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CAPKOIIEHUA: OTAIIbI U ITPUYMHbI BOGHUKHOBEHU,
DOAKTOPDBI PUCKA
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Capronenus xapaxmepusyemcs 6vlpaKeHHbIM CHUKEHUEM MACCbl, CULbL U DYHKUUOHATbHBLX
B03MOKHOCIEN CKEAeMHBIX MbLUY, Y CMAPbLY A100el, YcyzyOrsouum ecmecmeentvle nPoUeccol
cmapenus uenosexd. Pacnpocmpanenue capkonenuu 6 paswvlx Cmpanax napacmaem, 4mo na (ome
3HAUUMENHO20 YBEAUUEHUS 6 NONYAAUUAX YUCIEHHOCTU NOKUALIX U CMAPLLY J100el, Hezamue-
HOLX 8AUSAHUU HA 300PO6bE U KAUECTNEO UX KUIHU U OdiKe hamanrvivlx eé nociedcmeull, ad maxxe
yeeauuenus 6100KemHblX Pacxodos 30pasooXpPaAneHUs:, ACCOUUUPYIOUWUNCS ¢ capKonenuel, 0aém
0CHOBAHUE CHUMAMD, UMO CAPKONEHUS 8 COBPEMEHHBLY YCA0BUAX CMAHOBUMCS 00HOU U3 OCHOBHLLX
eepuampuueckxux npobiem. Hecaedosanus pasnolx yposreu no3so ULl YCmanosums psod ¢axmo-
po6 pucka u npuuum pascumus u npozpeccupo6aniis CapKonenull, 6bla6Umy HeKomopble Mexanus-
Mol eé namozenesa. Horyuennvie 6 nocirednue 200vt HOGble 3HANUS O NPUUUNAX U haKmMOpax pucKa
CapKONeHUU MO2Ym CAYKUMb X0pouLell NAAmpopmol 01 NPOPUIAKMUKU €€ Pa3suUmus u npozpec-
CUPOBANUSL Y NOKUNLIX U CMAPHLX N100€.

Knatouesvie ciosa: cmapule 100U, capkonenus,, pacnpocmpanenue, npudunsl, Gaxmopuvl pucka.

A. T. Bykoov, N. A. Kornyenko, T. N. Malyarenko
SARCOPENIA: ITS CAUSES AND RISK FACTORS

Sarcopenia is characterized by progressive loss of skeletal muscle mass, strength and power
in old men and women, compounding natural processes of ageing. Sarcopenia prevalence increases
in many countries that on the background of significant increase the number of people over 60 years
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old, negative sarcopenia impact on health and quality of life and even its fatal consequences, and
rise of budget expenditure on medical care for patients with sarcopenia give reasons to consider that
sarcopenia is now the main geriatric problem. Different levels researches allowed to establish some
risk factors and causes of sarcopenia and its progressions and to revealed some mechanisms of its
pathogenesis. The new knowledge received last time about etiology and risk factors of sarcopenia
may be a good platform for its prevention in elderly.

Key words: old people, sarcopenia, prevalence, causes, risk factors.

epMUH «capKoneHus» 6bl1 npeanoxeH B 1997 roay

MpBuHoM Po3eH6eprom [28] npu onucaHunm Bo3pacTHO-
3aBMCMMOr0 YMEHbLIEHUS MacChl U CUJTbl CKENETHbIX MbilL,. Bo-
nee TOYHOE M pa3BEPHYTOE OMpefefieHne capKOMeHuu, auar-
HOCTUYECKME KPUTEPUM, KATErOPUKU U CTaanm 3Toro GeHomeHa
6b111 chopMynupoBaHbl EBponenckon Paboyewn Mpynnown no Cap-
KoneHun y Ctapblix Jllogen (EWGSOP) [8, 9]. CornacHo EWGSOP,
CapKOMNeHWs AUarHoCTUPYeTCs NP HaaU4yMK y NauuMeHToB HU3-
KOW MbIWEYHON MacCbl U HU3KOM GYHKLWUWU CKENEeTHbIX MbILL,
(CKAbl UK UX NPOU3BOANUTENIBHOCTH). B 3aBMCUMOCTH OT TsxKe-
CTU npoLecca pasnuyaloT 3 cTagumn capkonexuu. lpecapkone-
HUMS XapaKTepuayeTcs TOIbKO HU3KOW MacCOM CKeNETHbIX MblLLLL
(MCKM) 6e3 HapylweHUs nx GyHKUnU. CapKorneHus NposiBnseT-
CH HU3KOM MACCOWM CKENETHbIX MbIlIL, U HU3KOW UX CUSION UK
HU3KOW MX MOLLHOCTbIO. Tshkéas capKorneHus XxapaKTepuayeT-
CSl HU3KMMU MOKa3aTensiMmn BCex TPEX COCTaBNAIOWMX: Macchbl
MbILUL, UX CUIbI U TPOUBBOAUTENBHOCTH.

CKeneTHble MblliLbl, cocTaBnasa B HopMme 30% mMacchl Tena
4YenoBEeKa, BbIMOMHAIOT UCKIOUYUTENbHYIO PONb B PErynsuuu
YWU3HEHHO BaXKHbIX PYHKLIMI OpraHM3ma, B TOM YUCIE, KUCIO-
pofoo6ecneyeHuns, NepeaBMKEHNS, paBHOBECUS, TEPMOpPEryns-
LIMK1, OHM CNOCOBCTBYIOT aKTUBAL MU UMMYHOTEHE3a U KOTHUTUB-
HbIX QYHKLMI, YNYYLWEHMIO MCXO0MMYECKOro cTaTyca YenoBeKa
N YBENUYEHUIO MPOAOSINKUTENBHOCTU €ro XU3HU. YMEHbLUEHNE
MCKM ¥ cHUKeHMe Ux GYHKLUMOHAbHbIX BO3MOXHOCTEN MpH
capKoneHun Ha GoHe CTapeHus YenoBeKa NPUBOAMUT K cylue-
CTBEHHOMY YXYALIEHWUIO €r0 GYHKLIMOHANIbHOIO COCTOAHMS. Y4u-
TbiBasi TEHAEHLMU MOCTapeHUs HaceneHus B OOMbLUMHCTBE
CTpaH CapKoMeHWs B Hallv AHM NpeAcTaBnseT 60/bLUyIo yrpo3y
3/10POBbIO YE0BEKA.

CornacHo nporHo3am, MMpoBas NonyaaLms Alo4en ctaplie
60 net Bo3pacTéT ¢ 600 munnmoHoB B 2000 roay ao 6onee
2 munnuapgoB K 2050 roagy [18]. TonbKko B Benuko6putaHuu
K 3TOMY e CPOKY OXMAatoT yBENUYEHWE NOoNyNaLum Ntogen crap-
we 65 net ¢ 10 go 19 munnmoHoB. C yBenMYEHNEM BO MHOIMUX
CcTpaHax NPOAOIKUTENBHOCTU XKU3HU U KONMYECTBA MOMKMUIIbIX
W cTapblX Ntofen capKoneHus CTaHOBUTCH OLHOW U3 OCHOB-
HbIX Npo6sieM 06LLECTBEHHOMO 3[J0POBbS, @ B MacliTabax rocy-
JapcTB pacTyT GMHaHCOBbIe 3aTpaThl Ha €€ pelweHune. Hanpw-
mep, B CLLA B 2000 rogy npsimble pacxodbl Ha MeaULMUH-
CKYl0 MOMoOLLb NpK capkoneHun coctaBunn 1,5% ot GloaxeT-
HbIX CPEACTB, BblAENEHHbIX HAa 34paBOOXpPaHEHE B 3TOM roay
(18,5 munnunappos gonnapos) [15].

Bnaropgaps yHUdULMPOBAHHOMY MOAXOAY K AWArHOCTUKE
CapKoOMeHWUM uccneaoBaTensiMn pasHblX CTpaH Moy4veHbl Ba-
NVAHbIE AaHHbIE NO €€ PACNPOCTPAHEHUIO B MOMNYNSALIUAX MOXKMU-
NbIX U CTapblx Ntogen. B o4HOM M3 nccnegoBaHU cpeau nogemn
cTapuwe 65 net capkoneHus BbisiBfieHa y 15% o6¢cneaoBaHHbIX,
a cpean nogen 80 net u ctapwe — y 50% [6]; N0 faHHbIM
EWGSOP [8, 10] B uenom B nonynsiuuun nogen crapwe 65 net
CapKoneHus B pa3Hblx cTpaHax gnarHoctupyetes y 40—-50% nHau-
BWAOB. 3T0O 6/IM3KO K IaHHbIM MO CHUXKEHUIO 0AHOM ToNbKO MCKM
npu ctapeHuun: mexay 40 n 80 rogaMu MU3HU yMEHbLUEHUEe
MCKM oTmeyaeTtcs y 30-50% nonynsaunu, a noteps GyHKLMO-
HasbHbIX BO3MOXHOCTEN MbilL, nocie 60 neT NponcxoauT B cpes-
HeM no 3% B rof [24]. B LenoM pasnunyuns B nokasaTensx pac-
NPOCTPaHEHHOCTU CapKOMEHUU CBA3aHbl C pPervoHasibHbIMU
BapuauusimMu, a Takke ¢ NosioM ¥ BO3pacToOM MHAMBUAOB, BXO-

[ALMX B rpynnbl 06¢iefoBaHus; KpoMe Toro, BAUSIET U daKTop
KOMMaKTHOro MPOXWBaHWA NIIOAEN B JOMax NpecTapenbix; ecTe-
CTBEHHO, Y4TO B TAKMX C/lyHasix HacToTa BbISIBNIEHUS Y HUX CapKO-
neHuu 6yaeT CylecTBEHHO Bbille. 1o MHeHuo MexayHapoa-
HoM Pa6o4yen lpynnbl no CapKkoneHun e€ pacrnpocTpaHeHue
B IENCTBUTENbHOCTHM 6onblie [12].

B faHHOM 0630pe 3apy6exHbIX UccnefoBaHUM NocneaHnx
neT 6yayT pacCMOTPEHbl NPUYMHBLI U daKkTopbl pucka (PP) Bo3-
HUKHOBEHWS M MPOrpPeECCUPOBAHMUS CAPKOMEHUU Y MOXKWIbIX
W CTapbliX N04eN.

O6Lyme 3amedaHuns

e CapkoneHus — He uHandPepeHTHoe cocTosHme. E€ 3a-
4yacTylo CONPOBOX AT ocTeonopos, Tun |l guabeTta U XxpoHuye-
CKMe BO3pacTHO-3aBUCHMMblE CEPAEYHO-COCYAUCTbIE U Apyrue
3a6oneBaHus. [locneacTBUAMM CapKOMEHUN ABNSIOTCA CHUXKE-
HWe paboTOCNOCOBHOCTU U ABUraTeIbHOM aKTUBHOCTU NIOAEN,
noBblleHWe obLier 3a60n1eBaeMOoCTH, YAIMHEHNE CPOKOB roc-
nuTanusauuu [12]. HapywaeTtcsi UMMYHOTreHe3, TepMoperyns-
Lmsl, PyHKLMM KapanOo-BaCKyNSIPHON CUCTEMBI, BbICLIEN HEPBHOWM
[eATeNbHOCTH, paBHOBECUSA U APYrMX. MPOMUCXOANT CHUXKEHME
cofepxaHua aHaboNM4eCKUX rOpMOHOB, TaKUX KaK TecTocTe-
POH, FOPMOH pOCTa, MHCYNUH-NOAOOHbIN daKTop pocTa 1, 4To
[ONONIHUTENBHO CKa3blBAETCA Ha MacCe U CUNe CKeNeTHbIX
MbILLL,. HapacTaeT OKCUAAHTHBIV CTPECC, KOTOPbIA BHOCUT BKNaz
B MPOLEeCChbl MbllEeYHOro Katabonnuama, npu KOTOPOM NPOUCXo-
[OWT HaKOMJIEHWE B MbllLAX peaKTUBHbIX opMm Kucnopoaa (POK),
BAUSAIOWMX HA OpraHenbl U KNeTo4YHble MeMbpaHbl [35]. Bax-
HbIMW MexaHu3MaMn Bo3aencTBus POK Ha MblleYHbIE BONTOK-
Ha, Kak oTMeyvaeTcsl B 0630pe S. C. Khor et al. [16], aBnstoTcs
anonTo3 1 nNpoTeonuns. OKUCUTENbHO-BOCCTAaHOBUTESNbHbLIN U MPO-
TEUHOBbIN Anc6GanaHc, pa3BMBaloOLLMINCS MPU CTapeHUK, NPUBO-
[OWUT K BO3PACTHO-3aBUCUMOWM CNaboCcTu MbllL,. MexaHU3m aTo-
ro auc6anaHca KOMMIEKCHbIM, OH BKOYaeT B3auMoJencTBmne
Ha YypOBHE reHOB W MpoTeuHa. [OoBbIWEHHbIH OKCUAAHTHbIN
CTpecc Nnpu CapKoMeHUM MOXET noBpexaaTb B mblwuax AHK,
NpOTeUH 1 nnnuabl. CapKoneHus BbipaxeHO KOppenmpyeT C yBe-
SIM4EHNEM OOLLEr0 M CapKOMEHUYECKOTrO OXUPEHUS, a TaKKe
C HapacTaHMeM HEMOLLHOCTH, CHUXEHNEM KayeCcTBa KU3HU ve-
JIOBEKA U BbICOKMM PUCKOM NMpexaeBpeMeHHon cMepTH [3; 22].

e B pe3ynbraTe BO3pacCTHbIX TEHAEHLMI B MHTepBane 20—
60 net npumMepHo Ha 40% cHUXKaeTcs obuiasa naolagb none-
PEYHOro CeYeHM CKENETHbIX MbILLLL.

e Y 14% nogen 65-75 net, 0CO6EHHO NPU CapKOMEHMH,
CHWXaeTcs He3aBUCUMOCTb MPU BbINOJHEHWW MOBCELHEBHOM
pab6oTbl; ana 45% nogen 85 NeT n cTaplie Hy»KHa NOCTOPOHHASA
NnoAAepKKa Aaxe Npv BbINMOSIHEHUU CaMblX NMPOCTLIX AENCTBUI
[12]. Y cTapbix Ntoew BblparKeHO MEHAETCH He TO/IbKO CKOPOCTb
JIOKOMOUMI B LLENOM, HO M NaTTEPHbl ABUMKEHUA U MOXOAKM.
JTOT npouecc pa3BMBaETCH B pesysbTaTte HEBPOIOrMYECKOro
nedwvunTa, BKJIl0Yas CEHCOPHYIO HEAOCTATO4YHOCTb, Herpoaere-
Hepauuio, KOTHUTUBHbIE HapyLEHUs, BOCMNanuTeNbHble U aere-
HepaTUBHbIE MPOLIECChl B CycTaBax U MPOrpeccupyloLiee CHu-
eHnne MCKM u nx dyHKUMKU npu capkoneHuu [14]. CapKoneHus
4acTo ABNAETCH Pe3yNbTaToOM HapyLleHWs aHaboNNYeCKMX peaK-
LUMI, Koraa aerpagauns npotenHa NpeBbIWaeT ero CUHTE3, YTo
B 60/blIEN Mepe XxapaKTepHO ANA CTapbix itlogen nocne dpuan-
YEeCKMX Harpy3okK.
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e [lpu cTapeHnr Ha GoHe NocTeneHHoro ymexbweHns MCKM
OTMeYaeTcs BblparkeHHas BapnabenbHOCTb ero CKOPOCTH. YcTa-
HOBJIEHHBIMWU MPUYNUHAMKU 3TOrO MOryT ObITb MOA, Hacneaye-
MOCTb, Pa3/IM4nS B TENOCIOKEHUN, ABUraTENIbHOW aKTUBHOCTH,
NUTaHWK, XpOHMYECKUE 3abonieBaHns (AMabeT, cepaeyHo-Ccocy-
[1cTas natonorus, 3a6oneBaHns Xenyao4yHO-KULLEYHOro TPaKTa)
n apyrve [11].

e [1n9 AOCTOBEPHOMN JMArHOCTUKU CapKOMEHUN PEKOMEH-
[OBaHO MUCMOJIb30BaTb KOMMbIOTEPHYIO WMAM MarHWTHO-pe30-
HaHCHY0 Tomorpaduio, MeTo 6MO3NEKTPUYECKOTO UMMNeaHca
W Apyrve, no3Bofisiowne 06BbEKTUBHO OLEHUTb 6Ee3XKUPOBYIO
Maccy ckeneTHbIX MblwwL, (MCKM) [13], TeCT Ha CHUAY CKATUS KUC-
TV (AMHAMOMETPUS) U OMpeaeneHne CKOPOCTU MOXOAKMU (TecT
6-MWHYTHOM X0a4b6bl) 415 OLEHKN NPOU3BOAUTENBHOCTU MbILLLL
[8]. JanbHenwnn aHann3 COCTOAHUS NaLneHTa LOMKEH YYUTbI-
BaTb AJIMTENbHOCTb BbIHYXAEHHOMO MOCTENBHOMO PEXMMA, HEBO3-
MOXXHOCTb BCTaTb CO CTyna 6e3 NoCTOPOHHEN MOMOLLM, NMoKa3aTe-
N1 Maccbl Tena. 1ng My»4uH KpuTeprueM capKomneHuun cynTaeTcs
MHAeKc macchl Tena (MMT) meHee 7,23 Kr/M?, a NS KEHWUH —
MeHblie 5,67 Kr/M2. HuaKkow 6yaeT CKOpoCTb X0AbObl MeHee
1 wm/c,aynoaen 85 net u ctapwe — 0,8 m/c n MeHblLue [10].

e B cBA3M C Nporpeccupyowmnm BO MHOTMX CTpaHax pac-
NpPOCTPaHEeHNEM CapKOMNEHUM, CEPbE3HBIMU MOCNEACTBUAMMU €€
019 340POBbS, KAYecTBa KU3HW, a TaKKe MOBbILWEHHbIM pUC-
KOM CMepTH, CapKOMEeHUI0 paccMaTpMBaloT B HallM OHU Kak
OCHOBHYIO repuaTtpuyecKyto npobnemy [10, 29].

daKTOopbl, cNOCO6CTBYIOLIME PA3BUTUIO CAPKOMEHUN

e OnMcaHo HeraTMBHOE BAIMSIHWME Ha Maccy M CUNy ckenet-
HbIX MblLUL, BO3PACTHbIX UBMEHEHWIN B TOPMOHAX, B KONMYecTBe
NpPoBOCMNaNUTENbHbIX LMTOKMHOB, B HapacTaHWK COAepKaHus
MHTepnenknHa 6 (IL-6) n dakTopa Hekpoza onyxonu (TNF-o).
B KOMNneKc reHeTMYecKMx KOMMNOHEHTOB CapKOMeHWU BXOAAT
reHbl, BHOCALME BKAaj B BapuaLmm Macchl U CUIIbl CKENETHbIX
MbILLLL, B TOM YUCIIE FEHbI UHCYIMHO-NOA0BHOro GaKTopa pocTa,
peuentopoB BuTammMHoB D u E 1 gpyrue [33].

© BO3HWKHOBEHMWIO CAPKOMEHWM U €€ NPOrPeECCUPOBAHMIO
MHAUBUAYANbHbIMM TEMNAMM CNOCOOCTBYIOT HE TOJIbKO FEHETU-
YeCcKue BMIUSAHUSA, HO U BO3PACTHO-3aBUCHMbIE CUCTEMHbIE U3-
MEHEHWS, a TaKXe 06pa3 XKU3HM CTapelolero YenoBeka [26].
Hanpumep, ¢ TpeTbero AecATUNETUS XUBHWU NMOCTENEHHO NPO-
UCXoAAT cneunduyeckme U3MeHeEHUs B TENOCOXKEHUN YenoBe-
Ka. B KOHTEKCTe capKOMeHWn o4eHb BaXKeH KOHTPO/Jb Macchl
Tena (MT) u UMT, u cnepyeTt yoensitb 60/blle BHUMaHUS npeayn-
pexaeHuto oxuperus. Ctapble nioav Bceraa HaxoasaTes B rpynne
pUCKa No capKOMeHWn, HO ANs HUX cTabunbHOCTbL MT U UMT 60-
fiee BaXkHa, YeM MONbITKN CHMKeHns MT. Kak HM napagoKcanb-
HO, cTapble ntoan ¢ UMT Ha ypoBHe uAeanbHOro rnokasatens
ONs MONoAblX Ntogen MoryT 6biTb B 30HE pUCKa MO MUTAHMIO
1 no capkoneHuu [35]. MonbITKM CHUXKeHUA MT 4yacTo NnpuBOAUT
y CTapbIX Nl0AeN K KanopuhHOW HEeAOoCTaTOYHOCTM MWLM, YTO
MOXET YCKOPUTb MporpeccupoBaHne capkoneHuu. N36biToy-
Hoe noTpebrieHne Kanopuil TakKe MOXET NPUBECTU K YCKope-
HWIO MHULMALMK M NPOrPECCUPOBAHNSA CAPKONEHUN.

e CapKoneHus fBASEeTCA rMaBHOW NMPUYMHON HapyleHus
OBUraTeNibHbIX BO3MOMHOCTEW Y MOMXWABLIX M CTapbIX JOAEN.
CHWXKEeHWe aBUraTenbHON aKTUBHOCTH C BO3PacToOM NpeacTaB-
nseT cobon OMH M3 OCHOBHbIX GaKTOPOB MPOrpeccMpoBaHns
CapKoMneHuu, KoTopasi, B CBOIO o4epeab, BHOCUT AOMONHUTENb-
Hble HeraTMBHbI€ KOPPEKTUBLI B MPOLIECC CTAPEHNS CKENETHbIX
MbILUIL, U OpraHM3ma B LLeSIOM — pa3BMBaEeTCs MOPOYHbIN KPYT.

e PaccynTaHo, 4to ¢ Bo3pactoM, mexay 30 u 60 rogamu,
y YyenoBeKa O0XMAaeTcs NPUMPOCT MacChbl XUpa B CpefHEM Ha
0,45 kr/roa u noteps MCKM Ha 0,23 Kkr/roa. MNocne 60 net no-
Teps MbllWEYHON MacCCbl YCKOPSAETCS M COCTaBASIET NMPUMEPHO
2% exerofHo. CHMXKeHue OYHKUMOHaNbHbIX BO3MOXHOCTEN
MbILWL, OpU 3TOM oueHuBaeTcs B 3% B rod, clefoBaTtesibHo,
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yXyAweHue GYHKLUUMU CKENETHbIX MbIWL, Yy MOXMUbIX U CTapbiX
NI0Jen onepexaeT TeMbl yMeHbLleHUs Ux Maccol [24, 36]. No-
cne 70 neT cuMna MbllL, HUXHUX KOHEYHOCTEN CHUXAETCS exe-
rogHo Ha 10-15% ot nokasaTenen B 70-neTHeM BO3pacTe, HO
B 6o/iee cTaplem Bo3pacTe yOblfib CUMIbl 3TUX MbIWIL, 3aMej-
NAeTcs U cocTaBnseT B cpefHeM 2—-4% B roga.

e [1lpn BO3pacTHO-3aBUCKMMON notepe MCKM npoucxoaut
yMeHbLUEHWE pPa3MepoB U KOJIMYECTBA MbllUEYHbIX BOJIOKOH,
KaK MeasieHHO coKpauatowmxes (tuna 1), Tak u 6bICTPO CoKpa-
Lwatowmnxca BOMOKOH TUNa 2, XoTa noteps 6bICTPO COKpallato-
LMXCSA BOMOKOH Ha4yMHaeTCcs paHblue, NPUMEPHO K 70-neTHeMy
BO3pacTy YenosekKa. B aToT npouecc BHOCAT BKJ1aj NOBbILLEH-
Has y cTapelowux Noaen aHabonmyeckas yCTonYMBOCTb CKeneT-
HbIX MbILWL K 6€TKOBOMY MUTaHUIO, HAKOMJEHWE B CTapetoLnx
CKeJIETHbIX MblliLax nurmeHTa nunodycumHa [34], CHUKeHne
WHHEPBAaLMM MbIlL, B CBA3WU C YMEHbLUEHNEM YUCIa MOTOHEN-
poHoB B LHC, CHWXEeHHbIM QYHKUMOHMPOBAHUEM OCTaBLUMX-
€5l MOTOHENPOHOB, AMMUENMHN3ALIUSA aKCOHOB U YMEHbLUIEHUe
HEPBHbIX OKOHYaHWI B HEPBHO-MbILLEYHbIX COeANHEHUSX [2].

e CHM)KEHWe Macchl M MI0WaAn CKENETHbIX MbILLL U YBESU-
YeHWe Macchl X1pa MOXKET NPUBECTU K GOPMUPOBaAHMIO HEHO-
TMNa TENOCNOXEHWS, U3BECTHOIO KaK «CapKOMEHUYECKOE OXMU-
peHue», pacnpocTpaHEeHHOro Npu capkoneHun [4, 36). YcTaHoB-
NIEHO, YTO CapKOMEHUYECKOE OXKMPEHUE XapaKTEPHO MPUMEPHO
ana 30% my»4nH n 10% eHwuH B Bo3pacTe 80 neT u cTaplue.
N3MeHeHUs 3aTparMBatoT TaKKe CTPYKTYPY CKEeSIETHbIX MbILLL,
KOTOpble MHOWUNLTPUPYIOTCA KUPOBOW U COEAUHUTENbHOM TKa-
HblO; YMEHbLIAETCH YMCI0 MOTOPHbIX EUHUL,, UCKaXaeTca An-
3aiH MMOdHUIaMEHTOB, HaKanIMBalTCA peaKTUBHbIe GOpPMbI
KUCIIOPOAa U CHUXAaeTCH aKTUBHOCTb M KONMYECTBO NPOTEKTOP-
HbIX KNIETOK-caTennTos [35].

e O6pa3s }KM3HM OKa3blBaeT BblparKeHHOE BANSIHUE Ha BO3-
pacTHO-3aBUCMMOE pPa3BUTUE CapKoneHuu [26]. Ana paspa-
60TKM cTpaTerni npeaynpexaeHus BO3HWKHOBEHWS W Mpor-
peccMpoBaHuUsl CapKoMeHUn Heo6XoaMMOo MAeHTUdULMPOBATL
OP eé€ pazBuTtus. ITM GaKTopbl BKAKOYAIOT HU3KYI0 GUINYECKYIO
aKTUBHOCTb, HapyleHHOe MuTaHue, 3/0ynoTpebrieHne anko-
ronem, TabakokypeHuem [25, 27]. daKkTopbl 06pasa MKMU3HMU
ABNAIOTCA HaUbOoiee KOHTPOIMPYEMbIMU MO CPABHEHMUIO C reHe-
TUYECKUMU Y CUCTEMHBIMU BIMSHUSMU, U UMEHHO Ha HUX B Nep-
BYl0O o4yepefb MOryT 6blTb HamnpaBfeHbl MPEeBEHTUBHbIE BO3-
nencreus [26].

HepoctatoyHas aBuratesibHasi akTUBHOCTb Y MOMUJIbIX
n cTapbix nogen — OP capKkoneHun

e Ho/blUyl0 PONb B 3TUONOMMU CApPKOMEHWUU UrpaeT Hefo-
MCNOJSIb30BaHUE CKENIETHBIX MbILL, B MPOLIECCE KU3HeaenTe b-
HOCTW CTapetoLLero YesoBeKa, BO MHOMOM M3-3a HapacTatoulemn
nx cna6octu [16]. lTMnognHamms, Hapaay ¢ yMeHbLIEHWEM KOJU-
yecTBa albda-MOTOHEMPOHOB, COAEPXKaHUA ropMoHa pocTa,
CHUXXEHWEM MOoCTynaeHns 6e/Ka ¢ NULLEeN U rMnepnpoayKkumnen
KaTabosIMYECKUX LUTOKMHOB MpPU CTapeHUn ABNSETCH OCHOB-
HbIM GaKTOPOM BO3HWKHOBEHWS WM NMPOrpeccupoBaHUs CapKo-
neHuun. PaHee A. T. bbiKoBbIM [1] 6blna nNpoaHann3vpoBaHa
1 0606UleHa POb CKENETHbIX MbILWL, B }XU3HEAEATENBHOCTU Ye-
NloBeKa, n ocoboe BHMUMaHWe 6bIno yaeleHo U3SBMEHEHUIO CTPYK-
Typbl U GYHKLMU MbIWLL, NPY CTAPEHUU U TUNOAUHAMUK. JnuTenb-
Has rMNOAUMHaAMUS UAKM UMMOBUAN3aLMS, MOMUMO HapyLleHun
B CTPYKTYpe U GYHKLIMU CaMMUX MbILLLL, HEFraTUBHO CKa3biBalOTCH
Ha GYHKLMOHaIbHOM COCTOSIHUM BCEro opraHu3ma v 3J0poBbe
YyenoBeKa. Y nofen, BeayLnx ManonoaBUKHbI 06pa3 XU3HHU,
ye ¢ 25 neT HauuHaeTcs cHuxeHne MCKM, KoTopoe pganee
YCKOPSIETCA U NMPUBOAMT K MOHUMKEHUIO a3pOBHOM MOLLHOCTH
4yenoBeKa. YCTaHOB/IEHO, YTO eCNM oM ocTaloTCs GU3UYECKH
aKTUBHbIMW U B CTapOCTH, TO OAHO 3TO MOXET NOoAAEPKMUBATb
X GYHKLUMOHaNbHYIO He3aBucuMoCTb Ha 10-20 net fosnblue,
4yeM y GU3MYECKM HEaKTUBHbIX IOAEN.
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dusnyeckan HEaKTUBHOCTb YETKO KOPPEMPYET CO CHMKE-
HMEM MaccChbl U CUJbl CKENETHbIX MbILWLL, YTO NOAYEPKMBAET BO3-
MOYHOCTb Pa3BUTUSI NMPOTEKTOPHOIO 3pdeKTa NoBbILEHHOrO
YPOBHS GpU3n4ecKom akTMBHOCTK [11]. [locTaTouHas dusnyeckas
AKTUMBHOCTb BMOSIHE CMOCOGHA pelnTb YacTb NPOGAEM MOXKK-
NbIX U CTapbix Aogen [21]: cOpoCUTb UINULLHKI BEC, YYYLINTb
paboTy cepaua, CHU3UTb PUCK MOSIBEHWUS apTPUTOB M apTpo-
30B, 3aMeA/IUTb YMEHbLIEHWE MblLIEYHON MaCChl U YCUNTUTb Bbl-
paboTKy TecTocTepoHa. PerynsipHble A03MpOBaHHble GU3K-
YeCKMe Harpysku crnocobGHbl nepeBecT GMONOrMYeCcK1e Yachl
C YCKOPEHHOro X04a Ha YMEpPEeHHbIW. YCTaHOBEHO, YTO noTe-
P MbILEYHON CUMbl MOXKET 6bITb MPEANKTOPOM MOBLILEHHOM
CMEpPTHOCTM MIl0AEN HavyMHasa co cpeaHero Bo3pacTta [7]. B 3a-
MeASIeHUU MPOrpeccMpoBaHns capKomneHuu u3 Habopa pas-
NIMYHBIX BUAOB GUIUYECKMX HArpy3oK B GoMbluei Mepe U3yyeH
NMO3UTUBHbLIN 3PDEKT TPEHUPOBOK Ha CONPOTUBIIEHWE, KOTOPbIE
Yalle Bcero v pekomeHaytotes [2, 13].

OcobeHHOCTH NUTaHUs Il0[en CTapyeCcKoro Bo3pacTta
U PUCK capKoreHnmn

[MUTaHue CcyLeCTBEHHO BAUSIET Ha NpoLLecChl cTapenus [19].
[ng NOXwWibIX U CTapbIX JIOAEN XapaKTEPHO CHWXXeHWe anne-
TUTa U OTHOCUTENIbHO HU3KOE KOIMYECTBO NoTpebnseMon nu-
K, 4To 0603HaYaeTCcs TEPMUHOM «@HOPEKCUS cTapeHus» [36].
B ocHoBe 3TOro peHoMeHa MoXeT 6biTb 601ee paHHee, YeM
y Ntofiev MOSI0Oro U cpefHero Bo3pacTa, HacblWeHWe Npu Npué-
Me MUK BCNEACTBME CHUMNEHHOMW penakcauuu AHa Xenyaka,
NOBbILWEHHOE BbICBOOOXAEHWE XONELUCTOKNMHMUHA U 6onee Bbl-
COKMI YPOBEHb NENTMHA, a TaKKe HapyLleHWe BKYCOBbIX U 060-
HATENbHbIX OLLYLLEHWUN.

HepocTtaTo4HOE KONMYECTBO M KA4eCTBO MUTaHWS NpU cTa-
peHnn YenoBeKa acCoLMMPYET C MOBbILWEHHBIM PUCKOM pa3Bu-
TMS M nporpeccupoBaHns capkonenun [19, 20]. U3MeHeHne
KayecTBa MWUTaHWUS y CTapbiX Nogen MOXKeT 6biTb 06yCNOBAEHO
HU3KUM NOTPeBNEHNEM HYTPUEHTOB. B 4aCTHOCTH, BbiparkeH-
HOEe B/IMSIHWE Ha MeTaboNM3M CKEeNeTHbIX MbIlL, OKa3biBaeT
NPOTENH, NOCTYNalLWMK B OPraHn3m ¢ nuuien. HegoctatoyHoe
cofepraHue NpoTenHa B nuue ABASeTcs OAHWM M3 OCHOBHbIX
MEexaHW3MOB pa3BuTUA capkoneHun [31]. o coBpeMEHHbIM
peKoMeHaauusaMm, YenoBeKy Heo6XoAMMO NOTPeBNATbL NPOTENH
He MeHee 0,8 r/Kr/aeHb, HO 0Kasanocb, 4To okono 70% noaen
cTtapwe 70 neT He nofayyYaeT 3TOro Konmnyectsa 6enKa [6]. bo-
nee Toro, yctaHoBJIeHO, 4To 0,8 /Kr npoTenHa B AeHb AoCTa-
TOYHO TOMbKO A1 MONOAbIX JIOAEWN, @ Y MOXUIBIX U CTapbIX Jio-
[len NoTpebHOCTb B MPOTEUHE BbIlLe, MO3TOMY AN HUX 6onee
aZleKBaTHbIM 6yaeT ero notpebnenue no 1,14 r/kr/neHb [17].

HepoctatoyHoe noTpebneHne nNpoTenHa NPUBOAUT K CHU-
KEHMIO IKCMPECCUU FTEHOB B CKENETHbIX MblllLaX, CBA3aHHbIX
C CUHTE30M MbILLIEYHOr0 NPOTENHA, MOHUKEHHOMY 06Pa30BaHUIo
MWO3KUHA M K YMEHbLUEHHOW NponudepaLin KNeToK-caTeNiToB.
MNoBbilWeHHas NOTPe6HOCTb B NPOTEUHE NMPU CTAPEHUN MOXKET
6blTb 06bsiCHEHa PEeHOMEHOM «@aHabo/IMYeCKOro conpoTnane-
HUs» — 6oSlee HU3KOW peaKuMen CUHTEe3a MblLLEYHOro NPoTeu-
Ha Ha NPWEM NpOTEMHA C MULLEN Yy CTapbIX NIOAEN No cpaBHe-
HUIO ¢ MonogbiMu [5, 17]. ATO OOBACHAOT CHUMKEHHBIM YPOB-
HEM WHCYNUH-NMOA06HOro paKTopa pocTa-1, KoTopbI aKTUBUPYET
mTOR, B cBolo o4epelb, B HOPME Perynupyowero CUHTE3 Mbl-
LIEYHOro NPOTEMHA, MHULMUPYS NpoLiecchl TpaHeasaumm. Kpome
TOr0, CUHTE3 MbILWEYHOro NpoTenHa y CTapbiX JIOAEN BblpaxeH
MeHbLLUE, 4eM Yy MONoAbIX, B CBA3U C MeHee 3PEKTUBHOM YTH-
nm3aunen HeobxoaMMbIX ANsi 3TOr0 aMMHOKMCIOT, NoCcTynato-
WMX B OpraHmam c nuilen [17]. OgHaKO B HEKOTOPbIX UCCNEa0-
BaHWSAX MOKa3aHo, Y4To nocne NpuémMa nuilu, CoaepKallen oKono
30 r aMrHoKMncnoT (nopums B 113 r Towen roBsinMHbl), CKOPOCTb
CMHTE3a MbILLIEYHOro NPOoTENHA Y CTapbiX MU MOSTIOAbIX Gblna Noy-
TM ofuHaKoBa. Ha 3aTom OoCHOBaHuKM 6bli CAenaH BbiBOA, YTO
npu ynotpe6aeHun oboraleHHon NpoTEUHOM MULLKU CTapeHne

He B/IMSET Ha CUHTES MbILLEYHOro NPOTENHA U HE CKa3bliBaeTCH He-
raTMBHO Ha aHabOoNMYECKON peaKLUn Ha AIMeTUYECKUIA MPOTENH
[32]. BaxkHbiM fiBNsieTcsl NoTpebaeHne AOCTAaTOYHOro Konuye-
CTBa NPOTEenHa C NULLEN, MPUYEM NPU KaX A0 efie MOHEMHOTY,
a He cpa3y BCE PeKOMEeH0BaHHOe exeJHEBHOE ero KOJIMYeCTBO.

He3amMeHnMble aMUHOKUCNOTbI, B YaCTHOCTU, NEWLIMH UrpatoT
BaXXHYIO PONib B Perynsuun Metabonmama B CKENEeTHbIX Mbll-
LLax, KOTOpbI U3BECTEH KaK aHTU-aTpodUYeCKn areHT. Hego-
CTaTOK ero noTpebseHns ¢ NULLen HapylaeT TPaHCASLUMOHHbIN
KOHTPO/b CUHTE3a MbILEYHOr0 NPOTEMHa Yepeld aKTMBaLuIo
mTOR nposogsiwero nytv [5, 23]. YcTaHOBNEHa TaKXe 3Ha4u-
Masi pojib B Pa3BUTUWM CapKOMEHUN HELOCTATOYHOrO CofepKa-
HWS B NULLEBOM paLunoHe BuTamunHoB D, E n apyrux [16, 26].

TabaKoKypeHue u capkorneHus. KypeHune curapeTt accoLunm-
pyeTcs C HU3KMM YPOBHEM PU3NYECKON aKTUBHOCTU U HapyLle-
H1eM nuTaHusa. OHo camMo no cebe, Un B KOMMNEKCE C APYrUMU
daKTOpamMun He340POBOro 06pPa3a KMU3HW CNOCOBGCTBYET Pa3Bu-
TUIO capKoneHuun [26, 27]. PaHee 6bI10 NOKa3aHo, 4YTO Y XPOHU-
YeCKUX KypunblinkoB 45-85 net MCKM cywecTBEHHO HWXKe,
4yeM y JlloAen 3Toro Bo3pacTa, KOTOpble HUKOrAa He Kypuiu,
NMPUYEM MYMUYUHbBI C CApKONEHNEN KypaT 3Ha4YUTENbHO 6oJiblue,
YEeM XKEHLMHbI. TV JaHHble Gbl/IM NoyYeHbl Ha 60/bLIOM KOJK-
yecTBe Nt0Aen pasHow HauumoHanbHocTh (Ao 4000 4yenoBek
B BblOOPKE), U Obl1 caenaH 0O4HO3HauYHbIV BbIBOJ, HTO KypeHue
ansetca ®P capkoneHuu. lNpu npumeHeHun meTtoga 6uon-
CUM MbILWL, Y KYPUIIBbLLMKOB OblSIM BbISBJIEHLI MeTaboM4ecK1e
M CTPYKTYpPHblE HapyLIeHUs, BKJOYas yMeHblUEHWE MIoLaam
NMonepeyYyHoro CevYyeHus MblleYyHbIX BOJIOKOH Tuna | n 6nmnskoe
K 3TOMYy M3MeHeHne BONOKOH Tuna Il. HaunHas ¢ 60 net cKo-
pPOCTb CMHTE3a NPOTEUHA B MbILWEYHbIX BOJIOKHAX y KYpUbLUN-
KOB 6bl/1 3HAYUTENBHO HUXE, @ IKCNpeccusa MMocTaTuHa — hak-
Topa, NoAaBASAOWEro POCT MbIEYHON TKaHu, 6osblie, Yem
y HEeKypsiWMX Ntogen aToro Bo3pacrta. Ha ocHoBaHuM npoaHa-
NM3UPOBAHHbIX AaHHbIX in Vitro u in vivo nccnegoBaHui Gbina
pa3paboTaHa MOAe/lb Bbi3BAaHHOro KypeHuem KaTabonuama
CKeNeTHbIX MblWwy, [26, 27]. o aTon MOAeNU, KOMNOHEHTbLI AbiMa
curapet MOryT AOCTUYb CKENETHbIX MbILLL, KYPUITbLLMKOB, MPUBO-
[19, B YaCTHOCTH, K YBEJIMYEHUIO OKCUMAAHTHOrO cTpecca, Hapac-
TaHWIO Jerpajgauun NpoTerMHa B CKENEeTHbIX MblWLax U K Npo-
rpeccvpoBaHuio capkoneHuun [27]. NMoBpexpatollee gencrene
TabGa4yHOoro AblMa Ha Maccy Tena, CTPYKTYPY M GYHKLMIO CKeneT-
HbIX MbILUL, M €0 MeXaHM3Mbl OblaIn MOKa3aHbl U B 3KCNEPUMEH-
Te. BoiaBneHa gerpajaums OCHOBHbIX COKpaTUTENbHbIX 6EKOB
M OKCUMAAHTHbIV CTPEeCC B MblLILAaX, KOTOPbIA ONOCpeayeT KaTa-
60/MYECKME NPOLLECCHI B HUX.

Cyaa no BceMmy, NpeKpalleHne KypeHUs MOXKET NpUBeCTH
K YMEHbLUEHWUIO BbIPAXKEHHOCTU CapKOMeHUn, 3aTOPMO3UTb €€
nporpeccupoBaHune y NOXUibIX U CTapbiX N04en.

N36bITOYHOE yroTpebieHue ankorons kak ®P capKoneHun

Nogu, 3noynoTtpebnsiowme ankorosieM, 4acto cTpagatoT
OT HU3KOW MaccChl ¥ CUJIbl CKENETHbIX MbILLL,, 60/IEN B MblLULIAX,
CyLopor, 3aTpyaHEHHOW MOXOAKW W nageHwun. 10T deHoMeH
M3BECTEH KaK aJIKorosbHasi MmmonaTtus. XpoHMYecKas anKorosb-
Has MMonaTus pas3BuBaeTca NpuénaunauntenbHo y 50% niogen,
3noynotpebnaoumnx ankoronem. OHa He cBi3aHa ¢ 0COBEHHO-
CTAMWU NUTaHUSA, 4eDULUTOM BUTAMUHOB WM MUHEPANoB, U eé
CUMMTOMbI MOTYT UCHE3HYTb Nocne 6-12 mecsiueB BO34epa-
HUsA. PaHee 6bIN10 NOKa3aHo, YTO MPU XPOHUYECKOW anKorosb-
HOM MMOMaTUK NPOUCXOANUT CENeKTUBHaAA aTpobUa MblEYHbIX
BOJIOKOH T1Na ll, 4yTo NnpuBOAUT K yMeHblueHnto MCKM Ha 30%.
Bbinn NpoBeaeHbl TaKXKe McCnefoBaHUs N0 U3YYEeHUIO Mone-
KYNAPHbIX MEXaHU3MOB BbI3BAHHOIO 3TAHO/IOM MOBPEXAEHNUN
CKeNEeTHbIX MbllL,. Ha aKkcnepMMeHTaNbHbIX MOAENSAX YCTAHOB-
JIEHO, B YaCTHOCTW, CHUXXEHWE CUHTE3a NPOTENHA B OpraHnamMe
N CKEeNEeTHbIX MbllLax Ha 41% 1 75% COOTBETCTBEHHO, a TaKKe
3HaYuUTENbHOE CHMXKEHUe coaepxaHunsa PHK n HK.
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B uenom nccnegosateny NpuLWIN K 3aKI0YEHUIO, YTO 3/10-
ynotpebneHve ankoronem Bbi3blBaeT NOBPEXAEHME U ocnabne-
HWE CKeNETHbIX MbILLL,, Y4TO B 6OJIbLIEN MEPE CBA3AHO C Hapylue-
HUEM CMHTE3a NPOTENHA, YEM C YBEIMHEHWEM B HUX NMPOLLECCOB
KaTabonmMama. XoTs HEM3BECTHO, ABNSETCS M ynotpebnexHve
ankorons npsMon MNPWYUHOW CapKOMEHWM, MOBPEXKAAIOLMIA
3bPEKT XPOHUYECKOrO 310ynoTpebaeHns UM MOXKeT Bbi3BaTb
y CTaporo 4esoBeKa NOTEPI0 MacChbl U CUJIbl CKENETHbBIX MbILUL.
Moatomy O. Rom et al. [26] cuuTaloT, 4TO CHUXKEHUe yrnoTpebne-
HWS anKorons MOXET 6bITb COCTABHOM YaCTblo CTpaTerumn npeay-
NpexXaeHUs capKoneHuu.

MoabITOXMBaAs U3NOXKEHHOE, OTMETUM, YTO B MnocnegHee
BpPEMS 3HAYUTENIbHO BO3POC MHTEPEC K dheHOoMeHy capkone-
HuW. B uccnepoBaHusx, NPOBEAEHHbIX B pa3HbIX CTpaHax, ycTa-
HOBJIEHO HapacTawllee eé pacnpocTpaHeHne B Monynsauusax
MOXMUbIX U CTapbIX N04EN, BbISCHAIOTCS NPUYMHBI U PP capKo-
NeHUKn, YTO JOMKHO cnocob6CTBOBATL pa3paboTke 3PdEKTUB-
HbIX NyTen npegynpexaeHns e€ BO3HUKHOBEHUSA U NPOrpeccu-
poBaHusa. Ha ocHOBaHWW aHanM3a MHOrOYUCTIEHHbIX Ny6nKa-
UMM U3 pasHbiX CTpaH Oblin 0603HAYEHbI HOBbIE TOPU3OHTHI
npeaynpexaeHusa capkonenuu [11, 29, 30]. lo6aBuM, 4TO 3TH
rOPU30HTbI, 0COGEHHO B OTHOLLIEHUU KOPPEKLUN 06pa3a KU3HK
cTapetolmx Nojen, BrnonHe SJOCTUXKUMbI B GnuxKanwem 6yay-
wem. Nnatdbopmor AN 3TOro MOTyT CAYXKUTb NOJTlyYEHHbIE B MO-
clieHune roabl HOBble 3HaHUS MO NPo6IEMe CapKONEeHUH.
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