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BO3HMKAIOT MATOJIOTMYECKHE W3MEHEHHs B TKaHsxX ciroHHeIX —pathological changes in salivary glands tissues oppear:
Kenmes — jaucOanaHC peryasaTopHbix cucreM U cHibkenwe the disbalance of polyamines and NO-ergic systems.
(DyHKIMOHABHBIX pe3epBOB TKAHEH CIIOHHBIX XKeie3 B ycnopuax  Use  of  multiprobiotic  «Symbiter” — Acidofilusy»
TUIEePracTpUHEMHH. [pumeHHeHne myseTunpodonotrka normalises balance of the polyamines and NO-ergic
«Cumburep”  ampIOQWIBHBID — HOPMANM3yeT — CHCTeMy  Systems.

perynstopHbIx nonnaMuaoB 1 NO-sprudeckyro cuctemy.
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V]IK 612.741

B/IMAHUE YMEPEHHBIX ®U3NYECKUX HAT'PY30K, MOJAEJIMPYEMBIX ITYTEM
INPUHYIUTEJBHOI'O IINTABAHUS, HA ®YHKIIMOHAJIBHOE COCTOSIHUE JIOKOMOTOPHOM
CKEJIETHOU MbIIIIbBI BEJIBIX KPBIC
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B skcrniepuMenTax Ha OejbIX KpbICaX IMOKa3aHO, YTO YMeEpEHHbIE (PM3UUYECKHE HArpy3Kd, MOJCIUpYEMbIE MyTeM
©XKEeIHEeBHOTO IUIABaHHs HApacTAIOLIEH MINTEIbHOCTH 0e3 OMONHUTENBHBIX IPy30B, 00YCIOBUIM ONpeeneHHble (a3HbIe
N3MCHCHU pada CUIIOBBIX M CKOPOCTHBIX MNapaMETPOB, OTPAKAIOMIMX BO3MOXKHBIE CIABUT'M TMCTOXMMUYECKOI'O npodmnﬂ
nepenHeii OombineOepioBoii Mbmmbl. [locne 10 el miiaBaHus HAONIONAIOTCS HEKOTOpPbIE TPH3HAKH, KOCBEHHO
CBUACTCIILCTBYIOIIUE B IIOJIb3Y BO3MOXHOI'O YBECIIMYCHUSA O 6I)ICTpI)IX MBIIICYHBIX BOJIOKOH B MBI, KOTOPBIC
COXpaHAIOTCA U Jaxe ycunuBatorcs cmycts 20-30 muei miaBanHus. Cryctst 60-IHEBHBINH MEpHOJ IUIABaHUS CKOPOCTHBIE
XapaKTepUCTUKHU TiepeaHel O0ibIeOepioBOil MBIl HOPMAIN3YFOTCS, YTO CBUACTENLCTBYET B TONB3Y HOPMAIM3aluK ee
THCTOXUMHWYCCKOI'O lTpO(bI/U'Iﬂ, TOrja KaK MaKCUMaJIbHO JOCTWXKHUMas aMIUIMTyJa COKpalll€HUsA MBbIIIIbI OCTaCTCA
YBEINYEHHOM OTHOCHTENIBHO KOHTPOJIS, YTO MOKET OBITh BBI3BAHO Pa3BUTHEM HEKOTOPOH T'HMIIEPTPO(PUH MBIIIBI K 3TOMY
9KCHEPUMEHTAIIEHOMY CPOKY.

KitioueBble cj10Ba: CKelleTHAs MBIIIIIA, yMEpeHHas (pU3MUecKast HarpysKa.
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Paboma evinonnena 6 pamxax eocorodscemnoi memor Ne 0109U008621 «Ponv b6ionoziuno akmusHux pe4osun
6 peaynsayii (izionociunux GYHKYIl OpeaHizmy 6 HOpMI ma Npu Pi3HUX NAMOTOIYHUX CINAHAXY.

OyHKIMOHATBHBIN 1 METa00MMYECKIH MTPO(QUIL CKETIETHBIX MBIIII BO MHOIOM O0YyCIIaBIMBAaET BO3MOXXHOCTD
WX yJacTHs B Pa3BHTHM aJalTallid OPraHU3Ma K pa3iIM4yHbIM BUJIAM ABUTaTENbHON aKTHBHOCTH. Bmecte ¢ Tem, B
JUTEpaType CYIIECTBYET MHEHHE [5], COINIaCHO KOTOPOMY THCTOJIOTHMYECKHE M METa0ONMYEeCKHe XapaKTePUCTHKH
MBIIIIII SBJIFOTCS BeChbMa JTaOMIBHBIMH U MOTYT IIPeTepIieBaTh OlpeeeHHbIe H3MEHEHUS TPH JeHCTBUM Pa3IMYHBIX
¢u3MYecKUX Harpy3ok, B pe3yibTaTe 4Yero (yHKIHMOHAJbHBbIE OCOOEHHOCTH MBIMIBl HAa IPOTSHKEHUH
KHU3HEIEATENFHOCTH OpraHM3Ma MOTYT H3MEHAThCS. Ho mpu 3ToM XapakTep M BBIPaXXEHHOCTH TaKMX H3MEHEHHH
3aBUCHUT KaK OT THIIA, IPOJAOJDKUTENFHOCTH U TKECTH (PU3NYECKUX HArpy30K, TaK U OT HCXOTHOTO THCTOXUMUYECKOTO
npouIis y4acTBYIOIINX B €€ BBIIOJIHEHUH CKENETHBIX Ml [2, 6, 7, 9, 10].

[MoHnmaHue XapakTepa U3MEHEHHH B CKEJIETHBIX MBIIIIAX Pa3HOrO THIIA MPH BBHITONTHEHUH (PU3MIECKUX HArPy30K
Pa3IMYHON TSDKECTH U JUTUTENBHOCTH HMEET BAXKHOE 3HAUYCHHE He TOIBKO U1 (PM3HONIOTHH CIIOPTA M TPY/a, HO U JUTS TIOUCKa
Croco00oB NPOQIAKTHKA M YacTUYHOM KOMIIEHCALMM psifa HPOrPECCHPYIOMINX HEPBHO-MBIIIEYHBIX 3a00IeBaHUM,
SHIOKPMHHBIX MHOIATHH M JAPYIMX NATOJOTMYECKUX COCTOSHHUH, CONPOBOXKIAIOIIMXCS PAa3BHTHEM JECTPYKTHBHBIX
TIPOLIECCOB B OINIPEIENIeHHBIX MbIIIax. lMcxoms W3 TOro, 4To TsDKENbIe HCTOLIAIONIHE (DM3HYECKHEe Harpy3KH MOTYT
OKa3bIBATh KaTaOOMMYECKOe ACHCTBHE HA CKENETHBIE MBIIIIIBI, IPHHAMAIOIINE YJacTHe B X OCYIIECTBICHHUH, a YMEPEHHBIE,
— HamlpoTHB, aHTUKaTaboONMM4ecKuil dQQEKT, ¢ 1eIpl0 OrpaHUYCHHS IeCTPYKTHBHBIX M3MEHEHHI B CKENETHBIX MBIIIIAX
HCTIONB3YIOT JIETKHE U yMEpeHHbIe Gu3ndeckue Harpysku [4, 8]. Bmecre ¢ TeM, Xapakrep (YHKIMOHAIBHBIX U3MECHECHHI B
CKEJICTHBIX MBIIIIAX Pa3HOro THIA NPH JSHCTBUM Pa3IMYHBIX (PU3HYECKUX HAIPY30K MMEET CBOM OCOOCHHOCTH M MOXKET
W3MEHATHCS B JMHAMHUKE IEpPUONa MX JSHCTBUS HA OPraHW3M BCICJCTBHE PA3BHTHUS ONpPENETCHHBIX aJalTalliOHHBIX
TIPOIIECCOB B CKEIIETHBIX MBIIIAX [4, 5].

Henpto paGoTsl OBUTO HCCIIEIOBAaHHE XapaKTepa (PYHKIHMOHAJIBHBIX M3MEHEHHI B MBIIIIE CMELIaHHOTO THIIa
(mepenHeilt OoNBIIEOEPIIOBONM MBIIIIE KPBIC) HA TPOTSDKEHHH 2-X MECSYHOTO IEepHojAa JCWCTBUS HAa OpraHU3M
YMEpPEeHHBIX (PU3UYECKUX Harpy30K.

Martepuan u MeTOAbI HCCJIEIOBAHUA. DKCIEPIMEHTHI MPOBOAWINCH, Ha 70 IOMOBO3pPENBIX MONOABIX (2-4
MECSYHBIX) KpbICaX-caMKaX C MCXOXHOHM cpermHed maccoil 224,4+3,21 1, mepBOHAYaIbHO pa3/elieHHBIX Ha 2 TPYIIbI:
KOHTpOJbHYIO (N=10) 1 onbITHYO (N=60). JKNBOTHBIE OMBITHON TPYIIIHI MOABEPTAINCH Ha MpoTsDKeHnH oT 10 10 60 nHEH
MIPUHYANTEIBHOMY IUIABAHUIO BO3PACTAIOIICH JUIMTENbHOCTH TpH Temrepatype kKoMmdopTa (32-34°C). Ilpu stom B

61



» Ceim meouyunu ma oéionozii”, nomep 2 2011 pix

3aBHCHMOCTH OT JUINTEIBHOCTH II€pHOJia TJIaBaHWs >KUBOTHBIX BTOPOW TPYMIBI pa3lenin Ha 6 moxarpynm mo 10
ocobeii B kax10i. KpbIChI IepBOii MOATPYIIEI IJIABaIN €XETHEBHO Ha MPOTspKeHnH 10 mHel, BTOpol — exeTHEBHO Ha
nporspkeHny 20 THeW W T.J. J0 IIeCTOH HMOATPYIIIBL, 0COOM KOTOPOH IUIaBajii €KEAHEBHO Ha NMPOTSHKeHHH 60 JTHEH.
[lepBOHauanpHOE TIaBaHNE BCEX JKMBOTHBIX HAYMHAJIOCH C 5-TH MHHYTHOH JUIMTENTBHOCTH, TIOCIIE YEro KaXkK/ple 2 JTHS
Mepro/l TUIABAaHWS YBEIWYMBAIM Ha | MHHYTY TakK, 4TO K OKOHYaHHIO 60-IHEBHOTO Iepuofa IUIaBaHHUS KPBICHI
BBIJIEpKUBAIN HaxoxaeHue B Bojae 10 35-40 munyt. [Ipu sToM, ecnu Ha npoTsbkeHuH nepBbix 10-15 nHel ruiaBaHus
MHOTHE >KUBOTHBIE HCITBITHIBAIN HEKOTOPBIH CTPECC OT 3TOH HENMPUBBIYHOW JUII HUX (HU3MYECKOW Harpy3kd (Juist
OONBIIMHCTBA U3 HUX ObliIa XapaKTepHa MOBBIIIEHHAst BO30YIMMOCTD B IIEPHO/I IUTaBaHMUS U TTOBHIILICHHAS JIBUTaTENIbHAS
aKTHBHOCTPH B TeueHue 10-15 MUHYT mociie OKOHYaHUs Iepro/ia IUIaBaHus, TOrja Kak HEKOTOphIe, HAlPOTUB, BIalalld
B COCTOSHHE BpPEMEHHOIO OLEMEHEHHUS, OCYIIECTBISUIM JUTUTENIbHBIE TIEPEPBIBBI  MEXIY IUIaBaTEIbHBIMHU
TiepeMeIIEeHUsIMH, HaXOJsICh B BOJIE, U OCTaBAJIMCh B COCTOSHUM OLICTICHEHUS] M CHIDKEHHOH JIBUTATEIbHOW aKTHBHOCTH
1 HEKOTOpOE BpeMs 10 OKOHYAaHWH IUIaBaHUsA), TO B nanbHelmeMm (cmycts 10, makcumyMm 15 nHeil) OHM TONHOCTBIO
NPUBBIKAIA K IUIABaHMIO, He OOSUINCh BOJbI, YMEPEHHO JBHUTAJINCh B BOAE, 4Yepenys IEpPHOIBI JIBIKCHHS
HENpO/IOJDKUTEIBHBIMU  MHTEpBaJIaMH  3aMUpaHusi. OCHOBHBIM KpPUTEPHEM YMEPEHHOCTH NPUMEHSEMBIX HaMHU
(U3MYECKHX HArpy30K CIYXKHJI XapaKTep U3MEHEHHs] Macchl Tena. Tak, Macca Tena KpbIC, MIaBaBIIMX Ha MPOTSHKEHUN
ot 10 1o 60 mHel, MOCTENEHHO HapacTajla, U BEJIMYMHA 3TOTO MPHUPOCTa K OKOHYaHHIO 60-IHEBHOIO CpoKa IIaBaHUsA
cocraBmna 86,149,28 r (nnm 38,443,98% oTHOCHTENBHO MCcX0nHOTrO ypoBHS, p<0,01), 4TO 3HAYMMO HE OTIIMYANIOCH OT
MpUpocTa Macchl Tena 3a 60-AHeBHBIH NEPHO Y KOHTPOIBHBIX KpbIc (+95,0+10,02 r, nim +45,7+4,62% oTHOCHTENBEHO
HCXOJIHOM MaccChl Tea HHTAKTHHIX Kpbic, p<0,01). Habmoxaemas HaMu AMHaMUKa MPUPOCTa Beca Tella OMBITHBIX KPBIC,
aHaJIOTMYHasi TAKOBOM KOHTPOJIBHBIX, ObUIa OOYCIIOBIIEHa MX POCTOM, HOCKOJNBKY HCCIEAyeMble HAMU KPBICHI ObLIN
MOJIOABIMU (2-4-MeCSYHBIMHU), XapaKTEPU3YIOMIMMHUCS TOJIOKUTEIBHBIM a30THCTHIM OaaHCOM M MPUPOCTOM MaccChl
tena. OTCYTCTBHE YK€ CHIDKEHHUSI MacChl Tella KPbIC B Havalle epro/ia IiaBaHus 1 HAa000pOT ee MPUPOCT, YKa3bIBAIOT Ha
YMEPEHHOCTh MOJIETUPYEMON HAMH XPOHUYECKOW (M3MYECKOW HArpy3KH, TOT/Ia KaK TsDKeNble (PH3MYeCKue HarpysKy,
OKa3bIBaIOIIHe TIePBOHAYAIBHBIN KaTabommueckuii 3(eKT Ha CKENETHYIO MYCKYJaTypy, IPUBOJIAT K CHHKEHUIO MACChI
TE€Jla B HadYajJl€ HUX MNPUMCHCHUA U B naaneﬁmeM — K BO3MOXHOH ee HOpMaJn3ali B Cllyda€ pa3BUTUA
JIOJITOBPEMEHHOM ajantanmmi K HuM [2]. XpoHHYeckue HCTolaromme (Gu3ndeckue Harpy3kd, HCKIIIOYAIOIIe
BO3MOXXHOCTb TOJIHOM aJanTallii K HUM, BBI3BIBAIOT CHI)KEHHE Macchl Tena [4].

Ilo oxonuanuu MEpHUOJ0B IUIaBaHUA Ha Ka)K}IOﬁ U3 TMOATrpyHI >XUBOTHBIX MPOBOANIN OCTpBIﬁ OIIBIT II0
UCCIIEZIOBAHUIO HEKOTOPBIX MapaMeTpoB (DYHKIMOHAIBLHOTO COCTOSHHS TepeqHed OoblneOeplioBOi MBIl MPH
BBI3BAHHOM €€ COKpalleHWH B YCIOBHsX 1IN Situ. CokpamieHne MBIIIBl HHIYHUPOBANIH IIyTEM pPa3Apa)keHHs
CBEPXIOPOTOBBIM 3JIeKTpUdeckuM TokoM (Hampspkenne 200 mB) manobepuoBoro HepBa. Yacrtora 3neKTpUYECKOM
CTHUMYJIAIIMU HEpBa BapbupoBana B auamazoHe ot § mo 100 I'u, a BHemHsAa Harpys3ka coctaBisiia 20 r. IIpu xaxnoit
YacTOTE 3JIEKTPUUECKOTO pa3fpa’keHUsl HepBa MbIIIA padoTala B TeueHHE 7 CEKyHJ, IOCIE 4ero ciemosan 1-
MHUHYTHBIH OTIBIX U JaJibHElIIas paboTa MBIIIIBI IPH CISAYIONEH YacToTe pa3apaxeHus HepBa. CTeNeHb YKOPOUSHUS
MBIIIIBI U3MEPSUIAch C MOMOIIBI0 MOoTeHnHoMeTprueckoro naryuka I1TII-1, BKIrOUeHHOro B MOCT MOCTOSIHHOI'O TOKa
MO/I-61. Hanpsokenue pazdananca MocTa yepe3 aHaJIOroBO-LM(poBOW mnpeoOpa3oBaTenb MOJaBajJOCh Ha BXO[
KOMITBIOTEPA U PETUCTPUPOBAIIOCH C TOMOIIIBIO CIIELHAIbHO Pa3pabOTaHHOM MPOrpaMMBbl.

Ilepex paGoToii MBIIIBI ¥ IO OKOHYaHWH €€ PabOThl MPOBOAMIACH PErHCTpalys JIEKTPOMUOTPAMMBI, Ha
OCHOBAaHHM KOTOPOIl OLIEHMBAIH IPOJOJDKUTENBFHOCTh JIATEHTHOTO MEpHOAa BBI3BAHHOTO BO30YXICHUS MBbILIIEL.
DJEKTPUYECKHIl OTBET MBILIIBI BBI3BIBAIN MYTEM JJICKTPUYECKOTO pa3Apa)KeHHsI Mano0epLOBOro HepBa IOPOrOBBIMHU
UMITyJIbcaMu JUIHTeNbHOCTRIO B 0,15 Mc ¢ vactoroit 4 T'm. [Ing ycuieHust OMONOTEHIMATIOB MBIIIIBI MPUMEHSIICS
i depeHInanbHbIi  3JEKTPOMETPUYECKHI  YCHIMTENh C PEKEKTOPHBIM THpatopHbiM  ¢uiabtpom (50 T'm),
COeMHEeHHBIH ¢ HU(POBEIM HHTEp(EHcOM M KOMIBIOTEPOM. OKCIEpPUMEHTAIbHbIE HaHHBIE O00padaTHIBAIKNCH C
UCTIONIb30BAaHUEM HEMapaMeTpHuecKoro Kpurepus MaHHa-YUTHH.

Pe3yabTaThl McClIeIOBaHUS W HX 00Cy’kJeHHMe. AHAIM3 BIMAHMA YMEPEHHBIX (PU3MYECKHX HArpy30K
Pa3IUYHON ATUTETBHOCTH, MOACINPYEMBIX IIyTEM NMPHUHYIUTEIBHOTO IIaBaHus Ha MpoTsHkeHun oT 10 xo 60 mHei, Ha
(YHKIMOHAIFHOE COCTOSHHE IIeperHell OOoNbIIeOeplioBOi MBIIIIEL, OTHOCSIIEHCS K KAaTerOpHH JIOKOMOTOPHBIX H
MIPUHUMAIOIIEH yJacTHE B IJIABATEIILHOM aKTe, TOKa3al cieayomee. Y MepeHHas Gpu3ndeckas Harpyska, IpuMeHseMas
Ha nporsbkeHnu oT 10 mo 60 nHel, HE MOBNUIA HA MIUTEIHHOCTH JIATEHTHOTO NEPHOAa BO30YXKAEHUS IepenHeit
6onpimebeprioBoit Memmbl (Tabm. 1). Kpome Toro, aHamorMdHO WHTAKTHBIM JKHBOTHBIM, Y KPBIC, MOABEPTaBIINXCS
IUTABAHHIO, JIATCHTHBIA NEPUOJ BBI3BAHHOTO BO30YKACHWS MBIIIIBI HE MpETEpIeBall 3HAYMMBIX M3MEHEHHH Iocie
JUTNTETTFHOH ee paboTsl (B peskume gacToT oT 8 10 100 I'11) oTHOCHTENTFHO NCXOAHOTO YPOBHS, YTO CBHIETEIHCTBYET B
MONB3y OTCYTCTBHSI TPOLECCOB YTOMJIEHHS B HEPBHO-MBIIICYHBIX CHHAICAX IUIABABIIMX JKMBOTHBIX IIOCIE
BBINMOTHEHHON MBbIIIeH padorel. CienoBaTensHO, YMEpEHHbIE (PU3NYecKre Harpy3KH, MPUMEHsIEeMbIe Ha MPOTSDKEHUH
or 10 no 60 mHel, He OKa3aiuM BIWSHUA HAa CKOPOCTh M HANS)KHOCTh HEPBHO-MBIMICYHOW TEpeaadydl B HEPBHO-
MBIIIEYHOM ammapare InepeaHeil OonmprredeproBoil Mbnmmel. Bmecte ¢ TeMm, ymepeHHbIE (GH3MYECKHE HATPY3KH
MOBIMSUIN Ha MAaKCHMAJbHO JOCTIDKUMYIO AaMIUIMTYAy COKpalleHWs TIepeaHed OomnpieOeprioBoi Mbmmsl. B
YacTHOCTH, ke mocie 10 qHel IuraBaHWs JaHHBIA MapaMeTp MPEBBIIIAl YPOBEHh MHTAKTHBIX KUBOTHBIX (p<0,05) u
COXpAHSIICS YBEITMUEHHBIM U Y )KHBOTHBIX, TaBaBmux ot 20 mo 60 gueii (Tabi. 2). Bmecre ¢ TeM, Macca ucciemyeMoit
MBIIIIE TIPEBHIIANIA YPOBEHb KOHTPOINS TONBKO y KPBIC, MOIABEPraBIIUXCS 2-X MecsaHOMY ImiaBaHmio (p<0,05, cM.
Tabn. 2), 4TO MOXET CBU/CTEIbCTBOBATH B IMOJB3Yy PA3BUTHS K ITOMY IEPUOAY NEHCTBHSA (PU3NYECKMX HATPY30K
HEKOTOpoi runeprpodun Memmsl. OTCYTCTBHE K€ M3MEHEHHH B Macce TepeaHeil 0ombieOepioBoi MBIl KPHIC,

62



,» Céim meouyunu ma oéionozii”, nomep 2 2011 pix

IUTaBaBIIUMX Ha TpoTsokeHu: oT 10 mo 50 mHe#, yka3plBaeT Ha TO, YTO MMEBIICE MECTO YBEIHMYCHHE MAaKCHMAaJIhbHO
JOCTIDKUMOMN aMILTUTY/IBI COKPAIIICHUS UX MBIIIIHI HEJTb3s O0BSICHUTH €€ THIICPTPOQHCH.
Tabumma 1

Cpennue 3navenns (X = M) JIATEHTHOro MepH 012 HTAKTHBIX KPBIC H )KUBOTHBIX, NOABEPTraBIIMXCS IUIABAHUIO
Ha nporsizkenuu ot 10 1o 60 nueit

JlaTeHTHBIN nepUO BO30YK/ICHUSI MBIILILIBI, MC
I'pynmna »KMBOTHBIX =
HCXOJHBII 110cJie PabOThl MBIILILIBI

KonTpois 2,3+£0,10 2,3£0,11
10 gHel miaBaHus 2,240,10 2,240,06
20 mHei miaBaHus 2,140,11 2,240,16
30 aHelt uIaBaHust 2,3+0,10 2,3+0,09
40 el miaBaHus 2,240,12 2,3+0,12
50 nHeli nIaBaHus 2,240,13 2,240,12
60 nHeli mIaBaHus 2,140,14 2,3+0,12

Ta6numa 2

Cpennue snavennsi (X = M) MaKCHMAIBLHO JOCTHKMMOM AMILIATY/IbI COKPAIIEHUSI M MACCHI TIEpeaHeit
00/1b11e0ePIOBOIi MBIl HHTAKTHBIX KPbIC ¥ ;KUBOTHBIX, 0ABEPraBIINXCs NPHHYIUTEIBHOMY IUIABAHUIO HA
npotsikeHnu ot 10 no 60 nueit

MaxkcumanbHO JOCTHKUMAs yIelbHas
MaxkcuManbHO JOCTHKUMAs
I'pynmna »KMBOTHBIX Macca MbIIIbl, MI aMIUTATYJa COKpalleHus, MM/ 1 T Macchbl
aMIUTUTY1a COKPALLEHUS, MM
MBIILIIB
Konrpons 430,5+13,25 3,2+0,28 7,4+0,43
10 aueit nuaBanus 446,0+15,57 4,4+0,36" 9,1+0,38"
20 nHel miaBaHus 445,1£10,65 4,6+0,42" 9,440,42"
30 nHeit naBanus 449,2+10,94 5,7+0,28"" 10,8+0,37""
40 nHeil nnaBaHus 453,1+15,71 5,4+0,39" 10,04+0,39"
50 nHel naBaHus 461,0+9,28 5,140,49" 10,740,65"
60 mHel maBaHus 476,8+8,98" 4,5+0,23™ 10,240,70"
" — pasIMYMs CTATHCTHYECKH 3HAUMMBI (p<0,05) OTHOCHTENBHO COOTBETCTBYIONIMX 3HAYEHMI KOHTPOJBLHOM TPYIIIBI; o pas3inuusl CTaTUCTUYECKH
3HaunMBl (p<0,05) OTHOCHTENIBHO COOTBETCTBYIOIIMX 3HAYEHMH JKUBOTHBIX, MIABABIIMX Ha NMpOTsxeHuH 10 nHei; * — pasnuuus CTaTHCTHYECKH

3HauuMBbl (p<0,05) OTHOCHTENBHO COOTBETCTBYIOLIMX 3HAYCHHH XKMBOTHBIX, IUIABABIIMX HA MPOTsDKeHHH 20 jaHel; * — pasinyus CTATHCTHYECKHU
3Ha4nMblI (p<0,05) OTHOCHTENBHO COOTBETCTBYIOLIMX 3HAYECHUH KUBOTHBIX, IJIABABIINX Ha NPOTsHKeHnH 30 HEi .

B cBs3u ¢ Tem, uto mocne 10-50 mHEl mnaBaHMS MaKCUMAaIbHO JOCTIKUAMAs aMIUTUTYIa COKpPAILleHUs IepeTHeit
OonbI1eOepLIOBON MBIIIIBI YBENMYUBANIACH OTHOCHUTENBHO KOHTPOJBHOI'O YPOBHS, a MBIIIEYHAs Macca HE IpeTepreBaia
3HAYMMBIX U3MEHEHHH, IMEJIO MECTO YBEIMYCHHE U YIeIbHOH aMIuTy bl cokparienust (p<0,05, cM. Tadi1. 2). Y )KUBOTHBIX,
IUIaBAaBIIMX HAa NpOTsDKeHMH 60 IHEeH, HeCMOTpsS Ha COYETaHHOE YBEINMYEHHE MAKCUMAJIBHO JOCTIDKHMMOH aMIUTATYZbI
COKpAILEHHs] U MacChl MBIIIIBL, yAETbHAs MAKCHUMAJIBHO JOCTIKMMAs aMIUIUTYa MBIIIEYHOrO COKPAILCHHs IpeBbllaja
ypoBerb KouTpomst (p<0,05, cM. Tabn. 2). Takum 00pa3om, CTEleHb YBETMYEHHUS! aMILIUTY/bl COKpAILEHHs IepeaHen
GonbL1eOepII0BOi MBI CItycTs 60 AHE ITaBaHus IPEBOCXOAMIA CTENIEHb YBEIIMYESHHS MBIIICYHOI MAcChl, B CBA3HU C 4eM
yAenbHas aMIUIUTY/Ia COKPAIIEHHUS MBIIIILIBI IIPEBbIIIajia 3HA9eHIE HHTAKTHBIX KPBIC.

B xauectBe BO3MOXKHOI NPHYMHBI YBEIHYEHHS MAaKCHMAJIBHO JOCTIDKMMON aMIUIMTYIBl COKpALIeHHs
nepexHeld O0onbIIe0epIOBON MBILIIB! )KUBOTHBIX, IOJBEPraBIIMXCS MPUHYIUTEILHOMY IUIABAHHIO, MOXET CIYXKHTh
HU3MEHEHHE THCTOXMUMHUYECKOT0 PO(QMIIS MBIl H, B YACTHOCTH, yBEIMYEHHE TOIM OBICTPHIX MBIIIEYHBIX BOJOKOH B
Hel, pa3BUBAIOIIMX IIPU COKPAIUCHHH OONBIIYI0 CHIY, HO IIPH OTOM XapaKTepPH3YIOIIMXCS ITOBBIIICHHON
yTOMIIIEMOCTBIO. /Il TIPOBEPKM BBICKAQ3aHHOTO HAMHU IIPEATIONOXKEHHS OTHOCHUTENHFHO BO3MOXKHBIX CIBHIOB
MeTabonuueckoro mpoduias  HepegHel  OoNbIIeOeplOBOM  MBIIIIBI  IDIABABIIMX  JKUBOTHBIX  HEOOXOIUMO
NPOAHAIN3UPOBATh  XapakTep HW3MEHEHHS CKOPOCTHBIX €€ IapaMeTpoB. AHaIM3  XapakTepa H3MEHEHHS
TIPOJIOIDKUTENIBHOCTH OJJMHOYHOTO COKPALICHHS TTepeIHel OobIeOepIioBOM MBIIILIBI IUIABABIINX JKHBOTHBIX MOKA3aJl, 4TO Y)Ke
crycrst 20 gHeld ruiaBaHMS OOMIask MPOJOJDKUTENBHOCTh ONMHOYHOTO COKPAIIECHMS MBIl YKOPAYMBACTCS OTHOCHTEIBHO
koHTpoms (p<0,05, Tabm. 3), Torma kak cmycts 40-60 mHel TaBaHMS — BO3BpAIACTCS K YPOBHIO MHTAKTHBIX YKHBOTHBIX.
Bmecre ¢ TeM, JTaTeHTHBIN TepUOA COKpALIEHHs! MBIIIIEI YKOpauHBaJICs OTHOCHTEIBHO KOHTPOIA yxke ciycts 10 mHeil
mwraBaaus (p<0,05, tabn. 3) m ocraBaics YKOpPOYEHHBIM M Yy XHBOTHBIX, IDIABaBIIUX Ha mporsokeHuu 20-50 mHe
(p<0,05), Torma Kak IO OKOHYaHWM 2-X MECSYHOTO IIepHOJa IUIABaHUS BO3BpAINANCA K YPOBHIO KOHTPOJS.
[ponomkurensHOCTh (ha3bl YKOPOUSHHS! YMEHBIIAIACh OTHOCHTENBHO KOHTponsi cryctst 20 gueii mmaBanus (p<0,05) u
OCTaBaJIaCh YKOPOUCHHOW W y JKMBOTHBIX, IUaBaBmmx oT 30 no 50 mmeit (p<0,05), Torma xak CIycTs 2-X MECSYHBIA TIEPHOL
TUIABAaHMS BO3BpAIllaack K YPOBHIO MHTAKTHBIX KpbIC. Kpome Toro, y Kpbic, IUiaBaBOMX Ha TpoTsokeHnu 20-30 mHei,
yKOpaunBaiuuch M (pasel IIaTo W pacciabieHHs OJUHOYHOTO COKpPALICHHS OTHOCHTENIBHO COOTBETCTBYIOIIMX 3HAYCHHN
KOHTPOJNBHBIX KHMBOTHBIX (p<0,05, cm. Tabm. 3). [lo okoHUaHMM 2-X MECSYHOTO TIEPHONA IUIABAHUS MPOINOJLKUTEIHHOCTD
OIMHOYHOTO COKPAIICHHS MBIIIIIBI, JTATEHTHOTO ITePUOJia COKpaIIeH:s, (a3bl yKOPOUEHHs U IUIaTO BO3BPAILANIACH K YPOBHIO
KOHTPOJISL, TOIIa KaK (pa3a paccraliieHusT HeCKONBKO YIUTHHSUIACh OTHOCHUTENBHO TaKOBOM MHTAKTHBIX KpbIc (p<<0,05, Tabm. 3).
YkopoueHHe oOIIeld NPOXOKUTEIBHOCTH ONMHOYHOIO COKPALICHHs HMCCICAYEMON MBIIIIBL, JIATEHTHOTO Iepuoja
cokpameHus, (a3bl YKOPOUEHHS, IUIATO M PACcCIabICHUsI, UMEBIIEe MECTO y JKMBOTHBIX, KOTOPbIE Ha NMPOTSHKECHUH
OIIPEJIETIEHHOT0 BPEMEHH IOABEPTaiiCh NPUHYAUTEIHHOMY IUIABaHWIO, KOCBEHHO CBHJIETENBCTBYET B IIONB3Y
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YBEIMYCHUSA JONMH OBICTPHIX MEIIICYHBIX BOJOKOH B COCTaBE WX MBIIIIEL, ITOCKOJBKY JUISI OBICTPBIX BOJIOKOH
XapaKTepHa MEHBIIIAS, TI0 CPABHCHHUIO C MEUICHHBIMH, MIPOIOJIKUTEIIEHOCTE (a3 OMUHOYHOTO MEIIIIEYHOTO COKPAIIICHHUS
U B CBSI3U C 9THM MEHBIIAsl YacTOTa TETAaHU3AINH, HO TIPH 3TOM OOJIbINAs yTOMIISIEMOCTS [8].

Tabnuma 3

Cpennue 3navennst (X = M) NpogosKHTEILHOCTH IEPHOIOB OHHOYHOT0 COKPALIEHUs EPeHE
00/1b111€0ePIOB Ol MBIIIIBI MHTAKTHBIX KPBIC M *KUBOTHBIX, MOIBEPraBIIMXCs MVIABAHUIO HA NPOTsskeHnnu ot 10
10 60 mueid

TIpoOIDKUTENBHOCTD EPHOIOB OJAMHOYHOIO COKPALIECHUS, MC
I'pyrima >KHBOTHBIX JIATEHTHBIN TIEPHOI TponomxutrembrocTs
coKpaLCHHs (asza ykopoueHus (asa miato (hasa pacciab-neHus OJJMHOYHOT'0
COKpAaLIEHUS!
KonTpons 12,840,51 32,2+1,82 13,3+0,92 32,1+1,28 89,5+4,05
10 nHeit niaBaHus 9,8+0,42* 28,5+1,69 14,5+0,98 32,1+1,45 84,8+4,38
20 aHeit ruiaBaHust 9,5+0,53* 25,4+1,12% 10,040,78*° 27,3+1,11%*° 72,243,24%*°
30 nHeit rtaBaHust 9,0+0,42* 25,4+1,19* 9,840,85*° 26,8+1,16*° 71,04£2,21%*°
40 nHeil nuIABaHKS 7,9+0,28*°° 26,6+1,26* 12,7+0,98 35,1£1,45™ 82,3+3,88"
50 mHel TaBaHus 9,4+0,11*" 26,7+0,77* 14,8+0,95° 35,1+1,08™ 86,2+2,97™
60 1Hel IaBaHus 11,2+0,82% 31,8+0,98™" 14,2+1,02™ 38,0+1,11%™ 95,3+2,95™"

IIpuMeuaHus Te e, 4TO U K Tabnuie 2. = — pasMums CTATHCTHUECKH 3Ha4uMBbI (p<0,05) OTHOCHTENHHO COOTBETCTBYIOLIMX 3HAUEHHI JKHBOTHBIX,
NJaBaBIIMX Ha TMpoTskeHuu 40 jueif; ” — pasmuuus craTHUCTHYecKd 3HA4YUMBI (p<0,05) OTHOCHTENHHO COOTBETCTBYIOIIMX 3HAYEHMH JKUBOTHBIX,
MJIaBaBIIMX Ha NMPOTSDKEHUH SO THEH.

B 101163y BO3MOXKHOCTH YaCTUYHOTO BBIKITIOUEHHsI OBICTPBIX IBUIATENILHBIX €IMHUL] U3 COKPATUTEIBHOrO aKkTa Ipr
pHTMH‘-lCCKOﬁ pa60Te MBIIIIIBI BCICACTBUE Pa3BUTUA YTOMJIEHUS B HHUX CBHUACTEIILCTBYCT U HEMOHOTOHHBIH XapakTep
HO/AEPKAHUS aMIUIMTY/IbI MBIIIEYHBIX COKPAIEHUH, TUITUYHBIN JUI KpbIC, IUIaBaBIIMX Ha MpoTsbkeHuu oT 10 mo 50 mgHed.
CyU_[HOCTL 9TOr0 HEMOHOTOHHOI'O XapaKTepa MoAACpKaHU aMIUTATYAbl MBIIIICYHBIX COKpaLL[eHI/Iﬁ COCTOUT B TOM, YTO ITOCJIC
JIOCTIDKEHHUSI MBIIIIIEH MaKCUMaJbHOH aMILUTMTY/bl COKpalieHus (T.e. 10 OKOHYaHWH Iepuojia BpabaThIBaHMUs) IOCIEe
KpPaTKOBPEMEHHOI'O yJACpKaHWs Ha 3TOM YPOBHE aMIUINTy[la HA4YMHACT CHWKATBCs, IIOCJIE€ YE€ro BPEMEHHO BHOBbH
YBEIIMINBACTCA. HpI/I‘-ICM nepuoapl IoAbEMa W YMCHBIICHUS aMIUTATYAbl OJAWMHOYHBIX COKpaIIleHI/Iﬁ nepezmeix'l
00b1IE0EPIIOBOM MBIIIIIBI 32 7-CEeKYH/IHBI MHTEPBAJI € PUTMHUYECKON padOThl MOTYT HECKOJIBKO pa3 CMEHSITh JPYT APYra.
Cam 1o Ce6e HEMOHOTOHHBIH XapaKTep yACpKaHUA aMIUIMTYAbl BBI3BAHHOI'O COKpAIICHHA MbIIIBI Ha MaKCHUMaJIbHO
BO3MOKHOM YPOBHE HE SIBJIICTCS IIATOIOTMEH ¥ TUIIMYEH NPH KPaTKOBPEMEHHOM paboTe st OONMBIIMHCTBA OBICTPBIX MBIIILL,
a TpH JUIMTENbHOM paboTe OH BCTPEYaeTcsi U B OONBIIMHCTBE CMEMIAHHBIX MBI W OOYCIOBJIEH TEeM, YTO OBICTPO
yTOMIIsIeMble OBICTPBIE MBILICYHBIE BOJIOKHA NP BBI3BAHHOM COKDALEHWH MBIIIEI 110 NPUYMHE Pa3sBUTHS YTOMIICHHUS
BPEMEHHO BBIKITIOUAIOTCS U3 COKPAILEHHUS, a 3aTeM BKIIIOUAIOTCs BHOBB [1]. BmecTe ¢ Tem, Hai4ue Takoro HeMOHOTOHHOIO
XapakTepa MOJUICPyKaHus aMIUTUTYbl COKPAIIEHHs, HETUITMYHOTO TpU 7-CEeKYHIHOWU paboTe mepenHei OobiieOepioBoii
MBIIIIB] HHTAKTHBIX XKUBOTHBIX M HAOIIONAEMOr0 Y KpBIC, IUTABAaBIIMX Ha NPOTsbkeHu oT 10 mo 50 maHel, sBisercs oxHuM
13 CBUIETENBCTB B MOJIB3Y YBEINYECHHUS 1O OBICTPBIX JBUTATENBHBIX SMHUL B COCTABE MX MBILIIIBL

Hapsinmy ¢ ompeneneHHBIMH HM3MEHEHMSMH HPONOIDKHTENBHOCTH (a3 OOWHOYHOTO COKpAlleHHs IepenHeit
OoIbI1e0epIIOBO MBILIIBI B JUHAMUKE IUIABATEIFHOrO MIEPHO/Ia, BO MHOIOM XapaKTepH3YIOIMMHU €€ CKOPOCTHBIE CBOKCTBA
U THCTOXMMHYECKHI Npoduib, mperepreBand M3MEHEHHsS M 4YacTOTa TETAHW3alMd MBIIIIE], [POAOIDKHTENBHOCTD €€
BpabaThIBaHUS W MAaKCHMAIBHOM YCTOHYHMBOH pabOTOCHOCOOHOCTH, TAKKe KOCBEHHO OTPKAIOIME CKOPOCTHBIE
0COOEHHOCTH CKEJIETHOM MBIIIIBL. AHAJINW3 YacTOTHI ANEKTPUYECKOr0 Pa3ApakeHHs MajoOepIioBOr0 HepBa, IpU KOTOPOIt
JIOCTHTaeTCs TIepexoy nepeHell 00nbIe6epIIoBOi MBIIIIIB! K IIaJKOMY TETaHycCy, MOKa3all, YTo IUIaBaHUE Ha MPOTSHKEHUN
10-50 mHe# cOMpoOBOXIATIOCH YBETMYEHHUEM ITOTO TapaMerpa, Toria Kak ciycts 60 qHeil IuiaBaHus 4acToTa TeTaHH3alluH
niepenHeii OoNbIeOepIIOBOM MBIIIIBI Y OONBIIMHCTBA )KUBOTHBIX 3TOM rpymibl (6 u3 10 ocobeit) Bo3Bpalaiack K YPOBHIO
KoHTponsA (25-28 T'm), m Tombko y 4 >KMBOTHBIX IIEPEXOA MBIIIIBI K TJIAJKOMY TETaHYCY MHPOHCXONWI TPU YacToTe
ANIEKTPUYECKOro pasfpaxeHms ManobepmoBoro HepBa B 29-30 I'm Kpome toro, cmycrs 10-30 npHeit mmaBaHus
TIPOJOIDKUATEIIFHOCT BPaOaThIBAHUS MBIIIIIBI YTHHIETCS TI0 CPABHEHHUIO ¢ MHTAKTHBIMH KUBOTHBIMH (p<0,05), TOorIa Kak B
nmanpHedmem (cmycts 40-60 mHel mmaBaHMS) BO3BpAIIaeTCs K KOHTPOJIBHOMY ypoBHIO (Tabm. 4). Bmecre ¢ Tem,
MIPOJOIDKUTEIIFHOCT  YCTOMYHMBONH MAaKCHMAIBHOW PabOTOCTIOCOOHOCTH TepeaHei OonbIieOepIioBOil MBIIIIEI  KPBIC,
IUIABABIIHMX Ha mporsokeHnd ot 10 no 50 mHeH, okaszanack MeHbIe ypoBHS KOHTpors (p<<0,05, tabm. 4). [Ipuuem Hambomnee
BBIPQKCHHOE COKpAICHHE MEpUOa MaKCHMaJbHOH YCTOWYMBOW pPabOTOCIOCOOHOCTH OBUIO XapakTepHO Ui KpBIC,
riaBaBimx Ha nporsbkeHnd 20-30 mreit. Kak oOcyxkaanock paHee, IMEHHO B 3TOT IUIaBaTenbHbIi mepuon (cmycts 20-30
JIHE) IMEJI0 MECTO YMEHBIIIEHHE IO CPABHEHUIO C MHTAKTHBIMH )KUBOTHBIMH HE TOJBKO OOIIEH JTUTETHHOCTH OJMHOYHOIO
COKpAIlleHMs, HO W JIATCHTHOTO IIEpHOJa COKpamieHWs, (a3pl yKOpodeHwWs, IUIaTO W paccraabieHus, a Tarke Oomee
BEIpakeHHOe mocie 30 mHel IuiaBaHWs, B CPaBHEHWH C MPEpIIyMMMu cpokamu tuiaBanws (10-20 mHeid), yBemmdeHue
MaKCUMAJIbHO JTOCTIKAMOM aMIDIATYABI COKpAIIeHUs] MBIIIE (cM. Tabi. 2). Bee 9T (hakThl CBHOCTENHCTBYIOT B TONB3Y
Hanbomee BRIPAKEHHBIX CIIBUTOB THUCTOXUMHYECKOTO MPO(HUIIS MBIIIIEI IMEHHO cIycTs 30-AHEBHBIN TIEpHUO CXKESIHEBHOTO
KPaTKOBPEMEHHOTO TuIaBaHus. [10 OkOHYaHMHM 2-X MECSMHOTO CpPOKa IUIaBaHMS MPOIOIDKUTENEHOCTE ITEPHOMA YCTONYMBON
MaKCHMaJIbHOW pabOTOCIOCOOHOCTH, TakKe KaK M CKOPOCTh BPaOaThIBAHMS MBIl BO3BPAIAINCH K YPOBHIO KOHTPOIS,
YTO HapsIly ¢ HOpMAIIM3AIMeN UTMTEIbHOCTH (ha3 OAMHOTHOTO COKPAIIIEHHS MBIIIIIEI CITY>KHUT €111 OIXHUM MOATBEPKIACHUEM
B TONB3Y HOPMAIM3AIMM €e THUCTOXMMHYeckoro mnpodwmst. [lomBoas uror pesyabTaTaM HCCIEAOBAHHS, HEOOXOIUMO
OTMETUTh, YTO XPOHMYECKWE YMEpPEHHbIe (HM3NUECKHE HArpy3Kd, MOJACIHPYEMbIE ITyTeM €XKEIHEBHOIO IUIABAHMS
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HapacTaroleH NTUTENFHOCTH 0e3 MPUMEHEHHS JJONOMHHUTEIFHBIX TPY30B M HE BBI3BABIIIE ITOTEPHU Beca Tela, O0YCIOBIIIN
olpeieNieHHbIe (pa3HbIe M3MEHEHHS Psa MapaMeTpoB, OTPaXKAIOMIMX BO3MOXKHBIC CIBUTH THCTOXHMHYECKOTO TMPOQmIist
TepeHeil OONBIICOePIIOBON MBIIIIIBL, SBISTIOIICHCS JTOKOMOTOPHOM M MPUHUMAIOIICH yJacTHe B IDIaBaTeIbHOM akte. B
YaCTHOCTH, yke Tocie 10 aHel raBaHus HaOITIOMAIOTCS TIPH3HAKH, KOCBCHHO CBHICTEIECTBYIOIIHE B TIOB3Y BO3MOXKHOTO
YBEIHYEHHUS JIOJH OBICTPHIX MBIIICYHBIX BOIIOKOH B TIEPEIHEH OONBIICOSPIIOBOM MBIIIIIE: YKOPOUCHHE JIATCHTHOTO TIEPHO/IA
COKpAIIICHUS, YBEIIUYCHHE MAaKCHMAaJbHO JOCTIDKUMOW aMIDUIUTYIBl COKpAICHUS, V/UTMHCHHE IepHONa BpaOaTHIBAHUS,
YKOpPOYEHHE MEPHO/Ia MAKCUMAITLHOW YCTOWYUBOH paOOTOCITOCOOHOCTH MBIIIIIIBI U YBETTMICHHE YaCTOTHI €€ TeTaHU3AIIUH.
Tabmuna 4

Cpennue snavennsi (X = M) NpogoIKATEIHLHOCTH TOCTHREHAS TEPETHEI 00IbIIe0ePHOB 0l MbIIIIIEH
MAaKCHMAJbHOH aMILUIUTY/bl COKPAILICHHUS U ee yAep:KaHUs HA MAKCHMAJIBHOM YPOBHE Y HHTAKTHBIX KPBIC H
sKHBOTHBIX, IOIBEPraBIINXCsl MPUHYANUTEJHHOMY IVIABAHMIO HA NpoTsikeHuH ot 10 1o 60 nHeit

TTpo0IKUTENLHOCTb TIEPHOJIOB, C
I'pynma »KMBOTHBIX
JIOCTIYKEHHS MAKC. AMIIIHTY/IbI COKPAILIEHHSI yIepKaHUs MaKC. aMILTATYbl COKPAIEHHs

Konrpons 1,240,18 5,1+0,38
10 jueit naBanus 2,3£0,21" 3,0+0,22°
20 nHeit napaHus 2,1£0,19 1,0£0,08"
30 nHeit nnapanus 2,1+0,11" 1,5+0,18""
40 nueit napaHus 1,240,12"% 3,0+0,24™
50 nHelt nnaBanus 1,240,14™ 3,1+0,33™
60 nHeit TIaBaHUS 1,0+0,09™* 4,9+0,37"

IIpumeuanus te xe, uTo U K Tabnuue 2 u 3.

Cnycrst 20-30 nHeit Ha (poHE W3MEHEHHsl BBIIIC YKa3aHHBIX MapaMeTpoB HAONMIONAECTCS M YMEHbIICHUE
HPOAOIDKUTENBHOCTH (ha3bl YKOPOUCHHUS, IUIATO U pacciadiIeHus, YTo CIIYKUT elle Oonee SPKUM MOITBEP)KACHUEM B TONB3Y
BO3pACTaHusl J0JIU OBICTPBIX BOJIOKOH 3a CHET TpaHC(OopMaIKi MEJICHHBIX WIIM OKCHAATUBHO-TITUKOIIMTHYECKHX B OBICTPBIE.
Bmecre ¢ Tem, crycrst 60-aHEBHBIN NMEpHO TUIaBaHKS CKOPOCTHBIE XapaKTePHCTHKHU TepeHel OOMbIIeOepIiOBOM MBIIIIBI —
HPOJIOSDKHUTENTBHOCTD JIATEHTHOTO MEPUO/ia COKpAILeHus], (ha3bl YKOPOUESHHS U TUIATO NP OJMHOYHOM COKPAILCHHH, TIEPHO/IOB
Bpa0aThIBAHKS MBIIIIBI ¥ MAaKCUMAaJbHOW YCTOMYMBOH PabOTOCIIOCOOHOCTH HOPMAaM3YIOTCs, a (haza paccraOieHus Jaxe
HECKOJIBKO YITMHSIETCSI OTHOCUTENLHO KOHTPOJIS, YTO CBHETEIBCTBYET B MOJIb3Y HOPMAIM3AIMK TUCTOXUMHUYECKOTO ITPOpHIIS
MBIIIIIBI. B MOJIB3Y BO3MOXHOCTH THCTOXMUMHYCCKHUX M3MEHEHUM B CKEJIETHBIX MbIIIIax IpHU (I)I/ISI/I‘{GCKI/IX Harpyskax "
CYLIECTBOBaHMS 3aBHCUMOCTH XapakTepa TaKMX W3MEHEHHMH OT THIIAa Harpy3kKd M MeTabOIMYEeCKUX OCOOCHHOCTEH
COCTABJISIOIIMX MBIIIITY BOJIOKOH CBHIETEIBLCTBYIOT PE3YIIBTAThI HCCIIEJOBAHHI HEKOTOPBIX aBTOpoB [7, 9, 11].

VimeBmmMii MecTO B YCIOBHSX HAILEro SKCIEpHMeHTa (a3HbId XapakTep (pyHKIHMOHAJIBHBIX MEPECTPOCK B
niepeHei OobIeOepIIOBO MBIIIIE, 00YCIIOBJICH XapaKTepOM MPUMEHIEMOi HaMU (PU3UYECKON HAIPY3KU M UCXOIHBIMU
(YHKIIMOHAJBHBIMH OCOOGHHOCTSIMH MBIIIBL. B 9acTHOCTH, B HAaIIMX HCCISOOBAHMAX IPUMEHSIACh yMEpeHHas
JMHaMHUYecKas (pU3HYeckas Harpy3Kka HeOOIbLION MPOJOIDKUTENEHOCTH (0T 5 MUHYT B Hadaje Hepuoza IuiaBaHus o 35-
40 MHMHYT K OKOHYAHHIO 2-X MECSYHOTO NEpUOJia), KOTopas He TpeOOoBaia TPEHUPOBKH yYaCTBYIOIIMX B HEil MBI Ha
BBIHOCJIUBOCTb, @ NPEAIIONaraia KpaTKOBPEMEHHYIO MX aKTHBAIMIO (B MEPHO]] COBEPLICHUS IIaBaTE/IbHbBIX JIBIKCHUI),
CMEHSIIOIYIOCS TIEPHOAAMH 3aMHpPaHUs KUBOTHBIX B Boze. [IpuueM B mepBble Henlenu IUiaBaHus (Qu3HUecKas Harpyska
OblTa OYEHb KPaTKOBPEMEHHOH, HO TpeOoBana (hOpMHUPOBAHMS IUIABATEIBHBIX HABBIKOB, OCYLIECTBIISUIACH B PEXHUME
pe3kux (asHBIX ABIKEHHH, OOECICUMBAIOIINX YASp)KaHHE >KUBOTHOTO Ha Boje. Takue peskue (hasHble ABIDKECHHS
JIOKOMOTOPHBIX MBIIII] KOHEYHOCTEH MpeInoaraal KpaTKOBPEMEHHYIO aKTHBALMIO X OBICTPBIX ABUTATENbHBIX €ANHUIL.
B mocnenyromem (cmycts 30 mgHelt mmaBaHWS), HECMOTpS Ha TO, YTO JUIMTEIBHOCTh €XKEIHEBHOTO IIIABAHUA
yBenuuuBaiach 10 20-30 MUHYT, OHO HE BBI3BAJIO TAKOTO CYLIECTBEHHOrO (pa3HOTrO HANPSDKEHUsI JIOKOMOTOPHBIX MBIIIILL
KOHEYHOCTEH, KaK B II€pBbIe HEAENH, TOCKOJbKY KHUBOTHBIE YK€ 00ydalllch K 3TOMY MOMEHTY XOPOLIO NepKaTbCsl Ha
BOJE M 3aTpayMBad MEHbIIEC YCHIMH, TPeOYyIOIIMX y94acTHsi OBICTPBIX IBUTATENBHBIX CIMHUI, HA BBIIOJHEHHE
©KETHEBHBIX IUIABATEIBHBIX TPEHUPOBOK. TakmM 00pa3oM, MO Mepe HaydeHHs XMBOTHBIX IUIABAHHMIO, HECMOTPS Ha
HapacTaHHE €ro IPOAODKUTEIBHOCTH, HAarpy3ka Ha OBICTpBIC IBHIATENbHBIC EIUHHIBI JIOKOMOTOPHBIX MBIIIII
KOHEYHOCTEH yMEHBIIANach IO CPAaBHEHHWIO C TAKOBOW B TEpBBIE Hemenu IUiaBaHus. Kpome Toro, 35-mmHyTHas
MIPOJOJKHUTEIBHOCTh IUIABAHMS, NPHMEHsAeMass B KOHIE 2-X MECSYHOTO IUIABATENBHOTO TEpHOMa, HE SABISUIACH
WCTOMIAIOIIEH Harpy3KOW AJsl KpbIC, ITOCKOJIBKY OHM MOTYT BBIICpP)KHBAaTh HAaXOXKJICHHE B Boae 0Oe3 mepepbiBa Ha
npotspkeHnr 6-8 vacoB [6]. Hopmanusarms (yHKIIMOHAIBHBIX XapaKTEPUCTHK IepefHel OobIeOepIlOBO MBIIIIIBI
O€NbIX KPBIC K OKOHYAHHIO 2-X MECSYHOTO IIEPHO/IA IUIABAHUS CBHUJIETEIBCTBYET B MOJIB3Y YMEPEHHOCTH NPUMEHSIEMOM
HaMH (pU3MUECKON HArpy3KH M BO3MOJKHOCTH PA3BUTHS alaNTAllNN K HEH.

@dusnveckass Harpy3ka MOXET BBI3BIBaTh CaMble pa3HOOOpa3Hble MeTabonmuiecKkne W (PyHKIHOHAIBHBIE
MEPECTPOMKHN B CKEJIETHBIX MBILIIAX, 3aJ€HCTBOBAHHBIX B €€ OCYLIECTBICHHU. [IpuueM xapakTep 3TUX H3MEHEHUU
3aBHCHT HE TOJNBKO OT THUIA W AJIMTENFHOCTH HAarpy3Kd, HO M OT THNA CKEJIETHBIX MBI, B HEH yJ4acTBYIOIIHX.
JnurensHast ymMmepeHHast GU3MUYecKas Harpy3ka COMPOBOXKIACTCS ITOCTETICHHBIM Pa3BUTHEM IOJHON afanTaluy K HEH,
KOTOpast JOJKHA 00YCIaBIMBATH HOPMAIIM3ALMIO META00IMUECKUX U CTPYKTYPHBIX OCOOCHHOCTEN yJacTBYIOIINX B HEH
CKEJIETHBIX MBIIIII, YTO CIY>KHT HOATBEPKICHNEM B MOJIB3Y YMEPEHHOCTH Harpy3KH.

S N

1. YMmepennas usudeckas Harpyska, mpuMeHsieMas Ha npoTsbkeHnu ot 10 1o 60 aHel, He TOBIHSIIA HA JUTUTETHLHOCTD

65



» Ceim meouyunu ma odionozii”, nomep 2 2011 pix

JIATEHTHOTO TMepHroa BO3OYKIEHHS NepeHel 0oybIeOepioBoil MBIIIIBI M HA/ISKHOCTh CHHAIITUYECKOH Iepeadn, HO
00yCIIOBIIIa YBEJIMYEHHE MAaKCUMAIBHO JOCTIKMMOM aMIUIUTYAbI MBIIIEYHOTO COKPAIIEHHs, KOTOPOE UMENI0 MECTO YKe
ciycts 10 mHel naBaHUs M COXPaHATIOCh HA MPOTSHKEHUH BCETO 2-X MECSIYHOTO €r0 MEpUoa.

2. Cnycrs 10 nHell miaBaHuS y JKUBOTHBIX YK€ HaOJIOANNCh NMPH3HAKH, KOCBEHHO CBHIETEIBCTBYIOUINE B TIONB3Y
BO3MO)KHOT'O YBEJIMYEHUs JOJM OBICTPHIX MBIIIEYHBIX BOJIOKOH B TEpeaHeil OONbIIe0eplioBoi MBIIIIE: YKOpOUYEeHHUE
JIATEHTHOTO IIEPUOJa COKPAICHUS, YBEIWYEHHE MAKCHMAIBHO JIOCTIDKMMOW aMIUIMTYIbl COKpamleHHs Ha QoHe
OTCYTCTBUSI I3MEHEHUI MBIIIEYHON MacChl, yUTMHEHHE Nepruoa BpabaThIBAHU, YKOPOUSHHE TIEpHO/ia MAaKCHMAaIIbHOM
YCTOWYMBON paOOTOCIIOCOOHOCTH MBIIIIBI M YBEJTHUCHHE JacTOThI ee TeTanm3anuu. Crycts 20-30 nHel TutaBaHus Ha
(hoHEe U3MEHEHNs BhIIIE YKa3aHHBIX ITapaMeTPOB MMENO0 MECTO W YMEHbBIIEHNE NPOJODKUTENFHOCTH (a3 yKOpOUeHUs,
IUIATO W paccialieHus, YTO CIYXHT emie Oonee SPKUM TOATBEP)KACHHEM B IOJb3y BO3PACTAHUS JOIH OBICTPBIX
BOJIOKOH B MBIIIIIE.

3. Hdns xpblc, IIaBaBOIMX Ha NpoTspkeHnU oT 10 mo 50 nHeH, nmpu pUTMHYECKOH 7-CeKyHAHOW padoTe MBIMIIIBI ObLT
TUNNYEH HEMOHOTOHHBIM XapakTep MOJAEpP)KaHUS MAaKCHMAJIbHOH aMIUINTYAbl MBIIIEYHBIX COKpAllleHUH, He
XapaKTepHBIX I WHTAKTHBIX KUBOTHBIX M CBHAETEIBCTBYIOUIMH B MONb3y BO3MOXKHOCTH YaCTUYHOTO BBIKIFOUEHUS
OBICTPBIX BUrATENbHBIX €IUHUI] U3 COKPATUTEILHOTO aKTa BCIEACTBHE Pa3BUTHS yTOMIICHUS B HUX.

4. Cnoycrst 60-IHEBHBIH TepuO] TUIABaHUS CKOPOCTHBIE XapaKTEPUCTHKH IepeiHeil O0oibplie0epIioBOH MBIl —
MIPOJIOJDKUTENBHOCTD JIATEHTHOTO TIepHojJia COKpaleHus, (a3bl YKOPOUEHHs M IUIATO MPU OJWHOYHOM COKpAIlleHUH,
MIEpHO/IOB BpaOaTHIBAHUSI MBI U MaKCUMaJbHOW yCTOHYMBOM pabOTOCIOCOOHOCTH — HOPMAlM30BAINCH, a (asa
pacciabieHust Jaxke HECKOJIbKO Y/UIMHSIIACH OTHOCHTEIIBHO KOHTPOJIS,, YTO CBHUAETENLCTBYET B OJIb3Y HOpPMaIU3aliu
THCTOXUMHYECKOTO NPO(QHUIIST MBIILIIIBL.

Ilepcnexmuest OanvHelumux ucCcie008anuil 6 OAHHOM HANPAGNeHUU. B cea3u co CMUMYIUPYIOWUM
GIUSHUEM UCHONbL3YEMOL HAMU MOOeNU NIABAHUs HA Oblcmpule Mblileulble GOJIOKHA nepedHell 6onvulebepyos6oll
MbILUYDLL, HAMU OBLIO BbICKA3AHO NPEONONONCEHUE OMHOCUMENLHO BO3MONCHOCMU HEKOMOPO20 CAANCUBAHUSL NOO
Oeticmeuem NIABAHUSL KAMAOOIUHECKUX 3PPeKmos XpOHUYeCKU B80OUMbBIX 2IOKOKOPMUKoudos Ha muviuyy. Ha
NPOGEPKY CRPABEeOIUBOCTIL IMO20 NPEONONOICEHUS HANPAGIEHbl HaAulY OalbHetiuue UCCIe0068aAHUSL.
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BIIJINB TIOMIPHUX ®I3NYHUX HABAHTAKEHD, INFLUENCE OF THE MODERATE PHYSICAL
1O MOJIEJIOBAJIMCS HIJISIXOM LOADINGS, MODELED BY COMPULSORY
MMPUMYCOBOTI'O TIVIABAHHSI, HA SWIMMING, ON FUNCTIONAL CONDITION OF

®YHKIIOHAJIbHU CTAH JIOKOMOTOPHOI'O THE LOCOMOTOR SKELETAL MUSCLE OF
CKEJIETHOI'O M'SA3A BIUIUX IITYPIB WHITE RATS
Tpyu B.B. Trush V.V.
B ekcrepuMenTax Ha OiMMX Iypax BCTaHOBICHO, In experiments on white rats it has been shown

mo momipHi (Gi3wuHi HaBaHTaXeHHs, ski mozmemoBanucst that the moderate physical loadings, modeled by daily
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IIJISIXOM IIOJICHHOTO TIaBaHHS HapOCTAl04oi TPHUBAIOCTI Oe3
JIOIATKOBUX BaHTaXXiB, OOYMOBWIN TEeBHI (a3Hi 3MiHU psay
CWJIOBMX 1 NIBHAKICHMX IIapaMeTpiB, KOTpi BiIOMBAIOTH
MOXIIUBI 3CYyBM TICTOXIMIYHOTO TPOQUII0 TEPEeTHBOrO
BEJIMKOTOMIJIKOBOr0 M'siza. 30Kpema, yxe micing 10 1HiB
IUIAaBaHHS CIOCTEpIraloThesl JEsKi O3HAKM, II0 IO0i4HO
CBiYaTh HAa KOPUCTh MOXKJIMBOTO 30UTBLIEHHS YacTKH
LIBHIKUX M'S30BHX BOJOKOH Yy M'si3i, siKi 30epiratorbesi i
HaBITh migcumooThes micns 20-30 nHiB ruiaBaHHs. PaszoM i3
TAM, TI0 3aKiHYeHHI 60-JA€HHOrO TmepioAy IUIaBaHHS
LIBHIKICHI XapaKTEepPUCTUKU MepeHBOT0
BEJIMKOTOMIJIKOBOTO M'si3a HOPMATI3YIOTHCS, IO CBITYHUTH Ha
KOpHCTh HOpMaJi3alii H#oro ricroximiuHoro npodimato, Toai
SIK MakCHMaJbHO JOCS)KHA aMIUNTy[a CKOPOYEHHs M'siza
3aJIMIIAETHCS 301TBIICHOI0 MI0I0 KOHTPOJIO, 110 MOXKE OyTH
BUKJIMKAHO PO3BHTKOM Jiesikoi TinepTpodii m'si3a 10 1boro
€KCIIEPUMEHTAJIBHOTO CTPOKY.

KunrouoBi ciioBa: ckenerHuii M's3, moMipHe QizudHe
HaBaHTa)KEHHSL.

swimming of accruing duration without additional
loads, have caused certain phase changes of some power
and speed parameters, which having reflected possible
changes of a histochemical profile of forward tibial
muscle. In particular, already after 10 days of swimming
some signs, indirectly testifying about possible increase
of the part of fast muscular fibres in a muscle, have been
observed, which have been remained and even have
been increased after 20-30 days of swimming. At the
same time, after the 60-day period of swimming speed
characteristics of forward tibial muscle have been
normalized that has testified about normalization of its
histochemical profile, while maximal achievement
amplitude of muscular contraction has remained
increased concerning the control, that has can been
caused by development of some hypertrophy of a
muscle to this experimental term.

Key words: skeletal muscle, moderate physical
loading.

Cratrsa Hagivnuia 28.01.2011 p.

YK 612.323+612.821.8
y O L 2
i A A,

OCOBJIMBOCTI CKJIALY BYTVIEBOJHOTO KOMIIOHEHTY IJIIKONMPOTEIHOBUX PEIENITOPIB
CJIM30BOI OBOJIOHKH IIJIYHKA 3A YMOB [TPO®IJTAKTUYHOI'O BBEJIEHHS I'JIIITPOJIIHIB Y
YPIB B YMOBAX CTPEC-IHAYKOBAHUX YPA’KEHb

PN N N S N NSNS NSNS NSNS NSNS

Bcranosreno, 1o BBeaenns rinpoininos (Pro-Gly-Pro, Gly-Pro ta Pro-Gly) nepen HaHeCeHHSM cTpecy y 3HauHii
Mipi 3aro0irajno CTpyKTYpHHUM 3MiHaM B CJIM30Bid OOOJIOHIY IIUTyHKA, BUKIMKAHUX CTPECOM. 32 YMOB PO3BHUTKY €PO3MBHO-
BUPA3KOBHX Ypa)KE€Hb B CIIM30BIH OOOJOHII NUTYHKa WLIypiB BiIOYBAaIOTHCS AECTPYKTHMBHI 3MIHM TNapeHXIMAbHUX 1
CTPYMAJIbHUX EJIEMEHTIB, /IO CKJIaay SIKMX BXOJSTH KOJAreHOBI 1 €JacTHHOBI BOIOKHA, 8 BBEJICHHS KOMIIOHEHTIB KOJIareHy
(TinponiHiB) 3arnodirae MOMIKOHKEHHIO Ta CTUMYITIOE PEreHepallito KOJIareHOBUX BOJIOKOH CTPOMH.

Karou4oBi ciioBa: rmiinposiHy, ciM3oBa 000J0HKA MUTYHKA, TICTOMOP(OIIOTis, JIEKTHHOT1CTOXIMis.
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Poboma euxonana 6 pamrkax Hayko8o-00ciionoi memu “Jlocniodcentss Mexanizmie QyHKYioOHy8aHHs Opeanie
mMpagHo2o0 mpakmy ma po3poboka memoodie ix ropexyii” (Ne oepowcasnoi peccmpayii 0104U009878) Kuiscvrozo
HayioHanvHo2o yHieepcumemy imeni Tapaca Lllesuenka ax cK1a0080i KOMNAEKCHOI 0epicA8HOI HAYKOBOI npocpamu
“300po8’a aoounu”.

[Iupoka mOMmMMpPEeHiCTh BUPA3KOBOI XBOPOOH 3 MOCTIHHOIO 3arpo3010 YCKIaTHEHb, HEJOCTATHA €(DEeKTUBHICTD
CyJacHHX JIKapCHKUX 3acO00iB, IO MOMEPEKYIOTh PEHHUINBYIOYI BUPA3KH, BUMAra€ IOMIYKY OifbIl e(peKTHBHUX
MpodLIaKTUIHNX 1 JTIKyBaJbHUX aHTHBHPA3KOBUX 3aco0iB. Hamry yBary mpuBepHym# TIIMpPONIHHU, SKi BiIIirparoTh
BaXXTUBY pPOJib y (POPMYBaHHI 3aXMCHHX PEaKiliii MPOKCUMAJILHOTO BIJUIUTY TpaBHOro Tpakty [3]. PaHime Hamu Ha
MOJIEIISIX BUPA3KOYTBOPEHHS (€TaHOJOBA, CTPECOBA, IHAOMETAIHOBA, alleTaTHA, IEepeB'si3ka Iopyca 1 BBEHCHHS
peugounu 48/80) Oyno mokaszano, 1o riinponid Pro-Gly-Pro (PGP), skuii € ¢parmMeHTOM KOJareHy i elacTHHY,
MIBUITYE CTIMKICTE cim3oBoi obomonkn nuryHka (COLI) mo mii pi3sHHMX yIblieporeHHHX (HaKTOPIiB, MPOSBIIIE
OUTONPOTEKTOPHUM e(eKT i OAHOUYACHO IPUCKOPIOE 3aTOEHHS BUPA3KH IILTYHKA, TOOTO Ma€ mpodilakTHYHI 1 TiKyBaJIbHI
AHTHBUPA3KOBi BIACTUBOCTI [5, 6, 7].

BaxxmuBy poib y BimoOpaskeHHI MPOIECiB BHYTPIITHBOKIITHHHOI TpaHchopMaIii Ta MiKKIITHHHOI B3a€MOIii
TIPHU PO3BUTKY BUPA3KH BiAIrparoTh TIIIKOKOH FOTaTH IiazMaTnaHux MemOpad [8, 10]. CnenngigaicTh TIIKOKOH FOTaTiB
Ta piBeHb IX eKCIpecii BUBYAIOTH 3a JOMOMOTOI0 METO/IIB JISKTHHOTICTOXiMil, [0 JO3BOJISIFOTh BU3HAYUTH OCOOJIHBICTH
pO3TONiTy Ta HAsBHICTH PELENTOPIiB JIGKTWHIB, IO 3B’SA3yIOTh pi3HI ByrIIeBomHI AerepMinaHTH. [lepeposmomin
JMIEKTHHOBUX PELENTOpPiB MpPH BUPA3KOYTBOPEHHI MOXKE CBIOUUTH TPO TOPYIICHHS aare3WBHUX MIiXKITITHHHAX
konrtaktiB B COIL. Cunix BigmituTh, mo Haitbinema Kinekicte PGP i/a6o itoro merabomnitie Gly-Pro (GP) ta Pro-Gly
(PG) Hakonm4yeThCs B TKAHUHAX IUTYHKA [4]. Tak sk TIIinpostiHy - [[e POJMHA KOPOTKUX MENTU/IB, SKi € hparMeHTaMu
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