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CTPYKTYPHASA MEPECTPOMKA CKEJIETHBIX MBIIIII]
oA BOSAEMCTBUEM JJIMTEJIBHBIX ®PU3NYECKUX HAT'PY30K

PaznudHbIe BUIB CIOPTUBHOHN NEATEIFHOCTH 00YCIOBINBAIOT 0COOBIE TPEOOBAHMS K OTIpe-
JIEJIEHHBIM I'pYIIIaM MBILIL, KOTOpPbIE B 00JIbIIEH Mepe BBIIOIHAIOT XapaKTepHYO Ul JaHHO-
ro BHJa criopTa padoTy. [103ToMy y CTOPTCMEHOB pa3IHMIHBIX CIICIIHATI3aNNi HaOII0IaeTCs
HEOJIMHAKOBOE Pa3BUTHE CKEJIETHBIX MBIIIIL, & COOTBETCTBEHHO, U X CUJIOBBIX Ka4eCTB.
Kniouegule cnoga: mvlueunas cucmema, MbleuHas HaspysKa, cunepmpopus moiuy.

Bonbimme pusnueckue Harpy3Ku Mpu 3aHs-
TUSX CIIOPTOM OOYCJIOBIMBAIOT MOBBIIIICHHBIC
TpeOOBaHMsI KO BCEM OpraHaM U CHCTEMaM opra-
HU3Ma, B TOM YHCJIC U K CKEJICTHBIM MBIIIIIIAM.
Wzydenne n3MeHeHUH, TPOUCXOAAIINX B MBIIII-
1ax MOJ BIMSIHUEM Pa3HBIX IBUTATENBHBIX pe-
KFMOB Ha MaKPOCKOITMYIECKOM, MHKPOCKOITIEC-
KOM 1 YJTBTPaMHKPOCKOITITYECKOM YPOBHSIX, IMEET
0O0JIBIIIOE TEOPETHUYECKOE U MPAKTHIECKOE 3HA-
YeHHe, TaK KaK 3TH U3MEHEHUs OTPaXaroTCs U
Ha X (PYHKIIMOHAIBHBIX BOBMOXKHOCTSIX. B o1-
HOW 1 TOM K€ MBIIIIIIE COJIEPIKATCSI KaK ObICTPO,
TaKk ¥ MEIJIEHHO COKpallalollHecss BOJOKHA.
OnHako Hapsay CO CTPYKTYPHOM CXOXKECTHIO
OTJICIBHBIX MBIIII] MOTYT OTMEUYaThCs U CYIIIe-
CTBEHHBIE pa3lIuumsi, 00yCIOBICHHbIE (DYHKIUEH,
KOTOPYIO OOBIYHO BBITIOJTHSCT MBI, MenieH-
HO COKPAINAIOIINECS BOJIOKHA OTIMYAOTCS O0JTb-
M YHCIIOM MHTOXOHPHH, BEICOKOH aKTHBHOC-
TBHIO OKCHIaTHBHBIX SH3UMOB, IIIMPOKOH BACKYJIsI-
pu3anueli, BHICOKIM MOTEHIIMAIIOM HAKOTIICHUS
IJIMKOTeHA, OOJIBIITNM KOJTHYECTBOM MHOTIIOOMHA.
bricTpo cokpamaromuecs BOIOKHA 00JIagaoT
JIOCTATOYHO BBIPAKEHHOW COMPOTHUBISEMOCTHIO
YTOMJICHHIO, B HUX MEHEE pa3BUTa CETh KallHJ-
JISIPOB, MEHBIIIC YHCIIO MUTOXOHJPUM, BHICOKHE
[JIMKOJIUTUYECKAsE CITIOCOOHOCTh U aKTUBHOCTh
HEOKCHIAHTHBIX SH3UMOB. Kpome Toro, ObICcTpo
COKpAIIAIOIIMECs BOJIOKHA 3HAYUTEIILHO OBICTpee
pacmermisior AT®, uro obecneunBaer Ooiee
OBICTPOE COKpAIlleHHe CapKOMEPOB. DTH BOJIOK-
Ha XOPOIIIO BEIHOCIWBHI K TPEHUPOBKaM, HX aK-
TUBHOCTH CBsI3aHa C MCIIOJNF30BAHUEM aHA3PO0-
HBIX UICTOYHUKOB 3Heprud [ 1]. MeasienHo cokpa-

LIafolIrecs: BOJIOKHA COAEPKaT 00JIbIIOE KOJU-
YECTBO KOJUIareHa, KOTOPBIN SIBISETCS «CTPOU-
TEIBHBIM MaTepPHATIOM» COCIMHHUTEILHON TKa-
HU. DTO TMPUBOJUT K TOMY, YTO IIACTHUYHOCTD
YKa3aHHBIX BOJIOKOH HIDKE, OJHAKO (pyHKITUS HE
Hapymaetcs. bonee BpICOKasi MIacTUIHOCTH
OBICTPO COKPAIAIOIIIXCS BOJIOKOH CIIOCOOCTBY-
eT OoJyree OBICTPHIM W MOIITHBIM COKPAICHUSIM
[2]. CniopTuBHas IpaKTHKa MMOKa3bIBAET, UTO 11e-
JIeHAINIPABIICHHBIE TPEHUPOBKH yBEIUUUBAIOT
cCUlly W IpyTHue (yHKIMOHAIbHBIE CBONCTBA
meii [3]. Ho HaOmronar0Tes U Takue siBJICHUS,
KOT/Ia [TPY MaKCUMaJbHBIX HAarpy3Kax U HEIOCTa-
TOYHOM BPEMEHHU OTIbIXA CHJIA MBIIII HAYMHA-
€T CHIKAThCS U CHOPTCMEH HE MOXET MOBTO-
pUTH IOKa3aHHBIE UM paHee BHICOKHUE PE3yIIbTa-
THI [4]. BaxkHOo 3HaThH, KaKue U3MEHEHUS MHpPH
9TOM TIPOHCXOIAT B MBIIIIAX ¥ KAKHUM B JaJTb-
HEWIIIeM JOKEH OBITh ABUTATEIBHBIA PEKUM
CIIOPTCMEHa.

Lenp nccnemoBanust — U3y4UTh 0COOEH-
HOCTH CTPOEHHS CKEJIETHBIX MBIIII] TIOCIE JIJTH-
TENBHBIX (PU3NIECKUX HATPY30K B IKCIIEPHUMEH-
T€ Ha YIBTPAMUKPOCKOITHYECKOM YPOBHE.

MarepuaJj U MeToAbl. XOTS pE3yJbTaThl
HCCIEeIOBAHUS Ha )KUBOTHBIX HEJB3S IOTHOCTHIO
MIEPECHOCHUTH HA YEJIOBEKa, TEM HE MEHEE IKCIIe-
PUMEHTBI JAOT YPE3BBIYAMHO BaXHYI0 HH(OP-
MAIIUIO O TeX CTPYKTYPHBIX MPEOoOPa30BaHUSX B
MBIIIAX, KOTOPBIE TPOUCXOIAT IO/ BIMSIHIEM
(hm3nIecKux Harpy30K.

Hccnenoanus mpoBoawtd Ha 20 OEBIX TI0-
JIOBO3PENBIX KpbIcax JTMHUK DuIlep ¢ HayalbHON
maccoit 200-220 r. JKUBOTHBIX MMOPOBHY paszjie-
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JIVJIM HA JBE TPYIIIbI: KOHTPOJIbHYIO (MHTAKTHBIC
KPBIChI) 1 OCHOBHYIO, B KOTOPOH (PM3UIECKYIO Ha-
IPY3KY, KAKOBOH SIBJISIACh €KEIHEBHOE IIJJaBaHUE
1o 30 MuH ¢ JonoMHUTENBHBIM Ipy30oM (10 % ot
Macchl Tejla) IPUMEHSUIM B T€YEHHE 5 HEJlelb.
Bce manumynsium ¢ 1a00paTOpHBIMH KHBOTHBI-
MH BBINIOJTHEHBI B COOTBETCTBHH C HAIIMOHAJIBHBI-
My HopMamu 110 6moatuke [5]. [locne mekamm-
Ta¥H 101 YQUPHBIM HAPKO30M KYCOUYKH MBITIIIL
¢ukcupoBanu 2,5%-HbIM PacTBOPOM LIIIOTAp-
anpreruna Ha ocharHom Oydepe ¢ nodukca-
nuell B 1%-HoM pacTBOpe YETBIPEXOKCHAA OC-
Mmusi 1o MusntonuHry. O6e3Bo’KUBaHKE IPOBOIH-
JM B COIMPTAx BO3pAcCTaOUICH KOHLIEHTPAaLUU U
alieToHe, 3aJMBAIN B CMECh SIIOHAPAIIUT CO-
IJIaCHO OOIENPHUHATON MeToanKe [6].

N3ydenne Marepransa MKPOHOKHBIX U KaM-
0aJOBMIHBIX MBIIII] KPBIC 00EUX TPyl IPOBO-
JIAITHA Ha TPAHCMHUCCHOHHOM 3JIEKTPOHHOM MHUK-
pockorie [IDM-125K (Poccust) ¢ manpHeHmmm
¢dororpaduposanuem. [loayueHHbIH uppoBoit
Matepuan oOpabaThiBaid METOJaMU BapHaIlH-
OHHOM CTaTHUCTUKHU C UCIIOJIb30BaHUEM t-KpHUTe-
pust Cterogenra [7].

PesyabTarhl u ux odcyxaenue. /[nurens-
Hble (pr3MUECcKHe Harpy3KHU IPUBOAAT K TOMY, UTO
runep@yHKIHUs MBI 3aKPETIsIeTCs] COOTBET-
CTBYIOUIEH CTPYKTypHOU niepecTpoiikoil. Cpenu
MOP(OIOTHIECKUX TTPU3HAKOB, XapaKTePHU3yIO-
HIMX TUIEPTPOMHUIO MBIMIL, CIEIyeT OTMETUTh
yBeNIM4YeHUE 00beMa W MacChl OpraHa, a TaKxKe
pa3MepoB KJIETOYHBIX 3JIEMEHTOB. YBEJIUYEHHE
KOJTMYECTBA MBIIIEYHBIX BOJIOKOH HE SBISETCS
00s13aTeNBbHON XapaKTePUCTUKON TUIEePTPOHUU
MBI, XOTSI HEPEAKO €€ COMPOBOMKAAET [8].

B nporiecce mprciocoOnTENBHBIX PeaKIvii po-
UCXOIAIT MOpQoIorHdeckre mpeodpa3oBaHus Ha
Pa3IMYHBIX YPOBHSX CTPYKTYpPHON OpraHu3alliu
cKkeneTHuX Mbl. CliecTBHEM TakuX mpeodpa-
30BaHUN MOKET OBITH MeTaboJIMuecKas mepe-
CTpOIKa B MMOILIUTAX, & PH OIPE/IEIEHHBIX YCIIO-
BUSIX M I3MEHEHHE IIACTHYECKHUX CBOUCTB X 3HEp-
roo0pa3yIoKX U COKPATUTENBHBIX CTPYKTYP.

B nuromnimazmMe MBIEUHON KJIE€TKH, Ha3bIBa-
€MOM CapKoIIa3Moil, OT OJJHOTO KOHLA 10 JIpy-
TOro MPOJI0JILHO PACOAraloTCs COTHH U ThICA-
g1 MHODHUOPIILT TuaMeTpoM 1—2 MKM, ¢ KOTO-
PBIMH U CBsI3aHa CIIOCOOHOCTH MBIIIIIBI K COKPa-
mernto. 111 MuopuOpHILT XapakTepHa Horeped-
Hasl NCYEPUEHHOCTh — YEePelOBAHNE TEMHBIX U
CBETJIBIX 30H. TeMHbIE MOJIOCHI B MOJSIPU30BaH-
HOM CBETE MPOSBIISIIOT CBOWCTBA IBOMHOIO IIy-

YEeTPEIOMIICHHAS U Ha3bIBAIOTCS aHU30TPOITHBI-
mH (A-30HBI). CBETIBIEC TTOJIOCHI, TIOYTH HE 00-
JaatoIie STHMH CBOWCTBAMH W Ha3bIBAIOIIIHE-
cs M30TPONMHBIMH (I-30HBI), MEIATCS TOMOIaM
TEMHOW Z-JIMHUEN, WU 3€T-IUCKOM, a B CEpEu-
HE TEMHOH A-30HBI Pa3IHyaroT 0oJiee CBETIYIO
H-30ny, 00pa3oBaHue KOTOPOt OOBSICHSIETCS OT-
CYTCTBHEM aKTHHOBOTO MUO]HIaMeHTa. Yyac-
TOK MEXAY ABYMS COCEJHUMHU 3€T-IHCKaMHU
Ha3bIBaeTCsA capkoMepoM. Takum oOpa3oM, MHO-
dbubpmmia nmpeacTaBisier coboit psaa mocieno-
BaTEbHO COENMHEHHBIX NECATKOB THICAY cap-
koMepoB [9]. Kaxnplii capkoMep BKIIOYAET B
ce0st YITOpSJOUEHHYIO CHCTEMY TOJICTHIX (MHO-
3UHOBBIX ) M1 TOHKUX (AKTHHOBEIX ) OSITKOBBIX HU-
Tel, Wi MIO(IIIAMEHTOB, BIIEPBBIE OITMCAHHBIX
Cenr-/lpepnu. ToHkue HUTH (2 KOMILIEKTA) Kpe-
IATCSA K 3€T-AHUCKaM, a ToJjcThie (1 KOMIUIEKT)
cocpenoroueHsl B A-3oHe. Kpome ocHOBHOTO
KOMIIOHEHTa — aKTUHa B COCTaB TOHKOW HUTH
BXOJIAIT €lIe JiBa PErYISATOPHBIX Oelika — TPOTo-
HUH U TportoMuo3uH [10].

Cpenu (hakTopOoB, OIPEACTIAIONTIX MOPQOII0-
THYECKHE OTJIMYHS CKEJIETHBIX MBIIII, OCHOBHOE
MECTO OTBOJIUTCS THITY MBIIIEYHBIX BOJIOKOH.
MenneHHO COKpaIaroIecs BOJIOKHA Mpeodia-
JTAIOT B KaMOAIOBUAHOM MEITIIIIE, OBICTPO COKpa-
IIAIOIINECS — B UKPOHOXKHOM Mblie. Aipa B cuM-
TUIACTAaX WKPOHOMXHBIX MBIIII] )KUBOTHBIX OCHOB-
HOW TPYIIB UMEIOT YETKO CTPYKTYPUPYEMYIO
KapuoJIeMMY, KOoTopas o0pa3yeT IiTyOOKue NHBa-
THHAIUH, YTO YBEJIMYUBALT IIOMIA]h UX TIOBEPX-
HOCTH, 9yXpOMaTHH PaBHOMEPHO 3aIlOJHAET Ka-
puonemmMy. Koe-re BcTpeyaroTcst Ba paciono-
JKEHHBIX PAIOM siipa. Bce 9To cBUAETENnsCTByeT
00 aKTHBHBIX TPAHCKPHITITHOHHBIX MPOIIecax Ipu
(dbmudeckux 3arpys3kax. Capkomepsl kambao-
BHJIHBIX MBIIII y Pa3HBIX KUBOTHBIX UMEIOT TH-
MMYHOE COOTHOLEeHue A- u I-30H, Z-nmuHnun 6e3
ymnotHeHns. Hanbomnee xapakTepHBIMI H3MEHe-
HUSIMH B CAPKOMEPAX UKPOHOKHBIX MBIIIII] SIBJISI-
FOTCsI IOKAITBHBIE PAaCcXOKACHUsSI MUOGUOPHILIL.

B cummiactax kaMOaJI0BUIHON MBIIILBI OT-
MeyaeTcst 00JbII0e KOJTMYECTBO HIIEMEHTOB TPH-
a/Ibl — KaHAJIBIEB CapKOIUIa3MaTHYeCKON CETKU
u T-cuctem, KOTOpbIE MPOHUKAIOT IITYyOOKO
BHYTpH cuMIuiacta. CleyeT OTMETUTh, 9TO MX
KOJITYECTBO B BOJIOKHAX «KPACHBIX) MBIIIIII, K KO-
TOPBIM OTHOCHUTCS U KaMOaJIOBHIHAS, B COCTOS-
HUW TIOKOSI HE3HAYUTENbHO. JTO SBISIETCS €Ille
OJTHUM TIOATBEPX ACHUEM TUTIEPPYHKIIMH MBI-
IIIEYHBIX BOJIOKOH.
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W3MeHeHns B TOHKOM CTPOEHHUH MBIIIEYHON
TKaHH IPH JUTUTENIBHBIX (PU3NYECKUX Harpy3Kax
XapaKTEepU3YIOTCS yCUIECHHEM OTIIOKEHUS MUO-
I00MHA, 0COOEHHO Ha YPOBHE MHO(PHOPHUILT, OYa-
TOBBIMHM U3MEHEHHSIMH COJEpKaHMs TIIMKOTeHa
Y yBETUYEHUEM MUTOXOHIPHI.

MUTOXOHAPUH B UKPOHOKHOM MBIIIILIE PACIIO-
JIararoTCsl MOACAPKOJIIEMAIBHO M MEXAY CapKo-
MepaMu, OHHU pa3nvaroTcs 1o GopMe U pa3me-
pam. Ux komuuectBo paBHO (93,19+16,03)-102
B 1 MKM®, 4TO 3HAaUMMO OOJIbIIE, YEM Y HHTAKT-
HBIX JKUBOTHBIX. [IpH aHanmm3e pacripeneneHus ux
IO ATOMY IOKAa3aTeI0 BUAHO, YTO TAKOE yBEIU-
YEHHE IPOMICXOIUT B PE3YIIBTATE MOABICHNUS y4a-
CTKOB, IIOYTH MOJTHOCTBIO 3allOJTHEHHBIX MUTO-
XOHAPHUAMU. YBEITNIUBACTCS HE TOJIBKO KOJINYE-
CTBO, HO M CPEAHSIS TUIOMAAb Cpe3a MUTOXOH I~
PpHii 10 CpaBHEHMIO C STUMH [TOKa3aTeSIMU Y UH-
TaKTHBIX JKUBOTHBIX. ITO 00YCIIOBICHO MOSIBIIC-
HHUEM OOJIBIINX MO pa3MepaM OpraHesul Ha oHe
yMEHbIIIEHUS (TIOYTH BTPOE) KOJTMUECTBA MEb-
YalmMx MUTOXOHAPHUH. O QYyHKIMOHUPOBAHUH
MUTOXOHJIPUH B HANPSIKEHHOM PEXHUME CBUIEC-
TEJICTBYET U HAJIMUME B HUX OOJIBILIOTO KOJINYe-
CTBa PAcCIONIOKECHHBIX B OCHOBHOM Mapalieilb-
HO kpuct. OOpamaer Ha cebs1 BHUMaHHE TOT
¢axT, 9TO THIEPTPOPHS U THIIEPILIA3U MHUTO-
XOHJPHUM B CHUMILUIACTAX MKPOHOXKHOW MBILIIBI
nocye GU3NIECKON HArpy3KU COMPOBOKAAIOTCS
3HAYUTENBHBIM CHIDKEHUEM YHCIia TpaHysl TIId-
koreHa. Emie oHO# 0COOEHHOCTBIO HEKOTOPBIX
MUTOXOHJIpUH SIBNISETCS HAKOIUIEHUE B HUX I'pa-
HyN Kanblyd. KonrdaecTBo rpaHys MHUKoreHa no-
BCEMECTHO B CHUMILIACTaX HE3HAUMTENIbHO, YTO
CYIECTBEHHO OTIIMYAET UX OT TAKOBBIX JKUBOT-
HBIX KOHTPOJIbHOM IpyMIibl U Ha (JOHE pacpocT-
PaHEHHOCTU NECTPYKTUBHO-AUCTPOPUUECKUX
M3MEHEHUH MHTOXOHAPUN MOXET 0TOOpakaTh
CTaAUI0 JEKOMIIEHCAIIUN B 3HEPreTHYECKOM
o0ecre4eHNH BOJIOKOH HKPOHO)KHBIX MBI He-
KOTOPBIX KPBIC TIPH JITUTENEHON (U3MYeCcKOi Ha-
Tpy3Ke.

MopdomeTpudeckuii aHaIH3 MUTOXOHIPHI
B KamMOaJOBHIHBIX MBIIIIAX MOKa3all, 9To (u-
3WUecKas Harpy3Ka Tak)Ke BBI3BIBACT yBeIlNde-
HUE UX pazMepoB. CpeaHsist IIOMAAb STHX Opra-
HeJul OoJiee 4eM BIBOE IMPEBBIMIAET 3TOT XKe
MOKa3aTejib Y UHTAKTHBIX JXUBOTHBIX. HpI/I‘IeM,
KaK ¥ B KOHTPOJIE, MUTOXOHJIPUH B TTOJICAPKOIIe-
MaJIbHOI 30HE GOJIBININE MO IIJIOIIAIU Cpe3a, YeM
OpraHeIUIbl, PACIOIOKEHHbBIE MEXKAY HUOpHILIa-
mu. Takoe YBCIUYCHUE IPOUCXOAUT MU3-3a CHU-
YKEHHS KOJTMYECTBA MEIKUX MHUTOXOHIPHUH U TT0-
SIBIIEHUS KPYITHBIX OpraHesI. XoTs o0I1ee KOIH-
YECTBO MHUTOXOHJPHI B MBIIIEYHBIX BOJOKHAX
KaMOaTOBUAHBIX MBI HE YBEIUYHBAETCS, B
pe3yibTare uX 3HaYUTENFHON THIepTpodhrH 3Ha-
qyuMo (TOYTH B 4 pasa) yBEIMYMUBAETCSA HUX
00BeMHasl TUIOTHOCTH (TabyuIa).

B Hacrosiiee BpeMs CI0KUII0Ch MHEHHUE, YTO
HaOyXaHWE MUTOXOHIPHH CITY>KUT IIPU3HAKOM YCH-
JIEHUS aKTUBHOCTU OKHCINTCIBbHBIX q)epMCHTOB,
a TaKoKe MOHMKEHUS cofiepykaHuA B KieTkax ATD
u ctumyIsiiuu rmukosnusa [ 11]. [locneanuit urpa-
€T BOXHYIO POJb B DHEPreTUYECKOM oOecrede-
HUW MUOITUTOB IPY HHTEHCUBHOM MBIIIIEYHOM pa-
0oTe. DTN 0OpaTHMbIC U3MEHEHHSI MUTOXOHIPHI
pacIeHMBAIOTCS Tak ke, KaKk MPU3HAKH, CBHIE-
TENTHCTBYFOIIHE O TIOBBIIIEHUH OOMEHHBIX ITPOIIEC-
COB B MUTOXOH/IPHSIX U OKPY>KaIOIIeN IATOTLIA3-
Me€ B pe3yibTare Bo3pacTaHus oTpeOieHus SHep-
MU [IPU MBIIIEYHOH padoTe.

YBenuyeHue KOIMYeCTBA MUTOXOHAPUN B
KJIETKaX CKEJIETHBIX MBIILII TPH AU TEIbHON QH-
3MYECKOM Harpy3Kke — 9TO XOpPOIIO HM3BECTHBIN
(heHOMEH, 1 ero MOJIEKYJISIpHbIE OCHOBEHI ceifuac
WHTEHCHUBHO H3Yy4atoTcsl. VI3BECTHO, YTO IIPH BhI-
MTOJTHEHVUH (PU3MYECKHUX YIPAKHEHUH KOJTMIECTBO
oenka PGC-la B kjeTKe yBeTMYHWBAETCs, M OH
NepeMeniaeTca U3 MUToIIasMel B siapo. PGC-
la 3amyckaer dKcmpeccuio psna paxTopoB
TPAHCKPHUIIIINK. 3aTeM OHH aKTUBUPYIOT TEHBI
SIIEPHOTO TEHOMA, HEOOXOAUMBIE JIJISl TOCTPOE-
HHSI MUTOXOHJIpUU. HeaBHO BBIACHUIIOCH, YTO

Mopgomempuueckue noxasameny MumoxoHOpuili 8 CUMNIACMAX UKPOHOICHOU
U KambanosuoHou muluiy Kpvic koumponvhol (K) u skenepumenmanvrot (3) epynn

Tpynma (vbimmia) O6T:CMHaHOHJ10THOCTb, KOJ]H'{CCTBCE{HEIH Hnom_aab cpesa,
% IIOTHOCTH, 1072/MKM? 1072 mxm?
K (uxponoxHas) 3,37+0,57 22,2+5,18 15,93+0,67
K (xambanoBuHAsN) 3,72+0,79 27,29+0, 59 16,03+1,06
D (MKPOHOXKHAs) 27,37£7,17 93,19+16,03 43,68+1,88
O (kambaoBUAHAS) 13,29+4,12 26,01+6,15 38,12+3,03
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PGC-1a moxeT npoHUKATh HE TOIBKO B SIpO,
HO M B MHUTOXOHJIPHH, i€ OH MOT OBl y4acTBO-
BaTh B aKTHUBALMM T€HOB MHTOXOHAPHAIHHOTO
renoma [12]. Ocrasics HEBBISICHEHHBIM MeXa-
Hu3M npoHuKHOBeHHSI PGC-1a B MUTOXOHAPHIO.
Uepes ee MeMOpaHbl MOTYT MPOXOJAUTH OENKH,
MMEIOIINE CIIeIMAIbHYIO CUTHAIBHYIO TIOCIIE10-
BaTenbHOCTh. B PGC-1a ee oOHapyxeHO HE
onu10. OtHaKo, Bo3MoxkHo, PGC-1a MoXxeT 1en-
JSTHCS K OeTIKaM, y KOTOPBIX TaKOH CHTHAJI €CTbh,
U TaKUM 00pa30M NMPOHHUKATH B OPraHeILTy.

B urore BBIPUCOBBIBAETCS ClEAyOLIAs Kap-
THHA. Koraa KIeTKy MBI 3aHAThI [UINTEIbHON
¢dusnueckoil paboToi, MX PHEPreTUvecKue IMo-
TpeOHOCTH yBenuuuBaroTcs. Kietku meitarores
MPUCTIOCOOUTHCSI K HOBBIM yCJIOBHAM. [y 3TOTO
MM HEOOXOTMMO YBEIUYUTD KOJTMYECTBO MUTOXOH-
JPUI WK KOJIMYeCTBO pepMeHTOB, 0becrieunBa-
foux cuHTe3 AT® B yke CyIeCTBYIOIUX MH-
ToxoHApusX. ClienoBaTeIbHO, HEOOXOIMMO aKTH-
BHPOBATH 3KCIIPECCHIO T€HOB, IPUYEM Kak B S/Ipe,
Tak u B MuToxoHIpusx. [lostomy PGC-1a mepe-
MeIaeTcs B SIAPO M MUTOXOHZPUH, TJI€ IIOMOTaeT
(haxTopaM TPaHCKPUIILIMHI aKTHBUPOBATh PabOTy
reHoB. Takum oOpazom, PGC-la sBisercs gac-
THI0 MEXaHH3Ma, [IOMOTAOLIET0 MBIIIIAM a/1all-
THUPOBATHCS K IJIUTEIbHBIM Harpyskam [12].

Bce 3Tu BOnpockl UMEIOT HE TOJIBKO YHCTO
HayuHoe 3HadyeHue. Ceronnsa PGC-1la paccmar-
pHBaeTcs Kak OJTHO M3 CPEJICTB JIeUeHHs 3a0071e-
BaHU, CBA3aHHBIX C MUTOXOHApUsAMU. Harpumep,
HebonplIoe yBenuueHue skcnpeccun PGC-1a
B MBIIIIaX MPUBOJIUT K ocnabieHuto atpodumu,
obJieryaeT TeYeHUWE MBIIIEUYHONH AUCTPOPUU
Mromena, 6onesnu [lapkuHcoHa 1 XaHTHHTTO-
Ha. Kpome Toro, PGC-1a cnocobcTByer coxpa-
HEHHIO HEPBHO-MBIIIEYHbIX CHHAIICOB, CHIDKEHHUIO
HUPOBBIX OTJIOKEHUH U BOCHIAJICHUS, [IOMOIaeT
NOJAEPKUBaTh B HOPME YPOBEHb INIIOKO3bI U
MHCYJIMHA B KpoBU. B Oynymiem, koraa uis Jie-
4yeHus: Oone3Hel OyneT onpoOoBaHa reHHas Te-
pamnus ¢ ucnonb3oBanuem PGC-1a, BO3HUKHET
npoOJiemMa ero npaBUIIbHOM Nokanm3anuu. U Tor-
J1a, BO3MOXKHO, UMEHHO (PU3MUYECKHe YIpasKHEHHS
MOTYT OBITh €TUHCTBEHHBIM M IOCTaTOYHO Oe-
30MaCHBIM CIIOCOOOM JOCTHYB 3TOro 3 dekra.

Hawnboinee obmmei peakueit TepMHHAIBHO-
IO KPOBEHOCHOTO PYCJIa CKEJICTHUX MBIIIIL SIB-
nsieTcst paboydas TUIepeMusi, KOTopas co3AaeT
HEOOXOOMMBIE yCIIOBHUS AJ1s1 ”HTEHCUBHOTO IPU-
TOKa KPOBH K OpPraHaM B Pe3yJIbTaTe PACKPHITUS
Pe3epPBHBIX KAMILIIPOB.

OYHKITMOHUPOBAHNE MBIIIEYHBIX BOJIOKOH
B UKPOHOKHOM M KaMOAJTOBHUIHOM MBIIIIIAX TIPH
(hm3mvecKoif Harpy3Ke B HalPsHKEHHOM, KOMIICH-
CHUPOBAaHHOM PEKHUME COTIPOBOXKIAETCS YCHUIICH-
HBIM KpOBOCHaOXEeHHEM, MOP(POIOTHUECKUMH
IMpU3HaKaMu 4Y€To ABJIACTCA YBEINMYCHUC YUCTIA
KPOBEHOCHBIX MUKPOCOCY/IOB, YIBTPaCTPYKTypa
KOTOPLIX CBUACTCIILCTBYET 06 AKTHUBHBIX TPAHC-
IUTO3HBIX M OMOCHHTETUYECKUX MPOIeccax. JDH-
JOTCINAJIBbHBIC KJIICTKH, BBICTHJIAIOIINE 3TH MUK-
POCOCYIIBL, COAEPKaT PYHKIIMOHAIEHO aKTUBHOE
IO, OONBIITHE TIO pa3MepaM MUTOXOHIPHH, Ka-
HaJIbLbl 3€PHUCTOM 3HJIOIUIa3MaTUYECKON CeTH
1 KomIutekca [onbmxu, OonbpiIoe KOJTMIeCcTBO
YBEITMYEHHBIX B pa3Mepax MUKPOITHHOIIUTO3HBIX
ITy3BIPBKOB.

Kaxk H3BECTHO, NP aKTUBU3allUU OCATCIIb-
HOCTH OpPTaHOB B HHUX YCHIIMBAIOTCS OOMEH Be-
HIECTB M KpoBocHaOxkeHue [13]. YBennueHue
(hyHKIIMOHATIBHON aKTUBHOCTH OpraHa u OoJiee
BCETO COKpAICHUEC CKEJICTHBIX MBILIL ITPOUCXO0-
AUT TIpH 06H33TGHLHOM YCUJICHHUU TKAaHCBOI'O
MeTtabonmsMma. [lockonpky aHaspoOHBIE TTporiec-
CBI HE MOTYT Ha JIOJTHN CPOK 00ecTIeynTh (PyHK-
[MOHUPOBAHHUE TKAaHEH, MTOCTOIBKY yYCKOpPEHHE
OKHCIUTEIHHOT0 MeTaboIn3Ma HEBO3ZMOKHO 0e3
YBEIMYEHHSI JOCTABKU K Pa0OTaOIIM OpraHaM
KpOBH, a BMecTe ¢ Hell kuciopoja. Ha atom
0a3upyeTcs THIOTe3a O MeXaHu3Me paboueit
TUNCPEMUUN CKECJICTHBIX MBIIIII.

BrLIBOABI

[Mon BausHMEM (U3UYECKUX HATPY30K B
MBIIICYHOM CHCTEME IMPpOUCXOOUT CJIOXKHAaA
CTPYKTYpHasl TIepecTpoiika, B OCHOBE KOTOPOU
JEKUT padboyast THIIePTPO(HS MBIIICYHON TKa-
HH. B 3aBucHMOCTH OT crieruduaeckoil KoMOH-
HAIIH, KOTOpas SBISAETCS MHANBUAIYATBHOM, HK-
POHOKHASI M KaMOaJIOBH THAS] MBIIIIIBI Y Pa3HBIX
mpeacTaBuTeNed OyayT MO-pasHOMY pearupo-
BaTh Ha JUIUTEIbHBIE HATPY3KH, YTO U HaOIrOMa-
€TCsl B HAIlIeM MCCJe0BaHUU. Takoe pasinuue
SABJISACTCA HpeILHOCI)IJIKOP'I JOCTHIKXCHUS BBICOKHUX
PE3YJILTATOB B CIIOPTC B CBA3U C I'CHECTUYCCKU
00yCIIOBJICHHOH peakiuel opranu3ma. Pazmua-
HBIC BUJIbI CIIOPTUBHOM JIEATEIIBHOCTH 00YCIIOB-
JUBAIOT 0COOBIC TPEOOBAHUS K ONPEIICICHHBIM
TpyMIIaM MBIIII, KOTOPbIe B OOJbIIIEeH Mepe BbI-
MOJMHSAIOT XapaKTepHYIO IS TaHHOTO BHIA
cnopta paborty. I[loaTtomy y criopTcMeHOB pasz-
JIMYHBIX CTIETHAIH3alnii HaOMoaaeTcss HeoauHa-
KOBOE Pa3BHUTHE CKEJIETHBIX MBIIII], & COOTBET-
CTBEHHO, M UX CHJIOBBIX Ka4eCTB.
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B.A. Ilacmyxosa, I.B. J/lykvanueea, B.I. /[yoenko

CTPYKTYPHA NEPEBYJIOBA CKEJIETHUX M’A3IB III /I BIININBOM TPUBAJIUX ®I3UYHUX
HABAHTA’KEHb
Pi3H1 BHIM CIOPTHBHOI isTEHOCTI 00YMOBITIOIOTH OCOOJIMBI BUMOTH JI0 TIEBHUX TPYII M’ SI31B, SIKi OO0
MIpOI0 BUKOHYIOTH XapaKTepHY IS JAHOTO BUJY CHOPTY poOoTy. ToMy y CIOPTCMEHIB Pi3HUX CIIeIiai-
3alliid CIOCTePIraeThCcs HEOMHAKOBUI PO3BUTOK CKEIIETHUX M SI31B, a BIAMOBIIHO, 1 X CHIIOBHX SIKOCTEH.
Knrwuosi cnosa: m’szosea cucmema, m’s3068e HABAHMAJICEHHS, 2INEPMPOQPIn M 318.

V.A. Pastukhova, G.V. Lukyantseva, V.G. Dudenko

STRUCTURAL CHANGE OF THE SKELETAL MUSCLES UNDER THE INFLUENCE OF LONG-TERM
PHYSICAL ACTIVITY

Different types of sporting activity are stipulated by the special requirements to the certain groups of
muscles which in a greater measure execute characteristic for this type of sport work. Therefore the
sportsmen of different specializations have different development of skeletal muscles, and accordingly,
and their power qualities.

Key words: muscles system, muscles loading, hupertrophy of muscles skeleti.
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