, ** — p < 0.05.

Mo pe3ynbTaTtam Cy6beKkTUBHOW ouUeHKM (Tabn. 3) naum-
€HTOB BO BCEX rpymnmnax nocsie neyeHns NoBbICUINCh NOKa-
3aTeNu NCUXO3IMOLMOHANbHOIO cocToAHUSA. CTaTUCTUUYECKN
3HauMMble pa3nnuma 6bUIM 0OOHapPYXKeHbl MO MHTErpanbHo-
My MOKa3aTeslo CaMOOLIEHKM 340POBbA BO BCEX Fpynnax
nayueHToB (p < 0,05, no KpuTepuio BUnkokcoHa), a no no-
KasaTento camouyBcTBuA Tecta CAH — Tonbko B rpynne
cpaBHeHUA |. IHTerpanbHbIi MOKa3aTelb CaMOOLIEHKM 3[0-
poBbA 1 camouyBcTBUA no Tecty CAH y naumeHToB rpynnbi
CpaBHeHUA | Nocsie OKOHYaHMA NeyeHna JOCTOBEPHO npe-
BbILLAET aHaJIOrMYHbIe MOKa3aTeNn y NaLneHTOB KOHTPOJIb-
How rpynnbl (U =50,0, p = 0,043).

Taknm 06pa3om, CTaTUCTUYECKM 3HaUYMMble Pa3nnyuA
nocne neyeHns O6bInn NonyyeHbl BO BCEX rpynnax naumeH-
TOB MO CHWKEHUIO YPOBHA cucTtonmnyeckoro ALl v nosbille-
Huto 6annos wkanbl «CamouyscTBue» Tecta CAH (p < 0,05,
no Kputeputo BunkokcoHa). B rpynne cpaBHeHuA | nocne
NeYeHna CTaTUCTUYECKN JOCTOBEPHO OTMEYEHO CHIKEHNE
nynbcosoro Afl, YCC, nHterpanbHbIX 1 YaCTOTHbIX NOKa3a-
Tenen BCP (RMSSD, SDNN, LF, H, MAPC). BbiasneHbl cTaTui-
CTUYECKUN 3HaUMMble Pas3nnuma Mexay KOHTPONbHON rpyn-
Mow 1 rpynmnon cpaBHeHWA | MO YPOBHIO CUCTONNYECKOTO
n nynbcosoro Al, YCC, nokasatenam RMSSD, SDNN, LF, H,
MAPC, wkane «CamouyscTere» onpocHnka CAH.

K ocHOBHbIM MeTolaM fleueHna naumeHToB ¢ Al oTHocAT
[031pOBaHHble Ppr3nyUeckre Harpy3sku, obyueHre moandu-
Kaumm obpasa Xn3Hu, gruetotepanuio, NcMxoTepanuio, me-
OVKaMeHTO3Hoe 1 xupypruyeckoe neyenue [19]. Mpu atom
dur3nyeckme TPEHNPOBKM PACcCMATPUBAIOTCA KakK OCHOBa

ARTICLES

nporpaMM HeMefVWKAaMEeHTO3HOro JfleyeHus, MOCKOMbKY
BK/OUeHne GM3NYeCKMX YNpaKHEHUI B UX COCTaB MO3BO-
nAeT KoppeKkTnuposaTb pakTopbl prcka CC3 (ypoBeHb BOC-
naneHnsa, QUCIUNNEEMUIO, MacCy Tena), CHUXKaTb YPOBEHb
Al 3a cyeT 3ppeKkTa NOCTTPEHUPOBOUYHOW TMMOTEH3NN,
MOBbILIATb TONEPAHTHOCTb K GU3NYECKON Harpy3Ke 1 ynyu-
LaTb Ka4yecTBO »KN3HM naumeHTos [20].

Ha opraHu3m uenoBeKka e<efjHEBHO BMAET KOMMNEKC
reo-, rennodusnyYecknux n MeTeoponornyeckmx GpakTopos,
W'Yy 4aCTW NaLMeHTOB OHW BbI3bIBAlOT MeTeonaTnyeckme pe-
aKUUW, BO3HVKHOBEHME KOTOPbIX OBYCNOBIEHO KaK BHeLU-
HUMK daKTopamy, Tak U QYHKLMOHANbHbIM COCTOAHUEM
opraHusmMa 4yenioBeka 1 TPebyOT yBeIMYeHNA CPOKOB Ca-
HaTOPHO-KYPOPTHOro fleyeHusa. MexaHnsm pasBuUTUA me-
TeonaTUYeCcKnX peakunin opraHusma y naumeHTos ¢ Al go
KOHUa He u3yyeH. Pagom aBTOpOB Oblna M3yyeHa v MoA-
TBEPXAeHa posib GYHKLMOHaNbHbIX pPe3epBOB OpraHM3Ma
B pOpMMpPOBaHMM METEOUYBCTBMTENBHOCTM Y MaLMEHTOB
¢ BCK [11, 21, 22] v onpefeneHa posib MOrofHbIX U reodu-
3MYeCKMX BHELWHNX GaKTOPOB, B TOM YMC/IE «OYLIHbIX» MO-
roa B opmunpoBaHun ee cumntomos [9, 10, 14, 18, 23].

ApanTauma 1 KOMNeHcaTopHble peakuuy, BO3HMKaloLwme
Yy MNauMeHToB Npu npebbiBaHMM B CaHAaTOPHO-KYPOPTHOW
OpraHv3aumm, Takxe 3aBUCAT OT NHAMBUAYaNIbHbIX 0COOEeH-
HoCTell opraHu3mMa (afanTaUMOHHOro noTeHuMana), MoryT
ObITb  GU3MONOTMYECKMN WM HOCUTb  MATONIOMMYECKUN
XapakTep. B cBA3u ¢ 3TM aKTUBHOe GanbHeoneyeHve, He-
KoTopble BuAbl ¢usnotepanun unm JIOK HexenaTtenbHbl
W1 NPOTUBOMOKa3aHbl B NepBble AHW NpebblBaHNA B CaHa-
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TopuM AnAa paga nauymneHtoB. CocToAaHMe GYHKLMOHANBbHbBIX
pe3epBOB OpraHM3Ma (onpegensemMoe Kak WHTerpasbHbIii
MoKa3saTesflb HeCKOJIbKMX MapaMeTpoB remoguHamuku, BCP
N NCUXO3MOLIMOHANIbHOIO COCTOAHUA MalMeHTa) Kak ero
CNOCOBGHOCTb aAaNTUPOBATLCA K MOCTOAHHO M3MEHAOLNM-
CA YCNOBUAM OKpYXKaloWniA cpefbl, paccMaTprBaeTca Kak
$aKTop prcKa BO3HMKHOBEHUSA, HEGMAronpUATHOIo TeYeHNA
N nporpeccupoBaHuns 6onbWNHCTBa 3aboneBaHnin unu 6o-
nee nerkow aganTaumm K HOBbIM YCIoBUAM NpebbiBaHuA [19].

B paHHOM vccnenoBaHUM Mbl MPOBENN OLIEHKY M3Me-
HEeHU nokasatenen remoanHammkuy, BCP n ncuxosmouu-
OHaNIbHOro COCTOAHWA Y MaUMEeHTOB B Tpex rpymnnax, npo-
XOAMBLUMX KOMMJIEKCHOE HemMeanKaMeHTO3Hoe JieyeHune
C BKJTIOYEHVEM Pa3HbIX METOAUK Y naumeHToB ¢ Al 1 NoBbI-
LUEHHOWN METEOUYBCTBUTENIbHOCTDBIO.

BbiAaBNEHbl NONOXUTENbHbIE M3MEHEHUA MOKa3aTenemn
BCP Bo Bcex rpynmnax, HO CTaTUCTUYECKU 3HauMMble —
TONbKO B rpynmne cpaBHeHWA | y naumeHToB, NonyyaBLUnNX
neyebHy0 TMMHACTMKY B COYETaHWM C aspoTepanuvernt Ha
¢oHe 6a30BOM NporpaMMbl HEMEAVKAMEHTO3HOTO Jeve-
HWA. Y naymeHTOB 3TOW rpynmnbl Nocse nonyyeHnsa Kypca
NeYEHNA KaK MO BPEMEHHbIM, TaK U YaCTOTHbIM MokasaTe-
nAmM obHapy»keHa [OCTOBepHaa akTUBaLMA NapacumnaTu-
YecKoro 3BeHa BereTaTUBHOM PErynsaumMm CUCTeMbl KPOBO-
obpalleHns 1 pocT BAVAHNA AblXaHMA Ha PUTM cepaua, uTo
N NOATBEPXKAAETCA CHUKEHMEM CUCTOMNYECKOTO U Myfb-
cooro Afl, YCC n pacyeTHbIM BereTaTUBHbIM WHAEKCOM
Keppo. Kpome Toro, BblpaxXeHHOe HanpsaKeHne perynaTop-
HbIX cMcTem opraHu3ma no nokasatenam VIH n MAPC y na-
LIMEHTOB 3TOW rpynnbl CHU3UIOCb 4O YMEPEHHOrO, a Ce-
[l0BaTeNbHO, MOBLICUINCL aanTaUMOHHbIE BO3MOXKHOCTU
OpraHuM3Ma npw Bo34encTBUN PasnnyHbiX GpakTopos, B TOM
yncne N3MeHeHUM KIMMaTONOroAHbIX YCII0BUIA.

B uenom noBbiweHre aganTaUMOHHbIX BO3MOXXHOCTEN
N ynyyweHne ¢YHKUMOHANbHOIO COCTOAHMA MaUMEHTOB
¢ AT 1 NOBbILIEHHON METEOUYBCTBUTENIbBHOCTLIO NPU MpPU-
MEHEHUN MPOrpammbl HeMeAUKAMEHTO3HOrO JieyeHus,
noslyyeHHble B AaHHOM UCCNIeloBaHWK, BKoYatowen ne-
yebHy0 T’MMHACTUKY W [O3MPOBaHHYI0 aspoTepanuto, No-
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3BONAET ONTMMM3UPOBATH CAHATOPHO-KYPOPTHOE NleYeHne
naumeHToB ¢ Al ¥ NOBbILIEHHOWN METEOUYBCTBUTENIBHOCTbIO
1 0O6VTbCA BbI3AOPOBNEHNA B CTaHAAPTHbBIE CPOKM HAX0X-
LEHUA B CAHATOPHO-KYPOPTHBIX YUPEKAEHUAX.

JOCTOVMHCTBOM Hallero nccnefoBaHUsA ABAAETCA pa3pa-
60TKa 1 n3yueHre spdeKTMBHOCTU MeTofa peabunuTtaumm
naumeHToB ¢ Al 1 MOBbIWEHHOW METEOUYBCTBUTENbHO-
CTblO, BK/TOUABLLETO a3poTepanmio U Jo31POBaHHble Gpr3n-
yecKme HarpysKu, Kak metoga, Hambosee NonHO BAMsAIOLLE-
ro Ha N3BECTHblE MEXaHN3Mbl METEOUYBCTBUTENIbHOCTM.

K HepgocTaTKam HaLEero NccefoBaHNA MOXHO OTHECTU
OTCYTCTBME NEPUOAA U3YUYeHUs OTHANeHHbIX NOCNeCTBUN
NMPVYIMEHEHNA Kypca HeMeAMKAMEHTO3HOMO fleyeHus, no-
3BONAIOLLErO OLEHWTb BAMAHME MeToAa Ha obLyio u cep-
[EYHO-COCYANCTYI0 3a601eBaEMOCTb I CMEPTHOCTb.

3AKJTIOMEHUE

B pesynbraTe NpoBefeHHOro Hamy UCCnefoBaHWsA Obina
060CHOBaHa 3PPeKTUBHOCTb MPUMEHeHUA pa3paboTaH-
HOW NPOrpamMmbl CAaHaTOPHO-KYPOPTHOIO NleYeHnsA NaLmeH-
TOB € Al' 1 MOBbILIEHHON METEOUYBCTBUTENBHOCTbIO, BKIIHO-
yatoLLel NpoLeaypbl AO3MPOBAHHON aspoTepanuu, obwme
BaHHbl C XJIOPVAHO-HAaTPMEBOW MUHEPanbHOW BOAOW, ra-
30BO3[YLUHbIE YINEKNCIble BaHHbI, FPA3eBble anmivKaumm,
rmnepbapuyeckyto OKCMreHaumio, neyebHyo rMHaCTUKY
Mo MeToauKe Npu 3aboneBaHNAX cepaua 1 NCUxoTepanuio
Ha ¢oHe Ga3nCHOM MepmKameHTo3HoW Tepanun. OCHOB-
Hble 3GPeKTbl JaHHOM MPOrpammbl HeMeOVMKaMeHTO3HO-
ro fieyeHna 3aknoyanncb B Koppekuyum yposHa All, YCC,
ONTUMM3ALMIN LeHTPaNbHbIX PErynATOPHbIX MeXaH13MOB,
bYHKUMOHANbHOTO COCTOAHMA CepheYHO-COCYANCTON CUC-
TeMbl 1 YNyYLLeHUA NCUXO3MOLMOHANIbHOTO COCTOAHMA.

BknioueHne pa3paboTaHHOW HamMu MporpaMmbl Heme-
AVKaMeHTO3HOro neyeHna Al 1 NOBbILWEHHON MeTeouyB-
CTBUTENIbHOCTW B LWMPOKYIO KIMHMYECKYI0 NPaKTUKYy Mo-
3BOSIUT ONTMMU3MPOBaTb CaHAaTOPHO-KYPOPTHOE JleueHune
[aHHOW KaTeropuu naumMeHToB U Ao6UTbCA Bbi3LOpOBIe-
HNA B CTaHOAPTHblE CPOKM HaXOXKAEHUA B CaHAaTOPHO-KY-
POPTHbIX YUpEKAEHUAX.
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kputepuam ICMJE (Bce aBTOpbl BHEC/IM CYLLECTBEHHbIN BKNag
B pa3paboTKy KOHLenuumm, NpoBeAeHe NCCIef0BaHNA 1 NOAro-
TOBKY CTaTby, NPOUNY 1 0fo6punn GrHanbHyo BepCuto nepeq,
ny6nukaumen). Hanbonblunii BKnag pacnpeneneH ciepyowmnm
obpazom: KHazesa T.A. — HayuyHoe 060CHOBaHWE, METOLOSIOT S,
NnpoBepKa 1 pefakTUpPOBaHME PYKOMUCKU, KyprpOBaHMe Nnpo-
eKTa, pyKoBOACTBO NpoeKToM; lpuweykmHa M.A. — HanncaHue
YyepHoBYKa pykonucy; ikosnes M.KO. — HayuHoe 060CHOBaHNe,
aHanus faHHblx; Banbuesa E.A. — nporpammHoe obecneyeHue,
BepudUKaLmA faHHbIX, BU3yanusauma; HukntmH M.B. — npo-
BeJeHe NCCNIefoBaHMs, obecneyeHrie MaTepuanos s ucce-
LOoBaHNA, Kypauma faHHbIx; Abpamosa b.10. — aHanu3 gaHHbIx;
YepHoB A.B. — puHaHCKMpOBaHVe NpoeKTa.

UcTouHnKu ¢puHaHcmpoBaHua. [laHHOe nccnefoBaHme He
6bINo NoAAepPKaHO HUKAKMMM BHELWHUMY UCTOUYHUKaMK Gpu-
HaHCMPOBAHUS.

KoH$nuKT nHtepecos. flkosnes M.K0. — 3amectuTenb gupek-
TOopa No CTpaTernyeckomy pasBuUTUIO MeAULIMHCKON AeATenb-
HOCTU HaumoHanbHOro MeauLMHCKOro NccnefoBaTeIbCKoro
LieHTpa peabunmtaumm n KypopTonornm, YneH peaakLoHHOM
Komnnernm }ypHana «BecTH/K BOCCTaHOBUTENbHOWN MeANLIMHbI»;
HukntnH M.B. — grnpeKTop CaHaTOPHO-KYPOPTHOIO KOMIIeKca
«BynaH» — Hay4yHo-KnnHnYeckoro ¢unmana HauroHanbHoro

MeANLUMHCKOrO MCCIIeAoBaTeNbCKOro LeHTpa peabunutaumnm
n KypopTonornn MuH3gpasa Poccum, rmaBHbIA BHELUTATHbIN
cneuunanncT No cCaHaTOpHO-KypopTHOMY feny MuHsgpasa Poc-
CUK, YneH pefakLMOHHOW Konnernn »ypHana «BecTHUK Boc-
CTaHOBUTENbHON MeanunHbl». OcTanbHble aBTOPbI 3aABAAIOT
OTCYTCTBME KOHONMKTA NHTEPECOoB.

3Tnyeckoe yTBepKaeHune. ABTOpbl 3aABNAIOT, UTO BCe MpoLie-
Zypbl, NCMOJIb30BaHHbIE B JaHHOW CTaTbe, COOTBETCTBYIOT 3TU-
YeCKUM CTaHfapTaMm yupeXxaeHuiA, NpOBOAMBLLNX NCCNeOBaHNE,
1 COOTBETCTBYIOT XeJIbCMHKCKOW AieKnapauum B pegakumm 2013 r.
MpoBeaeHmne nccnefoBaHUsi 0foOPEHO NOKaNIbHbIM 3TUYECKUM
komuteToM npu OIBY «HaunoHanbHbI MegUUMHCKII nccneno-
BaTeSIbCKUN LEHTP peabunutaumm n KypopTonorun» MuHsgpasa
Poccuwm (r. Mockea, Poccusa) (npotokon N 4 ot 15.04.2021).
UnopmupoBaHHOe cornacme. B nccnegoBaHnm He pac-
KpblBaeTCA CBeAeHUI, NO3BONAWMNX NAeHTUPULMPOBaTb
JINYHOCTb NauymeHTa(oB). OT BCcex MaLMeHTOB (3aKOHHbIX Npef-
cTaBuTenen) 6bi10 NoNyYeHO NMCbMEHHOE corfacue Ha ny6nu-
KaLuuio BCe COOTBETCTBYIOLEN MEeAULMHCKON HbOopMaLmy,
BKJTIOUEHHOW B PYKOMKUCh.

[ocTyn K flaHHbIM. [laHHble, NOATBEPKAAIOLLME BbIBOAbI 3TOFO
nccnenoBaHUsA, MOXHO NOyYnTb MO 060CHOBaHHOMY 3anpocy
y KOppecnoHAMpyoLLero aBTopa.
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OnbIT NPUMEHEeHUs FTMNOKCUYEeCKOro KOHAULMOHUPOBAHUS B NPOrpaMmax
peaéunuTaumMm NALMEHTOB C XPOHUYECKMMU NPOPEeCCUOHANbHBIMU
3060neBAHUAMM Nerkmx: NUNOTHOe UCCefoBaHMe

Yxkan C.", & AukacoB E.E.", ) flyaHuk E.H.", ') PymanuyeBa 0.U1.%, ') Tnasaues O.C.""

" Mepeswili Mockosckuli 20cyddapcmeeHHbIl MeduyuHCcKul yHusepcumem um. U.M. Ceyeroga (CeyeHosckuli yHugepcumem),
Mockea, Poccus
2 HayyHo-uccnedosamersibckuli UHCMumym meouyuHsl mpyoa um. H.®. Mameposa, Mockea, Poccus

PE3IOME

BBEJEHUE. XpoHnyeckne npodeccroHanbHble 3a6oneBaHus nerkux (XM3J1) npenctaBnsaioT coboi cepbesHyo MeaNLNHCKYO 1 CO-
LuanbHyio npobemy, CB3aHHYI0 C BbICOKOW CTeMNeHbio KOMOPOUAHOCTY 1 CUCTEMHBIMU HapYLLIEHMAMU, BKIOYan Kaparometabonuye-
CKMe V3MEHEHMS, BblPaXKeHHbIV OKCUAATVBHbBIN CTPECC, XPOHMYECKOE BOCMaNieHre, aBTOHOMHYHO U UMMYHHYIO AU3perynauuio, u BegyT
K UHBaNMAM3aUMM N CHKEHUIO KauecTBa XM3HW. [lepcneKkTMBHbIM MeToaoM peabunutauyum nauynentos ¢ XM3J1, Hapagy ¢ 6a3ucHon
Me[VIKaMeHTO3HOM 1 annapaTHo dranoTepanmei, ABIAETCA MNnoKcnyeckoe KoHanumnoHnpoaHue (MK), B YaCTHOCTW, MHTEpPBasbHble
rMMNOKCUYECKU-TUnepoKcuyeckue sosgeinctansa (UIMB), KoTopble MOryT ynyullaTb afanTalUOHHblE MEXaHU3Mbl U CHUXAaTb BOCManu-
TenbHble NpoLecchl.

LLEJTb. OueHnTb 3$deKTUBHOCTL 1 6e30MacHOCTb NpumeHeHus B B nporpammax KOMMIeKCHoN peabunutayum nauymeHTos ¢ XM3J1.
MATEPUAJIbI U METO[bIl. NMpoBeaeHo ogHOLEHTPOBOE Cienoe paHAOMU3MPOBaHHOE MaLebo-KOHTponMpyeMoe 1ccinegoBaHme
¢ yyactiem 60 nauueHToB (32 MyXUMH, 28 XeHLWWH, CpefHMI BO3PpacT cocTaBun 58,2 + 14,1 neT, cpeaHAn AnuTenbHOCTb 3abonesa-
Hus — 15,9 £ 2,8 neT) ¢ XM3J1 (npodeccnoHanbHaa bpoHxmanbHas actma — 59,3 %, NpodpeccnoHanbHbI XPOHNYECKUA OPOHXUT —
18,5 %, npodeccroHanbHaa XxpoHmyeckas obCTPyKTBHaA 6one3Hb nerkux — 11,1 % 1 npodpeccMoHanbHbll SK30reHHbIV annepru-
yeckun anbeeonuT — 11,1 %), pa3geneHHbIX Ha ABe rpynnbl: ocHoBHas rpynna (n = 30) nonyyana 12 npoueayp UIMTB 3a 3 Hepenn,
KOHTposbHasa rpynna (n = 30) — nnaye6o-npouenypbl. O6e rpynmnbl Npoxoanny CTaHAAPTHYO MeANKAMEHTO3HYI0 U Gpr3noTepaneBTu-
Yeckyto peabunutaumio. OLeHMBanncb KnnHuYeckme, GyHKLMOHabHble 1 1abopaTopHble NoKasaTenu Jo 1 nocie Kypca peabunura-
LUK, a TaKXKe UX OTHOCUTeNIbHaA AMHaMKKa.

PE3YJIbTATbl 1 OBCYXKAEHUE. B rpynne UIMB oTMeueHO 3HauuTesnibHOE yNyudlleHre TMMOKCUYECKON yCcTonumBocT (mo npobam
LtaHre 1 leHuya npu NpoBefeHUN MMNOKCMYECKOrO TeCTa), CHUXKeHVe 6POHX006CTPYKTMBHbBIX MPOABAEHUN, YNyULIeHe NoKa3aTenen
bYHKLMM BHELLHEro AblXaHWA Y CHXKeHVE apTepranbHOro AasneHus. Takxke Habntoganocb yBenvmyeHve TonepaHTHOCTY K Gr3nyeckom
Harpyske rno AaHHbIM TecTa WeCcTUMUHYTHOM Xxoab6bl (TLX) (nprpoct — 11,9 + 8,6 % OT UCXOAHBIX 3HAYEHWIA), YMEHbLUEHUNE BblPaXKeH-
HOCTV OfBILIKY 11 CYObEKTUBHBIX OLIEHOK TSXKECTW Harpy3Ku no wkase bopra. B KOHTponbHON rpynne nonoxuTenbHas AMHaMuKa B H-
JAMKaTopax rMnoKCMYecKol TonepaHTHOCTY, BpoHX006CTpyKLMK, NepeHocnmocTm TLX 6bina 3HauMmMo MeHee BblpakeHa. Pesynbrathl
nccnefoBaHvsA NOATBEPXKAAOT, UTo npouenypbl ATTB MoryT ciy»nTb 3HaUMMbIM AOMONHEHVEM K CTaHAAPTHON peabunutaumm naumeH-
ToB ¢ XIM3J1, cnocob6cTBYA yNyuLIEHNIO KNTMHUYECKKX 1 GYHKLIMOHANbHbIX NMOKa3aTenen, KoppeKLuuy KOMOpOMAHbIX PacCTPOMCTB.
3AKJTIOYEHUE. Mpouepnypbl UITB aiBnsioTca 6e3onacHbIM 1 3bbeKTVBHbIM METOLOM JOMNONHEHNA CTaHJaPTHOW peabunutaumm naum-
eHTOB ¢ XM3J1, npuBofAwyMm K 6o5ee 3HaUNMOMY YNyULLEHWNIO FTMMOKCMYECKON YCTOMUYNBOCTY, NePEeHOCUMOCTY GU3NYECKNX HArpy3oK,
CHUXeHVI0 BPOHX006CTPYKLMU U HOpManu3aLuuy apTepranbHOro AaBeHrsa B CPaBHEHUY C JaHHbIMU NJiaLe60-KOHTPons.

KJTHOYEBDIE CJTOBA: xpoHuueckuie npodeccroHabHble 3a6051eBaHA Nerkux, peabunnTtaLms, HTepBanbHble TMIoKCUUYECK-
rUnepoKcMyeckie BO3AeNCTBUA, HarPy30UYHasA BLIHOCTMBOCTb

[na untuposanus / For citation: YxaH C., Aukacos E.E., lyaHuk E.H., PymaHuesa O./., Thazaues O.C. OnbIT NprYMeHeHNsA MnoKCUYecKo-
ro KOHAVLMOHMPOBaHKA B MPOrpaMmMax peabunmtaumum naumeHToB ¢ XPOHUYECKUMM NPOodeCccMOoHanbHbIMM 3a60/1€BaHUSMI NETKNUX: M-
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ABSTRACT

INTRODUCTION. Chronic occupational lung diseases (COLD) represent a serious medical and social problem associated with a high
degree of comorbidity and systemic disorders, including cardiometabolic changes, pronounced oxidative stress, chronic inflammation,
autonomous and immune dysregulation, and leading to disability and reduced quality of life. Hypoxic conditioning (HC), in particular,
intermittent hypoxic-hyperoxic exposures (IHHE), which can improve adaptation mechanisms and reduce inflammatory processes,
is a promising method of rehabilitation of patients with COLD, along with basic medication and physiotherapy.

AIM. To evaluate the efficacy and safety of IHHE application in the programs of complex rehabilitation of patients with COLD.
MATERIALS AND METHODS. A single-center blind randomized placebo-controlled study with participation of 60 patients (32 men,
age 58,2 + 14,1 years, desiase’s duration 15,9 + 2,8 years) with COLD (occupational bronchial asthma — 59.3 %), occupational
chronic bronchitis — 18.5 %, occupational chronic obstructive pulmonary disease — 11.1 %) and occupational exogenous allergic
alveolitis — 11.1 %), divided into two groups was conducted: the main group received 12 sessions of IHHE in 3 weeks, control group —
placebo procedures. Both groups underwent standard medical and physiotherapeutic rehabilitation. Clinical, functional and laboratory
parameters before and after the rehabilitation course were evaluated.

RESULTS AND DISCUSSION. In the IHHE group there was a significant improvement of hypoxic resistance (according to Stange’s and
Gench’s tests, hypoxic test), reduction of broncho-obstructive manifestations, improvement of external respiratory function indices and
reduction of blood pressure. There was also an increase in exercise tolerance according to the six-minute walk test (6MWT) (an increase
of 11.9 + 8.6 % from baseline), a decrease in the severity of dyspnea and subjective assessments of exercise severity according to
the Borg scale. In the control group, the positive dynamics in the indicators of hypoxic tolerance, broncho-obstruction, and 6MWT
tolerance were significantly less pronounced. The results of the study confirm that IHHE procedures can serve as a significant addition
to the standard rehabilitation of patients with COLD, contributing to the improvement of clinical and functional parameters, correction
of comorbid disorders.

CONCLUSION. IHHE is a safe and effective method to be added to standard rehabilitation of patients with COLD, leading to more
pronounced improvements of hypoxic resistance, exercise tolerance, reduction of broncho-obstruction and normalization of blood
pressure.
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BBEAEHUE

XpoHunuyeckne npodeccroHanbHble 3aboneBaHnA ner-
Kux (XM3J1) anAoTcA cepbe3Hol Npobnemoit, Haknagbl-
BaloLLeN 3HauuTenibHoe GpemMA Ha CUCTeMbl 3[paBOOXpa-
HeHnA Bo BceM mupe [1, 2]. XM3J1 npn3HaHbl CUCTEMHbBIMMA
3ab60M1eBaHNAMK, XapaKTepU3yWNUMNCA, MOMUMMO Nep-
BUYHbBIX OPOHXONEroYHbIX MNPOABMEHUN, BbICOKOW CTe-
NeHblo KOMOPOMAHOCTU C KapamomeTabonmyeckumm ms-
MEHEHUAMM, aBTOHOMHOW U VMMYHHOW Au3perynauuern,
XPOHMNYECKMM BOCMaseHNEM, TPEBOXKHO-AEMPECCUBHBIMM
PacCTPONCTBaMU, KaxeKcner, 0CTeoNnopo3oM 1 aHOManus-
MU CKeneTHbIX Mbiwl [3, 4]. B pa3sutum XMN3J1 oTmevaetca
onpepeneHHaa CTagUMHOCTb, NPodeccnoHanbHbIN Xapak-
Tep 3aboneBaHUsA ycTaHaBNMBaeTCcA 0ObIYHO Yepes 5-7 neT,
daKkTopamMn pucka nprcoeanHeHns 06CTPYKTUBHbBIX HapY-
LWEHWI NPU KOHTaKTaxX C TOKCMKOANNEPreHHbIMK a3po30-
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NAMMW 1 OpPraHOMMHEpPanbHON MNbUIbIO ABMAATCA reHeTUYe-
cKasA npeapacnosioXeHHOCTb, Hanuune anabeta, KeHCKN
Mnon, HapyLleHvie LMTOKMHOBOrO cTaTyca [5-7].

MporpeccnpoBaHme natonorMn (Kak MHTepCTMLManb-
HbIX 3ab0neBaHWIN Nerkmx, Tak N XPOHMNYECKOro 6poHXMTa
(XpOoHMYeCKni 0BCTPYKTUBHDLIN BPOHXUT nerknx — XOBJT)
COMPOBOXJAETCA YTAXKeNneHneM KOMOPOMAHbIX COCTOA-
HWUA, B YaCTHOCTU, CYLLECTBEHHO MOBbILLAET PUCK remMop-
parmyeckoro UHCynbTa U OCTPOro KOPOHAPHOIO CUHAPO-
Ma [8], 310KayeCTBEHHbIX TEFOYHbIX HOBOOGPazoBaHwuii [7],
BefeT K UHBaNMNAM3aLny U CHUPKEHUIO KauecTBa »KMU3HU Na-
umeHToB ¢ XIM3J1, MHOrne 13 KOTopbIX HaXoQ4ATCA B TPyQO-
cnoco6Hom Bo3pacTe [7].

B neueHun XTM3J1 ocHoBHOM ynop 060CHOBaHHO AienaeT-
€A Ha 6a3nCHYI0 MEeAUKAMEHTO3HYIO Tepanuio, OAHAKO Mpu
Ha/IMuMn COMNyTCTBYIOLLEN MaTONOr1K, MIOXOoN MepeHoCU-
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MOCTW, NOBGOUHbIX 3PdeKTax NpPUMeHeHre MeaNKaMeHTOB
B OTAENbHbIX C/yYasAX OrpaHWYeHO, YTO aKTyanusupyet
NpYMeHeHne AnA Takux NaLMeHTOB KOMMIEKCHbIX peabunnu-
TaLMOHHBIX MPOrpamm, CoueTaloLMX MeArKaMeHTO3HYHO Te-
panuio, MeTobl Gr3nyecko peabunmTalum, COBPeMeHHbIe
annapaTtHble dursnoTepaneBTnyeckne metogukm [7, 9]. Og-
HVIM 13 OTHOCUTENIbHO HOBbIX MOAXO0B ABMAETCA METOA, M-
MOKCUYECKOro KOHANLMOHPoBaHuA (TK) — nHTepBanbHbIX
rmnokcmnyeckmx sosaenctenii (UINB), npumeHsaembIx B ycno-
BUAX NMOKOA B BMAE NMOBTOPAOLYMNXCA KOPOTKMX (3—10 MUHYT)
3NU30[40B AbIXaHWA TMMOKCUYECKMMU Fa30BbIMU CMECAMU
(ITC 14-10 % O,), nepemexaemMblx KOPOTKAMM (36 MUHYT)
NHTepBanamMm HopMoKcmyeckoro (21 % Oz) ObIXaHuA.

WIB MoryT NpMMeHATbCA B COCTOAHMM MOKOA U B COYe-
TaHUM C GU3NYECKMMU YNPaKHEHVAMU (MHTepPBasbHbIE M-
nokcmyeckune TpeHnposku (UI'T)) [10]. 3a nocnegHune gecs-
TUNEeTVA B pAAe UCCcnefoBaHUA COOBLLAeTCA, UTO NpUMeHe-
Hve VB ynyJluaeT He TONbKO CMOPTMBHbIE pe3ynbTaThl, HO
1 pa3nnyHble KIIMHNYECKEe COCTOAHNSA, BKIOUaA cepaeyHo-
COCYAWCTbIe 1 NleroyHble 3aboneBaHns, a Takxe meTabonu-
yeckue 1 HeBposornyeckune pacctponctaa [11-14]. MNpuruem
[l0Ka3aHo, UTO IMEHHO Kypc npoLiefyp C KOPOTKAMU 3MK30-
JaMU rMNOKCHM-PeoKCUreHaLmnm, @ He NOCTOAHHAA MMOKCK-
yeckad CTUMyNAUMA B TeueHue Bcel npoLeaypbl ABnAeTcA
6onee 3GpHEKTUBHBIM B LOCTUMEHNM MO3UTUBHBIX TPEHNPY-
towmx 3¢¢deKToB (NOBLILWEHKE YPOBHA remMornoburHa, 3pu-
TpouuToB 6€3 NPU3HAKOB «TUMOKCMYECKOrO» CTPecca B BUAe
MOBbILIEHWA KOPTM30M1a U CHUXKEHWS UMMYHOTOGYMHOB)
[15]. OnncaH onbIT NpMMeHeHMA pa3Hbix NpoTokonos WIMB
y NauneHTOB C XPOHUYECKUM OPOHXUTOM, BPOHXMANbHON
aCTMOW CpefHen TAXKeCTH, BbICOKM puckom XObJT[16-18].

Ousnonornyeckne 1 MonekynapHble MexaH13mbl agan-
TUBHbIX 3PdEKTOB aKTUBHO M3y4yaloTCA U MpeacTaBrieHbl
B pAfe AeTanbHbiXx 0630poB [19-22]. KntoueBbiMy Tpurre-
pamu agantaumm K rMnoKCUM CYNTAOTCA PAL TPaHCKpUMN-
LMnoHHbIX pakTopos (HIFs, CREB, Atg3), akTuBMpyembiX Npu
fedurumTe KNCNOPOAQ, a TakkKe akTBHble pOpMbl KMCO-
pofda (ADK), npoayKumMa KOTOPbIX MOBbILAETCA B Nepuo-
Obl peokcureHaunn nocne runokcun. AQOK B ymepeHHbIX
KOHLIEHTpaLmAX akTuBupytoT pakTop TpaHckpunummu NFKB,
UTO JOMOJNHAET reMaToNornyeckune 1 HeremaTosiormyeckmne
3bdeKTbl apanTaumm K rmnoKCUM MHAYKLMEN aHTMBOCNa-
NUTENbHBIX MEXaHW3MOB, MOLYHOCTU aHTUOKCUAAHTHbIX
cuctem m np. [19].

[na nosbiweHns apdekTnBHocT UIMB npepnoxeHa Ho-
BaA TeXHONOrMa ajantaymm K runokcuy — MeTOA MHTep-
Ba/lbHbIX TUMOKCMYECKN-TUMEPOKCUYECKUX BO3LENCTBUN
(WITB), roe HopMOKCMYecKMe nay3bl MexAay AblXaHWeMm
[TC 3ameHAIOTCA [ObIXaHNEM TUMNEPOKCUYECKON CMeCbto
(30-40 % Oz) [23]. B neprogbl co3gaBaemMor rmnepokcum
nponcxoauT O6bICTpoe BOCCTAaHOBIEHME caTypaLmm KpPoBU
Kucnopogom n 6onee BbiparkeHHasA, YeM Npu HOPMOKCH-
yeckoln peokcureHaumu, MHaykuma AOK, Heobxopgmmblix
[NA 3anycka Kackafja pefoKC-CUrHanbHbIX afanTyBHbIX My-
Ten [11, 23]. MeTog UITB anpobupoBaH B NcCnefoBaHUAX
y MauneHToB C MeTabonmnyeckum CMHAPOMOM, KapAmoBa-
CKYNIAPHOW naTosiorven mwemMmyeckon 6onesHn ceppua,
B peabunnTauroHHbIX NporpaMMax Afaa NoXKubix nopen
[14, 24, 25].

OTHOCuTenbHO NpumeHeHna UIMB y naymeHToB € npo-
deccmoHanbHO 06YC/IOBNEHHBIMU  AJIUTENBHO MpPOTeKa-
IOLMMN XPOHUYECKUMW 3ab0neBaHNAMN Nerkux AaHHble
orpaHunyeHbl 1 HEOAHO3HAYHbI.
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LEJ1b

OueHKa 3¢ PeKTUBHOCTU 11 6€30MaCcHOCTU NPUMEHEHUS
K B pexnme UHTEPBaNbHbIX FTMMOKCUYECKU-TUNEPOKCHYe-
CKMX BO3AENCTBMI B NPOrpamMmmax KOMMIeKCHOW peabunu-
Tauum nauneHTos ¢ XIM3J1.

MATEPWUAIJIbl U METOADI

NccnepoBaHne npoBegeHo B KnuHuke OIBHY «Ha-
YUYHO-UCCNeA0BaTENbCKUN  MHCTUTYT MeAuurHbl  Tpyaa
um. H.O. N3mepoBa», 0406 peHO NOKabHbIM 3TUYECKMM KO-
muTeTom (Npotokon N2 28-20 ot 07.10.2020 r.) c cobntoge-
HMeM 3TUYECKUX CTaH4APTOB, ONMUCAHHbIX B XeNIbCUHKCKON
[eKnapaumm o npuHUMnax MeaULMHCKMX UCCefoBaHNi
c yyactuem niogen (bronneteHb BcemmpHol opraHusayum
3apaBooxpaHeHunsa, 2001). ln3aliH: OgHOLEHTPOBOE Cie-
noe NPoOCneKkTUBHOE PaHAOMM3NPOBaHHOEe MnaLeb0-KoH-
Tponupyemoe KIMHMYeCcKoe UcciiejoBaHve B napannenb-
HbIX rpynnax nauneHToB.

B pamkax HacToAwen paboTbl ncxofHo obcnefoBanu
114 nayuweHTOB B BO3pacTe OT 46 go 72 net, ¢ X3/, Ha-
XOAALMXCA B CTaBUIBHOM KIMHUYECKOM COCTOAHWUW, Ha-
npaB/ieHHbIX B OTAeNeHne npodeccroHanbHbIX U HEeWH-
beKLUMOHHbIX 3a60neBaHNn BHYTPEHHUX OpPraHoB OT BO3-
LEeNCTBUA XMMUYECKUX BeLecTB KIMHUKKU. Bce yyacTHUKM
npepocTaBuav NMCbMeHHOe MHPOPMMPOBaAHHOE cornacue
Ha yuvactue. M3 nccnepoBaHUA MCKNOYaNnUCb MauyeHTbl
B COCTOAAHUWN 3HAUYUTENIbHOW JeKOMMNEeHCauun 1 Te, KTo oT-
Kasanca oT yyactus.

Mo pe3ynbratam obcnefoBaHNA B ccnegoBaHue 66110
BKJIOYEHO 60 MaumeHToB (32 My>KUMH, 28 XeHLMH, cpes-
HUIM Bo3pacT — 58,2 + 14,1 neT), paHAOMU3NPOBAHHbIX
B ABe rpynnbl: rpynna UIMB (peabunutauma ¢ BKAOYEHMEM
12 npouepyp WUITB, n = 30), rpynna nnauebo (peabunmta-
LA ¢ BKtoveHnem 12 nnaue6o-UB, n = 30). KnuHunko-ge-
Morpadpuueckre xapakTepucTuUKN NaLmeHToB rpynn cpas-
HeHVA npefcTaBneHbl B Tabnuue 1. Kypc peabunutauyun
NpoBOAWIICA B YCNOBUAX CTaLMoOHapa B TeueHre 21 gHsA.

Mpouepypbl nHTepBanbHoro MK B pexnme UIMB otny-
cKanuncb Ha GoHe NporpaMmMbl MefIkaMeHTO3HOW Tepanuu
1 dpusroTepaneBTMUYECKON peabunmtaymm ¢ NpUMeHeHnem
annapata ReOxy Cardio (Aimediq S.A., Jliokcembypr, peru-
CTpaunoHHoe ypocToBepeHue Poccunickonn Qepepaunun
Ne P3H 2014/1486).

CrpykTypa npouenyp UIMTB dopmmpoBanacb UHANBK-
AyasnbHO Mo pe3ynbTaTam NpeaBapuUTeNbHOro NpoBeeHN
C KaxkabIM naumeHTom 10-MUHYTHOTO MMMOKCMYECKOro Te-
cta (I'T), BO Bpemsa KOTOPOro naumeHT AbIWNT Yepe3 poTo-
HOCOBYI0 MacCKy rMMoKCMYECKON rasoBow cmecbto ¢ 12 % O,
('TC-12) ¢ MOHUTOpPUPOBaHMEM 3HAUYEHWIA YAaCTOTbI Cepaey-
HbIX coKpaweHui (YCC) n caTypaumm KpoBU KUCIOPOLOM
(Sp0,) ¢ nomouypto nynbcomeTpa (Masimo SET, CLUA, Tou-
HOCTb M3MepeHna cocTaBuna =2 %), MHCTanIMPOBaHHOTO
B npubop ReOxy Cardio. [oporoBbiMn 3HaYeHUAMN Mpe-
KpaweHusa nogaun TC ycraHasnvsanm SpO, = 82 %, mak-
cumanbHbI npupoct YCC — He 6onee 40 % OT MCXOZHOrO.

Kputepnn npekpalueHua runokcnyeckor ¢asbl TecTa
BKJIKOUANM JOCTUKEHME KpUTuyecknx 3HadeHun YCC n/unn
SpO,, a Takke PpUKCaLmio BpeMeHU AOCTUXKEHUA MUHMASIb-
HOro 3HaueHua SpO, uan mMakcmanbHoro 3Havenuna YCC
MNocne fOCTMKEHUA OJHOTO 3 STUX KPUTEPUEB NPOUCXOAU-
N0 aBTOMaTMYecKoe NnepeKkioyeHrie Ha Noaavy rmnepoKcu-
UECKOW ra3oBoON CMecK, Noka 3HaueHns SpO, He BOCCTaHaB-
NNBaNMCb A0 NCXOAHBbIX. [1o pe3ynbTtatam [T paccumTbiBanca
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rmnokcmyecknin nHaekc (M) Kak CooTHoLIeHKEe BpeMeHH ae-
caTypauum Ko BpeMeHn peokcureHaumm n ¢opmmupoanacb
NMHAVBMAYasbHasA CTPYKTypa npoueayp UIMB (annTtenbHoCTb
nogaum [TC, rmnepokcnyeckom nay3sbl, NOPOroBoOe 3HaveHmne
fJecatypauun).

Mpouepypa coctosana U3 LMKIOB MMNOKCUYECKMX U TU-
NepoKCUYECKNX MHTEPBANIOB, NMPOAOIIKUTENBHOCTb KOTO-
pbiX aBTOMATUYECKWN PerynmnpoBanacb Ha OCHOBE MOHUTO-
pvHra napametpos SpO, n YCC. Mpu gocTrxkeHUn KputK-
yecknx 3HauyeHu ogHoro M3 nokasaTtenen nopava MC-12
MeHANACb Ha rMNepPoKCUYECKYIo (FiO2 =0,35), a npu BoccTa-
HOBJIEHVMN VCXOAHbIX 3HauyeHun SpO, BHOBb nofasanachb
TC-12 n 7. . B cpegHem Kakpasa TPEHUPOBKa BKIOYana
4-7 TMNOKCUYECKN-TUMEPOKCUMYECKUX LUKMIOB U Anunnach
40 MUHYT € 00WKM BpemeHeM BAbIxaHuA [TC-12 20-28 mu-
HyT. lo n nocne npoueaypbl U3MePANM 3HaUYEHUs CUCTO-
NINYECKOro 1 AMACTONMYECKOrO apTepuanbHOro AaBfeHns
(CAL v OAL), moHUuTOpUpoBanu YCC un SpO,, no 3aseplue-
HVW Npoueaypbl cobrpany nHdopmaLmio 0 NOGOYHbIX -
dekTax (4anobbl Ha roIOBOKPYKeHKe, OAbILLKY, cepaLebu-
eHue n np.).

Y NaumMeHTOB KOHTPObHOW FPYNMbl MPOBOAUANCE UMU-
TaUMOHHbIe NpoLeaypbl C MPYMEHEHMEM TOTO e Npubo-
pa, HO Npu Nogaye yepes Macky 06bIYHOIO yBAaXXHEHHOTO
Bo3ayxa. lNpoueaypbl UMeNN TOT XKe pPexuM (MPoaoKM-
TENbHOCTb U KONMYeCTBO), Kak 1 B rpynne WUITB. Mocne
Kaxkgown nnauebo-npoueaypbl U3MEPANOCh apTepuanbHoe
Aasnexune, YCCn SpO.,.

[lo n nocne Kypca 3-HepenbHoW peabunuTaumMm nauu-
€HTbI NPOLLIN KOMMJIEKCHOE 06CNeloBaHMe, BKloYatoLee
KIUHUYECKUI OCMOTP C MPUMEHEHMEM LWKanbl 06Lero
KnuHuyeckoro BneyvatneHma (Clinical Global Impression
Scale — CGI), KMMHMYECKUN U BUNOXMMUNYECKUI aHanu3
KpPOBW, CMMPOMETPUIO, NPOoBefdeHne AblXaTeslbHbIX MNPo6
(lWraHre n lenya), I'T, oueHKy KapamMopecnnpaTopHON Bbl-
HOC/IMBOCTM B TeCTe LWECTUMUHYTHOM X0 b0bI (TLLX).

CnnpomeTpuuyeckoe obcnenoBaHne  MPOBOAUIOCH
B COOTBETCTBMM C METOAMNYECKMU pekoMeHZaumammu Poc-
CUIACKOro pecnupatopHoro obuiectsa B 2023 r. ¢ npume-
HEeHMEeM 3KCNePTHOro CMPOMETPA C ONnuueln OKCUMeTPUKn
MIR Spirolab | (WTanua) n pokymeHTUpoBaHMeM NokKasare-
nen $opcnpoBaHHON XU3HEHHON eMKoCTU Nerkmx (OXKEJ),
obbema popcmpoBaHHOro Bblgoxa 3a 1 cek (OOB), nHaek-
caleHcnepa (OOB,/®KEJT) abCOMOTHBIX AMHMLIAX U B NPO-
LieHTax OT JOJIKHbIX UHANBUAYANbHbIX 3HAUEHNA.

3abop KpoOBM OCYLLECTBNANCA M3 BeH npeanneybA
YTPOM HaTOWAK, M3MepeHne mMoKasaTene BbIMNOJHEHO
C NPYMeHeHneM aBTOMATMYeCKOro aHanusatopa Sysmex
XT-2000i (Sysmex Corporation, fAinoHuA) n 6Guoxmmmnue-
ckoro aHanusatopa Konelab-BioSystems (Thermo Fisher
Scientific, Ounnanguna).

TLWX BbINONHANCA B COOTBETCTBUM C PEKOMEHAALMAMN
AMepUKaHCKOro TopakasibHoro obuectsa (ATS): nayneHT
nepemeLlanca B MPOM3BOJIbHOM Temrne no 30-MeTpoBOMy
KOpMAOPY B NPUCYTCTBMM Bpaya, PernctTpupoBany npon-
[EHHYI0 OMCTaHLMIo, 3HAYEHMA apTepuanbHOro AaBneHus,
YCC, SpO, po v cpasy Mo 3aBepLIEHNN TeCTa, OLeHNBaNu
CyObEKTUBHYIO NMepeHOCUMOCTb Harpyskm (wkana bopra)
N BblpaXXeHHOCTb oAbIWKK (wkana mMRC).

CTaTUCTUYECKUA aHaNU3 AaHHbIX MPOBOAWUAN C MOMO-
b0 NPOrpaMMHOro npogykTta Statistica 12.0. Pesynbratbl
npeacTaBneHbl Kak cpefHee U CTaHZAPTHOE OTK/IOHeHMe
(M £ SD). NpoBepka Ha HOPMaNbHOCTb pacnpeaeneHna
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BbINOJIHEHA C NpUMeHeHreM TecTa Konmoroposa — Cmup-
HoBa. Pa3nnuma KaueCTBEHHbIX MepeMeHHbIX aHann3npo-
BanMCb Npy Nomowy Kputepua x> n metoga Ouwepa. na
OLIEHKMN 3HaUMMOCTN MEXIPYMMOBbIX Pa3IMUNA NoKasaTe-
nen NPUMEHANCA KpUTepuin BuUnkokcoHa AnA cBA3aHHbIX
BbIOOPOK, KpuUTepnin MaHHa — YUTHU — ANA HECBA3aHHbIX
BbI6OPOK. [InA OLeHKM ANHAMUKI NOoKa3aTenen paccunTbl-
Basv B3BELLUEHHY0 AenbTy (A, %) no popmyne:

A=(M,~M,) /M, x 100 %,

rne M1 — NCXOQHOe 3HaYveHne NoKa3aTensa; ,\/\2 — 3HayeHune
NnoKa3atena B AHaMUKe.

Pasnuuma cumtanncb CTaTUCTUYECKN 3HAUMMbIMK npu
p < 0,05.

PE3YJIbTATbl U OBCYXXOEHUE

lpynnbl CpaBHEHMA He pa3nUyanncb MO OGONbLUNH-
CTBY KIIMHMKO-AeMorpaduueckmx nokasartenen (tabn. 1).
JoMuHMpytowen Ho3onornen nauneHTos 6bina npodec-
CMOHanbHaa 6poHxmanbHasa actma (59,3 %), B MeHbluem
npoueHTe ciyyaeB — NPOPECCMOHANBbHBIA XPOHUYECKNIA
6poHxMT (18,5 %), npodeccmoHanbHaa XOBJT (11,1 %)
N NpodeccUoHaNbHbIA 3K30reHHbIA anepruyecknuini anb-
BeoninT (11,1 %). AnnTtenbHOCTb 3a6oneBaHMA Y NALNEHTOB
cocTaBnana B cpegHem 13-18 net, 60/IbLUINHCTBO NaLneH-
TOB NMOCTYNWO B KIIMHUKY C 060CcTpeHnem (73,3 %), ocTanb-
Hble — B MJ1IaHOBOM NoOpPsAAKe; 26 YenoBek — paboTatoLyme
no npodeccun, octanbHble — HepaboTatowme. B rpynne
nnaue6o 6611 HECKONIbKO Bblle MPOLEHT KYPALLKMX, @ TaKKe
naLneHTOB C M3GbITOYHOM MACcCON Tefla U aTEPOCKIEPO30OM
6paxmoLedanbHbIX apTeEPUIA, YTO ObINO CBA3AHO C METOAOM
paHgomMmsaumu rpynn (6noyHasn). Lectb nauneHToB rpyn-
nbl Nnauebo He 3aBepWUIN KypC peabunutayumn no nauny-
HbIM NPUYMHAM U OblIM NCKITIOYEHbl U3 aHanmn3a B CBA3WU
C pPaHHEWN BbIMUCKOM U3 KNMHUKWU. BONbLNHCTBO NaLneHTOB
B 06eux rpynnax Mmenu BblpaXXeHHYI0 KapAnoBacKynsap-
Hyt0 1 MeTabonunyeckyto KOMOPOMAHOCTb.

MaymeHTbl rpynn CpaBHEHMA MPOLLAN NPOTrPaMMbl KOM-
NIeKCHON peabunutayuu, CywecTBEHHO He oTnyaoLwmne-
CA No Habopy MefVKaMeHTO3HOWN Tepanuun n ¢usmoTepa-
neBTUYECKMX MeToauK (Tabn. 2). PasHuua oTmeyeHa Tosb-
KO B YacToTe NPMMEHEHUA GUKCUPOBAHHbBIX KOMOMHAaLMIA
6poHxoannaTaLunoHHOM Tepanuu 1 B-6nokatopos (4alye
B rpynne UITB).

B Kypce peabunutaumm BCe MaumeHTbl, Npolweawune
Kypc WUITB /nnaue6o-npouenyp, OTMETUIN KX XOPOLLYO
NepeHOCUMOCTb C MUHUMAJbHBIMWU NOOGOYHbIMK 3ddeKTa-
mu. Tak, 12 naumenTos rpynnbl UIMTB 1 8 13 rpynnbl nnaue-
60 B nepBbix 2-3 ceccuax oTMeYanu 3aTpyaHeHMe BAOXa
C MAcKOW Ha nuue, nerkoe rofIoBoKpyxeHue n ceppuebu-
€HMe/NoTNNBOCTb, Npolueawne B nocieaylowmx npoue-
aypax. MHorue (16 naymeHToB 13 UIMB 1 10 nauneHToB 13
nnaue6o-rpynnbl COOTBETCTBEHHO) OTMEYaNy HEKOTOPYHO
COHNINBOCTb NPV MPOXOXAEHUN MHTEPBaSIbHbIX FMMOKCU-
yeckmx npoueayp.

McxoaHo rpynnbl CpaBHEHNUSA He pa3nnyanucb no 6osnb-
LWUMHCTBY KapavoreMoanHamMnyeckux MapameTpoB U Mo-
Kazatenam Kposu (Tabn. 3). Y 60MblUMHCTBA MaLMEHTOB
(16 — B onbITHON rpynne 1 19 — B KOHTPOJIbHO) OTMEYeH
YMepEeHHbI HPOHX000CTPYKTUBHDBIV CUHAPOM, Y 30 % BCex
06cnefoBaHHbIX — MOBbILWEHHbIN ypOoBeHb C-peakTUBHOMO
6enka (CPB).
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Ta6nuua 1. KnvHuko-gemorpaduryeckime xapakTepucTKm NauMeHToB rpynn CpaBHEHUA
Table 1. Clinical and demographic characteristics of patients in the comparison groups

[pynna UFTB / lpynna 3Ha‘IIIIMOCva
. nnaue6o / pasnuynin /
MNokasatensb / Indicator IHHE group .
(n = 30) Placebo-group Differences
(n=24) significance
Bospact / Age 59,1+ 15,2 56,9+ 12,9 p=0,23
Mon, my» / Sex, men 18 (60,0 %) 14 (58,3 %) p=0,62
[OnuHa Tena, cm / Height, cm 166,1+ 11,8 174,5+9,4 p=0,13
Macca tena, kr / Weight, kg 76,23 £ 16,4 83,75+11,8 p=0,70
Nnpekc maccbl Tena / Body mass index 27,32 +5,19 27,36 + 3,04 p=0,35
nponc:)n)Kwreanocl:b npodfeccmouanbuoro 3aboneBaHus, net/ 162424 154428 =068
Duration of occupational disease, years
I1po¢ec¢-:wouanbubm 3K30TeHHbIil annepruyeckuii anbBeonurt / 4(133%) 283 %) p=014
Occupational exogenous allergic alveolitis
NpodeccnoHanbHas XxpoHMYecKas 06CTPYKTUBHas
6onesHb nerkux / 2 (6,7 %) 4 (16,6 %) p=0,51
Occupational chronic obstructive pulmonary disease
MNpodeccnoHanbHas 6poHxmnanbHanA actma / o 0 _
Occupational bronchial asthma 18 (60,0 %) 14583 %) p=073
MpodeccnoHanbHbIN XPOHNYECKNI GPOHXUT / o o _
Occupational chronic bronchitis 6(20,0%) 4(16,6%) p=030
KypeHue / Smoking 2 (6,7 %) 6 (25 %) p=0,03
Oxkonoruyeckue 3a6oneBanus / Oncological diseases 0 1 (4,2 %) —
MnepToHnuyeckasn 6onesHb, ctagum 1-2 / Hypertension, stage 1-2 22 (73,3 %) 20 (83,3 %) p=0,62
MinepToHnyeckan 6onesHb, crapgus 3 / Hypertension, stage 3 3(10%) 2 (8,3 %) p=0,47
Atepocknepos nepudepuyeckux aprepuii / o o _
Atherosclerosis of peripheral arteries 6(20%) 6(25%) p=073
Atepocknepos 6paxuouedanbHbix apTepuin / 0 _
Atherosclerosis of brachiocephalic arteries > 12(50%) p=0,05
Dunabert / Diabetes 8 (26,7 %) 7 (29,2 %) p=0,59
N36biTouHas macca Tena / Overweight 12 (40 %) 17 (70,8 %) p=0,04
OxupeHue 1-2-ii cragunm / Obesity 1-2 stage 6 (20 %) 4 (16,6 %) p=0,70

MpumeyaHue: M + 0 — cpedHee U cMAHOApPMHOE OMKJ/IOHEHUe, Kame20pudadJsibHble nepeMeHHble, 8 AOCOTIOMHbIX 3HAYEHUAX
u 0onu 8 %; IITB — uHmepesasibHble 2uNOKCUYeCKU-2unepoKcuYeckue 8030elicmaus.
Note: M + 0 — mean and standard deviation, categorical variables, in absolute values and in %; IHHE — intermittent hypoxic-

hyperoxic exposures.

Mpu obcnepoBaHnKM B 3aBepLUeHUN Kypca peabunuta-
LMW Y BCEX MaLMEHTOB OTMEYEHO yNyULlleHne COCTOAHMA No
wKane kKnnHuyeckoro sneyvatneHua CGI-C (Clinical Global
Improvement or Change), ogHako B rpynne AIMB 3HaueHne
6anna CGI-C 6bi510 3HaUMMO MeHblue (2,6 + 1,8 n 4,6 + 2,1
COOTBETCTBEHHO, p = 0,03).

Mocne Kypca peabunutaumm y naLMeHToB rpynn cpas-
HEHMA NPOU3OLLNIO MOBbIWEHNE TUMOKCUYECKOWN YCTOM-
yMBOCTU B pe3ynbTatax Npob LTaHre n leHya, Nnpyn 3TOM
CTeneHb NPUPOCTa BPeMeHM 3aieprKKI AbIXxaHNA Ha BAOXe
1 Bblgoxe Oblfia 3HauMmo 6onblue B rpynne UIMB (1abn. 2).
B rpynne UITB Take oTMeueHO JOCTOBEPHOE MOBbILEHNE
3HaveHun ' npn noBTopHOM nNpoBegeHun 'T.

Ha doHe mepumkameHTO3HOM Tepanuu 1 GusroTepanes-
TUYeCKMX NpoLeayp Y BCex MauveHTOB OTMEYEHO MOBbILLe-
HVe nokasaTenei GyHKUMU BHELIHEro AblXaHWd, Mpu 3TOM
B rpynne UIMTB cteneHb npupocta OPB, 6binia 3HauMMO Bbile,
yem B KOHTponbHoM. Takxke B rpynne UIMB oTmeueHo 3Hauu-
Moe cHuKeHue 3HayeHnn YCC n JAl B COCTOSHUN MOKOSA.

B 3HaueHMAX oTAeNbHbIX NoOKasaTenen KpoBWU Cylle-
CTBEHHOW AWHaMWKM He OOHapy»eHO, OTMeueHbl NMLb
TeHAeHUMM K 6onbluer cTeneHn NpUpocTa reMornobunHa
N CHUKeHuto 3HauveHnin CPB B rpynne UIMTB no oTHoweHwnto
K KOHTPOJSIbHOW.

NcxogHbii ypoBeHb KapAvopecnpaTopHOM BbIHOC-
NMBOCTY, oueHmnBaembli B TLUX, 6bIn CHUXEH npakTuye-
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Ta6bnuua 2. CpaBHEHWE MEAVKAMEHTO3HOW Tepanuy y NaLUeHTOB BblAENEHHbIX FPYNM B Kypce peabunutaumm
Table 2. Comparison of drug therapy in patients of selected groups in the rehabilitation course

lpynna 3HayMmMocCTb
MokasaTennb / r'm::a I:I::B/ nnaue6o / pasnuyni /
Indicator (n _93 0) P Placebo-group Differences
B (n=24) significance
[BoliHaa 6poHxofgunaTaLioHHas Tepanusa: GUKCMpoBaHHble
KoM6uHauuun 6ygecoHnga + popmortepona 160/4,5 mkr/gosa / o o _
Dual bronchodilator therapy: fixed combinations 20(66,7.%) 8(33,3 %] p=0,03
of budesonide + formoterol 160/4.5 mcg/dose
MynbmuKopT (pacTBOp) Yepes HeGynaizep 1 mn / o o _
Pulmicort (solution) via nebulizer 1 ml 15 (50,0 %) 11(45,8 %) p=0384
BygecoHuna+mukonuppoHuns 6pomug + Dopmortepon
160 mkr/7,2 mkr/5 mkr (120 gos), 2 go3bi 2 pasa B cyT/ o _
Budesonide Glycopyrronium bromide Formoterol 0 4(16.7%) p=0,03
160 mkg/7.2 mkg/5 mkg (120 doses), 2 doses a day
BunaHtepon+YmeknuavHua 6pomug 22/55 mkr, 1 ndranauuva/cyr / o o _
Vilanterol Umeclidinium bromide 22/55 mkg, 1 inhalation/day 4(13,3 %] 4(16,6 %) p =048
AuetunuucrenH 600 mr, 1 pas B cyT/ o o _
Acetylcysteine 600 mg 1 a day 27(30,0%) 8(33,3 %] p=006
B-appeHo6nokartopbl / Beta-blockers 10 (33,3 %) 4(16,7 %) p=0,04
Bnokaropbl KanbLueBbix KaHanos / o o _
Calcium channel blockers 10(33,3 %) 6(250%) p=011
NHrn6utopol AM® / ACE inhibitors 14 (46,7 %) 16 (66,7 %) p=0,69

MpumeuaHue: M + 0 — cpedHee u cmaHOAapMHoOe OMKJIOHeHUe, KaMme20pUasibHble NepeMeHHbIE 8 ABCOTIOMHbIX 3HAYEHUAX
u donu 8 %, IITB — uHmMepeasbHsle 2unoKcuYecKu-2unepokcuyeckue sosoeticmeaus, AlNIO — aHeuomeH3uHnpespawarouuli

tepmerm.

Note: M + 0 — mean and standard deviation, categorical variables in absolute values and in %; IHHE — intermittent hypoxic-

hyperoxic exposures, ACE — angiotensin-converting enzyme.

CKM y BCEX MaLMeHTOB (CpeaHAA NpongeHHaa AucTaHumA
coctaBnAna 260-440 M OTHOCUTENbHO YCNOBHOW HOP-
Mbl B 500 M Anf KeHWyH 1 600 M gnst My>4uH) (Tabn. 4).
Mpwn 3TOM y 6 naumneHToB rpynnbl UITB n y 5 n3 rpynnbl
KOHTPO/NIA OTMeYeHbl MPU3HaKM Harpy3ouyHoW gecatypa-
umn (cHrxkernmne SpO, nocne Tecta Ha 4 % v Gonee nnu
HUXKe 92 %) [26].

Mpn NOBTOPHOM TECTUPOBAHUN B KOHLIE Kypca OTMe-
YeH 3HauMMbIA MPUPOCT CpefHen MPONAEHHOW AUCTaH-
LN 1 CHUXKeHWe 6annoB B wkanax bopra 1 mMRC B obe-
nx rpynnax. B 1o xe Bpemsa cTeneHb CHUXEeHUA cpefHero
6anna no wkane bopra 1 3HaueHUn Cy6beKTNBHON OLIEHKN
BbIPaXeHHOCTW OfbIWKM MOCNe Harpysku Obina 3HauMMo
6onee Bblpa)keHa B OMbITHOW rpynne. Harpy3ouHaa fe-
catypauma otmeuyeHa Tonbko y 1 naumeHTta rpynnbl UIMTB
1y 3 NaUMeHTOB U3 rPyMnbl KOHTPONA.

B npoBeneHHOM nnaueb0-KOHTPONMPYEMOM UCCNEeR0-
BaHUW BNepBble NpoBeAeH aHann3 3gpdeKTUBHOCTU 1 6e3-
onacHocTv NnpuMeHeHna metofa K B pexkume UIMTB y nauym-
eHToB ¢ XIM3J1 Ha doHe MynbTMMOZaNbHOM CTaLMOHaPHOW
peabunuTtaymn. NMokasaHo, yTo fo6aBeHVe OTHOCUTENBHO
HenpoJomKuTenbHoro Kypca u3 12 npoueayp UIMB K kom-
NNeKCHOMY MefuKaMeHTO3HOMY 1 du3roTepaneBTUYECKo-
My NleYyeHuto NaLMeHToB NPUBOANT K 6onee BbipaKeHHOMY
YMEHbLUEHNIO KNUHUYECKON CMMNTOMATUKK, MOBbILLEHNIO
FMMNOKCMYECKON YCTONYMBOCTY (N0 AaHHbIM npob LUTtaHre
n leHya 1 Npu NoBTOpHOM npoBefeHUn 'T), CHUXeHWIO
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BbIPa’KEHHOCTU BPOHXOOOCTPYKTMBHOIO CUHAPOMA B AW-
HamuKe 3-He[eNnbHOro Kypca B CPaBHEHMM C MauueHTa-
MW, NMPOXOAMBLUMMM aHANOTMUYHbBIA KypC peabunutaummn
N Takoe e Konuyectso nnauebo-npoueayp UIMB. Mpynnbl
CpaBHeHMA ObINN YOOBNETBOPUTENBLHO CHaNaHCKPOBaHbI,
a NpuMeHeHne nnauebo-npoueyp ¢ TeM e obopynoBa-
Huem, uyTo 1 npu nposegeHun AIMB, no3BonaeT ncknounTb
TpeHupyloLLee BINAHNE AbIXaHWA Yepe3 CUCTeMY BO3YXO-
BOAOB MMMoKcMKaTopa.

Bbonee BbipakeHHaA AUHaMMKa B AAUTENIbHOCTU afnHOD
Ha BOoOXe 1 Ha Bblgoxe B rpynne UIMB npeacTtasnaeTca go-
CTaTOYHO MHGOPMATUBHBIM NMO3UTUBHBIM MPU3HAKOM: B UC-
cnepoBaHuu Hedhli A. et al. B 2021 r. JjoKa3aHbl BbicOKas
YYBCTBUTENbHOCTb M HAAEXXHOCTb TECTOB C MPOU3BOJIbHOM
3afePXKKOM AblXaHWA, B YaCTHOCTU, ASINTENBHOCTb arnHOd
KoppenupoBsarna c nokasarenamv OOB,, nHaekca lfeHcnepa
1 ABAANACb NPOrHOCTUYECKMM UHANKATOPOM BbIMOSHEHMWA
TWX nauuneHTtoB ¢ XObJ1[27].

B Hawwem nccnenoBaHUM ypOBEHb HArpy304YHON Tone-
paHTHOCTK, TecTMpyembilt B TLUX, Obin CylwecTBEHHO CHU-
XeH NpaKTUYeCcKn y BCex NaLmeHToB, YTO 06 bACHNMO, yuu-
TbiBasA BblpPaKEHHOCTb HPOHX00OCTPYKTNBHOIO CMHAPOMA
1 KapAMoBacKynApHOM KomopbuaHocTy. B Kypce peabunu-
Tauun OTMeYEeH 3HauYMMbIV MPUPOCT NPOMAEHHON ANCTaH-
umm TWX y naymenToB n3 rpynnbl UTB 1 B KOHTpOnbHOM
rpynne (nocnefHee oTpaXkaeT afeKBAaTHOCTb Mofo6paH-
HbIX Npoueayp B Kypce peabunutaumm n 3¢PpeKTMBHOCTb
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Ta6nvu.|a 3. JlnHamunKa otaenbHbIX KapanopecnmnpaTtopHbIX nokasatenemnu napameTpoB KPOBU Y MNalMEHTOB BblAENEHHbIX

rpynn B Kypce peabunutaymm

Table 3. Dynamics of individual cardiorespiratory and blood parameters in patients of selected groups during the

rehabilitation course

lpynna UITB / IHHE group

lpynna nnaue6o / Placebo-group

(n=30) (n=30)
Ne n‘::?;:;te;b / Mocne A po — nocne, Mocne A po — nocne,
iﬂoBgZIcizé Kypca/ % /A baseline- f‘toB';Z:;:é Kypca/ % /A baseline-
After rehab. after, % After rehab. after, %
1 Cmgetese 1 mox2a JR000 LTSN w03 DECKL 4ssxr
2 gonchitestae | mexly DO IDSC ex26 TIMT soxes
3 Ir-lv;:::iccmi:::;(“ﬁ uHAeKe/ 40417 **5;; - (2)232 +1594237  38%22 4121  +11,1%17,]
4 (F):",'?:;Z” 61,7+10,8 fpgi 8—“’ (?62 :*1; '=6 5090'1 64,8+ 7,1 ii’iig’f +3,1+35
5 ?:"f;xzfiz' %/ 64,6+ 9,2 fpg’l é (?(’)?5 J;Zf:(;j'zo 64,7+ 6,1 2,63'7:33'5 133+44
6 :';2’“:8:‘;/7'_"" 101201 4 80+044 485+039 412460 4764050 4704047 0,7 +89
7. Lee""m°;’;‘l’f:i:” ;/;: / 1454 +152 1459+ 14,2 :,%550%; 147,7£84 1454+73  -1,4+34
8. E::’m;//’:/ 465+418 394+272 ‘;Z;ii 2),91'8 360+1,85 395+148 +32,5+288
9 :gi::’::"b‘g:‘n/ Mtk / 80,8+7,1 *7p6’:6 ; 05(’)11 ;231:0,763 834+57 784+32  -34+98
10 gslf," ::"\“"_:‘g MMPT.CT./ 3510 %i'i 323'6 99+47 137,1+105 1309+79  -51+7,2
1 ggs :1‘:1“::; MMPT.CT./ 19472 Eg'i 33’: ;*5;;4:0?62 845+67 842+57  -17+58

MpumeuaHue: * — 3Ha4yumocme pasnuyuli 8 00HOU 2pynne N0 OMHOWEHUIO K UCXOOHbIM 3Ha4YeHUAM; ** — 3Hadyumocme
Mexepynnosbix pasauyuli cmeneHu c08U2a 3Ha4eHUl nokazamesisa 00 — nocsie Kypca peabunumayuu; UMTB — uHmepesare-
Hble 2UNOKcuYecKu-aunepokcuyeckue sozoeticmeus; OOB, — o6vem popcuposaHHo20 8eidoxad 3a 1 cek; OXEJT — gopcupo-
B8AHHAA XU3HEeHHAs eMKocms siezkux; CPb — C-peakmusHoili 6esnok; YCC — yacmoma cepOeyHsix cokpauwjeHud; CAL — cu-
cmosnuyeckoe apmepuasbHoe 0asnerue; [JA[] — duacmonuydeckoe apmepuasbHoe 0assieHue.

Note: * — significance of differences in one group to the baseline; ** — significance of intergroup differences in the degree
of shift in the values before and after the rehabilitation course; IHHE — intermittent hypoxic-hyperoxic-hyperoxic exposures;
FEV, — forced expiratory volume in one second; FVC — forced vital capacity; CRP — C-reactive protein; HR — heart rate; SBP —

systolic blood pressure; DBP — diastolic blood pressure.

KOMOVHMPOBaHHON OpPOHXOAMMATALMOHHON  Tepanun).
AHanorunyHble pe3synbTaTtbl ObiNN NONYYeHbl paHee y nayu-
eHTOB cpepHero Bo3pacTta ¢ XObJ1 nerkon cteneHun nocne
15 npouepyp UIB B pexnme 5 pa3 B Hegento npu NOBTOpP-
HOM NpOBeAeHNN CMPO3PrOMETPUYECKOrO Harpy30UYHOro
TecTMpoBaHuaA [18]. ABTOpbl OTMeYanu 3Ha4YMbl NPUPOCT
BPEMEHV BbINOJIHEHMA Harpy3Kku [0 OTKa3a, BpeMeHU Ao-
CTVXeHMA aHa3pOobHOro nopora B CPaBHEHUN C KOHTPOJb-
HOW rpynnow, YTO KOPPENUPOBAJO C MOBbILEHEM obLel
Maccbl remornobuHa, anddy3roHHOM cCNocobHOCTY Nerkmx
ana CO,. B apyrom nccneposaHnm Uzun A. et al. 8 2024 r.
TakXe NpOoAeMOHCTPMPOBaNM 3HauyMMbI NPUPOCT GUsn-
Yeckol ToNepaHTHOCTM 1 MHAeKca TuddHo y naumeHToB
C OXMpEeHMEeM 1 CONyTCTBYtOLWEN OPOHXONEro4yHom na-

Tonorven npu npumeHeHnn 15 npouepyp UIMB Ha ¢poHe
6anbHeodumsmoTepanum [22]. B Hawel paboTe He BbiABMe-
HO 3HaYMMbIX reMaToONIOrMYeCKNX N3MEHEHMI, N OTMEYEHa
NUWb TeHJEHUMA K 6oniee 3HAUYMMOMY CHUMEHUIO 3Have-
Hun CPB B rpynne UITB, 4To MOXeT 6blTb CBA3AHO C NHOW
KaTeropvien MNaumveHToB C AJIUTENbHbIM PecnMpaTopHbIM
aHaMHe30M, a Takxe 6osiee KOPOTKMM KypcoMm npoueayp
K. HecmoTpsa Ha oTMeueHHOe, nauuneHTbl nocne UIMTB npn
NoBTOPHOM TecTupoBaHuu B TLUX nokasanu 3Haummo 60-
nee BblpaXXeHHOE CHVMKEHME OfbILLKIM U YYLLYI0 MepeHOoCH-
MOCTb Harpy3ku (wkana bopra), cHeHue cnyJyaes Harpy-
304HOW AecaTypaLnu, YTo, OYEBUAHO, CBA3AHO C OTMEeYeH-
HbIM paHee MOBbIWEHNEM TMMOKCUYECKON YCTOMUYMBOCTU
B Mpouecce peabunutaumu.
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Ta6nv||.|a 4., lnHammKa OCHOBHbIX napameTpoB NeEPEHOCUMOCTU TeCTa UJECTVIMVIHyTHOIZ XOﬂ,b6bI Y NayneHTOB BblAesieH-

HbIX FPYNM B Kypce peabunutaumm

Table 4. Dynamics of the main parameters of tolerability of the six-minute walk test in patients of the selected groups in

the course of rehabilitation

Mokasarenb / Mpynna/ WcxopHoe TectupoBaHue/ TecTupoBaHue B KOHLUE A powvnocne, % /A
Indicator Group At baseline Kypca / After rehab course baseline-after rehab, %
UrrBe/ 364,0+79,8
MpoiigeHHasn IHHE 3248+67,7 *p=0,003 +11,9+86
aucrtaHuyuma, m /
Distance covered, m fnaue6o/ + 359,2+67,3 N
Placebo 33131+728 *p = 0,001 +96+£114
urrB/ 1,85+ 0,45 -348+16,6
LWkana oAbIWKA IHHE 2,88 £0,50 *p = 0,003 ** p 0,003
mMRC, 6ann / mMRC p
dyspnea scale, point naue6o/ + 2,36 +0,49 1094
Placebo 3,00£0,57 "= 0,003 1924175
ST
LWkana Bopra, 6ann / p=0,001 p=0,001
Borg scale, point Mnaue6
uebo / 4,63+ 0,95
+ - +
Placebo >A41£1,17 “p= 0,04 14,8+10,3

MpumeuaHue: * — 3Hayumocme pasnuyuli 8 00HOU 2pynne N0 OMHOWEHUIO K UCXOOHbIM 3Ha4YeHUAaM; ** — 3Hadyumocms
MeXXz2pynnoebix pasaudul cmeneHu c08u2d 3Ha4eHUl nokazamess 00 — nocJsie Kypca peabunumayuu; UIMTB — uHmepsars-

Hble 2UNOKcu4ecKu-eunepoKkcu4yeckue so30elicmaus.

Note: * — significance of differences in one group to the baseline; ** — significance of intergroup differences in the degree of
shift in the values before and after the rehabilitation course; IHHE — intermittent hypoxic-hyperoxic exposures.

TeHpeHUMKM K cHyXKeHwio B rpynne WUIMB 3HaueHnin CPb
Kak Npr3Haka XpOHNYeCKOro BocnaneHns, HeCMOTPA Ha Cy-
LLeCTBEHHYI0 MEXNHAVBMAYaNbHYIO BaprabenbHOCTb, Tak-
»Ke NpMBReKaloT BHMMaHMe, YTo NOATBEpXKAaeTCA nccneno-
BaHvem Timon R. et al. B 2022 r.. B Hem nokasaHo, yTo npu-
MeHeHue Ky naumneHToB 65-75 neT B TeueHue 24 Hefenb
(3 Nnpouenypbl B Hepento) NPUBOAUT K CHUMEHMIO XMPOBOW
MaccCbl, YPOBHA XoflecTeprHa WU MapKepoB BOCManeHuA
(CRP,VCAM-1, IL-8 n IL-10), noaTBEpPKAaA TepaneBTUYECKNI
noteHuman K B 6opbbe ¢ BO3pacTHbIM HU3KOrPaaNEHTHbIM
BocnaneHuem [11]. CxogHble AaHHble NPUBOAATCA U B pa-
60Te Stray-Gundersen S. et al. 2022 r., rge noguepknBaeTca
Ba’KHOCTb MPOTOKONA MMMOKCUYECKNX BO3[JENCTBUN B WH-
TepBa/lbHOM pexume A YCTPaHeHUA MpPU3HaKoB XPOHMU-
YecKkoro BOCnaneHna u sHgoTennanbHom ancoyHKumm [28].

Ba)kHbIM NpefcTaBnAeTca Takke ¢paKkT bonee BblpaXKeH-
HOro CHuXeHuA 3HauyeHnn YCC n Al y naumeHTOB nocne
Kypca npouegnyp WUIMB, uto noareepxaaeTt paHee OTMeYeH-
HbI YCTONYMBbIA FTMNOTEH3MBHbIN 3$dEeKT Kypca npoueayp
K [14] n noBbllweHne napacMMnaTMyecKon akTUBHOCTMU
B perynaumm cepgua nocne 15 npoueayp VIMB y naumneHToB
¢ XOBJ1 [29, 30]. MockonbKy y NaLuneHTOB C XPOHMNYECKON
6poHxmanbHol actmol, XOBJI, uHTepcTMLManbHbIMK 3a-
60/1€BaHNAMN NIETKUX OTMEYalTCA CHUKEHME YYyBCTBU-
TenbHOCTN BGapopedneKkca, NOBbIWEHHAA CUMMNaTMYecKas
AKTMBHOCTb, Jenpeccusa LEeHTpanbHbIX xemopedneKkcos,
yTo ABNAETCA npeppacrnonarawyMm GakTopom K passu-
TUIO cepaeyHo-cocyaucTom natonorum [30, 311, KoppeKkuma
reMoguHamuyeckux GyHkuun nocpepctsom UIMB moxet
VMETb Ba’KHOE KJIMHMYECKOEe 3HaueHue.

OZPGHU'-IGHUH U nepcnekmuesbl uccnedosaHus

PaboTa HOCUT NMNOTHbBIA XapaKTep C BKIOYEHMEM Ma-
LIMEHTOB C pPa3fINYyHbIMK HO300rMYyeckumm popmamm Xr3Ji

ARTICLES

pa3HOM CTeneHN TAXKEeCTW U MPOAOIKUTENbHOCTY, Bblpa-
MEHHOCTN OKCMAATUBHOrO CTpecca, XPOHMYECKOro Bocna-
neHua u np.

Heobxognmo TakXe OTMETWTb, UTO, B OTAIMYME OT Ha-
wer paboTbl, GONbLIMHCTBO paHee BbIMONHEHHbIX MUCCTie-
[0BaHNI OCHOBaHbI Ha MPVBEYEHMI NaLNEHTOB C IerKNM
TeyeHueMm NeroyHbIxX 3abonieBaHnn 1 NPUMEHeHNN NPOTO-
kona MIB 6e3 runepoKkcMyecknx ctumynaumin. Hecmotpa
Ha TO UTO 3KCMepUMeHTaNbHble AaHHble CBUAETENbCTBYIOT
0 TOM, UTO VITTB MOXeET 6bITb NTyYLIIM MPOTOKOJSIOM, YTO CO-
rnacyetca ¢ npegnonaraemoni 6onbwen nHaykumen AQOK
OnocpefoBaHHbIX afanTUBHbIX peakuuii, TpebyeTca npo-
BefleHVe CPaBHUTESIbHbIX NCCIIeA0BaHNI NMPUMEHEHMA Me-
Toauk UIB n UITB.

OnpepeneHHble NepcrneKkTVBbI BUAATCA TakXkKe B Uccrie-
poBaHun 3GGEKTMBHOCTM COYeTaHHOro MnociefoBaTeslb-
Horo npumeHeHua UIMTB n nerknx ¢pusmnyecknx Harpysok
y naumeHToB ¢ XIM3J1, yuntbiBasa Nx BEHTUAATOPHbIN MNOTEH-
LMan 1 HU3KyIo NPUBEPKEHHOCTb K perynapHbim dursnye-
CKMM HarpysKam.

3AKJTIIOYMEHUE

Mpouepypbl TK B pexnme UITB nerko npumeHUMbI
B MpaKTMKe CTauMOHapHOW peabunutauynmn, He Bbl3bl-
BalOT 3HauMMbIX MO6OYHbIX 3GDEKTOB 1 XOPOLO nepe-
HocATcA naumeHTamm ¢ XI3J1. BknwoueHue npouenyp
WITB B KOMMNNEeKCHble Nporpammbl peabunurtauum y atmx
nauneHToB MNpuBOAUT K Oonee BblpaXXeHHOMY KIUHU-
YeckoMy YNyuUlleHWo, 3HaYMMOMY MOBbILEHWIO TUMOK-
CUYeCKON TONEepPaHTHOCTM U  KapAuopecnupaTopHOU
Harpy3ou4HOW BbIHOC/IBOCTM, @ TaKXKe CHUXKEHWI OPOH-
XOOOCTPYKTMBHbI NPOABNEHWI 1 HOPManu3auum aptepu-
anbHOro [aBJfieHNA MO CpaBHEHMWIO C rpynnon nnaue6o-
KOHTpoOnNSA.

370114V IVNIDIHO | 1V 13 ONVHZ ONVITINIX

25



YXAH C. N OP. | OPUTUHATIbHASA CTATbSA

26

BECTHUK BOCCTAHOBWUTENIbBHOM MEQULIUHBI | 2025 | 24(3)

AOMNONHUTENIbHAA UHOOPMALUA

YkaH CUHbAAH, acNnpaHT, Kapeapa CNOPTUBHON MeuLm-
Hbl U MeAUUMHCKON peabunutaumm, IHCTUTYT KNMHUYECKOW
MegunLumHbl, MNMepBblil MOCKOBCKUIN FOCYAapCTBEHHBIN Mefu-
umHckmn yHuBepcuteT nm. V.M. CeyeHoBa (CeueHOBCKUI
yH/BepcuTeT).

ORCID: https://orcid.org/0000-0001-8513-3328

AukacoB EBreHuii EBreHbeBunY, JOKTOP MeAULIMHCKUX HaYK,
npodeccop, 3aBeyownin, kapeapa CNOPTUBHOW MeaULN-
Hbl U MeAUUMHCKON peabunutaumm, IHCTUTYT KNMHUYECKOW
MeaunLumnHbl, MNMepBblil MOCKOBCKUIN FOCYAapCTBEHHbIN Mefu-
umHcKkmn yHuBepcuteT nm. V.M. CeyeHoBa (CeueHOBCKUM
yH/BepcuTeT).

ORCID: https://orcid.org/0000-0001-9964-5199

LypHuk EneHa HukonaeBHa, KaHanaaT 61MoNornyecknx Hayk,
JoueHT, Kadefpa HopmanbHon drsnonorumn, MIHCTUTYT KAnHK-
yeckon mepuuuHbl, MNepBbii MOCKOBCKUI rOCYyAapCTBEHHDIN
MeaVUUHCKNA yHnBepcuteT uM. .M. CeueHoBa (CeueHoOBCKNIA
yHUBepCuTeT).

ORCID: https://orcid.org/0000-0003-4571-1781

PymsaHueBa Onbra UropeBHa, KaHanaaT MeanLMHCKNX HayK,
3aBefyoLWmin otaeneHnem npodeccroHanbHbIX U HeMHpeKLUn-
OHHbIX 3a60neBaHWi BHYTPEHHUX OPraHOB OT BO3LeNCTBUA
XMMUYECKIMX BelecTB, HayuyHo-nccnefoBaTenbCKuii MIHCTUTYT
MeauumrHbl Tpyga um. H.O. Miameposa.

ORCID: https://orcid.org/0000-0002-0744-6625

asaueB Oner CTaHMCNABOBUY, [JOKTOP MeAULMHCKNUX Ha-
YK, npodeccop, kKapegpa HopmanbHom dusmonorum, MHcTUTy T
KNMHYeCKo MeanLmHbl, MepBbit MOCKOBCKUI rocyAapCTBeH-
HbI MeanUMHCKUI yHnBepcuteT um. .M. CeueHoBa (CeueHoB-
CKWI YHMBEPCUTET).

Email: glazachev_o_s@staff.sechenov.ru, glazachev@mail.ru;
ORCID: https://orcid.org/0000-0001-9960-6608

Bknap aBTOpoB. Bce aBTOpPbI NOATBEPXKAAIOT CBOE aBTOPCTBO
B COOTBETCTBUW C MeXXAYHapoAHbIMU Kputepuamm ICMIE (Bce

aBTOPbl BHEC/IN 3HAUUTESIbHbIN BKMNaZ B KOHLUEMUMIO, An3alH
NccnepoBaHMA U NOAFOTOBKY CTaTbW, MpounTany n ogobpu-
NN OKOHYaTeNbHbIA BapraHT Ao nybnukauyum). Hanbonbwwnia
BKNaf pacnpepeneH cnepyowmm obpasom: YxaH C. — npo-
BefleHVe NCCNIef0BaHNA, HanNucaHe YepHOBUKa PyKonucuy,
Aukacos E.E. — kypupoBaHue npoekra, AyaHuk E.H. — npo-
rpaMmHoe obecneyeHune, BeprudpuKauma AaHHbIX, aHANN3
JaHHblX, PymaHueBa O.W. — npoBepeHne nuccnenoBaHus,
obecneyeHne maTepuanos ANA UCCNeAOBaHUA, BU3yanu-
3aums, MasaveB O.C. — pyKOBOACTBO MPOEKTOM, HayyHoe
060CHOBaHWe, MeTOA0MOrA, MPOBEpPKa N pefakTMpoBaHme
pykonucu.

UcTouHnkn ¢puHaHcmpoBaHuA. [JaHHOe NCCiefoBaHNe He
6bINI0 NoAAEPKAHO HMKAKMMU BHELWHVMMM UCTOYHUKaMK $u-
HaHCUPOBAHUS.

KoHGNUKT nHtepecoB. ABTOPbI AEKAPUPYIOT OTCYTCTBUE
ABHbIX Y NOTEHLMANbHbIX KOHGNKTOB MHTEPECOB, CBSI3aHHbIX
C nybnuKaumen HacToALel CcTaTbL.

3TnyecKoe yTBepKaeHue. ABTOpbl 3asABNAOT, YTO BCe NPO-
Luenypbl, NCMONb30BaHHble B JAHHOWN CTaTbe, COOTBETCTBYIOT
3TMYECKUM CTaHAAPTaM yupexaeHnin, NPOBOANBLUNX UCCNeA0-
BaHVe, 1 COOTBETCTBYIOT XeNIbCUHKCKOW AeKnapauny B peaak-
uun 2013 r. NpoBeaeHne NccnegoBaHNsa 0406PEHO TOKAbHbIM
aTnyeckum komutetom npu OrAOY BO «[lepBbli MoCKOBCKUI
rocyfapCTBEHHbIN MeAVLUHCKNA yHuBepcuteT um. .M. Ceve-
HoBa» (CeueHoBcKMI yHMBepcuTeT) MuH3gpasa Poccuum (r. Mo-
ckBa, Poccus), npotokon N2 23-23 ot 01.12.2023.
UnopmupoBaHHOe cornacme. B nccnegoBaHum He pac-
KpblBaeTCA CBeAeHUI, NO3BONAWMX NAEHTUGULMPOBATD
JINYHOCTb NauymeHToB. OT BCex NaumMeHTOB (3aKOHHbIX Npesa-
cTaBuTenen) 6bi10 NOyYeHO NMCbMEHHOe coracue Ha nyonu-
KaLuio BCE COOTBETCTBYIOLWEN MeaULMHCKON MHPopmaLmm,
BKJIIOYEHHOW B PYKOMKUCh.

[ocTyn K faHHbIM. [laHHble, NOATBEPKAAIOLLVE BbIBOAbI 3TOFO
nccnenoBaHUs, MOXHO NOMyYnTb MO 060CHOBaHHOMY 3anpocy
y KOppecnoHAnpyoLLero aBTopa.

ADDITIONAL INFORMATION

Xinliang Zhang, Postgraduate Student, Department of Sports
Medicine and Medical Rehabilitation, Institute of Clinical
Medicine, .M. Sechenov First Moscow State Medical University
(Sechenov University).

ORCID: https://orcid.org/0000-0001-8513-3328

Evgeny E. Achkasov, D.Sc. (Med.), Professor, Head of the
Department of Sports Medicine and Medical, Institute of
Clinical Medicine, I.M. Sechenov First Moscow State Medical
University (Sechenov University).

ORCID: https://orcid.org/0000-0001-9964-5199

Elena N. Dudnik, Ph.D. (Biol.), Associate Professor at the
Department of Normal Physiology, Institute of Clinical
Medicine, .M. Sechenov First Moscow State Medical University
(Sechenov University).

ORCID: https://orcid.org/0000-0003-4571-1781

Olga I. Rumyantseva, Ph.D. (Med.), Head of the Department
of Professional and Non-Communicable Diseases of Internal
Organs from the Effects of Chemicals, Izmerov Research
Institute of Occupational Health.

ORCID: https://orcid.org/0000-0002-0744-6625

Oleg S. Glazachev, D.Sc. (Med.), Professor, Professor at
the Department of Normal Physiology, Institute of Clinical

Medicine, .M. Sechenov First Moscow State Medical University
(Sechenov University).

Email: glazachev_o_s@staff.sechenov.ru, glazachev@mail.ru;
ORCID: https://orcid.org/0000-0001-9960-6608

Author Contributions. All authors acknowledge authorship
according to the ICMJE international criteria (all authors made
significant contributions to the conception, study design
and preparation of the article, read and approved the final
version before publication). Special contributions: Zhang X. —
investigation, writing — original draft, Achkasov E.E. —
supervision, Dudnik E.N. — software validation, formal
analysis, data curation, Rumyantseva O.l. — investigation,
investigation resources, visualization, Glazachev O.S. —
supervision, project administration, methodology, writing —
review & editing.

Funding. This study was not supported by any external
funding sources.

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

CTATbU



https://orcid.org/0000-0001-8513-3328
https://orcid.org/0000-0001-9964-5199
https://orcid.org/0000-0003-4571-1781
https://orcid.org/0000-0002-0744-6625
https://orcid.org/0000-0001-9960-6608
https://orcid.org/0000-0001-8513-3328
https://orcid.org/0000-0001-9964-5199
https://orcid.org/0000-0003-4571-1781
https://orcid.org/0000-0002-0744-6625
https://orcid.org/0000-0001-9960-6608

BULLETIN OF REHABILITATION MEDICINE | 2025 | 24(3)

with the 2013 Declaration of Helsinki. The study was approved
by the .M. Sechenov First Moscow State Medical University
(Sechenov University) (Moscow, Russia), Protocol No. 23-23
dated 01.12.2023.

Informed Consent for Publication. The study does not
disclose information to identify the patients. Written consent

was obtained from all patients (legal representatives) for
publication of all relevant medical information included in
the manuscript.

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

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

ARTICLES

Cnucok nutepaTtypsbl / References

Kocapes B.B., babanos C.A. lNpodeccnmoHanbHasa XpoHuueckas ob6CTPYKTUBHaA 6GonesHb nerkux. Consilium Medicum. 2014; 16(3): 22-26.
[Kosarev V.V., Babanov S.A. Occupational chronic obstructive pulmonary disease. Consilium Medicum. 2014; 16(3):22-26 (In Russ.).]

Murgia N. Gambelunghe A: Occupational COPD — The most underrecognized occupational lung disease? Respirology. 2022; 27(6): 399-410.
https://doi.org/10.1111/resp.14272

Tug T, Terzi S., Yoldas T. Relationship between the frequency of autonomic dysfunction and the severity of chronic obstructive pulmonary disease.
Acta neurologica scandinavica. 2005; 112(3): 183-188. https://doi.org/10.1111/j.1600-0404.2005.00456.x

baiikoBa A.l., BabaHoB C.A. bymaw [O.C. lMpodeccroHanbHaa 6poHxmanbHaa actMa. MepuumHckas cectpa. 2018; 20(7): 13-18.
https://doi.org/10.29296/25879979-2018-07-03 [Baikova A.G., Babanov S.A., Budash D.S. Occupational asthma. Meditsinskaya Sestra. 2018; 20(7):
13-18. https://doi.org/10.29296/25879979-2018-07-03 (In Russ.).]

Byxtnapos W.B., Opnosa [M. AHapeeHko O.H. 3emnsakoBa C.C. Snmpaemmonorua npopeccroHanbHbIX WHTEPCTULMaNbHbIX 3aboneBaHWn
nérkux B Poccuun. MegnumHa Tpyaa U NpombllwieHHan sKkonorua. 2022;62(7): 430-436. https://doi.org/10.31089/1026-9428-2022-62-7-430-436
[Bukhtiyarov I.V., Orlova G.P, Andreenko O.N., Zemlyakova S.S. The epidemiology of occupational interstitial lung diseases in Russia. Russian Journal
of Occupational Health and Industrial Ecology. 2022; 62(7): 430-436. https://doi.org/10.31089/1026-9428-2022-62-7-430-436 (In Russ.).]

BacunbeBa O.C., KysbmuHa J1I. YepHak A.B., KpasueHko H.IO., KonackmHa M.M. lpodeccuoHanbHble ¢akTopbl M posib MHAWUBU-
flyanbHON BOCMPUUMUYMBOCTM K PasBUTUIO U TeyeHuio OpoHxonerouHbix 3abonesaHui. [lynbmoHonorua. 2021; 31(4): 463-468.
https://doi.org/10.18093/0869-0189-2021-31-4-463-468 [Vasilieva O.S., Kuzmina L.P., Chernyak A.V., Kravchenko N.Yu., Koljaskina M.M. The
role of occupational factors and individual susceptibility in the development and course of bronchopulmonary diseases. Pulmonologiya.
2021; 31(4): 463-468. https://doi.org/10.18093/0869-0189-2021-31-4-463-468 (In Russ.).]

Makapos W.A., Motanosa W.A.,, MokeeBa H.B. OcobeHHOCTU AMHaMMKU NMPOdEeCccUoHanbHOM XPOHUYECKON OBCTPYKTUBHOW 6GONE3HM Nerkux
y pabouux nbineBbix npodeccuin. MynbmoHonorus. 2017; 27(1): 37-40. https://doi.org/10.18093/0869-0189-2017-27-1-37-40 [Makarov I.A.,
Potapova I.A.,, Mokeeva N.A. Clinical course of occupational chronic obstructive pulmonary disease in workers exposed to dust. Pulmonologiya.
2017; 27(1): 37-40. https://doi.org/10.18093/0869-0189-2017-27-1-37-40 (In Russ.).]

Chuang C.-S., Ho S.-C,, Lin C.-L,, et al. Risk of cerebrovascular events in pneumoconiosis patients: a population-based study, 1996-2011. Medicine
2016, 95(9): e2944. https://doi.org/10.1097/md.0000000000002944

Shen H., Xu Y., Zhang Y., et al. Efficacy of pulmonary rehabilitation in patients with chronic obstructive pulmonary disease and obstructive sleep
apnea; a randomized controlled trial. J Rehabil Med. 2024; 56: jrm23757. https://doi.org/10.2340/jrm.v56.23757

Bypuep W., Mnasaues O.C., Konn M., Bypuep M. dddeKTbl MHTEPBaNbHbIX MMMOKCUYECKMX SKCMO3NUMIA M UHTEPBAsbHBIX FUMNOKCUYECKIX
TPEHNPOBOK Ha MepPeHOCMMOCTb GU3MUECKUX Harpy3ok (HappaTBHbI 0630p). CMOpTUBHAA MeAuuUMHA: Hayka M npakTuka. 2024; 14(2):
16-23. https://doi.org/10.47529/2223-2524.2024.2.5 [Burtscher J., Glazachev O.S., Kopp M., Burtscher M. Effects of intermittent hypoxia
exposures and interval hypoxic training on exercise tolerance (narrative review). Sports medicine: research and practice. 2024; 14(2): 16-23.
https://doi.org/10.47529/2223-2524.2024.2.5 (In Russ.).]

Timon R., Gonzalez-Custodio A., Vasquez-Bonilla A, et al. Intermittent hypoxia as a therapeutic tool to improve health parameters in older adults.
International Journal of Environmental Research and Public Health. 2022; 19(9): 5339. https://doi.org/10.3390/ijerph19095339

Tessema B., Sack U., Kénig B., et al. Effects of intermittent hypoxia in training regimes and in obstructive sleep apnea on aging biomarkers and age-
related diseases: a systematic review. Frontiers in Aging Neuroscience. 2022; 14: 878278. https://doi.org/10.3389/fnagi.2022.878278

Schega L., Peter B, Brigadski T,, et al. Effect of intermittent normobaric hypoxia on aerobic capacity and cognitive function in older people. Journal
of Science and Medicine in Sport. 2016; 19(11): 941-945. https://doi.org/10.1016/j.jsams.2016.02.012

Lyamina N.P, Spirina G.K., Glazachev O.S. Hypoxic Conditioning in Rehabilitation and Secondary Prevention Programs in Cardiac Patients with
Multimorbidity: a Review. Bulletin of Rehabilitation Medicine. 2022; 21(5): 78-86. https://doi.org/10.38025/2078-1962-2022-21-5-78-86

Tobin B, Costalat G, Renshaw G.M.C. Intermittent not continuous hypoxia provoked haematological adaptations in healthy seniors: hypoxic pattern
may hold the key. Eur J Appl Physiol. 2020; 120(3): 707-718. https://doi.org/10.1007/500421-020-04310-y

lpebeniok C.A., O3aposckuin E.E. MpumeHeHne NpPepbiBUCTON HOPMOOGAPUYECKOWN MMMOKCUTEPANUN B NedyeHnr OONbHbIX C XPOHWUYECKMU
HecreunduyeckMmn 3aboneBaHVAMK NErknx B YCIOBMAX BOEHHOTO caHaTopuA. BoeHHO-mefuumHcKuin KypHan. 2003; 324(1): 69-70.
[Grebenyuk S.A., Ozarovsky E.E. Application of intermittent normobaric hypoxytherapy in the treatment of patients with chronic nonspecific lung
diseases in the conditions of military sanatorium. Military Medical Journal. 2003; 324(1): 69-70 (In Russ.).]

MBaHoB A.b., bopykaeBa W.X, LlUxarymos K.IO., A6asoBa 3.X. KOMOUHMpOBaHHOE MpPUMEHEHWE TUMOKCUTEPANUN 1 OKCUreHoTepanun —
3¢ PeKTUBHbIVI METOA KOPPEKLMN UMMYHOJIOTMUYECKOTO CTaTyca 60JbHbIX OpOoHXManbHOM acTMol. 3popoBbe 1 obpasoBaHue B XXI Beke. 2015;
17(4): 12-317. [Ilvanov A.B., Borukaeva |.Kh., Shhagumov K.Yu., Abazova Z.Kh. Combined application of hypoxytherapy and oxygentherapy is an
effective method of correction of immunological status of patients with bronchial asthma. The journal of scientific articles health and education
millennium. 2015; 17(4): 312-317 (In Russ.).]

Burtscher M., Haider T, Domej W., et al. Intermittent hypoxia increases exercise tolerance in patients at risk for or with mild COPD. Respiratory
physiology & neurobiology. 2009; 165(1): 97-103. https://doi.org/10.1016/j.resp.2008.10.012

Burtscher J., Citherlet T., Camacho-Cardenosa A., et al. Mechanisms underlying the health benefits of intermittent hypoxia conditioning. The Journal
of physiology. 2024; 602(21): 5757-5783. https://doi.org/10.1113/jp285230

Kasima V.H.M., Mathiaa S., Perssona P.B., et al. Episodic hypoxia promotes defence against cellular stress. Cell Physiol Biochem. 2019; 52: 1075-1091.
https://doi.org/10.33594/000000073

Zhang Q, Zhao W, Li S., et al. Intermittent Hypoxia Conditioning: A Potential Multi-Organ Protective Therapeutic Strategy. Int. J. Med. Sci. 2023;
20(12): 1551-1561. https://doi.org/10.7150/ijms.86622

Uzun AB, lliescu M, Stanciu LE., et al. The Impact of Intermittent Hypoxia-Hyperoxia Therapy on Metabolism and Respiratory System in Obese
Patients as Part of Comprehensive Medical Rehabilitation. Cureus. 2024; 16(10):e71501. https://doi.org/10.7759/cureus.71501

370114V IVNIDIHO | 1V 13 ONVHZ ONVITINIX

27


https://doi.org/10.1111/resp.14272
https://doi.org/10.1111/j.1600-0404.2005.00456.x
https://doi.org/10.29296/25879979-2018-07-03
https://doi.org/10.29296/25879979-2018-07-03
https://doi.org/10.31089/1026-9428-2022-62-7-430-436
https://doi.org/10.31089/1026-9428-2022-62-7-430-436
https://doi.org/10.18093/0869-0189-2021-31-4-463-468
https://doi.org/10.18093/0869-0189-2021-31-4-463-468
https://doi.org/10.18093/0869-0189-2017-27-1-37-40
https://doi.org/10.18093/0869-0189-2017-27-1-37-40
https://doi.org/10.1097/md.0000000000002944
https://doi.org/10.2340/jrm.v56.23757
https://doi.org/10.47529/2223-2524.2024.2.5
https://doi.org/10.47529/2223-2524.2024.2.5
https://doi.org/10.3390/ijerph19095339
https://doi.org/10.3389/fnagi.2022.878278
https://doi.org/10.1016/j.jsams.2016.02.012
https://doi.org/10.38025/2078-1962-2022-21-5-78-86
https://doi.org/10.1007/s00421-020-04310-y
https://doi.org/10.1016/j.resp.2008.10.012
https://doi.org/10.1113/jp285230
https://doi.org/10.33594/000000073
https://doi.org/10.7150/ijms.86622
https://doi.org/10.7759/cureus.71501

YXAH C. N OP. | OPUTUHATIbHASA CTATbSA

28

23.

24.

25.

26.

27.

28.

29.

30.

31.

BECTHUK BOCCTAHOBWUTENIbBHOM MEQULIUHBI | 2025 | 24(3)

Mallet R.T., Burtscher J., Gatterer H., et al. Hyperoxia-enhanced intermittent hypoxia conditioning: mechanisms and potential benefits. Med. Gas.
Res. 2024; 14(3): 127-129. https://doi.org/10.4103/mgr.medgasres-d-23-00046

Behrendt T., Bielitzki R., Behrens M., et al. Effects of Intermittent Hypoxia-Hyperoxia on Performance and Health-Related Outcomes in Humans:
A Systematic Review. Sports Med. Open. 2022; 8(1): 70. https://doi.org/10.1186/s40798-022-00450-x

Dudnik E., Zagaynaya E., Glazachev O.S., Susta D. Intermittent hypoxia—hyperoxia conditioning improves cardiorespiratory fitness in older
comorbid cardiac outpatients without hematological changes: a randomized controlled trial. High Altitude Medicine & Biology. 2018; 19(4): 339-343.
https://doi.org/10.1089/ham.2018.0014

Wang S., Gao B., Shi M., et al. Exercise-Induced Oxygen Desaturation Increases Arterial Stiffness in Patients with COPD during the 6WMT. Int J Chron
Obstruct Pulmon Dis. 2024; 19: 1479-1489. https://doi.org/10.2147/copd.s465843

Hedhli A,, Slim A., Ouahchi., et al. Maximal Voluntary Breath-Holding Tele-Inspiratory Test in Patients with Chronic Obstructive Pulmonary Disease.
Am J Mens Health. 2021; 15(3): 15579883211015857. https://doi.org/10.1177/15579883211015857

Stray-Gundersen S., Massoudian S.D., Wojan F,, et al. Hypoxic preconditioning reduces endothelial ischemia-reperfusion injury in older adults.
Am. J. Physiol. Regul. Integr. Comp. Physiol. 2022; 323(5): R832-R838. https://doi.org/10.1152/ajpregu.00200.2022

Haider T., Casucci G., Linser T, et al. Interval hypoxic training improves autonomic cardiovascular and respiratory control in patients with mild
chronic obstructive pulmonary disease. Journal of hypertension. 2009; 27(8): 1648-1654. https://doi.org/10.1097/hjh.0b013e32832c0018

Vogtel M., Michels A. Role of intermittent hypoxia in the treatment of bronchial asthma and chronic obstructive pulmonary disease. Curr Opin
Allergy Clin Immunol. 2010; 10(3): 206-213. https://doi.org/10.1097/aci.0b013e32833903a6

Xinliang Z., Achkasov E.E., Gavrikov LK., et al. Assessing the importance and safety of hypoxia conditioning for patients with occupational
pulmonary diseases: A recent clinical perspective. Biomed. Pharmacother. 2024; 178: 117275. https://doi.org/10.1016/j.biopha.2024.117275

CTATbU


https://doi.org/10.4103/mgr.medgasres-d-23-00046
https://doi.org/10.1186/s40798-022-00450-x
https://doi.org/10.1089/ham.2018.0014
https://doi.org/10.2147/copd.s465843
https://doi.org/10.1177/15579883211015857
https://doi.org/10.1152/ajpregu.00200.2022
https://doi.org/10.1097/hjh.0b013e32832c0018
https://doi.org/10.1097/aci.0b013e32833903a6
https://doi.org/10.1016/j.biopha.2024.117275

BULLETIN OF REHABILITATION MEDICINE | 2025 | 24(3)

OpueuHaneHas cmames / Original article
DOI: https://doi.org/10.38025/2078-1962-2025-24-3-29-37

Moaudukaumsa n xapakTepmucTuka 6MoPyHKLLUOHANbHbIX CBOMACTB
KONNAreHCoAepXALLMX Kceporenei MeAULIMHCKOro HaO3HAaYeHuUs:
pe3ynbTaTbl 3KCNEePUMEHTANIbHOIO UCCe[OBAHMUS
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PE3IOME

BBEJEHUE. Pa3paboTka 1 yCcoBepLIeHCTBOBaHVE METOLOB U MaTeEPMANioB, MPYIMEHSAEMbIX B pereHepaTUBHOW MefuunHe Ons Heme-
OVNKaMEHTO3HOW CTUMYMALMY BOCCTAHOBIIEHNA TKaHEN, MO3BOSIUT PELUNTb PAL KIMHUYECKUX Npobnem, CBsA3aHHbIX C 3aboneBaHmsaMY,
NPenATCTBYIOLMMI HOPMaNbHOMY MPOLECCy penapaTvBHON pereHepauny, TaKUMI Kak anabeT, cepaeyHo-coCyaucTble 3abonesaHms
1 MeTabonnyeckre HapyleHus. KonnareH 1 ero Nnpov3BoAHble y>Ke UCMOSb3YITCA B KauecTBE KOMMOHEHTOB O1MoMaTepranos Meam-
LIMHCKOro HasHauyeHusA. OgHaKo HM3Kaa MexaHnyeckasa NpoYyHOCTb, ObicTpast broperpagaumsa B Gpusmonornyecknx cpegax u cnabas
YCTONUMBOCTb K pepmeHTaM orpaHnUnBaioT 061acTb U 3PGEKTUBHOCTb UX MeIMKO-610N0rMYeckoro NpuMeHeHus.

LLEJ1Ib. OueHuTb BNnAHME KapbOHOBbIX KMCIOT Ha MPOYHOCTb, BUoAerpagnpyeMocTb U 61I0COBMECTIMOCTb KOJIslareHOBOIo Kceporens
B YCJI0BUAX in Vitro.

MATEPUAJIbl U METO[bl. MexaHnuyeckre xapakTepucTnKk MaTeprasoB OLEHMBANM C UCMOJIb30BaHNEM TEKCTYPHOMO aHanm3aTtopa
TA XTplus. BUOCOBMECTMMOCTb MaTeEPKANoB OLEeHVBaNV METOAMV CBETOBOW U NTIOMUHECLIEHTHON MUKPOCKOMMWM C UCMOJIb30BaHMEM
dnioopecueHTHbIX KpacuTenei (DAPI, Rhodamine) n Habopa ans oueHKM XnsHecnocobHocT Knetok Calcein AM (CCK-F).
PE3YJIbTATbl U OBCYXKAEHME. Co3paH Kceporesib Ha OCHOBE ieHaTypPUPOBaHHOMO KOJlareHa C BbICOKMMY MPOYHOCTHbIMY XapakK-
TepucTkamu. MNMogobpaHbl NapameTpbl TepMUYeCcKor 06paboTKM 1 KOHLEHTPaLUN KapOOHOBbLIX KUCMOT AN CTabuivsauum mexa-
HUYECKUX CBOWCTB rMaporens. BoiiBNeHo, UTo BHECEHUE B rMAPOresb U3 feHaTyPMpPOBaHHOIO KomareHa JIMMOHHOM KUCNOTbI U Mo-
cnegyoulasn BblcCOKOoTeMnepaTypHasa 06paboTka No3BOMAOT NOBLICUTb MEXaHUYECKYI0 MPOYHOCTb Kceporens ¢ 59 + 3 go 82 + 13 kla.
Kpome Toro, BHeCeHve IMMOHHOW KUCTOTbl B COCTaB KCeporenis NOBbILIAET ero yCToMUYMBOCTb K broferpagauuv bonee uem B Tpy pasa.
MuKpocpepna, co3gaBaemas Kceporenem, cogepaLlyiM IMMOHHYIO KACIIOTY, He OKa3blBaeT LUTOTOKCUYECKOTO AelCTBUA, HO MPUITOM
npenatcTeyeT nponudepauun GnbpobnacTos.

3AKJTIOYEHUE. Pe3ynbTaThl MCCeOBaHMA in vitro MoKasasnu, YTo NMoslyuYeHHbI MaTepuran MOXET CTaTb NepCneKTUBHOW NnaThpopmMoi
INA NPYIMEHEHUA KaK B KauecTBe BHeKNeTouHoro ckaddonga, Tak 1 B KauecTBe CaMOCTOATENIbHOro 6uomaTepriana Ans 3anofiHeHus
o6bema yTpauyeHHOW TKaHU B pe3ysibTaTe onepaTVBHOIO BMeLIaTe/IbCTBa U PaHeHN .

KJTHOYEBDIE CJTOBA: 6riomumeTuku, ruaporenb, KCeporenb, KOMareH, )enarvH, NpouHocTs, Mogysb OHra
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Modification and Characteristics of Biofunctional Properties
of Collagen-Containing Xerogels for Medical Purposes:
Results of the Experimental Study

Pavel A. Markov®

National Medical Research Center for Rehabilitation and Balneology, Moscow, Russia

Petr S. Eremin, "2 Elena A. Rozhkova,

ABSTRACT

INTRODUCTION. Development and improvement of methods and materials used in regenerative medicine for non-drug stimulation of
tissue repair will solve a number of clinical problems associated with diseases thatimpede the normal process of reparative regeneration,
such as diabetes, cardiovascular diseases and metabolic disorders. Collagen and its derivatives are already used as components of
biomaterials for medical purposes. However, low mechanical strength, rapid biodegradation in physiological environments and weak
resistance to enzymes limit the scope and effectiveness of their medical and biological applications.

AIM. The aim of the study is to evaluate the effect of carboxylic acids on the strength, biodegradability and biocompatibility of collagen
xerogel, in vitro.

MATERIALS AND METHODS. The mechanical characteristics of the materials were assessed using a TA.XTplus texture analyzer. The
biocompatibility of the materials was assessed by light and fluorescence microscopy using fluorescent dyes (DAPI, Rhodamine) and
a Calcein AM (CCK-F) cell viability kit.

RESULTS AND DISCUSSION. A xerogel based on denatured collagen with high strength characteristics was created. The parameters
of heat treatment and concentrations of carboxylic acids were selected to stabilize the mechanical properties of the hydrogel. It was
found that the introduction of citric acid into the hydrogel from denatured collagen and subsequent high-temperature treatment
allows to increase the mechanical strength of the xerogel from 59 + 3 to 82 + 13 kPa. In addition, the introduction of citric acid into the
composition of the xerogel increases its resistance to biodegradation by more than three times. The microenvironment created by the
xerogel containing citric acid does not have a cytotoxic effect, but it does inhibit proliferation of fibroblasts.

CONCLUSION. The results of the in vitro study showed that the obtained material can become a promising platform for use both as an
extracellular scaffold and as an independent biomaterial for filling the volume of tissue lost as a result of surgery or injury.

KEYWORDS: biomimetics, hydrogel, xerogel, collagen, gelatin, strength, Young's modulus
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BBEOEHUE

MoBpeXxaeHne KOXHbIX MOKPOBOB B pe3yfbTaTe BO3-
OeNCTBNA MeXaHNYeCKnx, Gpr3NYecknx WM XUMUYECKUX
$aKTopOoB, a TakKe XPOHMYecKre paHbl TPYAHO MOAAatoT-
cA Tepanun. Tekylime cTaHZAPTbl IeYEHUA NMOSTHOCIOMHbIX
N XPOHMYECKUX PaH, Takue Kak XMpypruyeckoe neyeHue
paH, ayToNIorMyHas nepecagka Koxu, CUCTEMHOE 1 MeCTHoe
BBefleHVe aHTMOMOTUKOB 1 MMMYHOZENPeCcCaHTOB, FOPMO-
HasbHbIX NPOTUBOBOCMANUTENbHbIX CPefCTB YacTo COMNpo-
BOXKAQIOTCA HexenaTenbHbiMmU 3pdeKTammn 1 OCNoKHEeHNA-
MU (Hanpumep, 6one3HeHHOCTb NpoLeaypbl, PUCK BO3HUK-
HOBEHMA COMYTCTBYIOWNX WHPEKUMOHHbIX 3aboneBaHui
n 1. a.) [1]. B cBA3M € 3TM coXpaHAETCA aKTyanbHOCTb MO-
MCKa HOBbIX METOL0B 1 TEXHOJIOTUI IEYEHUNA CITIOXKHbIX PaH.

OfHUM U3 TaKUX MOAXOLOB ABNAETCA MCMONb30BaHUe
MHOro®yHKLMOHaNbHbIX GOMaTepuanos B KauecTse Kap-
KacoB, B KOTOpbIX OGromaTepuanbl BbIMONHALT GYyHKUMIO
BHEK/IETOYHOro MaTpurKca, obecrneumsarowero UHOGUIb-
Tpauuio KNeToK 1 yCnoBuA AnsA NOAAEPXKM pocTa HOBOW
TKaHwu [2].

BriommmeTyecKmne Kapkacbl MOTYT M3roTaBNMBaTbCA U3
MaTepranoB NPUPOLHOTO N CUHTETUYECKOTO MPOUCXOXK-
[eHns, a Takke mx komnosuumin [3]. Hanbonee nonynap-
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HbIM U MePCNeKTVBHbIM WHrpeaneHToM OromaTepranos
MEeAVLMHCKOro Ha3HayeHUsA ABNAETCA KOMNareH, a Takxke
€ero feHaTypupoBaHHble GOPMbl C Pa3fIMYHON MONeKynap-
HoW Maccol [4, 5]. Bbibop konnareHa n ero Npon3BOAHbIX
obycnosneH Hanbonee ONM3KON UMUTaLMEN HATUBHOIO
BHEK/IETOYHOrO MaTpUKCa, a TakKe 3a CYeT UX BbICOKOMN
61MOCOBMECTUMOCT 1 CMOCOOHOCTM MOAAEPXKMBaTb Kie-
TOUHbIA POCT M MponudepaTUBHYI0 aKTUBHOCTb KNETOK.
OpHako a3¢pPpeKTUBHOE N MacTabHOe NprYMeHeHne 6roma-
TepuanoB Ha OCHOBE KoJlareHa 1 ero Npovn3BOAHbIX Orpa-
HUYEHO B NepPBYI0 ouepeb 13-3a X HU3KON MeXaHNYeCKoM
npoyHocTK, bbicTpon broaerpagaunmn B GU3NONOrMYeCKmX
cpepax v cnabo ycTonumBocTu K depmeHTam [6].

Ona ycuneHua ¢u3Myecknx CBOWCTB KOJareHoBbIX
6romaTtepuanos UCMONb3yTCA Pa3iMyHble MeToAb! CLUUB-
KW, T. . BBefjleHVe JOMONHUTENbHbIX XMMUUYECKUX CBA3EN
MeXxZy nonunenTUgHbIMU Lenamu KonnareHa. OgHum u3
METOAOB ycuneHua Gpru3nYecknx CBOWCTB KOJNareHoBbIX
6romaTtepuanoB MoxKeT ObITb UCMONb30BaHNE B KauecTse
CLUMBAIOLWWMX areHToB KapOOHOBbIX KMCNoT. KapboHoBble
KNCNOTbl NpeAcTaBnAioT cobON opraHMyeckne coepmHe-
HMA, cofepxalyne kapbokcunbHyto rpynny (-COOH). B oc-
HOBe 3TOro TMMa CLUMBKU NIeXNUT obpa3oBaHve JOMNONHU-
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TesIbHbIX KOBaJIEHTHbIX CBA3EN MeXAy KapOoKCUAbHbIMU
rpynnamu KNCIoT 1 aMUHOTpynnaMy NOAMNEnTUAHbIX Le-
nen konnareHa [7, 8]. Mpwn 3ToM Hanbonee wWnpokoe pac-
NpocTpaHeHne B KayecTBe CLUMBAIOLLEro areHTa noayymna
NUMOHHasA KrcnoTa [9], uTo, No Bcew BUAUMOCTH, 06YC/IOB-
NEHO HanuMumMem Tpex KapOOKCUNIbHbIX Fpymnn, KoTopble
MOryT 06pa3oBbiBaTb CTabusibHble ammngHble casu [8, 10].
MprMeHeHVe B KauyecTBe CLUMBAIOLWLErO areHTa AnKap6o-
HOBbIX KICIOT, cofleprKallnx fiBe KapOoKCcubHble rpynmbl,
KaK Hanpumep, BMHHOW (TapTapoBas) KUCOTbl, UCMOJb-
3yeTcA rmaBHbIM 06pa3oM AnA CLUMBKW FMAPOKONNONL0B
pPacTUTENbHOIO MPOUCXOXAEHNA U Clabo M3yyeHo B OT-
HOLIEHNN TUAPOKONIONAOB »KUBOTHOMO MPOUCXOXAEHUA
[11, 12]. MoHOKap6OHOBbIE KMCAOTbI, HanNpUMep, MosioY-
HasA, NPUMEHAIOTCA rMaBHbIM 06pa3oM B BuUAe NPOAOYKTOB
MOMMKOHAEHCAUUN — TMOJIMMONOYHbBIX Kucnot [13-15].
OpHako MpuMeHeHVe Takux 6riomatepuanos B KauyecTse
UMMAAHTUPYEMbIX KOHCTPYKLUMA WA PaHEBbIX MOKPbITUNA
nmeeT pAfR OrpaHNYeHnii, B NepByio ovyepefb 3TO TOKCUY-
HOCTb MPOAYKTOB Ovoperpagaumnm 1 YpesmMepHO WMHTEH-
CMBHbI/ MECTHbIN MPOBOCMannTeNbHbIN OTBET [16].

PaHee ObIno MNoOKasaHO, UTO, KOMOWMHMPYA XUMUYe-
CKAA MeToA CLUMBKM [EeHaTypuMpOBaHHOro KosnareHa
C MCMosib30BaHMEM JIMMOHHOW KUCNOTbl U NocseayioLen
BbICOKOTEMMEPATYPHON 006PaboTKON, MOXKHO MOBbLICUTb
3bdEeKTUBHOCTb CLUMBKM LEener KosnareHa W ynyulnTb
NPOYHOCTb KOJNIAareHoBbIX 3NeKTPONpPAAHbIX HAaHOBOMO-
KoH. CunTaeTca, YTo UCNoMb30BaHME LUTPATHOrO MeToAa
CLUMBKM [OCTaTOMHO 6e3omacHoO ana m3penvin meauLyvH-
CKOro Ha3HauyeHuA [11]. Tem He MeHee NOKa HeAOCTAaTOUHO
M3yyeHa BO3MOXHOCTb MPUMEHEHNA Takoro KOMOMHUPO-
BAHHOrO NoAxofa B COYETaHUM C UCMOb30BaHNEM MOHO-,
OV- N TPMKAPOOHOBbIX KNCNOT ANA MNONyYeHNA MHOTOPYHK-
LMOHanbHbIX GriloMaTepunanoB MeanLMHCKOro Ha3HauyeHus.

LENb

OLI,EHI/ITI: BAAHNE Kap6OHOBbIX KNCNOT Ha NPOYHOCTb,
6|/|o,qerpa,qmpyeMOCTb 1 61MOCOBMECTVMOCTb KOJlareHo-
BOro Kceporensa B ya10BUAX in vitro.

MATEPUAJIbl U METOAbI
Mamepuanesi

B paboTe ucnonb3oBaHbl criegyloliie peakTBbl U Ma-
Tepuvanbl: AeHaTyPUPOBaHHbIV KonnareHa | Tuna KomnaHmm
«First Alive Collagen» (Poccun), obuian xMmyeckas xapak-
TepuCTMKa NpefcTaBieHa B Tabnuue 1; pacTBopbl KapOOHO-
BbIX KMNCJIOT; HAabop Ans onpeaeneHnsa }n3HecnocobHoCTU
kneTtok Calcein AM (Servicebio); 0,02% pactBop BepceHa
(Man3ko, Poccus); 0,25% pacteop Try-EDTA (StemCell, CLUA);
FBS, amb6proHanbHaA Tenauba cbiBopoTKa (Gibco, CLLUA); aH-
TMOMOTUK NeHuuunAnH-ctpentommnumH (MaHdkKo, Poccua);
docdaTtHO-coneBor 6ydpep 1xD-PBS (StemCell, CLLUA); Kynb-
TypanbHaa cpega DMEM-F12 (Gibco, CLUA); KynbTypa Kne-
TOK ¢pnbpobnacToB KoXK Yenoseka HAFb d281 (Poccua).

Memooel

[na nonyyeHua rmgporenen 120 r geHaTyprMpOBaHHOIo
KonnareHa pactsopsAnu 8 400 ma ANCTUAANPOBAHHOM BOAbI
npu Temnepatype 80 °C. [TonyyeHHbI PacTBOP anMKBOTU-
poBanu no 25 mn. K 25 mn nosyyeHHOro pacteopa npuium-
Banun 25 mMn ogHOro 13 ciepyoLwWwmnx pacTBOPOB: ANCTUIN-
poBaHHas Bofa (KOHTponb, 1K), 80 MM MOMIOYHON KUCNOTbI
(MK), 80 MM BUHHOW KucnoTbl (BK), 80 MM nuMOHHOW Kuc-
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Ta6bnuua 1. OU3nKo-XxMMYeCcKasa XapaKTepuUcTKa Konna-
reHoBOro rugporens

Table 1. Physical and chemical characteristics of the
collagen hydrogel

Mokasarenb / Parameter 3HauyeHue / Value

lmpgponusar Konnarex /

— 0
Collagen hydrolyzate 8,5-9,5%
Tpurnuuepugbl / Triglycerides 0,2-0,6 %
3ona cynb¢atHan / Sulphated ash 1,6-2 %
Bopa / Water 35,2-51,1 %
MonekynapHas macca KonnareHa / 12-270 kfla

Molecular weight of collagen

MnotHocTb (20 °C) / Density (20°C)  2,00-2,10 r/mn

pH 4,5-6,0

Conm / Salt 3-5%

notbl (JIK). lMocne nomelunBaHnA pacTBOPbI 3aN1Banu B Ch-
nuKoHoBble GopMbl (12 cM ANIMHA, 8 CM WKPKHA) U BbICY-
wwusanu npu 80 °C B TeyeHmre 12 yacos. [onyyeHHble cyxme
nneHkn sbigepxnsanu npu 150 °C B TeyeHne 2 nnn 16 ya-
coB. B pe3ynbrate 6b1IM NonyyeHbl 06pasubl Kceporenen
0K, OK+Mk, OK+Bk v TK+JIK. B ganbHenwem ana oueHKn
CTPYKTYPHO-MEXaHNYECKNX CBOWCTB KCeporenu pervapa-
TUpOBanu B pacTBope conen XeHkca (pH = 7,4) B TeueHne
12 yacos npu 4 °C. O6bem pacTBopa conen XeHKca ana pe-
rmapartauum ncnonb3oBanu U3 pacyeta 1 Mn pacTBopa Ha
1 cm? NneHKN.

AHanus cTpyKTypHO-MexaHNYeCcKnx cBorcTs obpasLoBs
NPOBOAMIICA C MOMOLLbIO aHanm3aTopa TekcTypbl TA.XTplus
(Stable Micro Systems Ltd, Bennko6putaHuma) ¢ ncnonb3o-
BaHMeM TeH3o4aTumka Becom 5000 r m npuknagHom npo-
rpammbl, NocTaBnAemol ¢ yctporicteom (Texture Expert for
WindowsTM, Bepcua 2.61). cnbiTaHMA NpOBOAUANCH NPU
KOMHaTHOI TemnepaType.

PerngpatnpoBaHHble 00pa3Lpbl Kceporenen cpepHen
TONWMHONM 1,5 MM NpPOKanbiBaau MAOCKAM antoMUHUEBbBIM
30HAOM fguametpoM 2 Mm (SMS P/2). Ina kaxporo TecTa
6bTM BbIOpaHbl cnefylolme 3KCneprMeHTanbHble Ycso-
BUA: CKOPOCTb MNpe-TecTa U NoCT-Tecta — 5 MM/C, CKOPOCTb
pedopmauum — 1 MM/C, paccTosaHMe ABUKEHMNA 30HOa —
4 mm. TBepAOCTb onpefensanu no cnegytoulen dopmyne:

P=F/S,

roe F — mMakcMmyMm KpriBOW CUia-paccTosHme B HbIOTOHAX,
a'S — nnowaab nonepeyHoro ceyeHns obpasua rens B M2
Mopynb OHra npocunTbiBanyu no cnegyoulen popmyne:

E=(F/S)/(Ah/h),

roe F — 3HauyeHre cunbl B HbIOTOHAX Ha KpWBOW cuna-
pacctoaHne npu 4 % pedopmaumm BbICOTbl 06pasLa,
a S — nnowaab NonepeyHoro ceyeHna obpasua rens B m?,
Ah /' h — 4 % pedopmauua npu npokone obpasua.

[ns oUeHKN NHTEHCMBHOCTY BUogerpagaummn Kcepore-
new B yCNIOBUAX in vitro obpasLbl NoMeLany B NyHKN 6-ny-
HOYHbIX MMaHWeToB 1 AobaBnanyn 7 Mn MHKYyOaLUOHHOW
cpepnbl. B kKauecTBe MHKY6GALIMOHHON Cpefbl MCMOSb30Banu
pactBop conu XeHkca (HBSS), copepxawmin conn Ca, Mg,
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6e3 6ukapboHata Na, 6e3 peHONOBOro KpacHOro, cofepa-
wmn 25 mM HEPES. VicxogHbin pactBop XeHkca umen pH 7.

Mpu oueHKe 6GLMONOrMYECKNX CBOMCTB MaTepuanos py-
KOBOZCTBOBANINCb MOJSIOKEHVUAMM CTaHAAPTOB, W3JI0XeH-
Hbix B TOCT ISO 10993-5-2011 «M3pgenua meanLMUHCKMe:
oueHKa 6Gronornyeckoro AencTBAA MeAULMHCKMX m3fe-
nuin. lccnepoBaHUA Ha LMTOTOKCMYHOCTb: METOfbI in Vitroy.
OueHKy 61MOCOBMECTMMOCTU NPOBOAUSI METOAOM NPAMO-
ro KOHTaKTa C ucrnonb3oBaHrem prbpobnacToB yenoseka
(HdFb d281), nonyyeHHbIX 13 GaHKa KNETOYHbIX KYNbTyp
YHY «Konnekuyua knetouHbix Kynbtyp» LIKI MBP PAH.

MpepaBapnTeNbHO  NPOCTEPUIN30BaHHbIE  CMIUPTOM
1 YO-obnyyeHnem obpasubl (10 X 10 Mm) nomelLLanu B nyH-
KW 6-NYHOUHbIX MNaHLLETOB U3 pacyeTa OAUH obpasel, Ha
NYHKY, obLLee KonMyecTso NOBTOPOB ANA KaxAoro obpas-
ua — 5 wt. OueHKy BNMAHWA Kceporenen Ha nponudepa-
TUBHYI0 aKTUBHOCTb $p1bpobnacToB yenoBeka NpoBoOANIN
npy COBMECTHOW WHKy6auuu. [Ina 3Toro kceporenu no-
Melann B NyHKWU C NpeaBapuTesibHO afre3vnpoBaHHbIMM
KneTkamu 1 UHKYOMpoBanu Npu CTaHOAPTHbIX YCIOBUAX
KynbTmBupoBaHusa (37 °C, 5 % COZ). Yepes 24 yaca oueHun-
Bann MopdoMeTprnyeckne xapaktepuctmkm ¢unbpobna-
CTOB 1 MX »KN3HECNoCcObHOCTb C ncnosib3oBaHnem Habopa
4nA onpepeneHusa u3HecnocobHocTn kneTok Calcein
AM. O6paboTky obpa3Los Calcein AM npoBoaunu cornac-
Ho npoTokony npowussogutens (Calcein AM Cell Viability
Assay Kit, Servicebio). MopdomeTtpuyeckune xapaktepu-
CTUKW KNeTOK OLeHMBaNy METOA0M CBETOBOW Y JIIOMUHEC-
LeHTHON MuKpockonum (Leica Microsystems). »KnusHecno-
COBHOCTb KNETOK OLEHMBANM C NCNONb30BaHNeM Habopa
Calcein AM, cornacHo npotokony npounssoautens (Calcein
AM Cell Viability Assay Kit, Servicebio).

Cmamucmuyeckas o6pabomka pe3ynbmamos
MonyyeHHble AaHHble 6biny 06paboTaHbl MporpamMamm
Statistica 10, SPSS Bepcua 20 (SPSS, Inc., Chicago, IL, CLLUA)
n Microsoft Excel 2007. [JaHHble MpefcTaBnAnM B BuAe
cpefHero apudmeTnyecKoro + ctaHAapTHOE OTKIOHEHMe.
3HauMMOCTb pas3nuunii 6bina onpefeneHa Mpv MNOMOLLK
OofHOaKTOpHOro gucnepcroHHoro aHanmusa (ANOVA)
N napHoro cpaBHeHUs (post hoc) kKputepusa Totokn. Mpn
CpaBHeHWY BbIOOPOUHbIX CPEAHNX, MMEeIoLLMX HOPManbHoe
pacnpepeneHue, ncnonb3oBanu t-kputepuin CTblofieHTa.

PE3YJIbTATbl U OBCYXAEHUE
BHewHun Bupg Kceporenem wu3 [eHaTypUpPOBaHHO-
ro konnareHa ([K), a Takxe ero moanduuMpoBaHHbIX

1lcm 1cm
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dopm, copepxalmx 40 MM monouHon (OK + MK), BUHHON
(OK + BK) n numoHHom kKucnotsl (K + JIK), npeacTaBneH Ha
pucyHke 1.

OLeHKy TEKCTYPHbIX CBOMNCTB 06pa3L/0B MPOBOAUIIM NO-
cne npefBapuTenbHON permapaTaummn Kceporenen B pac-
TBOpe XeHKca B TeyeHure 12 yacos npu 4 °C. YcTaHOBNEHO,
YTO BHeECEHMe B COCTaB pacTBOpa KosslareHa MOJIOUYHOM
N BUHHOW KNCIOT He BAUAET Ha MeXaHUYeCKYH MPOYHOCTb
nonyyeHHbIx kceporenen K + Mk n K + Bk. BoianeHo,
YTO BHECEHMEe NMMOHHOW KWUCNIOTbl MOBbIWAET MeXaHU-
yecKkylo npoyHocTb kceporena OK + JIk go 82 + 13 klla
(punc. 2A). Mpwn 3TOM MOAYNb NPOAOSILHON YNPYroCTU BCEX
nccnefoBaHHbIX 06pa3LoB He U3MEHAETCA U B CPefHEM
cocTaBnaeTt 26 + 6 klla (puc. 2B).

Ha cnepytoliem 3Tane nccnefoBaHUA oLEHMBaNW BAU-
AHNE MPOAOIKNTENIbHOCTM TEPMUUYECKON 06paboTKM Ha
MexaHUYyecKne CBOWCTBa Kceporeniell. YCTaHOBNEHO, YTO
YMEHbLUEHNE MPOJOCIIKUTENIBHOCTA TEPMOOOPaboTKN A0
2 YaCcoB MPUBOANT K CH/XKEHMIO MEXAHNYECKOWN MPOYHOCTU
y BCeX nccnepgyembix obpasuos (Tabn. 2). Hanbonee 3Ha-
UYMMOEe CHWXKEHME MPOYHOCTU HabnopalTca y Kceporena
[K + BK,, €ro MpoYHOCTb HIKe He TONIbKO MO CPAaBHEHMIO
c AK +JIk, n K + MK,, HO 1 Aaxe Mo CPaBHEHUIO C NCXOA-
HbiMm Kceporeniem [IK,. CieiyeT OTMETUTD, UTO, HECMOTPA Ha
CHUXeHMe npoyHocTn Keceporena K + JIk, B pesynbTate
COKpaLleHMA MNPOAOIKUTENIbHOCTM TEPMMYECKOro BO3-
LEeNCTBMA ero NPOYHOCTb OTHOCUTENIbHO ApYrix obpasLoB
ocTaeTca Hanbonee BbiCOKOV (Tabn. 2).

BbiABNEeHO, 4YTO COKpalyeHVe MPOAOIKUTENbHOCTN
TEPMOOOPABOTKN He BbI3bIBAE€T M3MEHEHUI B CMOCOOHO-
CTU rugporenen CONpPOTUBNATLCA ynpyron gedopmauyun
(Tabn. 2). 3HaueHne mogyns IOHra Bcex rmgporenen, obpa-
60TaHHbIX BbICOKOW TeMMepaTypol Kak B TeyeHue 16 ya-
COB, TaK 1 B TeYeHMe 2 YacoB COMOCTaBMMbl MeXay COOoN
(pwnc. 2, Tabn. 2).

OueHKa MHTEHCMBHOCTU Guoperpagaunn Kceporenem
B YCNOBWAX in vitro, NoKa3ana, Yto BHeceHne B coctaB [K
TPUKapOOHOBOW (IMMOHHO) KNCNOTbI MOBbILIAET YCTONUN-
BOCTb Kceporena K buogerpagaumu. Tak, Hanprumep, npou-
HocTb [IK yepes 24 yaca UHKy6auun B cpeae, MMUTUPYIO-
e Mo XMMUYECKOMY COCTaBY M KUCIIOTHOCTU MEXTKaHe-
BYIO XUJKOCTb, CHMXaeTcA Ha 80 % mn coctasnaeT 7 £ 1 Kla.
B TOI ’Ke CTEeneHn NPOUCXOAUT CHUXKEHUE MPOYHOCTU
OK+Mk 1 OK+BK (puc. 3). MexaHnyeckasa NpoOYHOCTb Kce-
porena OK+/1K TakXKe CHMXaeTcA, O4HAKO MHTEHCMBHOCTb
6uogerpagaunv faHHOro Kceporens B ABa pa3a HuKe Mo
cpaBHeHuto AK, OK+Mk n JK+BK (puc. 3).

1lcm 1cm

Puc. 1. Kceporenu ns geHaTyprpoBaHHOro KonnareHa (A) n konnareHa, o6pabotaHHoro monoyHoi (B), BuHHomn (C) n nu-
MOHHOM (D) Kncnotamu ¢ nocnegyowmm HarpesaHnem go 150 °C B TeyeHune 16 yacoB
Fig. 1. Xerogels from denatured collagen (A) and collagen treated with lactic (B), tartaric (C) and citric (D) acid followed by

heating to 150 °C for 16 hours
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Puc. 2. XapakTepucTrka npouHoctu (A) n Mopyns OHra (B) pervapaTpoBaHHbIX Kceporener AeHaTypUupoBaHHOIO KoJ-
nareHa (OK) n konnareHa, o6pabotaHHoro mosnouHoin (OK + Mk), BuHHoM (OK + BK) 1 numoHHon (OK + JIK) Kucnotamu
c nocnepyowmm HarpeeaHnem go 150 °C B TeueHune 16 yacoB. ¥ — pa3nnumsa goctoBepHbl (p < 0,05, n = 10) no cpaBHe-

Huto ¢ K

Fig. 2. Compressive strength (A) and Young's modulus (B) of rehydrated xerogels from denatured collagen (DC) and
collagen treated with lactic (DC + La), tartaric (DC + Ta) and citric (DC + Ca) acids followed by heating to 150 °C for 16 hours.
* — differences are significant (p < 0.05, n = 10) compared to DC

Tabnuua 2. XapakTeprcTrka MexaHU4yecKmx CBONCTB pe-
rMOpaTMPOBaHHbIX  Kceporenel,  MoandULNPOBaHHbIX
KapbOHOBbIMM KUCNOTaMW U [BYXYACOBOW TEPMUYECKOW
cTabunusaunen

Table 2. Characterization of mechanical properties of
rehydrated xerogels modified with carboxylic acids and
a two-hour thermal stabilization

MpouHoctb, Mopgynb lOHra,
O6pasen / kMa/ kMa/
Sample Compressive Young’s
strength, kPa modulus, kPa
AK,/DC, 20+2 26+8
OAK+ Mk, /DC + La, 24+7 26+ 6
AK + Bk, /DC +Ta, 9+ 4% 212
AK + Ik, / DC + Ca, 47 + 15*% 28+4

MpumeyaHue: * — paznu4ua 0ocmosepHsl (p < 0,05,n=10);
K, — 2udpozenb uz deHamypuposaHHO20 KOJI/Id2eHd, cmd-
6unu3uposaHHbIl 08yx4acosol mepmuyeckol obpabom-
ko, [IK + Mk, — 2udpozesib u3 0eHamypupo8aHHo20 Ko/id-
2eHd, MooupUUUPOBAHHbIU MOIOYHOU Kucsiomol u cmabu-
Jlu3uposaHHsIlt 08yxyacosol mepmuyeckol obpabomkod,
AK + Bk, — 2udpozesib u3 0eHamypupo8aHHO20 KoJijiaze-
HA, MoouuUYUPOBAHHbIU BUHHOU Kuciomol u cmabusu-
3UpoBaHHbIl  08yx4acosoli mepmuyeckol obpabomkod,
K + JIk, — 2udpozesib u3 0eHamypupo8aHHo20 KOJI1a2eHd,
MOOUGPUYUPOBAHHBIU JIUMOHHOU Kuc/iomoul u cmabusausu-
pOoBaHHbIU 08yx4acosoli mepmuyeckol obpabomkod.

Note: * — differences are significant (p < 0.05, n = 10); DC,
is a hydrogel made from denatured collagen stabilized by a
two-hour heat treatment, DC + La, is a hydrogel made from
denatured collagen modified with lactic acid and stabilized by
a two-hour heat treatment, DC + Ta, is a hydrogel made from
denatured collagen modified with tartaric acid and stabilized
by a two-hour heat treatment, DC + Ca, is a hydrogel made
from denatured collagen modified with citric acid and
stabilized by a two-hour heat treatment.
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Puc. 3. buogerpagauna kceporener aeHaTypuUpOBaHHOMO
konnareHa (JK) n konnareHa, o6paboTaHHOrO MOJIOYHOW
(AK + MK), BuHHOM (OK + BK) n numonHom (OK + JIK) Kucno-
TaMu € nocnegyowmm HarpeBaHnem go 150 °C B TeyeHue
16 YacoB. * — pa3nmuua goctoBepHbl (p < 0,05, n = 10)
Fig. 3. Biodegradation of xerogels of denatured collagen
(DC) and collagen treated with lactic (DC + La), tartaric
(DC + Ta) and citric (DC + Ca) acids followed by heating to
150 °C for 16 hours. * — differences are significant (p < 0.05,
n=10)

Ha cnepytowem stane nccnefoBaHus oueHrBanm 6mo-
COBMECTMMOCTb Kceporenen nNpu COBMECTHOW WHKy6a-
umm ¢ dmbpobnactamm Yenoseka. Yepes 24 yaca Kynb-
TUBUPOBAHUA KNETKU, WHKYOMpPOBaHHble B CTaHAAPTHbIX
YCNOBUAX KYNbTUBMPOBAHMA (KOHTPOMb), nprobpeTatoT
BepeTeHOBMAHYO PopMy, xapakTepHylo ana ¢ubpobna-
cToB (puc. 4A). MNMopgobHasa TpaHchopmaLma NPOUCXOZUT
n ¢ ¢pubpobnactamu, HKybmMposaHHbiMK ¢ OK, K + Mk
n K + Bk (puc. 4B-D). YcTaHOBNEHO, YTO BHECEHUE KCEPO-
rena K + JIk nHrubupyet tpaHcopmauuio rnbpobnactos
B HOpMasbHbI deHoTumn (puc. 4E).

AHanu3s »*n3HecnocobHocTn ¢pnbpPobacToB C NCMOJb-
30BaHMeM Habopa Calcein AM nokasan, 4To Kak B KOHTPO-
ne (pwuc. 5A), Tak 1 NpyY COBMECTHOM UHKY6Gaunn ¢ Kcepo-
renamu JK (puc. 5B), K + Mk (puc. 5C), OK + Bk (puc. 5D),
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A B

200 pm 200 pm 200 pm

200 pm 200 pm

Puc. 4. Mopdonorus ¢prnbpobnacToB yenoBeKka Yepes 24 yaca KynbTVBUPOBaHNUA B CTaHAAPTHbIX yCnoBusx (A), npy BHe-
ceHunu B KynbTypanbHyto cpepy rugporenen [IK (B), AK + Mk (C), AK + Bk (D) n K + J1k (E); yBennueHune x50, pa3mep LKanbl
200 MKMm, cBETOBasA MUKPOCKOMNUA

Fig. 4. Morphology of human fibroblasts after 24 hours of cultivation under standard conditions (A), with the addition of
DK (B), DK + La (C), DK + Ta (D), and DK + Ca (E) hydrogels to the culture medium; magnification x50, scale size 200 um,
light microscopy

Puc. 5. >K1n3HecnocobHoCTb prbpo6acToB Yepes 24 yaca KynbTUBMPOBAHUSA B CTaHAAPTHbIX YCI0BUAX (A), Npy BHECEHUN
B KynbTypanbHyto cpepy rugporenen K (B), K + Mk (C), OK + Bk (D) n K + JIk (E); yBennueHue x100, pa3mep LwKasnbl
100 MKMm, oKkpaLumsaHue Calcein AM

Fig. 5. Viability of fibroblasts after 24 hours of cultivation under standard conditions (A); with the addition of hydrogels
DK (B), DK + La (C), DK + Ta (D) and DK + Ca (E) to the culture medium; magnification x100, scale size 100 um, stained with
Calcein AM
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a Takxe npu nHKybaumm ¢ K + JIk (puc. 5E) Bce knetkun
HaxoAATCA B >KWU3HECMOCOOHOM CoCToAHMM. Takum 06-
pa3oM, HECMOTPA Ha 33aAePXKKy B KIIeTOUHOM pocTe, dpu-
6pobnacTbl, UHKYOMPOBaHHbIE COBMECTHO C Kceporenem,
cofiepKaLliyM MOJIOUHYIO KMCIOTY, COXPaHAIT XU3Hecmno-
COBHOCTD.

Takum obpa3om, B NPoBefEeHHOM MCCeOBaHNN OLe-
HMBaNy BO3MOXHOCTb KOMMIEKCHOTO NMPUMEHEHUA BbICO-
KoTemrnepaTypHOro BO3AENCTBUA U XMMUYECKOW CLUMBKU
C UCnonb3oBaHMeM KapOOHOBbIX KUCIOT ANA co3faHuA
6UOMMMETNYECKMX MaTepuasioB MeanLMHCKOrO Ha3Hauve-
HWA. BblIfABNEHO, UTO TIMMOHHaA KNCNoTa, obnagatoLas Hau-
60/1bLIMIM KONNYECTBOM KapOOKCUITbHBIX FPYMN, yCuUnvBaeTt
MeXaHNYeCKyto MPOYHOCTb KCeporensa He3aBMCUMo OT Npo-
LOMKNTENbHOCTY TEPMUYECKOro Bo3aencTeua. Kceporenu,
cofepallme B CBOeM COCTaBe KapOOKCUIIbHble KMCNOTbI,
ABnAlTCcA OuoperpagmpyembiMu, Npyv 3TOM JIMMOHHasA
KNC/IOTa NOBbILLAET YCTONYMBOCTb KCeporens K buogerpa-
faumn. NMonyyeHHble pe3ynbTaTbl MO OLeHKe 61oCoBMeCTH-
MOCTU KCeporeseln n3 aeHaTyprpoBaHHOro KonnareHa, Mo-
AMOULMPOBaHHBIX KapOOHOBLIMU KMCNIOTaMK, NMoKasblBa-
IOT, UTO BHECEHME B COCTaB MOJIOYHOW VN BUHHOWM KNCNOT
He OKa3blBaeT BIMAHME Ha POCT U KN3HECMOCOBHOCTb du-
6pobnacTtoB yenoBeKa. B 1o e BpemaA Kceporenu, cogep-
Xallyue B CBOEM COCTaBe JIMMOHHYIO KUCIOTY, UHIMOUPYIOT
POCT KNEeTOK, COXPaHAA MPK 3TOM KNeTKM B XU3HeCcnocob-
HOM COCTOSIHUM.

OfHUM 13 OCHOBHbIX (aKTOPOB, OrpaHMUMBAOLLKX
NPYMeHeHre KOomnareHoBbIX rmgporenein B TKAHEBOW WH-
XeHepuu, ABNAIOTCA ero cflabble MexaHnyeckre CBOMCTBa
1 BblCOKasA CKOpoCTb buogerpafdaumu. B HacToAwee Bpemsa
BefeTCA NMOMCK METOAOB MOBbILEHUA NPOYHOCTN U YCTON-
UMBOCTW KONMareHoBbIX renen K 6uogerpagauymmn. Hanpum-
Mep, MPOBOAATCA MCCIeAOBaHNA MO MOBbIWEHNIO NPOY-
HOCTW KOJINareHoBbIX rMagporenen nyTemM n3MeHeHusa KUc-
noTHocTu [17], BbIpaBHMBAHMA MUKPOCTPYKTYPbl MaTpULbl
KonnareHosoro rugporensa [18]. Coobuwanocb, Yto [O3bl
0ob6nyyeHua o 500 Ip yBenunumBaioT Mogynb ynpyroctu
noytu Ha 150 % [19]. C npyMeHeHneMm pa3nyHbIX METOL0B
d13NYECKOro Nnn XMMmNYeCckoro BO3AeNCTBNA yaaeTcsa yBe-
NNYNTb HanpsaXkeHue paspyweHnsa go 16 kla [20]. Bkniove-
HVe B COCTaB aKpWIaToB 1 MONNITUNEHTNIKONA NO3BONAET
NonyunTb rugporenn NpoyHocTbio o 140 klMa [21].

Takum obpasom, GU3NKO-XMMUYECKUIA MeTop CTabu-
Nn3auny rMaporeneBo MaTpuLpl, C UCNONb30OBaHUEM M-

MOHHOW K1CNOTbI, MO3BOMIAET NONYYUTb KCepOrenb C Mexa-
HNYECKON MPOYHOCTBIO 1 MoAyneM MPOAONbHONW YNpyro-
CTW, He YCTynaloLKMM No CBOMM KauyecTBam rmgporeneBbiM
MaTepuanam, M3roToB/IEHHbIM C UCMOMb30BaHNEM CJIOX-
HbIX 1 AOPOrOCTOALLMX PELUEHNIA.

MuKpocpefa, co3faBaemas Kceporesiem, cogepallmm
JIMMOHHYIO KMUCIOTY, He OKa3blBaeT LUTOTOKCUYECKOro feli-
CTBMA, HO MpPY 3TOM MPENATCTBYeT pocTy 1 nponudepa-
unn drnbpobnacto. PnbpPo6IaCTbl — OCHOBHbIE KIETKMU,
npoayuupyioLie KOMMNOHEHTbI BHEK/IETOYHOIO MaTpUKca.
Mpn HopManbHbIX GuU3nMonornyeckux ycnosuax ¢Guobpo-
6nactbl obecneunBaloT BOCCTAHOBJIEHME MOBPEXAEHHbIX
TKaHen [22]. OgHako Npu HapyLIEHNAX B KNETOYHOM LMKNe
1 anonTo3e ¢pubpobnactbl U MMOGMO6POHAACTLI MOTYT BbI-
3blBaTb nporpeccupoBaHue ¢rbpo3a, NaToNorMyeckoro
COCTOAHUA, XapaKTepM3YLEroca Ype3mMepHbIM OTNOXe-
HMeM BHEeK/IeTOYHOro MaTpurKkca U pybueBaHMem TKaHen
[23, 24]. PackpbiTie cnocobos perynaumm GpyHKLMOHanb-
HOIM aKTUBHOCTU $pMOPOBNACTOB M AeakTMBauun Grubdpos-
HbIX MyTeln No3BONUT pa3paboTaTb 3dPeKTnBHbIE CTpaTe-
N NeyYeHnn MOBPEXAEHHbIX TKaHeW C MoTeHUManbHbIM
puckom ¢prbposa.

B cBA3M C 3TMM M3yyeHWe BNVAHWA Kceporenew, Mo-
ANOULMPOBaHHBIX TPUKAPOOHOBbLIMY KUCIOTaMU, MOXKET
ObITb MEePCNeKTUBHbIM HanpaBieHnem B 06nacTy Co3faHuA
6romaTtepuanos Ha HeMeAUKaMeHTO3HOIM CTUMYNALMKN pe-
reHepauun TkaHen 1 NpodunakTnky obpasoBaHNA Keno-
MAHbIX PyOLOB.

3AKJTIOYEHUE

Co3paH Kceporefib Ha OCHOBe [eHaTypUpOBaHHOTO
KomnareHa C BbICOKMMYM MPOYHOCTHBIMU XapaKTepucTu-
Kamu. MogobpaHbl MapameTpbl TePMUYECKON 06paboTKu
N KOHLEHTpauumn KapboHOBbBIX KUCIOT ANl CTabunmsauum
MeXaHUYeCKMX CBOWCTB rugporens. BoliseneHo, 4to BHece-
HVe B rMaporeNb 13 rMaponusaTta KosnareHa JIMMOHHOW
KUCNOTbl U Mocregyiolan BblCOKOTEMMEpaTypHas obpa-
60TKa MO3BOJAIOT MOBbICUTb MEXaHWYeCKylo MPOYHOCTb
Kceporens v ero ycTonumBocCTb K buoaectpyKuum. Pesynb-
TaTbl UCCNEfOBaHWA in Vitro MoKa3anu, YTO MOJTyYeHHbIN
MaTepuan MOXeT CTaTb MePCNeKTUBHONM NnaTdopmon ans
NPUMEHEHNA KaK B KauecTBe BHEKNETOYHOro ckapdonaa,
TakK U B KauecTBe CaMOCTOATeNbHOro 6uomatepurana ans
3anosHeHns obbema yTpaueHHOM TKaH B pe3yfbTaTe one-
paTVBHOrO BMeLIATeNbCTBA WY PaHeHWS.

AOMNONHUTENIbHAA UHOOPMALUA

EpémuH Metp CepadpumoBuY, HayuHbili COTPYAHUK Nabo-
paTopuun KNeToUYHbIX TEXHOSOTMIA oTAeNna 6uoMeanLNHCKNX
TexHonornm, HaunoHanbHbIN MeANLMHCKUIN UccnenoBaTesib-
CKUIN LeHTp peabunutaumm n KypopTtonorum MuH3gpasa
Poccun.
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Bknap aBTOpOB. BCe aBTOpbI NOATBEPXKAAOT CBOE aBTOPCTBO
B COOTBETCTBUM C MeXAyHapoaHbiMu Kputepuammu ICMIE (Bce
aBTOPbl BHEC/IN 3HAUUTESIbHBIV BKMa4 B KOHLEMNUUMIO, An3anH
nccnenoBaHMA U NOAFOTOBKY CTaTbW, MpounUTany u ogobpu-
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aHanM3 faHHbIX, BepudrKauma gaHHbIX, HanMcaHne YepHo-
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PYKOBOACTBO NpoekTom; Mapkos M.A. — HayyHoe 060CHOBa-
H1e, METOLO/ONA, PeAAKTVPOBAHE TEKCTA CTaTby, MPOBEPKa
Y pefaKTMPOBaHVEe PYKOMMUCK.

UcTouHnkn ¢puHaHcmpoBaHma. [laHHOe NCCnefoBaHne He
6bINI0 NOAAEPKAHO HUKAKMMY BHELUHUMYN NCTOYHUKAMU Gui-
HAHCMPOBAHWA.
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KoHGNUKT nHtepecoB. ABTOPbI AEKTAPUPYIOT OTCYTCTBUE
ABHbIX Y MOTEHLMANbHbIX KOHGNKTOB MHTEPECOB, CBSI3aHHbIX
¢ ny6nvKaumen HacTosLeln cTaTbu.

[ocTyn K AaHHbIM. [laHHble, NOATBEPXKAAOLLME BbIBOAbI 3TOFO
nccnefoBaHUs, MOXHO NOTyYnTb MO 060CHOBaHHOMY 3anpocy
Yy KOpPeCnoHANPYLLEero aBTopa.
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Pe3ynbTaTMBHASA CXeMa NocnefoBaTeNbHOro NpMMeHeHus
KYPCOB 3M1eKTPOCTUMYNIALUMU NPU [OPCONATUSX:
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Mockea, Poccus

PE3IOME

BBEAEHUE. PacnpocTpaHeHHOCTb 1 TAXECTb NOCeACTBNN AOPCONAaTUI NO3BONAIOT OTHECTU AaHHble COCTOAHUA B Pa3pag 3HaUMMbIX
MeAVKO-CoLManbHbIX Npobnem. MNpr 3TomM X XapakTepHasa yCTONUMBOCTb K CTaHAAPTHbIM METOAAM BO3AeiCTBMA 00yCIOBMBAET MNo-
NCK HOBbIX JIeYeBHbIX CXEM.

LIEJIb. AHann3 MexaHW3MOB 1 OLieHKa pe3yNibTaTMBHOCTY CUCTEMbI MOC/IEA0BATENBHOMO KypPCOBOIO NMPYIMEHEHUA CMOCOOOB 3NEKTPO-
CTUMYNALMNN B IeYEHMM NaLMEHTOB C NOACHNYHO-KPECTLOBOW AopconaTunen.

MATEPUAJIbl U METOAbI. Mo HabnopeHve 6bino oTob6paHo 90 naumeHTOB B BO3pacTe A0 65 NeT ¢ 3aTAHYBLUUMCA 060CTpeHrem
NOACHNYHO-KPECTLOBON Aopconatnn. PesynbraTbl KNIMHUKO-PEHTIeHONOMMYeCKOro aHaavsa 4ONOoNHANN AaHHbIMU NCUXONOTMYeCKoro
N HCTPYMEHTaIbHOTO aHanu3a. B nepBoii dpase nccnefosaHms nayneHTbl 6binv pacnpefeneHbl Ha ABe rpynrbl, B KOTOPbIX BbIMOHANM
CTaHAapTHOe NeyeHne. Bo3pencraue naymneHtam B 1-11 rpynne cpaBHeHMA 13 30 YeIOBEK OrPaHMYMBanoch, a BO 2-11 0CHOBHOW (60 ye-
noBekK) rpynne JOMNOSHUTENbHO UCMOJIb30BaM SNEKTPOAKYMYHKTYPY — aKTUBaLMIO SNeKTPUYECKM TOKOM pAAa ToUek NoCpefCcTBOM
BHeJIPEHHBIX B HUX aKyMyHKTYPHbIX M. Mo ncreyeHun mMecaua naumeHTam Obil NPOBEAEH KypC YPECKOXKHON SNEKTPOCTUMYIALMN.
Mpwv 3ToM B rpynne cpaBHeHWA, Kak 1 B 1/2 OCHOBHOW rpynmbl, BbIMOMHANN NCTUHHOE BO3AENCTBIME, TOrAa Kak B 1/2 OCHOBHOW rpyn-
nbl — UMUTaUKIO NpoLeaypbl (6e3 BKNtoueHnA annapata).

PE3YJIbTATbI U OBCYXKAEHUE. Mo 3aBepLueHM NepBOro 3Tana JieYeHns BbIABIEHO JOCTOBEPHOE MPeVMyLLEeCTBO B NyiaHe pe3yb-
TaTUBHOCTV OCHOBHOW FPynMbl Haj rpynnon CpaBHEHUA. DTV Pa3nnumna NPOABAANNCH B CTEMEHMN perpecca HeBPOJIOrMYeCcKon CUMNTO-
MaTVKK, BKIOYaA AMHAMUKY anruii, @ Takxke B YNyULWeHWN NCUXNYECKOro 1 cocyancToro ¢poHa. Mo ncreyeHnr nonyropa TonbKo y na-
LIEHTOB, MOJTyYaBLUMX KYPC YPECKOXKHOIN SNeKTPOCTUMYNALMN, MO CPaBHEHMIO C NilaLebo Bo3fencTBnem, G1KCMpPOoBasn yCTONYNBOCTb
pe3ynbTaToB, UTO COYETaNOCh C JOCTOBEPHO MEHBLUVM KOIMYECTBOM 060CTPEHNMIN BepTEOPOreHHOro npoLiecca.

3AKJTIOYEHUE. [Joka3aHo npeumyLlLecTBoO B niaHe 3GPeKTVBHOCTM 1 TepaneBTUUECKON HafleXHOCTU, MOCNeA0BaTeIbHOIO NprMe-
HeHVA KypCOB 3NEKTPOCTUMYNALMM, YTO, BUAMMO, OObACHAETCA GOPMUPOBAHNEM ClIeOBOV PeakLnn, XapakTepHO Kak ansa Gpusmo-,
Tak 1 pednekcoTepanuu.

KJNMIOYEBDIE CJTOBA: roscH1uHO-KpecTLOoBble [OPCONaTHN, MCUXONOMYECKOe TECTUPOBAHIE, HCTPYMEHTAMbHBIN aHanus,
5NeKTPOAKYMYHKTYPa, YPECKOXKHAA S1eKTPOHENPOCTUMYNALNA
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Effective Scheme of Sequential Application of Electrical Stimulation
Courses in Dorsopathies: Comparative Study Results
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ABSTRACT

INTRODUCTION. The prevalence and severity of the consequences of dorsopathies allows us to classify these conditions as significant
medical and social problems. At the same time, their characteristic resistance to standard methods of influence leads to the search for
new treatment regimens.

AIM. To analyze the mechanisms and effectiveness of the system of sequential course application of electrical stimulation methods in
the treatment of patients with lumbosacral dorsopathy.

MATERIALS AND METHODS. A total of 90 patients under the age of 65 with prolonged exacerbation of lumbosacral dorsopathy were
selected for observation. The results of clinical and radiological analysis were supplemented by the data of psychological and instrumental
analysis. In the first phase of the study, patients were divided into two groups, in which standard treatment was performed. In the 1st
group, the comparison group of 30 people, the impact was limited, and in the 2nd, the main group (of 60 people), electroacupuncture was
additionally used — the activation of a number of points with an electric current by means of acupuncture needles inserted into them.
After a month, the patients independently underwent a cycle of non-invasive transcutaneous electrical stimulation. At the same time,
in the comparison group, as in 1/2 of the main group, the true impact was performed, while in 1/2 — imitation, with the use of models.
RESULTS AND DISCUSSION. At the end of the first stage of treatment, a significant advantage in terms of effectiveness of the main
one over the comparison group was revealed. These differences were manifested in the degree of regression of neurological symptoms,
including the dynamics of algias, as well as in the improvement of mental and vascular levels. After six months, only in the 1/2 of the
main group, where patients underwent true transcutaneous electrical stimulation, the stability of the results was recorded, which was
combined with a significantly smaller number of exacerbations of the vertebrogenic process.

CONCLUSION. The advantage, in terms of effectiveness and therapeutic reliability, of the consistent use of electrical stimulation courses
is primarily due to the formation of a trace reaction, characteristic of both physiotherapy and reflexology.

KEYWORDS: lumbosacral dorsopathies, psychological testing, instrumental analysis, electroacupuncture, transcutaneous
electrical neurostimulation
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BBEOEHUE

PacnpocTpaHeHHOCTb U TAXEeCTb NOCNeACTBUIN JOPCO-
naTuin NO3BONAIOT OTHECTU [aHHble COCTOAHMA B pa3pag
3HAUYMMbIX MELMKO-coLManbHbIx Npobnem [1-6]. Mpu 3Tom
UX XapaKTepHasa YyCTOMUYMBOCTb K CTaHAAPTHbIM MEeTOAam
BO3JEeNCTBUA OOYyCNIOBNMBAET MOWCK HOBbIX JieuebHbIX
CXeM, BKJIOYaloLWMX B TOM YKC/ie METOAbI TOUEYHON 3MeK-
Tpoctumynaumn [7-12]. OgHUM M3 NodoOBHbIX ABAAETCA
Cnocob aneKTPoaKynyHKTYpbl — Mofayy CUTHaNoB 3ekK-
TPUYECKOTOo TOKa Ha aKymnyHKTYpHble Ufbl, BHELPEHHbIe
B 06nacTb Touek pepnekcorepanum [1]. HECOMHEHHbIN VH-
Tepec npeAcTaBnAeT U HEVHBA3MBHbIV METO[, YPECKOXKHON
anekTpoHenpoctumynaumm (Y9HC) — pasgpaxkeHus He-
60/1bLIVIX MO NIOWAAN 30H UMMYNbCaMU TOKa C MOMOLLbIO
nopTaTMBHbIX Npubopos [6, 10, 13, 14].

OTmeyeHHble cnocobbl NCNOSb3YIOT NPENMYLLECTBEHHO
B KauecTBe KOMMOHEHTOB neyebHbIX KoMMniekcos [1], ogHa-
KO B C/lyyae [OPCOMaTUil OTMEYEHO MOBbILLeHNE pe3ysib-
TaTMBHOCTM BO3AENCTBMA B OTBET Ha NocsiefoBaTefibHoe
nprMeHeHne HeckonbKnx Kypcos Y9HC [15].
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LEJ1Ib

AHanuns mexaH13MOB 1 OLeHKa pe3yNibTaTUBHOCTU CUC-
Tembl MOCiefoBaTeNbHOIO KYpPCOBOro MPYMEHeHnA Cro-
Cco00B 3N1eKTPOCTUMYNALUN B NeUYeHUN NaLNEeHTOB C MOAC-
HVWYHO-KPeCTLOBOM AopconaTunen.

MATEPWUAJbI U METOAbI

Mop HabnoaeHnem Haxogunock 90 naumeHToB (53 »keH-
LWMHbI 1 37 MY>KUMH B BO3pacTe oT 37 fo 65 neT), nonyyato-
LMX SleyeHre B CBA3M C 3aTAHYBLUMMCA 000CTpeHnem fop-
conaTun Ha NOACHWYHO-KPECTLIOBOM YPOBHE.

Kpumepuu ekniodeHuA: pedneKkTtopHble 1 KOpPeLIKO-
Bble MNPOABAEHNA MNOACHWYHO-KPECTLOBOW AOPCONnaTuu,
orpaHuyeHvie BepxHel BO3PacTHOW rpaHuLbl 65 rogamu,
MHGOPMMpPOBAHHOE COrnacune Ha yyacTue B UCCefoBaHUN.

Kpumepuu Heeknlo4eHUA: B KayecTBe OCHOBHbIX
NPOTUBOMOKa3aHU K pepneKTopHol Tepanum — HOBO-
06pa3oBaHVA, opraHHasa AekomrneHcaums, IMXopagoYHble
COCTOAHUA 1 Ap., B BUAe crneundrnyeckoro orpaHuyeHna —
NPOTPY31M MEXKMNO3BOHKOBbIX ANCKOB CBbILLE 7 MM, OC/TOX-
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HeHMA NpoTeKaHUA 3aboneBaHNA B BUAe pagnKynoMmeno-
nwemnm.

Kpumepuu uckno4yeHusa: HenoHvMaHue nauueHToOM
Lenv v 3agay nccnefoBaHnaA, 0TKkas oT fasibHenLwero yya-
CTVA B UCCNEA0BaHUN, @ TaKXKe yXyfLeHWe COCTOAHUA, Tpe-
bytoLLiee apyrov Tepanuun.

MNoaTBepKaeHMe NaToNorMyecknx CABUIoB B CTPYKTYpax
MO3BOHOYHMKa OCYLLECTBANN MyTeM PEHTFEHOBCKOrO U TO-
Morpadurueckoro obcnefoBaHnA. B xone KNUHMKO-HEBPO-
norunyeckoro aHanm3a [13] otgenbHO OLEeHVBaNM BblpaMeH-
HOCTb 601K, NCNONb3yA NPU 3TOM BU3yasibHO-aHAJIOrOBYIO
wKany. MNcuxonornyecknii CTaTyc ouLeHVBanu C MOMOLLbIO
TecToB «MHOrOCTOPOHHee uccnepgoBaHue nmyHocTr» (MIAJT)
n «CamouyBCTBIME, aKTUBHOCTb, HacTpoeHue» (CAH). B xoge
WHCTPYMEHTA/IbHOTO aHann3a OLeHMBann XapakTepucTuKn
COMAaTOCEHCOPHbBIX BbI3BaHHbIX MOTEHLMANOB C MOMOLLbIO
annapara «HelipoH-CnekT-4/BMM» (HepocodT, Poccusa) ny-
Tem perucTpaumm pagukynapHoro (P19), cnmHanbHoro (N21)
n uepebpanbHoro (P40) oTBeToB. [TOMUMO 3TOrO, BbINOMHSA-
nn Tepmorpaduio cermeHTapHbIX 1M OTAaneHHbIX obnacTen
(annapat Aga-782, Agema) 1 TeTpanonApHylo peoBa3orpa-
U0 HUXKHNX KOHeYHocTel (Mprbop «brnoceT-6001»).

B nepBoi pase nccnepgoBaHna NaumeHTbl Obinm pacnpe-
JeneHbl Ha ABe rpynrbl, B KOTOPbIX BbIMOHANN CTaHAAPT-
HOe MeAMKaMeHTO3HO-opToneanyeckoe Bo3aencrame. MNpu
3ToMm B 1-11 rpynne cpaBHeHWA u3 30 YenioBek Bo3fencTame
UM 1 OorpaHnymBanocb. Bo 2-n, ocHoBHON rpynne, cocTos-
wen n3 60 11U, AONOSIHUTENIbHO WCMONb30BaNN 3M1EKTPO-
aKYMyHKTYpy — MoAauvy CUrHanoB 3MIEKTPUYECKOro TOoKa
(annapat «MH3M», Poccuns) Ha cTanbHble akynyHKTYpHble
Urnbl, BBEAEHHbIE B CErMeHTapHble U OTAANIEHHbIE TOUKMU.
JNeyebHbIn Kypc coctoan 13 10 exxefHEBHO BbINOHAEMbIX
npouenyp. B cneaytouen dase no ncreyeHnn mecaua noce
nevyeHnA naymeHTam 6bin nposeaeH Kypc YSHC m3 7 npo-
Leayp, NepuoanMyHOCTb COCTaBuna vepes feHb. [pu aTom
B rpynne cpaBHEHUA, Kak 1 B NePBOW MONIOBMHE OCHOBHO
rpynnbl (nogrpynna «2—1»), BbINOMHANN UCTUHHOE BO3AeN-
cTBME C nomoubio npubopa «[JIHAC-Beptebpa-02» (Poc-
Cu1A), TOrfa Kak B Apyrov ee nosioBrHe (Mogrpynna «2—2») —
UMrTaumMIo npoueaypbl 6e3 BKNOUeHNA annapaTta B CeTb.
KaTamHecTuueckun aHanms BbINOAHANW Yepes nonroga no
OKOHYaHWUM LKA YPECKOXKHOM 31eKTPOCTUMYNALNN.

CpaBHutenbHyto 3GdeKTUBHOCTb BO3AENCTBUA OLle-
HMBany, BblAenAa rpagauun (3HaunTeNbHOe ynyulleHue,
ynyulleHre, He3HauuTenbHoe yyudlleHne 1 yxyplieHue),
BbINOJIHAA MPW 3TOM CTaTUCTUYECKUA aHanM3 B pamKax
nporpammbl Statistica for Windows v.7.

Ta6bnuua 1. 2PPeKTUBHOCTL BO3AENCTBUA
Table 1. Exposure effectiveness
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PE3YJIbTATbl U OBCYXAEHUE

B pe3ynbraTe CMHOPOMONOIMYECKOro pacrnpepeneHns
B 55 cnyuyaax Obinu BbiABeHbl pedrieKTopHble NposBIe-
HUA, B 35 — paguKynapHble, MPenMyLLeCTBEHHO Kak cnef-
CTBMe nopakeHus Kopewka S1. CpefaHAA BblpaXKeHHOCTb
6oneBbIX OLlyLIeHNA MO BU3YyalbHO-aHaNOroBOW LiKane
y Habo4aBWNXCA NaUMEHTOB cocTaBuna 3,5 + 0,05 6an-
NOB MNPV MaKCMMyMe 3HaueHU, paBHOM 5 6annam.

3aTaxkHoe TeueHue 6oneBoro CMHZpPoOma 1 cobcTBEHHO
BepTebporeHHOro npouecca NPUMBOAUIO K POpMMpPOBa-
HU0 B 78 % HabnogeHNn YyCTONYMBOWM aCTeHO-HEBPOTHM3aA-
unn. MpoABneHnA ee HaLWIW NPeNioMIIeHNe B yCpeAHEHHOM
npodune MUJI, otTnnyaoLmMmMca NogbeMOM NEPBON LWKasbl
(B cpepHem o 72 + 0,65 T-6annoB, [OCTOBEPHO MNpeBbILLlasn
KOHTPOJIbHble MOKa3aTenv) U YMepPeHHbIM MpeBbllleHN-
eM «HOpPMbI» NpaBblx No3uuui (B npegenax 63 T-6annos).
MapannenbHO OTMEYEHO PaBHOMEPHOE CHUWKEHMe MoKa-
3aTenen tecta CAH: B cpegHem o 38-40 6annoB Npu KOH-
TPOJbHbIX 3HaUeHUAX B 50 6annos.

B xofe nccnepoBaHuA Gbinia BbiABEHA HeJOCTaTOYHAA
MHGOPMATNBHOCTb COMATOCEHCOPHbIX BbI3BaHHbIX MOTEH-
unanos nNpu pedpneKkTopHbIX cnHapomax. OfHaKo B ciiyyae
KOPEeLLKOBbIX PAaCCTPONCTB OLeHKa AaHHbIX OTBETOB MpU-
obpeTana gmarHoctmyeckoe 3HaueHue. [pu 3ToM Ha «no-
paXKeHHOM» CTOPOHe (MPOoeKuUn KOMMPUMUPOBAHHOTO
KopeLlKa) OTMeYeHo focToBepHoe (p < 0,05) yanuHeHune
NaTeHTHbIX MepuofoB BCeX TPeX MUKOB y abCconTHOro
6onblwmrHCTBa NaumeHToB. Cama acuMMeTpusA naTeHUun,
cocTaBuBLanA 2,2 Mc 1 6oree, CBULETENbCTBOBANA B MOJb3Y
HapyLleHNA NPOBOANMOCTY MO AUCTalbHOMY OTPEe3KYy rne-
pudepnyeckon HepBHOM cUCTEMbI (CMeLleHre nrKka P19),
W NpY 3amMeASIeHHOCTM Kak cnnHanbHoro (N21), Tak u nep-
BMYHOrO LepebpanbHoro oteeToB (P40).

JaHHble Tepmorpadurm B Bue NoBbilEeHVA Temnepary-
pbl B noAcHUYHOM obnactu (At=1,31+0,1 °C) 1 ee nageHnA
(At =1,39 + 0,041 °C) B 06n1aCTV rofieHel 1 CTOM CO CTOPO-
Hbl «MOPa)KeHNA» KOCBEHHO CBUAETENLCTBOBANN B MOJIb3Y
dbopmmnpoBaHNA pedreKTOPHbIX Ba30CMaCTUYECKMX pe-
aKUM. DTV CBeleHNA COrNacoBbIBAJINCb C OrPaHUYEHEM
KpPOBEHAaMONIHEHNA HUMXHUX KOHEUHOCTEN MPU CHUKEHUN
(p < 0,05) peorpaduryeckoro nHgekca go 0,035 + 0,006 Om.

B nepBoin dase paboTbl, NO 3aBeplUEHMM JileUeHus,
BbIAIB/IEHO JOCTOBEPHOE MPENMYLLECTBO B NJlaHe pe3ysib-
TaTMBHOCTW OCHOBHOW TPYNMbl Haf rPynnon CpaBHeHUA.
B uactHocTW, cymmapHble LMbpbl ynydylleHWAa B [AaH-
HbIX rpynnax coctasunm 70 % mn 53,3 % coOTBEeTCTBEHHO
(tabn. 1).

d¢PekTuBHOCTD / Effectiveness

3HauuTenbHoe HesHauunTtenbHoe
Fpynnbi / nyJyweHune / Significant ynyuuiehve / nyJdweHune / Slight YXyAweHme /
Groups yny . 9 Enhancement y y 9 Deterioration
improvement improvement
A6¢. / Abs. % A6¢. / Abs. A6c¢. / Abs. % A6c¢. / Abs. %
1(n=30) 7 23,3 9 13 43,4 1 3,3
2(n=60) 20 33,3 22 36,7 17 28,3 1 1,7

KpuTtepwuii Mupcona x? /
Pearson’s chi-squared test x>

X%, = 13,4 (p < 0,05)
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Paznuuma npoABnanncb 1 B CTEMNEHN perpecca HeBpo-
NOrNYecKon CUMNTOMATVKKM B rpynnax, BKNoyasa AUHaAMUKY
BbIpa)KeHHOCTUN anrui (Tabn. 2).

OTW AaHHble XOPOLWO COMNacoBbIBANINCL C TEHAEHLMEN
K BOCCTaHOB/EHMIO NMCUXMYECKOro cTaTyca Jinl, OCHOBHOM
rPynnbl, YTO MOATBEPXKAANIOCh CHUXKeHMeM (p < 0,05) ncxoa-
Horo nogbema no 1-n wkane MWJT B cpegHem ¢ 72 + 0,65
fo 63 £ 0,6 T-6annos npu yaoBNeTBOPUTENBHOM COOTHO-
WeHMM npaBbiX no3vumin npoduna. PocT ycpegHeHHbIX
noka3satenenn CAH Ha 15-18 % cBuaeTenbCcTBOBaJ, A0 W3-
BECTHOW CTeneHu, 0 Ae3aKTyannsaumm TPeBOXHbIX U UMO-
XOHAPUWYECKMX peakuunii.

YTo KacaeTca nokasaTesiell COMAaTOCEHCOPHbIX BbI3BaH-
HbIX NOTEHLMNANIOB, TO HW B OJHOW 13 rpynn He Obino Bbl-
ABMEHO CTATUCTMYECKM 3HAUMMbIX U3MEHEHWIA CO CTOPOHDI
AVHAMUKWN NAaTEHTHbIX NEPUOLOB OTBETOB, YTO OrpaHUuu-
BaeT MCMNOJIb30BaHNEe AAHHOMO AMArHOCTUYECKOro MeToaa
B KauecTBe npeaunktopa 3¢GeKTUBHOCTN.

Mpu aHanuse AWHAMUKK MNoKasaTenell TepmorpaMm
0651acTV rofieHel (Tabn. 3) GblIV BbIsIBAEHBI JOCTOBEPHbIE
N3MeHeHWA 3TUX NoKa3aTeNel TONbKO Y NaLNeHTOB OCHOB-
HOW Fpynnbl, OTPaas, Takum obpa3om, GeHOMeH 06paTHO-
ro Pa3BUTUA COCYAUCTBIX peaKkLnii.

COOTBETCTBEHHO, B [laHHOW rpynne npocnexuBanacb
TEHAEHUMA K BOCCTAHOBJIEHUIO COCYAUCTOrO pearmpoBa-
HUA (Tabn. 4), noaTBepP)KAEHHAA pe3yfbTaTaMy PeoBa3o-
rpadum obnacTu roneHen.

Taknm o6pa3om, HenocpefcTBEHHO MO 3aBepPLUEHUN
nepBOro 3Tana UccnefoBaHnA YCTaHOBNEHO TepaneBTuYe-
CKOe NperMyLLIeCTBO OCHOBHOW rpynbl Hag rpynmnon cpas-
HeHunA. OQHaKO y»Ke Mo UCTEYEHNM NONYrofa TONbKO B TOW
NMONOBUHE OCHOBHOW TPYyMMbl, KOTOpaa Mojy4yana Kypcbl
YSHC, B otnimume oT noarpynnol nnayebo, oTMeyeHa 3Ha-
yMMasA YCTONUMBOCTb pe3ynbraToB. COOTBETCTBEHHO, 3TO
CONPOBOXAaNOCh AOCTOBEPHO MEHbBLUMM KOJIMYECTBOM
060CTpeHUIN OCHOBHOIO Npotecca (tTabn. 5).

DTV AaHHble COrNacoBbIBaNNCh CO CBeAEHUAMU 06 OTHO-
CUTENbHON YCTONYMBOCTU JOCTUTHYTbIX 3PPEeKTOB MMEHHO
Yy MAUMEHTOB TOW MOJSIOBMHbI OCHOBHOW rPYMMbl, KOTOpble
nonyyann NcTMHHoe so3gencrame YSHC. B kauectse Hau-
60ee 4eMOHCTPATMBHbIX B Tabnuue 6 NpeacTaBnieHbl Bpe-
MEHHbIE N3MEHEHUSA YPOBHA 601N,

Kak cnegyet 13 Tabnuubl, TONbKO B pPe3ynbTaTUBHOM
YacTM OCHOBHOW rpynnbl ycuneHne 6onyu B Monyroauny-
HOM nepuofe 6blI0 He CTOMb BblPaXeHo, KaK B Noarpynne
nnaue6o.

Ta6bnuua 2. Perpecc MHTEHCMBHOCTX GONW COrNacHoO BU3Y-
anbHo-aHanorosow wkane (M = m)

Table 2. Pain intensity regression, according to the visual
analog scale (M £ m)

YposeHb 60nu, 6annbi / Pain level, scores

lpynnbi /
Groups Bo neyeHuna / nocne neyenusn /
before treatment after treatment
1(n=30) 3,5+ 0,071 1,9+ 0,039
2 (n=60) 3,6 +0,042 1,4+0,031*

MpumeyaHue: *— docmogepHocme (p < 0,05) BHympuepyn-
nosvix usmeHeHuUl nokasamered.

Note: * — reliability (p < 0.05) of within-group changes in the
indicators.

Ta6bnuua 3. Perpecc BbipaXeHHOCTV TePMOACMMMETPUM
(M £ m)
Table 3. Regression of thermoasymmetry expression (M + m)

TepmoacummeTtpus B 30He ronenein (At°C) /
rpynnbi/ Thermoasymmetry in the lower leg area (At°C)

Groups

Ao neyeHus / nocne neyeHua /

before treatment after treatment
1(n=28) 1,35+0,10 1,20+£0,14
2(n=42) 1,35+0,12 0,95 +0,13*

MpumeyaHue: * — docmosepHocms (p < 0,05) ouHamuye-
CKUX u3MeHeHUU no Kaxxoou epynne.
Note: *— reliability (p < 0.05) of dynamic changes for each group.

Ta6nuua 5. Konnuectso 060CTpeHMin B rpynnax
Table 5. Number of exacerbations in groups

Mpynnbi / Yacrorta o60cTpeHmin /
nogrpynnbi / Frequency of exacerbations
Groups / 0
subgroups A6c. / Abs. Yo
1 10/26 38,4
2 («2-1») 6/27 22,2
2 («2-2») 8/26 30,7

lMpumeyaHue: 8 yuciumesne — 4yucs10 obocmpeHud, 8 3Hame-
Hamesie — KOJIUYECMB0 OCMOMPEHHbIX NAUUEeHMO8 8 2pynne.
Note: in the numerator — number of exacerbations, in the
denominator — number of examined patients in the group.

Ta6nuua 4. [lnHamrka NokasaTtenen peoasorpamm roneHein (M + m)

Table 4. Dynamics of shin rheovasogram parameters (M £ m)

MNokasatenu peorpamm o6nactu roneuHeri / Indicators rheogram values

Peorpadmnueckuin nuaexc, Om / LOunacronnyeckni nHgekc / Bpemsa nageHus, cek /

Fpynnbi / Rheographic index, Om Diastolic index Falling time, sec
Groups
P [o neyenusa / nocne Ao neyenwmsa / nocne Ao neyenwmsn / nocne
before neueHuna / after before neveHuns / after before neyeHus / after

treatment treatment treatment treatment treatment treatment

1(n=24) 0,035 + 0,006 0,039+ 0,007 0,34+ 0,05 0,34+ 0,06 0,12 £ 0,009 0,12+£0,01

2 (n=35) 0,036 + 0,005 0,049 + 0,005 0,33+0,06 0,35+0,08 0,12+ 0,009 0,11 £0,01

Kontpone / 0,065 + 0,007 0,38+ 0,05 0,0 + 0,008

Control
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Tabnuua 6. VIHTEHCMBHOCTL 60NN COrfacHO BU3yasbHO-
aHasioroBoi WKane B oTaaneHHoM nepuoge (M £ m)
Ta6bnuua 6. Pain intensity according to the visual analog
scale in the remote period (M £ m)
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Ta6bnuua 7. Bbipa’keHHOCTb TEPMOACUMMETPUM B OCTaB-
neHHom nepuoge (M £ m)

Ta6bnuua 7. Expression of thermoasymmetry in the
abandoned period (M + m)

Mpynnbi / yposezub 6onu, 6annbi /
noarpynnbi / Pain level, scores
Groups / nocne neyeHnsa/  uvepes nosaroga/
subgroups  ,fter treatment six months later
1 1,9+0,039 2,5+ 0,059*%
2 («2-1») 1,4+0,029 1,7 £0,044
2 («2-2») 1,3+ 0,031 1,9+ 0,041

MpumeuaHue: *— docmosepHocme (p < 0,05) BHympuzpyn-
noebix usmeHeHul nokasamerned.

Note: * — reliability (p < 0.05) of intragroup changes of
indicators.

ConocTtaBrMas KapTuHa Habnoganach 1 B Xoae TepMo-
rpaduyeckoro obcnenosaHua (tabn. 7).

CxofjHble cABWIM B NONYrOANYHOM MHTEPBane npetep-
neBanun 1 NapameTpbl peorpadui: eciv B noarpynne «2—1»
OHU U3MEHANINCb HE3HAUYUTENIbHO, TO B APYrX CBUAETENb-
CTBOBaNM B MOJb3y HapacTaHuA Ba3opedieKTOPHbIX pe-
akuumii. ConocTaBMMbIi aHaNIM3 3TUX XapaKTEPUCTVK Npea-
CTaB/eH B Tabnuue 8.

B uenom 1 Ha JaHHOM 3Tane UCCeoBaHUA OTMEUYEHO
NPeVMyLLecTBO MPeLOXKEHHON CXeMbl neyebHOro BO3-
[IeNCTBUSA, BKIIIOYAIOLLIE nociieqoBaTe/lbHOe Ha3HaueHue
Ha GOHe CTaHJaPTHOrO IeYeHNA Kypca eKTPoaKynyHKTY-
pbl C NPOBEeAEHNEM Yepe3 MecAL AOMNONHUTENIbHOIO Kypca
Y3HC.

TepmoacummeTpusa
Mpynnbi / B 30He roneHen (At°C) /
noarpynnbi / Thermoasymmetry
Groups / in the lower leg area (At°C)
subgroups  nocneneuenns/  uepes nonropa /
after treatment six months later
1 1,20+ 0,14 1,30£0,11*
2 («2-1») 0,99+0,12 1,11£0,12
2 («2-2») 0,95+0,13 1,17 +£0,11

MpumeyaHue: * — docmosepHocms (p < 0,05) usmeHeHul
no kaxoou epynne.
Note: * — reliability (p < 0.05) of changes for each group.

3AKJTIOYEHME

MpevMyLLecTBO B NiaHe TepaneBTUYECKON HAAEXKHOCTM
LBYX MOCefoBaTeNIbHO BbIMOSHEHHbIX BapUaHTOB 3MeK-
TPOCTUMYNALMN MOXET OOBACHATbCA PONblo CNeAOBON
peakumu, obecneunBaloLert Kymynaumio sdpdekTos. B sTon
CBA3W MOAYEPKHEM, UTO CTOWKWI pe3ynbTaT AOCTUraeTcs
B C/lyyae perynapHoro (Kypcosoro) ¢usnoTepanesTnye-
CKOro BO3JENCTBMSA, MPUUEM €ro NPOJOMKUTENIbHOCTD 3a-
BUCWT OT BMAA Y UHTEHCMBHOCTY dU3nyeckol sHeprim [16].

B cBoOlO OYepenb camo MccnefoBaHMe OTKPbIBAET nep-
CMeKTUBbI ONTUMKM3aLMK MPOrPamMM KOPPEKLMU Npu Bep-
TebporeHHON NaTonornu.

Ta6bnuua 8. [NocnenoBaTeNnbHOCTb U3MEHEH WA MOKa3aTenel peoBasorpaMm roneHen (M = m)
Ta6nuua 8. Sequence of changes in indices of lower leg rheovasograms (M £ m)

Mokasatenu / Indicators

Mpynnbi/  Peorpadmueckuir nngekc, Om / Aunacronnyecknm nHaekc / Bpemsa napgeHus, cek / Falling
nogrpynnbi / Rheographicindex, Om Diastolic index time, sec
Groups /
subgroups nocne yepes nocne yepes nocne yepes
neuveHuns / after nonropga/six neueHua/after nonropa/six neueHwus /after nonroga/ six
treatment months later treatment months later treatment months later
1 0,039 + 0,007 0,035 + 0,008 0,34 + 0,06 0,32+0,07 0,12+0,01 0,12 + 0,005
2 («2-1») 0,049 + 0,005 0,047 +£ 0,007 0,35+0,07 0,34+0,08 0,11 £0,008 0,11 £ 0,008
2 («2-2») 0,049 + 0,005 0,041 + 0,006 0,35+ 0,06 0,32+0,05 0,11 £0,008 0,12 +£ 0,007
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Oco6eHHOCTH BereTaTMBHOro oéecnevyeHus
ceppeYvyHoOn feaTenbHOCTU Y BONEen60MUCTOB C HOPYLUEHUeM CNyxa:
NpPoAonibHOe CPABHUTENIbHOE UCCNIe[oBaHUEe

Makcumosa A.C.", ‘2 JiutosueHko O.I.

Cypaymckuti 2ocydapcmaeeHHbil yHusepcumem, Cypeym, Poccus

PE3IOME

BBEAEHWUE. 3aHATVA NrpoBbiMU BUAamu CopTa ABMAAITCA 3HAUMMOW YaCTblo KOPPEKLMOHHbIX MEPONPUATUI ANA CNOPTCMEHOB C Ha-
pyweHnem cnyxa. OgHako HeO6XOAVMO YUMTbIBATb HaMPABIEHHOCTb M MHTEHCUBHOCTb GU3NYECKNX HArpy30K y AenprBMPOBaHHbIX
no Cnyxy N, NOCKOJSIbKY CMOPTUBHAsA AeATeSIbHOCTb MOXET OKasblBaTb MoAynMpyoLlee BAUAHNE Ha GYHKLUOHMPOBaHME CUCTEMbI
KpoBoObpalLleH s, BereTaTUBHbIM 6anaHc opraHn3ma CrnopTCMEHOB.

LIEJIb. Onpenenuts 0CO6eHHOCTM BapnabenbHOCTN CEpAEYHOrO pUTMa U PeakTMBHOCTU BereTaTVBHOWN HEPBHOWM CUCTEMbI B Peryns-
Lun CepAeyYHoro pUtMa y CopTCMEHOB C HapyLUeHreM Cryxa.

MATEPUAJIbl U METO/bI. B npofosibHOM KOHTPONMPYEMOM MCCIefoBaHUM Obin 06Cea0BaHbl CNIOPTCMEHbI-BONIENOONNCTBI M-
cKkoro nona (26,42 + 1,38 net) BbICOKON CNOPTMBHOW KBanudukaLumum ¢ BpOXKAEHHbIM HEMPOCEHCOPHBIM HapyLleHveM cnyxa. Mpynna
CcpaBHeHUs Obina NpeAcTaBeHa BONENOoNMCTaMy MyXCKOro nona 6e3 HapyleHuid ciyxa. [n3aiH uccnefoBaHus BKoyan obcneno-
BaHVe BONEeN6OIMCTOB B BOCCTAHOBUTENbHBI U COPEBHOBATENbHbIN 3Tarbl CMOPTUBHOWN NMOArOTOBKU. ViccneqoBaHUsi BEreTaTvBHOM
perynauny cepieyHo-coCyanCTOl CUCTEMbI OCYLLECTBAANNCD HAa OCHOBE MATUMMHYTHOW 3anncu KapauonHtepsanos (KW) B roprsoH-
TaJIbHOM MOJIOXKeHUN obcnefyeMbix Npy nomoLuy komnnekca «Monu-CnekTtp-12/E» no o6wenpriHATOMY NPOTOKONY UCCIe0BaHM.
PE3YJIbTATbl 1 OBCYKAEHMUE. Noka3aHo, 4TO BOCCTAHOBMUTENbHbIV 3Tan CNOPTUBHON NMOATOTOBKYM Y BONENOONNCTOB C HapyLUeHW-
eM Cilyxa XxapakTepu3oBasca HU3KNM MHOEKCOM HanpsaX)eHna perynatopHbix cnctem (SI— 69,52 ycn. en.), 3HayeHus nokasarenen HR
(69,05 ya./mun), SDNN (58,50 mc), pNN50 (17,80 %), Mo (0,87 cek), AMo (35,85 %), BP (0,35 cek), TP (3258,00 Mc?) Haxogunuch B npefe-
nax HopmoTtoHun. CopeBHOBATENbHbIN 3Tarn NMOATOTOBKY Y CMOPTCMEHOB C HapyLUeHVEM ClyXxa CONMpOBOXAanca JOCTOBEPHbIM MOBbI-
weHvem nokasateneit SDNN (143,00 mc), Mo (1,07 cek), BP (0,94 cek), TP (6078,00 mc?), VLF (3968,00 mc?), LF (1577,00 MC?) 1 CHUMeHVieM
MHAEeKCa HanpskeHnsa (SI — 15,76 ycn. ef.) MO CpaBHeEHWIO C rpynnoii BonenbonncToB 6e3 HapyLleHus cyxa. BHe 3aBMcmocTu ot 3Ta-
na CnopTMBHOW NOArOTOBKM B cnekTpe KW noMuHrpoBan rymopanbHO-MeTabonmueckinin KaHan perynsayum.

3AKJTIOYEHUE. BereTaTnBHbI CTaTyC y BONENHONMCTOB C HapyLIEHMEM CJlyXa B BOCCTaHOBUTENbHbI Neprof XapakTepusosascs yme-
PEHHbIM JOMVHMPOBaHNEM aBTOHOMHOIO KOHTYpa Perynsauny C BbICOKON akTVBHOCTbIO N'yMOpPanibHO-MeTaboNnyecKrx KaHanoB pe-
rynaumMm putma cepgua. B copeBHOBaTeNbHbIM Neprog OTMeUYeHbl 3HauMMble Pasnynsa BereTaTuBHOro obecneyeHns y CnopTcMeHOB
C HapyLUEHUEM CJ1yXa, KOTOpble XapaKTeprn3oBanrcCb BbICOKON BapMaTUBHOCTbIO 11 MOLLHOCTbIO cnekTpa KU, pa3Butrem BblpaxkeHHOM
napacvMnaTMKOTOHUN.

KJTHOYEBDIE CJTOBA: crioprcmetbi ¢ HapyLueHem ciyxa, BaprnabenbHOCTb CepaeyuHOro putma, GpyHKLMOHaNbHOE COCTORAHIE
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Special Aspects of Vegetative Support of Cardiac Activity in Volleyball
Players with Hearing Impairment: a Longitudinal Comparative Study

Anna S. Maksimova’, '’ Olga G. Litovchenko

Surgut State University, Surgut, Russia

ABSTRACT

INTRODUCTION. Team sports are an important part of adapting activities for athletes with hearing impairment. However, it is necessary
to take into account the focus and intensity of physical activity in athletes with hearing impairment, since sports activities can have
a modulating effect on the functioning of the circulatory system, the vegetative balance of the athlete’ body.

AIM. To study the features of heart rate variability and reactivity of the autonomic nervous system in the regulation of heart rate in
athletes with hearing impairment.

MATERIALS AND METHODS. Male highly qualified volleyball athletes with congenital sensorineural hearing impairment
(26.42 + 1.38 years old) were examined in a longitudinal controlled study. The comparison group was represented by male volleyball
players without hearing impairment. The design of the study included a survey of volleyball players in the transition and competitive
phases of sports training. Studies of the autonomic regulation of the cardiovascular system were carried out on the basis of a five-
minute recording of cardiac intervals in a horizontal position of the subjects using the Poly-Spectrum-12/E complex according to the
generally accepted research protocol.

RESULTS AND DISCUSSION. The study shews that the transition phases of sports training in volleyball players with hearing impairment
was characterized by a low stress index (SI — 69.52 arb. unit). The values of HR (69.05 bpm), SDNN (58.50 ms), pNN50 (17.80 %),
Mo (0.87 sec), AMo (35.85 %), CV (0.35 sec), PSD (3258.00 ms®) were within the normotonia. The competitive stage of training for
athletes with hearing impairment was accompanied by a significant increase in SDNN (143.00 ms), Mo (1.07 sec), CV (0.94 sec),
PSD (6078.00 ms?), VLF (3968.00 ms?), LF (1577.00 ms®) and a decrease in the stress index (15.76 arb. unit) compared with the group of
volleyball players without hearing impairment. Regardless of the stage of sports training, the humoral-metabolic channel of regulation
dominated the spectrum of cardionetrvals.

CONCLUSION. The vegetative status of volleyball players with hearing impairment during the recovery period was characterized
by moderate dominance of the autonomous regulation circuit with high activity of humoral and metabolic channels of heart
rhythm regulation. During the competition period, significant differences in vegetative support were noted in athletes with hearing
impairment, which were characterized by high variability and power of the spectrum of cardiointervals, the development of pronounced
parasympathicotonia.

KEYWORDS: athletes with hearing impairment, heart rate variability, functional state
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BBEAEHUE

Ha ceropHs 13BecTHO, UTO HapyLUeHe ClyXa He TONIbKO
ABMAETCA CaMOCTOATENbHBIM 3ab60eBaHNEM, HO 1 OKa3bl-
BaeT BVSAHE Ha JeATeNlbHOCTb MHOTMX CUCTEM OPraHn3Ma
yenoseka. Jluua, cTpagatoLlve HapyweHnem cnyxa, obna-
JalOT CMeLUEHHbIMA CEHCUTMBHBIMU Nepuogamn dusnde-
CKOTO PasBUTWSA, MefJIeHHee OB/afeBaloT ABMraTeSIbHbIMM
HaBblKaMVi, AEMOHCTPUPYIOT HEYBEPEHHOCTb U HepoCTa-
TOYHO TOYHYIO KOOPAVHALMIO ABVXKEHWIA, UCTIBITBIBAIOT 3a-
TPYOHEHVA B NOALEP>KaHMN QUHAMUYECKOTO U CTaTUYeCKO-
ro pasHoBecus [1]. BcneacTere 3Toro opraHn3m AenpuiBu-
POBaHHOTO MO C/yXy YeNoBeKa Pa3BMBAETCS, KaK NPaBusio,
B YCJTIOBUAX OrpaHMyeHHON GDU3NYECKON aKTMBHOCTU, Bbi-
3blBaloOLEl paHHee pa3BUTUE apTepuasnbHOW »KeCTKOCTH,
CHIKEHVE KOMMEHCATOPHbIX PecypcoB paboTbl cepaua,
PYCK yBNeYeHUs apTepuanbHOro aaeneHus. Kpome Toro,
Y HETPEHUPOBAHHbBIX ML C HapyLleHeM cilyXa 3aduKcu-
pOBaHbl HEAOCTAaTOYHAsA JIeroYHas BeHTUAAUMA 1 Gonee
BbICOKWIN YPOBEHb HANPAXEHUA afanTVBHbIX MEXaHU3MOB
CepheyHo-cocyancTol CUCTEMbI, NpeobnafaHne cumnaTti-

YeCKMX BIIMAHMNI NO CPaBHEHWMIO CO CbILIALLNUMIY CBEPCTHU-
Kamu [2]. Mpn nogo6HOM coueTaHUU perynmpyoLwwmx Mexa-
HN3MOB Upe3mMepHble U HepaLoHanbHble Gr3nYeckme Ha-
rPY3KM ANA HETPEHNPOBaHHbBIX L, C HapyLleHneM ciyxa
MOTYT HOCUTb CTPECCOreHHbIN XapaKTep.

CnopT BbICLINX JOCTUXEHNI XapaKTepmn3yeTca BbICOKO-
WHTEHCBHbBIMW TPEHNPOBOUYHbBIMI 1 COPEBHOBATENbHbIMU
Harpyskamu, NpMBOAAWMMUK K NpefenbHON Mobmunmsaumm
dYHKLMOHANbHbIX pe3epBoB opraHusma [3, 4]. Ycnew-
HOCTb 1 3$PEKTUBHOCTb TPEHMPOBOYHOIO MpoLecca Tec-
HO CBA3aHbl C COOTBETCTBMEM QU3MYECKNX Harpy3oKk Te-
Kyliemy OyHKLMOHaNbHOMY COCTOAHMIO crnopTcmeHa [5].
JocTmkeHne BbICOKMX CMOPTUBHbBIX pe3ynbTaToB 3aBUCUT
oT 3GdEKTUBHOCTM yNpaBneHnsa MOAroTOBKOW CMopTCMe-
HoB. OfHaKo HeJOCTaTOUYHO U3YyYeHbl BOMPOChI COCTOAHNA
perynupyoLimx CMCTeM OpraH3ma y CopTCMEHOB C Hapy-
LeHneM ciyxa npu NpodeccmoHasbHbIX 3aHATUAX UTPOBbI-
MW BUamMmn crnoprta. B cBA3M ¢ 3TUM KpaliHe BaXkeH UHAW-
BMAYaJSIbHbIV MOAXOA K NPOoLieccy MefiKo-61Monornyeckoro
COMPOBOXAEHNA TPEHUPOBOYHOIO NpoLuecca W AuarHo-
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CTVUKN [eATeNIbHOCTU BUCLEPAbHbIX CUCTeM, UX GuUsmo-
NOFMYECKMX 1 afanTalVOHHbIX Pe3epPBOB Y CMOPTCMEHOB,
NCMbITbIBAIOLWMX COYETAaHHOE BO3LENCTBME WNHTEHCMBHOW
CMOPTMBHOW Harpy3Ku Npw BPOXXAEHHbIX HAPYLLIEHUAX Cy-
xoBoW apdepeHTaumu.

LIENb

OnpefennTb 0COGEHHOCTM BapuabesibHOCTW cepaeuy-
HOrO PUTMA M PEeaKTUBHOCTY BEreTaTVBHOW HEPBHOW CUC-
TeMbl B Perynaummn cepieyHoro prtma y CopTCMEHOB C Ha-
pyLLeHreM cnyxa.

MATEPUWUAIJIbI U METOAbI

B npogosnbHOM KOHTpONMpyemom ncciefoBaHum npu-
HANM yyacTme CrNOPTCMEHbI-BONENOONNCTbI  MYMCKOro
nona B Bo3pacte 26,42 + 1,38 neT BbICOKOW CMOPTUBHOM
kBanudrkaumm (KaHgmpatbl B MacTepa croprta, MacTepa
cnopTa MexAyHapoAHOro Knacca) C BpOXKAEHHbIM Helpo-
CEHCOPHbIM HapyLlleHVeM Ciyxa, UMetolmne CnopPTUBHbIN
cTax 6onee 10 net. Bonenbonuctbl ¢ HapylleHeM cryxa
He NPOXOANAY NpoLeaypy KOXneapHOW MMMNAaHTaLUun 1 He
MCronb30oBanm cnyxoBble annapatbl. OCHOBHbIM CMOCOBOM
obLeHnA ABNANCA PYCCKUIA XKeCToBbIN A3bIK. B KauecTBe
rpynnbl CpaBHeHWA Oblnv obcnepgoBaHbl BONENOONNCTbI
MY>KCKOFO NnoJia BbICOKOW CMOPTUBHON KBanndukauum 6e3
HapyLleHu cnyxa. [in3aiH uccnegoBaHuA BKoYan obcre-
[loBaHVie BONe60NMCTOB B BOCCTAHOBUTENbHbIN U COPEB-
HOBaTesIbHbIN 3Tanbl CMOPTUBHON NOATOTOBKMN.

3anucb KapanouHtepsanos (K/) nposoamnack B ropu-
30HTaNIbHOM MONOXeHUN obCsiefyeMoro B TeueHue MATU
MUWHYT Npu nomowm Komnnekca «Monun-Cnektp-12/E» (OO0
«HelipocodT», MiBaHOBO). AHanM3 BapunabenbHOCTU cepaey-
HOro pyYTMa NPOBOANAN NO OOLLENPUHATON METOAMKE B CO-
OTBETCTBUU C PeKOMeHAAUMAMK FPYnmnbl POCCUNCKNX SKC-
nepToBs [6, 7] n pernctpuposBann cneayoLme nokasaTtenu:
HR — uacTtoTa cepgeuHbix cokpalleHun, SDNN — cpepHee
KBagpaTnyHoe oTknoHeHne, pPNN50 — BcTpeuyaemoctb KU
C pasHuuen 6onee yem 50 mc, Mo — moga, AMo — amnnu-
Tyga mopbl, BP — BapurauMoHHbIn pa3max, TP — obuan
MOLLHOCTb crnekTpa, VLF — cnekTpanbHble BOMHbI OYeHb
HN3KOW YacToTbl, LF — cneKkTpanbHble BOSHbI HA3KOM YacTo-
Tbl, HF — cnekTpanbHble BOMHbI BbICOKOM YacToTbl, LF/HF —
KoaddULMeHT BarocumnaTtnyeckoro 6anaHca, SI — nHpekc
HanpAXXeHWA PerynaTopHbIX MEXaHU3MOB.

CTaTMCTNYECKNA aHann3 MoslyYeHHbIX AaHHbIX NPOBO-
AVnKn C NCNoNb30BaHMeEM NakeTa nporpamm statistica 10.0.
Pe3ynbTaTbl onucaTtenbHOW CTaTUCTUKKU Obinuv npepcTas-
NeHbl MeXKBapTWIbHbIM pasmaxom [Q ; Q,]. inA onpene-
NEeHNA HOPManbHOCTM BbIOOPOK reHepasibHOM COBOKYI-
HOCTU mMcnonb3oBanu Kputepun Wannpo — Ynnka. Ona
CpaBHeHMA ABYX He3aBMCUMbIX BbIOOPOK, MOAUYMHEHHbIX
HeHOpManbHOMY pacrnpefesnieHunio, CMOoNb30Bany MeTOAbI
U-kputepura MaHHa — YUTHW; AnA CpaBHeHWA OBYX 3aBU-
CUMBbIX BbIOOPOK NpUMeHANN Kputepuii BunkokcoHa. Mpu
CpaBHEHWW MPOLEHTHbIX AONeN NPUMEHANN TOYHbIA [BY-
CTOpPOHHUI KpuTepuii Orepa 1 onpenenanu oTHoLeHne
LIaHCOB ¢ nonpaskon Bynbpa — XonpgeliHa. YpoBeHb 3Ha-
YMMOCTU NPUN NPOBEPKe CTaTUCTUYECKMX FMNnoTe3 B Uccne-
JOBaHWM NpuHMManu pasHbim 0,05.

PE3YJIbTATbl U OBCYXKAEHUE

Ona NOCTPOEHUA yLIE6HO-TpEHV|pOBOLIHOI'O npouecca
C afeKBATHbIMA d)l/l3|/l‘-IeCKVIMI/I Harpy3kamm Ba»XHO MOHWU-
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MaTb TeKyLNA GYHKLMOHANbHBIN CTaTyC U pe3epB cephey-
HO-COCYAMNCTOWN CUCTEMbI CMOPTCMEHOB Ha OCHOBHbIX 3Ta-
nax CropTUBHOW MOATOTOBKM.

AHanu3 napameTpoB BapuabenbHOCTM cepheyvyHoro
puUTMa NO3BONWI BbIABUTL OOLLYI0 TeHAEHUMIO BereTa-
TUBHOW perynauumn putMma cepua B BOCCTaHOBUTENbHbIN
neprioa y COPTCMEHOB C HapyLleHneM ciiyxa u 6e3 cny-
X0oBOW genpuBaumu (Tabn. 1). MegnaHHble 3HaYeHUA CTa-
TUCTUYECKMX MapameTpoB BapuabenbHOCTN cepAeyHoro
putma (HR, pNN50, Mo) B rpynne Bonenbonnuctos ¢ Hapy-
LWeHreM cilyxa W rpynne CpaBHEHWA HaXOAUNUCH B npe-
[enax 3HayeHU HOPMOTOHMYECKOrO TUMNa BereTaTMBHOM
perynauunmn.

MNMoka3atenb SDNN, xapakTepusyowmimn CymmapHyio Ba-
puabenbHocTb K/ 1 Tn perynauymm ceppeyHoro putma,
CTaTUCTMYECKMN 3HAUYMMO OT/IYaNCA B rpynne Bonenbonu-
CTOB C HapyLweHunem cnyxa (62,79 mc [38,50; 82,50]) u cnopT-
cmeHoB 6e3 HapyuweHuin cnyxa (83,00 mc [76,25; 91,00]).
CxopHasA TeHAEeHUMA CHWXKEHHbIX 3HauYeHW MnokasaTtens
SDNN y rayxux cnopTCMeHOB MO CpPaBHEHWUIO CO CMopT-
cmeHamu 6e3 cnyxoBow pAenpuBauuy Obiia BbiABNEHA
Kowkunon K.C. n coasr. [8]. CornacHo npvBegeHHbIM aB-
TOPOM [aHHbIM, y CMOPTCMEHOB MIPOBbIX BMAOB CMoOp-
Ta C HapyweHunem cnyxa 3HayeHus SDNN 6biin paBHbI
59,33 £ 5,04 Mc, Y CNOPTCMeHOB 6€3 HapyLlleHnA ciyxa —
69,20 + 8,83 mc. CoyeTaHue BbiCOKMX 3HayeHUn SDNN
1 BapuaLMOHHOIO pa3maxa B rpynne cnopTcMeHoB 6e3
HapyLlUleHWI cflyxa MOTyT YKa3blBaTb Ha HEPerynapHoCTb
CcepAeyYHoro pnTma. Y CnopTCMEHOB C HapyLUeH/eM Ciyxa
[aHHbIV MOKa3aTeslb COOTBETCTBOBA BO3PAaCTHOWN HOpMe
LA 3[00POBbIX HETPEHMPOBAHHbLIX NINL MY>XCKOro nona
3penoro Bo3pacTa. MHormmu 3apybexxHbiMu nccnenoBa-
Tenamm 3HauyeHns SDNN paccmaTtpurBaloTca Kak Hanbonee
MHPOPMATMBHBIA MOKasaTenb BapuabenbHOCTU ceppaeu-
HOro pUTMa B NPOrHO3MPOBaHUN HEGNAroNpPUATHBIX Cep-
[EYHO-COCYANCTbIX MCXOLOB Y NUL, pa3HbiX BO3PacTHO-MO-
nosbix rpynn [9-11].

CnekTpanbHbii aHanu3 KW nokasan, 4to CymMmapHbIi
3bdPeKT BO3AENCTBNA Ha CEPAEUHBIA PUTM BCEX YPOBHEN
perynauunu, Bbipa>keHHbIN B nokasaTene TP, y cnopTcmeHoB
C HapyweHuem 1 6e3 HapylleHNa cylyxa COOTBETCTBOBAJI
cpefHeMy 3HauYeHUIo, BbIABNEHHOMY Y 300POBbIX TNL, 3pesio-
ro Bo3pacrta [7], U He OTNIYaNCA OT JaHHbIX Y IYXUX CNOPT-
CMEHOB UrPOBbIX BMAOB crnopTa (3497,50 + 601,81 mc?) [12].
Mpu 35TOM OCHOBHbIMM KOMMOHEHTaMu crekTpa y obcneno-
BaHHbIX rpynn asnanncb VLF- n LF-BonHbl. MowHOCTb abl-
xaTenbHbIx HF-BOMH, OTpakalowmx akTMBHOCTb MapacuM-
MaTMyeckoro LeHTpa NPOJONroBaTtoro mo3sra, Obina 3Ha-
UNTENIbHO CHVPKEHA Y CMOPTCMEHOB C HapyLleHnem cnyxa
un coctaBuna 549,00 mc [Q, — 255,50 mc; Q, — 1366,87 mc].
[bIxaTenbHbI KOMMOHEHT crnekTpa KW y Bonenbonuctos
C HapyLlLeHneM cnyxa bl HUXKe AaHHbIX, NPefCcTaBNeHHbIX
KowkunHon K.C. n coaBT. gna o6beanHEHHON rpynmnbl CNOpT-
CMEHOB C HapyLUEeHMEM CiyXa MY»CKOro 1 »eHCKOro nona
(HF — 1035,67 £ 157,98 mc?) KOMaHAHbIX BUOOB CropTa
(HacTonbHBIN TeHHUC, GackeTbon) [12]. PacnpepeneHuve
HM3KOYACTOTHbIX KOMMOHEHTOB CMeKTpa He MMeno 3Ha-
UYMMbIX OTIMUWIA MeXZy BOnenbonnctamm C HapylleHnem
c/lyxa U nMTepaTypHbIMU AaHHbIM, COOTBETCTBYA COOTHO-
weHwuio VLF > LF.

KoaddpuumneHTt Barocumnatmyeckoro 6anaHca (LF/HF)
Y 300pPOBbIX NNL, 3penoro Bo3pacTta COOTBETCTBYeT Aua-
nasoHy ot 0,7 go 1,5 ycn. eg. [7]. Y cnopTcmeHOB ¢ genpu-

370118V IYNIDIMO |1V 13 VAOWISHVIN 'S VNNV

47



MAKCVMOBA A.C. N OP. | OPUTNHAJIbHAA CTATbA

48

BauMeln cnyxa MefiaHHoe 3HauyeHne AaHHoro Kosdouum-
eHTa (1,36 [0,86; 2,26] ycn. ef.) COOTBETCTBOBASIO BEPXHEN
rpaHuUe M Mmeno TeHAEHUMI0 JanbHenwero BoO3pacTa-
HUA NoKasaTeNs, YTo OTparkasio HapacTaloLwyo MOLWHOCTb
HU3KOro 4yactoTHoro LF-komnoHeHTa cnekTpa. Bbicokas
MOLLHOCTb AAaHHOWN YacTu CneKkTpa CBUAeTeNbCTBOBaNA 06
AKTUBHOCTU KapAUOCTUMYMPYIOWErOo N Ba3OKOHCTPUK-
TOPHOTO LIEHTPOB NPOA0JITOBAaTOr0 Mo3ra o6cnieloBaHHbIX
CMOPTCMEHOB.

NHaeKc HanpsaKeHMA perynatopHbix cuctem (SI) y Bo-
nenbonncToB c HapyweHnem cnyxa (SI— 78,10 ycn. eq.) co-
OTBETCTBOBAJI HVXKHEN rpaHuLe HOpPMbl AnA N1l 3pefioro
Bo3pacTa (o1 80 go 150 ycn. ea.). CornacHo nuTepaTypHbIM
JaHHbIM, NoKa3aTtesnb S| ABNAeTCA UHANKATOPOM YCUSeHNA
CMMATNYECKMX BAVAHUIN Ha CepAeYHbIA PUTM, BbI3BaHHbIX
COCTOAHNEM NepeHanpaXeHna nnn ctpecca [6]. Takum 06-
pa3oMm, BOCCTaHOBUTENIbHbIN NepUog y CNOPTCMEHOB C Ha-
pyLleHMeM cflyXa CONMPOBOXAANCA HMU3KMM HanpsKeHnem
perynupyoLwmnx Cuctem opraHn3ma.

QyHKLUMOHaNbHOE COCTOAIHME CepheYHO-COCYaANCTON
CUCTEMbI B COpeBHOBaTefIbHbI Mepuog y CropTCMEHOB
C HapylleHMem cilyxa CTaTUCTUYECKU 3HAYMMO OTmuva-
NOCb OT COCTOAHNA CepAeYHO-COCYANCTON CUCTEMbI Fpyn-
Mbl CNopTCMeHOB 6e3 HapyleHun cnyxa. Tak, B neprog
npeabABNEeHNA BbICOKUX GU3NUYECKNX U NCUXNYECKMX Ha-
rpy3oK aganTauMOHHble NepecTpoKn BeretatnBHOM pe-
rynauum cepaeyHoro putma y BonenbonmcTos ¢ genpursa-
umen cnyxa 3akiyanmicb B 3HaUYNTEIbHOM BO3pacTaHWun
BapuatmBHoctn KW. Takme nokasatenu, kak SDNN n BP,
npeBbIWany AoJIXKHble 3HaYeHus [6] 6onee yem B 2-3 pasa.
HekoTopble aBTOpbl YKa3blBaloT, UTO CoYeTaHMe BbICOKUX
3HauveHui BP, SDNN u Hu3Knx 3HavyeHmin AMo y cnopTtcme-
HOB TpebyeT 6onee NPUCTaNbHOrO BHUMAHWSA, MOCKONbKY
CBNAETENbCTBYET O MOABAEHUN HEPErynApPHOCTU cepaey-
HOro puTMma.

CymmapHaa mouwHocTb crnektpa KW y cnoptcmeHos
C HapylLeHMeM Cilyxa B COpeBHOBaTeNbHbIA Nepuog 6bina
3HAUYUTENbHO BbILLE, YeM B Fpynne CNopTCMeHOB 6e3 Ha-
pyweHni cnyxa, n cdopmMmpoBaHa 3a CYeT BO3pacTaHUsA
ponn LF- n VLF-komnoHeHTOB cnekTpa. MoOWHOCTb BbI-
COKOYACTOTHbIX HF-BONH He mmena 3HauyMMmbIX OTINYUIA
B CpaBHMBaeMbIX rpynnax. B nutepatype ykasaHo, uto gna
N 3penoro Bo3pacTa 3HayeHua TP HaxogAaTca B npefe-
nax 3446 + 1018 mc?[7]. BbisiBnieHHble HaMu 3HauyeHus TP
y CMOPTCMEHOB C HapylleHVeM cjlyxa COOTBETCTBOBaU
6078,00 mc? (3788,00; 4054,00), yTOo 6bIIO 3HAYUTESIBHO
Bbllle HOPMbl AN1A 340POBbIX N1L 3penoro Bo3pacta [6].
Bo3pacTaHve obLeli MOWHOCTU CMeKTpa Yy CNOPTCMEHOB
ABNAETCA NPU3HAKOM Xxopolero ¢yHKUMOHANbHOMO Co-
CTOAHNA 1 afanTaLNOHHbIX BO3MOXHOCTEN cepAeyHOo-Co-
cyancton cuctembl [13]. OgHako BbICOKME 3HayeHuA Mo-
Ka3aTenAa TP B coueTaHUu C BbIABAEHHbIMU BbICOKUMU 3Ha-
yeHnamu SDNN u BP y cnopTcmeHOB ¢ HapyLlleHnem ciyxa
MOTyT CBUAETENbCTBOBAaTb O HaMNYMM HeperynapHoCTr
cepaeyHoro putMa. XapakTepHblM KpUTepUem BbICOKOTO
YPOBHA PaboToCNOCOOHOCTN CNOPTCMEHOB ABNIAETCA COOT-
HoleHne BonH cnekTpa HF : LF : VLF B npegenax ot 1:1: 1
[0 4 :2:1 B 3aBUCMMOCTM OT YPOBHA mMacTepcTsa [7, 13].
Y ob6cnefoBaHHbIX HaMK CMOPTCMEHOB CyMMapHas MOLL-
HOCTb crekTpa Obina chopmMmpoBaHa MNpPeVMyLLECTBEH-
HO BoMHaMn Hu3Kon (LF) n ouyeHb HuM3Konm yactoTbl (VLF)
B COOTHOWeEHUAX 1 : 2 : 2 (BOCCTAaHOBUTESNbHBIN Nepuos)
n1:1:4 (copeBHOBaTENbHbIV NEPUOL), UTO OTPaXKaNo akK-
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TUBHOCTb LIEHTPabHbIX 3ProTPOMHbIX Y T'yMOpanbHO-Me-
Tabonnuecknx KaHanoB perynauny putma ceppua.

MNMomumo onpepeneHna ycpefHEHHbIX 3HaUYeHW napa-
MeTPOB BapuabenbHOCTU CcepeyHOro puTMa, Heobxoanm
KauyeCTBEHHbIN 1 KONMNYECTBEHHbI yYeT pacnpoCTpaHeH-
HOCTV TMNOB BEreTaTUBHOW perynauum putma cepgua cpe-
An obcnenyemon rpynnbl. Tak, LWnbik H.N. [7] yka3biBaeT, uto
NPy OLEeHKe COCTOAHUA MepeTPeHMPOBAHHOCTU Yy CMOPT-
CMeHOB cneflyeT onpefenaTb NCXOAHbIA TN BereTaTBHOM
perynauum, Bo3pacT 1 nepuog CropTUBHOW MOATOTOBKMU.
B cootBetcTBMM ¢ Knaccudumkaumen Wnbik H.N. [7] cywe-
CTBYeT ueTblpe OCHOBHble TpPyMMbl TUMOB BereTaTVBHOM
perynauum cepieyHoro pUtma: ymepeHHoe npeobnagaHue
LeHTpanbHOro KoHtypa perynauuu (I Tmn), BblpaXkeHHoe
npeobnagaHune LUeHTpanbHOro KoHTypa perynauum (Il Tun),
yMepeHHoe npeobnafjaHne aBTOHOMHOrO KOHTypa pery-
nauyum (Il Tvn) n BbipaXeHHoe npeobnafaHvie aBTOHOMHO-
ro KoHtypa perynauuu (IV tun). | n Il TMnbl BeretatMBHOro
KOHTPONA cepAeyvyHON [eATeNIbHOCTM 3a4yacTylo COMpOBO-
XKIAKTCA YMEPEHHbIM UM BbICOKMM HanpsXeHnem perynu-
pytoLmx cnuctem opraHmama. OnpepeneHvie JaHHbIX TUMNOB
Y CNOPTCMEHOB B BOCCTAHOBUTENbHbIV MEPUOA NOATOTOBKM
CBMAETENbCTBOBANO O CHWPKEHUU GYHKLMOHANbHOrO Co-
CTOAHUA CepAeYHO-COCYANCTON CUCTEMbI I Pa3BUTUN Bblpa-
YEeHHOro YyTOMNEHUA U NepeTpeHnpoBaHHOCTY. HanpoTtus,
AOMUHMpoBaHKe | 1 || TMNOB cepaeyHon perynaunmn B Co-
peBHOBaTe/IbHbIN 3Tan MOATOTOBKU ABMAETCA MPU3HAKOM
ONTUManbHOro GyHKLMOHANbHOrO CTaTyca perynmpyoLmx
CcuCTeM opraHM3ma CropTCMEHOB, CMOCOOHbBIX K afiekBaTHO-
My OTBeTY Ha npefbasnsaemble Harpysku. lll n IV perynaTop-
Hble TUMbl XapaKTePU3YTCA SKOHOMUYHOW AeATENIbHOCTbIO
cepAeyYHO-COCYANCTON CMCTEMbI U 3a4acTyto HabnopaTca
Y CNMOPTCMEHOB B BOCCTAaHOBUTENbHbIN NePrOA MOArOTOBKM.

B Halem nccnepgoBaHUM y CMOPTCMEHOB C HapyLleHU-
€M CJlyxa B BOCCTaHOBUTEJIbHbIN 3Tan MOArOTOBKM valle
BcTpevanucb Il n IV Tunbl perynAauum putma ceppua
(puc. 1). aHHble TMMbl BereTaTMBHOW perynauun cauge-
TENbCTBYIOT O [OMWUHUPOBAHUN aBTOHOMHOIO KOHTYypa
C BbICOKOW BapmaTUBHOCTbO KW, He3aBUCMMOCTbIO 1 Mna-
CTUYHOCTBIO 3N1EMEHTOB HEeNPOrymMopanbHOro KOHTPONA
CepAeYHO-COCYANCTON CUCTEeMbI. BbiABNEHHbIN (yHKLM-
OHasbHbIN CTaTyC y CMOPTCMEHOB C HapylleHuem ciyxa
B BOCCTAHOBUWTENbHbIV 3Tan CNOPTUBHOW NOATOTOBKY fAB-
NANCA ONTMMasbHbIM U cnocobcTBoBan 3GdeKTUBHOMY
BOCCTaHOBJ/IEHWNIO OpPraHmn3ma.

B copeBHOBaTenbHbIi NEPUOA Yy CMOPTCMEHOB C Ha-
pyweHuem cnyxa Takke Habnoganocb JOMUHMPOBaHME
Il v IV TnoB perynaumm (puc. 2).

YMepeHHoe 1 Bblpa)KeHHOe JOMUHMPOBaHVe aBTOHOM-
HOro KOHTYpa Y CMOPTCMEHOB C HapyLUEHMEM CIlyXa B CO-
peBHOBaTeNIbHbIAN MEPUOA ABMANOCL HebnaronpuATHbIM
BapriaHTOM perynauuy cepieyHoro putma, MmoCkosibKy Mo-
XKeT ConpoBOXAaTbCA MUrpaLyvel BOQUTENA putMa cepa-
La, HeperynapHOCTbIO CepAeYHbIX COKPALLEHWU 1 BO3HUK-
HOBeHMeM apUTMUIA. Y 4acTy BONIenOONMCTOB C HapyLUeHU-
eM ciyxa BbifiB/eH | Tun, nnn ymepeHHoe npeobnagaHuve
LeHTpasibHOro KoHTypa perynaumm (21,05 %), v Il Tun, unn
BblpaXKeHHOe nNpeobnafaHue LeHTPasbHbIX PerynaTopHbIX
BAUAHWI (5,26 %). o MHeHUIO pafa aBTopos [5, 10, 13, 14],
Mobrnmn3aLma opraHnu3mMa y CopTCMeHOB BbICOKOTO YpOB-
HA BHe 3aBMCMMOCTU OT Mofa 1 B1Aa CrnopTa CONpoBoOXaa-
€TCA CABUIOM PEerynaTopHbIX BAUAHWUIA B CTOPOHY CUMMNATK-
YeCKoro KOHTypa perynaumm.
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CnopTcMeHbl
C HapyLieHuem cnyxa / 36,36 63,64*
Athletes with hearing impairment
CnopTcMeHbl 6e3 HapyLueHust cnyxa / .
Athletes without hearing impairment e sl 2
0% 20% 40% 60% 80% 100%
[] 1mun/Typel B 1 vn/ Type i ] mrwn/ Type 1l [] v un/Type v

Puc. 1. YoenbHblil BeC TMNOB BereTaTMBHOW PErynaunm cepaeyHon feATeNlbHOCTI Y CMOPTCMEHOB C HapyLleHreM 1 6e3
HapyLLEeHNA CllyXa B BOCCTAHOBUTESIbHbIN 3Tan NOAroToBKU, %

Fig. 1. The percentage of the types of autonomic regulation of cardiac activity in athletes with and without hearing
impairment in the transition phases, %

MpumeyuaHue: * — cmamucmuyecku 3Ha4YuMble OMJUYUA MexX0y NoKa3amesAaMu CNoOpMCMeHo8 C HapyweHuem u 6e3 Ha-
pyweHua cayxa, p < 0,05 (kpumeput Quwepa).

Note: * — statistically significant differences between the values of athletes with and without hearing impairment, p < 0.05
(F-test).

CrnopTcmeHb! ©
C HapyLueHvnem crnyxa / 21,05 N 47,37** 26,31*
Athletes with hearing impairment o
CI‘IOpTCMeH_bI 6e3 HapyLueHms _cnyxa/ 17,24 62,07 13,79*
Athletes without hearing impairment
0% 20% 40% 60% 80% 100%
|:| | Tun/ Type | . Il Tun / Type Il |:| Il Tun / Type Il |:| IV tun / Type IV

Puc. 2. YaenbHblll BeC TUMOB BEreTaTUBHOW PErynauny CepaeyHon AesTeNbHOCTM Y CMOPTCMEHOB C HAapyLUEHVEM 1 6e3
HapyLUeHNs CJlyxa B COPEBHOBATESIbHBIN 3Tan NoAroToBKY, %

Fig. 2. The percentage of the types of autonomic regulation of cardiac activity in athletes with and without hearing
impairment in the competitive phases, %

MpumeyuaHue: * ** — cmamucmuyecku 3Ha4YUMble OMJIUYUA MeX0y NOKA3amesiaAMU CNOPMCMEHO8 C HapyuweHuem u 6e3
HapyweHus cyxa, p < 0,05(kpumeputi Quwepa).

Note: *, ** — statistically significant differences between the values of athletes with and without hearing impairment, p < 0.05
(F-test).

OpHoM 13 dyHOaMeHTasbHbIX MPO6GAEM MOBbIWEHNSA
3G EKTVBHOCTM TPEHUPOBOYHBIX BO3AENCTBUI Ha CNOPT-

B uenom BocCcTaHOBUTENbHbIN nepunon y cnopTtcMeHOB
C HapyweHnem cnyxa, Kak n'y cnoptcMeHoB 6e3 Hapyuie-

CMEHOB ABNAETCA CUCTEMHOE BHeOpeHne COBPEMEHHbIX
TEXHONIOTUIN KOMIMIEKCHOW OLIEHKN d))/HKLI,VIOHaJ'IbHOFO co-
CTOAHNA OpraHM3ma. an/IMEHeHVIe HENHBA3MBHbIX METO-
[OOB ANAarHOCTUKK, a TaKXKe KOHTPOJA, ynpaBJieH/A npouec-
COM CI'IOpTI/IBHOl7I TPEHNPOBKN NMeEET 6onbLune nepcneKkTn-
Bbl N aKTyaJIbHO B NOAroToOBKE CMOPTCMEHOB.

HUA Cyxa, CONPOBOXAANCA GopMUpPOBaHMEM BereTaTus-
HOW JOMUHAHTbI, XapaKTepU3yemMo pPaBHbIM BKIAAOM Kak
CermMeHTapHbIX, Tak 1 HafCerMeHTapHbIX LIEHTPOB BereTa-
TUBHOWN PErynsuunm, 4To COOTBETCTBYET 00OLIe TeHAeHUMM
CTaHOB/IEHUA MEXaHN3MOB BEreTaTMBHOMN perynsauum cep-
[eYHOro PUTMa Y CMOPTCMEHOB C AenpuiBaumen cnyxa [4, 9].
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Mpy nopobHOM coueTaHUW pPerynupylowmnx MexaHn3moB
Takue BaxHble dr3nonornyeckre MpoLecchbl, Kak CTpyK-
TYpHOE pemofenvpoBaHne MuoKapaa, U3MeHeHune Mnoka-
3aTenien reMOAVHaMUKK, Peanu3yloTca Ha OMTUMAaSbHOM
YPOBHe 1 CNocobCTBYIOT BOCCTAHOBIIEHNIO Pe3epBOB Cep-
[e4YHO-COCYANCTON CUCTEMbI CIOPTCMEHOB.

M3BeCTHO, 4TO YacToTa CepAeYHbIX COKpaLLeHU 1 Abl-
XaHWA Y BbICOKOTPEHNPOBAHHbIX CMOPTCMEHOB B COCTOA-
HNW NOKOA CHUXKEHA, YTO MOXKET NPMBOANTDL K Nepepacnpe-
[eneHnio MOLLHOCTM crnekTpa 13 obnactn HF-BonH B cTO-
poHy LF-komnoHeHTa KW. 3amegneHHoe AbixaHue y CnopT-
CMEHOB B NMOKOe MPUBOANT K NOBbILIEHNIO KOHLEHTpaLmnm
YrIeKNCIIOro ra3a B KPOBW, YTO onocpeayeT CUHXPOHU3a-
L0 UMMYNbCOB [bIXaTeNIbHOrO U KapAnOVHImbrpytoLero
LleHTPOB HEpPBHOWN CUCTEMbl U OnocpefyeT BO3pacTaHue
MowHocTy LF-BonH cnektpa KW [10].

Mobunusaumna ¢yHKUMOHaNbHbBIX pe3epBOB Cepaey-
HO-COCYANCTON CUCTEMbI Y CMOPTCMEHOB C HapylleHnem
cnyxa B COpeBHOBaTeNbHbIV NePUOA peannsyeTca 3a cuet
dopmunpoBaHuA BapraTMBHOro puTMa cepgua [6, 9]. Kpome
TOro, B IMTepaType OTMEeYEeHO JOMUHUPOBaHNE LieHTpasb-
HbIX CTPYKTYp B perynauum putma ceppua npu obecneue-
HAW ONTMMaNbHOrO QYHKLMOHANbHOrO YPOBHA Cepaey-
HO-COCYANCTON CUCTEMbl B COpPEBHOBATENbHbIN Mepuos
nofroToBKu. Mpy 3TOM BblpaxeHHasA LeHTpanm3ayma puT-
Ma cepAua xapakTepHa AnA CNOPTCMEHOB Pa3HblX BUAOB
crnopta [13-14]. BbipakeHHOe ycrneHne geatenbHOCTU Ba-
rycay obcnefoBaHHbIX HaMM CMOPTCMEHOB C HapyLUeHnem
cnyxa B COPeBHOBATENbHbIA NEPUOS MOXKET HE B MOJSTHON
Mepe obecneunBaTb COrMNacoBaHHOCTb B paboTte ceppeu-
HO-COCYANCTON CUCTEMbI N CBUAETENbCTBOBATD O Pa3BUTUN
COCTOAHNA NepeTPeHNPOBaHHOCTN.

OcobeHHOCTN BereTaTMBHOW perynaumMm putma cepp-
Lua y AenpuvBUPOBAaHHbBIX NO C/yXy CMNOPTCMEHOB UMEIOT
pPAQ OTANYMI OT HETPEHMPOBAHHbIX NNL, C HapyLleHneMm
cnyxa. [Ina HeTpeHMPOBaHHbIX NUL, C HapyLLUEHVEM cCilyxa
Mo CPaBHEHWMIO CO CMOPTCMEHaMW C HapylleHnem ciyxa
XapaKTepHbl CABUM HENPOrYMOPanbHbIX perynaumnin B CTo-
POHY CMMMNaTOafPeHaNoBbIX BAUAHNN Ha CUHYCOBbIV y3en
1 popmmpoBaHme Gr3nonornyeckon runepPyHKLmm cepa-

Lia C BbICOKMM YPOBHEM 11 BpeMeHeM CepAEeUYHOro BbiIbpoca,
CHUXKEHMEM 311acTUYHOCTX aopTbl, NMOBbILIEHNEM [MaCTO-
NMYECKOro 1 cpefHereMoAuHaMNYeckoro apTepranbHoOro
pasnenunsa [2]. NpodeccroHanbHble 3aHATMA afanTUBHbIM
CNOpPTOM  BbI3blBalOT  MobOMAM3aumio  GYHKLMOHaNbHbIX
pe3epBOB CepheYHO-COCYAUCTON CUCTEMbI U yNydlleHne
AONroBpemeHHOW agantaunmn cnoptcmeHos [15]. Mpu stom
OTMEYEHO, YTO 3aHATWMA WIPOBbIMWM BUAaMK CrnopTa Mo
CPaBHEHNIO C CUJIOBbIMM TPEHPOBKaMM NPUBOAAT K Yyu-
LUEHWIO MPOLLeCCOB penonApm3aLMm MMoKapaa, CH/XEHNIo
YPOBHA CYNpPaBeHTPUKYNAPHOWN SKCTPACUCTONNN U HEMNon-
HOW 610Kafbl MPaBOM HOXKM NyyKa lca.

OnuvcaHHble 0COBGEHHOCTU BereTaTUBHOW perynAauumu
puTMa ceppua npefcTaBnAlT cobor BapuaHT ajantaumm
Y CMOPTCMEHOB C HapyLUEeHMEeM CJlyXa ANA AOCTUXKEHWSA Bbl-
COKUX CMOPTUBHbIX pe3ysbTaToB.

OzpaHu4yeHUs ucc1e008aHUsA

Pap orpaHynyeHunin cBA3aH C MasibiM pa3mMepoM BblOGOpKM
06cnefoBaHHbIX NNL, Tak Kak KaTeropma UHBANMAOB C Ha-
pyLleHnem cnyxa ABNAETCA MaNIoUYNCIEHHOW N Pa3pO3HeH-
HOW couManbHOW rPynnow, BKOYaloWen fNL, MY»CKOro
N >KEHCKOro MoJsia BCeX BO3PaACTHbIX FPYMMN C pa3HoOW cTe-
neHblo notepu cnyxa. Mpu popmmposaHmm obcnegyemorn
rpynnbl CNOPTCMEHOB C HapylUeHMEM CJlyXa He YyUYuTbiBa-
nacb 3TMonorva 3aboneBaHns, NOCKObKY OCHOBHbIM AW-
arHO30M, OTPa)KeHHbIM B MeAULMHCKUX KapTax Cypaosio-
rMYyeckoro LeHTpa, ABNANACb BPOXAEHHaA XPOHUYecKas
CEHCOHEBPanbHaA rNyXxoTa HEYTOYHEHHOIO reHesa.
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Takum obpa3om, BeretaTvBHOe obecrneueHue ceppey-
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py3yeTcs YMEPEHHBIM U BblpaXKeHHbIM JOMUHPOBAHNEM
aBTOHOMHOIO KOHTYpa Peryfnauuyi C BbICOKMM BKNIaoM
rymopasnbHO-MeTabonuyeckmnx BAvAHWIA. MonydyeHHble pe-
3ynbTaTbl MOTYT ObITb MCMONb30BaHbl ANs Pa3paboTKy 3¢-
beKTUBHbIX METOAOB Gp13MUECKOl NOATOTOBKY 1 peabunu-
TaLUy CNOPTCMEHOB C HapyLUEHMEM CyXa.
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UcTouHnkn ¢puHaHcupoBaHuA. [lJaHHOe nccnefoBaHune
He 6blfo NoAAepPKaHO HUKAKMMYM BHELIHVMU UCTOYHUKAMU
duHaHcMpoBaHus.

KoHGNUKT nHtepecoB. ABTOPbI AEKTAPUPYIOT OTCYTCTBUE
ABHbIX Y NOTEHLMANbHbIX KOHONNKTOB MHTEPECOB, CBSI3aHHbIX
C nybnuKaumen HacToALel cTaTbL.

3TnyecKoe yTBepKaeHue. ABTOpbl 3asABNAOT, YTO BCe NPO-
Luenypbl, NCMONb30BaHHble B JAHHOWN CTaTbe, COOTBETCTBYIOT
3TMYECKUM CTaHAAPTaM yupeXxaeHniA, NPOBOANBLUNX UCCNeA0-
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nccnenoBaHUsA, MOXHO NOTyYnTb MO 060CHOBaHHOMY 3anpocy
y KOppecnoHAMpyoLero aBTopa.
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Treadmill with Transcutaneous Electrical Nerve Stimulation Impact
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ABSTRACT

INTRODUCTION. Patients’ functional ability and quality of life are negatively impacted by peripheral arterial disease, which presents
as incapacitating leg discomfort that affects walking. Although there are numerous methods for treating these symptomes, as treadmill
training, individuals stopped because of their persistent pain. Transcutaneous electrical nerve stimulation (TENS) is a suggested
treatment for pain relief.

AIM. This study aimed to determine how combined treadmill training and TENS affect walking distance, pain, and peak velocity in
patients with peripheral artery disease.

MATERIALS AND METHODS. The study included 50 people with peripheral arterial disease (PAD), stage Il Fontaine, and an ankle-
brachial index of 0.90 or lower at rest or 0.73 or lower after exercise. Participants were randomly assigned to either supervised treadmill
training (control group, n = 25) or supervised treadmill training combined with TENS (experimental group, n = 25) for 3 months. Doppler
ultrasonography, and skeletal muscle oxygen saturation (SmO,) were evaluated at baseline and after the study’s completion.
RESULTS AND DISCUSSION. The experimental group significantly improved all parameters being assessed more than the control
group (< 0.05), except total hemoglobin, which did not differ statistically between groups.

CONCLUSION. This trial is the first to use treadmill training in conjunction with TENS as an adjuvant method to improve vascular
function in people with PAD. Patients may use this strategy over time to improve their walking abilities, and it might be introduced into
normal care in cardiovascular retraining.
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OdPeKkTUBHOCTb 6€roBo AOPOXKKU C UCNOSNIb3OBAHUEM
TPAHCKYTAHHOM 3/1EKTPUYECKON HEPBHOMN CTUMYRSALUU
npu 3a60neBaHUSAX Nnepudpepudeckux apTepun:
pPAHAOMU3UPOBAHHOE KOHTPONUpPyeMoe UuccneaoBaHue

A6penbasum X.K.”, A6genbxapu A.A., ' LLlakyp A.A., Xa6u6 A.X.U., " dnb-Canneg M.M.

Kaupckuti yrusepcumem, [uza, Eaunem

PE3IOME

BBEJEHUE. 3a6oneBaHus neprideprueckmx apTepuril HEraTBHO CKa3blBaloTCA Ha GYHKLMOHANIbHON CMOCOBHOCTY 1 KauecTBe XU3HN
nauveHToB, YTO NPOABNAETCA B BUAE AUCKOMPOpPTa B HOrax, KOTOPbI NPYBOANUT K NOTepe TPYAOCNOCOOHOCTU U BIKAET Ha XoAbby.
HecmoTps Ha To, UTO CyLlecTByeT MHOXKECTBO METOAOB JIEUEHUS STUX CUMMTOMOB, TaK/X Kak TPEHVPOBKM Ha 6eroBoi AOPOXKKE, NI0AN
OTKa3blBaTCA OT HUX M3-3a MOCTOSAHHOM 60nu. [ins obneryeHnsa 601y peKoMeHAyeTCA UCMOSb30BaTb TPAHCKYTaHHYIO S1IeKTPUYECKYH0
HepBHyto ctumynaymio (TIHC).

LLEJTb. OnpepennTtb, Kak KOMOUHMPOBaHHbIE TPEHNPOBKIM Ha 6eroBoii fopoxKke 1 TOHC BNUSIOT Ha ANCTaHLMIO XOAbObI, 60J1b 1 MaKCu-
MaJibHYI0 CKOPOCTb Y MaLMEHTOB ¢ 3ab051eBaHNAMMN NepudepruyecKnx aptTepuil.

MATEPUAJIbl U METOAbI. B nccnegoaHvie 66110 BKoueHo 50 yenoBek ¢ 3aboneBaHusmu nepudepunyeckmx aptepui, |l ctaguen
no knaccuédurkaumm QoHTenHa 1 TOAbPKEUYHO-MIEYEBBIM NHAEKCOM, PaBHbIM 0,90 UK HUXKEe B COCTOSHUN Nokosa unu 0,73 nnn Huxe
nocne ¢rsnyeckol Harpy3ku. MaymeHTbl Obiny cnydaiHbiM 06pa3om pacnpeaesieHbl Ha ABE rPyNMbl AA 3aHATUI Nof HabnogeHrem
Bpaya Ha 6eroBo fOpoXKe (KOHTPOsbHaA rpynna, n = 25) nnu Ha 6erosoi gopoxke B couyetaHum ¢ TOHC (ocHoBHas rpynna, n = 25)
B TeueHMe 3 MecALeB. YNbTpa3ByKoBas gonmnneporpadus 1 HacbleHne KUCI0POAOM CKeneTHbIX Mbiwwl (SMO,) oueHMBanvch B Havane
NCCefoBaHNA 1 NOCe ero 3aBepLueHus.

PE3YJIbTATbl U OBCYKAEHUE. OcHoBHaAa rpynna 3HauMTeNbHO yayulluia BCe OLeHMBaeMble NnoKasaTesiv Mo CPaBHEHUIO C KOH-
TponbHo rpynnow (p < 0,05), 3a NcKNoUeHem 06LLero YpoBHs reMorfiobriHa, KOTOPbI CTaTUCTUYECKM He OTIINYanca Mexay rpyn-
namu.

3AKJTIOYEHUE. B 53ToM 1ccnegoBaHnmM BrepBble NCMOMb3YTCA TPEHUPOBKN Ha 6eroBoi Jopoxke B coveTaHun ¢ TIHC B KauecTBe
BCMOMOraTesIbHOro MeToAa Ana ynydweHns GyHKUMM CoCynoB Y Nitofen ¢ 3aboneBaHuaMy nepudepunyecknx aptepuii. MNaureHTsl MmoryT
CO BpeMeHeM MCMoNb30BaTh 3Ty CTPaTeruio 4ss ynyylleHns CBoMx CrnocobHoCTeln K xoabbe, 1 OHa MOXeT ObiTb BHeAPEHa B 0ObIUYHYI0
NPaKTUKY Npu NepenoaroToBKe CepAeUYHO-COCYANCTbIX CNeLnanncToB.

PETMCTPALUA: penTudukaTop Clinicaltrials.gov No. NCT06061211, 3aperucTpuposaHo 28.09.2023.

KJTHOYEBDIE CJNNOBA: cocynyictas dyHKLms, 6osb, TECT C GUMUECKON Harpy3KOW, NOfbIKEUHO-MIEUYEBOI UHAEKC, HACbILEHMe
K1cnopoaom
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INTRODUCTION

Peripheral arterial disease (PAD) is thought to affect at
least 113 million people worldwide and possibly as many
as 236 million, even though prevalence estimates vary
greatly [1]. Due to the prevalence of conventional risk
factors, specifically smoking, hyperlipidemia, and a high
incidence of diabetes mellitus (DM), lower limb ischemia
and peripheral atherosclerotic occlusive disease (PAOD)
are common in the Egyptian population [2]. Although the
prevalence is higher in men, as in several other parts of the
world, both men and women are equally affected [3, 4].

Despite being a major worldwide health burden, PAD
remains mostly untreated and mistreated. Individuals
may already be experiencing stenotic or occlusive illness
that begins at the aortoiliac bifurcation and ends in
the crural arteries [3]. Initially, intermittent claudication
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(IC), defined as “fatigue, discomfort, cramping, or pain
in the muscles of the lower limbs that is regularly
provoked by movement and always resolved by rest in
10 minutes,” is the most common clinical presentation
of PAD [5]. As PAD progresses, symptoms such as critical
limb ischemia emerge [6]. It increases the risk of serious
cardiovascular problems, premature death, and a lower
quality of life [7, 8]. Exploring techniques that can alleviate
pain and minimize ischemia in people with PAD is thus
particularly important.

The National Institute for Health and Care Excellence
(NICE) recommends supervised exercise therapy (SET)
as the primary treatment for IC [9]. It has been found to
improve quality of life, walking distance, and physical
activity (PA), as well as assist in reducing major adverse
cardiovascular events (MACE) [10].
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Individuals with IC should exercise above the threshold
that causes discomfort to benefit from secondary
prevention through PA. This is an additional barrier to
participation in physical training [11]. However, many
claudication patients may struggle to keep walking, as seen
by the comparatively high dropout rate of approximately
30 % from walking programs [10]. Despite the evident
benefits of exercise therapy, about 45 % of patients do not
follow medical professionals’ advice to exercise frequently
and walk “through” IC discomfort. A variety of other
therapeutic strategies have been proposed [12].

Despite this, a systematic review[13]found that there has
been little research on using pain management to motivate
exercise and physical activity. Transcutaneous electrical
nerve stimulation (TENS) applied to the lower leg while
walking on a treadmill may improve absolute claudication
distance over placebo [14]. TENS therapy for PAD patients
would increase walking distance by addressing two aspects
of vascular claudication: pain and reduced vascular flow
[15]. TENS may help IC patients improve their walking
abilities and walking-based physical activity [14, 16].

According to earlier studies, increasing patient
awareness about the disease and the need for exercise
is necessary to prevent consequences from poorer
adherence to treadmill training owing to pain [12]. This
pain forces patients to stop exercising until the pain
subsides by vasodilation and increasing blood supply to
exercising muscle; repeated ischemic reperfusion events
increase damage to the artery and increase the risk of
cardiovascular events. from here arises the concept of
increasing adherence by using additional modalities such
as TENS [13]. Therefore, the purpose of this study was to
assess the impact of treadmill TENS on patients with PAD,
which has not been studied before. We hypothesized that
TENS combined with aerobic exercise improves walking
distance, pain, and peak velocity in PAD patients more
effectively than aerobic exercise alone.

MATERIALS AND METHODS
Study design

This three-month intervention is a prospective
randomized controlled experiment. TENS with a treadmill
(experimental group, n = 25) and treadmill exercise alone
(control group, n = 25) were the two groups into which
study participants were randomly assigned.

Ethical approval

The study was conducted from 1 October 2023 to
30 November 2024.This study was carried outin compliance
with the Declaration of Helsinki [17], and all procedures
involving human participants were authorized by Cairo
University’s Faculty of Physical Therapy’s Research Ethics
Committee (ethics reference No PT.REC/012/004528). This
trial was registered in ClinicalTrials.gov (NCT06061211) and
was reported following CONSORT criteria.

Data collection procedure

An independent nurse contacted participants for
eligibility at screening (at least 4 months before baseline
from May 2023 to September 2023) by acquiring phone call
data on their age and health status.

Interviews for the study: At baseline and three months
following exercise rehabilitation, patients were assessed
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during study visits. Patients took tests in the following
order during each research visit: (1) history and physical
examination; (2) health, physical function, and physical
activity questionnaires; (3) peripheral hemodynamic
testing; (4) exercise and physical function tests; and (5)
medical history and current medication review. Following a
physical examination and review of their medical histories,
all patients were diagnosed with Fontaine stage Il PAD at
the initial baseline visit. To start the evaluation, a medical
history interview was conducted to gather information on
the patient’s demographics, cardiovascular risk factors,
comorbidities, self-reported claudication history, site
of claudication, and current medications. Throughout
the trial, each patient’s medication schedule remained
unchanged.

Participants

Patients with peripheral arterial disease were sourced
from Cairo University’s Kasr el Ainy (Medical Faculty) in
Giza, Egypt. Every participant was fully aware of the study’s
goals and procedures, which adhered to ethical guidelines.
Each subject provided written informed permission.
Participants were chosen based on the following
standards. Ankle-brachial index (ABI) of 0.90 or less at rest
or 0.73 or less after exercise, 50 patients with intermittent
claudication secondary to PAD, and ambulation during
a graded treadmill test limited by leg pain consistent
with intermittent claudication (stage Il of the Fontaine
classification of PAD) They were between the ages of 40
and 75, had a body mass index (BMI) between 18.5 and
40 kg/m? were clinically stable, smoked, had a verified
clinical diagnosis of peripheral arterial disease, and were
sedentary in their activity level as measured by the Global
Physical Activity Questionnaire (GPAQ).

Exclusion criteria were the absence of PAD and the
inability toacquire an ABImeasure due to non-compressible
vessels. Asymptomatic PAD was identified from the medical
history and confirmed on the graded treadmill test. The use
of cilostazol and pentoxifylline began within three months
before the investigation. Factors other than leg pain that
limit exercise tolerance include active cancer, renal disease,
or liver disease; the presence of a contraindication to TENS
use, such as a pacemaker or skin lesion; walking disorders
related to orthopedic or neuromuscular disease; myopathy;
associated progressive disease causing deterioration in
general health; an implanted pacemaker or defibrillator;
and uncontrolled diabetes.

Randomization

Participants were divided into the experimental and
control groups at random and in equal measure. A masked
centralized randomized technique with allocation
concealment was carried out by a statistician who was
not a member of the research team. The assignment was
kept a secret from the participants and the research team,
except for the physiotherapists who were participating in
the intervention. Separated by gender, age (40-75 years),
and BMI, the randomization sequence was made using
R Software (version 2.11). Block sizes ranged randomly
from four to eight to maintain an even number of
participants in each group. Additionally, the control group
members received their exercise on a different day than the
experimental group members.
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Training and testing
Supervised treadmill training

Three times a week for 12 weeks, the experimental and
control groups engaged in an aerobic exercise regimen on
different days using the SIDEA-Germany treadmill. Every
participant worked out under the guidance of a doctor and
research physiotherapists, who kept an eye on their blood
pressure, heart rate, and degree of exhaustion during
the training. 25 patients completed a total of 36 training
sessions of supervised treadmill training for 45 minutes per
session. Treadmill walking started with a warm-up period
for 5 minutes at a speed of 1.5 km/h at a 0 % grade, then
the speed increased during the exercise phase (30 minutes)
gradually till reaching maximum heart rate calculated for
each patient and the degree of claudication pain on the
claudication pain scale (4 of 5) to avoid the risk of ischemic
reperfusion [14]. A participant was able to walk for
8 minutes at the starting workload without needing to stop
because of fairly severe claudication. The treadmill grade
was increased by increments of 0.5%, and the exercise
intensity was increased throughout training sessions by
raising the treadmill speed by increments of 0.1-0.2 mph
(0.2-0.3 km/h) as tolerated, then the walking finished with
a cooling down time of 5 minutes [18].

TENS

In the experimental group, TENS (Electric stimulator
MH8001, China) was applied to the pain site according
to the diseased artery and the muscle that is supplied by
this artery while walking on a treadmill with a starting
frequency of 2 Hz, then gradually increased the frequency
of TENS up to 120 Hz, pulse width of 200 microseconds, and
patient-determined intensity of “strong but comfortable
and slight muscle twitch” [19]. All sessions took place at
Egypt’s Faculty of Physical Therapy outpatient clinic.

Outcome measures
Primary measures
Doppler ultrasonography

Pathology is detected and assessed directly using
duplex ultrasound (US) (a General Electric Logic P6 machine
equipped with a linear probe with 7.5-12 MHz frequency
and a curvilinear probe with 2.5-7.5 MHz frequency), which

uses color, grayscale, and spectral Doppler ultrasound
[20]. Color Doppler pinpoints the degree of iliness more
accurately and efficiently, whereas spectral Doppler is
quantitative. Experienced vascular scientists examined an
individual in a horizontal position with a portable US system
equipped with a 5-10 MHz linear array, using imaging,
color, and pulsed Doppler modes. The aortoiliac, femoral,
popliteal, and pedal parts were all scanned throughout the
assessment [21] as seen in Figure 1.

To confirm a PAD case, one of the following requirements
must be met: (1) at least one narrowing of more than 50 %.
(2) a blockage, or (3) extensive stenosis to the point where
circulation was impeded and the waveform was reduced
in the popliteal area. A typical Doppler waveform contains
three distinct triphasic features: a visible upward systolic
peak, a little negative early diastolic wave, and a slightly
positive late diastolic wave. When PAD is present, Doppler
waves might be biphasic or monophasic [20].

Ankle peak systolic velocity (APSV) is a new alternative
metric for assessing the degree of peripheral ischemia. The
APSV is the mean peak systolic velocity of the anterior and
posterior tibial arteries (PTAs) recorded at the ankle. A 5- to
12-MHz linear transducer is used for the infrainguinal
arteries. The Doppler angle of insonation was adjusted
to 60 Y. Prior to imaging, each patient was given one
hour of rest and a lying-down assessment. The ambient
temperature was set to 22 °C for recording purposes [21].
APSV is unaffected by vascular stiffness and was assessed
when toe gangrene oramputation occurred; it was effective
in some cases. It was also evaluated when the lower limbs
were submitted to arterial duplex scanning [22].

Secondary measures
Skeletal muscle oxygen saturation (SmO,)

SmO, was measured noninvasively using near-
infrared spectroscopy (NIRS) by Moxy (Fortiori Design
LLC, Minnesota). SmO,, a tissue oxygenation marker,
was measured in the muscle vasculature. Muscle oxygen
saturation was measured at each participant’s medial
gastrocnemius on the diseased leg while conducting the
treadmill activity test using continuous-wave spectroscopy
with greater precision in the muscle layer and less precision
in the fat layer [23].

Fig.1. A— depicts Doppler scanning of the dorsalis pedis artery in a peripheral arterial disease patient with intermittent
claudication prior to intervention; B — indicates an improvement in both peak systolic velocity and acceleration time
following 12 weeks of supervised treadmill training with TENS
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Eligibility

Sixty-five patients were evaluated for participation; 15
were rejected (n = 6 did not fulfill the inclusion criteria, n =4
declined to take part, and n = 5 had other reasons). Out of
the 50 patients who completed the trial, 25 were randomly
allocated to the experimental group and 25 to the control
group. These patients were the only ones included in the
data analysis, as seen in Figure 2.

The necessary sample size was estimated. Using data
from a prior study [24], the sample size was determined
using G* Power software, version 3.1.9.4, based on the
anticipated change in the primary outcome, Doppler Flow
Velocity in the right dorsalis pedis artery (RDP). The control
group’s mean RDP was 10.896 + 3.976 cm/s, while the
exercise groups was 14.568 + 4.002 cm/s. The effect size was
0.92, with the anticipated mean difference in RDP between
the two groups being 3.672 cm/s. To attain a power of 80 %
and a significance level of 5 % (two-tailed level), a sample
size of 20 patients per group, or 40 patients with peripheral
arterial disease, was determined. There were 25 patients in
the final needed sample size of 50, with 25 patients in each
group, allowing for an expected 20 % attrition/dropout
rate.

Statistical analysis

SPSS statistics software version 25 was used to analyze
the data. Categorical variables were reported in frequency
counts and percentages. The categorical variables were
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compared using the chi-square (x*) test. The Shapiro — Wilk
test was used to determine whether continuous variables
were normal. Normal continuous variables were expressed
using mean and standard deviation (SD), while non-
normally distributed data were expressed using median
(25th percentile [Q1] — 75th percentile [Q3] ). For data
that was not normally distributed, a paired t-test was used,
and a rank was signed by Wilcoxon. Differences between
groups were found using an independent sample t-test for
normally distributed data and the Mann-Whitney U test for
non-normally distributed data, respectively. Each group’s
mean change between baseline and post-intervention
was calculated, along with a 95% confidence interval (Cl).
A mixed repeated measures ANOVA was used to investigate
theimpactoftime and group interaction. Partial eta squared
(n2) was utilized to measure the difference between the two
groups. The magnitude of the treatment effects within and
across the groups was also analyzed using Cohen’s d-test,
and they were classed as high (d = 0.8), medium (d = 0.5),
and small (d = 0.2). P-values less than 0.05 (p < 0.05) were
considered statistically significant.

RESULTS AND DISCUSSION
This study comprised 50 individuals with PAD, with
amean age of 55.80 + 9.78, ranging from 40 to 75 years old.
The majority of participants were male (72.0 %) (Table 1).
Table 1 shows that there was no significant difference
between groups in terms of all baseline variables (p > 0.05).

m { Assessed for eligibility (n = 65) ]

il

Excluded (n = 15)

* Not meeting inclusion criteria (n = 6)
» Declined to participate (n = 4)

e Other reasons (n = 5)

[ Randomized (n = 50) ]

Allocated to intervention (n = 25)

* Received allocated intervention (n = 25)

« Did not receive allocated intervention
(give reasons) (n = 0)

Allocated to intervention (n = 25)

* Received allocated intervention (n = 25)

 Did not receive allocated intervention
(give reasons) (n = 0)

Lost to follow-up (give reasons) (n = 0)

Discontinued intervention
(give reasons) (n = 0)

Fig. 2. Consort flow chart of this study

Allocation

Follow-Up

Analysis

Allocated to intervention (n = 25)

¢ Received allocated intervention (n = 25)

« Did not receive allocated intervention
(give reasons) (n = 0)

Allocated to intervention (n = 25)

¢ Received allocated intervention (n = 25)

 Did not receive allocated intervention
(give reasons) (n = 0)

Lost to follow-up (give reasons) (n = 0)

Discontinued intervention
(give reasons) (n = 0)
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Table 1. Baseline characteristics of studied patients

Total

Experimental

Control group Test of

Variables (n=50) group (n =25) (n=25) Significance P-value
Age (Years) 40007500  (000-c500  (ooorson =080 0549
;f:l'e n (%) 36(72.0 %) 18(72.0 %) 18(72.0 %) 12 = 0.000 000
Female 14 (28.0 %) 7(28.0 %) 7(28.0 %)

BMI (kg/m) 04035000 (0403500  (3603e0n (=018 0854
:i’;::y sides 26 (52.0 %) 13 (52.0 %) 13 (52.0 %) 12 = 0000 000
Lot 24 (48.0 %) 12 (48.0 %) 12 (48.0 %)

No.ofsessions ST (5003600 (s00.3800 (=036 0717
ovem s emae amas g gy
o wmmm wmemm o wmmn o
PSV POP A "000.8000  o000va00o  oocosogo  =-0013 0989
T
e e oo mmemm o
T T
o ISR mmmE RIS om o
meww e mwm o ommon . o
mewn o meom msm g
THB AV 0971315 1112315 loorinee =114 0260

Note: BMI — Body mass index; PSV CFA — Peak systolic velocity common femoral artery; PSV SFA — Peak systolic velocity
Superficial femoral artery; PSV POP A — Peak systolic velocity Popliteal artery; PSV PTA — Peak systolic velocity Posterior tibial
artery; PSV ATA — Peak systolic velocity Anterior tibial artery; APSV — Ankle peak systolic velocity; SmO, Max — Skeletal
muscle oxygen saturation maximum; SmO, Min — Skeletal muscle oxygen saturation minimum; SmO, AV — Skeletal muscle
oxygen saturation average; THB Max — Total hemoglobin maximum; THB Min — Total hemoglobin minimum; THB AV— Total
hemoglobin average; x2 — Chi square test; t — Independent t-test.

Categorical variables are presented as number (%).
Continuous variables are presented as Mean + SD (Min-
Max) or Median (Q1-Q3) and range.

Table 2 demonstrates that APSV scores increased
statistically significantly from pre-intervention to post-
intervention during three months. The experimental group
showed significantly larger improvements (86.89 % for
APSV) compared to the control group (32.41 %) (p < 0.003).

Time and therapy had statistically significant impacts on APS
(F=91.182; n2 = 0.655; p < 0.001 and F = 4.618; n2 = 0.088;
p =0.037). There was a significant interaction effect between
time and treatment for APSV (F =21.469;n2 =0.309; p < 0.001).

Figure 3 shows that the waveform patterns of the
CFA, SFA, POP A, ATA, and PTA in the experimental group
changed significantly after the intervention (p = 0.014,
0.002, 0.007, 0.007, 0.031, respectively).
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Table 2. Comparison of ankle peak systolic velocity pre-and post-intervention between the two groups
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—
<ZE Note: APSV — Ankle peak systolic velocity; MD — Mean difference; Cl — Confidence interval; Test of significance a — Paired
O t-test; b — Independent t-test; C — Mixed repeated measure ANOVA; * — Statistically significant at p-value < 0.05; ** —
% Statistically significant at p-value < 0.01). Data presented as Mean + SD and range.
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Fig. 3. Comparison of Doppler waveform distribution pre- and post-intervention between the two studied groups

Note: CFA — Common Femoral Artery; SFA — Superficial femoral artery; POP.A — Popliteal artery; PTA — Posterior tibial artery;
ATA — Anterior tibial artery.
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Pre-intervention, most patients in the experimental
group had a monophasic (12 (48.0 %)), followed by triphasic
(8 (32.0 %)), biphasic (3 (12.0 %)), and occluded (2 (8.0 %))
regarding waveform CFA. Post-intervention, 6 (24.0 %)
patients reported monophasic and 17 (68.0 %) triphasic in
the experimental group. In contrast, in the control group,
the majority were triphasic (15 (60.0 %), followed by
monophasic (7 (28.0 %)), occluded (2 (8.0 %)), and biphasic
(1 (4.0 %)), pre-intervention, but post-intervention, the
majority of patients reported triphasic (23 (92.0 %)).

Regarding waveform SFA, 12 patients (48.0 %) had a
monophasic waveform, 4 (16.0 %) were biphasic, 2 (8.0 %)
were triphasic, 5 (20.0 %) were occluded, and 2 (8.0 %)
had patent distal 1/3 in the experimental group pre-
intervention. Post-intervention, the experimental group
reported 17 (68.0 %) triphasic and 8 (32.0 %) monophasic.

In terms of waveform POP A, the majority of patients
in the experimental group (16 (64.0 %)) had a monophasic
waveform, followed by biphasic (4 (16.0 %)), occluded
(4 (16.0 %)), and triphasic (1 (4.0 %)) waveforms prior to
intervention. Post-intervention, 6 (24.0 %) patients in the
experimental group reported monophasic patterns, while
2 (8.0 %) reported triphasic patterns.

For the ATA, the experimental group showed 16
(64.0 %) patients had monophasic waveforms, followed
by 3 (12.0 %) who had triphasic, 3 (12.0 %) who had
biphasic, and 2 (8.0 %) who had occluded waveforms
pre-intervention. Post-intervention, it was found that 14
(56.0 %) had monophasic and 11 (44.0 %) triphasic.

Inthe PTA, the experimental group had a higherfrequency
of patients with monophasic waveforms (17 (68.0 %),

followed by 3 (12.0 %) triphasic, 3 (12.0 %) biphasic, and 2
(8.0 %) excluded pre-intervention, while 21 (84.0 %) were
monophasic and 4 (16.0 %) triphasic.

Additionally, there was a statistically significant
difference between the experimental and control groups
regarding the distribution of waveforms, including CFA,
SFA, POP A, ATA, and PTA (p = 0.032,0.030, 0.013, 0.040, and
0.040, respectively).

In terms of Doppler PSV, the experimental group
showed a statistically significant rise from pre- to post-
intervention across 3 months, whereas the control group
showed a statistically significant increase in CFA only from
pre- to post-intervention (Table 3). The experimental group
improved significantly more than the control group in the
following areas after intervention: CFA (80.83 % vs. 29.25 %),
SFA (101.058 % vs. 20.24 %), POP A (123.40 % vs. 19.27 %),
ATA (171.84 % vs. 43.24 %), and PTA (96.59 % vs. 18.96 %).

There were statistically significant effects of time and
treatment for all Doppler PSV, including CFA (F = 46.420;
n2 = 0.492; p < 0.001 and F = 4.618; n2 = 0.088; p = 0.046,
respectively), SFA (F = 70.884; n2 = 0.596; p < 0.001 and
F=4.815;,n2=0.091;p=0.033),POP A (F=29.926,n2=0.384;
p<0.001andF=4.592;n2=0.087;p=0.037), ATA (F=28.004;
n2 = 0.368; p < 0.001 and F = 4.430; n2 = 0.084; p = 0.041,
respectively), and PTA (F = 23.952; n2 =0.333; p < 0.001 and
F =4.983; n2 =0.094; p = 0.030), respectively). Furthermore,
time X treatment interaction effects were significant for all
PSV measures, as in CFA (F = 11.643; n2 =0.195; p = 0.001),
SFA (F =31.811; n2 = 0.309; p < 0.001), POP A (F = 15.915;
N2 =0.249; p < 0.001), ATA (F = 8.889;n2 = 0.156; p = 0.004),
and PTA (F = 10.893; n2 = 0.185; p = 0.002).

Table 3. Comparison of Doppler peak systolic velocity (PSV) pre- and post-intervention between the two studied groups

Experimental group (n = 25) Control group (n = 25) o H s
o S S v E s
5 P T 2 3 £ £
PR T R S T B T S
3 & & o) S a & ) g a s 3 s
(= a a [} a ® S 2
= = Q a Q
+37.28 +12.40
CPa 012+ 8340 g0 _goorxx 4240 SAB0E o 0T 0001 0.009% <0.001% 0.046% 0.001%
2366 4692 o070 243 2275 04
34.40 6.80
SFA  SH04r 6844k o0 e 0001rr S300F 4040% - 1 a0 099 <0.001% < 0,001 0.033* < 0.001**
2305 2284 0 2002 2259 o0
36.28 5.68
popA 2240 6568% o o0 goorrr 2248E 3316% 535 0065 0.003* <0.001 0.037* <0.001**
2244 4619 5o 1943 1559 70
35.02 9.780
ATA  2038% 50401 o5 _poorxe 2202% 3240% o050 0136 0.007* <0.001%* 0.041% 0.004%*
14143095 oo 1638 2619 5o
26.12 5.080
pTa  2/04% 5316%  ooa poorrr 2080F 3188% s 0266 0002* <0001 0.030% 0.002**
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Note: PSV — Peak systolic velocity; CFA — Common femoral artery; SFA — Superficial femoral artery; POP.A — Popliteal artery;
PTA — Posterior tibial artery; ATA — Anterior tibial artery; MD — Mean difference; C| — Confidence interval; Test of significance
a — Paired t-test; b — Independent t-test; c — Mixed repeated measure ANOVA; * — Statistically significant at p-value < 0.05;
** _ Statistically significant at p-value < 0.01. Data presented as Mean + SD and range.
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Table 4 reveals that the experimental group experienced
a statistically significant rise in SmO, Max, Min, and AV
from baseline to 3 months post-intervention. However,
the control group only experienced a large increase in
SmO, AV, with no changes in Max or Min. The experimental
group improved significantly more after three months of
intervention, by 76.65 % (Max), 128.65 % (Min), and 73.77 %
(AV), than the control group, which improved by 21.94 %,
24.51 %, and 23.50 %, respectively.

There were no statistically significant changes in
THB Max, Min, or AV between baseline and 3 months
post-intervention in either group. After three months of
intervention, no statistically significant differences were
seen between the two groups. THB Max did not show
statistically significant impacts from time, treatment, or
time X treatment interaction.

Adverse events of applied intervention

According to weekly interviews conducted to document
any adverse events encountered by the participants,
no adverse events related to the use of TENS or aerobic
exercise were noted during this study.

To the best of our knowledge, this is the first
randomized controlled clinical trial that examined the
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effects of treadmill training in conjunction with TENS
on the following parameters: muscle oxygenation, Peak
velocities and waveform response to treatment in patients
with intermittent claudication (stage Il Fontaine). The
experimental group outperformed the control group in
both primary and secondary outcomes, including Doppler
examination, APSV, and SmO, as we had predicted.
However, there was no statistical difference between the
groups in THB.

Our findings were consistent with a study showing
that TENS can increase resting coronary blood flow
velocity. The findings indicate that the site of action is at
the microcirculatory level and that the effects could be
mediated by brain mechanisms [25]. A study found that
TENS resulted in a slight increase in middle cerebral artery
(MCA) blood flow velocity (0.78 cm/s) [26].

Furthermore, Castro-Sanchez A.M. et al. discovered that
exercise enhanced the blood flow velocity in the dorsalis
pedis and posterior tibial arteries [24]. Using the Doppler
probe, we were able to measure the pulse volumes of the
dorsalis pedis and posterior tibial arteries bilaterally; this
method works extremely well for determining the distal
flow, blood flow velocity in the stenosis area, and distal
flow [27].

Table 4. Comparison of SmO, and THB pre- and post-intervention between the two studied groups

Experimental group (n = 25) Control group (n = 25) o H g
, - B
2 S = 2 £ g 3
3 S h S ., 3 ¢
£ ] 7 = E o 7 = 3 4 S ‘v ]
o S o n E - o n S 1 _— s 2
> o a ) S o a e > 2 S = S
[a) a (a) Q L > ;
= s < & a
SmO2
29.96 8.65
+ + + +
Max. 319'9124— 6;0277— (2126, <0.001** 3;4989— 4?'21:7— (<056, 0.064 <0.001%* <0.001%* 0026% 0.001%
: 47 3867) : =7 17.86)
18.49 359
Min, 438+ 3288% o0 oo 1462E 1824% 1 o) 6161 0003 <0001% 0032* <0.001%*
949  17.69 988 15.04
24.86) 8.7)
20.05 6.32
+ + + +
Av, 2718% 47231 0, goore 2089F 3321 00 0023* 0001* <0001** 0035%  0.001%
1294 16,69 1245  11.16
25.76) 11.71)
THB
-0.08 0.13
Max, |2A4E 12352 43 g6 1223F 1236% (05 0148 0940 0814 0295 0270
053 056 042 029
027) 0.31)
~0.09 ~0.01
Min. 1%'16621 1%.13? (-0.11,  0.832 ”0'95621 ”0'963i (-0.16, 0608 0123 0617 0115 0858
: 33 _0.06) : : ~0.09)
~0.02 003
Av, 1224E R22x o0 gggg 12061 1203% 0 o0 6771 0473 0751 0150  0.946
059 032 ) 051 061 |

Note: SmO, — Skeletal muscle oxygen saturation; Max— Maximum; Min — Minimum; AV — Average; THB— Total hemoglobin;
MD — Mean difference; Cl — Confidence interval; Test of significance a — Paired t-test; b — Independent t-test; c — Mixed
repeated measure ANOVA; * — Statistically significant at P-value < 0.05; ** — Statistically significant at p-value < 0.01. Data

presented as Mean + SD and range.
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Another study contradicted our findings, finding that the
time-average-mean velocity and flow volume of the posterior
andanteriortibial arteriesin both legs did notvary substantially
between or between groups across the 6-month intervention.
This could be due to mixing resistive exercises with treadmill
walking, which is different from our intervention [28].

Our work was the first to show favorable alterations
in blood flow waveforms, with fewer monophasic waves
and more triphasic waves. That indicates a considerable
improvement. Electrical stimulation causes two physiological
changes: increased blood flow and an impact on peripheral
circulation [29]. As a result, electrical stimulation has an
impact on blood flow regulation, and careful modulation of
this electrical excitation is required to avoid tissue injury [30].

This finding was consistent with Chauhan A. et al.
research, which indicates that TENS may affect the
sympathetic nervous system of the heart. They found TENS
was associated with a significant increase in mean coronary
artery blood flow in 34 patients with chest pain [31].
Moreover, Kaada B. et al. reported that TENS promoted
vasodilatation in people with diabetic neuropathy and
Raynaud’s phenomenon [32].

Furthermore, this was a novel research feature about
the effect of combined supervised treadmill training with
TENS on SmO,, which showed a beneficial effect because
TENS promoted vasodilation, boosting perfusion and
oxygen extraction. Our findings were consistent with those
of Baker W.B. et al. study, which found that exercise training
increased the vasculature’s ability to increase oxygen
extraction and delivery during physical activity. These
improvements in oxygen extraction and delivery result in
improved oxidative metabolism in muscles [33].

Manfredini F. et al. discovered that the medial
gastrocnemius muscle’s oxygenated hemoglobin levels
increased. The subcategory that received planned training
at a predetermined intensity saw significant gains in
dynamic muscle perfusion. This group displayed enhanced
walking performance, as well as a higher ability to receive
oxygen from the calf [34].

Baker W.B. et al. found that treadmill activity increased
peak leg muscle blood supply and oxygen consumption
by 29 % (13 %, 50 %) and 8 % (1 %, 12 %), respectively,
during monitored training sessions [p < 0.001; median
(25th percentile, 75th percentile)]. Compared to the
control group, the exercise group’s overall benefits were
significantly greater [33]. However, Beckitt T.A. et al. showed
that angioplasty, but not supervised exercise training,
modestly enhanced gastrocnemius muscle oxygenation
during submaximal activity in claudicants, which
contradicts our findings and could be related to differing
treatment procedures followed in the study [35].

Regarding THB, there were no statistically significant
changes in our result, which concurred with Baker’s study.
Even though increased capillary circulation expansion
suggests that exercise training may have a significant
impact on total hemoglobin/myoglobin concentration
(i. ., micromole per volume of tissue), no obvious increases
in THC were observed [33].

Muscle contraction and capillary blood volume
expansion are two opposing variables that may impact THC
during exercise. THC is lowered when muscular contraction
compresses the venous component of the vascular tree,
causing the muscle to expel venous blood volume. THC,
on the other hand, increases with increased capillary blood
volume [33]. Capillary blood volume expansion affects
hemoglobin in the blood, but it has no effect on myoglobin
in muscle. As a result, the unknown but approximate 20 %
myoglobin contribution to the THC signal [28] may reduce
the sensitivity of the THC measurement to changes in
capillary blood volume [35].

CONCLUSION

This trial is the first to use treadmill training in
conjunction with TENS as an adjuvant method to improve
vascular function in people with PAD. This strategy may be
used by patients over time to improve their walking abilities
and might be introduced into normal care in cardiovascular
retraining.
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DYHKLMOHANbHASA MAFHUTHO-PE30HAHCHAS ToMorpadus
B NPOrHO3UPOBAHUU PE3YNbTATOB PeabUnUMTAL MU NOCIe UHCYNLTA:
3KCNepUMeHTAaNbHOe KJIMHMYEeCKOoe UCCNefoBaHue

MoroHueHkoBa U.B.", '~ KocteHko E.B."?, (=) Kawexes A.l.", * Netposa J1.B.""

" Mockosckul Hay4Ho-npakmuyeckut yeHmp meduyuHckol peabuiumayuu, 80ccmarosumersbHol u cnopmugHoU
meduyuHel um C.U. Cnacokykoykozo [JenapmameHma 30pasooxpaHeHus 2opoda Mockasl, Mockea, Poccus
2 Poccutickuli HayUOHaMbHbIU ucciedosamesibCkuli MeuyuHckul yHusepcumem um. H.U. MNMupozoea, Mockea, Poccus

PE3IOME

BBEJEHUE. Onpepenerve peabunutayuoHHoro noteHymana (PM) nocne nwemmnyeckoro uHcyneta (M) sBnseTca BaXKHbIM acneKTom
[NA NPOrHo3a BOCCTAaHOBNEHNA HAPYLUEHHbIX GYHKLMIA 1 BbIOOpa peabnnmntaurioHHbIX MeponpuaTuid. B HacTosLlee BpemMs He cyLlle-
CTBYeT YHMBEPCANbHOIO 1 JOCTOBEPHOTO MeTofa onpeaeneHna peabunutaumoHHoro noteHumana. Mimetowmecs npoTokosbl npegHa-
3HaueHbl AN1A onpefeneHnsa NPorHo3a B OCHOBHOM B 0CTpom nepuofe VU n He ob6napatoT JOCTaTOUHOW CnelmduyHOCTbIO 1 YyBCTBY-
TENbHOCTbIO. B KauecTBe 0fHOro 13 BO3MOXKHbIX METOAOB ONpeAeneHmnsa peabunmTauMoHHOro NoTeHLMaNa MOXEeT PacCMaTpPrBaTbCA
bYHKUMOHanbHasa MarHUTHO-pe3oHaHcHas Tomorpadus (GMPT).

LIEJ1Ib. OnpepeneHvie BO3MOXHOCTU Ucnonb3oBaHna GMPT B KauecTBe npeanKTopa GyHKLMOHaNIbHOro BOCCTAHOBIIEHNA NOCse nepe-
HeceHHoro NW.

MATEPWUAJIbl U METOAbI. B nccneposaHnm npuHany yyactue 34 nauneHTa (Bo3pact coctasun 62,0 [58,0; 65,0] roga) B paHHMI BOC-
cTaHoBUTENbHbIV Neprod W ¢ remu- nnm moHonapesom ot 2 fo 4 6annos no MRC, npoxoanBLivie MeguUmnHCKyto peabunutaymio (MP)
Ha 6a3e MAY3 «MocKOBCKMIA HAyYHO-NPAKTNYECKNI LLEHTP MeAULMHCKON peabunmtaumnm, BOCCTaHOBUTENbHON 1 CMOPTUBHON MeanLIM-
Hbl um. C.M. Cnacokykoukoro [lenaptameHTa 3apaBooxpaHeHmns ropoda MockBbl» B TeueHuve 12 gHen. Bcem nauneHTam nposogunach
KuHe3moTepanusa 1 dbusmotepaneBTnyeckoe neyeHne. Ana aHannsa guHaMukn GyHKUMOHAbHbBIX HAPYLLEHWUIA KCMOMb30BaNy WKarbl
MRCS, MAS, FMA-UE, NHPT, FAT, ARAT, BBT, TUG, TuHeTTu, BBS, RMI, Bl. Bcem nayumeHTam 6bina npoegeHa GMPT ¢ npocTon gsuratesib-
HOW 3afjayen ANa KaxxAon KOHEYHOCTU C LieNblo onpeaeneHna cTeneHn akTuBaLuum 30H KOpbl FOJTOBHOTO MO3ra.

PE3YJIbTATbI U OBCYXKAEHME. o 3aBepLueHnn Kypca MP BbifiBieHa CTaTUCTMYECKM 3HaUMMan AnHaMirKa no wkanam TuHetTr, NHPT,
BBT, BBS, FMA-UE, RMI 1 BI, TUG, ARAT, FAT, MRCS (p < 0,01). luHamrKa ¢yHKLMOHANbHOrO BOCCTAHOBIEHMSA Y MALNEHTOB C BbICOKON
CTeneHblo aKTMBALMUN KOPbl FOIOBHOrO MO3ra rokKasana nydwme pesynbsTtatel o FMA UE 6e3 JOCTOBEPHbIX pa3nnynii ¢ naymeHTamm
C HU3KOW aKTuBauuen Kopbl. BbiABNEHbl OTANYMA B aKTUBHOCTU OTAENbHbBIX 30H FOSIOBHOrO MO3ra npw BbIMOMIHEHUMW 3/1IEMEHTAPHOIO
MOTOPHOTO 3afjaHuA. YBennyeHme akTBHOCTY B MOPaX}eHHOM MonyLwapui BO BPeMsA BbINMONHEHUA MPOCTOro 3aaHnA NapeTUyHom Ko-
HEYHOCTbIO IeMOHCTPUPOBANO TEHAEHLMIO K lyyLleMy BOCCTaHOBMIEHMIO GYHKLMN, XOTA U He AOCTUrano CTaTUCTUYECKOW 3HAUMMOCTH
(p=0,056). Y NauneHTOB C HN3KOW CTeMNeHblo akTMBaLMM NOPaXXeHHOro NonyLwapua NPU BbINOIHEHWW ABUXKEHWI NaPeTUYHON PYKOMN
OOMNOJSTHUTENbHO aKTVMBMPOBANOCh UMNcunaTepanbHOe NonyLlapre Mo3xeukKa.

3AKJTIOYEHUE. Pe3ynbTaThl NcCnefoBaHUA He MO3BOJAIOT C yBEPEHHOCTbIO YTBEPXKAATb O HagexHocTn GMPT ana nporHo3uposaHua
byHKUMOHanbHOro BocctaHoBneHus. Heobxoarmo panbHenwee nydyeHne GMPT ans oueHkn 3dbeKTBHOCTM NPpUMEHEHUs MeToaa
B K/TMHMYECKOW NPaKTMKe.

PETMCTPALUA: penTudpukatop Clinicaltrials.gov Ne NCT05944666; 3apercTpuposaHo 06.07.2023.

KJNTIOYEBbIE CJIOBA: odyHKUMoHanbHaa MPT, HellpopeabunuTaums, peabunnTauroHHbI NOTeHLMan, ABUraTenbHaa peabunm-
Taumsa, MeAnLMHCKaa peabunutaums, HelmpoBm3yanmsaunsa
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Functional Magnetic Resonance Imaging in Predicting Post-Stroke
Rehabilitation Outcomes: a Pilot Clinical Study

Irena V. Pogonchenkova', ' Elena V. Kostenko'?, ') Alim G. Kashezhev',

Liudmila V. Petrova'”

''S.I. Spasokukotsky Moscow Centre for Research and Practice in Medical Rehabilitation, Restorative and Sports Medicine
of Moscow Healthcare Department, Moscow, Russia
2 Pirogov Russian National Research Medical University, Moscow, Russia

ABSTRACT

INTRODUCTION. Determining the rehabilitation potential (RP) after ischemic stroke (IS) is a key aspect for predicting the restoration of
impaired functions and selecting appropriate rehabilitation strategies. Currently, there is no universal and reliable method for assessing
RP. Existing protocols are primarily designed to predict outcomes in the acute phase of IS and lack sufficient specificity and sensitivity.
Functional magnetic resonance imaging (fMRI) may be considered a potential method for RP assessment.

AIM. To evaluate the feasibility of using fMRI as a predictor of functional recovery following IS.

MATERIALS AND METHODS. The study included 34 patients (age 62.0 [58.0; 65.0] years) in the early recovery period after IS,
presenting with hemi- or monoparesis scored between 2 and 4 on the MRC scale, who underwent medical rehabilitation (MR) at the
S.l. Spasokukotsky Moscow Centre for Research and Practice in Medical Rehabilitation, Restorative and Sports Medicine for 12 days.
All patients received kinesiotherapy and physiotherapy. To assess baseline status and track changes in functional impairments, the
following scales were used: MRCS, MAS, FMA, NHPT, FAT, ARAT, BBT, TUG, Tinetti, BBS, RMI, BI. All participants underwent fMRI with
a simple motor task for each limb to evaluate the degree of activation in the cerebral cortex.

RESULTS AND DISCUSSION. Upon completion of the MR course, statistically significant improvements were observed in the Tinetti,
NHPT, BBT, BBS, FMA-UE, RMI, BI, TUG, ARAT, FAT, MRCS scales (p < 0.01). Patients with higher cortical activation showed better outcomes
in FMA-UE scores, although no statistically significant differences were found compared to those with lower cortical activation. Distinct
activation patterns in specific brain areas were observed during the performance of elementary motor tasks. Increased activity in
the affected hemisphere during paretic limb movements was associated with a trend toward better recovery, though this did not
reach statistical significance (p = 0.056). In patients with low activation of the affected hemisphere, ipsilateral cerebellar hemisphere
activation was additionally observed during movement of the paretic hand.

CONCLUSION. The study results do not provide sufficient evidence to confirm the reliability of fMRI in predicting functional recovery.
Further research is required to evaluate the effectiveness of this method in clinical practice.

REGISTRATION: Clinicaltrials.gov identifier No. NCT05944666, registered 06.07.2023.

KEYWORDS: functional MRI, neurorehabilitation, rehabilitation potential, motor rehabilitation, medical rehabilitation, neuroimaging
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BBEAEHUE

Nwemnuecknin nHcynet (M) octaetca BTopor no pac-
NPOCTPAaHEHHOCTW MPUUYUHON CMEPTU U Beayluen npuymn-
HOW WMHBaNVAM3aLMKM, HECMOTPA Ha ycnexu B npodunak-
TuKe n neyeHun. Cpegu BblkmeLLnx nocne N naymeHtoB
10-25 % BOCCTAaHaBAMBAIOT YTpPayeHHble GYyHKUUN JO UC-
XOLHOrO YPOBHS, OCTajlbHble COXPaHAT MO0 UHBaNU-
avsnpylolme, NMbo 3HaUMTENbHO YXYALLaloLWMe KauecTBO
»KN3HU nocnencteua [1-4].

MporHo3upoBaHve GYHKLUMOHANbHOIO UCXoda nocne
NHCYNbTa ABNAETCA BaXKHbIM aCMeKTOM AS1A NiIaHNPOBaHUA
peabunuTaumMoHHbIX MEPONPUATAIA, onpefeneHna UHAN-
BMAYaNbHOW TPAeKTOPUN BOCCTaHOBNEHWA NaLMeHTa 1 on-
TUMM3aL MM pacnpeenieHnsa pecypcoB 34paBoOOXpaHeHNs.
MeTogbl KAMHWYECKOWN OLEHKM C MOMOLLbIO LUKaa orpa-
HWYEeHbl CBOEW CYObEKTUBHOCTbIO U HEAOCTAaTOUYHON YyB-
CTBUTENIbHOCTBbIO K HEMPOHHbIM MeXaHM3MaM, feXalum

ARTICLES

B OCHOBe BOCCTaHOBNeHuA. B nocnefgHue roabl nccnepo-
BaTeNAMU N KNNHULMCTaMV HaKoOMEH ONbIT MPYMeHeHNA
METOA0B HEeNpPOBM3yann3aLmm ANA OLEHKN CTPYKTYPHbIX
1 GYHKLMOHaNbHbIX M3MeHeHun BcnepcTeune U, kotopble
[,Al0T KONMYECTBEHHYIO 1 BM3YyalibHY0 MHOpMaLuio o no-
paXkeHVM FONOBHOrO MO3ra M ero ajantauum K noBpex-
aenwuto [5].

KomnbloTepHasa Tomorpaduma n MarHMTHO-pe30oHaHCHasn
Tomorpaduma (MPT) B ocTpoli dase MHCYnbTa NO3BONAIOT
BbIAIBUTb HaniMuMe KPOBOMW3MAHMWA, UCKNIOUUTb Apyrue
BHyTpMUepernHbie NaTosiorMun, oueHnTb pasmepbl UHdap-
KTa, COCTOAHME MeHYMOpPbI, HannumMe ConyTCTBYIOLMX MO-
paxeHui 6enoro Belectsa. O6beM 1 nokanunsauuna uHdap-
KTa, onpepeneHHble ¢ nomoubio MPT, paccmaTtpusatotca
KaK 3HaurMble NpeAnKTopbl GyHKLMOHaNbHoOro ncxoda [6].

HelpoBu3yanmsauma pernctpupyet GyHKLUMOHaNbHble
npoLiecchl, NponcxogdALme B Mo3re nocsne nHcynbta. OyHk-
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unoHanbHaa MPT (pMPT) onpefenaeT N3MeHeHUsA KPOBO-
TOKa, CBA3aHHble C HEMPOHHOWN aKTMBHOCTbIO, NMO3BONAET
KapTMpoBaTb 00nacT MO3ra, BOBNEYEHHble B BbIMOJSIHE-
HWe [BWraTefibHbIX U KOTHUTMBHbIX 3agay. [ocpeacTtsom
AndPY3MOHHO-TEH30PHON BM3Yyanm3auny MOXKHO OLEHUTb
COCTOAHUNE TPaKTOB 6eNoro BelecTBa, HapyLleHne LenocT-
HOCTW KOTOPbIX (0CO6EHHO KOPTUKOCMMHANIbHOIO) accoum-
npyeTca C XyAWWM MOTOPHbIM BOCCTaHOB/eHMeMm. Mony-
YeHHble C MOMOLLbO CTPYKTypHONU MPT n anddysnoHHo-
TEH30PHOWN BM3yanu3aumnM daHHble 0 MOpPGONOrMyecKmnx
N3MEeHeHVAX NpefonpeaensaoT NPOrHo3 BOCCTaHOBMIEHNA
nauveHTa. YCTaHOBEHO, YTO MOBblleHWe UHAeKca dpak-
LMOHHOW aHM30Tponun B NpoBoaAwmx nyTtax 6onee 0,15
CBA3aHO C XyALUUM [iBUraTesibHbIM BOCCTaHOBIeHNeM. Vime-
l0TCA flaHHbIE O BO3MOXKHOCTU NpuMeHeHna MPT gna npo-
rHO3MPOBaHUA GYHKLMOHaNbHbIX ncxogos U [7].

B nepBble cyTku nocne uHcynbta GMPT dukcupyet
HapylleHMe NaTTepHOB aKTMBHOCTM MoO3ra: MOBbIIeHue
AKTUBHOCTN KOHTpanaTtepasbHOW MOTOPHOW KOPbl U CHU-
MeHue aKTMBHOCTU CyOKOPTMKanbHbIX CTPYKTYpP. DTO Npu-
BOAWT K BOBNeYeHuo Gonee oblMpHOW obnact mo3ra
B peanv3aunio ABVKEHWA, BKIOYaA KOHTpanaTepasibHyo
MOTOPHY10 Kopy [8-14]. B paHHMIN BOCCTAaHOBUTENbHbIN MNe-
puog HOpManu3yeTcsa MexnonylwapHoe B3auMoaencTemne
N CHVXaeTCA BblPaXKeHHOCTb aCMMETPUN 3@ CUYET YMEeHb-
LIeHNA aKTUBHOCTN MHTAKTHOIO 1 MOBbILWEHNA aKTUBHOCTU
NMopa)eHHOro MonyLapua rofloBHOMO MO3ra, UTo Koppe-
NUpyeT C ynyJlleHnem ABuratenbHbiX GyHKUMIA. [pouncxo-
VT perHTerpauma nopax}xeHHoro nosywapusa B NCXofHble
HeMpPOHHbIe CeTU ANA TexX CJlyvaeB, KOrga 3T0 BO3MOXKHO.
PeopraHv3auma KOHHEKTOMOB MOATBEPKAAETCA U3MeHe-
HUAMW B NaTTepHax akTMBaLUKU rofloBHOro mosra [15-20].
B ogHOM MWNOTHOM MccnefoBaHWK ObINo MOKasaHo, YTo
Y NaLMeHTOB C NCXOLHO MOBbILEHHON akTUBaL el npemo-
TOPHOW KOPbl MOPaXXeHHOro nosylapna oTMevanocb 6o-
nee cywecTBeHHoe ynyuweHne GYHKLUN BepxXHen KoHeu-
HOCTM B OTAANIEHHbIV NepuoA nHcynbta [21].

B no3gHUI BOCCTaHOBUTESNbHBIN Mepuof peopraHusa-
LA HEMPOHHbIX CeTell 3aBepLIaeTca, akTMBHOCTb Helpo-
NNacTUYHOCTU CHUKaeTcA. BbICOKMIN ypoBeHb BOCCTaHOB-
neHuva GyHKL MM CBA3aAH C aKTMBaLen MOTOPHOM 1 Mpemo-
TOPHOW KOPbl MOPaXXeHHOro Nosylapus, B TO BpeMs Kak
aKTMBaLMA aTUMMYHBIX 30H (YepBb My H6asanbHble Afpa)
KoppenupyeTt C HU3KoN 3P EeKTUBHOCTbIO MeAULIMHCKON
peabunutaunn (MP) [22, 23].

OyHKUnoHanbHaa MPT npoBoautca € MCNONb30Ba-
HMeM [BYX pa3finyHbiX Mapagurm: resting-state ¢MPT
(rs-dMPT) — paHHble nonyyatoT B NokKoe, task-based pMPT
(tb-dMPT) — ncnbiTyeMble BbINOHAIOT ABUraTeNbHbIE UK
KOTHWUTMBHble 3afaun. [TpoBefeHHble nccnefoBaHNna noa-
TBEPAMII BO3MOXHOCTb NpuMeHeHuA rs-GMPT c aHanrsom
dYHKUMOHANbHbIX CceTell B KauecTBe NpeanKropa GyHKLMO-
HaNbHOrO BOCCTaHOBMEHMA ANA nepcoHanusauum MP [24].
Task-based PMPT TakKe OEMOHCTPUPYET HEKOTOPYIO 3¢-
$EKTMBHOCTb B MPOrHO3MpoBaHUM QYHKLMOHANbHbIX WC-
xopoB [25-28]. Takum o6pazom, PMPT MoxeT paccmaTpu-
BaTbCA KakK METO[, OLeHKM AVHaMUKN peabnnmntalmoHHOro
npouecca n apdpektTnHoctn MP.

LEJIb

OnpepeneHne BO3MOXHOCTU UCNofb3oBaHMA GMPT
B KauecTBe npeankropa GyHKLMOHANbHOrO BOCCTaHOBIe-
HWMA nocne nepeHeceHHoro .
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MATEPUAJIbl U METOADI

WccnepoBaHve nposogunocb Ha 6ase TAY3 MHIIL,
MPBCM wum. C.N. Cnacokykouoro [O3M. B HUW Ckopon
nomowm um. H.B. Cknudocosckoro nposogmnacb GMPT
Ha MarHMTHO-pe3oHaHCHOM Tomorpade Signa HDxt 3.0T
(GE Healthcare, CLLIA). MpoTokon nccnegosaHna 3aperncTpu-
poBaH Ha clinicaltrial.gov: ClinicalTrials.gov ID: NCT05944666.

B wnccnepoBaHve BKOYeHbl MauMeHTbl B Bo3pacTe
o1 40 po 80 net ¢ ycTaHOBNEHHbIM AnarHo3om VI B ocTpbin
N PaHHWI BOCCTAHOBUTENbHBIN NEePUOAbl C HalIMUNEM re-
MUMapesa pa3fyYHON CTemneHn Bbipa)eHHocT. Bce na-
LMeHTbl npownn 6asncHbii Kypc MP B TeueHne 12 gHen,
BK/IOYaBLLMI B cebA KMHe3noTepanuio (Maccax, neyebHan
r’MMHacTUKa, MexaHoTepanua) u ¢usnoTepaneBTUYECKNe
npouenypbl (MarH1ToTepanus). Bce yuacTHMKM nognuncanu
nHGopMmMpoBaHHOe cornacue.

Kputepunammn HeBKOUEHNA B NCCeoBaHMe ABNANNCD:
oyYaroBoe nopakeHne rofoBHOro Mo3ra MHOWM 3TMONorK;
BblpaeHHble KOTHUTUBHbIE HapyLleHna (MeHee 20 6annos
no MoCA); KNMHNYeCKN BblpaxkeHHble addeKTnBHbIE pac-
cTpoiicTea (11 6annos v 6onee no HADS); ceHcopHas u rpy-
6asa moTopHadA adasna; SNuNencus; Hanuume 3NeKTPOHHbIX
CTUMYNATOPOB, MEeTANINYeCKNX UMMNIaHTaToOB B 0bnactu
ronosbl. Vicnonb3yemblie AnA OLEHKM HEBPOJSIOrMYECKOro
CTaTyca LKanbl NpeAcTaBneHbl B Tabnvue 1.

KnrnHuko-HeBponornyeckoe mccnefoBaHre U OLeHKa
Mo LWKanam BbINOAHANNCL ncxogHo (TO) n no 3aBepLueHnn
Kypca MP (T1).

Bcem nauveHTam Obina npoBefeHa aHaTOMU4ecKasn
(TTw) n dyHKynoHanbHaa (BOLD) MPT ronoBHoro mos-
ra C BbIMOJSIHEHVEM MPOCTON ABUraTeNbHOW 3afaun AnA
Kaxkaol KoHeuHocTn (task-based). Kaxkpoe nccnegoBaHmne
nmeno 6110KOBbI XapaKkTep U BKNoYano B ceba 5 6nokos
nokos 1 4 6noka 3agaum no 30 ceK Ha KaXkabli, obLen gnu-
TeNbHOCTb0 ofHoN cepun GMPT 270 cek. bbino nonyyeHo
90 o6bemoB, npeobpasoBaHHbIX B dpopmat 4D. lMNonyueH-
Hble pe3ynbTaTbl Obi CKOHBepPTUPOBaHbl B popmat NIFTI
N opraHn3oBaHbl B HA6OPbl AaHHbIX COMacHO CTaHAapTy
BIDS (Brain Imaging Data Structure), KoTopblli npefcTas-
nAet cobor OTKPbITbIN hopmaT Ana opraHM3aLmm AaHHbIX
Henposusyanusaumn. BIDS umeeT cTporyio unepapxuye-
CKYI0 CTPYKTYpY KaTasioros, npaBunia HammeHoBaHuA daii-
nos 1 GopmaTbl XpaHeHNA MeTafiaHHbIX, UTo obecneunBaeT
enHoob6pa3me AaHHbIX Npy noctobpaboTke [29, 30].

[JaHHble AnA NauneHTOB C NOpPaXkeHneM NPaBoro noJsy-
LWapunaA 6bINn «0T3epKaneHbl» Ansa HUBENMPOBAHUA MEXMO-
NYLIAPHOWN acCMMMETPUM N KOPPEKTHOro aHanm3a. Takum
ob6pa3om, nopakeHne Bceraa 6b110 T0KanM30BaHoO B IEBOM
nonywapuu. B ganbHeiwem nonyyeHHble 3HaUeHUA 6binn
o6paboTaHbl C wucnosnb3oBaHem npotokona fMRIPrep
(Bepcus 23.0.2), pa3paboTtaHHoro Ockapom dctebaHa ¢ co-
aBT. AN1A CTaHZJapTM3aL MU 1 aBToMaTU3auun npefobpaborT-
K1 AaHHbiX GMPT. OH 06befMHAET B KOHBENEP anropuTMbl
n3 naketos FSL, FreeSurfer, AFNI n ANTs, uto obecnieursaet
BbICOKYI0 BOCNPOM3BOAUMOCTb pe3ynbraTos [31-33].

MNpepBapuTenbHaa obpaboTka aHaTOMMUYECKOro K30-
6parkeHVA BKIoYana cnepyolime 3Tanbl: KOPPEKUMIO MH-
TEeHCMBHOCTM C wucnonb3oBaHnem N4BiasFieldCorrection
13 nporpammHoro naketa ANTs 2.3.3 gna ganbHenwero
MCMoNb30BaHMA B KauyecTBe pedepeHCHOro usobpaxe-
HWA, yaaneHve n300pakeHUN yepena MU MATKUX TKaHen
C NpumeHeHuem antsBrainExtraction.sh uepes 6ubnuote-
Ky Nipype, cermeHTaLuio roloBHOrO MO3ra, PeKOHCTPYK-
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Ta6nuua 1. LLKanbl 1 ONPOCHWKK, NCMOMb3yeMble B UCCIIef0BaHNN
Table 1. Scales and questionnaires used in the study

Usyuaemas dyHkuumsa /
Function under study

MeTopuka o6cnegoBaHus /
Examination methodology

ODyHKLUMA MblleYyHo! cubl /
Muscle strength function

LLIkana gna oueHKX MbILLEeYHOW CUMbl KOMUTETa MeAULIMHCKNX UCCIeA0OBaHNN,
MRCS / Medical Research Counsil Scale, MRCS

OyHKUMA MbILLIEYHOrO TOHYca /
Muscle tone function

LLkana cnactuuHoctu SweopTa, MAS / Modified Ashworth Scale, MAS

CocTosiHMe agBUraTesibHoOmM
JyHKLUMN BepxHeli KOHEeYHOCTH /
Condition of the motor function
of the upper limb

Wkana ®yrn-Meiiep ans BepxHeln kKoHeuHocTen, FMA-UE /

The Fugl-Meyer Assessment for upper extremity, FMA-UE

Tect moTopHOI akTUBHOCTM PyKK, ARAT / The Action Research Arm Test, ARAT
TecT c KonblwKamu u aeAtbio otBepcTmAmn, NHTP / Nine-hole peg test, NHPT
Tect pna pykun Openuaii, FAT / The Frenchay Arm Test, FAT

TecT «Ky6ukn B Kopobke», BBT / Box and Block Test, BBT

OyHKunAa xoab6bl / Mobility

TecT Ha npoxoxaeHure 10 meTpoB (m/cek) / 10 Metre Walk Test (m/sec)
NHpekc mobunbHoctn Pusepmug, RMI / Rivermead Mobility Index, RMI

Wkana TuHeTTn, POMA / Tinetti scale, Performance-Oriented Mobility

Assessment, POMA
OyHKunAa paBHoBecus / Balance

Lkana paBHoBecusA bepr, BBS / The Berg Balance Scale, BBS

TecT Ha Bpema «BcTtaHb 1 nau», TUG / Timed Up and Go test, TUG

OyHKLUMOHanbHas
He3aBUCUMOCTb /
Functional independence

Wikana bapten, Bl / Barthel ADL Index: activities of daily living, BI
kana peabunutauroHHo MapwpyTtusauuu, LLPM /
Rehabilitation routing scale, RRS

b7301 — cuna ogHoM KOHEUYHOCTM (OTAENbHO AS1A BEPXHEN U ANA HUXKHEN) /
b7301 — power of muscles of one limb (separate for upper and lower)
b760 — KOHTPOb NPOU3BONbHBIX ABUrATENbHbIX GYHKLMIN /

Jomenbl MK® / ICF Domains

b760 — control of voluntary movement functions

b770 — ctepeoTnn noxopaku / b770 — gait pattern
d440 — ncnonb3oBaHUe TOUHbIX ABUXeHU Kncth / d440 — fine hand use
d598 — camoobcnyxmBaHue / d598 — self-care

MpumeyaHue: MK® — mexxoyHapoOHas knaccupukayus gyHKYUOHUPOBAHUSA, 02pAaHUYeHUU XU3Heo0esmebHOCMU U 300pOBbA.
Note: ICF — International Classification of Functioning, Disability and Health.

UM Kopbl C ucnonb3oBaHmem FreeSurfer 7.3.2 n ANTs.
B nocnepytowem 6bina npoBefeHa Hopmanu3auua no-
NyYeHHbIX M300paxkeHW B CTaHJApTHOE MpPOCTPaHCTBO
MNI152NLin2009cAsym (ucnonb3oBancs wabnoH ICBM
152 Nonlinear Asymmetrical template version 2009c¢).
Kaxpzaa cepua ¢yHKUMOHaNbHBIX N306paxeHunin obpa-
6aTbiBanacb otaenbHo. CHavana, cnonb3ya METOAONOMMIO
fMRIPrep, dopmunpoBanca onopHbiii 06beM 1 ero Bepcun
6e3 uepena. [Janee c nomouybto mcflirt (FSL) Bbluncnanmco
napameTpbl [ABVXXEHWA TONoBbl (MaTpuubl Npeobpa3osa-
HMA) NO OTHOLLEHMIO K ONMOPHOMY 00bemy. 3aTeM NpUMeHs-
nacb KOppeKLMA BpeMeHHbIX 3afiepxek cpe3oB (slice-timing
correction) c nromoubto 3dTshift (AFNI). TpaHcpopmMmpoBaH-
Hble n306paxeHnA BO3BPaLLaNIMCb B UCXOQHOE NPOCTPaH-
cTBO. Nocne 3Toro NpoBoAMnacb KOperncTpaumsa c aHaTo-
Muueckum msobpaxkeHnem (bbregister, FreeSurfer 7.3.2).
[ina kaxpon GyHKUMOHaNbHOW cepum onpeaenanuch apre-
baKTbl OT ABMXKEHMNA rONoBbl 1 U3Monornyeckme perpec-
copbl AnA ymeHblueHua wyma (tCompCor, aCompCor). Mo-
NyyYeHHble AaHHble 6blIv HOPMann3oBaHbl B CTaHZAPTHOE
npoctpaHcTeo MNI152NLin2009cAsym. B 3aBepLueHuu, no-
cne UCKIYeHNA HeBanuaHbIX 06beMOoB 1 MPOCTPaHCTBEH-
Horo crnaxkmpaHus (fayccoBo crnaxrBaHue), MpUMeHsANcaA
anropuTtm ICA-AROMA ana yganeHus wymos.
MNMocTobpaboTka 1 aHanM3 pe3ynbTaToB, a TakxKe BM3ya-
nn3auma NPOBOAMANCH C NCMNOJIb30BAHMEM NMPOrPaMMHbIX
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naketoB Nilearn n FSL. Cratuctnyecknii aHanns nposoaunI-
€A C UCMOJSIb30BaHMEM MPOrpamMHbIx naketoB Microsoft
Office (Microsoft, CLLA) n nporpammbl StatTech v. 4.8.0
(pa3paboTunmk — OO0 «CraTTex», Poccus). KonnyecTBer-
Hble NokasaTenu oueHMBaNNCb Ha NpeaMeT COOTBETCTBMIA
HOPManbHOMY pacrpefeneHnto C MOMOLLbIO KpuTepusa
Wannpo — Ywnnka. Mpn cpaBHeHWN KOAMYECTBEHHbIX MO-
KasaTenen, pacnpegeneHrie KOTopbIX OTAINYaNoCb OT HOP-
ManbHOro, B ABYX CBA3aHHbIX TPynnax WCNofb30oBancaA
U-kputepuin BunkokcoHa. Paznuuma cuntanucb ctatmuctu-
Yyeckur 3HaYMMbIMK rpu p < 0,05.

PE3YJIbTATbI U OBCYXOAEHUE

B wuccnepgoBaHue BKAovyeHO 34 yenoBeKka, nepe-
Hecwux WU cynpateHTOpuanbHOW nokanusauum C Mo-
CTUHCYNBTHBIM FEMU- UM MOHOMape3om B 2-4 6anna no
wkane MRC, mbiweyHbiM TOHYcom no wkane MAS ot 1 go
3 6annoB. MefraHa [aBHOCTM MHCYMbTa cocTtaBuna 17,0
[13,25; 60,75] gHen. CpefgHWin BO3pacT y4acTHUKOB — 62,0
[58,0; 65,0] roaa.

MpoBeneH CpaBHUTENbHbLIA aHaNM3 AMHAMUKN KIWNHU-
yeckmx nokasatenen mcxogHo (T0) M HenocpeacTBEHHO
nocne 3aBeplieHna MP (T1). BbisBneHa cTaTUCTUYECKN
3HauMmas AnHammka no wkanam TuHetTn, NHPT, BBT, BBS,
FMA-UE, RMI, TUG, ARAT n FAT, BI (p < 0,05, kpuTtepuii Bun-
KOKCOHa) (Tabn. 2).

370114V IVNIDIHO | 1V 13 VAOINIHONODOJ ‘A VNI

69



MNMOTOHYEHKOBA W.B. N OP. | OPUTUHAJIbHAA CTATb4

70

BECTHUK BOCCTAHOBWUTENIbBHOM MEQULIUHBI | 2025 | 24(3)

Ta6bnuua 2. [lnHaMmunka KNMHNYECKUX NoKasaTenei NaLueHToB, NepeHeclx NWemMmnyecknin MHCY 6T
Table 2. Dynamics of clinical indicators in patients after ischemic stroke

Busntbl / Visits T0 T
Mepnana / Mepnana / P
LWkana /Scale Median Q1 Q3 Median Q1 Q3
Llikana TuHeTTN, paBHOBecue, 6ann / %
. . 14,00 10,00 15,75 15,00 12,25 16,00 <0,01
Tinetti scale, balance, score
Wkana Tunerry, X0A663, 6ann / 9,50 900 11,00 11,00 11,00 1200 <001%
Tinetti scale, walking, score
Wkana TuxeTTw, CcymmapHbiii 6ann / 22,50 18,00 26,00 26,00 2400 2800 <0,01*
Tinetti scale, total score
TUG, cek / TUG, sec 11,00 9,00 15,75 9,00 8,00 15,75 <0,01*
NHPT, cek / NHPT, sec 57,50 24,00 86,75 41,00 18,25 66,50 <0,01*
BBT, 6ann / BBT, score 27,50 19,25 34,00 35,00 27,25 45,75 <0,01*
BBS, 6ann / BBS, score 49,00 42,00 52,75 54,00 48,00 56,00 <0,01*
RMI, 6ann / RMI, score 10,00 8,00 11,00 12,00 10,00 14,00 <0,01*
FMA-UE, 6ann / FMA-UE, score 45,00 36,25 51,00 60,00 45,50 63,00 <0,01*

Mpumeyanue: TUG — mecm Ha 8pems «BcmaHb u udu»; NHPT — mecm ¢ konbiwkamu u 0esamsio omeepcmusamu; BBT —
mecm «Kybuku e kopobke»; BBS — wkana pagHosecusa bepe; RMI — uHOekc mobuneHocmu Pusepmud; FMA-UE — wkana
®yen-Metiep 0715 sepxHeli koHe4HocmeU; TO — ucxoOHbIl nokazamess; T1 — nokazamesib nocsie 3ageplieHus MeduyuHcKoUl
peabunumauyuu; * — p < 0,05 — 3Ha4UMOCMb pa3UYUL NO CPABHEHUIO C UCXOOHbIMU NOKA3amesamu.

Note: TUG — Timed Up and Go test; NHPT — nine-hole peg test; BBT — Box and Block Test; BBS — The Berg Balance Scale; RMI—
Rivermead Mobility Index; FMA-UE — The Fugl-Meyer Assessment for upper extremity; TO — baseline indicator; T1 — indicator
after completion of medical rehabilitation; * — p < 0.05 — statistically significant differences compared to baseline values.

JAuxnamuka nokazameneli MobusnbHOcMu, X00b6bI
u pasHoegecus

MpoOeMOHCTPNPOBAHO CTAaTUCTUYECKM 3HAYMMAA NOMO-
XutenbHaa auHamuka RMIc 10 [8; 1110 12[10; 14] egnHuny,
(p < 0,01). MeanaHa obuyero 6anna no wkasne TMHeTTN yBe-
nuumnack ¢ 22,5 [18; 26] go 26 [24; 28] (p < 0,01), npn 3ToM
N3MEHEHVA B NMofLuKanax obliM CoOnoCcTaBUMbI, 63 pasnu-
Ynii B OTHOLLEHUW paBHOBeCKA 1nn xoabbbl. Tect TUG Bbl-
ABW CXOXKYIO TEHAEHUMIO: CpefHee BpeMs, 3aTpayeHHoe
Ha NpoxoXxAeHne gucTaHumm, ymeHbwnnocs ¢ 11 [9;15,75]
no 9 [8;15,75] cek (p < 0,01). OTMeyanocb MOBbILWEHNE
cpegHero 6anna no BBS nocne kypca MP ¢ 49 [42; 52,75]
[0 54 [48; 56] (p <0,01).

QDyHKyuA eepxHell KOHeYHOCMU

Mo paHHbiM NHPT cpefHee Bpems BbIMONHEHMA TecTa
ymeHbwnnocb ¢ 57,5 [24,0; 86,751 po 41 [18,25; 66,5] cek
(p<0,01) (puc. 1). CpegHuin 6ann BBT Bo3poc c 27,5[19,25; 34]
no 35 [27,25; 45,75] kybukos (p < 0,01) (puc. 2). OuyeHka no
FMA-UE npogemMoHCTprpoBana yBennyeHne cpegHero 6an-
na c 45 [36,25; 51] po 60 [45,5; 63] (p < 0,01). OTMeueHoO cTa-
TUCTNYECKN 3HaumMmoe ynydweHne no MRCS B nopaeHHbIx
KOHeYHOCTAX B cpefHeM Ha 0,5 6anna BepXHUX U HUKHUX
KOHeyHocTel (p < 0,01).

AHanus AMHaMMKM 3HaYEHWI onpeaenuTens BbiABUI CTa-
TUCTUYECKU 3HAUYUMOE YIyylleHne B Cleayowmnx OMeHax
MK®: b7301 — cu1na ogHoOM KOHEYHOCTU (OTAENBHO AJ1A BEPX-
Heln 1 anAa HUKHen), b760 — KOHTPOMb NPOM3BOJIbHbLIX ABU-
ratenbHbIx GyHKUMiA, b770 — ctepeotn noxopku, d440 —
MICMOJIb30BAHME TOYHbIX ABVXKEHUI KncTh, d598 — camoob-
CryXmBaHue. ITo CBUAETENbCTBOBANO 06 YMeHbLUEHUN Bbi-
pa)keHHOCTV GYHKLMOHaNbHbIX HapyLleHui (puc. 3-5).

150,0
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n
< 100,0
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b
B 57,50 41,00
0,0 J‘ J‘
TO Tl

Puc. 1. AHanu3 gnHamuku NHPT (nine-hole peg test, Tect
C KOJIbIWKaMU 1 1€BATbIO OTBEPCTUAMMN)
Fig. 1. Analysis of NHPT (Nine-Hole Peg Test) dynamics
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Puc.2. AHanu3 guHamukm BBT (Box and Block Test, TecT «Ky-
6UKN B KOPOOKe»)
Fig.2. Analysis of BBT (Box and Block Test) dynamics
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Puc. 3. AHann3 guHammkn b760 — KOHTPOsb NPOM3BOSb-
HbIX ABUraTeNbHbIX GYHKLNIA

Fig. 3. Analysis of b760 — Control of voluntary movement
functions
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Puc. 4. AHanu3 guHamukm b770 — cTepeoTn NOXOAKM
Fig. 4. Analysis of b770 — Gait pattern

Ha ocHoBaHun paHHbix OMPT, 3adumKcMpoBaHHbIX
B MpoLiecce BbINOIHEHNA ABUraTENbHOrO 3ajaHnA Nnapanu-
30BaHHOW KOHEYHOCTbIO, 6bIM chOpMUpPOBaHbI fiBe rpyn-
bl 607bHbIX (MO 17 yenoBekK B KaxgoM): 1 rpynna — ¢ Bbl-
COKOW CTeMeHblo aKTMBaL My NepBUYHON MOTOPHOWN KOpbl
(MMK) nopaeHHoro nonywapusa, 2 rpynna — C HU3KOWN
CTeneHbio ee aKTMBauuu. [pynnbl GbiNM coONocTaBMMbl MO
nony, BO3pacTy U BbIPaXXeHHOCTN KINMHNYECKNX nposBie-
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[] YmepeHHble HapywieHus /
Moderate problem

[l Her Hapywenwii /
No problem

[l Taxensie Hapywenus /
Severe problem

|:| Nerkve HapyweHus /
Mild problem

Puc. 5. Avann3 guHamukn d598 — camoobcny»kuBaHue
Fig. 5. Analysis of d598 — Self-care

HUn . AHann3 akTuBaumMm PasfivyHbIX y4acTKOB FONOB-
HOro MO3ra BbIAABUI CriefyoLre Koppenauun:

1. Y maumeHTOB C HM3KOW cTeneHbto akTmBauum NMMK
NMOPaXXeHHOro Mosywapua NPV BbIMNOAHEHUM ABUXKEHUI
napeTUYHOW PYKoW Obin BbIABNEH KNlacTep akTBaL MM B UM-
cunatepasbHOM Mofyllapumn Mo3xeuka. [JononHUTenbHo
6blf1a BbiAB/IEHa 6oee BblCOKas aKTMBHOCTb BO GPOHTasb-
HbIX 06/1aCTAX NPY BbINOSIHEHUN 33aHNA NMAPETUYHON KO-
HEYHOCTbIO (pUc. 6).

2. Jlokanu3zauuma 30H aktmBauum NMK HuXHen KoHeu-
HOCTU He U3MEHWNACb, OAHAKO ObINN BbIABMEHbI AOMNOJTHU-
TesibHble 30Hbl aKTMBaLMK GPOHTaNbHbIX obnacTel (puc. 7).

3. AHanu3 aKkTMBaUMM WMHTAKTHOro mnonywapua npu
BbIMNO/IHEHUW LBWKEHWI 340POBbIMA KOHEUYHOCTAMU [O-
CTOBEPHbIX Pas3finiunin B NOKanM3auumn 30H akTMBaLMK He
nokasan (puc. 8).

Opyrnx CTaTUCTUYECKM 3HAUMMbIX Pas3NUYnn Mexay
rpynnamu He BbisiBieHO (Tabn. 3).

MHTerpanbHbIi NokasaTeNlb CUflbl BEPXHEN KOHEYHO-
ctn (MRCS) B rpynne ¢ HU3KOW aKkTuBaLuwmen Bbipoc ¢ 3,67
[2,78; 4,00] po 4,11 [3,22; 4,78] 6annos (p < 0,001), B rpyn-
rne cC BblCOKOW akTmBauunen — c 4 [3,33; 4,33] no 4,44
[4,00; 4,78] 6annos (p < 0,001). iHTerpanbHbIii Noka3aTesib
MRCS HMXHeln KOHeYHOCTH B rpynne C HA3KOW akTBaLmein
Bblpoc ¢4 [3,00; 4,67] no 4,56 [3,56; 5,00] 6annos (p =0,001),
B rpynne c BbICOKOW akTuBauven — c 4 [3,67; 4,22] po 4,44
[4,00; 5,00] 6annos (p = 0,003). 3HaUMMON AUHAMUKK MO
wkane MAS oTMeuyeHo He 6bls10 HU B ogHoW 13 rpynn. [o-
CTOBEPHbIX Pa3nnuuii B AMHaMNKe BOCCTAHOBNIEHNSA Yy Na-
LMEHTOB C BbICOKOW M HU3KOW CTEeMneHblo aKTMBaUUU He
BblsIBfIEHO (Tabn. 3), TeM He MeHee oTMeYanacb TeHAeHUMA
K 6onee BbICOK/M pe3ynbTaTam B rpyrmne C BbICOKOW aKTU-
BaLMen nopakeHHoro nonywapusa (p = 0,056).
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Puc. 6. MI3MeHeHWe akTVBHOCTY PasfiMuHbIX 06nacTeli Mo3ra Npy BbINMOMHEHWW ABUMXEHUA MAPETUYHOWN BEPXHEN KOHeY-
HOCTbIO (C/1IeBa — MaLMeHTbI C BbICOKUM YPOBHEM aKTUBALIMU, CMpaBa — C HA3KKM)

Fig. 6. Changes in brain region activation during movement of the paretic upper limb (left — patients with high activation
level, right — with low activation level)
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Puc. 7. AKTBaLmMs NepBUYHON MOTOPHOWN KOPbl MOPaXKeHHOro MonyLwapus, NpeacTaBUTENbCTBA HUXKHEN KOHEYHOCTU
(cneBa — MaUMeHTbI C BbICOKMM YPOBHEM aKTUBaLMK, CNpaBa — C HU3KMM)

Fig. 7. Activation of the primary motor cortex in the affected hemisphere representing the lower limb (left — patients
with high activation level, right — with low activation level)
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Puc. 8. AKTBaumA NepBUYHON MOTOPHOM KOPbI MHTAaKTHOrO NMoyLlwapwsa, NpeacTaBUTeNbCTBa BEPXHEN (CBEPXY) Y HUX-
Hel (CHM3Y) KOHEeYHOCTY (CneBa — NaLMeHTbl C BbICOKMM YPOBHEM aKT/BaLMW, ClpaBa — C HU3KMM)

Fig. 8. Activation of the primary motor cortex in the intact hemisphere representing the upper (top) and lower (bottom)
limb (left — patients with high activation level, right — with low activation level)
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Ta6nv||.|a 3. lnHamurKa KNMHNYeCKnxX nokasartenen B rpynnax nayneHToB C HU3KOW 1 BbICOKOW aKTUBaLMen Nnopa*eHHOoro

nonywapus

Table 3. Dynamics of clinical indicators in patient groups with low and high activation of the affected hemisphere

lpynnbi nauneHToB /
patient groups

MauuneHTbI rPyNnbl HU3KOMN
akTuBauum / Patients of the low

activation group

MauveHTbI FPynNnbl BbICOKOMN
aktuBaumm / Patients of the high

activation group

(n=17) (n=17)
Busurbi / Visits Buswurbi / Visits
LWkanbi /
P P
Scales TO T1 TO T1
LWWkana TuHeTTN, paBHOBecue, 6ann /
. . 14 [9; 15] 15[12; 16] 0,002 13[12;16] 15[13; 16] 0,027
Tinetti scale, balance score
Lkana TuHeTTN, X0AL6A, 6ann / . . . .
Tinetti scale, walking score 10[7;11] 11[11;12] 0,002 9[9;11] 11[11;12] 0,014
Wiana Tuwertw, cymmaphetid 6ann/ o 1000 96193.98] 0001  22[21;25]  26[24:28] 0,001
Tinetti scale, total score
TUG-TecT, cek / TUG, sec 10 [8; 20] 9[8; 16] 0,003 12[10; 15] 9(8;12] 0,001
NHPT, cek / NHTP, sec 45 [24; 66] 41[18; 58] 0,001 581[21;118] 411[19; 70] 0,001
BBT, 6annbi / BBT, score 26,65 +14,30 3265+1560 0,001 2847+1551 3547+16,23 0,001
BBS, 6annbi / BBS, score 51[41; 53] 54 [48; 56] 0,001 47 [42; 51] 52 [48; 56] 0,001
RMI, 6ann / RMI, score 10[8; 11] 121[9; 14] 0,001 10[8; 11] 12[10; 14] 0,001
FMA-UE, 6ann / FMA-UE, score 45 [29; 47] 58 [44 62] 0,001 48 [37;52] 61 [49; 63] 0,001

AHanus cTaTUCTUYECKNX AaHHbIX BbIABU OTINYNA B aK-
TUBHOCTW OTAENbHbIX 30H FO/IOBHOIO MO3ra Npw BbiMOJHe-
HMM MOTOPHOIO 3afaHuA. YBennyeHmne akTMBHOCTU B MO-
paXeHHOM MonyLapun BO BPEMA BbIMOMHEHMA MPOCTOro
3aflaHNA MapPeTUYHOM KOHEYHOCTbIO [AEeMOHCTPUPOBANo
TEHAEHUMIO K NydllemMy BOCCTaHOBJIEHUIO YHKLUK, XOTA
N He [OCTUrano CTaTuCTUyeckom 3HaummocTtu (p = 0,056),
YTO NOATBEPXAAeTCA AaHHbIMU NuTepaTypsbl [15, 16].

3HauMMOoN Koppenauumnm Mexgy CTeneHbl akTuBauum
WHTAKTHOrO nosnywapua npu BbiNOMHEHUW 3afjay 3[0-
POBbIMA KOHEYHOCTAMU U ANHAMWUKOW BOCCTAHOBNEHUA
ob6Hapy»keHOo He 6bino. MNockonbKy B MccnefoBaHme 6biin
BKJ/IIOYEHbI MaLMeHTbl B OCTPbIi M PaHHUN BOCCTaHOBWU-
TenbHbI nepuogbl VW, BO3MOXHO, Yy yacTM MNauneHToB
elle He Npon3oLwen NPoLecc peopraHnu3aLnm HeNMPOHHbIX
ceTeil. OyHKLUMOHaNbHble UCXOAbl B KPAaTKOCPOUHOW nep-
CreKTuBe [OCTOBEPHO MeXAY rpynnamm He pasnnyaninco,
Jake Yy NaLMeHTOB C ABHOW MeXMNOyLapHON acCuMMeTpU-
el. B 1o ke Bpema Hamun BbiNo BbIABNEHO, YTO Y NaLuneH-
TOB C HM3KUM ypoBHeM aKkTuBauum NMK npeacraBmtens-
cTBa BK BepxHel kKoHeuHoCTU dopMmpyeTca Knactep ak-
TMBaAUMM B KOHTpanaTepasbHOM MONYLIAPUN MO3XKeUKa,
yTO, BEPOATHO, ABNAETCA KOMMEHCATOPHbIM MEXaHU3MOM
N yKa3blBaeT Ha akTUBaLMIO C/IeAyoLero 3BeHa NCXO4HbIX
HEeMPOHHbIX ceTel. DTV faHHble TaKKe COrNacyTcA C AaH-
HbIMW NnTepatypsbl [22, 23].

Mpwv BbINONHEHUM 3afaum Yy BCEX MaLVEHTOB B TON Uan
WNHOW CTeNeHM NPOUCXO[UIa akTBaLUA KOHTpanaTepasb-
HOro MopakeHnA NOonyLapuA, O[HAKO Y NaLMEHTOB C HN3-
Ko cTeneHbio akTuBaumm MNMMK 31a TeHaeHUMs Obina me-
Hee Bblpa)keHa. [loslyyeHHble Hamy AaHHble CornacyloTca
C NpeAblAyLMMN NCCNefOBaHNAMM 1 NOKa3biBAlOT OCHOB-
Hble MeXaHM3Mbl peopraHm3aunmn GyHKLMOHANbHbIX CeTel
rof0BHOro MO3ra.
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ORHOBPEMEHHO Y 3HAUYUTENIbHOW YacTW MaLMEHTOB,
0COOEHHO B 3afjauyax Ha [BUKEHME HUXKHEN KOHeYHOCTH,
npomncxoanna akTmeaumsa GPOHTaNbHOM KOpbl, YTO MOXET
CBUIETEeNbCTBOBATb O HEOOXOAUMOCTM BOBMEYEHWA AO-
MOMHUTENbHBIX YY4aCTKOB MO3ra B MpoLecc xoabObl, BO
MHOTOM aBTOMATM3VPOBAHHbIW Y 300POBbIX JINL,.

OrpaHnyeHns UccnefoBaHUA CBs3aHbl C HEGONbLWMM
pa3mepom BblbOpKM (34 nauueHTa) U KpaTkum nepuo-
[OM HabnofeHNA 3a NauveHTamu, YTo HEOOXOAUMO Yuu-
TbiBaTb MPW MHTEpPNpEeTaUun NONyYeHHbIX Pe3yNbTaTos.
He6onbluiaa Bbi6opKa, 6e3ycnoBHO, CHWMXaeT CTaTuCTu-
YeCKyl MOLHOCTb UCCnefoBaHus. KpaTKkoBpemMeHHOCTb
HabniofeHns He NoO3BONAET CYyAUTb O AONTOCPOYUHBIX 3¢-
deKkTax peabunutaumy 1 He BCerga OTPaXKaeT peasibHyto
OVHaMVKKy 3a60/1€BaHNA U aKTVBALMIO 30H KOPbl FONTOBHO-
ro mosra.

C yyeTom 0603HaUYeHHbIX TEHAEHLMI AnA onpeaerne-
HuA ponu task-based ¢MPT B KauecTBe NPOrHOCTMYECKO-
ro MapKepa BoccTaHoBneHuA nocse MW Tpebytotca gonon-
HUTenbHble nccnefoBaHua. OTKPbITbIM TakKe ocCTaeTcA
BOMPOC O CPOKax BbINMOHEHNA NCCEAOBaHNA AN1A ONTH-
MaJibHOW OLIeHKN peabunutaumoHHoOro noTeHymnana.

3AKJTIOYEHUE

MporHo3mpoBaHue GYHKLMOHANbHBIX WCXOA0B MpW
WHCYNbTe — CIIOXHasA 1 BaXKHaA 3afaya, TpebdyloLlas Kom-
niekcHoro noaxofa. Vcnonb3oBaHue wWKan v mogenei
NPOrHO3MPOBaHUA MOXEeT CTaHAAPTM3MPOBaTb MpPoLEecC
OLIEHKM 1 MOMOYb BpayaM B MPUHATUM KIIMHWUYECKKX pe-
WeHWA. PaHHAS M WHTEHCMBHaA peabunutaums urpaet
Ba)KHYI0 POJb B YnyuwleHUn GYHKLMOHANbHbIX UCXOA0B
1 KayecTBa >K13HV NaLMEHTOB, MePEHECLINX UHCYLT. MHO-
roobelaolyM UHCTPYMEHTOM /1A MPOrHO3UPOBaHNA
bYHKUMOHANbHbBIX MCXO0B NP UHCYNbTe ABnsetca GMPT.
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OnpepeneHnie KONMYECTBEHHbIX M3MeHeHun ¢MPT, nme-
IOLMX TECHYI0 KOppenAumio C KIMHUYECKUMW LaHHbIMU,
No3BOMUT CTPATUPULMPOBaTb OONbHbBIX Ha FPYMMbl MO CTe-
MeHn BePOATHOrO BOCCTAHOBMIEHMA, pa3paboTaTb mogenu
nauneHToB 1 anroputmbl nx MP.

Ha ocHoBaHUM pe3ynbTaToB HacTOALLEro CccneoBaHNA
Henb3A C YBePeHHOCTbIO yTBepxAaaTh, uto PMPT aBnaetca
HafeXHbIM MHCTPYMEHTOM ANA MPOrHO3MpoBaHUA OYHK-
LMOHanbHOro BOCCTaHoBMeHUA. byayuime nccneposaHus,

BECTHUK BOCCTAHOBWUTENIbBHOM MEQULIUHBI | 2025 | 24(3)

BEPOATHO, MOBLICAT 3$PEKTUBHOCTL NpuMeHeHna GMPT
B KIIMHNYECKON NPaKT/Ke, UTO B CBOIO ouepeb npueesert
K 6onee TOYHbIM MPOrHO3aM 1 ONTMMM3aunK peabunuTa-
LIMOHHbIX CTpaTernin AnA NauueHToB, MepeHeclunX NHCYIbT.
B panbHewnwem nnaHUpyeTca OLUeHWUTb ANMHAMKKY MO LWKa-
nam nop BO3AENCTBMEM pPeabunmTaLMOHHbIX Meponpu-
ATUA B 3aBMCUMOCTA OT UHWULMANbHOW akTUBaLMK KOpbl
rONIOBHOMO MO3ra, a TakXXe OLEeHUTb AMHAMUKY akTUBaLmu
B pa3Hble nepuogbl nocne NA.
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AHaNU3 pe3ynbTATOB AHKETHOrO OMNPOCA Bpayen U KIMHUYECKUX
NCUXONIOroB NO COMATOBEreTATUBHbIM CUMNTOMAM CTpecca

KysiokoBa A.A.", '~ JleBueHKo H.A., '’ MapueHKkoBa J1.A.

HayuoHaneHwil MeOuyuHCKUl ucciedosamesnsckull UeHmp peabunumayuu u kypopmosoauu MuH3opasa Poccuu,
Mocksa, Poccus

PE3IOME

BBEJEHUE. Bbicokas pacnpoCTpaHeHHOCTb CTPECCOBbIX COCTOAHWI CPeamn HaceneHuns Poccumn nprBoguT K pasButinio 601bLWOro Konm-
YyecTBa aCCOLMMPOBAHHBIX C HUMU NMCUXOCOMATUYECKUX PacCTPOCTB, 00YCNOBNMBAIOLLMX YacTyo 06paLlaemMocCTb Mo NoBOAY AaHHbIX
bYHKUMOHANbHbBIX COCTOAHWI B MEAULIMHCKME YUpeXXAeHNA coMaThyeckoro npoduns, Hapagy cO COXHOCTbIO CBOEBPEMEHHOW UX
[AVNarHOCTKKM, UTO COXPaHAET aKTyasibHbIM MOUCK 1 pa3paboTKy ANarHOCTMYECKMX anropUTMOB, HanpPaBNEeHHbIX Ha NX BeprduKauuio.
B ®OIBY «HauunoHanbHbIi MegULMHCKUIA NCCefoBaTeNbCKUA LEHTP peabunuTaumm u Kkypoptonorum» MuHsgpasa Poccrim nposoguTtca
paboTa no co3gaHmio onpocHuKa «<KomnnekcHas oueHKa GU3nMoNormyeckux CMMMNTOMOB MPOSBIEHNA CTPecca», B paMKax KOTOPOU Npo-
BeeHO NpeABapuTeNibHOe aHKeTUPOBaHMeE CneLmnanncToB.

LEJSIb. C60p nHbopmaLmm no comatoBereTaTvBHbIM CUMMNTOMaM CTpecca y HenoCcpeACcTBEHHO OKa3blBaOLWMX MOMOLLb NaLMeHTam pa-
6OTHVKOB MEAVLIMHCKNX YUPEXAEHNIA BbICLLIErO 3BEHA, C aHAJI30M MOJTyUYEeHHbIX Pe3ynbTaToB.

MATEPUAJIbl U METO/bI. Mo npeaBapuTtenibHO pa3paboTaHHOW aHKeTe, BKIovatowwel B ceba 12 ancdyHKLMOHanbHbIX 6/10KOB, OT-
HOCALLMXCA K Pa3fIMYHbIM cMcTeMam 1 GYHKLMAM opraHnu3ma, NpoBeAeHo aHKeTpoBaHue 160 cneunannctos (Bpayei 1 MEAULIMHCKNX
NCYIXOJIOrOB), KOTOPbIM NpeAnaranocb OnmMcaTb »anobbl NALMEHTOB Ha PAaCCTPOMCTBA Pa3/IMYHbIX OPraHoB, cucTemM U/unu GyHKUWIA,
HocAwme GYHKLMOHaNbHbIN, aCCOLMMPOBaHHbBIN CO CTPECCOM XapaKTep, KOTopble OHM Habnodanu B cBoel npakTuke. [na o6paboTku
pe3ynbTaToB MCNOJIb30BaNNCh METOAbI ONKMCATENIbHOM CTaTUCTUKN.

PE3YJIbTATbl U OBCYXKOEHUE. AHann3 pe3ynbTaToB aHKETUPOBAHMWA MO3BONWA BblAennTb 47 AUCOYHKUMOHANbHBIX CUMMNTOMOB
CO CTOPOHbI PA3NINYHbIX OPraHOB 1 CUCTEM OPraHn3ma, KOTopble B TakOM 06beMe eLlie He NPUCYTCTBOBaNV HU B OHON 13 CyLLeCTBYiO-
WX 61aHKOBbLIX GOPM LUKaN 1 OMPOCHUKOB LA AMAarHOCTUKK cTpecca. OHY Nerny B OCHOBY pa3pabaTbiBaeMOoro onpocHMKa, OfHaKo
OKasanucb HecneunduUHbIMU: MOTIN ABAIATHCA HE TOJIbKO COMATOBereTaTMBHbIMY NMPOABIEHUAMU CTPECCOBbLIX COCTOAHUIA, HO 1 ObITb
NPUYNHON ApYrix 3aboneBaHunii.

3AKNIOYEHME. NMpoBeaeHHOe aHKeTMPOBaHKE NO3BOMNIIO BblAENUTb LWMPOKUIA CNEKTP NCUXOBereTaTUBHbIX CMMMNTOMOB. B Bngy nx
HecneunduYHoOCTY, Npy pa3paboTKe HOBOrO OMPOCHMKA HeobxoanMo AobaBneHre AOMOSIHUTENbHBIX YTOUHALNX XapaKTePUCTUK,
No3BONALMNX TOYHO ONpeaensATb UX aCCOLMMPOBaHHDBIN CO CTpeccom xapakTep. CoBpemMeHHble LMppoBble TEXHONOMM NO3BONAT
Co34aBaTb airOPUTMbI, BKOYaloLWme 605bloi 06bemM YTOUHAIOWMX AaHHBIX 1 PW 3TOM Npv NPOBEAEHUN ANArHOCTUKY BblibrpaTb
TONbKO HEOOXOAVMYIO A1 KOHKPETHOro Cilyyas MHbopMaLuio, SKkoHoMs BpeMs. OXMAAeTCs, UTo co3aHne HOBOrO ONPOCHNMKA B CO-
BpeMeHHOM LndpoBoM bopmaTe AacT BOSMOXKHOCTb ONTMMU3MPOBATb ANArHOCTUKY NCUXOCOMATMYECKON NaTonormm.

KJTHOYEBDIE CJTIOBA: cpecc, anarHocTika cTpecca, coMatodpopMHble pacCTpONCTBa, MCUXOCOMATUYECKIE PacCTPOICTBA, CO-
maToBereTaTvBHas AUCOYHKLNA, aHKETUPOBaHME MO CUMMTOMaM CTpecca

[na yntuposaHus / For citation: Kysiokoa A.A., JleBueHko H.A., MapueHkoBa J1.A. AHann3 pe3ynbTaToB aHKETHOro Onpoca Bpayen
1 KNMHUYECKMX NCUXOSIOroB MO COMaTOBereTaTMBHbIM CUMNTOMaM CTpecca. BeCTHMK BOocCcTaHOBUTENBHOM MeanumHbl. 2025; 24(3):77-93.
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a questionnaire survey of doctors and clinical psychologists on somatovegetative symptoms of stress Bulletin of Rehabilitation Medicine.
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Analysis of the Results of a Questionnaire Survey of Doctors
and Clinical Psychologists on Somatovegetative Symptoms of Stress

Anna A. Kuzyukova’, ') Natalia A. Levchenko, ‘=’ Larisa A. Marchenkova

National Medical Research Center for Rehabilitation and Balneology, Moscow, Russia

ABSTRACT

INTRODUCTION. The high prevalence of stress conditions among the Russian population contributes to the development of a large
number of psychosomatic disorders associated with them, which cause frequent referral of these functional conditions to somatic medical
institutions, along with the difficulty of timely diagnosis, which keeps the search and development of diagnostic algorithms aimed at their
verification relevant. The National Medical Research Center for Rehabilitation and Balneology is working on the creation of a questionnaire
“Comprehensive assessment of the physiological symptoms of stress’, in which a preliminary survey of specialists was conducted.

AIM. Collecting information on somatovegetative symptoms of stress from senior medical staff directly caring for patients.
MATERIALS AND METHODS. According to a pre-developed questionnaire, which includes 12 dysfunctional blocks related to various
systems and functions of the body, 160 doctors and medical psychologists were interviewed, who were asked to describe patients’
complaints of disorders of various organs, systems and/or functions, having a functional, stress-related character, which they observed
in their practice. Descriptive statistics methods were used to process the results.

RESULTS AND DISCUSSION. The analysis of the survey results allowed us to identify 47 dysfunctional symptoms from various organs
and body systems that were not yet present in any of the existing blank forms of scales and questionnaires for stress diagnosis. They
formed the basis of the questionnaire being developed, but turned out to be non-specific: they could not only be somatovegetative
manifestations of stress conditions, but also be the cause of other diseases.

CONCLUSION. The survey made it possible to identify a wide range of psychovegetative symptoms. Due to their non-specificity, when
developing a new questionnaire, it is necessary to add additional clarifying characteristics that make it possible to accurately determine
their stress-related nature. Modern digital technologies make it possible to create algorithms that include a large amount of clarifying data,
and, at the same time, select only the information necessary for a particular case during diagnostics, saving time. It is expected that the
creation of a new questionnaire in a modern digital format will make it possible to optimize the diagnosis of psychosomatic pathology.

KEYWORDS: stress, stress diagnosis, somatoform disorders, psychosomatic disorders, somatovegetative dysfunction, questionnaire
on stress symptoms
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BBEAEHUE

AKTyanbHble 3nNuAeMUONOrMyeckne nccnefoBaHuA
CBNAETEeNbCTBYIOT O  BbICOKOM  pPacnpoCTpPaHEHHOCTU
CTPEeCcCcoBbIX COCTOAHUN cpean HaceneHua Poccun. Tak,
nposeaeHHoe B 2020-2022 rr. nccnegosaHne DCCE-PO3,
B KOTOPOM 6bIno 06cnefoBaHo 28 731 My»KUMH U XKeHLWMH
35-74 net u3 15 pervoHoB Poccuiickon ®epepaunu, no-
Ka3aJs1o, YTo Kaxkabl nATbIN (20,3 %) NCbITbIBAET BbICOKWNI
YPOBEHb NCUXO3MOLMOHaNbHOro ctpecca [1]. 3Tn gaHHble
coBnagaioT ¢ npmBogumbiMu 15 anpensa 2024 r. Bcepoc-
CUMINCKUM LIEHTPOM 13y4YeHnA 06LLeCTBEHHOIo MHEHNA pe-
3yfbTaTaMn MOHUTOPWMHIOBOrO OMpoOca Ha TeMy CTpecca,
COrnacHoO KOTOPbIM B HALWM AHW KaXAbl NATbIN B3POCSbIN
POCCUAHMH WCMbITbIBAET CTPECC perynapHo (MOCTOAHHO
1 yacTo) [2].

MpebbiBaHWe B ANUTENBHOM CTPECCOBOM HampsKeHUn
BbI3blBaeT Lefbll PAA COMATUYECKMX U MOBefeHYEeCKUX
HapyLleHui, ycyrybnaeT TeueHre XpoHnYecknx 3abonesa-
HWIA, MPUBOAUT K NpodeccroHanbHOMY BbIrOpaHuio, pas-
BUTUIO TPEBOXHbIX 1 AENPecCcuBHbIX PacCcTpPoncTs [3-6].
Takxe npebbiBaHNe B cTpecce dpopmupyeT AMCPYHKLMIO
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BeretaTMBHOM HepBHOW cucteMbl (BHC) co cHukeHvem
ee CrnocobHOCTU KOHTPONMPOBaTb CTPeCC, B pe3ysbraTe
Yyero NPONCXOAMUT HeMpeacKasyemoe ycuneHme oTBeTa Ha
CTPeCccopbl, CHUMXAETCA KOHTPOJb HENPOSHAOKPUHHON pe-
aKkumm, HapyLaeTca aganTauma, pa3BnBaeTCA CTpecc-uHay-
uMpoBaHHaA natonorua [6]. BosHuKalowme nog BAnNAHNEM
SMOLIMOHaNbHOMO CTpecca, CoumanbHbIX U Ncuxonormyec-
KX Npobnem NCcuxocoMatnyeckme CUMMTOMbI BKOYAOT
B ceba pasnumyHble Xanobbl, oTpakarowme, ¢ OQHON CTo-
POHbI, GYHKLMOHaNbHbIe HAPYLWEHNA CUCTEM M OPraHoB,
C Apyro — 3MOLMOHanbHble pacctponcTaa [7]. B cospe-
MEHHbIX NyOGNMKaumnax NPUBOAATCA crefylolme AaHHble
0 pacnpoCTPaHEHHOCTN NCUXOCOMATUYECKNX PACCTPONCTB:
ot 15 go 50 % — B ob6uwei nonynaumm, ot 21 go 50 % —
B yupexAeHuAxX ambynaTopHOM U MNepBUMYHON MeAUKO-
CaHUTapHOM nomoLyu, oT 28 go 53 % — B CTaUMOHAPHbIX
yupexaeHuax comaTtmyeckoro npoduna [7-10]. AsTopa-
MV MoAYepKMBaeTCA, YTO cComaTu3auma npepcTaBnAeT
coboin cepbesHylo npobnemy C MO3ULMUA OMArHOCTUKM,
Knaccupukaumm 3aboneBaHuin U TepaneBTUYECKUX BMe-
watenbcTs [7, 8, 11, 12]. TpyAHOCTW ANArHOCTUKN COMATO-
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BereTaTMBHbIX ANCPYHKLMIA BANAIOT Ha KaueCTBO OKa3aHuA
KBanUPpMLMpPOBaHHON MeANLMHCKON NMOMOLLU NaLlneHTaMm,
Y KOTOPbIX MPY HaNMUYMM COOTBETCTBYIOLLMX aniob He Bbi-
ABNAETCA HMKAKOW NaTonormm CUCTEM 1M OpPraHoB, 1 4acTo
NPUBOAAT K HazHauyeHNo He0OOCHOBaHHOIO U JOPOroCTo-
Aulero o6cnefoBaHMA U eYeHUs, B TOM Yncne Y MHBa3uB-
HbIX BMellaTenbcTs [7-10, 13].

MNpoBeAeHHbIN HaMK aHaNU3 NPUMEHAIOLLMXCA B Mean-
LMHe aKTyanbHbIX LWKan 1 ONPOCHUKOB ANA ANAarHOCTUKN
CTPeCcCoBbIX COCTOAHWUI MOKa3as, YTo B HacToslee Bpe-
MA Mcnonb3yloTca 6naHkoBble GoOpMmbl, pa3paboTaHHble
BO BTOpou nonoBuHe XX B. Kak npaBunno, coBpemMeHHbIMK
nccnepoBaTenAMN NpeanoyTeHe OTAAETCA KPaTKUM Bep-
CMAM OMPOCHUKOB; COMAaTOBereTaTvBHble MPOABAEHUA
cTpecca B HUX, B BUAY OFPaHUYEHHOCTM UX o6bema, nnbo
He paccmatpuBatoTca Boobue, nMbo npefcTaBneHbl NULb
ONUCAHNAMN OTAENbHbIX CUMNTOMOB 6e3 paccMOTpeHMA
BCEro BO3MOXHOro cnekTpa [14].

Bblcokaa pacnpocTpaHeHHOCTb COMaTOBereTaTVBHbIX
paccTPONCTB CTPECCOBOM 3TMONOrMKM, 4actad obpaluyae-
MOCTb MO NOBOAY HUX MAaLMEHTOB K BpayaM-MHTEPHUCTaM
N COXPaHAIOLWMECA CNOKHOCTU X BepudrKaumm B Megu-
LUMHCKMX YUYPEXAEHUAX He Mncuxmatpuyeckoro npoduns,
a Takxe pa3BuTME LMPPOBbLIX TEXHONOTIA, NMO3BONAIOLLMX
co3fjaBaTb HOBble AMarHOCTMYeCKMe anropuTtMbl C UC-
nonb3oBaHNeM 60NbWOro o6bema AaHHbIX, HE[OCTYMHbIX
[NA CyWeCTBYIOLWNX B HacTosALLee BpeMa 6/1aHKOBbIX LUKan
N OMPOCHVKOB, JeNatoT akTyasbHbIM Pa3paboTKy NPOCTbIX,
3G PeKTMBHBIX, He 3aTPaTHbIX MO BPEMEHMW 1 cebecTonMo-
CT MeTOAOB BbIAABAEHNA aCCOLMNPOBAHHbIX CO CTPECCOM
NCUXOCOMATUYECKNX PAaCCTPONCTB.

B pamkax peanvsyemon B Hawem ueHTpe B 2024-
2026 rr. HAP HayuyHo-nccnepoBaTtenbckon pabotbl «Pas-
paboTka MporpammHoro obecrneuyeHus OiA AUArHOCTUKM
CTPeCcCoBOW HanpsXeHHOCTW Kak OCHOBbI Af1f NpuUMmeHe-
HUA NepCOHNOULNPOBAHHOW MeLMKO-NCUXONOrNYeCcKon
peabunuTaummn», BKNoyatoLeln B ceba co3gaHne onpocHn-
Ka «KomnnekcHaa oueHKa GpU3MONIOrMyecknx CUMNTOMOB
MPOSABNEHNA CTPecca» Kak OCHOBbl pa3pabaTbiBaemoro
NporpamMmMHoro obecrneyeHns, Hamm MPOBEEHO aHKeTU-
poBaHMe Bpayer N KIVHUYECKMX NCUXONOroB No ComaTo-
BereTaTUBHbIM CUMMTOMaM CTpecca.

LENb

C60p I/IHd)OpMaLI,VIVI Nno comMmaTtoBereTatTMBHbiM CUMMTO-
MaM CTpecCa y HenoCcpeaCTBEHHO OKa3biBalOWMX MOMOLLb
nayneHtTam pa6OTHVIKOB MeaNLUNHCKNX yLIDE)KﬂeHVIVI BbIC-
Lero 3ee€Ha, C aHa/1M30M MONyYeHHbIX PE3YyNbTaTOB.

MATEPUAJDbI U METOA4bI

WccneposaHne nposogunocb B 2024 1. cpepu Heno-
CpeACTBEHHO OKa3blBaloWMX NOMOLb NauMeHTaM Bpayen
N NCUXOSIOTOB MEeAULUMNHCKMX YUYPEeKOEeHUN, U3bABMBLLMX
XKenaHne MPOWMTM aHKeTMpOBaHMe MO CcoMaToBereTaTus-
HbIM MPOABMEHMA CTpecca U AaBWNX AOOPOBOSIbHOE WH-
dopMmMpoBaHHOEe cornacre Ha 06paboTKy NepPCcoHanbHbIX
JaHHbIX (CneunanbHOCTb, Bo3pacT v non). MNpepsaputens-
HO Hamu B undpoBoM dpopmaTe bbina pa3paboTaHa aHKe-
Ta, BK/toYawowWwaa B ceba 12 ancdyHKUMOHaNbHbIX 6/T0KOB:
ANCPYHKLMA cepaeuyHO-COCYAUCTON CUCTEeMbI, AUCHYHK-
UMA OblxaTeNIbHOW CUCTeMbI, ANCOYHKUMA MULLEBAPUTENb-
HOW cMCTeMbl, ANCPYHKLMA HEPBHO-MbILLEYHOWN CUCTEMBI,
KOTHUTUBHblE HapyLleHnsa, AUCHYHKLMA MOYEnonoBon
cMcTeMbl, ANCPYHKUNA BEreTaTUBHOM HEPBHOW CUCTEMDI,
KOXKHble NpoABeHUs, NapadyHKLMA KeBaTeNIbHbIX MbILLLL,
ancdyHKuma JIOP-opraHoB, MMMYHHbIe HapyLUEHUA U NHOe
(nocnepgHuin 6nOK nogpasymesan Apyrve comaTtoBereTa-
TVBHblE CUMNTOMbI AUCTPeCCca, KOTopble He NoaxoauAM Ana
onucaHuA B Npeablaywnx 6nokax). PecnongeHtam npeana-
ranocb BbIOpaTb OAUH UM HECKONbKO NoAXoAALMX 6/10KOB
1 B cBoboAHOI popme onmrcaTb »aslobbl Ha PacCcTPONCTBa
pasfiMyHbIX OPraHoB, CUCTEM U/Unn GyHKLMIA OpraHn3ma,
HocAwme GYHKLMOHAbHbIN, aCCOLMMPOBaHHbIN CO CTpec-
COM XapaKTep, KOTopble OHW Habnogann y nauneHToB.

CratncTnyeckum aHanus npoBoOAWACA MpU NOMOLU
onucaTeNibHbIX MeToA0B 06PabOTKN AaHHDbIX.

PE3YJIbTATbl U OBCYXXAEHUE

B aHkeTMpoBaHuu npuHAno yyactue 160 cneyuwanunc-
TOoB 13 MockoBckol, bpaHckon, Kany»kckon, CmoneHckon,
Opnosckoi 1 Tynbckol obnacteir. Bo3pacT yyacTHMKOB
BapbupoBan oT 29 fo 72 net, CpefHuin BO3pacT COCTaBui
52 ropa. PacnpepeneHve pecnoHAEHTOB MO cneymanbHo-
CTAM C YY4eTOM UX FreHAepPHON NPUHAANEXHOCTU NpeacTaBs-
NieHo B Tabnuue 1.

Ta6nuua 1. PacnpepeneHre pecnoHAEHTOB MO CMELUanbHOCTAM C YUETOM UX FreHAEPHON NPUHAANIEXHOCTU
Table 1. Distribution of respondents by specialty, taking into account their gender

My>xunHbl / men KeHwmHbI / women

MpoueHT MpoueHT
O6uee Mpouent ot o6wero ot o6uero
oT o6wen KonmnyecTBa KonmyecTBa
CneyunanbHoOCTb / Konntecreo Bbl6opKI /
Ne iali Yy4acTHUKOB (n) / MY»K4YUH KEeHLWH
Speciality Total number of Percent , gpuLiGopke/ n  BBbIGOPKE /
participants (n) of total Percent of the Percent of the
sample total number total number
of men in the of women in
sample the sample
KnuHnuyeckuin ncnxonor /
1 Clinical (medical) psychologist 27 169 2 6.1 25 19,7
2 HeBponor / Neurologist 21 13,2 2 6,1 19 15,0
3 TepaneBT/Bpay o6wein npakTukm / 16 10,0 1 30 15 11,8

Therapist/general practitioner
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OkoHuyaHue mabnuywl 1/ Table 1 End

My>xunHbl / men eHwmHbl / women

MpoueHT MpoueHT
O6uwee Mpouent ot o6uero ot o6uero
oT o6uyei Konmnyecrsa Konmnyecrsa
CneyunanbHOCTb / Konntecrso Bbl6opKu /
Ne iali y4yacTHUKoB (n) / MyUUH MEHLWWH
Speciality Total numberof TS n  sebiGopke/ n B BbIGOPKE /
participants (n) of total Percent of the Percent of the
sample total number total number
of men in the of women in
sample the sample
Mcnxmnarp/ncnxorepanesT /
4 Psychiatrist/psychotherapist 12 7.6 6 18,2 6 47
5 Kapauonor / Cardiologist 12 7,5 2 6,1 10 7.9
6 MHekonor / Gynecologist 9 5,6 1 3,0 8 6,3
Bpau ¢usnueckoii
1 peabunuTaunoHHON MeaNLVIHDbI /
7 Doctor of Physical and Rehabilitation 8 > 4 121 4 31
Medicine
8 X|/|pypr/ouxonor/:rpasmaTonor / ) 8 51 4 12,1 4 31
Surgeon/oncologist/traumatologist
9 O'ropv.monapwurono-r / 8 51 1 30 7 55
Otorhinolaryngologist
10 SHpoxkpuHonor / Endocrinologist 7 44 1 3,0 6 4,7
11 Cromartonor / Dentist 6 3,8 1 3,0 5 39
12 AHeC'ream.onor:peamea.-ron.or / 5 32 5 6,1 3 24
Anesthesiologist-resuscitation
13 TacTtpoaHTeponor / Gastroenterologist 4 2,5 1 3,0 3 24
14 BpauJIOK/ Exercise therapy doctor 3 1,9 1 3,0 2 1,6
15 [OAepmartonor / Dermatologist 3 1,9 0 0,0 3 2,4
16 Yponor/Urologist 2 1,3 2 6,1 0 0,0
17 PeBmatonor / Rheumatologist 2 1,3 1 3,0 1 0,8
18 Tlematonor/Hematologist 2 1,3 0 0,0 2 1,6
19 BPau-uHdexunonucr/ 2 13 0 0,0 2 16
Infectious disease doctor
20 OwusnortepanesBt/Physiotherapist 2 1,3 0 0,0 2 1,6
21 Odranbmonor / Ophthalmologist 1 0,6 1 3,0 0 0,0
Bcero / Total 160 100 33 100 127 100

Cpeay pecrnoHAeHTOB MpeBanvpoBanyi KINHUYECKMe
ncuxonoru. Takxe B BbI6OpKe GOMbLLOW YAeNbHbIA BEC 3a-
HVManu HEBPOJIOTY 1 TepaneBTbl/Bpayy o6Lel MPaKTUKN.
B uyTb MeHblUeM KonnyecTBe 6biv NpeAcTaBeHbl Kapau-
0JI0T W, NCUXMUATPDBI/NCUXOTEPANEBTbI Y TMHEKOSONY, Bpaun
no ¢pu3nyecko 1 peabunnuTauroHHOW MeauLnHe, XMpyp-
i, SHOOKPUHOSOIY 1 cToMaTonoru. Mo reHaepHOMy KpuTte-
puvito Npeobnafanyt }XeHLWVHbI, My>KUMHbI COCTaBUIN TULLb
O[lHY MATYI0 YaCTb OT BCEW BbIGOPKM.

YactoTa BbIGOPOB pecrnoHAeHTaMn onpeaeneHHbIX
AncoYHKLMOHaNbHbIX 6/10KOB NpeAcTaBneHa B Tabnuue 2.
Yawle Bcero BbiGMpanvcb GIOKK, OTHOCAWMECA K AUC-

bYHKUMN cepheyYHO-CoCyanNCTON CUCTEMbI, KOTHUTUBHbIM
HapyweHnAM, ANCOYHKLUMM HEPBHO-MbILEYHON, nuLe-
BapUTENIbHOWN, BEreTaTMBHOW 1 [bIXaTe/IbHOW CUCTEM, UTO
BMOJIHE COOTHOCUTCA C OOLLEN3BECTHBIMUW AAHHBIMU O KIN-
HUYEeCKNX NpoABNieHNAX cTpecca. [lpyrve 6nokn (GUchyHK-
LUMA MOYenonoBon M MMMyHHou cuctem, JIOP-opraHos,
KOXXHble MPOABNeHNs, NapadyHKLMA }KeBaTeNbHbIX MbILLLL)
BblIOMpPanNnCb pexxe, HO TaKXe, Kak M BbllLleOMNMCaHHbIe
1 6onee 4acTo yNnoMunHaeMble, crneyrancTaMm pasnyHo-
ro npoduna.

MpennoXxeHHble pecnoHgeHTaMX ONMMCcaHNA COMaToBe-
reTaTMBHbIX CUMMTOMOB CTpecca BHYTPU KaKaoro Onoka
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Ta6nuua 2. YactoTa BbIOOPOB pecnoHAeHTaMun onpefeneHHbIX ANCOYHKLMOHabHbIX 610KOB
Table 2. Frequency of respondents’ selection of certain dysfunctional blocks

KonunuecTtBo Bpaueii, BbiGpaBlunx cncremy /
Number of doctors who chose the system

Ne Bnokun / Blocks (n=160)
n %

AnchyHKUMA ceppevHO-cocyancTon cucrembi /

1 . . 58 36,25
Dysfunction of the cardiovascular system

2  KorHutusHble HapyweHus / Cognitive impairment 52 32,5
OunchyHKUNA HePBHOM 1 MbiLLIeYHON cuctem /

3 . 48 30,0
Dysfunction of the nervous and muscular systems

4 AunchyHKUMA nuLeBapuTeNibHON CUCTEMbI / 47 294
Dysfunction of the digestive system '
OunchyHKUNA BereTaTBHON HepPBHOM cuctembl /

5 . . 37 23,1
Dysfunction of the autonomic nervous system
OunchyHKUunA gbixaTesibHON CUCTeMbI /

6 . . 33 20,6
Dysfunction of the respiratory system
AunchyHKUMA MoyenonoBom cucrembl /

7 . . . 31 19,4
Genitourinary tract dysfunction

8 KoxHble nposasneHus / Skin manifestations 27 16,9
AncpyHKUMA MIMMYHHOI cucTembl /

9 . 18 11,25
Immune system dysfunction
NapadyHKUNA }KeBaTeNbHbIX MbILL /

10 . . 15 93
Parafunction of the masticatory muscles

11 WHoe/Other 14 8,7

12 AvncoyHkuma JIOP-opraHos / 12 75

Dysfunction of ENT organs

6bII CrpynnmMpoBaHbl Mexay cobown. NMommmo ocober-
HOCTell camMX CUMNTOMOB YUWTbIBanacb yactoTa UX yro-
MUHaHWA. PaccTpoiicTBa, KOTOpble YNOMMHANNCh MeHbLUe
yem y 5 % pecnoHAEeHTOB, U CUMNTOMbI adPEeKTUBHBIX pac-
CTPOWCTB (TpeBora, Aenpeccus, YyBCTBO CTPaxa, SMOLMO-
HasbHasA NabunbHOCTb, Nepenagbl HACTPOEHWA 1 Ap.) 6binu
MCKIIIOYeHbl U3 aHanmn3a.

Hanbonee yacTbiMm comaToBereTaTVBHbIMM CUMMNTOMa-
MU CTpecca CO CTOPOHbl CePAEYHO-COCYANCTON CUCTEMDI
6bINN: TaxMKapaMaA, PasfinuHble HemnpUATHbIE OLLYyLIeHUA
B rpyau B obnactu ceppua (bonu B rpyaHoON KneTke v 3a
rPyAVHON, B 06nacTy cepaua (KonioLye, HooLwme, Xryme,

LWEMUT 3a TPYAMHON, TAKECTb B FPYAU, KOM B rpyaun/Ta-
XKecTb B cepfue)), 1abunbHOCTb 1 NMOBbILEHWE apTepurasb-
Horo gasneHua (ALl), nepeboun B ceppue u cepauebueHme
(tabn. 3). OpHOBPEMEHHO C HapyLleHneM cepAeYHO-CoCy-
OVCTON CUCTEMbI PECMOHAEHTaMN HEPEAKO YNOMUHANNCh
ANCOYHKLMN CO CTOPOHDI AbIXaTeNbHOM CUCTEMBI (4yBCTBO
HexBaTKU BO3[yXa, OfblllKa, HEBO3MOXHOCTb CAenaTb
BAOX, YAYLWbE), HEPBHOW CMCTEMbI (rofloBHaA 60sb, rofo-
BOKpY»keHue) n BHC (MoTnmMBOCTb), UTO MOXHO OOBACHUTD
CUCTEMHbBIM BO3[€NCTBMEM CTPECCA HAa OPraHn3M 1 Hepeg-
KUM COYEeTaHMEM YKa3aHHbIX CMMMTOMOB MPWU Pa3BUTUK
CTPeCccoBOro COCTOAHUSA.

Ta6nuua 3. CumnToMbl AUCHYHKLMN CEPAEYHO-COCYANCTON CUCTEMbI CTPECCOBOTO XapaKTepa 1 YacToTa UX YNOMUHaHKA
Table 3. Symptoms aof stress-related dysfunction of the cardiovascular system and the frequency of their mention

CuMmnTomMbl ANCPYHKLMN cepAEUYHO-COCYANCTON CUCTEMbI
Ne CTpeccoBoro xapakrepa / Symptoms of stress-related
dysfunction of the cardiovascular system

YacTroTa ynoMmnHaHuA
CMMMTOMOB cneyuanuctamm /
Frequency of symptoms mentioned
by specialists

n %

1 YuauleHHoe cepauebueHne, Taxukapausa / 28 483
Rapid heartbeat, tachycardia ’

2 HenpuATtHble ouwyueHns B rpyam, B o6nactm ceppua / 25 43%

Unpleasant sensations in the chest, in the heart area
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OkoHuyaHue mabnuywl 3/ Table 3 End

CumnTombl AnchyHKLMMN cepAeYHO-COCYAUCTON CUCTEMDI
Ne CTpeccoBoro xapakrepa / Symptoms of stress-related
dysfunction of the cardiovascular system

YacToTa ynomuHaHusa
CMMMNTOMOB cneyuanucramm /
Frequency of symptoms mentioned
by specialists

n %
3 Jla6unbHocTb A[l, noBbiweHue ALl / 20 349
Blood pressure lability, increased blood pressure °
4 [epe6ou B cepaue / Heart palpitations 13 22,1
5 Ceppue6ueHune / Heartbeat 12 20,4
6 YyBcTBO HEXBaTKM BO3AyXa, oAbiluKa / 9 155
Feeling short of breath, shortness of breath !
7 HeBo3MoOXKHOCTb cAenaTb BAOX, yayuwbe / 3 138
Inability to take a breath, suffocation !
TonoBHasA 60nb, B TOM Yncie B 3aTbUKe, 1 60nb B o6nactn
8 wewn /Headache, including in the back of the head, 5 8,6
and ache in neck area
9 TlonoBokpy:xeHue / Dizziness 5 8,6
10 MNornmBocTtb / Perspiration 3 5,2
1 OHemeHMe 1 noxoniogaHne KoOHeyHocTtenm / 5 34
Numbness and coldness of the limbs '
12 Cna6octb / Weakness 2 34
13 TMpepno6bmopouHoe cocTosiHue / Prefainting state 1 1,7
14 XonopgHbie Kucty, cronbl / Cold hands, feet 1 1,7
15 Mynbcauuna B BepxHei NonoBuHe Tena / 1 17
Pulsation in the upper half of the body !
16 Kom Bropne/Lump in the throat 1 1,7

17 TowHota /Nausea

1 1,7

BnegHocTb/runepemuns Koxm /

18 Paleness/hyperemia of the skin

1 1,7

CeppaeuHo-cocyaucTbie 3aboneBaHus /

e Cardiovascular diseases

1 1,7

Mynbcauua B ronose/Wee/KOHYMKaXxX nanbues /

20 Pulsation in head/neck/fingertips

1 1,7

21 MexpebepHan 6onb / Intercostal pain

1 1,7

22 «Mywkn» nepep rnasamum / «Flies» before the eyes

1 1,7

23 MosbiweHue annetuta / Increased appetite

1 1,7

24 TsaxecTtb B Horax / Heaviness in the legs

1 1,7

MpumeyaHue: npusedeH aHanu3 pesysibmamos omeemos 58 gpayeli, Komopwle 3an0HUAU OdHHbIU pa3odes; meMHbIM yse-
Mom 8bl0esieHbl NPU3HAKU, pdcyeHeHHble Kak HesHayumble 8 8udy Masioli yacmomesl 8cmpeyaemocmul.

Note: an analysis of the results of responses from 58 doctors who filled out this section is provided; the features assessed as
insignificant due to their low frequency of occurrence are highlighted in dark color.

Cpep,l/l KOITHUTUBHDbIX HapyLIJEHI/IVI CTPeCCcoBOro Xapak-
Tepa 60/IbLUINHCTBOM pPeCnoOHAEHTOB OTMeYaJINCb CHUXe-
HWE KOHUEHTPaunn BHUMaHA (paCCEﬂHHOCTb, CJIOXKHOCTb
cocpenoToyeHA Ha 3afade, TpyaHOCTU BOCNPUATAA HOBOW
VIHd)OpMaLl,I/II/I, MO3roBom TYMaH, CNOXXHOCTU C coo6pa>Ke—
HUEM, «aenialo HernpaBWbHbIE BbIBOAbI, COBEpLUAto owno-

KW») U HapylleHnsa namatu (Tabn. 4). Pexxe ynomMmHanucb
CUMMTOMbI, Pa3BMBalOWMNECA B pe3y/bTaTe BO3AENCTBUSA
Ha OpraHM3M PasfiMyHbIX MCTOLLAWNX CTPECCOBbIX (aK-
TOPOB: MOBbIWEHHAA YTOMIAEMOCTb, UCTOLWAEMOCTb (CHU-
XeHune paboToCnoCco6HOCTY, B TOM YMCE YMCTBEHHOW, Obl-
CTpan yTOMNAEeMOCTb/acTeHUYECKNIA CUHAPOM, YCTanocTb),
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Ta6nv||.|a 4. CUMNTOMbI KOTHUTUBHbIX Hap)/LUEHI/IVI CTPEeCCOBOro Xapaktepa n 4aCtoTa UX YNOMUHaAHUA OMpPOLUEHHbIMN

cnedmanmnctamm

Table 4. Symptoms of stress-related cognitive impairment and the frequency of their mention by the surveyed specialists

CMNTOMbI KOTHUTUBHbIX Hapyl.l.leHl/IﬁI

Yactota ynoMmnHaHuA
CMMNTOMOB crieyuanncramm /
Frequency of symptoms mentioned

Ne cTpeccoBoro xapakrtepa / Symptoms of stress-related A
cognitive impairment by specialists
n %
CHMKeHVe BHUMaHUA/yXyalueHne KOHUeHTpauvn /
1 . . 38 73,0
Decreased attention/poor concentration
CHMKeHne/HapyweHne namaTtu /
2 . . 31 59,6
Reduced/impaired memory
MoBbiweHHaaA yTOMAAEMOCTb, NCTOLAaeMOCTb /
3 . . 16 30,8
Increased fatigue, exhaustion
4 HapyuweHus cHa / Sleep disorders 10 19,2
5 PaspgpaxurtenbHoctb / Irritability 6 11,5
6 TpeBoXHble pymuHauum / Anxious ruminations 5 9,6
7 YxypweHue peum / Speech impairment 3 5,8
CHUXeHne MOTuBaLMOHHOI chepbl /
8 . s 2 38
Decrease in the motivational sphere
CHIKeHne KpUTUKMN K CBOEMY COCTOAHMIO /
9 . e . , . 2 38
Reducing criticism of one’s own condition
10 Taxukapavsa n3-3a HEBO3MOXKHOCTU rOBOPUTb / 1 19
Tachycardia due to inability to speak !
11 [Aenupun (6pepn) / Delirium 1 1,9
12 [lesopueHTtauus / Disorientation 1 1,9
13 bonesHeHHOCTb B 06/1aCTU LWEHOrO OTAEeNa NO3BOHOYHMKaA / 1 19
Soreness in the cervical spine !
14 TlonoBHasa 6onb/Headache 1 1,9
15 Kowm B ropne /Lump in the throat 1 1,9
16 bonu B xusorte / Stomach ache 1 1,9
17 3arpyaHeHHoe AbixaHue / Difficulty breathing 1 1,9
18 TonoBokpyxeHue / Dizziness 1 1,9

Mpumeyarue: npusedeH aHanu3 pesyibmamos omeemos 52 gpayeli, Komopble 3aN0AHUAU OdHHbIU pa3oes; memMHbIM yse-
Mmowm 8bl0esieHbl NPU3HAKU, pdcyeHeHHble Kak He3Ha4yumble 8 8udy Masioli yacmomel 8cmpeyaemocmul.

Note: an analysis of the results of responses from 52 doctors who filled out this section is provided; the signs that were assessed
as insignificant due to their low frequency of occurrence are highlighted in dark color.

HapyLleHne cHa (HEBO3MOMHOCTb YCHYTb, NMPepbIBUCTbIN
COH, COHNUBOCTb, 6€CCOHHMLA) U pa3dpaxnTenbHOCTb (OT
FPOMKMX 3BYKOB). 3HaUNTENIbHO peXe OMUCbIBaUCh COCTO-
AHWA, OTHOCALLMECA K TPEBOXHbIM PYMMHALMUAM (MOCTOAH-
HbIl MOTOK MbIC/IEe B rOfIoBe TPEBOXHOIO XapakTepa/Ha-
BA3YMBbIE MbIC/IN/TPEBOXHbIE MbICIIN) U YXYALEHNIO peun
(3aMKaHue, CHWXKeHMe 3ByYaHMA ronoca/HeBO3MOXKHOCTb
N3NOXNTb MbICJb).

Cpean Haubonee uyactbix AUCOYHKUMIA HEpBHOM
N MbILEYHOW CUCTEM, BO3HMKAIOLWNX MOA BO3LeNCTBNEM
CTpecca, yKa3biBanucb rosioBHble 60nu (Yalle Bcero fa-
BALLEro, CKMMaloLero xapakrepa, no tuny obpyya mnm
KacCKu), MbllleYHoe Hanps»KeHve 1 6onb B MbllwLax, 605b

ARTICLES

B CMM1He, (NpenmyLecTBEHHO B LWWENHO-MEeYEeBOM U NOSAC-
HUYHbIX OTAenax) (tabn. 5). Hepegko ynommnHanncb pas-
JINYHbIE CEHCOPHblE PACCTPONCTBa (Mapecte3nnm — Mmy-
paLKK, MoKanbiBaHWE, X>KEeHWNE, MOKasbiBaHNE B KOHEYHO-
CTAX, 370KOCTb B KOHEYHOCTAX, OLLYLLEHE OHEMEHWSA, Ha-
pyLleHVEe KOXKHOWM YyBCTBUTENbHOCTN), APOXKb 1N TPemMop
(B Tene n KoHeyHOCTAX). MeHbLWNIA YaENbHbIA BeC 3aHU-
Manun roNOBOKPY>KeHWA, YTOMIAeMoCTb (ObicTpas yTom-
NAEMOCTb, CUHAPOM XPOHMWYECKOW yCcTanocTn) n 6onn 6e3
yKa3aHWsA KOHKPeTHOWN nokanusauuu. OTaenbHO oTMeva-
NIOCb HapylleHne YyBCTBUTENbHOCTU NULEBON 06nacTu,
HanpsXeHne NULUEBbIX MbIlWL, W TMMEePTOHYC »KeBaTeslb-
HbIX MbILLILL.
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Ta6nuua 5. CUMNTOMbI ANCHYHKLMU HEPBHOW 1 MbILIEYHOW CUCTEM CTPECCOBOrO XapaKTepa 1 YacToTa UX YyNoMUHAHUA

onpouweHHbIMU cneynanmnctamn

Table 5. Symptoms of dysfunction of the nervous and muscular systems of a stressful nature and the frequency of their

mention by the surveyed specialists

CumnTombl AUCHYHKLUMN HEPBHOI N MbILLEYHOI CMCTEM
N2  cTpeccoBoro xapakrepa / Symptoms of dysfunction of the
nervous and muscular systems of a stressful nature

Yacrtota ynoMmnHaHuA
CMMNTOMOB crieyuanncramm /
Frequency of symptoms mentioned
by specialists

n %

1 TonoBHas 6onb / Headache 15 31,25
MbiweyHoe HanpaXXeHue, 60nb B MbilLax /

2 . . 15 31,25
Muscle tension, muscle pain

3 bBonb B cnuHe / Back pain 15 31,25

4 CeHcopHble paccTpoiicTBa / Sensory disorders 13 26,9

5 [LOpoxb, Tpemop / Trembling, tremor 8 16,7

6 TlonoBokpy:xeHue / Dizziness 10,4

7 ToBbiweHHasa yTomnaemocTb / Increased fatigue 5 104

8 bonu/Pains 5 10,4
HapyueHue 4yBCTBUTENIbHOCTY NMLIEBOI 06nacTu

g VITMNepTOHYC KeBaTeNbHbIX Mbiwy / 3 63
Impaired sensitivity of the facial area and hypertonicity '
of the masticatory muscles

10 OrpaHuyeHue ABUraTesbHOM aKTUBHOCTU, CKOBAaHHOCTD / ) 41
Limitation of physical activity, stiffness !

11 CHwuKeHume mbiweyHoro ToHyca / Decreased muscle tone 2 4

12 LWWaTkocTb npu xoab6e / Unsteadiness when walking 1 2

14 Yactbie napgeHus / Frequent falls 1 2

15 YyecTBO AuickomdopTa 3a rpyauHon / 1 5
Feeling of discomfort behind the breastbone

16 MexpebepHas HeBpanrua / Intercostal neuralgia 1 2
YTpaTta HaBbIKOB caMoo6cnyxKuBaHus /

17 . 1 2
Loss of self-care skills

18 bonu B Horax / Pain in the legs 1 2

19 T[pbiku, npotpy3sun / Hernias, protrusions 1 2

MpumeyaHnue: npusedeH aHAIU3 pe3yslbmMamos omaemos 48 epadeli, Komopble 3anoHUIU OdHHbIU pasdes; memMHbIM Uge-

mom 8bidesieHbl KITUHUYeCKU He3Ha4yuMble Nnpu3sHaku.

Note: this is an analysis of the responses of 48 physicians who completed this section; clinically insignificant signs are highlighted

in dark color.

Hanbonee vactbimn AncHYHKUUAMU CO CTOPOHBI MKU-
L EeBaAPUTENIbHOM CUCTEMbI, BO3SHUKAIOLWUMWN MO BVAHK-
em cTpecca, 6bIM pasnuyHble HapyleHua cTyna (aua-
pesa/3anop, HeyCTOMYMBOCTb CTyna, pe3Kne Mo3biBbl Ha
fedekaunio) n 6onn B obnactn xmeoTa (cnasmbl, OLLy-
LeHVe LWeMNeHnsa B MNOOJIOKEUHON 06nacTu, XeHue
B anuractpun) (tabn. 6). B MeHbweM Konnyectse oTme-
YeHbl Takme pacCTPOWCTBA, Kak HapylleHue anneTuTa
(oTcyTCcTBME anmeTWTa/NMOBbIWEHHbIA anneTuT, 3aefaHune
CTPEeCccoB, MeXxaHUCTUYeckoe noTpebneHne nuwmy, 6e3
YAOBOJNIbCTBMSA, YacToe 3abblBaHUE MOECTb, Heperynap-
Hbli NprYemM MUWKM), TOLWHOTA, METEOPU3IM U YypyaHue

B XKMBOTe (B34YyTUE XMBOTa, TAXKECTb, pacnupaHne, meTte-
opu3M, ByprieHVie B KULIEYHMKE), pacCTPOCTBa, COnpo-
BOXKAAOLMECA MOBbILEHNEM KNCIOTHOCTY KENYLOUYHOTO
coKa (Kncnbin pedpntokc, ractpoasodareanbHblil pedioKc,
n3)ora, ractpur).

N3 gncdyHKLMOHANbHbBIX PAacCTPONCTB CO CTOPOHDI
AblXaTeNbHOWN CUCTEMbI, Pa3BMBAOLNXCA MOA AeACTBMEM
CTpecca, OnMCbiBaMCh Pa3fnyHble BapuaHTbl Hapylue-
HUA AbIXaHWUA: OLlyLEeHNE HeXBaTKM BO3LyXa, OAbILIKA,
3aTpyAHEHMeE gblXaHWs, yAyLWbe, yYalleHHOe AblXaHue, U3-
MeHeHMe rNyOuHbl blXxaHWs, 3aMeasieHre AbIXaHUA 1 no-
BEPXHOCTHOE AblXxaHWe, Kawenb (Tabn. 7).
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Ta6nv||.|a 6. CumnTOMBI ,D,VICd))/HKLI,VIVI I'II/ILLI,EBapI/ITeﬂbHOVI CNCTEMDbI CTPECCOBOIro XapakTtepa M 4actoTa X YNOMUHaHUA

onpouweHHbIMU cneynanmnctamn

Table 6. Symptoms of stress-related gastrointestinal dysfunction and the frequency of their mention by the surveyed specialists

YacTrota ynommHaHua CMMNTOMOB

o CumMnTOMbI ANCHYHKUNN NNLLEBAPUTENbHOII CUCTEMbI CTPECCOBOrO

xapakrtepa / Symptoms of stress-related gastrointestinal dysfunction

cneuyuanuctamu / Frequency of
- symptoms mentioned by specialists

n %
1 PaccrtpoiictBa ctyna / Stool disorders 43 89,3
2 bonuB o6nactu xuBota / Abdominal pain 34 72,3
3 HapyuweHune annetuta / Appetite disturbance 15 31.9
4 TowmHora/Nausea 12 25,5
5 Meteopusm u 6ypneHue B xuBote / Flatulence and stomach churning 10 21,2
6 |'|OBbIlI.IeHHa.iI KWCNIOTHOCTD JKeNyA04HOrO CoKa / 8 17,0
Increased acidity of gastric juice
7 HapyuweHune nuueBapeHus / Digestive disorders 2 4,2
8 Kom B ropne/nuweBoge / Lump in throat/esophagus 1 2,1
9 OrtpbikKa / Belching 1 2,1
10 lopeub Bo pty / Bitterness in the mouth 1 2,1
LeckBamMaTUBHbIN MOCCUT/NOpa)KeHne CN3NCTON A3blKa / 1 21

Desquamative glossitis/lesion of the mucous membrane of the tongue

MpumeyaHue: npusedeH aHanu3 pe3ysemamos omeemos 47 epaueli, Komopwle 3anoaHUIU OaHHbIU pa30es; memMHbIM yge-

mowm gbi0esieHsl Npu3HAKu, pacyeHeHHble KaK He3Ha4umbole 8 euay masou yacmomel ecmpeyvyaemocmu.

Note: An analysis of the results of responses from 47 doctors who filled out this section is provided; the features assessed as

insignificant due to their low frequency of occurrence are highlighted in dark color.

Ta6nv||.|a 7. CumnToMbI }J.I/ICd)YHKLI,I/II/I OpraHoOB AblXaHMA CTPECCOBOro XxapakTepa " 4aCctoTa NX ynoMmHaHnA OnpoLeHHbI-

MU cneymnannctamm

Table 7. Symptoms of stress-related respiratory dysfunction and the frequency of their mention by the surveyed specialists

YacroTa yNnOMWHAHNA CUMNTOMOB

CUMNTOMbI ANCYHKLMM OPraHOB AbIXaHNA CTPECCOBOro XxapakTepa/  cneumanncramm / Frequency of

o . . e
N Symptoms of stress-related respiratory dysfunction symptoms mentioned by specialists
n %

1 OwyLueHne HeXBaTKM BO3AyXxa, ofbilKa / 23 69.7
Feeling of lack of air, shortness of breath !

2 3artpypHeHue BAoxa, yaywbe / Difficulty breathing, suffocation 16 48,5

3 YBenuueHvie 4acToTbl U Fy6UHbI AbixaHusA / 10 303
Increase in the frequency and depth of breathing !

4 ToBepxHocTHOoe AbixaHue / Shallow breathing 5 15,1

5 3apepka/samupaHue abixaHusa / Holding/freezing of breath 5 15,1

6 MNokawnuBaHme/HaBA3uYMBbIN Kawenb / Coughing/obsessive cough 3 9,09
OcTaHOBKa AbliXaTesibHbIX ABMKEeHNN (anHo3) /

7 . . 1 3,03
Stopping breathing movements (apnea)

8 OuwyuweHune TsKkecTy B rpyaHon Knetke / Feeling of heaviness in the chest 1 3,03

9 Actma/Asthma 1 3,03

10 Kowm B ropne / Lump in the throat 1 3,03

MpumeyaHue: npusedeH aHau3 pe3ysbmamos omeemos 33 epaveli, Komopsle 3aNoHUIU OAHHbIU pa3des1; MeMHbIM yge-

mowm ebi0esieHbl Npu3HAKu, pacyeHeHHble KaK He3Ha4umbole 8 euay masnou yacmomel ecmpeyaemocmu.

Note: an analysis of the results of responses from 33 doctors who filled out this section is provided; the features assessed as

insignificant due to their low frequency of occurrence are highlighted in dark color.
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Cpean BHC vawe Bcero ykasbiBanacb noTminBoCTb 1 Te
WY VIHbIE HapYLUEeHNA CepheYHoN aeaTenbHoCcTY (owyLe-
Hue ceppuebrieHns, HapyLleHne puTMa cepaua, Taxmkap-
anA) (tabn. 8). [locTaToOYHO YacTo YNMOMMHANOCh FOIOBO-
KpYy>KeHUe, pexxe — HapylLueHune Tepmoperynsaumm (ouy-
LeHre xonofa/o3Ho6, oulylleHne apbl), NOXONoAaHme
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KOHeuYHocTeln, 06MOpOKIM/MoTeps co3HaHMs. OnncbiBanmnch
paccTpoiCcTBa, KOTOPble YacTo YNOMUHANUCL U B APYTUX
6110Kax: HapyLleHVe AblXaHWA, HapYLLEeHVA CHa, YCuieHne
NepUCTaNnbTUKN KULWEYHUKA (MOHOC, YacTble MOo3biBbl B TY-
aneT, runepnepucTanbT1Ka), ronosHas 60sb, NOBbILWEHHAsA
YTOM/ISIEMOCTb, TOLUHOTA, TPEMOp, NoBbieHne Afl.

Ta6nv||.|a 8. CumnTOMBI JJ,VIC(I))IHKLWII/I BereTaTMBHOMN HepBHOVI CNCTEMDbI CTPECCOBOIO XapakKTepa 1 4aCTtoTa UX YNOMUHAHNA

onpouweHHbIMU cneynanmnctamn

Table 8. Symptoms of stress-related dysfunction of the autonomic nervous system and the frequency of their mention by

the surveyed specialists

CumnTombl anchyHKumm BHC cTpeccoBoro xapakrepa / Symptoms of

YacTroTta ynommHaHnA CMMMATOMOB
cneymnanuctamum / Frequency of

N stress-related dysfunction of the autonomic nervous system symptoms mentioned by specialists
n %
1 MotnuBocTb / Perspiration 19 51,3
2 HapyuweHus cepgeuHoin gearenbHoctu / Cardiac disorders 17 459
3 TlonoBokpyxeHue / Dizziness 7 18,9
4 HapyuweHue abixaHua, oapiwka / 5 135
Breathing disorders, shortness of breath !
5 HapyweHue cHa / Sleep disturbance 4 10,8
6 YcuneHune moTopuKu KuweyHukKa / Increased intestinal motility 4 10,8
7 TonoBHasa 6onb / Headache 4 10,8
8 MoBbiweHHas yTomnaemocTb / Increased fatigue 4 10,8
9 HapyuweHne tepmoperynauuu / Violation of thermoregulation 4 10,8
10 TowHoTta/Nausea 3 8,1
11 NoxonopgaHue kKucrtem n cton / Coldness of the hands and feet 3 8,1
12 Tpemop / Tremor 2 54
13 Tnepemus KoxHbix nokpoBoB / Hyperemia of the skin 2 54
14 TMosbiweHne/Kone6aHue ALl / Increase/fluctuation of blood pressure 2 5,4
15 O6mopoku, noteps co3HaHusA / Fainting, loss of consciousness 2 54
16 HenpuatHble MeHAOWMECA olLyLeHA B Tene / 1 27
Unpleasant changing sensations in the body !
17 MoBbiweHne Temneparypb! 6e3 05"beK.TIlIBHbIX npuYvH / 1 27
Increased temperature without objective reasons
18 bBnepHocTb KOXHbIX NOKpoBoOB / Paleness of the skin 1 2,7
19 Cronkuin KpacHbii agepmorpa¢usm / Persistent red dermographism 1 2,7
20 [unocanuBauusa / Hyposalivation 1 2,7
21 TlunotoHyc mbiwy / Hypotonicity of muscles 1 2,7
22 [uckomdopT B o6nactu wenm / Discomfort in the neck area 1 2,7
23 TaxecTb B rpyaHon Knetke / Heaviness in the chest 1 2,7
24 bonwm B xuBote / Stomach ache 1 2,7
25 Kom B ropne /Lump in the throat 1 2,7

MpumeyaHue: npuseder aHanu3s pesysbmamos omaemos 37 8payeli, Komopwle 3an0IHUAU OAHHbIU pa30es; meMHbIM yse-
mowm 8bldesieHbl NPU3HAKU, pacyeHeHHble KaK He3Ha4dumsle 8 8udy Masioli 4yacmomel 8Cmpeyaemocmul.

Note: an analysis of the results of responses from 37 doctors who filled out this section is provided; the features assessed as
insignificant due to their low frequency of occurrence are highlighted in dark color.
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MomaBnAlWYM GONbIINMHCTBOM PECMOHAEHTOB Cpeam
ANCOYHKLMIN MOYENONOBOIN CUCTEMBI CTPECCOBOTO Xapak-
Tepa OTMEeYanuncCb HapyLeHUs MouyencnyckaHusa (Yactble
No3biBbl HA MOYENCMYCKaHNe, OLLYLEHIE HEMOJTHOTO OrMo-
POXXHEHMSI MOYEBOro My3blps, VMMMEPATUBHbIE MO3bIBbI
K MOUYEMNCMYCKaHWo, HO MPU 3TOM HEBO3MOXXHOCTb CXOAUTb
B TyaseT) Y pa3nunyHble YXyALIeHWs CeKCyanbHOro GyHKUN-
OHVPOBaHUA (CHVXKeHVE NMOMAO, CHUXEHUE YyBCTBUTESb-
HOCTU U BO36YAMMOCTU, MOJIOBOTO BNIEUEHUA, CHIDKEHWE
YAOB/IETBOPEHHOCTU MOJIOBOM KU3HbIO, OTCYTCTBUE Op-
rasma, nsberaHve cekca, NcMxonornyeckas UMMNoTeHUuns/

OTCYTCTBUE 3peKunn/cnaban spekuns, HapylleHne 3pekK-
TUNbHOM GyHKUMK) (Tabn. 9). locTaTOYHO YacTo OMNUCHIBA-
NUCb AncnapeyHus 1 TazoBasA 6onb, pexke — LMCTUT 1 pe-
UManBbI BOCNANUTENbHbIX 3a00neBaHU OpraHoB Masnoro
Ta3a (Tabn. 9).

Cpean pepmaToniormyecknx CUMMITOMOB CTPECCOBOrO
XapaKTepa 4acTo OMUCbIBaNINCL KOXHbIN 3yd (OTMeTMAu
44 % pecrnoHAEHTOB), annepruyeckne BbICbINAaHUA U 3y-
AAwne aepmaTuTbl (BoCcnanutenbHble 3a60eBaHNA KOXN,
HelipogepmunT, 3Kk3eMa) — 33,3 %; ncopuras n obocTpeHme
ncopunasa — 14,8 % (tabn. 10).

Ta6nv||.|a 9. CumnTOMBI /J,I/ICd)yHKLl,I/II/I MOYENOIOBOM CUCTEMDI CTPEeCCOBOro xapakrtepa 1 4actoTa X ynoMmnHaHuA onpo-

LeHHbIMM cneunannctamm

Table 9. Symptoms of stress-related genitourinary dysfunction and the frequency of their mention by the surveyed specialists

CumnTombl ArcHYHKLMN MOYENosIoBOIN cuctembl /

YacTota ynommHaHUA CUMNTOMOB
cneynanucramm / Frequency of

Ne Symptoms of stress-related genitourinary dysfunction symptoms mentioned by specialists
n %
1 Hapywenune moyeuncnyckanus / Urinary dysfunction 24 96,8
2 CHMXKeHMe cexcyanbHoro (l?yHKLIIIIOHIIIpOBaHI/Iﬂ / 2% 835
Decreased sexual functioning
3  JAucnapeyHus / Dyspareunia 9 30,0
4 TasoBas 60nb / Pelvic pain 6 19,3
5 Uwncrtur/ Cystite 3 9,6
6 PeuvgunBbl Bocnanm.-re.nbumx 3a60ne§auw|7| opraHoB manoro tasa/ 3 96
Recurrences of pelvic inflammatory diseases
7 Npunuebl / Hot flashes 2 6,4
8 YmeHbuweHue ny6pukauvu / Reduced lubrication 2 6,4
9 becnnopue / Infertility 1 3,2
10 HapyweHus meHcTpyanbHoro uukna / Menstrual irregularities 1 3.2
11 Monuypus / Polyuria 1 3,2
12 Kanpgmpos / Candidiasis 1 3,2
13 YxypuweHue NMMC/Worsening of PMS 1 3,2
14 bBonwm B Asnukax / Pain in the testicles 1 32
15 HouHoe mouencnyckaHue (Hoktypus) / Night urination (nocturia) 1 3,2

lMpumeyaHue: npusedeH aHanu3 pesysibmamos omsemos 31 8payd, Komopewle 3anoHUIU OaHHbIU pa3oes; meMHbIM yse-
mowm 8bl0esieHbl NPU3HAKU, pacyeHeHHble Kak He3Ha4umsle 8 8udy Masioli 4yacmomel 8Cmpeyaemocmul.

Note: an analysis of the results of responses from 31 doctors who filled out this section is provided; the features assessed as
insignificant due to their low frequency of occurrence are highlighted in dark color.

Ta6nvn.|a 10. ﬂepmaTonormquKme CMNTOMbI CTPECCOBOIo XapakTepa 1 4acToTa X yNOMUHAHMNA onpoLlleHHbIMK cneyin-

annctamm

Table 10. Dermatological symptoms of a stressful nature and the frequency of their mention by the surveyed specialists

AepmaTonorwquKwe CIMNTOMbI CTPECCOBOro Xxapakrtepa /

YacToTta YNOMWHAHNA CMMNTOMOB
cneuymnanuctamum / Frequency of

Ne Dermatological symptoms of a stressful nature symptoms mentioned by specialists
n %
1 HepsHbini 3yn / Nervous itching 12 44,4
2 Annepruyeckue BbicbinaHus / Allergic rashes 10 37,0
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OkoHyaHue mabnuysi 10/ Table 10 End

YacrtoTta ynoMnHaHNA CMMNTOMOB

Ne JepmaTonornyeckue CMMNTOMbI CTPECCOBOro XapaKTtepa / cneynanncramn / Frequenq.( of
Dermatological symptoms of a stressful nature symptoms mentioned by specialists
n %

3 3yaawue gepmatutbl / Itchy dermatitis 10 37,0
Mcopmnas/ysennyeHne nnowazm ero pacnpocrpaHeHms /

4 .. g .. e . . 4 14,8
Psoriasis/increase in its area of distribution

5 bBnepgHocTb KOXHbIX NOKpoBoB / Paleness of the skin 2 7,4
lNMoBTOpHbIE NOBpPEXAEHNA KOXW (3KCKopuauun) /

6 A L. 1 3,7
Repeated skin injuries (excoriations)

7 KpacHble natHa / Red spots 1 3,7

8 [MotnumBocTb / Perspiration 1 3,7

9 [okpacHeHue nuua, wen / Redness of the face, neck 1 3,7

10 BnakHblie xonogHble pyku / Wet cold hands 1 3,7

11 Tunepemus koxwu / Hyperemia of the skin 1 3,7

12 O®ypyHkynes / Furunculosis 1 3,7

13 Tepnec/Herpes 1 3,7

lMpumeyaHue: npusedeH aHanu3 pesysbmamos omaeemos 27 8payeli, Komopwle 3an0IHUIU OAHHbIU pa30es; meMHbIM yse-
mom 8bl0esieHbl NPU3HAKU, pacyeHeHHble Kak He3Ha4umsle 8 8Udy Masioli 4yacmomel 8Cmpeyaemocmul.

Note: an analysis of the results of responses from 27 doctors who filled out this section is provided; the features assessed as
insignificant due to their low frequency of occurrence are highlighted in dark color.

K Hanbonee yacton ANCOYHKUMM MMMYHHOW CUCTEMbI  MOPUTbI, aHTUHbI, OP3, anneprum); 3HaunTeNbHO pexe yno-
CTPeCCcOBOro XxapakTepa OTHeCeHbl YacTble MPOCTYAHble, MWHaNUCb repnec, MoBbllleHHasa yTomnsaemMocTb (obuian
ayTOMMMYHHbIe 1 annepruyeckme 3aboneaHus (MHbekum-  cnabocTb, GbICTpad yTOMAAEMOCTb), NIOX0e 3aXKUBIIEHNe
OHHble, BUPYCHbIe, ayTOMMYHHbIe, TpocTyaHble: OPBU, ra-  paH, HapylieHve pereHepaumy TkaHel (tabn. 11).

Ta6nuua 11. CmnTombl ANCHYHKLUM UMMYHHOW CUCTEMBI CTPECCOBOTO XapaKTepa M YacToTa X YNOMUHAHUA ONPOLLEH-
HbIMY CrieLManmcTamm

Table 11. Symptoms of immune system dysfunction of a stress nature and the frequency of their mention by the surveyed
specialists

YacroTa yNnoOMMUHaAHNA CMMNTOMOB

CumnTombl ANCHYHKLNN NMMYHHOI CMCTEMbI CTPECCOBOro cneuvanucramu / Frequency of
Ne xapakTtepa / Symptoms of immune system dysfunction symptoms mentioned by specialists
of a stress nature
n %
YacTble npocTyAHble, ayTOMMMYHHbIE 1 annepruyeckme
1 . - 15 88,8
3aboneBaHus / Frequent colds, autoimmune and allergic diseases
2 Tepnec/Herpes 2 11,1
3 TMoBbiweHHas yTomnsemocTb / Increased fatigue 2 11,1
4 HapyuweHune pereHepauum TkaHel / Impaired tissue regeneration 2 11,1
5 JnutenbHoe TeyeHue 3aboneBaHui / Prolonged course of diseases 1 5,5
6 [copwmas/Psoriasis 1 5,5
7 OypyHkynes / Furunculosis 1 55
8 [MoBbiweHne Temnepatypbl / Temperature increase 1 5,5

MpumeuaHue: npugedeH aHasau3 pe3ysibmamos omgemos 18 epayeli, Komopewle 3anN0HUIU OaHHbIU pa3oesi; MeMHbIM yge-
MOM 8bl0esieHbl NPU3HAKU, pACUeHeHHble KaK He3HayuMble 8 8udy Maioli yacmomel scmpeydaemMocmu.

Note: an analysis of the results of responses from 18 doctors who filled out this section is provided; the features assessed as
insignificant due to their low frequency of occurrence are highlighted in dark color.
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M3 cumntomoB napadyHKUMU KeBaTeslbHbIX MbILULL,
pa3BMBalOWKMXCA Ha $OHe CTpecca, yale BCero ynomu-
HaNUCb GPYKCU3M U TUMNEPTOHYC >KeBaTeNbHbIX MbILIL;
pexe — ANCOYHKLUA BUCOUHO-HMKHEUEMIOCTHOTO CyCTa-
Ba (xapaKTepHblil 3ByK N0 BpeMs }eBaHus, 60Jb, orpaHu-
UeHne ABWKEHUIN HWXKHEN YenocTy, WyMbl Npu ABUKe-

HUW YeNoCTn), CTUCKBaHWeE 3y60B, LeBble 60K, CKOSbI
3y60B ¥ MAOM6, CTUpaHWe 3manu, CTUPaemMoCTb 3y6oB
(Tabn. 12).

B 6noke «ancoyHkuma JIOP-opraHos» Hanbonee yacto
YNOMUHANNCh Kalleslb, HapyLeHre roTaHnsA, KOM B ropie
N HapyLleHne HOCOBOrO AblxaHuA (Tabn. 13).

Ta6nuua 12. CumnTombl NapadyHKLMN >KeBaTesbHbIX MbILLL, CTPECCOBOr0O XapakTepa 1 4acToTa MX YNOMUHAHWA ONpo-

LHeHHbIMWN cneynannctamm

Table 12. Symptoms of stress-related parafunction of the masticatory muscles and the frequency of their mention by the

surveyed specialists

CumnTombl I'Iapa(l)yHKl.Illllll XKeBaTeJ/IbHbIX MblLlL CTPeCcCcoBOro

Yactota ynommHaHUA CUMNTOMOB
cneuymnanucramu / Frequency of

Ne XapakTepa / Symptoms of stress-related parafunction symptoms mentioned by specialists
of the masticatory muscles
n %
1 bBpykcnsm (ckpexet 3y60B) / Bruxism (teeth grinding) 6 40,0
2 MnepToHyc XKeBaTeNbHbIX MbILL, / 6 400
Hypertonicity of the masticatory muscles !
AnchyHKUMA BUCOYHO-HIKHEUEeNIOCTHOro cycTtaBa /
3 . . . . 4 26,7
Temporomandibular joint dysfunction
4 CruckmnBaHue 3y60B / Teeth clenching 3 20
5 Jluuesblie 6onu / Facial pain 3 20
6 Ckonbl 3y60B 1 N10M6, cTUpaHue amanu, CTMpaemMmocTb 3y60B / 5 154
Chipping of teeth and fillings, enamel wear, tooth abrasion !
7 HanpseHue B mbiwiyax pra / Tension in the muscles of the mouth 1 6,7
8 3aHuxkeHwue npukyca / Underbite 1 6,7
9 TlonosHble 6onu / Headaches 1 6,7
10 LWym B ywax /Tinnitus 1 6,7
11 OrpaHuyeHue oTKpbiBaHuA pta / Restriction of mouth opening 1 6,7
12 HeueTtkoctb peum / Slurred speech 1 6,7

MpumeyaHue: npusedeH aHanu3s pesysbmamos omaemos 15 apayeli, Komopwle 3anoIHUAU OAHHbIU pa30es; meMHbIM yse-
mom 8bl0esieHbl NPU3HAKU, pacyeHeHHble Kak He3Ha4umsle 8 8Udy Masioli yacmomel 8Cmpeyaemocmul.

Note: an analysis of the results of responses from 15 doctors who filled out this section is provided; the features assessed as
insignificant due to their low frequency of occurrence are highlighted in dark color.

Ta6nuua 13. Cumntombl aucdyHKLun JIOP-opraHOB CTPECCOBOro XapakTepa 1 YacToTa UX YNOMUHAHWA OMPOLIEHHbIMY

cneuvanucTamm
Table 13. Symptoms of ENT dysfunction of stress-related nature and the frequency of their mention by the surveyed
specialists
YacToTa ynoMmmHaHUA CUMNTOMOB
Ne CumnTtombl gncdyHKumnm JIOP-opraHos / cneynanncramu / Frequenq.( °f
) Symptoms of ENT dysfunction of stress-related nature symptoms mentioned by specialists
n %
1 HaBasuusbil Kawenb / Obsessive cough 4 36,4
2 CnoxxHoctu npu rmoTtaHum (aucarun) / 4 36.4
Difficulty swallowing (dysphagia) !
3 KomBropne/Lump in the throat 3 27,3
4 HapyuweHue HocoBoro abixaHus / Nasal breathing disorder 3 27,3
5 Ocunnoctb ronoca / Voices hoarseness 2 18,2
6 CHwxeHune cnyxa/ Hearing decline 2 18,2
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OkoH4aHue mabnuuywl 13/ Table 13 End

Cumntombl anchyHKumm JIOP-opraHos /

YacToTta YyNOMWHAHNA CMUMNTOMOB
cneyuanuctamu / Frequency of

Ne Symptoms of ENT dysfunction of stress-related nature symptoms mentioned by specialists

n %
7 llym B ywax/ Noise in the ear 1 9,1
8 OpodaumanbHbie 60onu / Orofacial pain 1 9,1
9 3aknagbiBaHue yuwei / Ear blockage 1 9,1
10 TonoBokpy»xeHue / Dizziness 1 9,1
1 lep.anllllllpO.Ba.HHble 6onn B.erHeﬁl yentoctn / 1 9,1

Radiated pain in the upper jaw

12 bBonu B HocoBbIx nasyxax / Pain in the sinuses 1 9,1
13 Yacrbie OP3 / Frequent acute respiratory infections 1 9,1
14 MepuweHne B ropne / Sore throat 1 9,1

MpumeyaHue: npusedeH aHanu3 pe3ysbmamos omeemos 11 epaueli, Komopsle 3anoHUIU OAaHHbIU pa3des; meMHbIM yge-

mom 8bl0esieHbl KITUHUYeCcKU He3Ha4yumeole NpU3Haku.

Note:thisis an analysis of the responses of 11 physicians who completed this section; clinically insignificant signs are highlighted

in dark color.

MpepacTaBneHHas B 6110Ke «MHOe» MHPopMaLmaA (Tabn. 14)
HOCWMA Pa3pO3HEHHDIN XapaKTep, YacTb 13 ONUCAHHBIX pac-
CTPOWCTB (HapyLUeHne CHA, TOWHOTa, 60Mb B CMWHE, FONI0B-
Hble 60511, NOCTOAHHAsA YCTaNIOCTb) BCTPeYanach 1 B npeabl-
Zywmx 6nokax.

MpoBefeHHOE aHKETUPOBaHMWE CELMANNCTOB NO3BOSIIIO
Noy4UTb MHGOPMALIMIO MO LUINPOKOMY CMEKTPY PacCTPONCTB
Pa3fINYHBIX OPraHoOB, CUCTEM 1 GYHKLIMIA OpraHn3Ma, accoLu-
NPOBaHHbIX CO CTPECCOM. B pe3ynbTate 0606LLEeHS CXOXKMX

ONMCaHUIN HaMmu 6bIIN BblAeneHbl 47 3HaYNMbIX CUMMTOMOB,
KOTOpblEe nerin B OCHOBY pa3pa6aTblBaeM0ro OMpPOCHMKa
«KomnnekcHaa ougeHKa (I)I/I3VIOJ'IOFI/I‘-IECKI/IX CAMNTOMOB NpPO-
ABJNIEHNA CTpeCcCa». npe,D,CTaBJ'IEHHbIe pecnoHgeHTaMmn Cnm-
NTOMbl Oblnn HECI'IELI,I/Id)I/I‘-lell OHM MO HOCUTb KaK d)yHK-
LIMOHASbHbIN XapakTep, npn KOTopom HUKaKOM MaTonoruun
CO CTOPOHbI OpraHoB N CUCTEM HE BbIABJIAETCA, TaK U 6bITb
npoAsJieHneM 3aboneBaHui, Npwn KOTOPbIX B OpraHn3me BO3-
HUKaIOT Te€ WU NHbl€ NaTONOrmvyeckne NUaMeHeHnA.

Ta6nuua 14. VHble TenlecHble CUMMTOMbI 11 PACCTPONCTBA PYHKLMI CTPECCOBOrO XapaKTepa, He BOLIeALVe B Apyrue py-

6purKM

Table 14. Other physical symptoms and disorders of functions of a stress nature, not included in other headings

WHble TenecHble CUMNTOMbI U paccTpoiicTBa GYHKLMI CTPECCOBOro
xapakTepa / Other physical symptoms and disorders of functions

Ne
of a stress nature

YacTrota ynommHaHua CMMNTOMOB
cneuyunanuctamu / Frequency of
symptoms mentioned by specialists

n %

1 HapyweHus cHa / Sleep disorders 3 21,4
2 bonm/Pains 2 14,2
3 TowmHoTa/Nausea 2 14,2

AunckomdopT B 0651acT WEitHO-BOPOTHNKOBOI 30HbI /
4 . . . 2 14,2

Discomfort in the cervical-collar area

lFonoBokpyxeHue / Dizziness 2 14,2

Bonb B cnuHe / Back pain

1 7,1

1 7,1

lFonoBHble 6onu / Headaches

1 7,1

5
6
7 bonb B cycTtaBax/ Joint pain
8
9

MbiweuHble 60nm / Muscle pain

1 7,1

10 ®@aHToMHble 60nm / Phantom pains

1 7,1

11 PacnupaHwme, Taxectb / Distension, heaviness

1 7,1

12 YyvauweHHoe cepauebueHune / Rapid heartbeat

1 7,1

CTATbU




BULLETIN OF REHABILITATION MEDICINE | 2025 | 24(3)

OkoHyaHue mabnuuysl 14/ Table 14 End

WHble TenecHble CUMNTOMbI U paccTpoiicTBa GYHKLMI CTPECCOBOro
Ne xapakTepa / Other physical symptoms and disorders of functions

of a stress nature

Yacrora YyNOMWHAHNA CMUMNTOMOB
cneyuanuctamu / Frequency of
symptoms mentioned by specialists

n %

13 MocToAHHaA yctanoctb / Constant fatigue

1 7,1

14 ConnusocTb / Drowsiness

1 7,1

15 CHumkeHue/nosbiweHuve anneTuTa / Decreased/increased appetite 1 7,1

BbicoKas 4yBCTBUTENIbHOCTb K TAKTWIbHbIM OLYLIeHUAM, 3ByKaM,
16 BKycam, 3anaxam, cBeTy / High sensitivity to tactile sensations, 1 7,1

sounds, tastes, smells, light

17 BbinapeHue Bonoc / Hair loss

1 7,1

18

3anuHKuK, NOBTOPEHUS, 3aBUCAHNA Ha OTAENbHbIX C/IOBaxX U 3BYKax /
Hesitation, repetition, freezing on individual words and sounds

1 7,1

19 Discoordination of mouth and nose breathing

AnckoopauHaLms poTOBOro v HOCOBOro AbixaHuA /

1 7,1

20 InasHasa 6onb / Eye pain

1 7,1

CHIKeHMe oCTPOTbI 3peHuns /

21 Decreased visual acuity

1 7,1

MoBbiWweHHasA YyBCTBUTEJIbHOCTD a3, YyBCTBO NHOPOAHOIO TeJsa

22
in the eye

B rnasy / Increased sensitivity of the eyes, sensation of a foreign body 1 7,1

23 WUs6eraHme Apkoro cBeta / Avoiding bright light

1 7,1

MpumeyaHue: npusedeH aHaU3 pe3ysbmamos omeemos 14 epaueli, Komopsle 3anoHUIU OaHHbIU pa3des; meMHbIM yge-

mom 8bl0esieHbl KITUHUYeCcKU He3Ha4yumeole NpU3Haku.

Note:thisis an analysis of the responses of 14 physicians who completed this section; clinically insignificant signs are highlighted

in dark color.

3AKJNKOYEHUE

B aHKeTMpoBaHMM NO COMaTOBereTaTMBHbIM MpPOAB-
NeHnAM cTpecca NPUHAAW y4yacTue HemnocpencTBEHHO
OKa3blBatole noMoLlb NauneHTam B MefULUMHCKUX y4-
peXxaeHnAX Bpaun pasfinyHbIX CcrneunanbHOCTen U meau-
umHckme ncuxonoru (Bcero 160 pecnongeHTtos). LWupo-
KU CMEeKTP PecrnoHAEeHTOB, OTHOCALMNXCA K Pa3fINYHbIM
crneunanbHOCTAM NO3BOAMA OO6BbEMHO PacCMOTPETb UH-
TepecyloLmne pacCcTPonCTBa 1 BblgennTb 47 ncMxocoma-
TUYECKNX CMMMTOMOB CO CTOPOHbI Pa3fiMUHbIX OpPraHoB
N CUCTEM, Pa3BUBAIOLMXCA NMOJ BO3LENCTBUEM CTpecca.
B nprvmeHaeMbIx B HacToALee BpemMa 61aHKOBbIX popmax
OMPOCHUKOB, cocToAwmx n3 10-50 nyHKToB [14], BONpOChl
HanpaB/ieHbl Ha O6LLYI0 OLLEHKY YPOBHSA UCMbITbIBAEMOro
anckomoopTa 1 cogepat B cebe obume Hanbonee pac-
NPOCTPaHEHHble COMAaTUYECKME CUMMTOMbI CTpecca Nnbo
He cofepaT UX BoobLe, UTO OrpaHUYMBaAET NPoOBeLeHNe
npy Mx NOMOLM ANArHOCTUKN WNPOKO PacnpoCTPaHeH-
HbIX B MEAULUHCKNX YYpexAeHMNAX COMaTUYecKkoro npo-
dnnAa NCMXoCoMaTMUeCKUX PacCTPONCTB. BblgeneHHble
B pe3ynbTaTe NPOBeAEHHOro aHKeTUPOBAHUA CUMMTOMbI
nernn B OCHOBY pa3pabaTbiBaeMoro onpocHuka «Kom-
nneKkcHas oueHkKa Gp13MoNornYeckux CUMNTOMOB NPOSB-
neHuna ctpecca». [NockonbKy BCe npefcTaBfeHHble CUM-
NTOMbl HecneundUUHbl U MOTYT BCTPEYaTbCA He TONbKO
npu cTpecce, HO 1 NP APYrMX NaTONOrMYEeCKmX COCTOA-
HUAX, Mbl MPULWAN K BbIBOAY O HEOOXOAMMOCTY fobaBne-

ARTICLES

HUA K HUM JOMOHNUTENbHbIX MOAPOGHbIX XapaKTePUCTUK,
nosgonswwmx 6osee TOUHO onpeaensTb UX CTPECCOBbI
xapakTep. B unpposom popmate no metomy «aepeso pe-
WeHn» HaMmn paspaboTaHa paboyas Bepcua ONPOCHNKA,
KoTopas BK/OYaeT 7 pas3fenoB: CepaevyHo-coCcyamcras
cUCTeMa, NMLeBapuTeIbHanA CUCTEMA, HEPBHAA CUCTEMa,
AblXaTe/ibHasA CUCTEMA, MOYENOoBas CUCTEMA, YentoCT-
HO-NNLEBan cucTemMa ¥ Apyrve paccTponcTsa. Kaxkablii
pa3gen BK/OUaeT nepeyeHb COOTBETCTBYOWNX ANCHYHK-
LVOHASbHbBIX CUMMTOMOB. MaumneHT BbIGMpPaeT TONbKO Xa-
paKTepHble A5 Hero ANCOYHKLUM 13 NPEASIOKEHHOrO ne-
peuHs, NepexoamnT Mo CCbifiKe 1 OTBEYaET Ha YTOUHALWMe
BOMPOCbHI, NpeAcTaBAsAowme co60M ANarHOCTUYECKUIA an-
roputm, Bepuonumpyowmii coctosiHne. OXngaeTcs, Yto
AaHHAA MeToauKa OyAeT 3HauMTeIbHO SKOHOMUTL BPeMs,
NPUGNMKAACH K CKPUHVMHTOBOW, 1 OQHOBPEMEHHO 3a cUeT
LefleHanpaBieHHON OLEHKN KOHKPETHOIO COCTOAHNA MNo-
3BO/IUT HAfEXHO [MarHOCTMPOBaTb aCCOLUMPOBAHHbIE
CO CTPEeCCOM PacCTPOMNCTBa U MPUHATb Mepbl MO UX Kop-
pekuuu.

O2paHu4eHus ucce0o8aHus

OrpaHMyeHVeM WCCNefOBaHMA MOXHO CUMTaTb He-
paBHOMEPHYIO NPeACcTaBIeHHOCTb B BbIOOPKE pPa3finyHbIX
cneuvanucToB: npeobnagaHve HEBPOJSIOroB 1 Tepanes-
ToB/Bpayel obuie MpakTUKKM cpefu obuien BbIGOPKM,
HebornbllOe KONMYecTBO Bpauel bonee y3Kux cneyunanb-
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HOCTel (4epMmaTosnor, yposior, peBMaTosor, MHPEKLMOHUCT,
odpTanbmMosor), YTo, BO3MOXKHO, OrPaHNYMIIO MoyYeHne
MOJIHOTO CMEKTPa COMaTOBEreTaTBHbIX CUMMTOMOB MO OT-
AenbHbIM opraHam 1 cuctemam. C Apyrovi CTOPOHBbI, COCTaB
CNeumnanmncToB BroJIHE COOTBETCTBYET WX NpefCcTaBieHHOo-
CTW B NEPBUYHOM 3BeHE MEAULIMHCKOW MOMOLLY, MOCKOSb-
Ky MaLueHTbl Yale Bcero obpallatoTcs UMEHHO K Bpadam
o0LWeln NPaKTKKY, a NPU NOJO3PEHUN Y ceba TeX UK Ha-
PYLIEHUI CTPECCOBOrO/HEPBHOMO MPOVCXOXKAEHWA yvalle
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BCEro oOpaLlaloTCcA K HEBPOJIOTY, HEXenn K ncuxuatpy/
ncuxoTepanesTy.
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neyeHvie Matepuanamy ana UCCNefoBaHNA, aHanu3 AaHHbIX;
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PYKOBOACTBO MPOEKTOM.

UcToyHukn ¢nHaHcupoBaHmA. PaboTa BbiNONHeHa
B paMKax rocyfapcTBeHHoro 3afgaHma Munsgpasa Poccun
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KoHnukT nHtepecoB. MapueHkoBa JI1.A. — npepgcepatens
pefakuMOHHOro CoBeTa XypHasa «BeCTHUK BOCCTaHOBUTENb-
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3Tnyeckoe yTBepXKaeHue. ABTOPbI 3aABNAIOT, YTO BCe NPOo-
uenypbl, NCMONb30BaHHblEe B JAHHOWN CTaTbe, COOTBETCTBYIOT
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NndopmupoBaHHoe cornacme. B nccnegosaHmy He pac-
KpblBaeTcsA CBefeHUN, NO3BONAWMX aeHTUGULUMpoBaThb
JINYHOCTb naumeHToB. OT BCeX MaLMEHTOB (3aKOHHbIX Npea-
cTaBuTenen) 6bi10 NONyYeHO NMCbMEHHOE coracue Ha nyonu-
KaLmio BCE COOTBETCTBYIOLEN MeaULMHCKON MHPopmaLmm,
BKJIIOYEHHOW B PYKOMUCh.

[ocTyn K flaHHbIM. [laHHble, NOATBEPKAAIOLLME BbIBOAbI 3TOFO
nccnefoBaHmA, MOXKHO MOJTYYUTb MO 3aMpocy y KOppecnoHaun-
pytoLiero aBTopa.
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PE3IOME

BBEJEHUE. KnuHryecky 4acTo BbisiBIsiIEeMOe COYeTaHMe POHXOMaTum (Xxpana) U CUMHAPoOMa o6CTPYKTUBHOMO anHo3 cHa (COAC) npeg-
cTaBnAeT coboi BaxHyl0 Npobnemy COBpeMeHHOW MefuuMHbl. KoppeKunio AaHHONW NaToNornn ¢ U3BECTHbIM YCMEXOM BbIMOSHAOT
XNPYPruyecky, O4HaKo B 3TOW CBA3W CrepyeT yKa3aTb Ha 0COOEHHOCTY COCTOAHMUA BONbLUMHCTBA NaLVEHTOB, MPENATCTBYOLME One-
paTUBHOMY BO3AEMCTBUIO, @ TakKe Ha OTMEYaeMylo YacToTy peLmamBoB npouecca. Kpome Toro, 3HaUMMOCTb B OOCTPYKLMU BEPXHIX
AblXaTenbHbIX NyTel GakTopoB MPEeXOAALLEro Xapaktepa, TPeOyLWNX KOPPEKLMN NMEHHO B ¢da3e 060CTpeHns, CBUAETENbCTBYeT
0 NepcneKTUBHOCTA Pa3paboTKy COBPEMEHHDBIX TEPANEBTUYECKNX MOLXOAOB.

LIEJIb. V3yuntb 3dPeKTNBHOCTb OPUTrMHAIbHOTO METOAA CMEKTPaIbHON GOToTepanmmn B KOMMIEKCHOM JIeYEHUN NaLMEHTOB C POHXO-
natuen n COAC.

MATEPUAJIbl U METO[bI. Mo HabnogeHvem Haxoannocb 90 NaumMeHToB (67 MyXXUMH 1 23 XeHLWMHbI) B Bo3pacTte oT 30 fo 75 net
¢ poHxonatuen n COAC cpepHeii cteneHn Taxkect. O6cnefoBaHNe AaHHbIX MWL, MPOBOAMN NMyTEM aHKETMPOBaHUA, GaprHrockonuy,
pecnmpaTopHOro MOHWTOPVHIA, OHU CAABann BMOXMMMYECKUA aHanmu3 (C nogcyeTom GanaHca pAfa MUKPO3IEMEHTOB) IO JIeYeHUs,
yepes 10 gHel 1 3 MmecAua nocse neyeHns. [laHHble nuua 6binv pa3geneHbl Ha TPY NeyebHble rpynbl, Kaxkaaa coctoana 3 30 YenoBek.
Bo Bcex rpynnax BbINONHANM CTaHAAPTHOE BO3AENCTBME, BK/IOUaloLLee MO3MLNOHHYI0 Tepanuio, ’MMHaCTUKY MbiluL, opodaLimanbHON
obnacTtv n gp. B 1-1 rpynne orpaHMunBanucb 3Tim, TOrAa Kak BO 2-i JOMOHATENbHO NCMONb30Bav HOLLEHWE BHYTPVPOTOBOI Kanbl,
a B 3-1 — HOLUeHNe Kanbl 1 NpoBefieHne cnekTpanbHou GoToTepanuu.

PE3YJIbTATbI U OBCYXKAEHUE. [laHHble aHKeTVPOBAHHOIO OMPOCa, BbIMOJIHEHHOTO NOC/Ie IeYeHUA, OTPa3UAN perpecc NPoABIeHNN
3aboneBaHuA y NaLUMeHTOB BCEX MPYNM, HO C MPYOPUTETOM TPETbEN rPYMrbl, eYeHre NaLMEHTOB KOTOPOW BKITIOYANO CMeKTpasbHYio
doTtoTepanuio. CHUXKeHVe MHTEHCUBHOCTY Xparna U YMeHbLUEeHe KONMyecTBa 3MM3040B HOYHOIO anHo3 Npu yyyLleHnN KayecTBa CHa
oTMeyeHo Yepes 10 gHer neyeHunAa 'y 12 nauneHToB NepBow rpynmbl, 18 — BTOpon 1 21 — TpeTbei, a Yepes 3 mecALa NeyeHnsa CoxpaH-
HOCTb neyebHoro adpdpeKTa oTMeUeHa y 9 nalumeHTOB NepBoV rpynmbl, 11 — BTOPON 1 15 — TpeTbel, YTO KOPPENMPOBaso C yBenuye-
HMeM yPOBHA KaNvA, MarHusA, MapraHua n kanbuma n cootsetcteoBasno nepexony COAC 13 cpefHeli CTeneHu B NIETKyL0.
3AKNKOYEHME. CnektpanbHada doToTepanua ABnAeTca 3GPeKTUBHbIM METOLOM, MOKa3aHHbIM K MCMOMIb30BaHNIO B KOMMIEKCHOM Jle-
YeHUN naumneHToB c poHxonaTuen n COAC cpefHel CTENEHM TAXKECTN.

KJNTIOYEBDIE CJIOBA: porxonatis, cMHAPOM O6CTPYKTUBHOIO anHOS CHa, HAEKC anHO3/MUMOMHO3, MATKoe HeGo, CneKkTpasb-
Haa poToTepanus
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Application of Spectral Phototherapy in the Treatment
of Patients with Ronchopathy and Obstructive Sleep Apnea Syndrome:
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ABSTRACT

INTRODUCTION. The clinically frequently detected combination of ronchopathy (snoring) and obstructive sleep apnea is an important
problem in modern medicine. Correction of this pathology is performed surgically with known success, however, in this regard, it
is necessary to point out the features of the condition of most patients that prevent surgical intervention, as well as the observed
frequency of recurrence of the process. In addition, the importance of transient factors in upper respiratory tract obstruction, which
require correction during the acute phase, indicates the prospects for the development of modern therapeutic approaches.

AIM. To study the effectiveness of the original spectral phototherapy method in the complex treatment of patients with ronchopathy
and obstructive sleep apnea syndrome.

MATERIALS AND METHODS. The study included 90 patients (67 men and 23 women) aged 30 to 75 years with bronchopathy and
moderate obstructive sleep apnea. The examination of these individuals was carried out using questionnaires, pharyngoscopy,
respiratory monitoring, and biochemical analysis (calculating the balance of a number of trace elements) before, 10 days, and 3 months
after treatment. These patients were divided into three groups, each consisting of 30 people. In all groups, standard treatment was
performed, including positional therapy, exercises for facial muscles, etc. In group 1, they limited themselves to this, while in group 2,
they additionally used intraoral mouthguards, and in group 3, mouthguards and spectral phototherapy were used.

RESULTS AND DISCUSSION. The data from the questionnaire survey performed after treatment reflected the regression of disease
manifestations in patients of all groups, however, with the priority of the third group, the treatment of which included spectral
phototherapy. A decrease in the intensity of snoring and a decrease in the number of episodes of sleep apnea with improved sleep
quality was noted after 10 days of treatment in 12 patients of the first group, 18 in the second and 21 in the third, and after 3 months
of treatment, the preservation of the therapeutic effect was noted in 9 patients of the first group, 11 in the second and 15 in the third,
which correlated with an increase in potassium, magnesium, manganese, and calcium, and corresponded to the transition of OSA from
moderate to mild.

CONCLUSION. Spectral phototherapy is an effective method indicated for use in the complex treatment of patients with ronchopathy
and obstructive sleep apnea syndrome of moderate severity.

KEYWORDS: ronchopathy, obstructive sleep apnea syndrome, apnea/hypopnea index, soft palate, spectral phototherapy
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BBEOEHUE

CoueTaHvie poHxonmaTuM M CUHAPOMA OBCTPYKTMBHOMO
anHo3 cHa (COAC) sBnAeTca pacnpoCTpaHeHHOW MaToso-
rmen, npeactaBnALen cobor akTyanbHy npobnemy co-
BpPEMeHHOW MeAuLUHbL. Y1MCNo MaumneHTOB, HYXAaloLWwmxca
B JleueHUn 1 NpodunaKkTuKe OCIOKHEHWI NpoLecca, OTu-
UaeTCA HeYKNOHHbIM POCTOM, UTO OnpeaenseT NONCK HOBbIX
MeTOZ0B KOPPeKLMM 3TOro COCTOAHMA. 34eCb C U3BECTHbIM
ycnexom NprYMEHSAIOT XMpypruyeckoe nocobre, ogHako no-
fobOHOoe BMeLlaTeNlbCTBO Ha MArkom Hebe 3avacTylo npu-
BOAMT K TPaBMaM MbiLLL, COMPOBOXAALMXCA YACTUUYHBIM
OTTOPXKEHNEM TKaHW, rMnoTpodurert 1 rmnoTOHNER MbILLL
n gp. [1, 2]. NosTomy NpofomKaeTca NONCK HOBbIX MHHOBA-
LIMOHHbIX METOAOB B KOMMIEKCHOM JIeYeHN JaHHOW KaTe-
ropum 60onbHbIX [3, 4]. HeobxoarMo yumTbiBaTb 1 0COOEHHO-

ARTICLES

CTW COCTOAHMA OONbLUMHCTBA NAaLNEHTOB, NPENATCTBYOLME
onepaTUBHOMY BO3AENCTBUIO. M, HaKoHeLl, 3HaUMMOoCTb dak-
TOPOB MpPexofALLero xapakrepa B 06CTPYKLMN BEPXHUX [bl-
XaTenbHbIX NyTen, TpebyoLWwmx KoppeKkunu MMeHHo B dase
060CTpeHns, CBUAETENbCTBYET O NEPCNEKTUBHOCTY pa3pa-
6OTKM MMEHHO TepaneBTUYecKnx noaxofos [5]. Mpu 3Tom
B C/lyyYae nierkom u cpepHein cteneHn Taxectn TeyeHna COAC
KOHCepBaTMBHOE JleyeHue ABNAETCA MeToAoM Bbibopa nnbo
3Tanom, NpeABapALLMM OnepaTVBHOE BO3eCTBYE.

LENb

M3yunTtb 3pPeKTUBHOCTb OPUTMHANIBHOTO METOAA CrekK-
TpanbHoW GoToTEpPanVN B KOMMNEKCHOM JleYeHnn nauu-
€HTOB C POHXOMaTheN 1 CMHAPOMOM OBCTPYKTUBHOIO ar-
HO3 CHa.
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MATEPUAJIbl U METO[bI

B wuccnepoBaHve 6bino  BKAoYeHo 90 nauMeHToB
(67 My>KUMH 1 23 >KeHLWWHbI) B Bo3pacTe oT 30 go 75 net
c ponxonatuen n COAC cpefHel cTeneHn TAXKECTH.

PaboTa BbINoOSIHEHa B COOTBETCTBMM C TpeboBaHUA-
MK 3TUYECKOro Kogekca Bpaya Poccuiickon Oepepauun
n XenbCMHKCKOW Aeknapauun BcemmpHon megnumnmHCKomn
accouymaumn. MpoBegeHne nccnepoBaHnAa ofobpeHo fo-
KanbHbIM 3TnYeckum Komutetom OIrbOY BO «MocKOBCKIIA
roCyAapCTBEHHbIA MefMKO-CTOMATONIOTMYECKUA YHUBEpP-
cutet um. AWM. EBgokmmoBa» Munsgpasa Poccun (npoto-
kon N2 25 o7 05.02.2021).

AHKETUPOBAHHbIN ONpPOC NpeaBapAn NpoBeaeHne Kiu-
HUYECKOro ocmoTpa. MPOMKOCTb (MHTEHCMBHOCTbL) Xpana
OLeHMBaANN C MOMOLLbIO OMPOCa KaK MaumeHTa, Tak 1 nu,
HOUYIOLLMX C HAM B OL4HOM MOMeLLeHNN. [1NA OLeHKM Kaye-
CTBa CHa 6bl1 NpUMeHeH MNMUTTCOYPrcKnin oNPOCHUK.

C uenbio NOATBEPXKAEHUA HaNMuMA U CTEMEHU TAxe-
CTU MaTONOMMMN OCYLLECTBAANN PEeCNUPaTOPHbIA MOHUTO-
PUWHT C nomoLwbto AnarHocTnyeckon cuctembl SOMNOchec
micro (fepmaHus). NMpubop no3sonAeT ocyLecTBAATb KPY-
FMOCYTOUHbII MOHUTOPUHT U3MEHEHUI KONMMYECTBEHHbIX
nokasaTefiell WHAEKCa anHO3-TMMOMHO3, MNPOLEHTHOrO
copepXaHuA okcuremornobrHa B apTepuriasibHOM KpPOBU
(5a0,), curHanos xpana. VismepeHna cofepaHna MUKPO-
snemeHTOB K, Ca, Mg, Na, Mn, Cu B KpoB/ NpoBOANAN C NOo-
MOLLbIO  3NIEKTPOTEPMUYECKON aTOMHOABCOPOLNOHHOM
cnekTpockonuu (npubop «KBaHT-Z.9TA», Poccus).

Habniogaemble nvua MeTOAOM MPOCTON pPaHAOMU3a-
Lun 6blIN pasgeneHbl Ha Tpuy NiedebHble rpynnbl, Kaxaan
13 30 yenosek. Bo Bcex rpynnax BbINOMHANM CTaHAAPTHOE
BO3[eNCTBUE, BKJIIOYatoLLee NO3MLMOHHYIO Tepanuio, rmm-
HaCTVKy MbiwwL, opodaumnanbHoOn 061actu, oTkas oT npume-
HEHMA CHOTBOPHbIX N TPaHKBWUIM3aTOPOB. Mo3MLUMOHHOoe
neyeHue BKNYasno B cebA BbI6Op noayLiKky, obecneyeHve
BO3BbILIEHHOMO MOJIOXKEHWUSA U3roIoBbA, COH Ha 60OKY. M-
HaCTWKY MbILL, A3blKa, MATKOro Heba 1 rOoTKU NPOBOAUIN
no metogy bysyHosa P.B. c coasT. (2013) [6].

MNpumeHeHne Kanbl, 3$pPEKTMBHOCTL KOTOPONM [OKa-
3aHa NPV HeOoCNIOXHEHHOM xpane, conpsaxeHHom ¢ COAC
NErkon 1 cpepHen cteneHn, cnocobcTBoBano yBenyeHnto
nepenHesagHero pasmepa rnotku [7, 8l.

Metogn cnekTpanbHon ¢oToTtepanuu (COT) B Buae no-
KaNlbHOro BO3AENCTBUA Ha BLUONOrMYeCcKn akTUBHbIE TOUKM

BAT n A3PK nuua /
BAP and ARZS of the face

Puc. 1. MeToauKa npoBefeHns cneKkTpaibHon poToTepanum

Fig. 1. The technique of spectral phototherapy

BAT n A3PK wewn /
BAP and ARZS of the neck
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N aKTVBHble pedrieKCcoreHHble 30Hbl KOXK obecrneunBaeTt
LOCTaBKY HEOOXOAMMbIX MUKPO3JIEMEHTOB K TKaHAM C Mo-
MOLLbIO MyNbTUCNEKTPanbHOW 3SHeprun cBeTa (annapat
«CMEKTO-P», Poccua). B yacTHOCTU, BO3AENCTBUE CNEKTpa-
MU XUMUYECKUX DNIEMEHTOB, BXOAALMX B COCTaB KaToda
namnbl TMna «K-Mn», 060CHOBaHO C NMO3MLWIA UX Yy4acTUA
B obecrneyeHnn HopMasibHOM paboTbl TpaHCMeMOPaHHbIX
KNEeTOYHbIX «HacocoB» [9].

COT npoBoguTCA NyTEM BO3AENCTBUA CMEKTPOB MUKPO-
anemeHToB Kanusa (K), kanbuusa (Ca), mardua (Mg), HaTpua
(Na), megun (Cu), mapraHua (Mn) Ha obnactb nuua (no6,
LEKN, YIWHAA PAaKOBUHA), LWeKn, NepeaHel YyacTu rpygHom
KNeTKW. B nonoxeHnn cnaa naymeHTy Ha 3T 30Hbl HAHOCAT
Kpem «COT N2 1». M3nyuyatenb «K—-Mn» duKcnpyeTca Ha ak-
TUBHbIe pedeKCoreHHble 30Hbl KOXIW. DKCNO3MLMA COCTaB-
naet ot 0,5 Ao 2 MUHYT (puc. 1).

B 1-i1 rpynne orpaHnumMBannicb CTaHAAPTHbIM MOAXO-
LOM, BO 2-11 rpynne AOMNOAHUTENbHO UCMOJIb30BaIv HOLLEe-
HMe BHYTPMPOTOBOro Peno3nLNOHMPYIOLWEro anmiankaTo-
pa (kanbl), B 3-1 — HOLUEHMEe Kamnbl N NPOBEAEHNE CMeK-
TpanbHom ¢oToTepanuu.

JleueHne BO Bcex rpynnax MNPOBOAWIN B TeuyeHue
10 OHel, a caMo UccnegoBaHMe BbIMOHANOCL B 3 3Tana:
[0 neyeHus, yepes 10 gHel 1 3 MmecAla Nocne nevyeHus.

CTaTUCTNYECKNI aHANW3 MPOBOAWICA C MOMOLLbIO NPO-
rpamMmmHoro obecneveHua SPSS Statistics 26 (IBM). OcHoBow
onucaTeNlbHOM CTaTUCTUKU ONIA KONIMYECTBEHHbIX Mepe-
MEHHbIX ObINN CpefHNE 3HAYEHUA U CpefHEKBAgPATUYHOE
OTKJIOHEHWe AN MefraHa 1 KBapTuan. Bo Bcex cnyvaax
NCMOoNb30BaNu ABYCTOPOHHME BapWaHTbl CTaTUCTUYECKIMX
KpuTepues. Hynesylo runotesy otsepranu npu p < 0,05.
KauecTBeHHble NoKa3aTenun CpaBHUBANM C MOMOLLbIO KpW-
Tepua MupcoHa. KonnyectBeHHble NOKasaTenn CpaBHUBA-
NN B CJlyyae HecBA3aHHbIX BbIOOPOK Mpu MOMOLYM KpuTe-
puAa Kpackena — Yonnuca ¢ anoCcTepruopHbIMY MONapHbIMA
CcpaBHeHMAMN No mMeTody MaHHa — YWUTHM ¢ nonpaBkomn
no boHdeppoHN Ha MHOXKECTBEHHOCTb CPaBHEHUIA, B Cly-
Yae CBA3aHHbIX BbIGOPOK — KpuTepua BunkokcoHa.

PE3YJIbTATbl U OBCYXXOEHUE

B xope obcnegoBaHua Hanuume ponxonatum ¢ COAC
CpefHen CTeneHn TAXKeCTV NOATBEPKAEHO Y BCeX MaLneH-
TOB. Pe3ynbTaTtbl aHKETUPOBAHHOIO OMNPOCA, BbINMOTHEHHOTO
yepe3 10 gHel nocne neyeHns, OTPa3uAN perpecc KNNHU-

BAT 1 A3PK rpyaHoi knetkm /
BAP and ARZS of the chest

MpumeyaHue: AT — 6uosoe2udecku akmusHble moyku, AP3K — akmusHsle peghiieKco2eHHbIe 30Hbl KOXU.
Note: BAP — biologically active points, ARZS — active reflexogenic zones of the skin.
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UecKMx NposABneHUn 3aboneBaHWA BO BCeX rpymnnax, Ho
C NpuopuTeToMm 3- rpynnbl. Tak, CHUXEHWE MHTEHCUBHOCTM
Xpana, yMeHbLUeHNe 3MN3040B BO3HUKHOBEHUA HOYHOIO
anHO3 NPW yNyyleHNN KayecTBa CHa OTMeyeHo Yy 12 nauu-
eHToB 1-n rpynnbl, 18 — 2-n 1 21 — 3-n. 1o ncteueHnn Tpex
MeCALEeB COXPAaHHOCTb AOCTUTHYTOro 3¢¢pekTa oTMeyeHa
y 9 nauyuneHtoB 1-n rpynnol, 11 — 2- 1 15 — 3-n, npu 3TOM
CTaTUCTUYECKONM 3HAUYMMOW Pa3HULbl MeXAay rpynnamm co-
rMacHO CYGBbEKTMBHOWM OLEHKE CaMMX MaLMEHTOB He Nosy-
yeHo (p = 0,058 n p = 0,238), ofHAKO UMEHHO B 3-11 rpynne
(npumeHeHne COT) y Hambonbluero KonmMyecTsa nayneH-
TOB OblN1 AOCTUTHYT Hanbonee CTONKUN 3$PeKT.

[dvHamnKa BblpaXeHHOCTX Xpana Ha ¢oHe nevyeHuA
oLeHMBanacb C MOMOLLbIO PECNNPATOPHOrO MOHUTOPWHIA
(tabn. 1).

Mpn O06BLEKTUBHONM OLEHKe Bblpa)KeHHOCTU Xpana ye-
pe3 10 gHeln neyeHUs oTMeYeHa NonoXKnTeNbHaA AUHaMM-
Ka BO BCeX TpeX rpynmnax nalueHToB, KOTopasa coxpaHanach
1 yepes 3 mecALa Noc/e Havyana neyeHns, B 6onbluei Bbl-
pa)KeHHOCTUN y MALMEHTOB 2-I1 U B OCO6EHHOCTU 3-I1 rpyn-
Mbl, TaK Kak B AOMOJIHEHME K CTaHAAPTHOW Tepanuu npu-
MeHunu Kanol n COT.

[laHHble 6UOXMMMNYECKOrO aHanm3a U pecnupaTopHo-
ro MOHUTOPWUHIra OTPa3vIN OfHO3HAYHOE MPEeNMYyLLECTBO
noaxoja, BKtoyatowero ncnonb3oaHue COT (Tabn. 2).

YpoBeHb Kanua 3HaunTenbHO YBENMYMACA B 3- rpynne
Ha poHe neuyeHua yepes 10 gHeN, Yepes TpU MecsaLa ero
YPOBEHb HECKOJIbKO CHM3WJICA, HO BCE pPaBHO OCTaBasCA
3HAUMTENbHO Bbllle NCXOAHOro. Bo 2-1 rpynne n3ameHeHui
YPOBHA KanunaA He 0OTMeYanochb.

YPOBHW HaTpus U Meau He U3MEHANUCb HU B OQHOW
rpynne Ha NPOTAXKEHUW BCErO NepPUOAa NeYeHA.

YpoBeHb MarHua 3HaUNTENIbHO YBENNYNIICA B 3-1 rpyn-
ne Ha ¢oHe neyeHus yepes 10 gHel, Yyepes TpM mecALa
ero ypoBeHb CHU3WCA, HO BCe PaBHO OCTaBasCA 3Hauu-
TeNbHO Bblle NCXOAHOro. B 1-1 rpynne oTmeyanocb CHU-
XeHune ypoBHA MarHuA K 10-My JHIO fleyeHunn, HO Yepe3
3 mecALla neyeHnA ero ypoBeHb CTajs COMoCTaBuMM C UC-
XOOHbIM. Bo 2- rpynne nm3meHeHUn ypoBHA MarHuA He
OTMeyvanocho.

YpoBeHb MapraHua 3HauUTeNbHO YBEANUYUNICA B 3-ei
rpynne Ha ¢poHe neuyeHna yepes 10 gHewn, yepes 3 mecaua
€ro ypoBeHb CHM3MIICA, HO BCE PaBHO OCTaBaCA 3HauUTENb-
HO BblILLE NCXOAHOro. Bo 2-1 rpynne oTMeuanocb CHUXKeHne
YPOBHA MapraHua K 3-my mecauy neyexus. B 1-n rpynne ns-
MEHEeHMIN yPOBHA MapraHLa He oTMeYasnochb.

YpoBeHb KanbLya 3HaUNTeIbHO YBENNYWACA B 3-1A Fpyn-
ne Ha ¢poHe nevyeHnAa yepes 10 gHen, yepes 3 mecAla ero
YPOBEHb CHU3WJICA, HO BCE PaBHO OCTaBasncCA 3HaUYUTENIbHO
BbllLEe NCXOAHOrO0. B 1-1 1 2- rpynnax n3mMeHeHUn ypoBHA
KanbLma He OTMeYanochb.

MHAeKC anHO3-r’MNOMNHO3 3HaUMTENIbHO YMEHbLUNSICA BO
BCEX Tpex rpynnax Ha ¢oHe Tepanum Kak no cpaBHeHUo
C VCXOAHbIM YPOBHeEM, Tak 1 nocne 3 mecAueB No Cpas-
HeHuto C cocTosHMeM Yepe3 10 gHeln Ha GoOHe neyeHwus.
AHanorMyHo [OCTOBEPHO M3MEHANICA U YPOBEHb OKCUre-
MOrfobrHa, TONbKO B CTOPOHY YBeNMYEHUA ero copep-
XaHuA. Hanbonee Bblpa)eHHble M3MEeHeHNA OTMevanucb
B 3-1 rpynne.

Taknm obpa3zom, 3pdeKTUBHOCTb LlAHHOTO BO3AeNCTBYA
Oblna NOATBEpP)KAEHA CHUMKEHMEM MHAeKca anHo3-runon-
HO3, NOBbILIEHNEM COAEPKAHUA OKCMreMornobuHa B Kpo-
BW, UCYE3HOBEHMEM WIN YMEHbLUEHNEM WHTEHCUBHOCTYU
xpana, uto otpasuno nepexoqd COAC n3 cpepHen cteneHn

Ta6bnuua 1. JuHaMmunKa BbIpaXXeHHOCTM Xpana Ha poHe neyeHus
Table 1. Dynamics of snoring severity on the background of treatment

lpynna / Group p. |
Mapametp / Parameter oou. P posthoc
1 (n = 30) 2 (n = 30) 3 (n = 30) pgener.

MpoueHT xpana o Hayana nevenus (1) / . . . L
Percent of snoring before treatment 35[34;36] 35[33;371 35133;371 >0,05
MpoueHT xpana yepes 10 gHen nocne <0.00]
neyeHwms (ll) / Percent of snoring after 15[14; 16] 10[7;13] 71[6;8] <0,001 p”r3_ 0 '024
10 days of treatment Py =0
MpoueHT ymeHblUeHNA Xpana yepes 10 agHen <0.00]
neyeHwms / Percent reduction of snoring after 20[18;22] 25[21;29] 28[25;31] <0,001 Pras <

p, ,=0,029
10 days of treatment
pl-ll < 0,001 < 0,001 < 0,001 — —
MpoueHT xpana yepes 3 mecAua nocne
neyenwms (lll) / Percent snoring after 18 [14; 22] 12[9;15]  8[7,9] <0001 p, ., <0001
3 months of treatment
MpoueHT ymeHbLUeHUsA Xpana Yepes
3 mecsLa neyeHNA NO CPaBHEHUIO <0.00]
c ucxoaHbimM npoueHTom / Reduction 17 [14; 20] 23[20;26] 27[25;29] <0,001 p1*2'3_ 0 '003
of snoring after 3 months of treatment Py =0
compared to baseline percentage
pli-ll 0,001 0,017 > 0,05 o
pl-ll < 0,001 < 0,001 < 0,001
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Ta6nuua 2. MNokasaTtenu ypoBHA MUKPOINIEMEHTOB B KPOBM 1 PECMINPATOPHOrO MOHMUTOPMHTA Y NaLMeHTOB B AVHaMUKe
Table 2. Indicators of trace elements level in blood and respiratory monitoring in patients in dynamics

lpynna / Group
Mapametp / Parameter P/ Pyerer. P posthoc
1 2 3
[lo Hauana neueHus (I) / before treatment (l)

K, mmonb/n / K, mmol/I 4,05+0,21 4,07 +0,18 4,03+0,19 > 0,05 —
Ca, mmonb/n / Ca, mmol/l 2,21+0,02 2,23 +0,03 2,22 +0,03 > 0,05 —
Mg, mmonb/n / Mg, mmol/l 0,75+0,04 0,72+0,03 0,73+0,03 0,009 p,,=0,010
Na, mmonb/n / Na, mmol/l 140,77 £2,18 140,93 £2,07 141,07 +2,10 > 0,05 —
Mn, mkr/n / Mn, mcg/I 095+0,22 093+022 095+0,23 > 0,05 —
Cu, mkr/n / Cu, mcg/l 1,22+0,24 1,23 +£0,26 1,22+0,25 > 0,05 —
WAT / AHI 22,90+0,10 21,20+£0,13 20,40+0,19 <0001 p,,.,,<0001
Okcuremorno6uH, % / Oxyhemoglobin, % 88,50 +0,20 87,90+0,10 88,20+ 0,21 < 0,001 %"i 8:881;

3= 0,

Yepes 10 gHell nocne Havana neyeHus (1) / 10 days after the treatment (ll)
K, mmonb/n / K, mmol/I 403+020 406+025 437+0,29 < 0,001 p,.,,<0,001
pl-ll > 0,05 > 0,05 < 0,001 — —
Ca, mmonb/n / Ca, mmol/l 2,22+0,03 2,23+0,03 2,37 +£0,06 < 0,001 p;,,<0,001
pl-ll > 0,05 > 0,05 < 0,001 — —
Mg, mmonb/n / Mg, mmol/I 0,73+£0,03 0,73+0,03 0,95+0,05 < 0,001 p;,,<0,001
pl-ll 0,013 > 0,05 < 0,001 — —
Na, mmonb/n / Na, mmol/l 141,00+ 1,84 141,33+1,81 141,37+1,79 > 0,05 —
pl-ll > 0,05 > 0,05 > 0,05 — —
Mn, Mkr/n / m Mn, cg/| 101+£022 092+021 156+022 <0001  p, ,6<0,001
pl-ll > 0,05 > 0,05 < 0,001 — —
Cu, mkr/n / Cu, mcg/l 1,23+0,27 1,21 £0,23 1,17 +£0,25 > 0,05 —
pl-ll > 0,05 > 0,05 > 0,05 — —
WAT / AHI 17,30+0,18 1590+0,10 11,30+0,29 <0001 p, ,,,,<0001
pl-ll <0,001 < 0,001 < 0,001 — —
Okcuremorno6uH, % / Oxyhemoglobin, % 92,10+0,10 91,50+0,20 95,80+ 0,23 <0001 p, ., ;<0001
pl-ll <0,001 <0,001 < 0,001 — —
Yepes 3 mecsaua nocne Hayana neyeHus (Ill) / 3 months after the treatment (lll)

K, mmonb/n / K, mmol/l 3,95+0,20 4,03+0,23 4,20+0,22 < 0,001 ZZ*; zg:(())g;
pli-ll > 0,05 > 0,05 0,014 L o
pl-l 0,032 > 0,05 0,003
Ca, mmonb/n / Ca, mmol/l 2,22+0,03 2,22 +0,02 2,33 +0,05 < 0,001 Py, < 0,001
pli-ll > 0,05 > 0,05 0,011 . o
pl-l > 0,05 > 0,05 <0,001
Mg, mmonb/n / Mg, mmol/I 0,74 +0,03 0,73+0,03 0,93 +0,05 < 0,001 Py, < 0,001
pli-1ll > 0,05 > 0,05 > 0,05 . o
pl-ll > 0,05 > 0,05 <0,001

CTATbU




BULLETIN OF REHABILITATION MEDICINE | 2025 | 24(3)

OkoHuyaHue mabnuywl 2/ Table 2 End

lpynna / Group
Mapametp / Parameter Posu ! Pooner P st hoc
1 2 3 e ’
Na, mmonb/n / Na, mmol/l 140,77 £1,91 140,80 +2,11 140,97 +2,17 > 0,05 —
pli-1ll > 0,05 > 0,05 > 0,05 o o
pl-lll > 0,05 > 0,05 > 0,05
Mn, mkr/n / Mn, mcg/I 092+023 077+0,29 1,32+0,19 < 0,001 P,.,, < 0,001
pli-ll > 0,05 0,028 < 0,001 o o
pl-lll > 0,05 0,024 < 0,001
Cu, mkr/n / Cu, mcg/l 1,20+ 0,25 1,23 +£0,27 1,22+0,23 > 0,05 —
pli-ll > 0,05 > 0,05 > 0,05 o o
pl-lli > 0,05 > 0,05 > 0,05
WAT / AHI 1870+0,14 17,70£020 840+027 <0001 p, , .. <0001
pli-ll <0,001 < 0,001 < 0,001 o o
pl-ll <0,001 < 0,001 < 0,001
Okcuremorno6uH, % / Oxyhemoglobin, % 90,30+ 0,24 89,30+0,24 93,50+0,31 <0001 p, ,.,,<0,001
pll-lli <0,001 <0,001 < 0,001 o
pl-lll <0,001 <0,001 < 0,001
MpumeyaHue: VIAI — uHOeKc anHO3-2UNONHO3.
Note: AHI — apnea-hypopnea index.
B nerkyto. C gpyrou ctopoHbl, B cnyyae nevyenuna COT npo- 3AKJTIKOMEHUE

CNeXMBaNUCb CTaTUCTUYECKM 3HaUMMOE MOBbILIEHKE CO-
Oep>KaHUA Kanua, MarHus 1 B MeHbLUEel CTeNeHn MapraHLa
W Kanbums.

KpaTkocpouyHoCTb HabniogeHWAa npegnonaraet npo-
JOJIKEHUNEe NCCNeloBaHMA B mocnegytolem yepes 1, 3 roga
1 5 neT, B TOM Yncsie B CPaBHEHWMN C APYrMMY MeTofamu
doToTepanuu.

Pe3ynbTaTbl NpoBeAeHHOro NCCIeAoBaHVs yoeanTeNnbHO
CBUAETENBCTBYIOT 00 3G HEKTUBHOCTI NPENIOKEHHOTO KOM-
MNJEeKCHOTO BO3AENCTBYSA, BKtovatowlero nposegeHve COT.
JTo NoATBEPXKAAETCA Pe3yNbTaTamMii KIIMHUYECKOTO, UHCTPY-
MEHTaIbHOrO 1 GroXMMMUYeckoro aHanusa. Crnefyet Takxe
OTMETUTb YCTOMYMBOCTb AOCTUTHYTOrO 3ddeKTa, Habnoaa-
€MOro B JaHHOM C/lyyae Mo UCTeYeHUN Aaxe Tpex MecaLes.

OOMNOJIHUTEJSIbHAA UHOOPMALIUA

MKurxnros Banp AnekcaHppoBMY, Bpay OTOPVHOMAPUHIO-
NIOT, HAyYHO-KOHCYNbTAaTUBHOE KNIMHWKO-AMArHOCTUYeCKoe OT-
JeneHve, HauroHanbHbIi MeAULMHCKIIA NCCIefoBaTeNbCKAN
LeHTp peabunutauum n Kypoptonorum Munsgpasa Poccum.
E-mail: bair-108@yandex.ru, zhigzhitovba@nmicrk.ru;

ORCID: http://orcid.org/0009-0009-2382-2879

MapueHkoBa Jlapunca AnekcaHApPOBHa, JOKTOP MeANLMHCKNX
HayK, JOLEHT, PYKOBOAMTENb HayYHO-UCCNe[0oBaTeNbCKoro
ynpaBneHuns, 3aBefyoLWmnin OTAENOM CoMaTMYecKon peabunu-
Tauuu, penpoayKTUBHOIO 340POBbA N aKTUBHOIO JONTONeTUs,
npodeccop Kapenpbl BOCCTAHOBUTENBHON MeANLUHbI, Gr3K-
Yyeckon Tepanumn n MeguLMHCKON peabunutaymm, HaumoHanb-
HbI MEAVLMHCKNIA UCCNefoBaTENIbCKUI LEHTP peabunutaumm
n KypopTonorun MuH3gpasa Poccuu.

ORCID: https://orcid.org/0000-0003-1886-124X

KHasbkoB Bnagumup BopucoBuuy, KaHanaat MeanumMHCKNX
HayK, MIaALWMIN HayYHbIN COTPYAHNK, POCCMCKNI yHBEpCUTeT
MeanuMHbl MrH3gpasa Poccun.

ORCID: https://orcid.org/0000-0001-5742-3459

Jle6epeBa [lapba [iMutpueBHa, COMHOJON, SHAOKPUHOJIOTN,
LleHTpanbHaa kKnMHMYeckasa 6onbHMLa YnpaBneHua genamm
Mpe3unpgeHTa Poccuiickon Oepepaunn.

ORCID: https://orcid.org/0000-0003-0193-7578
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Aracapos JleB leoprueBuny, fOKTOP MeANLIMHCKNX HaYK, NPO-
deccop, rmaBHbIN HayUHbIV COTPYAHVK OTAeNa dusmotepanum
1 pedrnekcotepanuu, HauroHanbHbIN MeaANLMHCKII nccnepo-
BaTeSIbCKUI LIEHTP peabunutaumm n Kypoptonorum MuHsgpasa
Poccnn; npodeccop kadenpbl BOCCTaHOBUTENBbHON MEAULIMHDI,
peabunutauun n Kypoptonoruu, Mepsbiii MOCKOBCKMIA rocy-
[apCTBEHHbIN MeAnLUMHCKII yH1BepcuTeT nm. .M. CeueHoBa
(CeueHOBCKMI yHBEpPCUTET).

ORCID: http://orcid.org/0000-0001-5218-1163

Bknap aBTOpOB. BCe aBTOpbI NOATBEPKAAOT CBOE aBTOPCTBO
B COOTBETCTBUN C MexKAyHapoaHbiMu Kputepuammn ICMIE (Bce
aBTOPbl BHEC/IM 3HAUUTENIbHBIV BKMa4 B KOHLENUMIO, AN3aliH
nccnepoBaHWA U NOAFOTOBKY CTaTbW, MpounTanv n ogobpu-
NN OKOHYaTeNbHbIA BapraHT Ao nybnukauyum). Hanbonbwwnin
BKNaf pacnpeneneH cnegyowmm obpasom: Kurxntos b.A. —
npoBefAeHVe NCCNefoBaHA, BepUPUKaUnNs AaHHbIX, aHanm3
JaHHbIX, HaMCcaHMe YepHOBUKa PYKOMNCHY, MPOBEPKa 1 pefak-
TMpoBaHue pykonucy; MapueHkosa J1.A. — KypupoBaHue npo-
€KTa, HayuHoe obocHoBaHNe; KHA3bKoB B.b. — pykoBoacTBO
npoeKkToM, HayyHoe obocHoBaHue; Jlebepesa [.[]. — npose-
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UcTtouHnkn ¢uHaHcmpoBaHusa. [laHHOe nccnegoBaHve He
6bIN0 NoagAepP! KaHO HUKAKMMM BHELWHUMY UCTOUYHUKaMK Gpu-
HaHCMPOBAHUA.

KoHdpnukr nHrepecos. MapueHkoBa JI1.A. — npeacepatens pe-
JaKLMOHHOrO COBeTa »KypHana «BeCTH1K BOCCTaHOBUTENbHOM
MeanuuHbly, Aracapos J1.I. — uneH pefakuMOHHOW Konnernu
KypHana «BecTHVK BocCcTaHOBUTENBHOW MeANLMHBI». OcTanb-
Hble aBTOPbI 3aABNAT OTCYTCTBME KOHONIMKTa NHTEPECOoB.
JTnyeckoe yTBepxaeHune. ABTOpbl 3aABAAIOT, YTO BCe NPOo-
Leaypbl, NCMONb30BaHHblE B AAaHHOWN CTaTbe, COOTBETCTBYIOT
3TUYeCKMM CTaHAapTaM yuypexaeHui, NpoBOAUBLUNX UC-
cnefoBaHNe, N COOTBETCTBYIOT XeNIbCMHKCKONM AeKnapauum
B penakuuu 2013 r. lpoBeaeHne nccnegoBaHns ogobpeHo

BECTHUK BOCCTAHOBWUTENIbBHOM MEQULIUHBI | 2025 | 24(3)

JIOKaNbHbIM 3TnYecknum komutetom OIrbOY BO «MockoBcKuin
roCcyfaapCTBEHHbI MeMIKO-CTOMaTONIOrMYeCKnin yHBepCuTeT
um. A.N. EBgoknmoBa» MuH3gpasa Poccun (npoTtokon N2 25
ot 05.02.2021).

UHopmupoBaHHOe cornacue. B nccnegosaHnm He pac-
KpblBaeTcA CBefeHUN, NO3BONAWMX naeHTudnunpoBaTb
JIMYHOCTb NaumeHTa(oB). OT Bcex NauneHTOB (3aKOHHbIX Npea-
cTaBuTenen) 6bi10 NOTyYeHO NMCbMEHHOe coracue Ha nyonu-
KaLuio BCe COOTBETCTBYIOLEN MEeAULMHCKON NHPOpMaLmK,
BKJTIOYEHHOW B PYKOMUCb.

[ocTyn K AaHHbIM. [laHHble, NOATBEPXKAAOLLME BbIBOAbI STOrO
NCCNIeAOBAHNA, MOXKHO MOMYUYNTb MO 060CHOBAHHOMY 3aMpocy
Yy KOppecnoHAupyLLero aBTopa.
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PE3IOME

BBEAEHUE. 3HauntenbHaa yacTtota pa3BuTMA NepuHaTtanbHoro nopaxkeHus (M) ueHtpanbHom HepBHOM cuctembl (LIHC) n Bbicokni
PUCK ero HebnaronpPUATHbIX UCXOA0B OMNPefeNnsAT akTyabHOCTb MeAULIMHCKOW peabunutaumm Taknx getein. Metofbl KuHesnoTepa-
nyn 3aHNMalOT Befyllee MecTo B cMcTemMe peabunnnTalumoHHbIX meponpuaTuin nauvenTos ¢ MM UHC. B nocnegHve roabl HEYKNOHHO
BO3pacTaeT MHTePeC K MPUMEHEHNIO Hellpopa3BuBatoLLel Tepanuy no metogdy bobat, HanpaBneHHOWM Ha KOPPEKLIMIO MAaTONOrMYECKIX
ABUraTenbHbIX CTePeoTUNoB 1 GOPM1POBaHME BO3PACTHBIX MOTOPHbIX HaBbIKOB MOCPEACTBOM CEHCOPHON CTUMYMALMM NPONpuope-
uenuun.

LIEJTb. M3yumnTb nmetowmeca HayuHble AaHHble 06 3G dekTMBHOCTU NpUMeHeHVA bobaT-Tepanuy B MeAULIMHCKOW peabunutaumm geTen,
nepeHecwwx MM UHC.

MATEPUAJIbl U METOADbI. Monck HayuHbix paboT nposoamncs no 6asam gaHHbix PubMed, Cochrane Library, eLIBRARY.RU c 2015
no 2025 rr. bbin Kcnonb3oBaHbI CeaytoLne KiloYeBble CJI0BA: HelipopasBumBatoLas Tepanus (neurodevelopmental therapy), bobat-
Tepanusa (Bobath therapy), nepuHatanbHoe nopaxeHue LIHC (perinatal brain injury, hypoxic-ischemic encephalopathy), LM (cerebral
palsy), netu (children).

PE3YJIbTATbI U OBCYKAEHUE. B HacToAwlee Bpems bobaT-Tepanus ABnAeTCA Of4HON 13 Hamboree YacTo UCMOMb3yeMblX TEXHOJTOMA
B 0651acTu Hepopeabunutaumn. MpeacTaBneHbl JaHHbIE O ee NONOXKUTENbHOM BAVAHUM Ha MbILLEYHbIA TOHYC, GYHKLMIO NoanepKa-
HUA CTaTUYECKOro N AUHAMNYECKOro paBHOBeCHA, ABUraTeslbHOe pa3BUTME [eTell, NPoAB/eHe OpaNbHOW MOTOPHONM ANCHYHKLMY,
C/loHOTeUeHne 1 GYHKLMIO XKeBaHNA.

3AKJIOYEHUE. [aHHble nutepaTypbl 06 3ddekTMBHOCTU NpumeHeHna bobaTt-Tepanun y naumenTos ¢ AL 1 orpaHnuyeHHOe yncno
paboT, NoCBALLEHHbIX BOMPOCaM 1CMOMIb30BaHUA 3TOrO MeTOAa B MeULMHCKOW peabunutaumm geten ¢ MM LUHC Ha nepBom rofly Xr3Hu
80 GopMMPOBaHUA CTOMKUX ABUraTENbHbIX HAPYLIEHW, AUKTYIOT HEOOXOANMOCTb NPOBEAEHUA AanbHENLINX NCCNE[0BaHUIA B 3TOM
HanpaBfieHUN.

KJTIOMEBDIE CJIOBA: Heiipopassusaiowas Tepanus, bo6ar-Tepanus, 4eTh, NepuHaTanbHOE Nopax eHNe LeHTPanbHOM HepB-
HOW CUCTEMDI, AETCKUI LiepebpanbHbIii Mapanuy, Helipopeabunmtaymsa

Ana untuposannsa / For citation: XaH M.A., KocteHko E.B., Mukutuernko H.A., lertapesa M.I., LLyHraposa 3.X. MNepcnekTuBbl
NpUMeHeHNA Hellpopa3BMBaloLWen Tepanun y feTeil ¢ neprHaTanbHbIM NOPaXXeHWeM LeHTPabHOW HePBHOW c1cTeMbl: 0630p.
BecTHUK BocCcTaHOBUTENbHOW MeanUHbl. 2025; 24(3):102-112. https://doi.org/10.38025/2078-1962-2025-24-3-102-112 [Khan M.A.,,
Kostenko E.V., Mikitchenko N.A., Degtyareva M.G., Shungarova Z.H. Outlook for the Use of Neurodevelopmental Therapy in
Children with Perinatal Central Nervous System Damage: a Review. Bulletin of Rehabilitation Medicine. 2025; 24(3):102-112.
https://doi.org/10.38025/2078-1962-2025-24-3-102-112 (In Russ.).]

* Ana koppecnoHaeHunn: MukutyeHko Hatanba AHatonbeBHa, E-mail: mikitchenko_nata@mail.ru, 6057016@mail.ru

CraTtba nonyuyeHa: 05.03.2024
CraTba npuHATa K nevatn: 02.04.2025
CratbA ony6nukoBaHa: 16.06.2025

©2025, XaH M.A., KocteHko E.B., MukntyeHko H.A., Oertapesa M.I, LLyHraposa 3.X.

Maya A. Khan, Elena V. Kostenko, Natalya A. Mikitchenko, Maria G. Degtyareva, Zareta Kh. Shungarova

OTa CTAThs OTKPLITOro 4OCTyna no nuueHsun CC BY 4.0. Manatenscteo: PIrbY «HMULL PK» Munsgpaea Poccum.

This is an open article under the CC BY 4.0 license. Published by the National Medical Research Center for Rehabilitation and Balneology.

CTATbU



https://doi.org/10.38025/2078-1962-2025-24-3-102-112
http://orcid.org/0000-0002-1081-1726
https://orcid.org/0000-0003-0629-9659
http://orcid.org/0000-0002-9886-3810
http://orcid.org/0000-0002-1118-7304
http://orcid.org/0000-0002-3348-2611
https://doi.org/10.38025/2078-1962-2025-24-3-102-112
https://doi.org/10.38025/2078-1962-2025-24-3-102-112

BULLETIN OF REHABILITATION MEDICINE | 2025 | 24(3)

Outlook for the Use of Neurodevelopmental Therapy in Children
with Perinatal Central Nervous System Damage: a Review

Maya A. Khan'?, ') Elena V. Kostenko'?,
Maria G. Degtyareva3,

Natalya A. Mikitchenko'?*,
Zareta Kh. Shungarova?

''S.I. Spasokukotsky Moscow Centre for Research and Practice in Medical Rehabilitation, Restorative and Sports Medicine
of Moscow Healthcare Department, Moscow, Russia

2 Filatov Children’s City Clinical Hospital, Moscow, Russia

3 Pirogov Russian National Research Medical University, Moscow, Russia

ABSTRACT

INTRODUCTION. The significant incidence of perinatal damage to the central nervous system (CNS) and the high risk of its adverse
outcomes determine the relevance of medical rehabilitation of such children. Kinesiotherapy methods, being the most physiological
and gentle, take a leading place in the system of rehabilitation measures for patients with perinatal damage to the CNS. In recent
years, there has been renewed interest in the use of Bobath neurodevelopmental therapy, aimed at correcting pathological motor
stereotypes and the formation of age-related motor skills through sensory stimulation of proprioception.

AIM. To analyze the scientific data of the last ten years on the use of Bobath-therapy in the medical rehabilitation of children with
perinatal damage to the CNS.

MATERIALS AND METHODS. The search for scientific research was conducted in PubMed, Cochrane Library, and eLIBRARY.RU
databases for the period from 2015 to 2025. The following keywords were used: “neurodevelopmental therapy’, Bobath-therapy,
“perinatal nervous system injury”, “hypoxic-ischemic encephalopathy’, “cerebral palsy’, “children’.

RESULTS AND DISCUSSION. Bobath-therapy is widely used in practical healthcare, being one of the most frequently used technologies
in the field of neurorehabilitation. The data on the positive effect of neurodevelopmental therapy using the Bobath method on muscle
tone, the function of maintaining static and dynamic balance, and the motor development of children are presented. There was
a decrease in the manifestations of oral motor dysfunction, salivation, and improved chewing when using this method.
CONCLUSION. Literature data on the effectiveness of Bobath-therapy in patients with cerebral palsy and a limited number of studies
on use of this method in the medical rehabilitation of children with perinatal nervous system damage indicate the need for further
research in this direction.

KEYWORDS: neurodevelopmental therapy, Bobath-therapy, children, perinatal nervous system injury, cerebral palsy,
neurorehabilitation
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BBEOEHUE

MNepexon Ha HOBble KPUTEPUN PETUCTPALIN XKNBOPOXK-
[EeHVA 1 COBepLUEHCTBOBaHME MepuHaTalibHbIX TEXHOSO-
rMIA onpepenuny CHUXeHre NeTasbHOCTY HOBOPOXAEH-
HbIX, UTO XapaKTepu3yeTca yMeHblueHnem KosddpuureHTa
MNafieHYeckon cMepTHocT Gonee yem B 3 pasa 3a noc-
negHue 20 net. Bmecte c TeM OTMeuyeHHble TeHAEHLUN
COMPOBOXAAITCA YBENIMYEHNEM UMCSIa HEAOHOLUEHHbIX
neten [1]. N3BeCTHO, YTO HEAOHOLWEHHOCTb OTHOCUTCA
K BedyLim $GaKkTopoM pocTa pacnpoCTpaHeHHOCTH nepu-
HaTanbHoro nopakeHua (MM) LeHTpanbHOM HEPBHOW CUC-
Tembl (LIHC) [2-5]. Tak, No faHHbIM OTEYECTBEHHbIX CneLura-
NINCTOB YacToTa NeprHaTanbHbIX MTMMNOKCMYECKU-ULIeMUYe-
ckmnx nopaxkeHnn LIHC y getein, poXAaeHHbIX paHbLue CPOoKa,
pgocturaet 80 %, B TO BpeMaA Kak Y [JOHOLIEHHbIX fieTeln oT-
mMeyaeTcs B 45% HabnogeHun [6, 7].

CTpyKTypHble noBpexaeHus, opmmpyroLireca npu ne-
pUHaTaNbHOM TMMOKCUYECKU-ULLIEMUYECKOM MOPaKeHUN
LHC cpegHei n TAXxenon cTeneHu, 3a4acTyto CONpoBOXaa-
l0TCA 3afepPXKKOW MCMXOMOTOPHOIO Pa3BUTMA Pa3fIYHON
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CTeneHu BblPaXeHHOCTM 1 CMOCOOHbI MPUBECTU K BO3HUK-
HOBEHUIO TAXKENOWN HeBPONOrMyeckon natonorum ¢ ¢op-
MUPOBaHNEM CTOMKUX OFPAHNYEHWI KN3HEAEATENBbHOCTU
[3, 6, 8]. AHanNM3 3NMAEMMNONOIMYECKNX AAHHbIX MOKa3al,
yto nocnegctauaA MMM LHC coctaBnaot 60-80 % cny4vaes
WHBANIMAHOCTM MO NPUYMHE NaTONOMMN HEPBHOWN CUCTEMDI
[2, 9, 10]. MNpwn 3TOM Hanbonee YacTbiMK NHBANNANZNPYIO-
wumn 3abonesaHnamu, popmupyrowmmmca B ncxoge MM
UHC, asnatotca geTcknin LepebpanbHbii napanuy (ALIM)
W 3NUencus, KOTopble CTaHOBATCA MPUYMHaMKM ABUaTENb-
HbIX, MCUXNYECKMX N KOTHUTUBHbIX HapyLeHun [2, 11-14].
BblcoKkas pacnpocTpaHEHHOCTb U 3HAYUTENbHBIA PUCK
pa3BuTMA HebnaronpuAaTHoix ncxogos MM LIHC onpeaensatot
aKTyanbHOCTb Pa3paboTKM 1 Hay4HOro 060CHOBaAHNA TEXHO-
NOrni MEAULIMHCKON peabunutaumm Takmx nauyieHToB.
3BeCTHO, YTO NOCNeaoBaTENIbHOCTL MEPMOAOB MOTOP-
HOro Pa3BUTKA pebeHKa Ha NEPBOM FOAY »KNU3HW OTpaXkaeT
npoLecchbl CTPYKTYPHOTO 1 GYHKLMOHANIbHOIO CO3peBaHmA
HEPBHOWN CUCTEMDI, ABNASACH OCHOBOW AN1A pPa3BUTUA peul,
KOTHUTUBHbIX QYHKLMIA 1 coumnanm3sauum peberka [15]. Pa-
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[OM 1CCNiefoBaHWI BblBNEHA B3aMMOCBA3b NoKa3saTesnei
[BUraTeNibHOro pa3BUTUA B MIIafeHYeCKOM BO3pacTe C He-
BPOSIOrMYECKUMY, NMOBEAEHYECKMM, @ TakKe KOrHWUTWB-
HbIMY GYHKLMAMUN B JOLIKOSIBHOM 1 LKOJIbHOM BO3pacTe,
UTO yKa3blBaeT Ha BaXXHOCTb CBOEBPEMEHHOI KoppeKLun
ABuratenbHbIX HapyweHnn y geten [16-20].

AHaTomo-dur3nonornyeckre ocobeHHoOCT! feTel paH-
Hero Bo3pacTa, B TOM UuMcIie HefJOHOLIEHHbIX, onpeaenatoT
NPUOPUTETHOCTb MPUMEHEHUA HEMeANKAMEHTO3HbIX Tex-
HOJIOTWIA B MeAULMHCKON peabunutaumm nayuentos c M1
LIHC, B nepByto ouepeab MeTOLOB KUHe3MOoTepanuu, ABNA-
towmxca Hanbonee pusmonornyHbimm [21-23].

MNepcneKTBHbBIM HanpaBieHnemM MefULMHCKON peabu-
NUTaLMN TakUX NaLVEeHTOB ABMAETCA BHelpeHWe Helpo-
pa3BUBAIOLNX TEXHONOIWI, K YMCIY KOTOPbIX OTHOCKTCA
BbobaT-Tepanua. Meton HanpaBneH Ha NOAaBleHNE TOHU-
yeckol pedneKToOpHON aKTUBHOCTU, KOPPEKLMIO MaTono-
rMUYecKMX [BUraTesibHbIX CTepeoTmnoB 1 GpopmMmnpoBaHMe
BO3PACTHbIX MOTOPHbIX HaBbIKOB 3a CYET CEHCOPHOWN CTU-
MynAumMm  nponpuopeuenuun. [Mpuembl bobat-Tepanum
MOBTOPAIOT OHTOreHeTUYecKre Neproabl BOSHNKHOBEHNA
[BUraTeNbHbIX 3N1eMeHTOB (yAep)kaHune ronioBbl, NepeBo-
pauviBaHve, cufeHne, nonsaHue, CToaHne u xofbba), uto
onpepensaeT CTPOryl MocC/iefoBaTeNlbHOCTb WX WCMOJb-
30BaHuA [24-27]. dbdekTbl bobaT-Tepanum peanusyoTca
nocpefcTBoM 06a3oBbIX MPUHLUMMOB TepaneBTUYECKOro
BO3[EeNCTBUA: MHIMOMLUMK, CNOCOBCTBYIOLEN NoAaBNIeHNIO
NaToNoOrMYecKnx ABVIKEHWI, MONOXeHNI Tena 1 pednek-
COB, KOTOpble NPenATCTBYIOT Pa3BUTUIO HOPMabHbIX ABU-
XeHun; pacnnutauum, HanpaeieHHoOW Ha 0byuyeHve npu-
obpeTeHnI0 NPaBUIbHbBIX ABUraTesIbHbIX HaBbIKOB, U CTU-
MynALMY, NO3BONALWEN YNyYLWUTb owwyLlieHne pebeHKoM
Tena B MPOCTPaHCTBeE.

Mo coBpeMeHHbIM NUTEPaTYPHbIM AaHHbIM, BobaTt-Te-
panua nosyuuna JOCTaTOYHO LWMPOKOe pacnpocTpaHeHne
B MPaKTMYEeCKOM 3[paBOOXpPaHEHMM 3a pybexxom M Ha-
XoauT Bce Gonee WMPOKOE NPUMEHEHME Ha TeppPUTOPUKn
Poccuniickon ®epepaumun. 3Ty KMHE3MOTepaneBTUYECKYIO
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MeTOoAMKy npumeHsaT oT 39 % go 81 % Bpauen Benuko-
6puTaHun, ot 18 % o 60 % B KaHage, ot 7 oo 54 % B Hop-
Beruun, ot 8 0o 33 % B ABCTpanunum, u OHa BXOAUT B CTaHAAPT
OKasaHuAa MeguumHCcKon nomowm B Kopee [28].

LEJ1b

M3yyeHne nmerowmxca HayuyHblx faHHbIX 06 3¢deKkTnB-
HOCTW NpuMeHeHUn bobaT-Tepanuun B MeQULNHCKON pea-
ounutaumm geten, nepeHecwumx MM UHC.

MATEPWUAIJIbl U METOAbI
Memoodosnoaus noucka UCMOYHUKO8

MpoBeaeH KOMMAEKCHbIM MOUCK Nybnukauuim B 6asax
faHHbIx PubMed, Cochrane Library, eLIBRARY.RU ¢ 2015
no 2025 rr.

Monck npoBogwnca C MCNoNb3oBaHMEM Tpex 3re-
MEeHTOB, CBA3aHHbIX onepatopom AND. epBbii 3nemMeHT
BK/OYAN MOHATUA, 0603Havalolwme MeToq peabunutauyum
(HepopasBMBatowasa Tepanusa — neurodevelopmental
therapy) Kak B NofIHOW, Tak U cokpalyeHHol ¢opme (NDT),
CBA3aHHbIX onepatopom OR (Hanpumep: bobaT-Tepa-
nua / Bobath-therapy, metop Bbob6aTt / Bobath method).
BTopoli anemeHT BKIOYan MoHATUA, ob6o3Havatowme M1
LHC n ero nocnegcteua (perinatal brain injury, perinatal
brain damage, hypoxic-ischemic encephalopathy, cerebral
palsy). TpeTuii anemeHT BKJ/OYan MOHATMA, OTpaXkatolne
Bo3pacT naymeHToB (children, infants).

CornacHo 3afjaHHbIM NapameTpam MOWCKa, HalfeHo
166 nctouyHukoB. Mocne ncknyeHna gyonukKaTos, nccne-
[0BaHUN 6e3 pe3ynbTaToB U HepeneBaHTHbIX PaboT B aHa-
nun3 6bino BKoueHo 10 nctouHmkos. MeToamnka otbopa mc-
cnefoBaHWIA NpefcTaBieHa Ha pUCyHKe 1.

PE3YJIbTATbl U OBCYXOAEHUE

Yrny6neHHbI aHanu3 nuTepaTypHbIX AaHHbIX MO3BO-
NN BbIABUTL Hambosee LIMPOKOE MpPUMEHEHVEe Henpo-
pa3BuBaloLLel KuHesnoTepanuu no metogy bobart B me-
ANUVHCKON peabunutaumm Aetein C y»Ke YCTaHOBNEHHbIM

[ McTouHukM no 3anpocy kK 6azam aaHHbIX (N = 166) / Records identified from search of Database (N = 166) J

( PubMed (N = 68) J

[ Elibrary (N = 97) j

[ Cochrane (N = 1) J

A

of duplicates (N = 166)

MepBunyHbIli oTceB ay6nmkatoB (N = 166) / Primary elimination

VckntoyeHHble aybnavkatbl (N = 108) /
Excluded duplicates (N = 108)

AHanus kayectsa n pesaneHtHocT (N = 58) / Quality
and revalence analysis (N = 58)

WcTouHMKM 6e3 pe3ynbTaTtoB
n HepeBasieHTHble (N = 48) /
J Records without results

and unrevalent (N = 48)

VccnepoBaHus, BktoveHHble B 0630p (N = 10) /
Studies included in the review (N = 10)

Pwuc. 1. bnok-cxema nccnegosaHus
Fig. 1. Block diagram of the study
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avarHosom [LUIM). B tabnuue 1 npenctaBneHbl HayyHble
nccnefoBaHUA Mo UsyyeHuto NprumMmeHeHnsa bobat-Tepanun
y petell. B cooTBeTCTBUM C OOLENPUHATBIM MEXAYHapOs-
HbIM onpegeneHvem [N npeacTaBnsieT cobon reTeporex-
HY0 rpynny cTabunbHbIX HapyLIEeHNA MOTOPHOTO Pa3BUTUA
N KOHTPOJIA NO3bl, 06YCNOBEHHbIX HEMPOTPeCCUpPYOLLNM
NoBpPEeKAEHEM FOfIOBHOrO MO3ra y nfiofa Wi HOBOPOX-
[eHHoro pebeHka.

B mupoBol nutepatype NpeacTaBfieHbl AaHHbIE O NO-
NOXWUTENbHOM BJIMAHUN HeNpopa3BMBalOWEN Tepanum
(MmeToanka bobaT) Ha MoOKasaTenu ABUraTeNbHOrO pPasBu-
™A N GYHKUMOHaNbHOM HE3aBUCMMOCTY 3a CYeT ynyulle-
HWA NOCTYpPanbHOro KOHTpoNA 1 6anaHca y geten ¢ AL,
HabntogeHuna, npoBefeHHbIe B KOropTe AeTell B Bo3pacTte
ot 5 po 15 net ¢ AUIMN (oueHka GMFCS I-lll), noka3zanu ynyu-
WeHne ABUraTenbHbIX GYHKLUMIA Yy 3TUX NauMeHTOB nocse
8-HepenbHoOro Kypca bobat-Tepanuu, uto nopTBepXAa-
NOCb CTAaTUCTUYECKM 3HAUUMbBIM MPUPOCTOM NoKa3zaTesen
wkanbl GMFM-88 ¢ 92,2 + 6,21 go 96,53 + 3,68 6annos
(p=0,0001) n ynyyweHnem GyHKLMN yaep»KaHNA paBHOBe-
CnA NO JaHHbIM JeTCKoN WKanbl 6anaHca (Pediatric Balance
Scale) c47,2+9,65 052,33 +£5,20 6annos (p=0,001). MNony-
UeHHble pe3ynbTaTbl CNOCOOCTBOBaNM MOBbILEHNIO GYHK-
LMOHaNbHOWM He3aBUCMMOCTN Y 3Tux geten ¢ 112,1 £ 13,34
o 118,3 £ 9,03 6annos (p = 0,001) [29].

PaHee ony6nvKoBaHHbIMW NCCNELOBAHUAMM BbIABAEHO
ynyyleHne NoCTypanbHOro KOHTPOMA NoA BAMAHUEM KU-
He3unoTepanuu no metoay bobat [29, 30].

OTeyecTBEHHbIMM CrieUuanucTamm MnokasaHo 6naro-
npuatHoe BAnsAHWe bobaT-Tepanny Ha MbILWEYHbIA TOHYC,
UTO COMPOBOXAANOCh YBENMYEHWEM aMMNTYAbl LBUXe-
HW B CyCTaBax npwu remunnernyeckon dopme AUMM, po-
CTUTHYTbIM 3@ CYET YMEHbLIEHWUA CNAaCTUYHOCTU. TaK, B NIOK-
TEBOM CyCTaBe Ha CTOPOHE MOopa)keHusA yron pasrmbaHus
yBenuuunca Ha 5,1 % (p < 0,05), yron crmbaHua — Ha 16,2 %
(p<0,05), B KONeHHOM cycTaBe — Ha 6,5% (p < 0,05) 1 15,2 %
(p < 0,05) coOTBETCTBEHHO. BbiiIBNEH NPUPOCT NoKasaTenen
TecTa Ha TOHKYI0 MOTOpPUKY (Ha 13 %; p < 0,05) [31].

CxofHble pe3ynbTaTbl, CBUAETENbCTBYOWME O Oonee
BblPa’>K€HHOM YMEHbLUEHWW CMAaCTUYHOCTU MbIWL Y Nawuu-
eHToB ¢ UM (GMFCS I-1ll) B Bo3pacTe oT 3 go 15 net nog
BAUSAHMEM HeNpopa3BMBalOWENA Tepanuu B CPaBHEHUU
C KOHTPOMbHOW rpynnoi (6e3 BkntoueHns bobaT-Tepanuum),
6bl nonyyeHbl B 3apybeXHOM pPaHAOMU3MPOBAHHOM
KOHTPONMMPYEMOM UCCNELOBaHUKN, YTO MOATBEPXKAANOCh
6onee BblpaXKeHHbIM CHWKEHMEM MOKa3aTenen mognodu-
LMpoBaHHON wWKanbl dweopTta (MAS) B OCHOBHOW rpynne
c 3,00 + 0,73 po 2,50 £ 0,51 6annos (p < 0,002) npoTnB
yMeHblueHua ¢ 3,00 £ 0,73 go 2,90 + 0,64 6annos (p=0,157)
B rpynne KoHTponda. CtaTucTnyeckasa 3HayMMOoCTb pasnu-
unin mexgy rpynnamm coctasuna p = 0,04; Z = -1,99) [32].
ABTOpbl MpeAcTaBunM faHHble o 6Gonee BblpaKeHHOM
BAnAHUM bobaT-Tepanum Ha GyHKUMIO NoaaepKaHnA CTa-
TUYECKOro N AUHaAMNYECKOro paBHOBECUA NO CPaBHEHMIO
C peabunmTauMoOHHbBIMN MeponpuUATUAMN 6e3 BKITIOYEHNA
Helipopa3sBuBatoLLel Tepanun (Ha OCHOBaHMM LWKanbl 6a-
naHca bepra; ctaTncTMyeckas 3HaYMMOCTb PA3TNYNIA MEX-
Ay rpynnamm coctasuna p = 0,03; Z=-2,076) [32].

B coBpemeHHON nuTepatype npeacTaBsieHbl NCCIeno-
BaHMA O BO3MOXHOCTU U 3OEKTUBHOCTU MPUMEHEHUSA
bobat-Tepanunm y naumeHToB ¢ 6onee Taxenbimn Gpopmamm
AUM (GMFCS V) gna koppeKummn opanbHO-MOTOPHON AUC-
YHKUMNY, YNYULLEHNA KeBaHWA, YMEHbLUEHMA CNIlOHOTEYe-
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HUA. ABTOPbI BbIABUAN CTaTUCTUYECKN 3HAUMMYy0 Koppe-
NALMOHHYIO CBA3b MOBbILEHHOIO TOHYCa 3afiHel Manow
nNpPAMON MbllwLbl ronoBbl (p = 0,027), BUCOYHOW MbILILbI
(p = 0,048) 1 necTHUYHbIX MbiwL, (p = 0,024) c NOBbILWEH-
HbIM C/toHOTeyeHueM. Mocne Kypca Helpopa3BuBatoLLEi
Tepanun 1 BblpaBHUBAHMA MbILIEYHOTO TOHYCa YMCIO Ma-
LIMEHTOB C MOBbLILEHHbIM CJTIIOHOTEYEHVEM YMEHbLUNTOCh
€63,16 % fo 38,89 %, perncTprpoBanocb NOBbILEHNE KOM-
dopTa 1 3pPeKTMBHOCTM KOpMIIeHNA Yy GONbWIMHCTBA Ta-
KMX NauneHToB. B pabote oTmMeueHo BnvsaHve bobaTt-Tepa-
NN Ha NoaaepXaHue 6anaHca B NOCTYpPabHbIX MbILLULAX,
0CO6EHHO B TeX, KOTOpble CNOCOBCTBYIOT KOHTPOJIKO NOJIO-
YKeHUA ronoBbl y feTtel ¢ Taxensimu ¢opmamm OLIMN [33].

B apyrom unccnepoBaHun crieumanuctamu BbIABAEHO
ynyuleHve GyHKLUN FOTaHUA 1 opanibHOM MOTOPUKM NP
npumeHeHnn bobat-Tepanun y nauneHTtos ¢ LM no aaH-
HbiM wKanbl SOMA (Schedule for Oral Motor Assessment),
YTO MO3BONMO OBNErYNTb NPOLIECC KOPMIIEHMA TaKKX Na-
umeHTOB [34].

M3BecTHO, uyto noBpexaeHuna UHC, petepmuHmpytowme
pa3sutne AL, BO3HUKaIOT elle B NepuHaTanbHbI nepu-
of, ofHaKo 3abonieBaHMe 3a4acTyl0 He AMarHoOCTUpPYyeTCA
o 18-24 mecaues [35, 36]. BmecTe ¢ Tem MMeHHO Ha nep-
BOM rofly »M3HW NPOUCXOAUT WMHTEHCMBHOE CO3peBaHue
N nepecTpoiika BaxHenWwnx GyHKLNOHANbHbIX CUCTEM, UTO
onpenenaeT CHUXeEHUE YacTOTbl HEGNAronpPUATHBIX NCXO-
pos MM UHC npn paHHeM Havane peabnnmntaumoHHbIX Me-
ponpuatun [37-39].

MpepcTaBneHHble fJaHHble 06 ynyyleHnn nokasaTtenen
MOTOPHOrO Pa3BUTHA, MbILLEYHOTO TOHYCA 1 MOCTYpParnbHO-
ro 6anaHca B OTBET Ha MPOBeAEHNE HENPOpPa3BUBAIOLLEN
Tepanuu no metopy bobat onpepenAloT NnepcnekTUBHOCTb
NPUMEHEHUNA 3TON METOAMKM B MeAULIMHCKONW peabunuTa-
uum geten c nocnegcteuamm MM LUHC B 6onee paHHMe cpo-
KN AnA npefoTBpaLleHns UAN YMeHbLUEHWA CTEMEHN Bbl-
PaXXeHHOCTM CTOMKMX ABUTaTeNbHbIX HapyleHun. OgHako
B COBPEMEHHO NnTepaType NpeAcTaBneHbl NMLb e AUHNY-
Hble Ny6rKaumu, NOCBALLEeHHble AaHHO Npobneme.

NccnepoBaHuA, npoBefeHHble OTeYeCTBEHHbIMK Che-
uManucTaMmn, nokasanu, 4Yto metoamka bobaT okasbiBaet
6naronpuATHOe BO3AENCTBME Ha OOLLYIO U MESIKYl0 MOTO-
PVKY y AeTei NepBOro rofa »KM3HU, NepeHeclnx nepuHa-
TanbHoe nopakeHue LHC. MNMauyuneHTbl, nonyumsLline Kypc
bobaTt-Tepanuu, feMoHCTprpoBann 6onee GbiICTpoe OCBO-
€HVe HaBblKOB CaMOOOCNYKUBAHWA, Pa3BUTLE MOCTypasb-
HOro KOHTPONA, YMeHVe nepeBopaymBaTbCs, No3atb, Ca-
AWTbCA U BCTaBaTb Ha HOMM MO CPABHEHUIO C AETbMU, MOJY-
YaBLIMMY TPAANLMOHHYIO leuebHyto G13KynbTypy. ABTOPbI
OTMeYatoT MONOXKUTENBHOE BINAHUE KMHE3MoTepanum rno
meTopy bobaT Ha pa3BuTue peueBoit GyHKLUN 1 GopmMmpo-
BaHVe COLManbHbIX HAaBbIKOB Y TaKMX NaLmeHToB [38].

B pabote Parau D., ony6nukosaHHoi B 2023 r., npoBe-
[eH CpaBHUTENbHbIN aHann3 3¢GeKTUBHOCTU NPUMEHEHNA
bob6at- 1 BonTa-Tepanuun y geTeil NepBoOro rofa »usHu,
UMELMX ABUraTeNbHble HapyweHus. lNpepcTaBeHHble
[aHHble yKa3blBalOT Ha OTCYTCTBUE CTAaTUCTUYECKU 3Hauu-
MbIX Pa3fiunin Mo CPegHUM MokasaTesnamM BpPeMeHU BOC-
CTaHOBNEHUA [BUraTeNibHbIX QYHKUMIA Mexay rpynnamu
peten, nonyyaswux bobat- (5,11 £ 1,19 mecaues) n BoTa-
Tepanuio (5,02 £ 1,13 mecAueB). BmecTe ¢ Tem coueTaHHoOe
NPUMEHEHNEe 3TUX METOLOB MO3BOAUIO CTAaTUCTUYECKN
3HaUMMO COKpPaTUTb CPOKM MOJSIHOM KOppekuun ABura-
TenbHoro aeduumta go 3,97 £ 0,77 mecaues (p < 0,0001).
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ABTOpamu oTMeuyeHo 6onee BblpaXXeHHOe GraronpusaTHoe
BAuAHMe bobaT-Tepanum Ha MoKasaTenn MOTOPHOro pas-
BUTWA Y NALMEHTOB NPU NCXOAHOM rmnepToHyce 1 BownTa-
Tepanun — y geTeun, UCXOAHO UMEBLUUX TMNOTOHMIO [27].

Ocoboro BHUMaHWA 3ac/y>k1BaloT BONPOCHl MeANLMH-
CKOW peabunntaumm HefOHOLIEHHbIX AeTel, YTO CBA3aHO
c 6onee BbICOKMM PUCKOM GOPMUPOBAHUNSA TAXKENbIX UHBA-
nnansunpyiowmx 3abonesanmn B ncxoge MM LUHC y Takux
nayueHToB [40-42]. B ny6nnkaumax nocnegHux neT nog-
YepKMBaAETCA Ba)KHOCTb Hayana peabunnTauMoHHbIX Me-
ponpuATUN y HeJOHOLWIEHHbIX AeTel B Hanbonee paHHMe
CPOKM faxe npu OTCYTCTBUM MOBPEXKAEHUN TONOBHOMO
MO3ra Win OYeBULHbIX 3afepPKeK NCUXOMOTOPHOrO pa3Bu-
TnA [43, 44].

Mo gaHHbIM Katucka A.M. B 2022 r., BobaT-Tepanus asna-
eTcA Hanbonee YyacTo UCMOJb3yeMbIM B NMeaMaTPUUeCcKon
NnpakTnKe MeTOAOM KOppeKLUnM ABUratebHbIX HapyLUeH W
y HefoHOLWeHHbIX AeTen. [TpoBefeHHbIN aHanM3 nokasan,
YTO 3Ta METOAMKa Oblna NnprMeHeHa B 74 % cnyyaes [45].
HecmoTpAa Ha WKMpoKoe MpaKTMyeckoe WCMnonb3oBaHue
HeMpopa3BMBaloLen Tepanuy, B nuTepaType Npencras-
NeHbl eAVHNYHbIE NCCNefoBaHNA MO U3yYyeHuio 3$deKTrB-
HOCTW ee NMPUMEHEHMA Y HEQOHOLIEHHbIX aeTen. Tak, npo-
CMEeKTUBHbIM MUAOTHbIM WNCCIef0BaHMeM, MPOBedeHHbIM
y 78 petenn B Bo3pacte oT 1 A0 9 mecALeB, POXKAEHHbIX
Ha cpoke 34-36 Hepenb rectaunn 1 NMeBLUNX 3a0ePXKKY
MOTOPHOrO Pa3BUTUA, MOKa3aHO, YTO PaHHee BKJlOYEHne
bobaTt-Tepanmn y Takux nayMeHTOB MO3BONAeT npubnu-
31Tb NOKa3aTenn X MOTOPHOMO Pa3BUTUA K TaKOBbIM Y [0-
HOLWeHHbIX AeTen. CornacHO npeacTaBieHHbIM AaHHbIM,
K Bo3pacTy 9 mecaueB Y 25 % HeOHOLIEHHbIX JeTel, Nony-
YaBLLMX KMHE3MoTepanuto no metoanke bobat, nokasatenu
OBUraTenbHOro pPa3BUTUA HOPManM3oBanuCb N JOCTUMN

YPOBHS, XapaKTepHOro A1 300POBbIX AOHOLLEHHbIX AeTel,
npotue 7,14 % B rpynne KoHTpons [46].

3AKJTIIOYMEHUE

Taknm o6pa3om, MpPOBeAeHHbI aHanu3 nuTepatyp-
HbIX AaHHbIX ybeauTenbHO AeMOHCTpupyeT, uto bobat-
Tepanua o60CHOBaHHO MOJyYnna WNPOKoe NprMeHeHne
B MPaKTMYeCKOM 3[paBOOXpaHeHnN, ABNAACL Haubonee
YacTo UCMONb3yemMol TeXHoNornen B obnactu Helpope-
abunutaymn.

YcTaHoBneHo 6GnaronpuAaTtHoe BnuAHMe bobat-Tepa-
nny, XapakTepusylolleecad yMeHbLUeHMeM CMacTUKK, Ha
MbILUIEYHBI TOHYC, MOKa3aTelii MOTOPHOro pPa3BUTUSA,
byHKUMIO mopdepKaHuA CTaTUYeCckoro U AMHaMUYecKo-
ro paBHoBecua. [lokasaH BKnaj npefcTaBieHHON TEXHO-
NOTNN B YMEeHbLUEeHMe NPOABNEHWIA OpaJibHOW MOTOPHOW
ANCOYHKUMN, CITIOHOTEUEHUS, YNTyULIEeHNe XeBaHNUA.

Hanbonee un3yuyeHHbIM acrnekToM npumeHeHua bo-
6aT-Tepanuu B nNegmaTpMUecKolr NpakTuKe ABNAeTCA ee
NCMONb30BaHMe B MeAULVHCKON peabunutaumm peten
caun.

BmecTe ¢ Tem fjlaHHble O CHVXXEHWM YacToTbl Hebnaro-
npuATHbIX ncxopos MM UHC n ymeHblieHn cTeneHm Bbipa-
YEeHHOCTV ABUraTesibHbIX HapyLUEHWI MPY PaHHEM Havane
peabunnTauroHHbIX MEPONPUATAA ONpeaensaioT akTyab-
HOCTb AanbHenwero ndyyeHnsa s¢pPpeKkTMBHOCTA NpUMeHe-
Huna bobaT-Tepanny B MeAULIMHCKON peabunutaymm geten
¢ MM UHC, B TOM uncne HepoHOLWEHHbIX AeTen. Opyrum
nepcrneKkTVBHbIM HamnpasieHNnemM 1ccnefoBaHni ABNAETCA
pa3paboTka 1 HayuyHoe 060CHOBaHMe coueTaHHbIX ¢ bobat-
Tepanuen TexHonmorun ¢uanyeckon peabunutaymm, 4To
No3BONUT MOBbICUTb 3GGEKTUBHOCTb PeabunnTaLMOHHbIX
MeponpuATUNA.
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PE3IOME

BBEAEHWUE. [Inacta3 npambix Mbiwy xuBoTa (AMNMMM) — natonornyeckoe coCTosiHME COeAUHUTENIbHON N MbILLIEYHOW TKaHW, NPU KO-
TOpOM HabntogaeTca yTOHUEHUe U pacTsKeHne 6eNlol TMHUK XKBoTa. [ocnefHne akTyanbHble CTaTUCTUYECKME AaHHbIE YKa3bIBAIOT Ha
BbICOKUI PUCK BO3HUKHOBeHNA MMM y XeHLUH KaK BO Bpemsa 6epeMeHHOCTH, Tak 1 B nociepoaosbiit nepuog, (MM). OntrmanbHbIM
cpeacTBom Koppekunmn AMNMX asnaetca neuebHan pusmnueckasn Kynbtypa.

OCHOBHOE COAEPKAHUE OB30PA. B naHHOM 0630pe npoBefeH aHanu3 ocobeHHocTeln Koppekummn AMMX y xeHwmH 8 MMM ¢ nomo-
Wbto pr3nYeckux ynpaxHeHmin. 063op Obin cOCTaBneH Ha OCHOBE METOLONOMMU UCCnefoBaHus, pa3paboTaHHon NHcTuTyTOM [XoaH-
Hbl Bpurrc (Joanna Briggs Institute — JBI) — mexxayHapogHOW nccneaoBaTeNbCKoM opraHr3aumei, cneuvanvsnpyoLlenca B obnactu
[JOKa3zaTesibHOV MeAnLUVHbI B COTPYAHNYECTBE C MapTHepPaMu, a TakKe Ha OCHOBE peKOMeHAALNI NO NIeYeHNIo U JaHHbIX MeTaaHanmns3a
Scoping Review. Takxe n3y4yanmcb paHAOMM3NPOBAHHbIE KOHTPOJIMPYEMble KIIMHMYECKMe NCCNefoBaHnA, OnucaTesbHble nccnefoBa-
HUA, CTaTb, ONMY6IMKOBaHHbIE HAa AHFNCKOM A3bIKE U B NOJIHOTEKCTOBOM BUAe, 6e3 Kaknx-mbo orpaHUYeHunin no gate nyonmkaumu.
3AKJTIOYEHUE. MNMonyuyeHHble faHHble NMO3BOJIMIV ONPeAeNuTb OCHOBHbIE HaNPaBNEHUs B UCMONb30BaHNM CPeacTB dur3nyeckon pea-
ounuTtauun B MM gna koppekuun AMMMXK.

KJTHOYEBDIE CJIOBA: anactas npambix MbiLLL, XK1BOTa, MbiLLLbI K1BOTa, GU3MUECKNE YPaXKHEHNS, peabunmnTaLyis, nocnepo-
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Physical Rehabilitation for Correction of Diastasis in Postpartum
Women through Exercise Therapy: a Review
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ABSTRACT

INTRODUCTION. Diastasis rectus abdominis (DRAM) is a pathologic condition of connective and muscular tissue in which there is
thinning and stretching of the white line of the abdomen. The latest current statistics indicate that women are at high risk of developing
DRAM both during pregnancy and in the postpartum period. The optimal means for DRAM correction is exercise therapy.

MAIN CONTENT OF THE REVIEW. This review analyzes the features of correction of DRAM in postpartum women with exercise. The
review was based on the research methodology developed by the Joanna Briggs Institute (JBI) — an international research organization
specializing in evidence-based medicine in collaboration with partners; treatment guidelines; and Scoping Review meta-analysis data.
Randomized controlled clinical trials, descriptive studies, articles published in English and in full-text, without any restrictions on the
date of publication, were also studied.

CONCLUSION. The findings allowed us to determine the main focus areas in the use of physical rehabilitation in the postpartum period
to correct DRAM.

KEYWORDS: diastasis rectus abdominis, abdominal muscles, physical exercises, rehabilitation, postpartum period

For citation: Ghukasyan M.Kh., Bakay |.N. Physical Rehabilitation for Correction of Diastasis in Postpartum Women through Exercise Therapy:
a Review. Bulletin of Rehabilitation Medicine. 2025; 24(3):113-122. https://doi.org/10.38025/2078-1962-2025-24-3-113-122 (In Russ.).

" For correspondence: Marine Kh. Ghukasyan, E-mail: marineshka7@icloud.com

BBEAEHUE

Hwractas npambix mbiwy xueoTa (AMMM) — 310 nato-
Nnornyeckoe CoCToAHMUE JIOKOMOTOPHOW CUCTEMbI, KOTOPOEe
NPoABAAETCA B BUAE PaCTAKEHUA U UCTOHYeHMA Genoi
nuHuKM xmeoTa (BJ1’K) 6onee 2 MM, MbliLL, GPIOLLHON CTEHKM
N npunerawlen coegnHuTenbHon TkaHu [1]. o gaHHbIM
nuTepaTypbl, AMactas BcTpeyvaeTca y 70 % GepemeHHbIX
XKeHLWKH. Yepes 1,5 mecAua nocne poXkaeHMA JaHHasA naTo-
norua otmevaetcay 60 %, yepes rog — Yy 30 % XeHLwuH [2].

Mpun 6epeMeHHOCTM, CONPOBOXKAAOLENCA ANTENBHBIM
NOBbILIEHNEM BHYTPUOPIOWHOMO AaBAEHWA, CyXOXKUSbHblE
BOMoKHa BJIXK pacTarmsatotca. [JononHWUTENbHYIO Harpys-
KY Ha CYXOXWMA OKa3blBaeT C//a HAaTAXKEHNA ABYX KOCbIX
1 nonepeyHom mbiwy, xmeota (MPMX) [3]. Kak cnepctume
BJT’K nocTeneHHO NCTOHYAETCA, TEPAA CBOIO M3HaYaNIbHYIO
NAOTHOCTb, U pacTArneaeTtcs. [MogobHble 3MeHeHNs, Npo-
ncxogAawme npu 6epeMeHHoOCT, B OONbLUMHCTBE CyYyaes
06paTMMbl, MOCKONbKY YPOBEHb FOPMOHOB, NOJ, BIVAH/EM
KOTOPbIX HAXOAUTCA coeMHUTENIbHaA TKaHb, MOC/e POLoB
HopmanusyeTtcs. B panbHenwem NponcxoguT BOCCTaHOB-
NeHne HOPMasIbHOM PaCTAXMMOCTA U MPOYHOCTM MbILLL
N CBA3OK.

MatoreHes AINMX go KoHua He n3yyeH. bptolwHana cTeH-
Ka Urpaet orpoMHYI0 Posib B POPMUPOBAHNN OCAHKN, aKTe
AbIXaHWsA, CTabunM3auuy TyNlOBULIA U Ta3a, BHYTPEHHUX
OpraHoB B GpPIOLWHON NonocTn [4]. I3MeHeHUsA MexaHUKK
TyNoByLa, aCUMMETPUA Ta3a, U3MEHeHNe OCaHKM MOryT
NPUBECTM K HapYyLIEHMAM CO CTOPOHbI CepaeyYHO-CoCyaunc-
TOWN, NULLEBAPUTESIBHON N AblXaTeNIbHOW CUCTEM, a TaKXKe
OMOpPHO-ABUraTeNIbHOrO annapata B LENOM, YTO 3Hauu-
TENbHO CHMXAET KaueCTBO XU3HM.

12.07.2024
11.04.2025
16.06.2025

Received:
Accepted:
Published:

MakTopamu pucka pa3sutua AMNMXK asnawTca MHOro-
nnopHaa 6epemeHHOCTb, MHoroeogue, MMM B aHamHe3e,
06CTPYKTMBHaA GonesHb nerkux, oxvpexue [5].

CornacHo noCnefHMM peKoMeHZauusaM, JNleyeHue
OMNMX pnomkHO 6biITb B MepByld oyepefb KOHCepBaTUB-
HbIM, @ BbINONIHEHUE PpU3nNYecKnxX ynpaxxkHeHuin (DY), kop-
pekumnsa obpasa KM3HU M OTKa3 OT BPeAHbIX MpUBbIYEK
ABNAIOTCA 30/10TbIM CTaHZApPTOM. XUpypruyeckoe BMme-
LaTeNbCTBO, BKOYaloLWee YMeEHbLUEHME AMacTasa nyTem
nnactukn BJIPK n nepepgHen cTeHKM Bnaranuwa npamomn
MblwLbl XnBoTa (MMXK) nokasaHo B TAXKENbIX CIyYasax npu
He3)EeKTUBHOCTA KOHCEPBATMBHOMO JNleYeHUA, a TaKxKe
npu GOPMUPOBAHNN TPLIKM C KIMHUYECKN Bblpa)KeHHOW
cMnTOMaTMKoM [6].

YunTblBas BbllleyKa3aHHble orpaHuyeHus, bbin npose-
LeH 0030p NUTEpPaTYpPHbIX AaHHbIX ANA CUCTEMATMYECKOTO
COMOCTaBNIeHNA WCCNEfoBaHUN, K3yyaloWmux MNpUMeHe-
Hue neyebHbIx QY 1 AOMNONHUTENBbHbBIX METOAOB NeYeHus
AMMX B nocnepopnosbiii nepuog (M) ¢ uenbio KayecTBeH-
HOro 0600LIeHNA 1 CPaBHEHUA UX Pe3ynbTaToB. [aHHbIN
0630p ObiN HanNpaBfieH Ha peLleHne CeayrLWmnx nccnemo-
BaTeNIbCKMX 3aau:

1. MpoaHanusnposatb OY 1 JONONHUTENBHbIE METOAbI,
ncnosnb3yemble B peabunutaymnm xeHwmH ¢ MM s M.

2. M3yuntb BnaHue OY 1 fONONHUTENbHBIX METOAO0B
NIeYEHUA Ha CHUKEHME CTEMEHW BblPaXXeHHOCTM AMacTasa
N CBA3aHHble C 3TNM QYHKLMOHANbHbIE UCXOAbI Y XKEHLMH
B .

3. MpoaHann3npoBaTb HeEpELEHHbIE 1 Masiou3yyeH-
Hble BOMPOCHI B UCCNeA0BAHNAX, MOCBALLEHHbIX peabunu-
Tauum »eHwmH ¢ ArNMX.
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OCHOBHOE COAEPXAHUWE OB30PA

[aHHbI 0630p ObIN COCTaBNEeH Ha OCHOBE METOLONO-
MW UccnepoBaHus, paspabotaHHol UHcTUTyTOM [KoaH-
Hbl Bpurrc (Joanna Briggs Institute — JBI) [7] — mexpay-
HapoO4HOWM WCCNefoBaTeNbCKON OpraHusauuen, cneum-
anusmpytolenca B obnactu [oKasaTe/lbHON MeAULMHbI
B COTPYAHMYECTBE C NapTHepaMy, a Takke Ha OCHOBe pe-
KOMeHZaLMI Mo NeYeHnto 1 JaHHbIX MeTaaHanm3a Scoping
Review [8-13].

TakKe M3yyanucb paHAOMU3MPOBaHHbIE KOHTPONMPY-
emble KNMHUYeCKne NccrieloBaHusA, onvcaTenbHble nccne-
[lOBaHMA, CTaTby, ONy6NMKOBaHHbIE Ha aHITTMINCKOM A3blKe
1 B NMOMHOTEKCTOBOM BUAe, 6€3 KaKnX-TMbo orpaHnyeHni
no pgarte nybnukauuu. na ocywectBneHma mMccnepnosa-
HUA maTepuana 0630pHON CTaTbh ObLIM UCMONb30BaHbI
nonynsapHble 6a3bl faHHbIX MO MOWCKY Hay4YHbIX UCTOY-
HUKOB, TaKkne Kak Google Scholar, CyberLeninka. ina 60-
nee nHGopMaTUBHOIO 1 3PPeKTUBHOrO NoncKa HbIIN nc-
Monb30BaHbl Clefdytolne cioBa 1 coveTaHms: diastasis of
the rectus abdominis, permanent residence, abdominal
muscles, physical exercises, rehabilitation, postpartum
period, Anactas NpAMbIX MbILLL, }KMBOTA, MbILILbl >KUBOTA,
busnyeckne ynpaxkHeHus, peabunutaums, NOCiepPoao-
BbIll NepUOA,.

Mpu aHanv3e maTepunanos ObiNoO BbIABIEHO, YTO Cylle-
CTBYIOT 3HauuTeNlbHble Pa3NMuna Mexay McciiefoBaHuA-
Mu. Tak, HeKoTopble aBTOPbl HaboAaNN XeHLWUH C TAXe-
NbIM AnacTa3om nepegHen 6PIOLWHON CTEHKM, CBbILLe 7 CM,
a Apyrue — C HenaTosIorMyYeckUm U NorpaHNyHbIM yBe-
NIMYEHNEM PaCCTOAHUA, He bonee 22 mm [14, 15].

Tak, Hanpumep, Hanif S.M. et al. Habnoganu Tpex *eH-
wuH B MM c ANMX B 1,4; 4,8 n 7 cm. Bce XeHLWWHbI BbINOJI-
HAnn OY, HanpaBsfieHHble Ha YMeHbLLUEHVEe MOCNepofoBOro
OMMX, wncknioyaa ynpa)HeHWs, CrocobHble MNPUBECTU
K MOBbILWEHWIO BHYTPUOPIOWHOrO AaBneHus, Hanpumep,
npucefaHua (y TpeTben }eHwuHbl) [14]. PesynbtaThl nccne-
foBaHVA nokasanu, uto OY no yKpenneHnio MbiLlL, >KMBOTa,
HauaTble B [, NprBeny K NX yKpenneHuio 1 yMeHbLIEHUIO
AmacTasa.

B KnunHnuyeckux ncnbitaHmAx cteneHb AMMMX oueHu-
Bafacb B Pa3fINYHbIX YCNOBUAX, BKIOYAA NOKOW, MOAbeEM
ronoBbl, CKPyUMBaHUA nnn KomorHauuun. B obcepBaLoH-
HbIX NCCNefoBaHUAX TakXKe MCMonb30oBaNach cneymanbHas
meToaunka QY:

1) BTArMBaHMVeE >KMBOTA B NMONOXKEHUN N1eXKa Ha CMINHE;

2) crnbaHue TynoByLLa B MOJIOXKEHWM NeXa Ha CrVHE;

3) nogbem HOr nexa Ha CrnuHe;

4) BbINOMHEHME NNAHKN NeXka Ha 60Ky [16].

Pe3ynbTaTbl mMccnefoBaHMA Mokasanu, 4to Hambonee
3bdEKTUBHbBIM yNpa)kHeEHNEeM OKa3anocb crubaHue Tyno-
BU1LLA B MONOXEHUN Nexa Ha crnvHe. OcTanbHble yrnpaxHe-
HMA, a TakKXe TeNnMpoBaHMe He OKa3blBanu BO3[ENCTBUA
Ha pa3mep AMacTasa, UTo No3BONAET CUMTaTb UX HENTPaASIb-
HbIMV MPYMEHUTENBHO K peabunutayMoHHbIM Meponpus-
TmAm no nosogy ANM>K.

Tak, Hanpumep, Djivoh Y.S. B cBoeln paboTte Habntogan
19 »eHwwmH ¢ ANMMX 6onee 15 mm [17]. PaccTtoaHne mex-
4y npAamMbiIMKA Mblwuamin »kueoTa (PINIMX) namepanocb Ha
20 MM Haf NynKOM C NMOMOLLbIO WTaHFeHUMPKYNA Npu pas-
nunyHbix QY. PeaynbTtaTbl MCCNefoBaHUA NOKasanu, YTo Bbl-
pa)keHHbIN SGPEKT yMeHbLUEHUA PaCcCTOAHMA MEXAY MblLL-
Lamy KMBOTa Habnioganca npu BbINOAHEHUU crmbaHuA
TYNOBYLLA B MONOXKEHNN JieXa Ha CrHe, a Tak»Ke Npu npu-
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cefaHuAx. B To e BpemMsA aBTopbl 0OTMeYanu oTcyTcTame 3¢-
dekTa oT crmbaHnA TynoBuLLa B COYETaHUN C BTATMBAHWEM
Xnsora.

B nccnegosanum Chiarello C.M. et al. npuHanu yyactue
56 ncnbITyembIx (My>KUMHbl — 11; HEpOXKaBLIME >KEHLLM-
Hbl — 22; poXaBLine }eHwWwmHbl — 23) [18]. PIIMX n3me-
pPANN B COCTOAHNN MOKOA 1 BO BPEMSA BbINOSIHEHNA YyrNpaX-
HeHUA crmbaHnA TynoBuLLa B ABYX MecTax (Bbllle 1 HUXe
nynka) ¢ NOMOLLbIO YNbTPa3BYKOBOroO McceoBaHuA. Pe-
3ynbTaTbl NCCIeAOBaHMA NO3BONUAN aBTOPaM CAenaTb Bbl-
BOJ O TOM, UTO CribaHue TyNnoBUILLA Y POXKABLUMX KEHLLMH
3HaYNTeNbHO YMEHbLUANo pa3mepbl Amnactasa, B TO BpeMms
KaK Y HEPOXKaBLUMX XEHLUUH 1 MYy>XUNH 3TOT BUA YNpakHe-
HUA HMKaK He CKa3blBasiCA Ha PacCTOAHUN MeXxay NpAMbl-
MM MblLILLAMU.

Cpokn [ BapbupoBan1cb B WMPOKUX Npedenax: oT
6 yacoB go 6 mecaueB. Hanpumep, Li Q. et al. B cBoen pa-
60T1e obcnenoBany xeHwmH ¢ ANMMMX yepes 1-12 Hegenb
nocne pogos [19].

A Laframboise F.C. et al. B nccnegoBaHue BKIovanu
XeHLWWH yepe3 6-24 mecaua nocne pogos [20]. NHTepec-
HO, UTO B GONbLIMHCTBE MCCIEfOBaHMI Y4acTBOBaAN Po-
XaBLUME KeHLUMHbI, Y KOTOPbIX B TeUYeHne nepsbix 6 meca-
LeB nocsie poAoB, CNOHTaHHOe yMmeHbLueHne MMM moxeT
coBnagatb ¢ 3¢deKToM BMeLLaTeNnbCTBa.

MpogomxntenbHocTb Nporpammbl ®Y B 60MbLIMHCTBE
nccnefoBaHui BapbrpoBanach oT 6 Ao 36 Hefenb. YacToTa
3aHATWI BapbupoBanacb oT 1 fo 5 pa3 B Hegento. B 6onb-
LUIMHCTBE UccefoBaHuin npuMmeHeHne QY Obino pekomeH-
[OBaHO MPOBOAUTb NOA PYKOBOACTBOM TpeHepa-creum-
anucra [20].

Bo MHorux nccnepgoaHuax npumenanuce OY gna tpe-
HUPOBKM MbILWL, XMBOTa (CKpyumBaHus/crnbaHuna [21],
npucefaHnA M HaKAOHbI Ta3a Hasag [22], akcueHTpuye-
CKme cokpalleHua [23]) n ynpaxXHeHUA Ana MbilL, Ta30BO-
ro aHa (T[), BTArMBaHUA XMBOTa/CTaTUYECKNe COKpaLle-
HU1A XuBoTa [24].

B cnenoe paHaomMmn3npoBaHHOE KOHTpPOAMpyemoe 1c-
cnepoBaHue Saleem Z. et al. Bkniounnu 40 MOnofbIX »KeH-
WKH, Haxopaawwwmxca B M1, koTopble 6bIIV pa3feneHbl Ha iBe
paBHble rpynmnbl METOAOM KOHBEPTUPOBaHUA: rpynna A —
npotokon QY, BKNouaoLwWwmin TPEHNPOBKIN Ha CKPyUMBaHNe
6ptoLHoro npecca, rpynna b — npotokon QY ¢ nogbemom
NPAMbIX HOT B TeueHne 6 Hegenb [22]. B rpynne A Habnto-
Janocb yMeHblleHne guacrtasa go 1,95 £ 0,4 cm, a B rpyn-
ne b — pgo 2,85 +0,35 cm Npu oLeHKe MeTogoM Nanbnauuny;
NPV OLeHKe C MOMOLLbIO LUTAaHFeHUNPKYNA pa3mep AgnacTa-
3a coctaBun 4,06 £0,74cmn 1,2 + 0,49 cM COOTBETCTBEHHO.
OTO uccnepoBaHMe NokasblBaeT, YTO 6-HefesNbHbIN NPOTOo-
kon OY okasanca s¢pdpekTBHbIM B neueHnn AMNMK. Takum
obpazom, QY Ha cKpyurBaHKA, NO-BUANMOMY, AAIOT MHOTO-
obeLlatome pesynbTathbl [25].

B cBoux nccneposanusx B 2016 r. Walton L.M. et al. co-
o6Lwanm o CTaTUCTUYECKM 3HAUMMOM MONOXNUTENIbHOM BIN-
AHUM Ha pa3mep OMNMX npu ncnonb3osarHuu B QY nnak-
KW. 3TO NO3BONMMIO UM cAenaTb 3aKfoueHre, 4To nboe
ynpa)KkHeHVe, BbIMONHAEMOe B MOC/ieonepaumoOHHbIN fne-
puvog, 3¢deKTMBHO Npu Anactase NpAMbIX MbiwL, [26].

Sancho M.F. et al. cpaBHuBanu BnuaHne QY Ha pas-
Mep AmacTasa B ABYX rpynnax »KeHLUMNH: C eCTeCTBEHHbIMU
poJamu B aHaMHe3e 1 KOTOpbIM OblI0 BbIMOMHEHO Keca-
peBO ceuyeHue. Pe3ynbTaTbl MOKa3anu, YTO ynpax}kHeHuA
Ha 6ploWHON npecc (crmbaHne TynoBULLa B MONOXKEHUN
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nexa) obinv 3pdeKTUBHbI B 06emX rpynnax, B TO Bpems Kak
ynpa)KHeHUA Ha BTATVMBaHWE XXMBOTa He BNNANY Ha pa3mep
ONMMXK [27].

Tuttle L.J. B 2018 r. npoBen nccnegoBaHue Ha 30 »KeH-
WKWHax B nepuod 6-12 Hepenb nocne pofos. OHM Gbin
pasfeneHbl Ha rpynmnbl B 3aBUCUMOCTW OT NpepJiaraemMblxX
ynpaKHeHWU:

1) ynpaxHeHus, HanpaBfieHHble Ha YKpenneHne 60oKo-
BbIX MbILLIL| XKMBOTa;

2) TeNnNnpoBaHWeE;

3) coueTaHue 3TUX NpoLieayp.

ABTOpbI YCTaHOBW/IM, YTO Hambosbluee yMeHblueHne
pacctoaHna mexgy MMM Habnioganocb B rpynnax, rae
NPOBOAMNCH YNPaXXHEHWA Ha yKperJieHre natepanbHomn
YacTu XKMBOTa, B TO BPEMA Kak B rpynne, rae BbIMOSHAMN
TONbKO TEeNNMpPOBaHMe, gnactas He n3ameHunca [28].

Theodorsen N.M. et al. Bkniounnmn B cBoe nccnegoBa-
Hue 38 »eHwmH B MM ¢ ANMMX (PMTMX 6bino 6onee 2 nanb-
ues) [29]. PTIMM namepaAnu ¢ Mcnosib3oBaHWEM YNbTpa3By-
KOBOrO NIMHEHOoro aatunka (ot 5 go 10 Mly). B uccnepo-
BaHUU N3y4anoch BIVAHVE N30METPUYECKOTO COKpaLLeHnA
MbILLL, Ta30BOrO [Ha M NMOMePEeYHON MbILULbl XXMBOTa Ha
PMMK. ABTOpbI YCTaHOBUAW, YTO KaK COKpaLLeHMe MbILLL,
T, Tak 1 coKpalleHre NonepeyYyHon MbilLbl XMBOTa, PaB-
HO KaK M MX OQHOBPEMEHHOe COKpalleHue, NPUBOANIO
K 3HaunTenbHoMy pacxoxkaeHuto MVIK.

B npyrom uccnefoBaHuM 6bi10 OOHapyXeHO YMeHb-
weHwne cteneHn MM yepes 6 Hepgenb NPy NPUMEHEH
3neKkTpoMmorpadpuyeckon TpeHnpoBkn mblwl T ¢ 6mo-
nornyeckon obpatHol ceAsbio n QY Ha GplowHOM npecc
N HEPBHO-MbILLIEYHOW 311eKTPOCTUMYNALUN NO CPAaBHEHNIO
C yNpaXXHeHUAMY Ans GPIOLWHOMO Npecca 1 TONbKO CTUMY-
nauun [23].

B HepaBHO npoBegeHHOM uccnepgoBaHun Dudic R.
et al. ncnonb3soBann metoabl Koppekuun AMNMX, Bknto-
yaa ynpaxHeHusA Ha ykpenneHue mbiwy T, Koppekuuio
0CaHKU, KOPPEKLMIO AbIXaHWA, @ TakxKe YNpaKHeHWA Ha Mo-
nepeyHyto MbiwLy xmnsota [10]. PekomeHgyemas nponon-
XKNTENbHOCTb TPEHMPOBOK COCTaBANa 5 AHeN B Hepento
B TeyeHue 12 Hepenb. [lo3uposka ®Y coctasnana 15, 20
1 30 MVHYT B AieHb B 1-10, 2-4-10 1 5-12-10 Hepgenn neyeHnsA
COOTBETCTBEHHO. bblno 06BLEKTUMBHO [OKa3aHO BAUAHUE
3aHATWI C BKJIIOYEHVIEM MOMEPEYHbIX MbILUL, X1BOTa B OMU-
CaHHOM BblILIe KOMMEKce YNpaKHEHUN Ha YMeHblleHune
OMNMMX 'y eHLWwuH.

ABTOpP AaHHOro Hay4yHOro Tpyfa pa3genaeT TOUKy 3pe-
HWMA nccnegoBaTenein 0 Heo6XoAMMOCTU yUyacTMA cneuma-
nucrta $pmsmnoTepaneBTNYeCcKoro npoduna B npouecce Kop-
pekumMn gracrtasa y »keHwuH B no3gHun MM npu nomowym
dusnyeckon peabunutaumm, B CBA3N C YeM B AAaHHOW pa-
6oT1e OyayT npepactaBneHbl QY, 3pPeKTNBHOCTb KOTOPbIX
NoATBEepP)KAEHa AJ1A YKa3aHHOW rpynnbl NauneHToB, byaeT
nposeaeH aHanu3 BAMAHMA 3TUX OY Ha ymMeHbLlUeHne CTe-
neHn BbipakeHHocTy MM,

B xope nmpakTuyeckol paboTbl C >KeHLWMHamK, CTpa-
Jalownumy  arMacta3oMm, aBTop, ABNAOLWMNACA [elCTBYIO-
WM TpeHepoM GUTHEC LieHTpa, Habnogan 3HaunTenbHoe
ynyulieHre ¢Gu3nMyYecKoro 340poBbA, YPOBHA YyBEpPEHHO-
cTn B cebe 1 obLero caMouvyBCTBMA MOC/e NPOXOXKAEHNA
Kypca KomnnekcHbix OY. Ha ocHOBe MosnyyeHHOro npakTu-
yeckoro onbiTa 6blna paspabotaHa Postnatal DiastaCore
Rehab System — WHHOBaLMOHHaA cucTeMa PpU3NYECKON
peabunuTaummn Ans KOppPeKLMN AracTasa y XKeHLUH nocne
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pofoB. [laHHaa cucTtema npepcTaBnAeT cobOW CTPYKTY-
pvpoBaHHbI nogxod K koppekuum OMNMMK, Bkntovatowmin
B ce6a komnnekc OY, HanpaBneHHbIX Ha BOCCTaHOBJIEHME
MbILLEYHOrO KopceTa U yNyyLlleHne OCaHKMU.

MpaBunbHaa TPeHMPOBKA FNyHOKUX MbILLEYHbIX BOMO-
KOH OCTaHaBnMBaeT JanbHenwee pacxoxgeHne MMV, Ho,
K COXKaneHuto, He fO KOHUa n3baensaeT oT obpasoBasLue-
roca gedeKkra B TAXKeNbIX U 3anyLieHHbIX cnyyanx. YopaTb
paclwmpeHne anoHeBpo3a B TaKOM CJlyyae NOMOXKET TOJb-
KO orepaTBHOE BMeLLATebCTBO.

YT106b1 QY npu gractasze 6bIM 3PPeKTUBHBIMK 1 He30-
NacHbIMK, TMMHACTUYECKMIA KOMIMEKC JOSKeH noabupaTtb
cneumanuct. bonbluoe 3HauyeHWe VIMEET PerynAapHoOCTb
TPEHUPOBOK, a TakKe No3TanHoe ykpenneHve gepopmu-
POBaHHbIX TKaHEN.

Obwme pekomeHgaumn npu AMMMX npeactasneHsbl
HUXe.

YaepXmBaTb »KUBOT B MOATAHYTOM COCTOAHWUM Ba)HO
B TeueHe BCero [iHA, Mo3TOMy opToneAnyeckuin nosAc pe-
KOMEHAYETCA HOCUTb NPW 060N GU3NYECKO aKTUBHOCTN,
a NpW Kalune, YMxaHum 1 Npu cmexe — Noaaep KMBaTb Xu-
BOT PYKOW.

Monb3a ®Y npw naTonoruv 3aknoyaeTca B yKpenaeHum
MbllleyHoro KopceTa. lNpu perynapHom BbinosHeHun QY
npw auactase ynydwaetca KpoBoobpalyeHne n obmeH Be-
LLeCTB, MbllleYHble BOIOKHa BOCCTaHaB/MBAOTCA U YKpe-
nnatTcA. Mpy JoCcTaTOYHOM 3anace KoslareHa Mpouncxo-
AVT pereHepauuna coeguHuTenbHom TkaHu, BJIPK cokpalya-
eTcs, obpeTaeT NPOYHOCTb 1 M1ACTUYHOCTb.

Ncxona v3 pe3ynbTaToB BbllenepeuncsieHHbIX nccne-
LOBaHW, B Tabnuue 1 npeacTaBfieHbl CBOAHbIE AaHHble
no QY ana peabunutaymm n Koppekuny amnactasa y »KeH-
WMH nocsie poAoB cCpefcTBaMy nevyebHON ¢usmnyeckom
KynbTypbl.

B Lenom Ha ocHoBaHUKM 3Toro o6Lwero 063opa MOXHO
cAenaTb BbiIBOA O TOM, UTO peabunvTaunoHHasa npakTmka
nonesHa ANA >KeHWMWH nocne pofoB no pagy ¢yHKLUMO-
HaNbHbIX MApPaMeTpoB, cBA3aHHbIX ¢ ANMM. OgHako He Bbl-
paboTaHo eanHON KOHLEMLMY Haunyylwero nogxona B pe-
abunuTaumm xeHwmH B MM c ANMX.

Pe3ynbtathl HabnopaTtenbHbIX MCCIefoBaHWA  MOA-
TBEP)KAAT UAEI0 O TOM, YTO COKPALLEHUSA y6OKMX MbILLLY
TYJIOBMILA BaXkHbl ANA CO3[aHUA HanpsXXeHWsa Ana nopg-
LEPKKN BHYTPEHHUX OpraHoB GPIOLLIHON NOSIOCTU U Nepe-
Jaun ycunumin No cpepHen NMHWW KMBOTa. B HacToAwee
BpeMmsA nccnefoBaTeny CornacHbl C TEM, YTO CMOCOBHOCTb
Co3faBaTb HanpsXeHue nepegHert GPIOWHON CTEHKM XU-
BOTa 3a cYeT PaboTbl NPAMbIX 1 MOMEPEUYHON MbILLLL XKNBOTA,
a TaKXKe VX CYXOXWUUIN 1 CYXOXKUbHbIX PacTAXKEHUIA UMeeT
pelwaiollee 3HayeHue ansa GyHKUMM GpiolwHOM cTeHKn [14],
Torga Kak GpyHKUMOHANbHOCTb NauneHTa, HEPBHO-MbILeY-
HbI KOHTPOJIb U MbllLeYHaA CNOCOOBHOCTb NPOU3BOSIbHOTO
COKpaLLeHMA MblLUL, XXMBOTa MOTYT UMeTb 6osblLUEE KNHW-
yeckoe 3HauyeHue.

PekomeHpaLUmn 3KCNepToB rOBOPAT O TOM, YTO OMTU-
MaJibHble M30J/IMPOBaHHbIE U CUHEPTMYHbIE COKpaLLEHUA
rny6oKMx MbilwL 1 gradparmanbHoe gbixaHue 6e3 Hanpsa-
YKEeHUA OOMKHbI ObITb MPUOPUTETHLIMI B TeUeHne GnmKai-
wero MMM npu OAMNMM. Kpome Toro, npegnonaraerca, 4to
HaTakeHne 3a cyeT QY c BoBnevyeHremM Ta306efpPeHHOro
CyCTaBa CTUMYNIMPYET NPOLECC PEMOAENMPOBaHUA coeau-
HuUTenbHoW TKaHu BJTXK. OpgHako TpebyioTcAa fONONHNUTENb-
Hble uccnefoBaHus B 3Tol obnactu [30].
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Ta6bnuua 1. MeTtogrka dusnyeckon peabunuraunm ana KOPPEKLUN ANacTasa Yy *KeHLWWH nocse poaos cpeacTsamm ne-

YebHON GM3NYECKON KYNbTypbl

Table 1. Methods of physical rehabilitation for the correction of diastasis in women after childbirth by means of therapeutic

physical culture

3apaum pusmyeckoin peabunutayum /
Tasks of physical rehabilitation

YnpaxHeHus / Exercises

Dosuposka / Dosage

BBogHbiii 3Tan — 1 mecay / The introductory period — 1 month

YKpenneHue MbiLL TYIOBULLA, yiydlleHre KoopArHaumum
1 6anaHca / Strengthening the muscles of the trunk, improving
coordination and balance

BbITArMBaHME pPyK 1 HOT Ha
yeTBepeHbKax / Stretching
arms and legs on all fours

2 noagxopa

no 10-16 nosTopeHui /
2 sets

of 10-16 repetitions

YnyuieHne NoABMKHOCTI MO3BOHOYHMKA, PACTAXKKa MbILLIL
CMVHbI 1 XXMBOTA, aKTUBALMA MyOOKMX MbILLL, TYIOBULLA /
Improving the mobility of the spine, stretching the muscles of the
back and abdomen, activating the deep muscles of the trunk

YnpaxHeHue «Kolwuka» /
Cat exercise

2 nogxoda

no 10-15 nostopeHuii /
2 sets

of 10-15 repetitions

AKTVBaLWA MbILUL, MOBEPXHOCTU H6efiep, BbINOSHEHNE
YyNpaXKHeHWI C KOHLEHTPaLMen BHMMaHUA Ha paboTe MblwiLy
KMBOTa 1 Ta30Boro AHa / Activation of the gluteal muscles,
muscles of the posterior surface of the thighs, performing
exercises with concentration on the contraction of the abdominal
and pelvic floor muscles

YnpaxHeHue «[neyeBoi

mocT» / Shoulder bridge
exercise

2 noagxopa

no 10-15 nostopeHuin /
2 sets

of 10-15 repetitions

YKpenneHue MbillL TYS0BULLA, yydLleHne KoopauHaLum
n 6anaHca / Strengthening the muscles of the trunk, improving
coordination and balance

BbiTArMBaHME PyK 1 HOT Ha
yeTBepeHbKax / Stretching
arms and legs on all fours

3 nogxoga no
20 noBTOpEeHUin / 3 sets
of 20 repetitions

npOd)I/IﬂaKTI/IKa NOABUMXXHOCTU NO3BOHOYHUKA, PAaCTAMKA MbILLUL|

3 nogxoga
CMUHBI U >KMBOTA, akTMBaLUA ryOoKMX MbilL, TyoBMLLa / YnpakHeHue «Kowwka» / .

. ; s . . no 20 noBTopeHuin /
Prevention of spinal mobility, stretching of the muscles of the Cat exercise 3 sets of 20 repetitions
back and abdomen, activation of the deep muscles of the trunk P
AKTUBALMA MbILLL, MOBEPXHOCTN Gefep, BbiNOSIHEHNE

NPa*KHEHWUI C KOHLIEHTPaL e BHMMaHNA Ha paboTe MblLL .
ynp HeHTpau P " YnpaxHeHue «[TneyeBon 3 nogxopa

MBOTa 1 Ta3oBoro AHa / Activation of the gluteal muscles,
muscles of the posterior surface of the thighs, performing
exercises with concentration on the contraction of the abdominal
and pelvic floor muscles

mocT» / Shoulder bridge
exercise

no 20 noBTopeHuin /
3 sets of 20 repetitions

YKpenneHue MblLL, XXMBOTa, 0COGEHHO NPAMON MbiLLLbI XMBOTA,
MBbILLL, CMVIHBI 1 NieyeBoro nosca / Strengthening the muscles of
the abdomen, especially the rectus abdominis, back and shoulder
girdle muscles

YnpaxHeHune «bokoBas
nnaHka» / Lateral plank
exercise

3 nogxopa no 20 cek /
3 sets of 20 sec

YKpenneHune MbillL, CNVHbI, ATOAWL, U 3aHEN MOBEPXHOCTH
6egpa.

YnyulueHue NoABMKHOCTU FPYAHOrO OTAesa NO3BOHOUYHMKA /
Strengthening the muscles of the back, buttocks and back of the
thigh.

Improving the mobility of the thoracic spine

YnpaxHeHue «O0paTHbI
MocTuK» / Reverse bridge

exercise

3 nogxopa
no 10 noBTopeHuin /
3 sets of 10 repetitions

PaccnabneHwvie MblLL, MOACHULbI, yNyYLLEeHe MTMOKoCTH
no3BoHouHUKa / Relaxation of the lumbar muscles, improvement
of the flexibility of the spine

YnpaxHeHune «PacTaxkka
noacHuubl» / Stretching
the lower back exercise

1-2 nogxoaa,
yAEpXKUBaTh

no 20-30 cek / 1-2 sets,
hold for 20-30 sec

AKTVBaLMA rMy6OKMX MbILLLL >KMBOTA, OCOGEHHO MonepeyYyHon
MbILLILLbI.

HnadparmanbHoe gbixaHue

(obyueHune npaBUnbLHON TexHKKe AbixaHuA) / Activation of the
deep abdominal muscles, especially.

Diaphragmatic breathing

(learning the correct breathing technique)

YnpaxHeHue Ha cKaTne
no meToguke «Tannep» /
Compression exercise
using the “Tapler”
technique

3-4 nopgxopa
no 10 cek / 3-4 sets of
10 sec

ARTICLES

M3IIATY | TV 13 NVASYINHD "HY ANIIYIN

117



F'YKACAH M.X. N OP. | OB30OPHAA CTATbA

118

BECTHUK BOCCTAHOBWUTENIbBHOM MEQULIUHBI | 2025 | 24(3)

OkoHyaHue mabnuywl 1/ Table 1 End

3apaun pusunueckoin peabunurtayum /
Tasks of physical rehabilitation

YnpaxHeHun / Exercises

[osuposkKa / Dosage

OcHoBHol 3Tan — 2 mecsiya / The basic period — 2 months

YKpenneHue MblllL, TYNOBULLQ, YIyYLLIEHVE KOOPAMHALUN
1 6anaHca / Strengthening the muscles of the trunk, improving
coordination and balance

BbiTArMBaHue pyKk v Hor
Ha yeTBepeHbKax /
Stretching arms and legs
on all fours

3 nogxoga
no 20 nosTopeHun /
3 sets of 20 repetitions

MpodurnakTrika NoABMXHOCTY MO3BOHOUYHIKA, PACTAXKKA

MBbILLL, CMIVHbBI U XKMBOTA, aKTMBaLMA ry60KUX MbILLL TyNoBULLa /
Prevention of spinal mobility, stretching of the muscles

of the back and abdomen, activation of the deep muscles

of the trunk

YnpaxHeHue «Kowwka» /
Cat exercise

3 nogxoaa
no 20 nosTopeHui /
3 sets of 20 repetitions

YKpenneHue AroanYHbIX MbILLL, 3aiHE MOBEpPXHOCTU beapa,
rMy6GOKMX MbILLLL XMBOTa 1 Ta30BOro AHa / Strengthening of
the gluteal muscles, the posterior surface of the thigh, deep
abdominal muscles and pelvic floor

YnpaxHeHue «[1neyeBon
mocT» / Shoulder bridge
exercise

3 nogxopga
no 20 nosTopeHun /
3 sets of 20 repetitions

YKpenneHue mMblwL TyN0BULLA, OCOOEHHO NMPAMOI MbILLLbI
YKMBOTA, MbILL, CAVHBI U MieyeBoro nosca / Strengthening the
muscles of the trunk, especially the rectus abdominis, muscles of
back and shoulder girdle muscles

YnpaxHeHue «ObpaTHas
nnaHka» / Reverse plank
exercise

3 noaxopa no 20 cek /
3 sets of 20 sec

YKpenneHue MblILL, CMVHbI, AroAWL, U 3aJHel NOBepPXHOCTA
6enpa.

YnyulueHne NOABUMKHOCTM FPYLHOrO OTAENa NO3BOHOYHMKa /
Strengthening the muscles of the back, buttocks and back of the
thigh.

Improving the mobility of the thoracic spine

YnpakHeHue «O6paTHbIN
mocTuk» / Reverse bridge
exercise

3 nogxopga
no 10 nosTopeHun /
3 sets of 10 repetitions

YKpenneHune KOCbiX MbILLL, XMBOTA, MblLLL, TYNIOBMLLA, NIEYEBOrO
nosca u 6epep / Strengthening of oblique abdominal muscles,
trunk muscles, shoulder girdle and thigh

YnpaxHeHue «bokoBas
nnaHka» / Lateral plank
exercise

3 nogxopa no 20 cek /
3 sets of 20 sec

PaccnabneHwve mMblLL, NOACHULbI, yNyyLLeHne rmbKocTn
no3BoHouHuKa / Relaxation of the lumbar muscles, improvement
of the flexibility of the spine

YnpaxHeHune «PacTaxkka
noacHuLbl» / Stretching
the lower back exercise

2 nopxofa, yaepxneaTtb
no 20-30 cek/ 2 sets,
hold for 20-30 sec

YKpenneHune KOCbiX MbILLL, XMBOTA, MblLUL, TYIOBMILLA, NJIEYEBOrO
nosca u 6epep / Strengthening of oblique abdominal muscles,
trunk muscles, shoulder girdle and hips

YnpaxHeHue «bokoBas
nnaHka» / Lateral plank
exercise

3 nogxopa no 20 cek /
3 sets of 20 sec

PaccnabneHrvie MblLLbl MOACHULIbI, yiyUlleHre rmbKoCTH
no3BoHouHuKa / Relaxation of the lumbar muscles, improvement
of the flexibility of the spine

YnpaxHeHune «PacTaxkka
noacHuLbl» / Stretching
the lower back exercise

2 nogxofa, yaepxnaaTtb
no 20-30 cek/ 2 sets,
hold for 20-30 sec

AKTUBaLMA ryOOKMX MbILLL, XXMBOTa, 0COGEHHO NoMNepeyYHo
mbiwwbl / Activation of the deep abdominal muscles, especially
the transverse muscle

YnpaxHeHwue Ha cxxaTue
no metoavike «Tannep» /
Compression exercise
using the “Tapler”
technique

3-4 nopgxopaa
no 10 cek / 3-4 sets of
10 sec

InadparmanbHoe AbixaHue (MpofomKkeHue paboTbl Hag NpaBuUibHbIM AbixaHueMm) / Diaphragmatic breathing

(continuing to work on proper breathing)

Kpome Toro, kombuHauuma OY, HanpaBneHHbIX Ha COKpa-
LeHne rny6oKux 1 NOBEPXHOCTHBIX MbILLULL, XMBOTa, OKa3a-
nacb 6e3onacHon 1 sdpdekTnBHOM Npr yBennueHumn PIMK
6e3 panbHenwero pacxoxaeHua NMVIXK. Heobxogrmo BBo-
Antb OY Ha crnbaHne Tynosuwwa B paHHWI M1, NockonbKy
GONbLUMHCTBY XEHLUMH NMPUXOAUTCA BbIMOSHATL BO Bpe-
MA NMOBCEAHEBHOWN [eATeNbHOCTU M yxofda 3a MNafeHuem
[eCcTBUA, KOTOpble CNOCOOCTBYIOT MOBbILIEHNIO AaBNeHNA

B OptowHoi nonoctu. LlenecoobpasHo obyuyatb NaumeHToK
KOHTPOMIO HanpsXeHWA MpPU BbIMNOHEHUM CTaTUYECKUX
YMpaXHEeHWI C UCMONb30BaHMEM [TYOOKUX MbILLLL »KNBO-
Ta, @ 3aTeM COYeTaTb MX C COKPALLEHNAMMN NMOBEPXHOCTHbIX
MblwL npu 6onee anHamnyHbiX QY (crnbaHre 1 NOBOPOTHI
Tynosuwa) [31].

OpHako nocnepoBaTenbHoCcTb DY fomkHa nogbupaTb-
CA VHAUBMAYaNnbHO B COOTBETCTBUM C MOTpebHOCTAMM,
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dyHKUMeEN 1 nporpeccom nauneHTkn [21]. UHTepecHo, uto
MHOTrVe MPOTOKOJIbl BKTIOYAIOT YPaXHEeHNA Ha Hapy»KHble
oTAenbl XK1BoTa (CKpyumnBaHuaA, npucepaHna) B paHHui M1,
He NpeaoCcTaBnAsA MHPOPMaLMM O CNOCOBHOCTY NALNEHTOK
co3paBaTb HanpsxeHne B BJ1I’K. bonee Toro, B HECKONbKNX
NPOTOKOJIaxX OTCYTCTBYET UHPOPMaLMA O NPOrpeccnpoBa-
HUM GU3NYECKMX Harpy30K WU afeKkBaTHOW Harpy3o4Hom
cnocobHocTu.

Bbynywme nccnepgoBaHuA MOryT BKOYaTb cCrieumanb-
Hble KnnHMYeckne/GyHKLUNOHaNbHbIe TeCTbl 1A OLEeHKU
OYHKUMN 1 TOTOBHOCTM MAUMEHTOK MepexopuTb (noa-
JepXunBaTb 1 NepeHOCUTb HarpysKky) K 6onee CnoHbIM
yNpaXHEHUAM.

B nccnepoaHnn Gluppe S.B. et al. nposogunocb 13-
yueHve QY Ha mbiwubl T[ [32] y 175 nepBopoaALmMX XKeH-
WWH (cpefHWii Bo3pacT coctasun 29,8 + 4,1 roga) B nepuon
6 Hepgenb nocne pofos. AnAa nsmepenua PIIMM npumens-
NoCb NanbLeBoe UccnegoBaHne. Hannume gracrasa otme-
YanocCb NPY PACCTOAHMM = 2 LWUMPUWHDI NanbLeB. Mi3amepeHus
NPOBOAUNCH B TPEX MeCTaxX: Ha 4,5 CM BbllLe NynKa, Ha ero
YpOBHe 1 Ha 4,5 cm HuXKe nynKa. MKeHLWWHbI OMbITHOWM OC-
HOBHOW Tpynmnbl B TeyeHne 4 MecALeB CaMOCTOATENIbHO
BbINOJIHANN TMMHACTUKY OnA Mblwy T exegHeBHO, Ao-
NoNHMTeNbHO 1 pa3 B Hefesto BbINOMHANN CUOBYIO TPEHW-
POBKY AnA Mbiwy T[] n 6plowHOro npecca Nog KOHTPoneM
cneumanucta. KoHTponbHasa rpynna ®Y He 3aHuManachb.
Pe3ynbTaThl nccnefoBaHMA MoOKasanu, Yto NocnepogoBas
nporpaMmmMa ynpaHeHuin nog HabnogeHnem Bpaya, BKIo-
yatollas CuoBble TPEHUPOBKM Mblwl T4 1 6proWHOro
npecca, B 4ONOJIHEHNE K AOMALUHUM TPEHNPOBKaM MblLLL
T[, He ymeHbLlUMNa pa3mep AnacTasa.

CornacHo Dufour S. et al. [33] TpeHNpOBKa MbiLLL, BHY-
TPEHHUX OPraHOB TaKXe Ao/mKHa BKtoyaTe OY gna mbiwy
T, KoTopble ABNATCA 3010TbIM CTAHAAPTOM SleYeHMA He-
AeprkaHnAa MoUM 1 TaKXKe npeanaratoTca 4na nporpaMmm pe-
abvnutaumn nocne AMNMX. OgHako nmetoTca NpoTBope-
YMBble JaHHble OTHOCUTENBHO UX BANAHMA Ha COKpaLleHme
PMM>. Ob6cepBaLNOHHblE MCCNEfOBAHUA MOKa3anu, yTo
@Y Ha Mbiwubl T nouT Tak e 3G PEKTUBHBI, KaK COKpalle-
Hua MPMX ona HanpsaxeHua BJIK, Torga kak OY, Hanpas-
NEeHHble Ha UX COBMECTHOE COKpalleHne, Obinn NpU3HaHbI
Hanbonee 3pPeKTUBHbLIMU.

PasznuuHble unccnepoBaTenu npegnarany 3KCUEHTPU-
yeckme CokpalleHuns Mbiwl xneoTa [33]. B rpynny nccne-
posaHua sownm 40 »keHwmH ¢ ANMM B Bo3pacTte ot 23 go
33 neT, KoTopble H6bIM CyYaiHbIM 06pa3oM pa3geneHbl Ha
ABe rpynnbl. B nepsoii rpynne 20 »KeHWWH NpoLim npo-
rpammy yKpensieHua CcTabunbHOCTW TYNOBULLA, COMPOBO-
KAaBwyoca TpaguumnoHHbimu QY ana npecca ¢ 4acToTon
3 pasa B Hegento obuiern NPOAOCIKUTENIbHOCTbIO 8 HeaeNb.
OcTtanbHble 20 eHLWMH, COCTaBAAlOWMe BTOpPYO rpynny,
NPOXOAWMAN TONbKO TpagauLUMOHHY nporpammy QY ana
npecca 3 pa3a B Hefenio B TeyeHne 8 Hepgenb. MNocne 3Toro
PIMM n3mepsanocb ¢ NOMOLLbIO LUPPOBBIX LWTaHTeHLMpP-
Kynew. B pesynbrate ncnonb3oBaHua nporpammbl ®Y cTa-
6unmnsaumo Mbiwy Tynosuwa MNPMXK 3HaunTeNbHO yMeHb-
wwunocsb (p < 0,0001).

K coxaneHuto, 60MbLUMHCTBO NPOTOKONIOB UCCNef0oBa-
HUA BKMOYaloT 3KcLeHTpuyeckrne QY Kak B MHTepBEHLM-
OHHbIX, TaK U B KOHTPOJIbHbIX Fpynnax [34], B CBA3U C yem
OfHO3HAYHbIX BbIBOAOB ChefaTb Hesb3f. DKCLeHTpuye-
CKMe COKpaLLeHUA MbILL, NPEBOCXOAAT KOHLEHTPUYECKe
UM U3OMETPUYECKME MO TaKMM XapaKTePUCTMKaM agan-
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Tauuy MbIlL, KaK CUa, MbilleyHaa macca U CTPYKTYypHoe
pacnonoxeHne (AnMHa MbILWEYHbIX MYyYKOB WU Yribl Nepu-
ctoctn) [34]. bonee Toro, akcueHTpuyeckne OY MoryT ak-
TUBMPOBaTb MeffIeHHble MbllLeYHble BOSIOKHa 1 CO3faBaTb
GonbLUyl0 CUlY, YeM KOHLEHTpUYeCKune, 4TO MPUBOAUT
K 6onee nerkow nepepave Harpysku [35]. Takum obpazom,
3KCLEHTPMYECKNE COKpaLLEeHUs MOTyT ObiTb 6osiee noaxo-
AAawmnmmn ana paHHero M. XoTa aKcUeHTprYecKas TpeHu-
pOBKa B Lie/TOM TLIATeNIbHO MU3YyYanacb, CTEMEHb ee BANAHMWA
Ha [NMX noka go KoHua He ycTaHoBNeHa. ViccnegoBatenu
npegnonaratoT, YTO SKCLEHTpUYeckrne cokpalyeHmna MVIXK
MOTYT YNYyUlWNUTb €e CUY 1 BblpaBHUBAHKE, CNOCOOCTBO-
BaTb PEMOAENNPOBAHNIO COeANHUTENIbHON TKaHW 1 YMEHb-
WnTb Tem cambim ANMXK.

HeckonbKo NpoTOKOI0B peabunutaLmm BKIOYaloT Abl-
XaTesbHble YNpaXXHEeHUs, NPY KOTOPbIX BbINOJHAETCA Ana-
¢dparmanbHoe fbIxaHWe WK fblxaTeNbHble MaHeBPbl ANA
obneryeHnss COBMECTHOrO COKpaleHMA ryOOKMX MblILL
Tynosuwa. Miccnegosatenu npeanonaratot, Yyto gvadpar-
Ma CMoco6CTBYeT CTabUIIbHOCTY MO3BOHOUYHUKA, paboTtan
CMHEPIUYHO C MbIWLAMY »KMBOTA, B YaCTHOCTW, C MPAMON
MbILLULIEN XKMBOTa 415 MNOBbILEHNA BHYTPUOPIOWHOrO AaBs-
NIeHUs TaMm, rae 3To Heobxoammo [36].

Vora Takke okasanacb 3pQPeKTUBHON B KOppPeKLuu
ctenenun AMNMMX. B cBoen pabote Li Q. et al. usyuanu snu-
AHWE NpPOorpamMmMbl NPOrPECCUBHBIX YNPAaXXHEHUI OrK Ha
ymeHblueHne PIIMXK y »keHwuH B paHHui MM ¢ ANMMX [19].
B nccnepoBaHme 6bin BKtoyeHbl 116 xeHwuH B M1 6e3
aKyLIEePCKNX OCJIOXKHEHUI MOocCNe BarmHanbHbIX POAOB
B nepuog ¢ 1-1 no 12-10 Hegento Nocsie poAoB. YYaCTHULbI
6bINN CryyariHbIM 06pa3om pacnpefeneHbl B KOHTPOb-
HYIO 1 OMbITHYIO FPYNMYy, B KOTOPOW NPOBOANINCH 3aHATUA
noroii. KoHTponbHasA rpynna He nosiyyana HUKaKoro neye-
HWSA, B TO BPEMA KaK OMNbITHasA rpynna npuH1UMana yyactme
B 12-HefenbHon nporpeccmBHomn nporpamme QY, HauaTonm
Ha 1-n Hepene nocne pogos. CreneHb ANMM wnccnepo-
Ba/N C MOMOLLbIO BbICOKOYACTOTHOIO Y/bTpa3ByKa Ha 6-11
n 12- Hepene nocne pogos. lNokasaTtenu Obinv 3HauUTeNb-
HO MeHblUe nocne 12 Hefenb 3aHATUIM NOron Mo CpaBHe-
HUIO C nepuogamun ¢ 1-1 nNo 6-t0 1 ¢ 6-1 no 12-t0 Hegenw.
Pe3ynbTaThl UccnefoBaHMA NMOKa3biBaloT, UTO NMPOrpeccuB-
Hble ynpaKHeHUA norn — 370 3ddeKTMBHAA Nporpamma,
nossonAwan cHM3nTb cteneHdb AMMX y XeHLWnH B paH-
Huw M. XKeHwmHam cneflyeT peKoMeHA0BaTb KOMOMHUPO-
BaHHbIe YNpa)KHEHWA 10T B MepPBble fHW NOC/e POAOB.

Tak>ke 6b1510 06HaPYKEHO, UTO TMMOMNPECCHBHbIE YNPaX-
HeHuA oka3sbiBaloT 3ddeKT, aHanornuHbin QY Ha NMPMX [37].
K TaknM ynpa)KHEHVMAM OTHOCAT CreunanbHylo METOAUKY,
Korga npoucxoguT COKpalleHue ryOoKMX MbIWL XUBOTa
C OHOBPEMEHHbBIM Fly6OKMM BbILOXOM C 3af€PKKON Abl-
XaHWA Ha MNuKe BblAOXa, a TaKKe CoKpalleHnem Mbiwy T,
B pe3ynbraTe Taknx ynpakHeHUI NPU COKPaLLEHNM MbILUL]
XKMBOTa BHYTPMOPIOLWHOE faBfIEHNE He NOBbILAETCA.

MepekpecTHoe unccnepoBaHWe 6bIO  MPOBEAEHO
Arranz-Martin B. et al. ¢ yuacTmem 46 *eHLWUH Yepes 3 me-
cAua nocne nepsbiXx pofos [38]. YnbTpa3BykoBasa Bu3ya-
nn3auua PMIMX n BJI’K B pexume npoBogmnach Ha 2 cm
HWKe (TouKa ) 1 Bbiwe (Touka S) Nynka u B CpefHen Touke
MeXZy NyrnKoM 1 MeyeBUAHbIM OTPOCTKOM (TouKa X). /30-
6pakeHUA 3anncbiBanNCb B COCTOAHUN MOKOA 1 BO BPEMA
@Y, BbINOMHEHHOTO B MOJIOXKEHUN NeXa Ha CrvHe, BTAr-
BasA »KMBOT. 3HAUMMble N3MeHEHUA OblI 0OHaPYKeHbI Npn
CKPYUYMBAHUAX U BTATMBAHUN KMBOTa.
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B nopasnstowem 6onblimHCTBE nccnegoBaHuin QY npo-
BOAWINCH NOJ KOHTPONEM TpeHepa U NHCTPYKTopa. ITo,
6e3ycnoBHo, nosbiwaeT 3GHGEeKTUBHOCTb TPEHMPOBOK, TakK
KaK CneuunanncT MOXeT BOBPEMA CKOPPEKTMPOBaTb Mpo-
rpammy peabunutaumm B 3aBMCUMOCTM OT U3MEHeHWA
COCTOAHUA NauueHTKW. HekoTopble uccnegoBaTtenv mno-
Ka3blBalOT COMOCTaBMMble pe3ynbTaTbl 3deKTUBHOCTU
JOMALUHNX TPEHWPOBOK, B TOM UMC/e OHMalH, B YMeHb-
weHun 601eBOro CUHAPOMA, YNYULIEHUN KauyecTBa XN3HU
1 ymeHbLueHun cteneHn MMM,

B cBoem nccnepgoBaHun Leopold M. et al. Habnoganu
43 »eHwuHbl B MM (36,7 + 3,5 roga) ¢ AMNMX (2 cm vnun
6onee) [39]. OHM NpuHANK yyacTme B 12-HefenbHOW OH-
NanH-Nporpamme Mo yKpenieHno MbiLL, Koprnyca, OpueH-
TMPOBAHHON Ha exefHeBHY0 akTBauwmio NPMX coBmecT-
HO C CKOOPAVMHUPOBAHHbLIM [bIXaHWEM W YKpernneHuem
MbiwwL, T[. Pe3ynbTtaT oLeHmBanca NcxonHo n yepes 12 He-
Zenb. Moarpynna 13 19 XeHLWKWH yyacTBOBana B AOMOJHN-
TeflbHOM 12-HefleNIbHOM NOAAEPXKMBalOLLEM 3Tare, a OLeH-
Ka pe3ynbTaToB NpoBoAMnach Yepes 24 Hefgenu.

[aHHasA 12-HepenbHasA oHNaH-NporpaMmmMa ykpenieHus
MbILLL, Kopryca 3HauuTenbHo cHusuna ANMX (p < 0,01).
YuacTve B noppaepkmBaiollert dase TakKe 3HAUMTENbHO
ynyywwnno AMMX uepes 24 Hegenu no cpaBHeHMIo € 12 He-
genamu (p < 0,0125). 3Tn pe3ynbTaTbl MO3BOMAAIOT NPELNO-
NOXWTb, YTO OHMAMH-MPOrpamMmma yKpenneHusa Kopnyca mMo-
XKeT ObITb MCnosib3oBaHa y xeHwwuH B MM ¢ AMMXK.

Mpo6nema AMNMX B MMMy XeHLWWH B NOCIegHEe BPeMA
ABNAETCA aKTyanbHON. B CBA3M C 3TUM MHTepec K BOMNpoO-
cam dum3nyeckon peabunutaumm nocsie popoB, 0CobeH-
HO B KOHTeKcTe koppekumn AMNMMMK, Bo3pacTaet. [lnactas,
npeacTaBAAWNA COBON pacxoxAeHre Mblll, MOXeT
HeraTMBHO CKa3blBaTbCA Ha GM3NUECKOM COCTOAHUN, 3CTe-
TUYECKOM BOCMPUATMM TeNla U NCUXOIMOLMOHaNIbHOM CO-
CTOAHWNW »KeHLWMH. Pe3ynbTaTbl MPOBeAEHHbIX NCCNeaoBa-
HWUI NoATBEPXKAAIOT, UTO NMPUMeEHEHMEe MeTOA0B NlevebHoNn
dur3nuyeckonm KynbTypbl B peabunutaymm *}eHWwmH ¢ auna-
CTa30M AABNAETCA BbICOKOIODEKTUBHBIM. YUaCTHMLbI, NPO-
XoAMBLUNE KypcC neyebHon Gu3nyeckomr KynbTypbl, Npo-
OEeMOHCTPUPOBANN 3HaUNTEIbHOE YMEHbLUEHME WNPUHDI
[vacTasa, ynydlleHne TOHyCa Mbllll »KMBOTa U obLiee
noBbllleHne GU3NYecKon akTUBHOCTWU. ITO cornacyetca
C JaHHbIMM APYrMX WUCCNeOBaHWUA, KOTopble MoavyepKu-

BECTHUK BOCCTAHOBWUTENIbBHOM MEQULIUHBI | 2025 | 24(3)

BalOT BaXHOCTb UeJieHanpaBNeHHbIX oy AnA BOCCTaHOB-
JIEHNA MbIWEeYHOro TOHyCa 1 d)yHKLI,VIOHaﬂbHOCTVI. BaxHo
OTMETUTb, 4TO 3¢¢EKTI/IBHOCTI: pea6VIJ'IVITaLI,I/II/I BO MHO-
roOM 3aBUCUT OT MHAWBUAYANIbHOIO noaxoda K Karkaom
nayneHTke.

3AKJTIOMEHUE

3T0T 00WMin 0630p AaeT nHbopmauuio o peabunuTa-
uum nocne pogos npu AMMXK, npeanonaras, 4to neyebHasn
dusnyeckaa Kynbtypa MoxeT 3$PeKTMBHO CnocobcTBo-
BaTb JIEUEHMIO AMacTasa U ynydlweHnto GyHKUMOHMPOBa-
HWA opraHu3ma B Uenom. B cpeaHem dumsmyeckas peabu-
nUTauma anunacb 4 mecaua, TofIbKo B TeyeHne AaHHOro
CpOKa 6binn BUAHbI CYLLECTBEHHbIE MONOXKUTENbHbIE pe-
3ynbraThl. CylecTByeT TakXe pAf OrpaHUYeHui, BKIoYas
MEeTOONOMMYeCKyo BapuaTMBHOCTb, HEOAHOPOAHbIE KpW-
Tepun BKIIOYEHUS U HEAOCTAaTOYHOE COBMoAEHME HAYUHO
060CHOBaHHbIX NPUHUMMNOB BbiNoAHeHMA QY. 3Tn orpaHu-
YyeHUsA noduyepKMBaloT HEOOXOANUMOCTb 6oslee CTaHAapPTH-
3UPOBAHHDBIX 1 TLWATENbHbIX KINHUYECKUX NCCefoBaHNI,
NOCBALLEHHbIX peabunutayum xxeHwmH c AMM>K 8 MNMM. Kpo-
Me Toro, TpebyeTcs fasnbHelillee M3yYyeHne MeXaHU3MOB
ymeHbleHna PIIMM n yctaHoBneHne KOHKPETHbIX Mapa-
MeTpOoB Ha3HaueHua QY. CneymanncTam 3apaBooXpaHeHNA
cnepyet paccmatpuBaTb 6onee LenoCTHbIN, HO BCE XKe WH-
AVBUAYanbHbIA NOAXOA K ymeHblueHuto ANMPK, Bknioyato-
WM NporpeccnBHble pyHKUMOHaNbHble OY, AbixaTesbHble
yrpax}HeHVA C TPEHNPOBKOW MbiwL, T 1 MHANBUAYaNbHYIO
TPEHUPOBKY rTy6OKUX 11 MOBEPXHOCTHBIX CTPYKTYP OGptoLL-
HOW CTEHKMW. YCTpaHAA 3Tu npobenbl, byaylive nccneno-
BaHMA MOTYT BHECTU 3HAUMMbIV BKNag B pa3paboTKy Knu-
HUYECKUX pPEeKOMeHZauun, KoTopble MOryT cnocobcTso-
BaTb MOBbILEHNIO OOLLErO KayecTBa MOMOLLM MKeHLWNHaM
cANMX B 1.

CornacHo MeXxayHapOoAHbIM KIMHUYECKUM PeKOMeHAa-
umnam, QY agnaTca meTogom Bbibopa ana neveHna ANMXK
y XeHwuH B MM, ogHaKo egUHOro NPOTOKOJA TPEHNPOBOK
N peabnnmnTaumMoHHbIX MPOrpamMm Ha cerofHsa He pa3pabo-
TaHo. Bbibop TakTUKM BepgeHna naumeHTok ¢ AMMXK B MM
TpebyeT KOMMNEKCHOIO, HO B TO e Bpemsa NHAMBUAYasb-
Horo nogxopa. Takxe TpeOyloTCA AOMOSHUTEIbHbIE CCIe-
AOBaHWA, HanpasJ/ieHHble Ha n3yyeHune natoreHesa AMMK
N MeXaHU3MOB ero ycTpaHeHus.
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HeinpoTtpodpuueckmne ¢akTopbl KOK MAPKEpPbl BOCCTAHOBIEHUS
Nnocne UHCYNbTA: 0630p
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" Mockoeckuli Hay4yHo-npakmuydeckuli yeHmp MedUuyuHCKoU peabuiumayuu, 80ccmaHosumesibHol U cnopmugHoU
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2 Poccutickuli HayUoHaMbHbIl ucciedosamesnbckuli MeouyuHckul yHusepcumem um. H.U. lNupozosa, Mockea, Poccus

PE3IOME

BBEJEHUE. MNpefcraBneH 0630p nccnefoBaHunii, MOCBALLEHHBIX ponun HelpoTpoduryeckux paktopos (BDNF, NGF, GDNF, CNTF, NT-3,
NT-4/5, IGF-1) n opyrvx 61ioMapKepoB B MPOrHO3MPOBaHNN U1 YNyULIEHUY BOCCTAHOBJIEHNA MOC/E UWEMUYECKOTo NHCynbTa (UW).
LIEJIb. MNMpoaHann3npoBaTtb AaHHble NOCIe[HUX JIET O Ponu HempoTpoduyeckmnx dpaktopos (HTD) B BOCCTaHOBUTENBHBIX MpoLeccax
nocne NN.

OCHOBHOE COOEPXAHUE OB30PA. BkntoueHbl paboTbl BbICOKOTO YPOBHS AOKa3aTeNbHOCTU (PaHLOMU3MPOBaHHbIE KOHTPONUPY-
emMble UCCNeloBaHUsA, MeTaaHanM3bl, cMctemaTuyeckme 063opbl), HalzieHHble B 6a3ax gaHHbix PubMed, Cochrane Library, ClinicalTrials.
gov. 3a 2013-2025 rr. PaccmoTpeHbl AaHHble 0 3HaueHUn HT® B pasnuuHble nepuofbl A, a Takxe BnvaHne Gpr3nyecKor akTMBHOCTY,
reHeTMYecKMx NoMMop$U3MOB 1 HOBbIX TepaneBTUYeCKNX NMOAXOA0B, HanpPaBJIeHHbIX Ha NOBbILeHVe ypoBHen HT®. YcTaHOBEH Bbi-
cokuii noteHuman HT® gna NporHo3mpoBaHna NCXOAOB 1 B ONTUMM3aLMN BOCCTaHOBNEHNA nocne NW.

3AKJTIOYEHUE. KombrHauma pursnyeckor peabunutauum ¢ papmakonornyeckon mogynaumuen mexaHnamon HT® moxeT cTaTb OCHO-
BOI HOBbIX TepaneBTNYECKMX MPOTOKOJIOB, YNyYLLAIOLMX KaYeCTBO XKN3HM NaLYeHTOB MoCse NHCYIbTa.

KJNMIOYEBDIE CJTOBA: vHcynbt, meauumHckan peabunmntaums, GyHKLMOHabHbBIA NCXOf, HellpoTpoduueckue paktopsl, BDNF,
daKTopbl prcka
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Neurotrophic Factors as Markers of Stroke Recovery: a Review

Elena V. Kostenko'?, ' Liudmila V. Petrova'”,
Irena V. Pogonchenkova’, 'z Maksim S. Filippov’

Pavel D. Egorov’,

''S.I. Spasokukotsky Moscow Centre for Research and Practice in Medical Rehabilitation, Restorative and Sports Medicine of
Moscow Healthcare Department, Moscow, Russia
2 Pirogov Russian National Research Medical University, Moscow, Russia

ABSTRACT

INTRODUCTION. A review of studies on the role of neurotrophic factors: BDNF, NGF, BDNF, NGF, NT-3, NT-4/5, IGF-1 and other
biomarkers, in predicting and enhancing ischemic stroke (IS) recovery is presented.

AIM. To analyze recent data on the role of neurotrophic factors in recovery processes post-stroke rehabilitation.

MAIN CONTENT OF THE REVIEW. High-level evidence-based works (randomized controlled trials, meta-analyses, systematic reviews)
found in PubMed and Cochrane Library databases are included, ClinicalTrials.gov. for 2013-2025. The data on the importance of
neurotrophic factors (NTF) in various periods of IS, as well as the effects of physical activity, genetic polymorphisms, and new therapeutic
approaches aimed at increasing NTF levels are considered. NTFs have significant potential for predicting recovery outcomes and
optimizing post-stroke rehabilitation.

CONCLUSION. Combining physical rehabilitation with pharmacological strategies targeting NTF mechanisms could lead to innovative
therapies to improve stroke survivors’ quality of life.

KEYWORDS: stroke, medical rehabilitation, functional outcome, neurotrophic factors, BDNF, risk factors
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BBEOEHUE

Nwemnuecknin nHcynbt (M) octaeTca ogHom 13 Begy-
LUX MPUYMH MHBaNUAM3aLum n CMEPTHOCTY BO BCEM MUPE,
HeCMoTpA Ha AOCTVXEHWA B NeYeHWn OCTPOoro nepropa
3aboneBaHuA. BocctaHoBneHMe yTpaueHHbIX GyHKUMIA Mo-
cne M — CcnoHblh MHOFO3TanHbIN NpoLecc akTMBauum
HeMpoNNacTMUYHOCTY, BKJIIOYAKWNA  pPeMrUenHU3aLmio,
aHrvoreHes, cHanToreHes u HemporeHes, opM1MpoBaHue
KOMMEeHCaTOPHbIX MEXaHU3MOB B HemopaMeHHbIX 061acTax
mos3ra [1].

WccnepoBaHuAa nocnefHux AecATUNETWA MoKasanw,
uTo HempoTpoduueckre daktopbl (HTO) — HenmpoTpo-
dunyecknii paktop mosra (BDNF), dakTtop pocTta HepBOB
(NGF), rnmnanbHbin HenpoTpoduueckmin daxktop (GDNF),
NMHCYyNnMHonopo6HbIn pakTop pocTa-1 (IFG-1) n ap. — cno-
COOCTBYIOT BbIXKMBaHWIO HENPOHOB, CTUMYNIUPYIOT UX POCT
n pnuddepeHUnpPOBKY, yuacTByOT B GOPMUPOBAHNM HOBbIX
CMHanTu4yeckmx ceasein. HTO aBnAoTcA KnioyeBbIMU pery-
NATOpPaMu HEMPONNaCcTUYHOCTK, obecneyrBas OCHOBY ANA
dYHKLMOHaNbHOMO BOCCTAaHOBJIEHMA MOCe NOBPeXAeHNI
rosIoBHOro mos3ra [2].

HecmoTpa Ha 3HaunTenbHbIA Nporpecc B NMOHMMaHUN
ponu HTO® B npouecce BocctaHoBNeHUs nocsie A, mHormne
BOMPOCHI OCTAOTCA OTKPbITbIMA. HefoCTaTOUHO M3yyeHbl
MeXaHN3Mbl, NOCPeCTBOM KOTOPbIX pa3nnyHble HTO B3a-
MUMOAENCTBYIOT APYr C APYTOM W CUTHaNbHbIMK MYTAMU
B MO3re, HeAACHbl BPeMeHHble paMKK1 1 ONTUMaJIbHble BO3-
gencteua gna ctumynaumm HTO y naunentos ¢ . OcTtaet-
CA OVNCKYCCMOHHbBIM BOMPOC OLIEHKN YPOBHEN SKCNpeccum
pa3nuuHbix HTO in vivo, uTo akTyanbHO AN1IA MOHUTOPUHra
30 eKTUBHOCTY peabunmnTaLMoHHbIX MeponpuaTuii [3].
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LEJ1Ib
MNpoaHann3npoBaTb fAaHHble MOCNEAHUX NIeT O Ponu
HT® B BoccTaHOBUTENBHBIX MpoLeccax nocne U

OCHOBHOE COAEPXAHUE OB30PA
Memoodosnoaus noucka UCMOYHUKO8

MNpoBeaeH KOMMMEKCHbIN MOWCK nybnukauuin B 6a-
3ax paHHbix PubMed, Google Shcolar, Cochrane Library,
ClinicalTrials.gov. [1ns aHanu3a 6biny BbibpaHbl JaHHbIE Bbl-
COKOrO YPOBHA [10Ka3aTeNlbHOCTW (paHAOMU3MPOBAHHblE
KOHTponupyemble wuccnegosaHua [PKU], meTaaHanusbl,
cuctemaTyeckne 0630pbl, KpynHble SKCneprMeHTanbHble
nccnegoBaHus) 3a 2016-2025 rr., ogviH UCTOUYHUK 2013 T.

Monck npoBoAMNCA C UCMONb30BaHNEM TPeX 3NeMeH-
TOB, CBA3aHHbIX onepatopom AND. lNepBbil 3n1eMeHT BKII0-
Yan ycToaBLlUMeCA Ha3BaHUA KOHKpeTHbIx HT® (Hanpumep,
brain derived neurotrophic factor [BDNF] kak B nosHo,
TaK 1 B COKpaLleHHol dopme), 0603HaueHus noHATUA HTO
(Hanpumep, neurotrophic factor, neurotrophins), cBsizaH-
Hbix onepaTtopom OR. BTopon snemeHT BKAOYaN NOHATKA,
o6o3Hauatowme U (stroke, ischemia, infarction). TpeTuii
3/IeMeHT BKJIloUan NMoHATUA, OTparkatoLue npoLecchl pea-
6unutaymm (rehabilitation, rehab, recovery).

CornacHo 3afjlaHHbIM MapameTpaM Moucka, HalgeHo
246 NCTOYHUKOB. [Nocne ncknoueHna oybnmnKkaTos, nccne-
[0BaHW 6e3 pe3ynbTaToB 1 HepeneBaHTHbIX paboT (pac-
cmaTtpuBanuch faHHble o ponu BDNF, NGF, GDNF n gpyrunx
HT® B BoccTaHOBNeHMM nocne VN B pasHble BpeMeHHble
neprodbl) B aHanu3 6bino BKAOYeHO 40 MCTOYHMKOB.
MeTogunka oTbopa nccnenoBaHUn npecTaBieHa Ha pu-
CYHKe.
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[ VcTouHrkm no 3anpocy K 6asam gaHHbix / Records identified via database searching (N = 246)

[ PubMed (N = 75) j

A

[ Scholar (N = 83) j

[ Cochrane (N = 6) J

[ Clinical trials (N = 82) J

4

[ OtceB gy6nukatoB / Duplicates removal H [Oy6nwvkatsl / Duplicates (N = 177) J

AHann3 KayecTBa 1 pefieBaHTHOCTM /
Records screened for quality and relevance
(N =69)

VICTOYHVKM HM3KOTO KayecTBa,
6e3 pesy/bTaTtoB U HepesieBaHTHbIE /
Records excluded: low quality,
no results or irrelevant (N = 29)

Va

<
BK/1I0OYEHHbIE NCTOYHMKY, B T.4. 3 METa-aHa13a,
3 cuctematmnyeckmx ob3opa /
Studies analyzed, including 3 meta-analyses

(N = 40)

A\

and 3 systematic reviews

Puc. 1. bnok-cxema nccnegosaHus
Fig. 1. Block diagram of the study

Hetlipompodguyeckue pakmopeol

HT® — 3To nonunenTugHble coeguHeHns, obecneyrsa-
towme pocT, anddepeHUMPOBKY, XKM3HECNOCOOHOCTb HEPB-
HOW TKaHW U NnogaeprkaHue HerponnactTuyHoctn. Hanbo-
nee M3y4yeHHbIMM ABMAITCA Cefylolmne perynatopHble
6enku: NGF, BDNF, HT® 3 n 4/5 (NT-3, NT-4/5), IFG-1, (GDNF,
CNTF) [2-5]. B Tabnuue 1 npepcraBneHbl HayyHble ncce-
foBaHuA no nsyveruo HTO npm UN.

Hetipompoduyeckuli pakmop mosza (BDNF)

BDNF — Hanbonee pacnpoCTpaHEHHbIN N N3YyYeHHbIN
HT® B ronoBHOM Mo3re B3pOC/IOro YenoBeKa, UrparoLuil
KIOUeBYI0 perynaTopHyl0 posib B Mpoueccax Henpornna-
cTyHocTW. CBA3bIBAACH C ABYMA OCHOBHbIMU TUMaMun pe-
uentopoB (TrkB n p75NTR), OH noBbIWaEeT 3KCNPECCUio
reHoB, OTBeYalLWKX 3a BbXKMBaHue 1 anddepeHLnpoBKyY
HenpoHoB [2]. metoTcAa gaHHble o BAnAHUM BDNF Ha mo-
Andunkaumnio PYHKLMOHANBbHOW 1 CTPYKTYPHOW NNacTUUHO-
cTn HenpoHoB TAMK-3pruyeckon cuctembl runnokamna [5].
Monekyna BDNF aBnsaeTca 06beKkToM 13yyeHnsa Kak B pam-
KaxX KIMHWUYECKNX, TaK M HayUHbIX SKCMEPUMEHTOB, BKJIIO-
uan ee BO3MOXHOE NpPUMeHeHNe B KauecTBe TepaneBTuye-
CKOrO areHTa npu nevyeHMn 1 BOCCTAHOBJIEHUW MaLMeHTa
C UHCYnbTOM [6, 71.

YcTaHOBMEHO, YTO B OCTpbI Nepuog NN KoHueHTpauna
BDNF cHu<aeTca [8], 0o4HaKO MHeHVe 0 NpeanKTUBHOW 3Ha-
ynmoct BDNF B oTHOWEHUN GYHKLUMOHANbHbBIX NCXOLO0B
NN ocTaeTca HeopHO3HauHbIM. OnybnukoBaHo 6osnbluoe
yncno nccnegoBaHnn, NocealeHHbIX ponyn BDNF kak no-
TeHLUMaNbHOro MapKkepa BOCCTAaHOBNEHUA MOCIIEe MHCYIbTA,
HanpaBJfieHHbIX Ha BbiAB/IEHNE CBA3UN MeEXAY M3MeHeHnem
ypoBHa BDNF ¢ peabununtaymoHHbIMU BMeELLATENbCTBAMU
1 GYHKLMOHaNbHbBIM UCXOAO0M.

ARTICLES

Pe3ynbtathl cuctemaTnyeckoro ob3opa (28 PKW) pe-
MOHCTPUPYIOT B3aMMOCBA3b Mexay yposHem BDNF B nep-
Bble 3 cyTok nocne N ¢ KnuHnyecknmmn ncxogamm yepes
2 1 7 neT: naumeHTbl ¢ HU3KNMN ypoBHAMK BDNF nmetot
XyALue nporHo3sbl no wkanam mRS (Modified Rankin Scale)
n NIHSS (National Institutes of Health Stroke Scale), Torga
Kak 6onee Bbicokne yposHu BDNF accouumnpoBaHbl ¢ 6na-
ronpuATHbIM ncxogom [9]. 3HaueHunA BDNF 20,7-21,8 Hr/mn
paccMaTpurBaloTCA Kak ONTMasibHble A1 BOCCTaHOBNEHNA,
KOHLIeHTpaumaA HmKe 9,96 Hr/mn B3aMmocBA3aHa C Hebnaro-
NPUATHBIMA NCXOAAaMU 1 MOBbILIEHHON CMEPTHOCTbIO B Te-
yeHue 3 mecAues nocne VN [9]. YcTtaHoBNEHO, UTO yBENU-
yeHue ypoBHA BDNF cBA3aHO ¢ ¢pU3NYECKON aKTUBHOCTbLIO
[9-10].

B metaaHanuze (9 PKWN) nsyyanacb B3anmMocBA3b ypoB-
HA BDNF B cbiBOopoTKe KpoBu ¢ TaxecTtbto VI n ero no-
TeHUManbHoe BNUAHME Ha NPOrHO3 GYHKUMOHANbHOro
BOCCTaHOBJIeHNA. BbiABNeHa CTaTMCTUYECKM 3HaUMMasa OT-
pvilaTenbHaa Koppenauma mexxgy KoHueHTpauuven BDNF
B OCTpblIli nepuog 1 3HadeHuAamn NIHSS (p = 0,0026). Ypo-
BeHb BDNF y naumeHTtoB C MW OKasancA cyuwecTBeHHO
HUXe, YeM Y KOHTPOJIbHOW rpynnbl (3gopoBble nuua). MNo-
NyYeHHble flaHHble MOTYT CBUAETENIbCTBOBATb O MOTEHUN-
anbHonm 3HaummocT BDNF Kak mapkepa BOCCTaHOBMEHUA
B ocTpbivi nepuog U [11].

B cuctematmueckom ob63ope 62 nccnefoBaHuii CpaBHU-
Banucb yposHu BDNF y naumeHTOB, NepeHeclnx NHCYnbT,
1y naumeHToB 6e3 MM Ha pa3HbIX 3Tanax BOCCTaHOBMIEHNA.
Takxe nccnegoBanach CBA3b MeXay GU3NYecKom akTBHO-
CTblO, TPAHCKPaHWaNbHOW MarHUTHOW CTUMYNAUMEN N Ha-
nuunem aenpeccum ¢ yposHAamn BDNF. PesynbtaThl nokasa-
NN, 4TO Y NALMEHTOB C MHCYNbTOM ypoBeHb BDNF 6bin 3Ha-
UMMO HUKe, YeM y KOHTposibHOM rpynnbl (SMD [95% AN]:
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-1,04 [oT-1,49 no -0,58]). Paznuunii B KoHUeHTpaumy BDNF
Ha paHHUX 1 NO3[AHKX 3Tanax BOCCTAaHOBNEHUA He 06Hapy-
»eHo. Y naumeHToB ¢ genpeccrenn BDNF 6bin HuXe B cpaB-
HEHWM C TeMU, KTO He cTpagan aenpeccuein (SMD [95% O]
-0,60 [oT -1,10 go —0,10]). KpaTkocpouHoe BAnAHUE ¢puUsn-
yeckom akTmBHocTM Ha BDNF 6bi510 NonoXuTenbHbIM, 40I1-
rocpoyHble 3¢deKTbl 0Kasanucb HesHauutenbHbiMmM (SMD
[95% [W]: 0,02 [oT -0,43 po 0,47]). TpaHCKpaHManbHas
MarHUTHasA CTUMYNALMA He OKasasla 3aMeTHOro BAUAHUA
Ha BDNF (SMD = 0,00). Opyrumun pabotamun yCTaHOB/EHO,
yto ypoBHU BDNF moryT paccmatpurBaTbCA Kak NpOrHo-
CTUYecKUn GakTop Pas3BUTUA MOCTUMHCYNIbTHON Aenpec-
cuum (MNA), yctaHoBneHa obpaTHasa KoppenALnMoHHasa CBA3b
C BEPOATHOCTbIO ee pa3BUTUA Yepes Tpu MecsAua nocne U
(r=-0,661, p <0,001) [12].

YuntbiBaa ponb BDNF B BocCCTaHOBNEHWU HEPBHOW
TKaHW, ero HU3Kme nokasaTesiv MOryT yXyALaTb NpoLecchl
pereHepaLuu B LeHTpanbHOW HepBHOM cucteme. MimetoTca
cBefleHnA, YTo Hanmuue genpeccum yruetaet cmHTe3 BDNF.
Hu3kui yposeHb BDNF B ocTpbii nepuog UM moxeT yka-
3blBaTb Ha PUCK BO3HUKHOBeHUA M[] y naumeHTOB, paHee
He cTpadasBwux genpeccmen [12-13].

MN3yyeHunto nonumopdunsma reHa BDNF nocsaweH pag
nccnegoBaHmin. Tak, cornacHo meTtaaHanmsy Liu X., reHo-
Tn Val66Met AA reHa BDNF cBA3aH ¢ 6onee meaneHHbIM
BOCCTaHoBNeHnem nocne MW no cpaBHeHWMo C reHoTw-
namun GA + GG (OR = 1,90; 95% AW: 1,17-3,10; p = 0,010;
> = 69,2 %) [14]. UccnepoBaHune Santoro M. (n = 49)
BbIABMIO, YTO MauueHTbl C annenem A-nonmmopdusma
SNP rs6265 reHa BDNF pemoHcTpupytor 6onee 6na-
ronpuATHble pe3ynbTaTbl BOCCTaHOBNeHWA nocne WA
(OR =5,59) [15].

Mouck dakTopoB, CTUMynMpyoWmX BbipaboTKy BDNF
nocne MW, nokasan, u4to ogHUm n3 Hambonee nepcnek-
TUBHbIX NOAXOA0B ABNAeTCA du3nyeckaa peabmnutaums.
bbino yctaHOBNEeHO, UTo aspobHble ynpa)KHeHUA u Tpe-
HMPOBKa ABMraTeNibHbIX HaBbIKOB 06NeryalT BbICBOOOX-
aeHne BDNF B mo3re, cnocobcTByA HEMponnacTUYHOCTH
W ynyJlleHunto ABuratenbHbIX GyHKUMIA. MexaHn3mbl, Ne-
Xallme B ocHOBe 3Toro s3ddeKTa, BKNIOYAIOT yBeNnYeHne
MO3roBOro KpOBOTOKa, akTuBauuio peuentopos BDNF
N ycuneHne cuHantuyeckon nepegaun [1, 4, 10-12, 16].

KorHuTrBHaa TpeHMpPOBKa TakXe BNMAET Ha MOBbILIe-
Hve ypoBHA BDNF n ynyuweHne KOrHUTUBHbIX GYHKLUN
nocne WW. YnpakHeHus, HanpaBfieHHble Ha ynyudlleHune
BHUMaHWA, NaMATA U WUCNONMHUTENbHbIX QYHKLUWIA, MOryT
CTUMYNMPOBaTb HEMPOMNACTUYHOCTb M YCUMIUTb CUHaNTU-
yecKue cBA3M B 0611aCTAX MO3ra, OTBEYaIOLLME 33 KOTHUTYB-
Hble npouecchbl [17, 18].

N3 dapmakonormyeckmx BMeLLaTenbCTB, KOTOPble MOTYT
nosbiwaTb ypoBeHb BDNF B Mmo3re n ynyJwatb HacTpoeHue,
KOrHWUTVBHbIE U fBuratenbHble ¢yHKUMM nocne UMW, pac-
CMaTpMBAIOTCA aHTMAENPeCccaHTbl TPyMmnbl CenekTUBHbIX
NHrMOUTOPOB 0H6PaTHOrO 3axBaTa cepoToHMHa [19, 20]. Aro-
HWCTbI PeLLenTopoB TPOMOMNO3UH-POACTBEHHON KMHa3bl B
(TrkB), peuentopa BDNF HaxopATca B cTagum pa3paboTku
N TeCTUPOBaHWA B KauecTBe NoTeHUManbHbIX CPeacTs Ana
BOCCTaHOBNeHuA nocne W [21].

Heobxoanmbl fanbHenwwmne nccnefoBaHua ana onpege-
NeHuA onTUManbHbIX 403 1 pexnmoB BBeaeHusa BDNF vnnn
ero CTUMYNATOPOB, a TakXke pa3paboTKnM NepcoHann3mpo-
BaHHbIX MOAXOAOB, YUNTHIBAKOLNX TAXKECTb U BPEMEHHON
nepuog BOCCTaHOBNEHMWA NOC/E MHCYbTa.
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®akmop pocma Hepeoe (NGF)

NGF cBasbiBaetca ¢ peuentopamu TrkA n p75NTR, cno-
cobcTBYA pereHepaLmy NOBPeXAeHHbIX aKCOHOB U aHT1O-
reHesy, MOAaB/IEHNIO anonTo3a HeMpPOHOB, MOAAEPKMBAET
XN3HECNOCOOHOCTb HEMPOHOB M CMHAMNTUYECKYHO NNacTUy-
HocTb nocne U [4].

B ocTpoii dase ero ypoBeHb B KpOBM MOBbILIAETCA, UTO
MO>KeT OKa3blBaTb MPOTEKTVBHOE AENCTBME B YCNOBMAX
noBpexgatoLlero npouecca. MiccnefosaHvA MoKasbiBaloT,
yto NGF ctumynupyet peopraHnsauunto HEMPOHHbIX ceTen
W CHVXaeT BOCnaseHue, NofasnAa MpoBoCnanuTesibHble
monekynbl IL-6 n TNF-a. Huskumin yposeHb NGF B nepBble
[OHU NMOCSe MHCYbTa CBA3aH C XYALUMW NCXOAaMU, 3aMeq-
NeHneM BOCCTaHOBNEHMSA ABVMXEHNIA N KOTHUTUBHbIX GYHK-
unn [22]. Ha mopenax »XMBOTHbIX MOKa3aHO, YTO BBeJeHne
NGF ynyuwaeT gBuratenbHble GyHKUMM Y YyMEHbLUAeT 06b-
eMm rnopaxkeHua mo3sra [23].

Luan X. et al. usyuann BnuaHne KoHueHTpauumn NGF
B KPOBM Ha QPyHKLMOHaNbHOe cocToAaHUe 185 naumeHToB
¢ VN, KOTopbIM OLeHMBaNu TAXKECTb COCTOAHMA MO LWKane
NIHSS n n3mepsanu yposeHb NGF. Yepes Tpu mecaua ¢yHkK-
LiMoOHanbHoOe COCTOAHNME OLIeHMBaNOCh No wkasne mRS. KoH-
TponbHyto rpynny coctasunu 100 300poBbIX NnL. Pesynbra-
Tbl MOKa3asu, YTo y MaLMeHTOB C 611aronpuATHbIM MCXOAO0M
(mRS — 0-2 6anna) Habnoganca 6onee BbICOKU YPOBEHb
NGF (9,51 £ 2,33 nr/mn) No cpaBHEHUIO C NaLUEHTaMU C Me-
Hee GnaronpuATHbIMA ucxodamm (MRS — 3-6 Gannos),
y KOTopbIx ypoBeHb NGF 6b171 8,12 + 1,61 nr/mn (p < 0,001).
CaenaH BbiBOf 0 B3auMOCBA3M KoHUeHTpaunn NGF ¢ pyHk-
LiMOHanbHbIM BOCCTaHOBNEHUeM [24].

Pesynbratbl nccnegosanma Gu C.-L. et al. HemponpoTek-
TOPHbIX U pereHepatuBHbIX cBoncTB NGF npu Lepebpanb-
HOW MWeMu/ MOoKas3anu ero posib B npenoTBpalleHuu
rmbenn HeMpPOHOB, CTUMYNALUMM pereHepaLmm akCOHOB
1 06pa3oBaHUN HOBbIX KPOBEHOCHbBIX COCYAOB MpuW B3au-
mMopencTeum ¢ peuentopom TrkA. 3T GyHKUUM 3aBUCAT
OT aKTMBaLuKn curHanbHblx nyTen PI3K/AKT n MAPK. AsTo-
pbl onncann mexaHusmbl genctena NGF B octpbi n Boc-
CTaHOBUTeNbHbIA Nnepuodbl M n npegnoxunnm cnocobbl
ynyJlleHnsa ero TepaneBTMyeckoro sddekta ¢ NOMOLLbio
pasfiMYHbIX CUCTEM [OCTaBKU, TaKNX KaK MHTpaHa3anbHoe
BBeJleHVe, HAHOBE3MKYIbl U reHHasA Tepanus [25].

Mccnepgosanue Colitti N. et al. Ha 6uonoruyeckon mo-
Lenn KpbIC MPOAEMOHCTPUPOBANO ynyulleHre GyHKLMO-
HaJlbHbIX MCXOQOB MPW MHTpaHa3anbHoM BBefeHun NGF
B TeueHve 10 Hefenb, KOTOPOE CBA3bIBAIOT C yCUNEHneM
HeliporeHesa, HelMpoHHON anddepeHLmaLn N CoxpaHe-
HMeM HeMPOHOB CYOBEHTPUKYNAPHOWM 30Hbl, @ TakXe C pe-
NPorpamMmMrMpOBaHieM PeaKTUBHbIX aCTPOLUTOB B OCTPbIN
n nogoctpbin nepuogbl NA. B nccnegosaHnn Bnepsble
6bIM ncnonb3oBaHbl MPT-6uomapkepbl (T2 n gnuodysu-
OHHO-B3BEeLLEHHaA BM3yann3aunsa) ns oLeHKN NpoLeccos
HeMporeHesa 1 BOCCTaHOBJIEHMA TKaHen [26].

He J. et al. oueHnnn nsmeHeHne yposHen NGF, BDNF
n IFG-1 y naumeHtoB ¢ MW B ocTpbin nepuop (n = 200).
Yepes yetbipe Hegenu ypoBHU NGF, BDNF un IFG-1 y na-
LMeHTOB rpynnbl HabnogeHua (n = 100, He nonyyanu BOC-
CTaHOBUWTENIbHOE NeyeHne) oKasancCb 3HaUMTENBHO Bbille
(p < 0,05), uem B KOHTpONbHOWM (N = 100, NofyYanu CTaH-
[apTHOe BOCCTaHOBUTENbHOe neyeHue). CaenaH BbIBOA,
yto ypoBHU NGF, BDNF 1 IFG-1 moXKHO paccmaTpmBaTh Kak
noTeHUManbHble UHAMKaTOPbl 3PPEKTNBHOCTN BOCCTAHO-
BUTENIbHOrO fleyeHua nocne U [4].
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[anbHenwune nccnegoBaHna MoryT ObiTb Hanpasne-
Hbl Ha yTouHeHne AnHamukm NGF B mogocTtpbin 1 xpo-
HUYECKUA Neprofbl, ero B3aumodencTsue C ApYyrumu
mMapkepamu (BDNF, LMTOKMHbI) 1 M3yUYeHMe NPOrHOCTUYe-
CKOW poNnn B OTHOLUEHUN BOCCTAHOBNEHUA HapyLUEHHbIX
YHKUUA.

Heiipompodguyeckue ¢pakmopei 3 u 4/5
(NT-3, NT-4/5)

NT-3 n NT-4/5, pencteya uepe3 TrkC un TrkB, nogpep-
XKMBAIOT XM3HECnocobHOCTb, AnddepeHumnaumio, muenm-
HM3aLMI0 1 HEMPOMIACTUYHOCTb HEPOHOB LieHTPabHOM
1 nepndepnyeckon HepPBHONM CMCTEMbI, yy4llasa ABuUra-
TenbHble U KOTHUTMBHble ¢yHKUmMn. NT-3 cnocobcTByeT
BbIXKMBAHMIO MOTOPHbIX HEMPOHOB M BOCCTAHOBNEHWIO
ABUraTenbHOM aKTUBHOCTWU nocne nHcynbta. NT-4/5, no-
no6bHo BDNF, yuacTByeT B HEMPOMNIacTUYHOCTM U HEpPO-
reHese B runnokamne, ynydwas namarb [8, 9, 27]. Nedu-
LUT 3TMX GaKTOPOB MOXET CHU3NTb peabunmTaunoHHbIe
3¢ddeKTbl, HO UX NPOTrHOCTUYECKOE 3HaYeHKe NPU UHCYb-
Te HeACHO.

B nocnepHee Bpemsa uccnegyetca ponb HT® npu uH-
CynbTe U BO3MOXHOCTb MOBbIWEHNA WX KOHLEHTpauun
in vivo. YctaHoBNeHo, U4To dur3nyeckan akTMBHOCTb YCUIU-
BaeT akcnpeccuio NT-3, NT-4/5 n nx peLentopos, 4To Kop-
penvpyeT ¢ GyHKUMOHanbHbIMK ncxopgamu U [8, 28, 29].
3T nccnefoBaHWA CO3AAI0T OCHOBY AJ1A fabHeNLWero ns-
yueHna NT-3, NT-4/5 Kak noTeHLManbHbIX MapKkepoB BOC-
CTaHOBNEHMWA NOC/e VHCYbTa.

Muaneneiti HTO (GDNF)

GDNF ABnsaetca npeactaButenem cemencTBa TPaHC-
dopmmpytowmx  paktopoB pocta f. [epBoHayanbHO
naeHTMGMLUMPOBaHHbIN Kak (akTop BblKMBaHWA Aoda-
MUHEPruyecknx HempoHOB, OH UrpaeT KIoYeByl pPOofb
B BoccTaHoBneHun mosra nocne M. GDNF, cBA3biBasicb
¢ komnnekcom peuentopos RET/GFRal, yuacteyeT B nd-
depeHunpoBKe AodaMMHEPrNYECKUX, MOTOPHbIX, SHTe-
panbHbIX 1 aipeHaNIOBbIX HENPOHOB, a TakXKe CTUMYNNpyeT
AKCOHaNbHbIA POCT HEKOTOPbIX M3 3TUX TUMOB HEPOHOB.
Mpn NN ero skcnpeccusa yBenvumMBaeTCA B pPeakTUBHbIX
acTpounTax nepunHbapKTHOW 30HbI, FAE OH CNOCO6CTBYeT
CHUKEHUIO OKUCIINTENIbHOTO CTpecca, CTUMYNNPYET Helpo-
reHes 1 popmMmpoBaHme rmanbHoro pybua, orpaHuymBa-
toLero 30Hy noBpexaeHusa. B MoTopHbix HelpoHax (MNs)
GDNF He TonbKo ctumynupyeT nx nponudepauuio 1 co-
3peBaHue, HO 1 Y4YacTBYeT B pereHepaLunm NoBpexaeHHbIX
AKCOHOB U MOAYNAUMM aKTUBHOCTU HEPBHO-MbILUEYHbIX
cumHancos [30], ctumynupyeT HenporeHes [31]. Jeduuyunt
GDNF B acTpouuTtax ycyryonsaeT noBpexaeHua: yBennum-
BaeTcA o6bem nHbapKTa 1 rmbenb HeMPOHOB, HapyLLaeTcA
HelporeHes, CHMXaeTcA nponndepauna KNeTok B NepuUmnH-
dapKTHOM 30He [32].

Nceneposanme KypakunHon A.C. 1 coaBT. MOKa3ano, 4To
ypoBeHb GDNF B nna3sme Kposu nauneHToB ¢ I/ B nepBble
48 yacoB 1 ero ArHaM1Ka B TeyeHve NepBo Hefenn Kop-
penupytoT C TAXKECTbI0 MHCYNbTa U ero ucxogamu. Boico-
Kuin yposeHb GDNF B Hauane 3aboneBaHunsA accoummnpoBaH
C pYcKoM HebnaronprATHOro ncxopa B 2,8 pasa, a nokasa-
Tenn GDNF Hmke 2,9 nr/mn — C pUCKOM NeTanbHOro nc-
xopa B 6,7 pa3a. OnpegeneHne yposHAa GDNF npegnoxeHo
AnA nporHo3supoBaHua ncxogos AW [33].
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Lunuapneiti HT® (CNTF)

CNTF oTHOCKTCA K CEMENCTBY LMTOKMHOB IL-6, genctare
KOTOPOro OCYyLecTBAAETCA MpU CBA3bIBAaHUN C peuenTo-
pom CNTFRa. CNTF noggepunBaeT KNeTKU LeHTPasbHON
1 neprdeprnyeckon HePBHOW CUCTEMbI, BK/IOYAA FMMMNo-
KamnasnbHble, MOTOPHbIE 1 CEHCOPHble HENPOHbI, NPefoT-
BpallaeT gereHepaLunio MOTOPHbIX aKCOHOB Moce nx no-
BpexaeHnsa, cnocobcteyeT anddepeHLMpOBKe acTpouu-
TOB U CO3peBaHUIo onurogeHapoumTos [34, 35].

CywecTtByeT npegnonoxkeHune, uyto CNTF moxeT Bnu-
ATb Ha SMOLMOHaNbHOE NOBefAEHNE XNBOTHbIX Yepes pe-
rynayunio HempoTpaHcmuccnn [36]. Tak, B uccnepoBaHum
Zhou B., BkntoyaBwem 106 naumeHToB ¢ UM, accounmpo-
BaHHOM C OHKOJIOTMYecKnMu 3aboneBaHAMY, OLEeHBaNu
3HauumocTb CNTF n gpyrux mapkepoB B MpPOrHO3npoBa-
HUWM NOCTUHCYNBTHOW Aenpeccuu. bbina BbiABNeHa obpat-
HaA Koppenauma mexay yposHAMu CNTF B ocTpbi nepuop
W v passutnem MNp (r =-0,401, p = 0,007) [13].

Mmelowmeca unccnepoBaHna AEeMOHCTPUPYIOT  POfb
CNTF B peabunutaumm nocine WHCYnbTa, npeanaras uc-
NoJib30BaTb €ro Kak MapKep AS1A OLleHKN pereHepaTnBHbIX
npoLeccos.

UHcynuHono0o6HsIl pakmop pocma-1 (IFG-1)

IFG-1 oTHOCUTCA K MmonunenTugam, rnaBHbIM Obpa-
30M MpPOV3BOAMMbBIM U CEKpeTUpyeMbiM renatouutamu
B KPOBOTOK, rle OH OKa3blBaeT CuCTeMHble 3ddeKTbl,
peanu3ysa CnocobHOCTb MPOHMKaTb Yepe3 remaTodHLe-
dannyeckun Gapbep. CeasbiBaHue IFG-1 ¢ peuentopom
IGF-1R HepoHOB aKTMBMpYeT curHanbHble nyTn PI3K/Akt
n MAPK/ERK, uTo moBbllaeT BblXXMBAaeMOCTb HENPOHOB
1 3awmwaeTt ux ot anonto3sa. IFG-1 ctumynupyet aHrmo-
reHes, yBenMuMBas KONMMYECTBO KPOBEHOCHbIX COCYAOB
N ynyyllas KpOBOCHabXeHre MOBPeXAEeHHbIX Y4YaCTKOB
Mo3ra [37], uTo no3BonAeT paccMaTpuBaTb €ro Kak ofuH
13 NOTeHLUMaNbHbIX MapKepOB BOCCTaHOBNEHMWA NaLieH-
ToB nocne NW.

WccnepoBanua in vivo n KNMHWYECKMe nccnefoBaHna
MOKa3bIBaloT, YTO HM3KMe ypoBHU IGF-1 Npm MHCynbTe Kop-
pennpytoT ¢ 6onee Bbicokumm Gannamm NIHSS. MauneHTbl
¢ GnaronpuATHbIMK Mcxogamu No MRS B paHHMIA BOCCTa-
HoBUTENbHbIN Nepuog VW nmetot 6onee BbICOKME YPOBHU
IGF-1 B cbiBOpoTKe KpoBu [38-40]. OgHako BOCCTaHOBe-
HMe BO3MOXHO 1 NpU HU3KUX ypoBH:AX IFG-1, uto Tpebyet
[anbHeNWnX UCCnefoBaHUn Ana onpefeneHna MnporHo-
cTuyeckom 3HaunmocTn IFG-1 npn A [18, 39].

Cnctematnyeckuin o63op 9 nccnegosanuii (215 nayu-
eHToB C M) nokasan, uTo BbICOKOMHTEHCUBHbIE a3po6-
Hble TPEHWPOBKU 3HAaUYUTESIbHO MOBbIWaT YPoBHY IFG-1
n BDNF (p < 0,05), ynyywan KOrHWTWBHbIE Y MOTOPHblE
byHKUMKM (p < 0,05). OTK pe3ynbTaTbl NOATBEPXKAAIOT BO3-
MO>KHOCTb UCMOJIb30BaHNA 3TUX GaKTOPOB B KauecTse O1o-
MapKepoB AnA oueHKn 3GdeKTUBHOCTN peabunuTtaumm no-
cne NN [41].

Mpoyue HT® u mapkepel UN

MccnepoBaHua apyrmx 6MomapKkepoB BOCCTaHOBNEHNS,
TaKMX KaK HETPUH-1, OMeHTUH-1 1 nerkaa uenb Henpodu-
namenTa (NFL), Kaxablin U3 KOTOPbIX NOTEHLMaNbHO obna-
JaeT NPOrHOCTUYECKON LeHHOCTbIO A4N1A OLEHKM MCXO4oB
MHCynbTa [42-44], noKas3anu, YTo BbICOKME KOHLeHTpaLmmn
NFL B cbiBOpOTKe KpoBM yepe3 3 n 6 mecAueB Nocse uH-
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Cy/nbTa acCoLMMPOBaNnNCh C HebNaronpUATHbLIM MPOrHO30M
cornacHo mRS n NIHSS [9, 44].

Y naymeHTtoB ¢ I yposeHb NSE npaAmo Koppenupyet
C TAXKECTblO COCTOAHUA U BEPOATHOCTbIO HebnaronpuAT-
Horo nucxopa [45]. YykaHosa A.C. 1 coaBT. BbIABUAW MONO-
»KnTenbHyto cBA3b YpoBHA NSE Ha 10-e cyTKuM ¢ TAXKeCTblo
COCTOAHMA MauuneHToB ¢ MW 6e3 runepToHUn B paHHUN
BOCCTaHOBUTENbHbIN nepuod. [loaTeepkaeHa MpPOrHo-
cTnyeckaa 3Haummoctb NSE ana passutua M0 y nauym-
eHTOB C OHKosormyeckmummn 3abonesaHuamn (r = 0,564,
p < 0,05) [8].

NSE moXeT paccmaTpmBaTbCA Kak MNepCneKkTUBHbIN
MapKep ANA NPOrHO3MPOBaHMA BOCCTAaHOBMIEHUA NaLuneH-
ToB nocne VW, Bknoyasa oLeHKy prcka HebnaronpuAaTHbIX
MCXOAO0B B rpynmnax, OT/IMYaoLLmMXcA No KNNHUKO-QYHKLMO-
HaslbHbIM XapaKTepUCTUKAM.

3AKJIIOMEHUE

HelipoTtpoduueckne paktopol (BDNF, NGF, NT-3, NT-4/5,
GDNF v IGF-1) MmoryT paccmaTtprBaTbCA B KauecTBe NpPOorHo-
CTUYECKUX NPefNKTOPOB BOCCTAHOBJIEHMA NOC/IE MHCYNbTa.

Tem He MeHee MX NPOrHOCTMYECKasA 3HAYMMOCTb BIIUAHNKA
Ha ¢QyHKUMOHaNbHOe BOCCTaHOBNEHME MOCe WHCYNbTa
noka nsyyeHa HegoctatouHo. OCHOBHOE BHMaHMe B 6011b-
LWUMHCTBE nccnenoBaHuii 3tnx HT® ceiuac ygenaetca umx
byHKUMAM B npouecce peabunutaumn. Mimelowmeca fas-
Hble YKa3blBaloT Ha HanMumne y HMUX NoTeHumana B NporHo-
31POBaHNM NCXO0B 3aboneBaHuA.

AHanus HayuyHbIX MNybnMKauui BbIABMI HEOAHOPOA-
HOCTb MeTogonoruii nsydeHna HT® npu mHCynbTe, uTo
3aTpyaHAeT conocTaBneHme AaHHbIX. Heobxoanma paspa-
60TKa CTaHAAPTM3UPOBaHHbIX MOAXOAOB K oueHke HTO.
CoBpeMmeHHble 1cciefoBaHNA HanpaBieHbl Ha MOWCK Me-
TOAOB TepaneBTMYecKoro ucnonb3oBaHna HTO (pekom-
O6UHaHTHble OenkK, reHHaa Tepanua, MynbTMMOZanbHble
npenapatbl, MHHOBALMOHHbIE JIeKapCTBEHHble CPefcTBa,
HaHOTEXHOMOTMNM), UTO MOXKET YNyULUTb UCXOAbl MHCYNbTa.
KombuHauma ¢usmnyeckon peabunutauum n dapmakosno-
rMYecKrX areHToB, MOAYNUPYIOLWKMX HenpoTpoduryeckne
nyTn, obeljaeT CTaTb OCHOBOW MepPCOHaNN3MPOBaHHOMN
Tepanuu, ynyJliaa peabunmraumio 1 KauecTBO XMU3HU Na-
LINEeHTOB.
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UcTouHukn ¢uHaHcmpoBaHusa. [laHHOe nccnefoBaHue Bbl-
NMOJIHEHO B COOTBETCTBMM C [0CyaapCcTBEHHbIM 3afaHnem [le-
napTameHTa 34paBooxpaHeHns ropoaa MockBbl, perncrpaum-
OHHbIN Homep N2 123041200084-9.

KoH$nuKT nHtepecoB. ABTOpbI AEKNapUPYIOT OTCYTCTBUE
ABHbIX N NOTEHLMaNbHbIX KOHGNNKTOB MHTEPECOB, CBA3AHHbIX
c ny6nvKaumen HacTosLen CcTaTbu.

3TnyecKoe yTBepxpaeHmne. ABTOpbl 3aABJIAIOT, UTO BCe MpoLie-
AyPpbl, NCNONb30BaHHbIE B JAHHOW CTaTbe, COOTBETCTBYIOT 3TW-
YeCKUM CTaHfapTaM yupeXxaeHniA, NPOBOAVIBLLMX NCCNefOBaHNe,
1 COOTBETCTBYIOT XeNIbCUHKCKOW AeKnapaunn B pegakumm 2013 .
MpoBeneHve nccnenoBaHnsa OfO6PEHO NOKaNbHbIM STUYECKUM
komuteToM NAY3 «MOCKOBCKMI Hay4YHO-NPAKTUYECKNIA LEeHTP
MeOVLMHCKON peabunutaumm, BOCCTaHOBUTENbHOW 1 CMOPTYB-
Ho MeguupmHbl M. C.U. Cnacokykoukoro» [lenapTameHTa 3apa-
BOOXpaHeHA ropoga Mocksbl (npoTtokon N 3 ot 15.05.2023).
NudopmupoBaHHoe cornacme. B nccnefoBaHny He pac-
KpblBaeTcsA CBefeHUN, NO3BONAWMX naeHTUdGnLUMpoBaTb
JIMYHOCTb nauneHToB. OT BCex MaLMeHTOB (3aKOHHbIX Npea-
cTaBuTenen) 6bi10 NONyYeHO NMCbMEHHOE cornacue Ha nyonu-
KaLuio BCE COOTBETCTBYIOLEN MEAULMHCKON NHbOpMaLmK,
BKJTIOUEHHOW B PYKOMKUCh.

[octyn K faHHbIM. [laHHble, NOATBEPKAAIOLLME BbIBOAbI 3TOrO
nccnenoBaHusA, MOXHO NOTyYnTb MO 060CHOBaHHOMY 3anpocy
Yy KOppeCcnoHAMpPYIoLLEero aBTopa.
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PE3IOME

BBEJEHUE. MauveHTbl, NepeHecllne OCTPOe HapyLieHne Mo3roBoro KpoBoobpalyeHus (OHMK), TpebytoT AnnTenbHbIX U MHTEHCUB-
HbIX PEaBUNNTALMOHHBIX MEPONPUATAN A1 BOCCTAHOBJIEHUSA KaK BUTAsbHbIX, TaK U MOTOPHbIX, KOTHUTUBHBIX, MCUXO3MOLMOHANbHbIX
1 apyrux GyHKUMI opraHn3ma. HapaBHe ¢ ncnonb3oBaHWeM METOAOB JleYeOHON GU3KYNBTYPbI YXKe Ha dTarne HaxoKaeHusA nauneH-
Ta B OTAENIeHNM peaHMMauumn n nHTeHcmeHoun Tepanuu (OPUT) BO3MOXKHO MCMONb30BaHME YPECKOXKHOW SNEKTPOHENPOCTMMYNALNN
(Y9HC), ogHaKo n3-3a HeAOCTaTOYHOCTY MHbOPMaLUn 06 3PpEeKTUBHOCTU AaHHBI METOA KpaliHe pefiko BK/OUYaeTca B MporpaMmbl
peabunutaumy Ha paHHUX 3Tanax.

LIEJIb. OueHKa KnuHuyecko 3GheKTMBHOCTM NCMONb30BaHMUSA SMeKTPOTEPanun C PasHO NPOOSIKMTENBHOCTBIO Npoueayp Ha |l 3Ta-
ne MeauLIMHCKON peabunutauunm, BKYas nepunog HaxoxaeHmsa naumneHtos ¢ OHMK B OPUT.

MATEPUAJIbl U METO[bI. Ha 6a3e OIBY «HauunoHanbHbIli MEAULMHCKA NCCefoBaTeNIbCKUIA LeHTP peabunmTaumm n KypopTono-
rum» Munsgpasa Poccun B nepuog 2024 n 2025 rr. npoBOANNOCH PaHAOMM3UPOBAHHOE KOHTPONMPYEeMOe UCCefoBaHMe, BKOYalo-
Wwee 61 naymneHTa, NepeHecLlero UWeMmn4yecknin MHCYNbT. Bce nauveHTbl Obinv pa3gesnieHbl Ha 4 rpynnbl, B KOTOPbIX MPOBOAUIACH CTaH-
JapTHasA CXeMa MeVLUHCKOWN peabunutaumu, a Takxke JOMNONHUTENbHAA dNeKTpoTepanus ¢ npogomkutenbHocTbio 10, 20 1 30 MUHYT
Kypcom 14 npouenyp. [lo Hauana Kypca npoueayp, a Take nocse OKOHYaHUA NPOBOAMIACH OLEHKa MblLLEYHOW CUSbl B MOPaXeHHbIX
KOHEUYHOCTAX MO NATMOANNBbHON LIKane, a TakkKe oLeHKa Mo wkanam Pusepmug, PaHkuH, NIHSS, peabrunutauroHHON MapLipyT1sauum.
PE3YJIbTATbI U OBCYKAEHUE. B nccnepoBaHnm BCEro NpuiHAM yyactve 61 nayueHT ob6oero nona (27 my»umH (44 %) 1 34 >keHWuHbI
(56 %)). CpenHUIn BO3pacT NauMeHTOB cocTaBun 59 net. Bce naumeHTol nepeHecnn OHMK no nwemunyeckomy Tuny B 6acceliHe npaBoit/
NeBOW cpefHen Mo3roBor aptepuu. Mo OKOHYaHUK Kypca npoueayp 3neKTpoTepanuu B OCHOBHOW rpynne npu skcnosuumm 30 mu-
HYT yBENMUYMIACh MblllEYHasA CUJla B MOPAXKEHHbIX KOHEUYHOCTAX B AUCTaNIbHbIX OTAeNnax (Mbiwypl naeya 1,96. (1,0; 2,3); Mbiwubl npes-
nneybs/kuctn 1,56. (0,5; 1,8); mbiwubl 6egpa 2,26. (1; 2,5); Mbiwbl ronexn/ctonsl 1,56. (1,1; 1,8)) No cpaBHeHWIO C rpynnon KOHTPONsA
(0,96.(0; 1,5); 0,36. (0; 1); 1,16. (0; 2); 06. (0; 0,5), cOOTBETCTBEHHO) (p < 0,05).

3AKNKOYEHME. JononHuTtenbHoe npoBeaeHne YIHC nauneHtam ¢ OHMK, HauaToe B nepuon ux npeboisaHus B8 OPUT Ha Il aTane
MeAULVHCKON peabunutaumm, okasanocb 6onee 3GpGeKTUBHbIM ANA YNYyULEHN MOTOPHOW aKTUBHOCTM MAPETUYHBIX KOHEYHOCTeN
Mo CpaBHEHUIO CO CTaHAAPTHON Nporpammont peabunutauun. Havnydwve pesynbraTbl OKa3anucb B rpymne ¢ NpofoKUTENbHOCTbIO
anekTpoTtepanuu 30 MUHYT. [JlaHHble pe3ynbTaTbl 3HAUYMMO YIYYLLIVN MblLLEYHYIO CY B MOPAKEHHbIX KOHEYHOCTAX B ANCTaNIbHbIX OT-
genax (Mblwybl naeyva 1,96. (1,0; 2,3); Mbiwybl npegnneubs/kuct 1,56. (0,5; 1,8); mbiwubl 6eapa 2,26. (1; 2,5); MblWLbl FONEHW/CTOMbI
1,56.(1,1; 1,8)) (p < 0,05) No OKOHYAHUU Kypca peabunmntaLmm NPofoSIKNTENbHOCTbIO 20 AHEN.

KJTHOYEBDIE CJIOBA: viHcynbT, oteneHme peaHMMaLmi 1 MHTEHCUBHOI Tepaniiv, pU3roTepaniis, YpeckoxHas 3eKTPOHepo-
CTUMYAALMA, peabuAnTaLmsa, SeKTpoTepanms
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Transcutaneous Electrical Neurostimulation at the Second Stage
of Medical Rehabilitation in Ischemic Stroke:
a Controlled Randomized Study

Alexander B. Berger’, ' Tatiana V. Konchugova

National Medical Research Center for Rehabilitation and Balneology, Moscow, Russia

ABSTRACT

INTRODUCTION. Patients who have suffered a stroke require long-term and intensive rehabilitation measures to restore both vital and
motor, cognitive, psycho-emotional and other functions of the body. Along with the use of physiotherapy methods, transcutaneous
electrical neurostimulation can be used already at the stage of the patient’s stay in the intensive care unit; however, due to the lack of
modern information on its effectiveness, this method is extremely rarely included in rehabilitation programs at the early stages.

AIM. To evaluate the clinical effectiveness of using electrotherapy with different durations of procedures at the Il stage of medical
rehabilitation, including the period of patients with stroke in the intensive care unit.

MATERIALS AND METHODS. A randomized controlled trial was conducted at the National Medical Research Center for Rehabilitation
and Balneology between 2024 and 2025, involving 61 patients who had suffered an ischemic stroke. All patients were divided into
4 groups, which underwent a standard medical rehabilitation scheme, as well as additional electrotherapy with a duration of 10,20 and
30 minutes, a course of 14 procedures. BEFORE the start of the course of procedures, as well as after its completion, muscle strength
in the affected limbs was assessed on a five-point scale, as well as an assessment on the Rivermead, Rankin, NIHSS, and rehabilitation
routing scales.

RESULTS AND DISCUSSION. A total of 61 patients of both sexes (27 men (44 %) and 34 women (56 %)) took part in the study. The
average age of the patients was 59 years. All patients suffered from acute cerebrovascular accident (ACVA) of the ischemic type in the
basin of the right/left middle cerebral artery. At the end of the course of electrotherapy procedures in the main group, with an exposure
of 30 minutes, muscle strength in the affected limbs in the distal sections increased (shoulder muscles 1.9b. (1.0; 2.3); forearm/hand
muscles 1.5b. (0.5; 1.8); thigh muscles 2.2b. (1; 2.5); lower leg/foot muscles 1.5b. (1.1; 1.8)) compared to the control group (0.9b. (0; 1.5);
0.3b. (0; 1); 1.1b. (0; 2); Ob. (0; 0.5), respectively) (p < 0.05).

CONCLUSION. Additional physiotherapeutic treatment in the form of transcutaneous electrical neurostimulation of patients who have
suffered a stroke, initiated during their stay in the intensive care unit at the second stage of medical rehabilitation, proved to be more
effective in improving the motor activity of paretic limbs compared to the standard rehabilitation programme. The best results were in the
group with a duration of electrotherapy of 30 minutes, significantly improving muscle strength in the affected limbs in the distal sections
(shoulder muscles 1.9b. (1.0; 2.3); forearm/hand muscles 1.5b. (0.5; 1.8); thigh muscles 2.2b. (1; 2.5); calf/foot muscles 1.5b. (1.1; 1.8))
(p < 0.05) at the end of the rehabilitation course lasting 20 days.

KEYWORDS: stroke, intensive care unit, physiotherapy, transcutaneous electrical neurostimulation, rehabilitation, electrotherapy
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BBEOEHUE

NHcynbT npeacTaBnaeT cobor 3HaunTenbHyto rnobanb-
Hyl0 Npobnemy, eXKerogHo 3aTparvBasa MWIIMOHbI NIOAEN
M npepcTaBnAa coboll CyweCcTBeHHY SKOHOMUYECKYIO
HarpysKy Afna cucteM 34paBOOXPaHEHUA BO BCEM MUpe.
Cratnctnka BcemunpHon opraHumsaumm 3gpaBooxXpaHeHuns
NMoKa3blBaeT, YTO UHCYNbT ABAAETCA OCHOBHOW MPUUYUHOMN
CMepPTHOCTN 1 UHBaNMamM3aumm Bo Bcem mupe. ExxerogHo
pernctpupyetca okono 13,7 MUASIMOHOB HOBbIX CllyYaeB
WHCYNbTa, YTO [enaeT ero pacnpocTpaHeHHow npobne-
MOV A1 CUCTEM 3[4PaBOOXPaHEHMA Ha BCeX KOHTUHEHTaXx
N B pa3HbIx gemorpadpuyeckmx rpynnax. C 1990 no 2019 .
Habnoganca 3HaunTeNbHbIA BCMIECK CITyYaeB WHCYNbTA,
0 YyeM CBMAETeNbCTBYET POCT HOBbIX CllyyaeB WHCYfbTa
Ha 70 %, pOCT uncna cMepTen, CBA3aHHbIX C UHCYNBTOM,
Ha 43 %, pOCT uMcna CywecTByOWNX CyyYaeB NHCYNbTa
Ha 102 % [1].

DISSERTATION ORBIT

B cBA3M c 3TM pa3paboTka 1 BHeLpeHMEe HOBbIX Me-
TOAOB MEeAULMHCKON peabunutaumy nauyMeHToB C COCy-
OUCTBIMX KaTacTpodamm ronoBHOIO Mo3ra, 0CO6eHHO Ha
paHHeM 3Tane nocsie NPOUCLIECTBUA, MO3BOMIAT CHU3UTb
YPOBEHb MHBaNNAM3aLUM 1 COKPATUTb SKOHOMUYECKME 3a-
TpaTbl Ha 3Tanax peabunuTtauuy n abunnTayun.

B peabunnTayMoHHbIX MEPONPUATUAX, HAUMHAIOLIMXCA
B nepuog npebbiBaHNA NaLMeHTa C OCTPbIM HapyLleHnem
M0o3roBoro KposoobpatyeHua (OHMK) B otgeneHnn peaHu-
Maumum 1 UHTeHcMBHoM Tepanuun (OPUT), 3apelicTBOBaHbI
CNeumnanncTbl PasfnyYHbIX KIAMHUYECKMX npodunen: He-
BPOJIOrY, peaHnmaTonoru, Bpaun ¢usmnyeckon peabunu-
TaLMOHHOWN MeAWLMHbI, BPauu U MHCTPYKTOPbI JleuebHom
dusnyeckon KynbTypbl, Gpr3MoTepaneBTbl, MaCCaKUCTbI,
noronefbl, NCUXONOr 1 3proTepanesThbl.

Uenbto peabunutaymm B OPUT Kak KoMnnekca HeBpoO-
noro-peabunmTauMoOHHOrO BO3AENCTBMA NMPU MEXANCUNY-
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nnuHapHon dopme paboTbl ABNAETCA, C OOAHON CTOPOHbI,
cofecTBME BOCCTAaHOBNEHMWIO MOTOPHbIX, KOTHUTUBHBbIX,
SMOUMOHANbHbIX U APYrMX HapyleHHbIX GYHKUMIA nayu-
eHToB ¢ OHMK 1, c apyroi CTOpOHbl, — MNpodunakTrKa
BTOPUWYHbIX OCNOMHEHWIA, CBA3AHHbIX C TAXKECTbIO COCTOA-
HMA NaLUMEHTOB 1 HaxoXAeHWeM MPOAOCIKUTENbHOE Bpe-
mAa B OPUT. OgHuM 13 Hanbonee BaXkHbIX BTOPUYHbIX OC-
noxHeHnin anaetca NUT-cungpom (PICS — Post Intensive
Care Syndrome) — COBOKYMHOCTb OrpaH/uMBaloWumx Mo-
BCEAHEBHYIO M3Hb MaLMeHTa COMaTUYecKMX, HEeBPONO-
rMMUYecKkMx M COLUManbHO-NCUXONOrMYECKNX MOCNeaCcTBUN
npeb6biBaHuA B ycnosuax OPUT. Yactota ero passutus
y NaLMeHTOB C OCTPOW LepebpanbHON HeJOCTaTOUHOCTbIO
pocturaet 65-80 %, a y nauneHtos OPUT ¢ gnntenbHOCTbIO
npe6biBaHUA 6onee 48 yacos — 55-98 % [2].

B MupoBon HayuyHOW nuTepaType TemMa MeguLMHCKOWN
peabunuTauMn NaunMeHToB C COCYAUCTbIMK KaTacTpoda-
MW FOJIOBHOMO MO3ra akTMBHO pa3pabaTbiBaeTcs, nmeeTca
60nblloe KONMYecTBo NybnuKaumin B pelTUHIOBbIX U3[a-
HMAX, OAHAKO aKLeHT AenaeTca Ha PasfnyHbIX MeTOAMKaX
mMobunmsaymm (cnocob akTMBM3auMM MauueHTa, npeano-
naratowmii akTUBHble U MacCUBHble ABUXKEHUA B CyCcTaBax),
paHHeln BepTMKanM3aumm 1 No3nUUOHMpPOBaHuA (B nep-
BYIO ouepeAb HopManuayowme GyHKUUN cepaeUyHO-CoCy-
AVCTOW 1 BEreTaTUBHOW HEPBHOW cucTeMbl) [3], KuHe3noTe-
panun, NoCTypanbHON KoppeKunn 1 sprotepanum [4].

B oTeuecTBeHHOW NuTepaType MMETCA NNLWb eAUHNY-
Hble Ny6nrKaumm o MeauLMHCKON peabunutaumm B yCnoBu-
Aax OPUT, roe HapaBHe ¢ neyebHoM Gr3NYECKON KynbTypo
yrnomuHaeTca pag dusnotepaneBTUUYECKNX METOAOB, Takux
KaK HVW3KOMHTEHCVBHAA MarHUTOTepanus, HU3KOMHTEHCHB-
Haa nasepotepanua [5]. YnomnHaeTca Takxe MCnonb3oBa-
HVe eXXefHEBHbIX TeMNOBMaXHbIX YNbTPa3ByKOBbIX MHrans-
LM ¢ 2 % pacTBOpoM buKapboHaTa HaTpus, ynsTpaduone-
TOBOr0 06/TyYeHNA 1 TOUEYHOTO BO3[EeNCTBUA Ta3epHbIM 13-
NyyeHneM Ha aKynyHKTYypHble TOUKM (na3eponyHKTypbl) [6].

B cBA3U C BbIWEN3IOXKEHHBIM pa3paboTka HOBbIX 3¢-
beKTMBHbBIX 1 6e3omacHbIX Ppr3nMoTepaneBTUUECKNX MeTOo-
LVIK U NX BKJTIOUEHME B NPOrpamMmbl peabunutauum nawmeH-
TOB, HaxogAawwmxca B OPUT, ABnAOTCA akTyanbHONM 3agaven,
KOTopas MOXeT NMOBbICUTb PeabUINTaLMOHHbIV NOTeHLMan
NaLVeHTOB, HaXoAALMXCA B TAXKENOM COCTOAHUM, U YMEHb-
LUNT BEPOATHOCTb MX UHBANVAN3aLNN.

LEJ1b

OueHKa KNnHnYeckon 3¢ppeKTMBHOCTM NCNOMb30BaHMA
SNEKTPOTEpann C Pa3HOM MPOJOIIKUTENBHOCTbIO MPO-
uenyp Ha Il 3Tane meanUUHCKOW peabunutauum, BKoYas
nepuopg HaxoxkaeHua naymneHtos c OHMK B OPUT.

MATEPUANBI U METOAbI

B nccnepoBaHum npuHaAn yyactue 61 naumeHT oboero
nona (27 my»uviH [44 %] n 34 xeHwwHbl [56 %]). CpeaHwni
BO3pacT MauMeHToB cocTaBun 59 neT. Bce naymeHTbl nepe-
Hecn OHMK no nwemunyeckomy Tvny B baccerHe npasoii/
NeBOW CpepHen MO3roBown apTepun. Ha rocnutanbHOM
3Tane npoBoAnnacb TPOMOOIKCTPaKUMA MO0 CUCTEMHas
TpombonuTnyeckaa Tepanua U CMNTOMaTUYecKas Tepa-
nuA. Bce naumeHTbl noctynanu Ha Il aTan megnUMHCKON
peabunutaumm B OIBY «HaumoHanbHbI MefULMHCKNIA
nccnepoBaTenbCKUM LeHTP peabunutaymm n KypopTono-
rum» Mmnnsgpasa Poccun B8 OPUT B nepuriog 2024 1 2025 rT.
B pPaHHWI neprof peabunutaumy (26 gHen nocne cnyyas
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OHMKI18; 32]), co WwKanow peabunmtaumoHHOM MapLwpyTu-
3auum (LUPM) B 6 6annos. Y Bcex HabnoaaBLINXCA NaLmeH-
TOB 3T0 6bI1 NepBbIn cnyyan OHMK, a TakxKe oTCyTCTBOBana
TAXKENasA COMyTCTBYIOLAA NaToNorna (OHKonornyeckme 3a-
6oneBaHuA, 6ONE3HN CUCTEMBI KPOBU, NCUXNYECKNE, HEN-
popereHepaTuBHble 3aboneBaHWA, OCTpPble/XPOHMYeCKMe
MHpeKUMOHHbIe 6one3Hu (renatutobl B, C; BUY-nHdekuus,
candunuc u T. n.). ¥ 57 naymeHToB (94 %) 6bin paHee ycTa-
HOBJIEHHbIV AMArHO3 rnepToHMYecKkon 6onesHu, y 23 na-
umeHToB (37 %) — AmMarHo3 caxapHoro auabeta Il Tvna.
Mpwn stom Bcneactene OHMK oTcyTCcTBOBanM BblpakeHHas
ceHcomoTopHaA adas3na M MeHTalbHble HapyLeHUs, YTo
Mo3BOMINIIO MPOBECTU HeOobXoAuMble [AMArHOCTUYECKUE
1 TepaneBTMYeCKMe MaHUNYNALMM Nocse nognucaHna go-
6pPOBONILHOrO MHPOPMUPOBAHHOTO COrnacus.

Bce naumeHTbl, NpuHMMaloLwmne yyactne B nccnefoBa-
HUK, ObINN pasgeneHbl NyTeM NPOCTON paHAOMM3aLMM Ha
yeTblpe rpynnbl: OCHOBHYIO, rPYNMNy cpaBHeHuA 1, rpynny
CpaBHEHMA 2 1 KOHTPOJIbHYIO rpynny.

OcHoBHaA rpynna — 14 yenoBeK: 7 MyXUuH (50 %)
n 7 xeHwuH (50 %), cpeaHUn BO3pacT NauMeHToB rpynnbl
cocTtaBun 58,5 net (25 % — 53; 75 % — 66).

lpynna cpaBHeHUA 1 — 16 yenoBek: 7 My»uuH (43,75 %)
1 9 )eHWwH (56,25 %), cpefHWIN BO3pacT NaLMeHToB rpyn-
nbl cocTaBun 56 net (25 % — 50; 75 % — 64).

lpynna cpaBHeHUA 2 — 15 yenoBek: 6 My>XUnH (40 %)
1 9 xeHwWwuH (60 %), cpeaHUI BO3pacT NaLMeHTOB rpynmbl
cocTtaBun 59 net (25 % — 55; 75 % — 67).

KoHTponbHas rpynna — 16 yenosek: 7 My>K4uH (43,75 %)
1 9 XeHLWWH (56,25 %), cpeaHUIN BO3pacT NaLMEHTOB COCTa-
BN 59 net (25 % — 52; 75 % — 65).

Bce nauueHTbl B X0[e nccnenoBaHma 6biv conocTaBu-
Mbl no xapakTepy OHMK, wkane kombl Mma3ro (13-14 6an-
NoB), WKase MHCynbTa HaunmoHanbHOro MHCTUTYTa 340pP0-
Bbs CLLA (NIHSS; 19 [17; 21]), BblpaXKeHHOCTM reMuUnaernm
C OLIeHKOW MbILEYHOM CUJIbl B NOPaKeHHbIX KOHEYHOCTAX
(0-16) 1 cpokam npoBefeHUA pPeabUNUTaLNOHHbIX Mepo-
npuaTUn (20 aHeR), a TakXe Mo COXPAHEHUIO CTAaBUbHbIX
reMoAgHaMNYeCcKnx nokasartenen.

MaumeHTam BCex rpynn, BXOAUBLUUM B UCCedoBaHue,
NPOBOAMICA KOMMNEKC pPeabunmTaumMoHHbIX Meponpus-
TUIM, HAYNHAIOWMIACA C NEPBbIX CYTOK HAaXOXAEHNA B CTa-
L1OoHape, BKIOYaOWNIN NHANBMUAYANbHbIE 3aHATUA C UH-
CTPYKTOPOM JleuebHOM GU3KynbTypbl (BepTUKanmsauus,
xoabba, dopmmpoBaHMe NpPaBUIbLHOIO NaTTepHa XoAbobl,
aKTMBHblE M MACCMBHbIE YMPaXHeHWUA ANA MapeTUyHbIX
KOHEYHOCTe, MexaHoTepanuAa (C MomMoLliblo annapaTta
ARTROMOT)), MeauLUMHCKNIN Macca, 3aHATUS C nororne-
LOM 1 Henponcuxonorom, ¢usmoTepaneBTMyeckoe neye-
Hue (nasepoTtepanusa Ha ob6nacTb MarmcTpanbHbIX COCY-
[OB LWWeun, PyK N HOT, HU3KOVMHTEHCMBHAA MarHMToTepanusa
Ha 0611acTb NapeTUUYHbBIX KOHEYHOCTEN).

B pononHeHue K gaHHOMY KOMMIEKCY BO BCEX rpynnax,
Kpome KOHTposbHoM, nposogunack YIHC co cnepytowmmm
napameTpamu:

1. OcHoBHas rpynna — 14 npouegyp NpoJomKntesnb-
HOCTbt0 MO 30 MMHYT Ha NOPaXEeHHYIO0 PYKY M HOTY, YacTo-
Ton 2 U, C BapMaTMBHOWM CUION TOKa A0 MOABAEHUA Mbl-
LLIEYHOrO COKpalleHns (B cpegHeM B AnanasoHe 10-20 MA);
Ha 0611aCTb MblLL, PyKM — pa3rubatenei npegnneybs, nie-
Ya (Tpuuenca) 1 AenbTOBMAHON MblLLbl; HA 06/1aCTb MblLUL
HOMM — TbINIbHbIX pa3rubarteneli ctonbl (Ha NatepanbHOW
0o6nacTy roneHun) N YeTbipexrnaByto MbilLy 6egpa.
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2. Tpynna cpaBHeHnAa 1 — 14 npouedyp NpOAoIKU-
TeNbHOCTbIO MO 20 MMHYT Ha MOPA)KEHHYIO PYKY U HOTY,
yacTtoTon 2 I, C BapnaTMBHOW CUION TOKa A0 NOABAEHUA
MbILLIEYHOIO COKPALLEHMA HA aHaNornmyHble 0b6nacTu, yTo
1 B OCHOBHOM rpynne.

3. Tpynna cpaBHeHnA 2 — 14 npouedyp NpPOAoIKU-
TenbHOCTbIO MO 10 MMHYT Ha NMOPA)KEHHYIO PYKY U HOrY,
yacTtoTon 2 I, C BapnaTMBHOW CUION TOKa A0 NOABAEHNA
MbILLIEYHOIO COKPALLEHMA HA aHaNormyHble 0b6nacTu, yTo
1 B OCHOBHOM rpynne.

Bce nauyueHTbl nognucanu MHGOPMUPOBaAHHOE COorfa-
cve Ha yyacTtue B nccnegoBaHumn. MiccnegosaHue ogobpeHo
NoKasnbHbIM 3TnYeckum Komutetom B OIBY «HaumoHanb-
HbI MeAULNHCKUA MCCNefoBaTeNbCKU LEHTP peabunu-
Taumm n KypopTtonorum» MuH3gpaBa Poccum (npoTokon
N2 10-2023 o1 05.10.2023).

[na o6paboTKM MONYyYEHHbIX AAHHbIX MCMNOSb30Ban
HenapameTpuyeckne meToAbl CTaTUCTUYECKOro aHanmsa.
Bce BbluncneHmna NnpoBoAMAM C UCMOb30BaHNEM MPOrpam-
mbl STATISTICA 10.0, a Takke Microsoft Office (Excel 2007).
Paznnuma cuntannce goctosepHbimu npu p < 0,05.

PE3YJIbTATbl U OBCYXAEHUE

AHanu3 pe3ynbTaTMBHOCTM NPOBELAEHHON MeAWLVH-
CKOWM peabunvtaumy NPoBOAMICA HAa OCHOBAHWUWN OLIEHKN
MbILIEYHOW CUJIbl NO NATMOANNBbHOW WKane, MHAEKca Mo-
6unbHocT PrBepming, MognduLMpoBaHHON LWKanbl PaH-
KnHa, wkanbl NIHSS, LLPM.

B pe3synbTaTe npoBefeHHOro nccnefoBaHna 6bina Bbl-
ABNIeHa CTaTUCTMYECKN 3HauMMasa pasHuLa BHYTPUW rpynn
npw cpaBHeHUK no wkanam Pusepmung, NIHSS n LLIPM (B oc-
HOBHOW rpynmne) COCTOAHUA NaLMEHTOB B A€Hb rocnuTanu-
3aUun 1 B A€Hb BbINUCKN 13 LIeHTpa MeuLHCKON peabu-
nuTauun.

Mpw cpaBHEHWW pe3ynbTaTOB rPYMM, B KOTOPbIX AOMOI-
HUTenbHO NpuMeHanacb YIHC c rpynnoi KoHTpons, o6Ha-
PY>KEHO CTaTUCTUYECKM 3HAYMMOe YBeNMyeHWe MHAeKca
MOOMNbHOCTU PrBepmMua, ynyulleHne cOCTOAHMA MO LKa-
ne Taxect uHcynota NIHSS (B ocHoBHOM rpynne) v LWPM
(B ocHoBHOW rpynne) (tabn. 1).

MccnenoBaHye MbllEYHOW CUMbl B MapPETUYHbIX KOHEeY-
HOCTSAX NOPa’KEHHOW NMOMOBKHbI TENa NPOBOAMIOCH MO TPEM
rpynnam MbilUL, B Kax0N KOHEYHOCTI: 061acTb MOACa BepX-
HUX N HUXKHUX KOHEYHOCTEN C QYHKLMEN NneyeBoro 1 Taso-
6epeHHOro CycTaBa COOTBETCTBEHHO, 06/1aCTb Nieyva n be-
Apa ¢ yHKLMEN NOKTEBOIO 1 KONEHHOrO CycTaBa, 06acTu
npeaneyba v roneHn ¢ GyHKLMER Tyye3anacTHOro cyctaBa
N KNCTK, @ TaKXKe rofIEHOCTOMNHOrO CyCTaBa W CTOMbl COOTBET-
CTBEHHO. bbinu ycTaHOBREHbI ClefytoLme pe3ynbTaTbl:

1. B oCcHOBHOW rpynne B nopaeHHoW pyke B 1- eHb —
06. BO BCcex oTaenax; B nopaeHHon Hore — 0,96. (0; 1,5)
B NPOKCUMAaSIbHBIX OTAENax Ha MopaXkeHHoN CTopoHe. B anc-
TanbHbIX oTaenax — 06. MNpw BbiNUcKe Ha 20-1 feHb rocnu-
TanM3auumn nokasatenu nopakeHHon pyku — 1,86. (1; 2);
1,96. (1,0; 2,3); 1,56. (0,5; 1,8), COOTBETCTBEHHO. B nopaxeH-
HoW Hore — 2,76. (1,5; 3,3); 2,26. (1; 2,5); 1,56. (1,1; 1,8), co-
OTBETCTBEHHO.

2. B rpynne cpaBHeHuA 1 B MOpaeHHOW pyke
B 1-i1 feHb — 06.; B nopakeHHon Hore — 16. (0; 1,5) B NpokK-
CUMasbHbIX OTAEMaX Ha MOPa)KeHHOW CTOPOHeE. B AnCTanbHbIX
otgenax — 06. Mpwu Bbinucke Ha 20-i AeHb rocnuTanmn3aumm
nokasaTenu nopaxeHHon pyku — 1,76. (1; 2); 1,66. (0,5; 2);
0,96. (0; 1,5), cooTBeTcTBEHHO. B nopaxeHHoW Hore —
2,36.(1,5; 3); 26.(1,5; 2,4); 1,46. (0,5; 1,6), COOTBETCTBEHHO.

3. B rpynne cpaBHeHMA 2 nony4yeHbl pe3ynbraTbl Mbl-
LUEYHOWN CUNbl NOPaXXeHHoW pyKku B 1-1 geHb — 06.; B Nno-
paxkeHHon Hore — 16. (0; 1,5) B NpOKCUMasbHbIX OTAenax
Ha MOpPaKEHHOW CTOPOHE; B AUCTaNbHbIX otgenax — 06.
Mpw BbiNcKe Ha 20- feHb rocnuTanu3aumm nokasaTtenm
nopaxeHHon pykm — 1,66. (1; 2); 0,66. (0; 1); 0,46. (0; 1)
COOTBETCTBEHHO; B MOpakeHHoW Hore — 2,76. (1,5; 3);
1,26.(0,5; 1,5); 06. (0; 1), COOTBETCTBEHHO.

3. BKOHTponbHON rpynne npu obcneaoBaHny 6biam No-
NyYeHbl cnepyowme pesynbTaTbl: NopakeHHas pyka — 06.
BO BCEX rpynnax mbilL, nopaxeHHaa Hora — 1,16. (0; 1,5)
B 06/1aCTU MOsACa HUKHUX KOHEYHOCTEN Ha MOpPaXeHHOM
CcTopoHe. B anctanbHbix otgenax — 06. MNpu BbiNnucke B no-
paxeHHon pyke — 1,36. (0; 1,5); 0,96. (0; 1,5); 0,36. (0; 1);
B NMopakeHHow Hore — 2,26. (1,5; 3); 1,16. (0; 2); 06. (0; 0,5),
COOTBETCTBEHHO.

Ta6bnuua 1. JuHaMmnKa oLeHKM COCTOAHMSA NaLMeHTOB JO Havyana peabunutauum v B AeHb BbINMMCKN U3 CTaLMoHapa
Table 1. Dynamics of patients’ condition assessment before rehabilitation and on the day of discharge from the hospital

Mpynna nayuneHToB / Patient group

KoHTponbHan / CpaBHeHusA 2 / CpaBHeHua 1/ OcHoBHasA /
LOvnarHocTnyeckas wKana / . . .
. . Control Comparison 2 Comparison 1 Main
Diagnostic scale
no/ nocne/ no/ nocne/ no/ nocne/ no/ nocne/
before after before after before after before after

PuBepmup / Rivermead 1,5 3* 1 3,1% 1,5 3,7*% 1,5 3,9%A
P3HKuH / Rankin 5 4,6 5 4,5 5 41 5 4,1
NIHSS / NIHSS 19 16,2* 18,6 16* 18,8 15,3* 19,1 14,8%A
Likana peabunutayuoHHOMN
mapuwpyTusauum / 6 5 6 4,8 6 4,7 6 4,3*NA

Rehabilitation routing scale

Mpumeuarue: * — p < 0,05 npu cpasHeHuUU 2pynn 00 u nocsae peabunumayuu; N — p < 0,05 npu cpagHeHUU 0CHOBHOU 2pyn-

nel/cpagHeHusA ¢ KOHMPOJsIbHOU 2pynnodl.

Note: * — p < 0.05 when comparing groups before and after rehabilitation; N — p < 0.05 when comparing the main group/

comparison with the control group.

DISSERTATION ORBIT
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B pesynbraTe cCpaBHeHMA MnOKa3aTenen MbllLeYyHOMN
Cunbl B MOPaeHHOoW pyKe BO BCeX rpymnnax 6biao ycTaHoB-
NeHo, 4yto Npu mcnonbzoBaHum Y9HC npogomkmtenbHo-
cTbio 30 MUHYT (OCHOBHaA rpynmna) CTaTUCTUYECKN 3Hauu-
MO MOBbILIAETCA MbILLEYHAA CMa B MblLLLAX NieYa 1 npeg-
nneybsa NO CPaBHEHMIO C KOMMIEKCOM peabunutauuu, He
BK/IOYAIOLWMM  MCMONb30BaHUe 3neKTpoTepanun  (KoH-
TponbHana rpynna). Komnnekc xe peabunutauum, Bkoya-
towmin YSHC c npopomkmtenbHocTbio 20 MUHYT (rpynna
cpaBHeHMA 1) Ha NapeTUYHble KOHEYHOCTU, CTaTUCTUYECKN
3HAUMMO YNyULWWUA CUAY MbIWL, TONbKO B obnacTu nneva
(ABYyX- 1 TpexrnaeadA mbiwua nneyva). [lo ocTanbHbIM rpyn-
nam MblllL, He OblIO BbIABIEHO CTAaTUCTUYECKN 3HAUMMBbIX
pasnunuuin C rpynnoi KoHTponsa. B rpynne cpaBHeHmsA 2 (uc-
nonb3oBaHue YIHC B TeueHne 10 MUHYT) BO BCeX OTAeNnax
nopa<eHHOW PYKn He OblNIo BbIABNEHO CTaTUCTUYECKM 3Ha-
UYMMbIX Pa3INYUI C KOHTPOJSIbHOW rpynnow (puc. 1).

Npn oLleHKe pe3ynbTaToB NOKa3aTee MbILEeYHON CUMbl
HUXHMX KOHEYHOCTEN AUHAMIMKa OKa3anacb CXOXel C n3me-
HEHNAMUN MbILLEYHON CUMbl B MOPAXKEHHOW BEPXHEN KOHeuY-
HocTu. CTaTUCTMYEeCKM 3HaYMMas pasHuua (p < 0,05) npo-
ABNANACh B YBENNUYEHNM MbILLEYHOW cunbl 6efpa 1 roneHn

2
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B OCHOBHOW Fpynne 1 MblLL, FOfIeHn B rpynne cpaBHeHus 1
(puc. 2).

OpnHoM 3 BaXHbIX 3aay nposegeHnaA Bosgencrtanmn YoHC
Ha MapeTnYHble KOHEUHOCTU OblI0 BOCCTAHOB/IEHME MPOW3-
BOJIbHbIX ABUKEHWUI NaLMEHTOM U pacLUMPEHME KONMYeCTBa
yTPauyeHHbIX ABUraTeNbHbIX HABbIKOB NMOC/e NepeHeCceHHoro
WHCy”nbTa. B HacTosAweM nccnefoBaHNy OblI0 OTMEYEHO CHU-
YKeHMe MbIWEeYHOro TOHYyCa U CWMbl aHTUMPaBUTALNOHHbIX
MBbILLL, TOPCA, CKOpee BCEro, 13-3a AJINTENIbHOMO Neproaa Um-
MOBMAM3aLMK, YTO AOMOSIHUTENIbHO CO3A3eT 3aBMCUMOCTb
naumeHTa OT MOCTOPOHHEN MOMOLLM U AeNAeT HEBO3MOXKHbIM
BbIMOJSIHEHME [aXe 3N1IeMeHTapHbIX ObITOBbIX 3afay. Habnto-
[anuncb crlyyau, KOrfa npu OTHOCUTENIbHO XOPOLUMX Pe3yrib-
TaTax BOCCTAHOBMEHWA ABUraTENbHOM aKTMBHOCTA HUMKHUX
KOHeYHoCTel ocabeHHble MbillLbl TOpCa NPenATCTBOBaNN
paclIMpPeHnIo ABUrATENbHOMO PEXIMMA, U AaXKe NPUEM NMALLN
NPOBOAMICA C MOMOLLbIO NOgbEMA CMUHKM MHOTOQYHKLMO-
HaJIbHOW KPOBATW B MOMOXKEHWY Mosynexa.

[aHHaa npobnema TpebyeT fanbHeNLeR MeTOANYECKO
pa3paboTKM B MporpaMmax MeaULMHCKON peabunutaumm
HapaBHe C $OKYCOM Ha BOCCTAHOBJIEHVE MOTOPHON aKTUB-
HOCTV B KOHEYHOCTSIX.
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Fig. 1. Comparative upper limb muscle strength data after medical rehabilitation course

Mpumeyanue: * — p < 0,05 npu CpasHeHUU 2pynn C KOHMPOJIEM; CUHUM UBeMOM YKA3dH ypoeeHb MbltiedHOU cusibl 00 Ha-

uana peabusumayuu.

Note: * — p < 0.05 when comparing groups with control; blue color indicates the level of muscle strength before the beginning

of rehabilitation.
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Fig. 2. Comparative lower limb muscle strength data after medical rehabilitation course

Mpumeyanue: * — p < 0,05 npu CpasHeHUU 2pynn C KOHMPOJIEM; CUHUM UBeMOM YKA3dH ypo8eHb MbltiedHOU Cusibl 00 Ha-

uana peabusnumayuu.

Note: * — p < 0.05 when comparing groups with control; blue color indicates the level of muscle strength before the beginning

of rehabilitation.

3AKJTIOMEHUE

B pe3ynbrate NnpoBefeHHOro NcciefoBaHMA Mo OLeHKe
addekTmBHOCTY NpuMeHeHnsa YIHC y nauneHToB C rpy6bl-
MUV ABUraTeNbHbIMM HapYyLUEHVAMN NOCie NepeHeceHHoro
NLWEMMNYECKOTO WHCYMbTa FOOBHOrO Mo3ra Obin JOCTUr-
HYT MOJIOXKUTENbHbIN 3PPeKT nNpu ANMTeNIbHOM BO3AeN-
ctBum YIHC Ha napeTuyHble KOHEYHOCTU (3KCNo3numa —
20 1 30 MUHYT), B YaCTHOCTW, CTAaTUCTUYECKN 3HauyMMoe
ynydweHve B AUCTaNbHbIX OTAENaX BepXHeW U HUMXHEN
KOHeYHoCTW. [pn 3TOM yCTaHOBNEHO YCKOPEHHOEe BOCCTa-
HOBJIEHME MOTOPHOW GYHKUMM Fpynn Mblwu-crubatenen
C 3ana3fblBaHMeM aHTaroHWCTOB-pasrnbartenel, yto npu-
BOAUT K HemnosHoueHHOMY GYHKLMOHMPOBAHUIO BOCCTa-

HaB/IMBAaEMbIX KOHEYHOCTEN 1 TpebyeT AOMOSIHUTENbHbIX
Mep NO aKTMBM3aLMMN OTCTAIOLWMX FPYNN MbILLLL.

HononHutenbHoe nposegeHne YSHC naumeHTam
¢ OHMK, HauaToe B nepuop ux npebbiBaHuA OPUT Ha
Il 3Tane MegMUUHCKON peabunutaumm, okasanocb 6onee
3¢ dEKTUBHBIM ANA ynyyleHnA MOTOPHOWM akTUBHOCTY Na-
PETUYHbIX KOHEeYHOCTEeN MO CPaBHEHWUIO CO CTaHAAPTHOM
nporpammon peabunutaymn. Hamnyuime pesynsraTbl OKa-
3aNMCb B rpynne C NPOAOIKUTENBbHOCTBIO 1IeKTpoTEepanum
30 MMHYT 3a CYeT 3HAYMMOrO YBENNYEHNA MbILLIEYHOM CUSbI
B AUCTaNbHbIX OTAENax MOPa)KeHHbIX BEPXHUX U HUPKHUX
KOHEYHOCTAX MO OKOHYaHUM Kypca peabunutaumm npo-
[omKnUTeNnbHOCTbIo 20 AHEN.

OOMOJIHUTEJSIbHAA UHOOPMALIUA

Beprep Anekcanap BopurcoBuY, MnagLwnm HayyHbln coTpya-
HUK oTgena ¢usmotepanum n pedpnekcotepanuu, HaumoHanb-
HbI MEAVLMHCKNIA UCCNefoBaTeNIbCKUI LEHTP peabunutaumm
n KypopTonorun MuH3sgpasa Poccuu.

E-mail: bergerab@nmicrk.ru

ORCID: https://orcid.org/0009-0006-1293-1680

DISSERTATION ORBIT

KoHuyroBa TaTbAHa BeHeAMKTOBHA, JOKTOP MeAULNHCKUX
HayK, npodeccop, MaBHbIN HayYHbI COTPYAHWUK OTAeNa Gpr3mo-
Tepanuu n pednekcotepanmu, HaumoHanbHbI MegUUVHCKAN
nccnefoBaTeNbCKUN LeHTp peabunmtaumm n KypopTonornm
MwuH3zgpasa Poccuun.

ORCID: https://orcid.org/0000-0003-0991-8988
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Bknapg aBTOpOB. BCe aBTOpbI NOATBEpXAalOT CBOE aBTOP-
CTBO B COOTBETCTBUM C MEXAYHAPOAHbIMU KPUTEPUAMM
ICMJE (Bce aBTOpbl BHECNIN 3HAUUTENbHbIN BKIAA B KOHLEMN-
Luio, An3aliH NccnefoBaHnA U MOATOTOBKY CTaTby, NPoOYnTa-
nn 1 ofobpUAN OKOHYATENbHbIM BapuaHT Ao nybavkauum).
Hanbonbwuin BKnag pacnpeneneH cnegyowmm obpasom:
Beprep A.b. — nporpammMHoe obecneyeHune, NpoBefeHme nc-
cnefoBaHWA, aHann3 AaHHbIX, HaMvcaHne YepHOBMKa PyKonu-
cu; KoHuyrosa T.B. — npoBepKa 1 pefakTupoBaHue pyKonucu,
KyprpoBaHue npoekKTa.

UcTouHnKku ¢puHaHcupoBaHua. [laHHoe nccnefoBaHme He
6blfI0 MOAAEPKAHO HUKAKMMUN BHELHVMMW UCTOYHUKaMU Gpu-
HaHCMPOBaHMA.

KoHpnuKT nHrepecos. KoHuyrosa T.B. — 3amectutens rnas-
HOro pefaKkTopa »ypHana «BeCcTHMK BOCCTaHOBUTENbHON Me-
ANUMHBI». OCTanbHble aBTOPbI 3asABAAIOT OTCYTCTBME KOHONMKTa
NHTEpPEeCoB.
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3Tnyeckoe yTBepKaeHne. ABTOpbl 3asABAAIOT, YTO BCe NPO-
Luenypbl, NCMONb30BaHHble B JAHHOWN CTaTbe, COOTBETCTBYIOT
3TMYECKMM CTaHJapTam yupexaeHunin, NPOBOAUBLUNX NCCNEAO0-
BaHWe, 1 COOTBETCTBYIOT XeNbCUHKCKOW AeKnapaunmn B peaak-
uun 2013 r. NpoBeaeHne nccneaoBaHNsa 0406PEHO TOKAbHbIM
3Tnvyeckum Komutetom OIBY «HaumoHanbHbIN MeaNLNHCKUA
nccnefoBaTesibCKUN LEHTP peabunmtaumm n KypopTonormm»
MwuH3gpaBa Poccun, npotokon N2 10-2023 ot 05.10.2023.
UHopmupoBaHHOe cornacue. B nccnegoBaHnm He pac-
KpblBaeTCA CBeAeHUI, NO3BONAWMNX NAeHTUPULMPOBaTbL
JINYHOCTb NaumneHTa(oB). OT BCcex MaLMeHTOB (3aKOHHbIX Npef-
cTaBuTenen) 6bi10 NOyYeHO NMCbMEHHOE corfacue Ha nybnu-
KaLuio BCe COOTBETCTBYIOLEN MeAULMHCKON HbOopMaLmK,
BK/IOYEHHOW B PYKOMWCb.

[ocTyn K AaHHbIM. [laHHble, NOATBEPXKAAOLLME BbIBOAbI STOFO
nccnefoBaHUsA, MOXHO NOTyYnTb MO 060CHOBaHHOMY 3anpocy
Yy KOppecnoHAMpyoLLero aBTopa.
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KYJIbMUUKASA OETEIMHA BOPUCOBHA

21 anpena 2025 r. Ha 66-M rofy X13HW yLUNa U3 XN3HN
Kynbunukaa [etenvHa bopucosa, JOKTOp MeaMLMHCKUX
Hayk, npodeccop, rMaBHbI Hay4HbIl COTPYAHWK OTAena
dusnoTtepanun n pednekcotepanuu, B TeueHve 39 net
npopabotaswaa B OPIbY «HaunoHanbHbI MeaULMHCKNIA
nccnepoBaTenbCKUM LeHTP peabunutaymm n KypopTono-
rum» MuHncTepcTBa 3gpaBooxpaHeHunsa Poccunckon QOefe-
pauun (OrbY «<HMUL PK» MuH3apasa Poccun).

B 1986 r. cpa3y nocne okoHYaHuA Bbicwero meauumH-
ckoro nHctntyTa B Codpum (bonrapusa) Kynbumukas [1.6. 6bina
NpVHATa Ha PaboTy BO BcecotosHbIN HayuHbIN LEHTp Meau-
LMHCKOW peabunutauum n dpmusmnotepanmm (HbiHe 310 OIBY
«HMWL PK» MuH3gpaBa Poccun), roe v npolwen Becb ee
TPy#oBOW MyTb OT MAaALLIEro HayYHOro COTPYAHMKa A0 3a-
BeAytoLLeln oTaeneHeM prsnoTtepanmu, rMaBHOro HayuYHoOro
COTpyAHMKa oTaena dusmotepanuu 1 pednekcoTepanum.

Bcio cBoto xum3Hb [etennHa bopucoBa ycnewHo co-
yeTana neyebHyto, HayuHylo paboTy u obpasoBaTesibHyo
fgeatenbHocTb. OHa aBTOp 6Gonee 200 HayuHbIX pPaboT,
12 naTeHTOB Ha N300PeTEHUA, BHEAPEHWE KOTOPbIX B MpakK-
TUYecKoe 3[paBOOXPaHeHMe MO3BOAUAO 3HAUYUTENbHO
COKpaTUTb CPOKM peabunutaymm 1 nosblicUTb 3bdeKTnBs-
HOCTb CaHAaTOPHO-KYPOPTHOrO JIeYeHUA NaumeHToB C pas-
NUYHbIMKU 3aboneBaHuAMU. bonee 20 neT oHa 3aHMManacb
pa3paboTKol MeTOoAMK na3epHol Tepanuu ANAA NevyeHus
pa3nunuHbIx 3aboneBaHMin, yyacTBOBana B CO34aHNMN HOBbIX
dur3noTepaneBTNYECKUX annapaToB, BHeAPANa B HayUHYIo
NPaKkTUKy MeTOAMKY OLEHKW COCTOAHUA MUKPOLMPKYNA-
LM C MOMOLLbIO Ta3ePHON AOMMIEPOBCKON GpioymeTpurm.

Kynbumukaa [etenvHa bopucosa 6bina uneHom guc-
cepTaumoHHoro coseTa npu OIBY «<HMUL, PK» MuH3gpasa
Poccum, nopa ee pykoBoACTBOM 3aLyyLLeHbl 6 KaHAMAATCKUX
avcceptauui. Ee TBopuecKkuin HayuHbI NyTb Obl1 OTMeUeH
6051bwMKN gocTvXeHNAMN. OHa Oblia N3BECTHBIM YUEHbIM,
BbICOKOKBaNM®MLMpoBaHHbIM BPauoM, MpeKpacHbIM nefa-
rOrom 1 OpraHn3aTopom.

JetenvHa bopucoBa Bcerga papuna OKpy»Kalowmm
CBOIO JOOPOTY, 3Hepruo, 3HaHWA, 3apakana Heuccaka-
€MbIM OMNTUMM3MOM U KU3HenbmeMm, Oblna HacTOALLMM
npodeccrMoHanom 1 CBET/IbIM YESIOBEKOM.

Ceetnaa namAtb o Kynbunukon [etennHe bopucosHe
HaBcerga CoxpaHuTCA B Halmx cepauax!

Pepkonnervs xypHana
«BeCTHVK BOCCTaHOBUTENbHOM MEANLINHDBI»

DETELINA B. KULCHITSKAYA

On 21 April 2025, Detelina B. Kulchitskaya, Doctor of
Science (Medicine), Professor and a Chief Researcher of
the Department of Physiotherapy and Reflexology in the
National Medical Research Centre for Rehabilitation and
Balneology of the Ministry of Health of Russia, passed away
at the age of 66. She had worked in the Centre for 39 years.

In 1986, shortly after graduating from the Higher Medical
Institute in Sofia (Bulgaria), D.B. Kulchitskaya was employed
at the All-Union Scientific Center for Medical Rehabilitation
and Physiotherapy (now National Medical Research Center
for Rehabilitation and Balneology of the Ministry of Health of
Russia). She worked her way up from a junior researcherto the
head of the department of physiotherapy, a chief researcher
of the department of physiotherapy and reflexology.

Throughout her life, Detelina B. Kulchitskaya adeptly
integrated therapeutic, scientificendeavoursand educational
activities. She is the author of more than 200 scientific papers,
12 patents for inventions; their introduction into practical
healthcare allowed to significantly reduce rehabilitation
time and increase the efficiency of health resort treatment
of patients with various diseases. Over 20 years she has been

IN THE FOCUS OF ATTENTION

engaged in the development of laser therapy techniques
for the treatment of various diseases, participated in the
creation of new physiotherapeutic devices, introduced into
scientific practice a blood flow measurement method by
using laser Doppler flowmetry.

Detelina B. Kulchitskaya was a member of the
Dissertation Council in National Medical Research Center
for Rehabilitation and Balneology of the Ministry of Health
of Russia. She supervised the defense of 6 Ph.D. theses. Her
creative scientific path was marked by great achievements.
She was a famous scientist, a highly qualified doctor, an
excellent teacher and organizer.

Detelina B. Kulchitskaya always gave her kindness,
energy, knowledge to others, charged everybody with
inexhaustible optimism and vitality. She was a true
professional and a pure-hearted person.

We will always cherish the memory of Detelina B.
Kulchitskaya in our hearts!

Editorial Board of Bulletin
of Rehabilitation Medicine Journal
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BbnaropapHocTb peueH3eHTaM XypHana
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Aracaposy JlbBy l[eopruesuniy
AHcokoBol MapbsAHe ApKafgbeBHe
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HOamunHoBy Bagumy Jamuposuuy
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EpemywiknHy Muxanny AHatonbesuyy
KosneHy [leHncy Buktoposuuy
KoHoBow Onbre MuxainosHe
KoHuyrosown TaTbAHe BeHegukToBHe
KocteHko EneHe BnagnmupoBHe
KoTeHko HaTtanbe BnagumumposHe
Kptokoson MpuHe BuktoposHe
KystokoBon AHHe AnekcaHapOBHe
KypHaBkunHon EneHe AnekceeBHe

Makaposoin MapunHe PoctucnaBosHe
Mapkosy lNaeny AnekcaHaposuyy
MapueHkoBon Jlapuce AnekcaHapoBHe
M>xenbckomy AnekcaHgpy AHaTonbeBUYy
MyxuHon AHacTacun AnekcaHapoBHe
Hukntioky mutputo Bopucosuuy
OpapyuweHko Onbre IBaHOBHe
Mobepckori BaneHTHe AnekcaHapoBHe
MoropenbueBon OkcaHe AnekcaHapoBHe
Paccynoson MapuHe AHaTonbeBHe
Poxkosol EneHe AHaTonbeBHe
CanenknHy Cepreto Bukroposuuy
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fikoBneBy Makcumy tOpbesunuy

ficHew 0By BukTOopy Bnagmmmnposuuy
Awkosy AnekcaHapy Bnagumuposunuy
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Cnacn60 3a npogenaHHyio pa6oty!
Hapeemca Ha coTpyaHuyecTBo ¢ Bamu B 6yayuiem

Thank you so much for all your hard work!
We really hope we can work with you again in the future!
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