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AnHotaums. [IpencraBiieHbl pe3yJbTaThl BIMSHUS aBTOPCKOTO METOJa
CHENPSIMOTO  MAacCa)ka» Ha COCTOSHHME CKEJIETHBIX MBI 10 JaHHBIM
MOBEPXHOCTHOM 3JieKTpoMuorpadun. BeIsiBIEeH BBICOKUN KOPPEKIIMOHHBIN 3 dexT
METOJUKH HENpsIMOTO Maccaxa. [lokazaHo, 4TO JOCTUTIIINE HOPMAJIbHBIX 3HAYEHU
MOKa3aTelld TOHYCa MBI COXpaHWIM OTOT 3SPEeKT uepe3 Mecsl Mocie
MPOBEJIEHHOT0 Kypca (Irpoyaiiias MbIIIIA CIUHBI U TparelueBUIHAS B IOKOE U B
HaIpPsHKEHUH ), UMEIONINUE TeHICHITUIO K MOJIOKUTEILHON JUHAMUKE JTMOO0 OCTATUCh
Ha TOM JX€ YpOoBHE (IIMpoYaiillias MbIIILA CHOUHBI, nepeaHss OonbiiedeproBas,
OonbIas TpyAHas — MPU HAMPSHKEHUH), W00 ymydmuiauchk (Oombinas rpyaHasi,
nepeaHss OompiedepIioBas, OobIIas AroUYHAs B MTOKOE, UKPOHOXKHAS, IBYX- H
YyeThIpexriaBas B TOKO€ M TMpu HanpsbkeHuu). OIHAKo, psii  MOJTYYEHHBIX
pE3yJIbTATOB SIBJISIETCS HEOAHO3HAYHBIM, YTO TpeOyeT NajbHEHIIEro H3y4YeHUSs.
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It is shown, that normal indicators of muscle tone maintained this effect in a month
after the course (latissimus dorsi and trapezius at rest and in tension), which tend to
positive changes either remained at the same level (latissimus dorsi, anterior tibial,
pectoralis major — in tension), or improved (pectoralis major, anterior tibialis,
gluteus maximus at rest, gastrocnemius, quadriceps femoris and biceps femoris at
rest and in tension). However, a number of the obtained results are ambiguous, and
it requires further research.

BBeaenne. BaxxHoe MeCcTO B CO3MaHMM KOPPEKLUMOHHOM NPOrpPAMMBI IIpU
BOCCTAHOBJICHUM  CIIOPTUBHOM  PE3YyIbTATUBHOCTH 3aHUMAET JUArHOCTHUKA.
ABTOpOM ObLT pazpaboTaH METOJ| KOPPEKIIUU MBIIIEYHO-TOHUYECKOTO Juchaianca
(HenpsIMOM Maccasx ), KOTOPBIH MO3BOJISET ONEPATUBHO MOJIYYUTh HH(DOPMAIUIO KaK
00 HCXOJHOM COCTOSHMM MbIII, TaKk M 00 3((EKTUBHOCTH KOPPEKUUHU
BBISIBJICHHOTO AucOananca [4].

Pa3paboTka HOBBIX M COBEPUIEHCTBOBAHWE TPAJAMIIMOHHBIX CIOPTHUBHBIX U
O370POBUTENBHBIX TEXHOJOTHA HEPAa3PbIBHO CBS3aHbl C YPOBHEM 3HAHHU O
CTPYKTYpE U (PU3HOIOTMUECKUX MTPOLIECCaX HEPBHO-MBIILIEYHOI'O aniapaTa, a TakKe
O MEXaHM3Max YIPABICHUS JBWKEHUAMH PA3IMYHOW KOOPAMHALMOHHOW
CJIO)KHOCTH. DTU 3HaHMSI MOTYT OBITh CYIIECTBEHHO YIJIyOJIEHBI U PaCUIMPEHBI C
MOMOILBIO UCIIOJIB30BAaHUSI METOa TOBEPXHOCTHOM 3iekTpomMuorpapuu (mOMI') —
pErucTpalru MEKTPUUYECKON AKTUBHOCTU CKEJIETHBIX MBIIIL B COCTOSIHUU MTOKOS U
NPY BBITIOJIHEHUH TPOU3BOJIBHBIX JIBUTATEIbHBIX JAeicTBUi [5,7]. Perucrpupys
CYMMapHyl0 aKTUBHOCTb BCEX AKTHUBUPOBAHHBIX JIBUTATEJIbHBIX eAuHUIl, MOMI
MO3BOJIAET CYIUTh: O B3aUMOAECHCTBHM JIBUTATEJIbHBIX E€OUHUI] OAHOW MBIIIIIHI,
pPa3NUYHBIX MBI (CHHEPTHUCTOB M  AaHTarOHUCTOB); Ja€T BO3MOXXHOCTH
UCCJIENOBATh OJHOBPEMEHHO [0 IISITM MBI, OLEHUTh PaCIpPOCTPAHEHHOCTh
MOPaXEHUsI U CTENEHb BBIPAXKEHHOCTH B PA3JIMYHBIX MBIIIEUYHBIX TPYIIaX, U, B
3aBUCUMOCTH OT IOJIyYEHHBIX pPEe3yJbTaTOB, ONPEAEIUTh NATbHEUIIYI0 TAKTHUKY
ANEKTPOMUOTpauUecKoro uccienoBanus. KonuuecTBo 37€KTpoI0B ONpeaensercs
MBIIIIIAMH, C KOTOpBIX 3amuchiBaeTcss NOMI. PedepeHTHble 35eKTpoabl B
3aBHCUMOCTH OT MCCJIeyEMBIX MBIIIII PACoJIaraiT Ha 3amsicTthe [1].

Llenp uccinenoBanus. M3yunTh BIHMSHHUE aBTOPCKOIO METOJA «HENPSIMOTO
Maccakay Ha COCTOSIHUE HEKOTOPBIX MBI [0 JaHHBIM IMOBEPXHOCTHOM
ANIEKTpOMHUOTpadum.

MeTtoabl U opraHuzanus ucciaeaoBanus. VccienoBanre ObUI0 MPOBEIEHO
Ha 0a3e Hay4yHO-UCCIEAOBaTEeNbCKOW JabopaTopuu Kadeapsl CHOPTUBHOU
MeIUIUHBI U Qu3nyeckor peadbumuranuu Ypanl YOK no u mocie npumeHeHus
MeTOAUKH. B nccnenoBannu npuHsiM yyactue 32 ctyaeHTa cnopremena. CpeHuii
Bo3pacT coctaBui 20,634+0,92 net. Uepes 1 mecsn ucciaeaoBanue noBTopuin. Beem
BBITIOJTHSIJICSL KypPCOBOM aBTOPCKUMWA METOJ] «HENpAMOM Maccax» Mbii (8



OpoLEAYyp), YYACTBYIOIIUX B YAEpPKAHUM BEPTUKAIBHOTO TMOJIOKEHUS Tela B
MPOCTPAHCTBE M KOPPEKIMH CBA30YHOTO TOHYCa BOKPYr CYCTaBOB HOTI U
103BOHOYHHKA [3].

CocrostHue MBI OUEHMBAIM O  JaHHBIM  TOBEPXHOCTHOM
IeKTpoMHOTpaduu, KOTOPasi BRITONHUIACH HA HelipomuoaHanmm3aTope HMA-4-01-
«HEMPOMUAH». Tlpu peructpanun nOMI MBI TYJTOBHINA HCCIEIOBAI
latissimus dorsi (mmpouaiinnyro MBIy CIUHBI), trapezius (TpanenueBuaHy0) U
pectoralis major (Gomprryto rpyaHyro) Meimmbsl. [Ipu peructparmuun nOMIT Ml
Ta30BOI0 MOsiCa U HIKHEN KOHEYHOCTH uccieaoBanu gluteus maximus (O0bIinyto
AroaudHyro), quadriceps femoris (deTripexriiaByro), biceps femoris (1ByriaByo).
[Tpu peructpanuu nOMI" MBI HUKHEH YaCTH HOTH U CTOIIBI HcciienoBanu tibialis
anterior (mepeaHIo OOJBIIEOEPIIOBYIO), gastrocnemius (MKPOHOXHYI0). BriOop
Habopa MBI 00yciaoBIeH MeToAuKkou. [locaenoBaTenbHOe HCCIeIOBAHUE MBIIIII]
MO3BOJIAET OCYIIECTBUTh CKPMHUHT aKTUBAIIMU Nepu(epruIecKnx MOTOHEHPOHOB U
COCTOSIHHSI HaJICETMEHTAPHON PETryJISIIMN Ha PA3IMYHBIX YPOBHAX CIIMHHOTO MO3Ta.

Just  3anucu  WHTEp(PEPEHIMOHHOTO  TATTEpHA  MCIOJIb30BAIKCH
MOBEPXHOCTHBIE PETUCTPUPYIOIIKE ANIEKTPoabl. Och OHUMIOISPHOIO 3IIEKTpOJa
pacroJiaraeTcsi BJOJb MBIl TaK, YTOObl AKTUBHBIA BJIEKTPOJ HAXOIMIICA
HETMOCPEACTBEHHO HaJ 00JIACTHIO JABUTATEIBHONW TOYKU MBI C pa3smuyHbBIMU
TUIIAMU Harpy30K CBsi3aHbl U pexuMbl peructpauuu (no Kamanuesy B. H., 2002)
[2]. 3anwchk mpow3BOAMIM OMHOBPEMEHHO C HECKOJIBKMX MBIIII, CHHXPOHHO C
IIPAaBOM W JIEBOM CTOPOHBI Tena. JlJIs KaXKA0W MBIIBI B 3aJaHHOM ITPOMEKYTKE
BPEMEHU aHAIM3UPOBAIU paszfiuyHble Moka3zarean nOMIT B mokoe u mpu
HaIMpsHKECHUHM, OICHWBAsg HMHTEP(PEPEHIIMOHHYI0 AaKTUBHOCTh IPOU3BOJIBHOTO
COKpAIeHMsI, KOTOpasi BBIPAXKAETCS PSIOM OO0IICYHNOTPEOUTEIbHBIX MapaMETPOB,
TaKUX KaK aMIUTATY/1a ¥ YUCIIO0 TypHOB (TI0BOpOTOB) [6].

Hwuxe mnpenctaBneHbl TaOMUIBI pacUYEeTHHIX TIOKas3aTelel, B KOTOPBIX
OTPaKEHBI CIEAYIOIINE JaHHbIE: a0COMIOTHBIC TIOKA3aTeNId OTKIOHEHUH OT HOPMBI
(IEMOHCTPUPYIOT HWHIAMBUAYAIbHYIO JTWHAMUKY TIONYYEHHBIX pE3yJIbTaTOB),
aMIUTUTYJla — pa3Max >JIEeKTPOMHUOTpadUyYecKOro CHrHajda, W YWUCIO0 TYPHOB
(moBopotoB). TypH — 3TO TOUYKa KpHUBOM, B KOTOPOM MPOMCXOJUT CMEHA 3HAaKa
W3MEHEHHS] aMIUIMTyAbl curHana. [lopor Typna 3amaercs nmo ymomyanuto — 100
MkB [8]. Harmpumep, ¢ yObIBaHus KpUBOM Ha BO3pacTtaHue U HaoO00poT. [Ipu sTom
00s13aTeTILHBIM YCIIOBUEM SIBIISIETCS, YTOOBI IO M TIOCJIE STOW TOYKU Ha MPOTHKEHUH
3aJJaHHOW BEJIMYMHBI KPUBas Besia ce0si MOHOTOHHO. YHCIIO TYPHOB y 3JOPOBBIX —
oonee 150. HccnemoBanue OBUIO TPOBEIECHO B JABYX pEeXKUMax: IOKOS H
MaKCHMaJIbHOTO MTPOU3BOJIBLHOTO PacCiIalIeHuUs.



Pe3ysbTaThl HCCJIeI0BAHUA U UX 00CYK/ICHHE.

1. Pexxum nokost. O6cneyeMblil Haxoquics B MAKCUMaJIbHO pacciabIeHHOM
COCTOSIHUM B IIOJIOKEHHH Jie)Ka HAa CIMHE WIN XUBOTE. YyBCTBUTEIBHOCTH
ycTaHaBiuBaduM Ha ypoBHe 5-10 mkB/m. 3areM nobuBasuch OT CHOpPTCMEHA
MaKCHUMaJIbHO BO3MOKHOM peaKkCalliy pa3HbIMUA IpUeMaMH (HapuMep, OTBIIEKAIN
BHUMAaHHE, MOMNPOCHB IOCUYUTATh WJIA H3MEHUB IOJOKEHHE KOHEYHOCTU WIIU
TYJIOBUILA). 3HAYUMBIM IIATOJOTUYECKUM MPOSBIECHUEM OHO3IEKTPUUECKOM
AKTUBHOCTH MBIIII] B TOKOE CYUTAIN MOTEHIUANBI (GaCIUKYIAIUNA C aMIUTUTYI0M
ceoiie 100 MkB, purMuU4HOM 9acTOTOM pa3psaoB (B cpeaHeM 2-6 B 1 cexyHy).
JlaHHBIE TOTEHUMANbl XapaKTEpHbl Ui IOPaKEHUS MOTOHEHPOHOB, OJHAKO
PETUCTPUPYIOTCSA TaKKe€ IPH TOBPEKICHUM CIIMHHOMO3IOBBIX KOPEIIKOB H
nepupepruuecKux HEPBOB.

2. Pexxum MakcHMMambHOTO TIPOM3BOJIBHOTO HampsbkeHusa. [lo3Bossier
pPErHCTPUPOBATh PA3IMUHbIE BUIbI HHTEp(hepeHInoHHOM DOMI . UyBCTBUTEIBHOCTD
ycraHaBiauBaiau Ha ypoBHe 500 MxB/n. IIpousBosibHOE HanpsbkeHHE — OBICTPOE, C©
MaKCUMaJIbHbIM YCHJIUEM, YJEP>KMBAETCS B T€UEHUE 5-6 CEKyHH, IPOBOJIUTCS M3
CpEeIHE(PUNOIIOTUYECKOTO  TOJIOKEHUSI  KOHEYHOCTEM C  pacciiablIeHHbIMU
MbIIIaMu. AMmmutyny OMI' onpenensiy 1o MOJAIbHBIM OCHMIIISALUSAM, TO €CTh
TaKUM, YHCIO KOTOPBIX MakcUMalibHO. [Ipu cTaHmapTHON CKOPOCTH perucTpanuu
50 wmM/c MopanmbHble KoOJIEOAHUS MOTEHIHMAIOB (OPMUPYIOT IOJHOCTHIO
3aIITPUXOBAHHYIO 00JIACTh AJIEKPOMHUOTPAMMBI, HaJ KOTOPOW MOKHO BHUIETh
TOJIbKO MaKCHUMaJIbHbIE 110 aMILTUTY/I€ peAKUEe pa3psaabl. B HopMme peructpupyercs
HacbimeHHas OMI' ¢ ammnutygoit Beie 300 MkB. AxtuBHOCTh MeHee 300 MkB
CBHJIETEJILCTBYET O MATOJIOTMH HEHPOMOTOPHOTO armapara [2].

W3 moslyueHHBIX JAaHHBIX BHJHO, YTO B OCHOBHOM HaOJIOAAOTCS
MOJIOKHUTENIbHBIE U3MEeHEeHUs (Tabmuma 1, 2).

PaccMoTpuMm mokaszarenm KOHKPETHO MO COCTOSIHHIO MBIIII B LEJIOM IO
rpynrne.

[Ipu MakcuManbHOM pacciabiieHuu 10 MaccaXka 3HAUYMTEIbHO BBIXOJIUIIM 3a
Ipenesibl  YCTAaHOBJIEHHOW HOPMBI IIOKA3aTENM AaMIUIMTYZAbI, ITOJIYYEHHBIE C
MIUPOYANTIIEH MBIIIIEI COIUHBI M 000N TpyaHOM MbImbs! (>100 MKB). B HOpM™ME
ATOT MOKa3aTellb JODKEH CTPEMUThCS K HyIt0. B unrepsane ot 77 1o 99 MKB Obutn
NOJIY4E€HBbI JAHHBIE C TPANECUMEBHUIHON MBIIILIBI, @ MBIIIIBI HUKHUX KOHEYHOCTEN
uMmenu ammutyasl 3Hauennit 30-50 MKB. Ilocnme kypca maccaxa IOCTOBEPHO
CHU3UJIOCH HAIIPSKEHUE B IIMPOYAKIIIeH U TpareuueBUAHON MBILIIAX, B OCTAIbHBIX
- YIy4llIeHHE MPOU30IIIO HA YPOBHE TEHACHIIMH.



Tabauua 1
Pe3ynbTaThl H3MEHEHHIT [TOKA3aTeNCH MOBEPXHOCTHOM JIEKTPOMUOrpadUu OTAEIbHBIX MBIIII] ITOJ BIMSHUEM HEIPSIMOI0 Maccaka

Jlokanu3za- AOCOIOTHBIC TTOKA3aTeTN Ammmryaa (MkB), M+m P Yucino TypHoB (1/cex), M+m P
s OTKJIOHEHHUI OT HOPMBI
(abc./%)
JI0 Maccaxa nocie 710 Maccaxa mocje Maccaxa JI0 Maccaxa | mocie
Maccaxa Maccaxa
MUSCULUS LATISSIMUS DORSI (IHIKPOYAMIIIA S MBIIIIIA CIIMHbI) nokoit
Cresa 10 (33,3%) 5 (16,6%) 89,50+6,08 77,55+5,07 0,024 - - -
CrpaBa 13 (43,3%) 7 (23,4%) 116,16+23,99 76,77+4,12 0,028 - - -
OO01ee 23 12 - - - - - -

Acummerpus | 14 (46,6%) 7 (23,4%) - - - -

MUSCULUS LATISSIMUS DORS| (HH/IPO‘{AI/ILHA}[ MBIIIIIA CITUHBI) Hanpsukenne

CneBa 21 (70%) 18 (60%) 2206,66+257,91 | 2008,60+£223,48 0,861 134,69+5,17 145,29+4,48 0,992
CrpaBa 27 (90%) 21 (70%) 2540,06+197,75 | 2312,03+£165,17 0,428 141,23+4,93 150,63+3,88 0,812
OO01ee 48 39 - - - - - -
AcuMMeTpHst 15 (50%) 9 (30%) - - - - - -
MUSCULUS TRAPEZIUS (TPATIELIMEBUIHA A1 MBIIIIIA CITMHBI) nokoit
CneBa 5 (16,6%) 2 (6,6%) 80,65+3,99 70,73+3,27 0,037 - - -
CrpaBa 5 (16,6%) 2 (6,6%) 79,57+4,83 68,77£3,51 0,024 - - -
Obmee 10 4 - - - - - -
Acummerpust 2 (6,6%) 0 - - - - - -
MUSCULUS TRAPEZIUS (TPATIEHIMEBUJIHA SI MBIIIIIA CTIMHbBI) nanpsiokenue
Crnera 23 (76,6%) 12 (40%) 2202,40+165,46 | 1735,83+£142,20 0,037 146,4+4,57 185,50+4,86 0,028
CrpaBa 22 (73,3%) 10 (33,3%) 2134,73+201,45 | 1520,33+166,48 0,054 142,96+4,95 187,63+4,65 0,024
Obmree 45 22 - - - - - -

Acummerpus | 13 (43,3%) 16 (53,3%) - - - -

MUSCULUS PECTORALIS MAJOR (EOHBH_[AH I'PYJIHA S MBIIILIA) nokoit

CreBa 23 (76,6%) 25 (83,3%) 157,85+12,90 151,20£9,10 0,491 - - -
CrpaBa 13 (43,3%) 9 (30%) 99,46+6,68 95,60+6,50 0,758 - - -
Oo61ee 36 34 - - - - - -

Acummerpus | 17 (56,6%) 22 (73,3%) - - - - - -

MUSCULUS PECTORALIS MAJOR (BOJIBITAA I'PYIHA S MBIIIIIA) Hanpsiokenue

Cresa | 1(3%) | 0 | 1150,63+£199,33 | 975,76111,46 | 0877 | 59,83+7,00 | 118,26+9,33 | 0,045




CrpaBa 2 (6,6%) 0 1114,70+£162,83 | 849,93+110,47 0,131 61,70+6,13 120,26+9,23 0,048
Oomree 3 0 - - - - - -
Acummerpus | 7 (23,3%) 7 (23,3%) - - - - - -
MUSCULUS BICEPS FEMORIS (IBYTJIABASI MBIIIIIA BEJIPA) nokoit
CreBa 0 0 38,47+3,27 35,53+3,07 0,489 - - -
Crpasa 0 0 41,7+£3,66 42,97+2.96 0,703 - - -
Oomree 0 0 - - - - - -
AcuMmmeTpus 0 0 - - - - - -
MUSCULUS BICEPS FEMORIS (JIBYI'JIABASI MBIIIIIA BEJIPA) nanpsixenue
CreBa 6 (20%) 2 (6,6%) 550,90+112,62 545,20+65,53 0,260 187,10£14,84 | 123,40+12,39 0,411
CrpaBa 2 (6,6%) 0 542,87+100,57 541,57+88,99 0,141 209,77£21,46 | 221,23+17,32 0,062
OO01ee 8 2 - - - - - -
Acummerpust 2 (6,6%) 2 (6,6%) - - - - - -
Tabnuma 2
PesynbTaThl H3MEHEHUH MTOKa3aTelel MOBEPXHOCTHOM JIEKTPOMUOTpadUu OTICIBbHBIX MBIIIIT IO BIMSHHEM HENPsIMOT0 Maccaxka uepe3 1 mecsi
Ammumnryzaa (MkB), M+m ‘ Yucio TypHos (1/cex), M+m ‘ P1* p2**
MUSCULUS LATISSIMUS DORSI (ITMPOYAUIIA S MBILIIIA CIIMHBI) nokoii
Crnea 83,224+3,89 - 0,858 0,441
Crmpasa 86,44+3,82 0,858 0,767
MUSCULUS LATISSIMUS DORSI (LHI/IPOIIAI/IH_[A}I MBIHIIA CITUHBI) nanpsixenue
Crnea 2063,00+428,77 - 0,767 0,767
CnpaBa 2329,67+568,76 - 0,767 0,593
Crnea - 140,00+10,53 0,678 0,859
CnpaBa - 142,33+12,08 0,813 0,515
MUSCULUS TRAPEZIUS (TPATIELIMEBU/IHA S MBIIITIA CITMHBI) nokoii
CrneBa 61,89+7,79 - 0,314 0,173
CnpaBa 66,00+£5,19 0,953 0,554
MUSCULUS TRAPEZIUS (TPAHELII/IEBI/IJIHAH MBIHIIA CITUHBI) mHanpsoxerwe
Cnesa,34 1606,06+325 0,094 0,678
Crmpasa 1457,44+436,83 - 0,046 0,514
Cnesa - 184,56+12,16 0,037 0,859
Cmpasa - 197,33+9,23 0,028 0,241

MUSCULUS PECTORALIS MAJOR (BOJIBITIAA I'PY IHA S MBIIIIIIA) nokoi




Ciesa 101,67£19,97 - 0,041 0,767
Cmpasa 107,22+13,22 - 0,045 0,859
MUSCULUS PECTORALIS MAJOR (BOJIbIITAS I'PYJIHA S MBIIIITIA) nanpsixenue
Ciesa 903,11+191,44 - 0,575 0,767
Crmpasa 908,33+214,80 - 0,680 0,953
Ciesa - 124,67+18,37 0,037 0,953
CrpaBa 130,56+16,79 0,028 0,594
MUSCULUS TIBIALIS ANTERIOR (ITEPEAH 51 BOJIBINEBEPIIOBA A1 MBIIIIIA) nokoii
Ciesa 38,33+6,87 - 0,859 0,594
Crmpasa 35,67£3,05 0,374 0,676
MUSCULUS TIBIALIS ANTERIOR (HEPEI[H}IH BOJIBIHEBEPIIOBA SI MBIIILIA) HanpsokeHue
Cnesa 1738,11+180,97 - 0,045 0,214
Cnpasa 1990,00+337,68 - 0,049 0,441
Cnesa 220,20+13,77 0,680 0,260
Cnpasa 221,11£13,66 0,953 0,173
MUSCULUS BICEPS FEMORIS (JIBYT'JIABASI MBILILIA BEJIPA) nokoit
Cnesa 32,67+4,65 - 0,515 0,554
CnpaBa 29,63+2.48 - 0,483 0,017
MUSCULUS BICEPS FEMORIS (JIBYTJIABASI MBIIIIIA BEJIPA) nanpsiokenue
Cresa 860,67+264,52 - 0,214 0,953
Crmpasa 908,22+290,27 - 0,260 0,859
Cnesa - 150,89+30,29 0,214 0,859
CnpaBa - 159,89+33,81 0,594 0,441

HpI/IMe‘IaHI/IeZ * JAOCTOBCPHOCTH paBJ’II/I‘II/Iﬁ MECIKAY IOKa3aTCIsIMU 10 MacCaxxa U 4epe3 1 Mecs mocite Maccaxa, **

u cnyers 1 mecsi

— AOCTOBEPHOCTDH pa3m/1q1/11‘/'1 MCIKAY IMOKa3aTCJSIMU ITIOCJIC MaCCaXKa




[Ipy MakcUManbHOM HM30METPHUUYECKOM HANPSIKEHHUH HMMEET MECTO JiBa
BapUaHTa PEaKIMii: HEJOCTATOYHOE PA3BUTHE MBIIIIEH MPOU3BOILHOTO YCUIHS (U
Toraa MoKa3aTenun aAMILTUTY 1B OoyyT MEHEe 300 MKB) u
runepcuHxponn3upoBanHas peakius (6osee 1500 u menee 3000 mKB). IlepBoiit
BApUAHT BCTpEeTWICS HaMm npuMmepHo B 20% ciaydaeB cpeau BBISIBIECHHBIX
OoTKJIOHEeHUH, BTOpoil — B 70%. Okono 10% mnoxa3areneld BBIXOAWIA 332 PaMKH
runepcuHxpoHHoi peakuuu (6oaee 3000 MKB). MppruraTuBHBINA XapakTep peaku
MOYKHO OOBSCHUTH BJIMSIHUEM Ha CIIMHHOMO3TOBOW KOPENIOK (HampuMmep, IMpH
HAJIMYUU MPU3HAKOB OCTEOXOHJIPO3a), KOTOPBINA MPOSIBISETCS B BUJE YPE3MEPHOU
aKTUBAallUM MOTOHEUPOHHOTO ITyJa.

OTKJIOHEHUSI OT HOPMAaJbHBIX 3HAYEHUN B CTOPOHY THIIEPCUHXPOHU3ALNHU
yaie ObUIM BBISABJICHBI MPU MAKCUMAJIHHOM HAMPSKEHUU IIAPOYANIIEH MBIIIIIBI
CIIMHBI, TPANCIMEBUIHON W TiepeHel OOoJbleOepIOBOM MBIIIIBI, & B CTOPOHY
HEJI0OCTAaTOYHOTO PA3BUTHS MBIIILEH MPOU3BOJIBLHOTO YCHIHS — YETBIPEXTIABON U
JBYTJIaBOM MbIIIbI Oeapa. [lociie KOppeKIMOHHBIX MEPONPUATUNA CTATUCTUYECKH
3HaUMMOE YJIy4llleHue TMoKa3arejed (aMIUTUTYAbl U TYpPHOB) OBLJIO TMOJIYYEHO C
TpaneueBUIHON, TepeaHe OobIIeOepioBO, OOJBIION TPYIHOW MBIIIIEI (TI0
TypHaMm). [lo oOcCTanbHBIM MBIIIIIAM OTMEUEHA TEHJICHUUS K YIY4YIICHUIO
MTOKA3aTEeIIEH.

UYepes 1 Mecdl ObUIO BBISBIEHO CIEAYIONIEE. JOCTUTIINE HOPMAIbHBIX
3HAUEHUN MOKa3aTeNd COXPAHUIIM CBOU MO3ULMH (IIMpOYailias MbIIIA CIIUHBI U
TpaneuueBUHAsE B TIOKOE M B HANpPsHDKEHUHM), HMEIOIIME TEHIEHUHUI0 K
MOJIOKHUTEIIBHOW JUHAMUKE, JHOO OCTAIMCh NPUMEPHO HA TOM K€ YpPOBHE
(mupouaiiias MBIIIA CIWHBI, MEpeaHss OoJbledepiioBas, Oobias TpyaHas —
Opy  HAOpPsDKeHWH), JUO0  yiaydmiuch (OONBIION  TPyAHOU, TepeaHeit
0oJbIIe0epITOBOM, OOMBINON SATOMMYHON B IMOKOE, HKPOHOXKHOM, 4-X TJ1aBON H 2-
[JIaBOM M B TTOKOE U NP HAMPSHKEHUN ).

NunuBuayanbHas quHamuka. B tabnuie 1 ata undopmaius npeacrasieHa B
aOCOJIIOTHBIX 3HAYEHHUAX. Bolibllie BCEro MpH3HAKOB MBIIIEYHOTO aucOazaHca 10
MPUMEHEHUSI MaCCaKa BBISIBJIEHO CO CTOPOHBI TPEX KPYIHBIX MBIIIIL: IUPOYANIIIEH,
OOMBITION TPYAHOU U TIepeaHelt 6ombinedepiioBoil. Kopumop oTKIOHEHHI cOCTaBII
46,6-76,6% (T. €. IO 3TUM MBIIIIAM OTKJIOHEHHUS BCTPETHINCH y 14-23 yenoBek).
Menee Bcero MbIIIeYHBIN AUCOAIAHC UMET MECTO B MBIIIIIaX HUKHUX KOHEYHOCTEH
(6,6-23,3%, 2-7 ucmbiTyembix). [lociie KOPPEKIIMOHHBIX MEPONPHUSATHIA 3HAYCHUS
MMEJHU TEHACHIINIO K CHIKEHUI0. B rpymne KpynmHbIX MBI TOKA3aTelb CHUZUIICS
npuMepHo 110 30%. VckimroueHue coctaBuia OoJblasi TpyIHasl MBIIIIA, TIAE PSIa
MoKa3aTeyel ake He3HAYUTEIbHO yXYyIIWiIcsa. MblllieuHas TUCTOHUSI B HUIKHHUX
KOHEYHOCTSIX TUOO HUBEIMPOBAIACh, TM00 HE mpeBbIiana 6,6% (coxpaHunachy 2
YEJIOBEK U3 IPYIIIBI).



Mbl OTMETWIM HaJu4ue AaCUMMETPUU HCXOJHOTO MBIIIEYHOTO TOHYCA
UCIIBITYEMbIX C TEHJICHIIMEW K OTHOCUTEIBHOMY BBIPDABHHMBAHMIO IOKa3aTelien
M0CJI€ KOPPEKIMOHHBIX MEPONPUITHI B HAHOOJbBIIEH CTETIEHH MBIIIIL TYJIOBHIIA,
YTO CBUJIETEIBCTBYET 00 3((HEKTUBHOCTH MPOLEAYP HEMPSIMOTO Maccaxa.

Cuurtaem BaXKHbIM OTMETUTDH «BBIMAJACHUE» U3 OOIICH MO3UTUBHON KapTUHBI
JTAHHBIX, MMOJYYCHHBIX B TIOKOE C OOJIBIION TPYAHON MBIIIIBI. AMIUIUTYAQ, KaK J0
KOpPpEKIIMK, TaK M MOclie coxpaHuiach Ha ypoBHe Oosiee 150 MKB, xots u ¢
TEHJICHIIMEN K CHUKEHUIO. A BBIpa)KEHHAsI aCUMMETPUSI MOKOsI BeIpocia ¢ 56,6% 1o
73,3%. Cnycts mecan uudpsl He onycTuiauck Hke 100 MKB, HO HE3HAUUTEIBHO
yinydmuiiuchk. Ha Hamr B3risiz, 3TO0 OOBSCHSETCS TEM, YTO JaHHAs MBIIIA HE
MoJIBEprajgach Maccaxy, a U3MEHEHUs1, KOTOpPbIE OHA MpeTeprea, 00yCIOBICHbI, BO
BCEU BUAMMOCTH, OTBETOM CHCTEMbI MbIIIICUHBIX 1ienie. Ho manHoe yTBepxkaeHue
TpeOyeT 10padOTKH.

3akiouenue. TakuMm 00pa3oM, MOJyYEHHbIE HAMU PE3YJIbTAaThl B LIEJIOM
CBUJIETENBCTBYIOT O BBICOKOM KOPPEKUMOHHOM 3(P(EKTe aBTOPCKOM METOJMKH
HEMpSIMOTO Macca)ka, XOTS Psijl TOJIYYCHHBIX JaHHBIX TpeOyeT HalbHEeUIEero
U3y4eHUs U GU3HOJOTUYECKOTO 0O0CHOBAHUS.
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RESULTS OF THE INFLUENCE OF THE AUTHOR'S METHOD
OF INDIRECT MASSAGE ON THE STATE OF MUSCLES ACCORDING
TO SURFACE ELECTROMYOGRAPHY

E.A. Sazonova!, E.M. Litvichenko?, E.V. Bykov!, R.G. Peremazova?
'FSBEI of HE “The Ural State University of Physical Culture”, Chelyabinsk,
Russia

2LLC “Avatar”, Center for Massage Practices, Novosibirsk, Russia

Key words: indirect massage, muscles, synergists and antagonists, tone,
surface electromyography, electrobiological activity.

Annotation. The author's method of «indirect massage» results influence over
a state of skeletal muscles according to surface electromyography are presented in
the article. A high corrective effect of the indirect massage technique was revealed.
It is shown, that normal indicators of muscle tone maintained this effect in a month
after the course (latissimus dorsi and trapezius at rest and in tension), which tend to
positive changes either remained at the same level (latissimus dorsi, anterior tibial,
pectoralis major — in tension), or improved (pectoralis major, anterior tibialis,
gluteus maximus at rest, gastrocnemius, quadriceps femoris and biceps femoris at
rest and in tension). However, a number of the obtained results are ambiguous, and
it requires further research.

Introduction. Diagnostics are an integral part of creation of correction
program during recovery of athletic performance. The author developed the method
of correction of muscle-tone imbalance (indirect massage), which allows to gather
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promptly the information about initial muscle state and the efficiency of correction
of revealed imbalance [4].

The development of new and improvement of traditional sports and health
technologies is inseparately connected to the level of knowledge about the structure
and physiological processes of the neuromuscular apparatus and about control
mechanisms of movement of various coordination difficulties. Those pieces of
knowledge could be significantly deepened and extended using the surface
electromyography (SEMG) method — a registration of electrical activity of skeletal
muscles at rest and during performance of voluntary motor actions [5, 7]. By
registration of total activity of all activated motor units, the SEMG allows to view
the interaction of motor units of one muscle, various muscles (synergists and
antagonists), to examine up to five muscles at once, to evaluate the lesion site and
the manifestation degree in various muscle groups and, depending on gathered
results, to determine further tactics of the electromyographic study. The amount of
electrodes is determined by the amount of muscles, from which the SEMG is
recorded. Reference electrodes are placed on the wrist depending on examined
muscles [1].

The purpose of the study is to research the impact of the author’s method of
«indirect massage» on the state of some muscles according to data of the surface
electromyography.

Methods and organization. The study was conducted on the base of the
Scientific and Research Laboratory of the Department of Sports Medicine and
Physical Rehabilitation of the UralSUFC before and after using the method. 32
student athletes participated in the study. The age in average was 20,63+0,92 years.
The study was repeated 1 month after. The course of the author’s method of «indirect
massage» (8 sessions) on all muscles, which participate in keeping the vertical
position of the body in space and in correction of the ligamental tone around leg
joints and spine, is performed for all subjects [3].

The state of muscles was evaluated according to data of the surface
electromyography, which was performed on the NMA-4-01-“NEIROMIAN”
neuromyoanalyzer. During the registration of the SEMG of torso muscles, latissimus
dorsi, trapezius, and pectoralis major were examined. During the registration of the
SEMG of pelvic girdle and lower extremity, gluteus maximus, quadriceps femoris,
and biceps femoris were examined. During the registration of the SEMG of lower
part of leg and foot, tibialis anterior and gastrocnemius were examined. The choice
of set of muscles was based on the method. The consequential study of muscles
allows implementing screening of activation of peripheral motor neurons and the
state of suprasegmentary regulation on different levels of the spinal cord.



Surface registration electrodes were used to record the interference pattern.
The axis of bipolar electrode is placed along the muscle, so that the active electrode
Is located above the area of the muscle motor point. Registration modes are related
to various types of loads (according to Kamantsev V.N., 2002) [2]. The record was
made from several muscles simultaneously, synchronized with the right and the left
part of the body. For every muscle in given time interval different indicators of the
SEMG at rest and in tension were analyzed, with evaluation of interference activity
of voluntary contraction, which is presented through a number of parameters of
common use, including amplitude and the number of turns [6].

Tables of estimated indicators are presented below, in which such data as
absolute indicators of abnormality (show personal dynamics of obtained results),
amplitude (range) of electromyographic signal and a number of turns, is shown. The
turn is a curve point, in which the change of the signal amplitude’s shift happens.
Turn’s threshold is set by default — 100 puV [8]. For example, it is set on the curve’s
decrease to its increase and vice versa. The mandatory condition is that after this
point the curve should be monotonous throughout the specified value. A number of
turns in healthy people is more than 150. The study was conducted in two modes: at
rest and in maximum voluntary tension.

Results and discussion.

1. “At rest” mode. The subject was in maximum relaxed state, lying on their
back or stomach. The sensitivity was registered at the level of 5-10 uV. Then the
athlete should achieve the maximum possible relaxation by doing different actions
(e.g. by keeping their attention away, asking them to count or change the position of
a limb or a torso). The significant pathological manifestation of bioelectric activity
of muscles at rest were fasciculation potentials with an amplitude above 100 puV,
rhythmic frequency of discharge (in average it should be 2-6 per second). Given
potentials are typical for lesion of motor neurons; however, they are also registered
if there is a lesion of spinal roots and peripheral nerves.

2. “Maximum voluntary tension” mode. Allows to register different types of
the interference EMG. The sensitivity was registered at the level of 500 puV. The
voluntary tension (fast, with maximum effort) is held for 5-6 seconds and carried out
in the mid-physiological position of limbs with relaxed muscles. The EMG
amplitude was determined by modal oscillations (i.e. those, the number of which is
the maximum). With the standard speed of registration of 50 mm/s, modal
fluctuations of potentials form the fully crosshatched EMG area, above which only
maximum rare discharges of amplitude can be seen. Normally, a saturated EMG
with an amplitude higher than 300 uV is registered. The activity lower than 300 uV
indicates a pathology of the neuromotor apparatus [2].



From the data obtained, it can be seen that mostly positive changes are
revealed (Table 1, 2).

Now we need to look through indicators of specific state of muscles in the whole
group.

During maximum relaxation before massage sessions, indicators of amplitude,
received from record data of latissimus dorsi and pectoralis major (>100 puV),
exceeded limits of the established norm. Normally, this indicator should tend to zero.
In the interval of 77 to 99 uV record data from trapezius was obtained, muscles of
lower extremities had amplitude values of 30-50 uV. After the massage course, the
tension in latissimus dorsi and trapezius was significantly decreased; the
improvement on the level of tendency was registered in the rest of muscles.

Two types of response take place in maximum isometric tension: insufficient
development of voluntary effort made by the muscle (then amplitude indicators
would be lower than 300 uV) and the hypersynchronous reaction (higher than 1500
and lower than 3000 uV). The first type was registered in 20% of cases among
revealed abnormalities, the second one — in 70% of cases. Approximately 10% of
indicators exceeded limits of the hypersynchronous reaction (higher than 3000 pV).
The irritant manner of reaction could be explained by the influence on spinal roots
(e.g. in case of osteochondrosis), which is manifested in the form of excessive
activation of the motor neuronal pool.

The abnormalities towards hypersynchronization were mostly revealed in
maximum tension of latissimus dorsi, trapezius and tibialis anterior, towards
insufficient development of voluntary effort made by the muscle — in tension of
quadriceps femoris and biceps femoris. After corrective measures, a statistically
significant improvement of indicators (amplitude and turns) was obtained from the
record data of trapezius, tibialis anterior and pectoralis major (according to turns).
The tendency of improvement of indicators was registered in the rest of muscles.

In 1 month, indicators, which achieved their standard value, preserved their
position (latissimus dorsi and trapezius both at rest and in tension) that showed
tendency to positive dynamics, or stayed on the same approximate level (latissimus
dorsi, tibialis anterior, pectoralis major — in tension), or improved (pectoralis major,
tibialis anterior and gluteus maximus at rest, gastrocnemius, quadriceps femoris and
biceps femoris both at rest and in tension).



Results of changes of indicators of the surface electromyography of individual muscles under the influence of indirect massage

Table 1

Localization Absolute indicators of Amplitude (uV), M+m P Number of turns (1/sec), M+m P
abnormality (abs./%)
before after massage | before massage | after massage before after massage
massage massage
MUSCULUS LATISSIMUS DORSI at rest
Left 10 (33,3%) 5 (16,6%) 89,50+6,08 77,55+5,07 0,024 - - -
Right 13 (43,3%) 7 (23,4%) 116,16+23,99 76,77+4,12 0,028 - - -
Total 23 12 - - - - - -
Asymmetry 14 (46,6%) 7 (23,4%) - - - - - -
MUSCULUS LATISSIMUS DORSI in tension
Left 21 (70%) 18 (60%) 2206,66+257,91 | 2008,60+223.48 0,861 134,69+5,17 | 145.29+4.48 0,992
Right 27 (90%) 21 (70%) 2540,06+197,75 | 2312,03+£165,17 0,428 141,23+4,93 | 150,63+3.88 0,812
Total 48 39 - - - - - -
Asymmetry 15 (50%) 9 (30%) - - - - - -
MUSCULUS TRAPEZIUS at rest
Left 5 (16,6%) 2 (6,6%) 80,65+3,99 70,73+3,27 0,037 - - -
Right 5 (16,6%) 2 (6,6%) 79,57+4,83 68,77+3,51 0,024 - - -
Total 10 4 - - - - - -
Asymmetry 2 (6,6%) 0 - - - - - -
MUSCULUS TRAPEZIUS in tension
Left 23 (76,6%) 12 (40%) 2202,40+£165,46 | 1735,83+142,20 0,037 146,4+4,57 185,50+4,86 0,028
Right 22 (73,3%) 10 (33,3%) 2134,73+201,45 | 1520,33+166,48 0,054 142,96+4,95 187,63+4,65 0,024
Total 45 22 - - - - - -
Asymmetry 13 (43,3%) 16 (53,3%) - - - - - -
MUSCULUS PECTORALIS MAJOR at rest
Left 23 (76,6%) 25 (83,3%) 157,85+12,90 151,20+9,10 0,491 - - -
Right 13 (43,3%) 9 (30%) 99,46+6,68 95,60+6,50 0,758 - - -
Total 36 34 - - - - - -
Asymmetry 17 (56,6%) 22 (73,3%) - - - - - -
MUSCULUS PECTORALIS MAJOR in tension




Left 1 (3%) 0 1150,63£199,33 | 975,76+111,46 0,877 59,83+7,00 118,26+9,33 0,045
Right 2 (6,6%) 0 1114,70£162,83 | 849,93+110,47 0,131 61,70+6,13 120,26+9,23 0,048
Total 3 0 - - - - - -
Asymmetry 7 (23,3%) 7 (23,3%) - - - - - -
MUSCULUS BICEPS FEMORIS at rest
Left 0 0 38,47+3,27 35,53+3,07 0,489 - - -
Right 0 0 41,7+3,66 42,97+2,96 0,703 - - -
Total 0 0 - - - - - -
Asymmetry 0 0 - - - - - -
MUSCULUS BICEPS FEMORIS in tension
Left 6 (20%) 2 (6,6%0) 550,90+112,62 545,20+65,53 0,260 187,10+14,84 | 123,40+12,39 0,411
Right 2 (6,6%) 0 542,87+100,57 541,57+88,99 0,141 209,77+21,46 | 221,23+17,32 0,062
Total 8 2 - - - - - -
Asymmetry 2 (6,6%) 2 (6,6%) - - - - - -
Table 2

Results of changes of indicators of the surface electromyography of individual muscles under the influence of indirect massage after 1 month

Amplitude (1V), M+m Number of turns (1/sec), M+m \ Pl* \ p2**
MUSCULUS LATISSIMUS DORSI at rest
Left 83,22+3,89 - 0,858 0,441
Right 86,44+3,82 - 0,858 0,767
MUSCULUS LATISSIMUS DORSI in tension
Left 2063,00+428,77 - 0,767 0,767
Right 2329,67+£568,76 - 0,767 0,593
Left - 140,00+£10,53 0,678 0,859
Right - 142,33+12,08 0,813 0,515
MUSCULUS TRAPEZIUS at rest
Left 61,89+7,79 - 0,314 0,173
Right 66,00+5,19 - 0,953 0,554
MUSCULUS TRAPEZIUS in tension
Left, 34 1606,06+325 - 0,094 0,678
Right 1457,44+436,83 - 0,046 0,514




Left - 184,56+12,16 0,037 0,859

Right - 197,33+9,23 0,028 0,241
MUSCULUS PECTORALIS MAJOR at rest

Left 101,67+19,97 - 0,041 0,767

Right 107,22+13,22 - 0,045 0,859

MUSCULUS PECTORALIS MAJOR in tension

Left 903,11+191,44 - 0,575 0,767

Right 908,33+214,80 - 0,680 0,953

Left - 124,67+18,37 0,037 0,953

Right - 130,56+16,79 0,028 0,594
MUSCULUS TIBIALIS ANTERIOR at rest

\Y; 38,33+6,87 - 0,859 0,594

At right 35,67+3,05 - 0,374 0,676

MUSCULUS TIBIALIS ANTERIOR in tension

Left 1738,11+180,97 - 0,045 0,214

Right 1990,00+337,68 - 0,049 0,441

Left 220,20+13,77 0,680 0,260

Right 221,11+13,66 0,953 0,173

MUSCULUS BICEPS FEMORIS at rest

Left 32,67+4,65 - 0,515 0,554

Right 29,63+2,48 - 0,483 0,017
MUSCULUS BICEPS FEMORIS in tension

Left 860,67+264,52 - 0,214 0,953

Right 908,22+290,27 - 0,260 0,859

Left - 150,89+30,29 0,214 0,859

Right - 159,89+33,81 0,594 0,441

Note: * — significance of differences between indicators before massage sessions and 1 month after; ** — significance of differences between indicators after massage sessions and 1
month after.



We also noted a presence of asymmetry of initial muscle tone of subjects with
a tendency to relative balancing of indicators after corrective measures mostly in
torso muscles, which indicates an efficiency of indirect massage sessions.

We also consider it important to note an “exclusion” from the overall positive
image of record data received from pectoralis major. The amplitude, both before and
after the correction, was preserved on the level of higher than 150 pV, although there
was a tendency for decrease. A pronounced asymmetry at rest was increased from
56,6% to 73,3%. After a month, the values did not went lower than 100 uV, but they
were improved insignificantly. In our opinion, it can be explained by the fact that
this muscle was not massaged, and the changes that it had undergone were probably
due to response of muscle chains system. However, this statement requires further
development.

Conclusion. Thus, the obtained results reveal a high corrective effect of the
author’s method of “indirect massage”, although the number of received data
requires further research and physiological justification.
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