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N3 35 B E TR e R AR AR B R VLIS K9 A it . BB ILL e ( Sarcopenia ) E-E4F4E R B RS
A A& T, A Sarcopenia &F W T2t b I F “HARE": REWWIDEZMWPERE, XL TH
EEmiaiE, REBREEmERRA . LML ERA, B3 TRETBNBILIIER RS, R A RIS
AR A, BAREBIEA R MRT, B3 Tl E T E miie st X2 BRI ERFRIIA HE, K
3 2% Fe B & Sarcopenia ‘BRI E IR, MEFEWH M AL T E MR LIk FFH, BRERTHT

EFH TR, TERELEZ@ICA R,

T Rmia; E3; BRIERIE; #E; A%; @iy tm; atbmig;

G804.2 A

TN (satellite cell, SC) RE#ALTA0ML, 17
TR 4SRN 23 Birh (niche 35
B, T 1961 4% Mauro (1961 ) &I, HAFREHI S E
AR T AR A T R T s S N AEME,
R ZBIE g . RER: . A R GU R
X:1F (Bengal et al.,2017; Dinulovic et al.,2017; Sampath et al.,
2018 ), 2011 4F, McCarthy %5 (2011 ) AYfFSE 0 T A 400
AEA e HEH R UIE K 0] 32 060, SEIR ] Pax7— P10
#E (diphtheria toxin, DTA ) A5 HHr B/N B, %
B AT LAAE BN A 5 %25 (tamoxifen ) & 4% {1 A9 74 B

90%I AR, AT, TR 4051 s i 5 E %
WUIE R & HAEKFR . 2016 4, Egner % (2016 ) HAZ[H
FERSEE, FRUGRTEIFfE TR 40 T4l ge, Jhde
H2ZBTLL McCarthy 55 (2011) ARAEA BAPELEER, EH T
ViR B FILEF 453 T AR HEAS R . A 2R 3yl X A
£ OWRSYE o <A1 I 1 ) I (1 207 3 N = W VIR N = [
P55 E T 2 ik TR ARG , T . E U DG |
AT . LR PR TR R4 AEEE ( Dinulovie et al.,
2017; Moal et al., 2017; Rao et al., 2018; Snijders et al.,2017;
Sousa—Victor et al., 2016; Szentesi,et al.,2019; Verbrugge et al.,
2018; Verdijk et al., 2014 ),

%, RHIEHENIEE ( Sarcopenia ) 235 U #%
- BORIUL UL TR, RS AE R
o B ZJ TR TR A R VS S T SRR L R

Bl

L5
1 5

p=i

JER ( Nederveen et al.2016; Snijders et al.,2015,2017 ), 4K
Sarcopenia B H HHE LAY TR AR H B E IR REE:
FELIIN TR NS M ( Bazgir et al.,2017; Qaisar et al.,
2016 ), FE& TR TAMMEE (Snijders et al.,2017 ), &
b TR EERE S (Nederveen et al.,2018; Verbrugge et
al..2018 ), UTHARFSY M, 32 vl Ja4a B #i ILAM i S0 Sk i
4> (Lim et al..2018; Nederveen et al.,2017.2018 ), {3
LA H M0 &% A2 (Park et al.,2019; Sebastian et al.,
2016 ), FEMEEHRNLAALIIKFE (Moal et al.2017; Szentesi
et al.,2019 ), Xi&/R, B3 AH T EE LR AR
B HIUIE AR THILA S5, ATHIR IS Sarcopenia
H AR

1
1.1 AHRE T2 e m

DRI, TR AR ILET 2 b i 43 A 1 0 5
BORIRBUAATE “NARR” %, TR ANRAE N L &
B 2 4145% (Mackey et al.,2009 ), [Rl—BE-8&MLH 1 5
LEF 2 rb ity TR AN 1 2 T 1 BUPLETZE (Snijders et
al.2017 ). HMAHR, Bzl FEZ 5 1 BIEYE, Skl
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BN A 1 RET4E (4 55.2017), T DA 4
RS RN BE LB R Bk AEAE 1T RUNLEFZE | (Nederveen
etal 2018 ),

WEFE Ay, T A SR B G S 2l OIS TR AN
i, 20 fH4d 80 4E4X, Appell %5 (1988 ) X3k TN
W6, M 4K, 30 min/IRI ATTEB LY, RIMA
SUE Sl T A2l TR AN IR S Rl i A B LEF v, PR
BOHTHINLET4E. Smith 25 (2001 ) 2% K R 74 Az s T
T, [RFEUERH TR IRTEZ S5 S NS . WA, mhait
NFA BN, Mangan %8 (2014) SRA 9 JHi#H SD K
FEAT 90 min (EFE 17 m/min) MB350, &350 72 h 50
WEHE A B A EA b DR EEE L,
Vyver &8 (2012) ib32 iR F AT T BIZ 5 (1009 3,
85% VOmax, 12 ><5 min/iK ), REJFE 1 K TRANIEL
K 30%. Fry 45 (2014) X} 6 BB MM 17 Btz
HHEAT I 12 AR A T YIS, 1R 1 BULER LY
BRI AR, PR T A AR 3K . Shefer 45
(2013) RAPEREMEAGZ3) (115 m/min, 30 min/X,
6 KR/IH) s B/ N ERUT R, RIS T A
Ml niche SXTHRAAHLL, B 1.6 fFHIEK.

1.2 #iEsh st 2 E w0 e el % m

BB B S IR, HUBHIE B2 ek a LI
FEFHRALR AT KA R0, I B alE L s A
W, R AT AR RS LT 4R BT L ( Tierney et
al.,2016; Trensz et al.,2015; Verdijk et al.,2014; Yoon,2017 ).
1.2.1 KM MHIE 30 3 T E 40 0358 %

Petrella 25 (2008 ) Xt 66 AR 16 J& 1R /71 2
PEATSEES, FRiad k—mean JISHHT, FEHMIAILIE KA
KD EAMBCRIETE, RSB A NE di, [F]
IR Bl ILEF 4E T 19 3538 T o Petrella 55 (2008 ) i
P 1) RGN R Z 358 2 F 905 H TR 40
TGP HLURE s 2) AUA ALY 1 TR A, HOS DA
A BB R WU X 385 3) TR 4 4 LA (X 338 K A7 A
“ERRT, 2 000 pm?, JNEEREE v EITRER S dhbLRE
S A Y Snijders 272 K LA ATEZ G FE 10 R4F, T
BELiz 8h T FU%T T 5 A AR A4 0 BAR B 2  2014 4%, AT
A A= B0 A A T A0 3 e A5 0 A T A A AT
IR AL R I AE B SAEAS TR IS, 5 1 BUER
ERH LR, 11 BYUILET L A AR TR AR S TR AN 2 i AR
T 2 W . 12 JH B BTBHIE Bl RT3 s iR AR
t, WFFEINHy, PibHiz s bn TR anie & i, s 1 A
JULET 4 25 45 (0 A SR W o 2017 4F W SC 3 43 4R 3E S 38
16 J& ( Nederveen et al.,2017) F1 24 J& ( Snijders et al.,
2017) MHTRLEEl, KRB IE-HL 1 BRI BUPLEF 4R
MEAEOE R, K, H RS B &2 T . Bellamy %
(2014) &3, 23 #RMEZRELL 16 Avilizsh, Bk
74

DU Sk LA PR B RR JTLET A Ak g T R 5 82 T . Mackey 45
(2011) XF 12 2 S PEIEF PR HI ISR, BRI
B4 67 A B 75 X LA A DR A e A R, S5 SRR R,
W iyt zead 12 J8 B9 45 o RE A 1E 1052 40 i B9 %
T

122 A MHMHIE 303t T E 40 0 5%0E %

2004 4, Crameri (2004 ) 251 3G AT T2 MEBTRE
BETI, WA TR AR . SIS, iz ST
BIT S0, BEFEINE, BRSIZ G, 5 4. 8 R 1
BN EAWE, IEEAMMSES . Bellamy 55 (2014)
WE kI, 2EBHizsh 72 h 5 I RYLEF4E TR 40t
i3k o Mackey 45 (2009 ) 31 X A A0 - % JUL 10 52 4 i
FIAZ AT S it R R B, AR RR AR A UL s 1)
TAMMPEEERD (N2 1.3%), s 2arkbblisshs
MER=E ) D[RR e B

Snijders K A5 A AT bk P bz shilk AT T R 50 3F
58 2012 4F, EdX 8 HHEHZIK (221 %) A7 —
WHMLE D GBS AN 75% BRI iEsh4l4, It 6
26, 10 /), KT TUR I BUULET4i b (0 TR A o
BEFTZBEh T, MAnZgE AU T — kP
B ZREA RO A A0S 5 2014 4, DFFRIRIRGZE)
J& T A B R RS SR R B AR S, R
IR, BETFHEREE, BZIRAE IS 305 R AR s
KT RE; W4, SR TIREhEOXZE3E LA
WEEsEm, S50, REPEABARNEERTIZE)
Je DA AN, AEAT AT WLAE R Rk
[EREE AT LAY, 2018 4, #idxt 29 HAEE AT
300 YAMEHLRLIZEED (AR 180°) A3, i53h 24 h 5 B
T LR AN BB A R, BOER DEMRYE
ANIMAE PR S B e Uk, N, LA 4R Bl i A
A BT LA A 3 AIEEE (Snijders et al.,2012,2014a,
2014b; Nederveen et al.,2018 ).

Nielsen 45 (2012) fSeiRAR R 2P IZ %) 1
AN MEGE IS, BFFERH 20% 1RM EA S, &
BT AR, R R B R LA AL K . Wernbom
4 (2013 ) R AMEGAT 30% 1RM 58 HEFT B kiLiz
oy, Z5RWIEM T EMMERTS . &, BETHBFRE R
ATh AR BUREIS 2 9 fe /)N B2 0

B eI T R REOS . ARZES) (A
BUBH ) XF T BUFD 1T BUMLEFSE R BT EIER, W H S AR
B R VEE 2 v [ s A 26 A A RO A S g . PR T A
WIEINN, B shaRE . BHRREIR 3 FiE K YRR iz 3h
X PRS2 A AR R AL F R AR . M
[Fi) 128 2y 38 2 i 5 B ) R0V B0 22 LR 55 R BE J s, A
XFORBE AT, A8 B ] 5 A SR AR DG, PR,
R 2[R 5 ) i TR AN A
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SEHA,

12 Bl T T A REAE BRI UL RS T PO

2 Sarcopenia
2.1 EHh#E T E MR & Sarcopenia ‘B & ILaG AT R

Sarcopenia 7E 1 FLGE I LW B FF, RER
IR B ENERZ —, MR E R,
Sarcopenia [ &4 FE LI LR (BT AR ) EKF
LA 38 T RERRFAE , B LD R A Rk 5 B A1)
B FEIET: (Sousa—Victor et al.,2016; Suzman et al., 2015 ).
HHULIEREME 1 R BEAE IR A R, R ART 40 2 3F LU
8%/10 AFMEAIEIE, 2 70 ZJEHLL 15%/10 4F 1 ERHT
B (Sousa-Victor et al. 2016 ), WFFEINH, TEEHLARME BN
DEANNEER . WEESEE IRE (Lacraz et al.2015; Nederveen
etal 2018 ), JEFEIGEEEHMNL LR AT LA

1) FEEE TR TEXMER . Snijders 4§ (2014a )
F Dreyer 5 (2006 ) 435X AFLH AL A THIBHIZ 3l
DRI, A4 TR A A BOE 1 00 B E KT 4R4l,
Y, EESRECLEMMIEESE; 2) R E TR DA
Y% . Verdijk % (2014) DL 0 75 2 AR EAHE B
FEOFER R, TR B AR T TR, %
05— WA R —3, BN TR Mg B
K T4E4] (Snijders et al.,2017 ), Motohashi 2§ (2014 )
Lacraz 55 (2015 ) X HAF/NRAE RN, B4/
LR rb ity TR 2R 3 TR 3) RSk DR
FHRE S T ECU R AN GO 1 el A 1A i TR AN
HIMBE ik, UM SRR, RN A TR
MR AR R OR e, REIRAE TLAL A fL 1 D) e
( Conboy et al.,2005; Sousa—Victor et al.,2014; Villeda et
al.2011), BAMRKH, FEMBEF AL 2MEIE
TEN DR ENRE 25T (Dreyer et al., 2006 ),

Tfg: Snijders % (2014b ) X&4AFL (731 %) HIEEHRAN
SR AUEE T2 2h il 2, BURSMUALYE iR L, &
B, B3 72 h 5 DREAEEENZ; Nederveen 55 (2016)
XPEARA (674 ) HATRRESIIZR, 45K R, —ka
PEFURHAZ BN )5, 441G 102 20 M A i R 2 9 1L 4 i
R EWZ, JPEM, FRAMN DREMEERETEH
M4 ; Dreyer % (2006 ) i &4 2 F 17T 223
S TR AL, BRI, B2 24 h 5 A
MBI K T 51% R E N THELN 141%; Verdijk 5
(2009) &I, 2 12 JEEPIRHE 35 TR 400 w2
i, ELESBRESEIN 25%  30%, DUk LA A AU N
6% 9% . LEMFFEAS [ WLEF 4 2 0 e 10 5L 40 it o Fe i &
W, HofmfEezsd, B0 (AL IR 4
TRl (REEINL) 2 4 4% (Mackey et al.,2009),
FH, ZEF—ILAY T B4 T2 S = EE S
F 1L EYLEF4E ( Snijders et al.,2017; Yin et al.2013 ), {HiZ 5]
CRESESRHIZ Bl ) FEARHF T 20 M E5 et AT i A e
TR, 2 & 4T L RLEF4E E (Snijders et al. 2017 ).
Snijders % (2017 ) W&, 23t 12 JAF 24 FHWHBHIZE5h
Joi . BRI, JFE 1 TR i A
MR EN L, BN T A B S A AT
I BULEFEROAE R . TR AR IS Z R0, H2d fiikl
1835 HAT Pax7 bric B9 LA A0 I B 5T T B AN M A .

T AL B LR TR 0 RS M B B AR R LA
WMEVF 2, (HE i — 2 12 2 Zh s e S 10 20 i A 3L
B, RIS S Re ST B A A R . R, AL
YR E R B R, AR AR
BWUTR . BRI LSS (Binder et al.,2005; Bunout et al.,

NRSEEBGIFFTIN N, 38 ShREAS S22 40 i A B0 Fl 2001; Suetta et al.,2008 ),
=
ﬁ:_—:—_f_:“ Sarcopenia . ‘i‘
Self-renewal -
Differentiation

Proliferation l
Differentiation/Fusion '

Stiffness 18 kna Muscle Stem Cell. ‘_7 o
Quiescent  (~ _. S
maintenance ~ A

Activation l

Vitro Fresh satellite cell

Stiffness ~ 12 kpa

1 Sarcopenia

Self- renewal lProhferatlorg /Fus10n Regeneratlonl

Cross-sectional area l
Muscle Strength l

Figure 1. Effect of Sarcopenia on Skeletal Muscle and Satellite Cell Function

E: AB34 3] B Leeetal,, 2019,

2.2 iE#h3t %% Fe 7k & Sarcopenia T Z 4@ L 49 LA

2.2.1 3B 3 A B R L4 AL AN B R A
ARG A LR 5 T B s L S A 2 A B

#il, Engler % (2006 ) i izh AN [ i 2 (1% 35 5% H b 240 B 1] 52

T4 ( mesenchymal stem cells, MSC) #7023 %
W, AFEIRY S CRIEE ) X T 40 AL 2R )
ARG, BEEE M NEIR G B2 (0.1 1 KPa),
SRR (8 17 KPa) FUSEAIM (25 40 KPa)s Boonen
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S5 (2009 ) T UAE AR W 732 J5 2Ok T 02 2 i 4 i &/ ot
4 TR 5 T 40 B 0 et R R A T RIS, R R B e
FRHEXT TR AN T B s IR, 45 R IR, JRIRAE 21 kPa
NS S a4 RN 1 R e (3 B 0 St 2 9
FEAE 22 B R 2 W 28 1 1 R 3R Sk b Al B s LA
IR SRR R TR R K EEIRE , TR 20 A A FOAR Y
(young’s modulus ) WITETRE R 12 kPa B BEFH AR L 4T
(Trensz et al.,2015 ), 43R FEHATNE] 18 KPa B (AL F]
SN ) TR/, TR AN R
M 20 . SRR 5 R 1 S5 ) R U e 2, o
RN ZRRIRIFEEN . FiEEA . BAEEKAREEN
45 (Yin et al.,2013 ), X5 &5 B LA HE AR 78 A Bk
AR, HEB )RR ZEY R, BRI EAR
W REIG 2, XN TR AR HEIE B DIREAF] (Brack et
al.,2016; Thomas et al.,.2015 ), T35 4 i1 A0 AR B3 I B B
B PR GriE (S . BE . Sk, mEAE), DR
T 20 P PR S A PR AR T A3 AR R A O

1) 323 T A0 M AN EE I i S5 1 . e Ak AR R A
F-B (transforming growth factor—p, TGF-B) J&iiid 5 Smad
YERE AL BE BT e M5, 155 1 AU R FI7E AN
AL )., Crzarkowska—Paczek B (2009 ) f4/N BLS2 HiF
W, —WR&VEE5h)E 7 R TCF-B1 mRNA /K-, Emter %
(2010) KB, 10 AHBMIL-RIECESHEESDT 15 K
V3 32 (R BRI A s 10 LS RE 400 i e A 1) e e
5, BEFIN, G RE A DL YE (23% ) Fil
WA (36% ) PRSI . Derumeaux %5 (2018 )
KM, 8 H o6 18 A/l 4 FmlkilgE, Ao
2 PRI I S AR T DURR AR G T X PR 3 R Alves 55
(2014) Xp1EPEC ) 2l K BT I 8 FRmHtHIIZR (4
WA, 4 HIk, EEREC 10 12 K, B35REN
65% 75% 1 RM ), RIZZ) T HRESCE K RAONEIRE .
JriE . R FIUUBURI R AE 50 A (1 503%

2) a3 FIREETA AR (matix metalloproteinases,
MMPs ). MMPs SXFRA ARG , & — AR T RS 1 7K
fiff 2B 1l B 00 T A IR AT R A, L R A H AR 2
AN AL AR (9. MMPs 22543 PRl MMP2
FIMMPY, e & 3 MMP9 42T+ AT 3B UL R Aky
mTOR {52 8. Ogasawara 28 (2014 ) FHHAIH,
FIERT SD K BT EHHNING (H 54, 5 s B =S5
WAL, 5 silbg, ARRE 3 min), ABERMERNEIRA, AR
TR BRSNS AT AR T MMP2. il
MMP9, FERLZHIIFEEN IV, EHiEEA. o7 BE5EN
W, AR, 3 IR BEIT 8 F (3 kv
JE ) AOARSE B R R P RRLZ 8, PRZ ghik B AR REHE T
MMP2 (35, Hilh MMP2 5 FLERA S&AEME (Deus
et al..2012 ),

76

g5 LTk, B 3JE AL A 2 R A AL
JE VA (A TR, AT E O R MMP2/9 Y BRI 5
EA, MG R LR A HREE, JEmfe i
W
222 BRI EEE R E

Wil T AN BT I, it Sl 0 RS B LAY
TIREB AW, SEIBETTIAN, B AR R 1S 2 5 203h
WZRLRZETLIE L A W R R PE T R, LRI AR A R
IRABARAY AWEK T (Sebastian et al.,2016 ), Demontis 45

(2010) AH, TEEHR IR AR DR A A W a] DR A SR
KA GBI EH I BERERY, JF AT LU FoxO
4E-BP {5 5@ BRIEK Fdr, AR, —Rarkit
FHIZ Bl ] MR FEAR R ARE CEAERIEAE ) B8 LY R
AWERES) (Fry et al2011). BFSRE/N, FHWT B WRIGRHAS 1
B2 RIS WA T B R AL T A A IR B TR I
LA (Lee et al.,2019; Tang et al.,2014 ),

12 ) A SE AR HE A B T B R LT S R
EK. Kim 55 (2013) FeBCEAENE 4 BUZ I 3 W
FFEH 7 (Autophagy-related gene 7, Atg7 ). FABEHAK G
HEAE, BRI IR THHENR, E4N
it 8 M AIEE) (16.4 m/min, 5O, 40 min/K, —
5, MIMELEENE Beclin-1. Atg7 BEIRTE, M
IGF-1/IGF-1R FKikh . BRI 5 WM. MR 1 05 1k 2 1 g

( Adenosine 5’—monophosphate—activated protein kinase ,

AMPK ) FiEH AMPK BERRILAN FOXO03a BEMRAILK .

White %% (2016 ) F4RR T B8 UL ICAE I 43 FHLH], R
F C57BL/6 /IR 15 A inbisHfez sh B 23 A%,

I, KIIRBTRLE 3l 2% s 1 ZoRn AR B I AGE B% 1
— LR, IHEGEEHNUE AR . AL 24 Y
C57BL/6) HEPE/INE A TRARIIEIKIZ ), BESERW], SMEh
Fazgh LR T /N HEB LR 0% 81 2 (Sestrin2,

Sesn2 ), IiFEFZH HEAREY TS AtgS. Atg7. p62 Fil
A PR E Y% 5E 3 (light chain 3, LC3) -1 HEHKF
(Lenhare et al.2017 ), f4ESPRAIMITEE S AT A F 1k
PTLEER, DPRUR /N R BB, @) 30 K
ekl Zk (60 min/ K, 5 K/, k42 K) WERE YL
AR AR TR, G B A AN 2, e
1 BEHOE S H S SIGsR NG, R 25925 G is shdl vl
1S AMPK-FOXO03a {5 5@ 8755 AW AL (Fan et al,
2017 )o Kwon 55 (2015 ) X S5F G ws il i AL 1A o i 114 55
R, TNt B, ST M I (5
JA 5 w16 IR ), SRR, S+ U2k
I KA FERE BB INZR G o7 DL 4T, 9 JAbikiiz
AR WL R FIRE SR LT, Bt AR LC31/LC3-1
R, W p62 HEEKE, B AWER T E N, 4 Beclin-
1, ATG5\I2\7 FIEHHA . WHEIAR, FIFISMETS S A WERE



Gxdt, S B BhIE S TR AL REAE SR B LR T A I

T, Al LS ARG, AR IS Sh I ZRAT
TEGE LA R A, i p62 ISR K- TR
NI 2 I AR

g5 BRIk, B AT SR K s AR R 4 A
WEE T ThEE, AWl RN RAR AL T R, RIS
T RIS S . 0. e SR
223 3m3h F PR E B LA G R AT

EEK SRR MAUR AT R, E3EEm
BRAErR A, Hid, SGEAMER . Zokikne
A R ICE . TEPES (Reactive oxygen species,
ROS) fRis#EE 2B E A DNA 5052 58 T A bR S
(Oh et al..2014 ), Harman (1956 ) [ “%& [ EIRE"
I, P EOIRATHELON R T A I S 2
B [ A et 1 R

1) BEELMHTEMM ROS KFHAN (Szentesi et al.,
2019): Bortoli 55 (2003 ) HEIUA [FIAFEIY A AR T 20 i
TR FRIB T, IR, AEAFE S [RIE TR A 1 T
YRR S R R R A AEAR R 25 5. 10 TR 4 it v e b ik
SRR, AR SBERRIRAT (ATP) BEIRFRE, HZK
KPR/ ATP I8 2 TR AR ATP, SRR IR, w2
F14) T35 200 FR 084 8 4R Ak 00 R I 3ok 4R Ak SRR
I HZE (Minet et al.,2012), 2) FEM D EAMHHA
TERFAOTEYE I IWESH DS ROS HRHZR,
& Bk A S A A e H RS B i P S Ak TR P B AR
NBEFEAR (Fulle et al,2005 ); Miller 25 (2012 ) tLiEH],

Satellite cell of Sarcopenia

F/NECE L ROS IS0, WA H KT FRE,
KRT B2 #HERT 2 (NF-E2-related factor 2, Nrf2™") #i
AALRE TS24 Vettor %5 (2009) TAH, HEEESIAE
ROS AKFHEE T, 755 T A i g i T B e R A A
fif# B T Sarcopenia ANFFH AR ZHEUE Z LS

12 Bl TR I I 2 UL R TR A T R R A
Radak % (2008 ) MAFFEINYy, FAUHTBH BT S iz g ]
FEARHLAR T ROS, 1 b A5 B sl oy o B 38 Bl 2™ HE T 2 11
MRS, ISR U Y B, IR ROS
JKFETF W, Kuwahara %5 (2010) JARZEAAL RO H#4
R R SC, T T LA S A A il B B
SOD2"/NEL, RAE/NRZBE S TR, Ak
i, ATP S FREI4 . Abruzzo %5 (2013) XF 2 H KR
HHAT 14 FfGEE (1 WK, 3K/, 458 8R, vElk
it AL AR S, FUR B, v AR R IR LA
SN ROS &R, F34b, BSURSIE e E o ST
AALIRIRb G, AR LR AR, D kL
AR AR TR AR AERE IR (Betters et al.,2008; Haramizu
et al.,2017 ),

gi b, wEEEBIPEE T ROS KR4 T TR 4
AR A RN R S5 AN R AME S50, (RIS Sl m] LA 4 TL
2 24 B AR e 4 S AR R A K, — TS S
TRALNHOKY, S —T5 i, s s R s 2 T
ARG, DR E] T R S S H LY ROS/RNS /K-, HETf
PRI

. ) Differentiation
DNA Damage Self-renewal Proliferation /Fusion ~ Regeneration
~ Y0000 N keletal le fi
~ eonfyggx MuseleSemcel” e~ % Skeletal muscle fbers
( Aggregation of metabolites | maintenance "~ <
\ damaged proteins (ROS) Activation
\\\ (@Mimhondn-al Type Land I satele cel
= 7 dﬁfuil(iuon exercise activation state '
cell pool

@' e

ECM Autophagic Oxidative stress
Proliferation
® o
® _ Fuson ROSRNS | o, Toal [y
~ = h Antioxidative]  RO° .
Collagen I-IV, Laminin AtgS . Atg7 . p6s . I
MMP2. MMP9 | LC3s. Beclin-1. Sesn2
2 Sarcopenia

Figure 2. The Mechanism of Exercise in Delaying and Improving Sarcopenia by Activating Satellite Cell Function

E: AB35 3] B Leeetal. 2019,

3 T E AR T AN A 2 A/ R 35 JE 1 I Sarcopenia Y%L
Sarcopenia [ EEFRAL K B LB FIILT TR, JEIN o dz gl ko TR AN R AR R AR R (R AkiE
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J5L, AMEANIEST . AN EWE ), WS TR AN R R A
SOBTAE [ AL T A RE , e RE e Eak LA A
HHNUE R E BRI KA, Fe e nl S 52 M 52 2 HLIA
Sarcopenia AJSEAR

WFFERT, SER X RAR I AR 25 T 20T 40 M A L 33k
%, BAAEEN TR E L iE 8 Sarcopenia, {Hid
JE S 2 ) Sl ) N2 B S UL T 200 L 1 AR ] 3 2 g e
Ap, ik, ECRRBATIE ST, ARSI
T B /4E 5% Ak 5 Sarcopenia FUAEAR

b, (e, 2017 JYLTE 2 20 A R R AT S e B JR R ]
TAHEFHE, 53(6):65-70.
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Research Progress of Exercise in Delaying and Improving Sarcopenia
by Activating Satellite Cell Function

JIN Jing'?, FENG Yizhong'*, HUANG WeiZ, FENG Yan?, CHEN Caizhen?, LU Jian’
1. ZheJiang Agriculture and Forestry University, Hangzhou 311300, China;
2. East China Normal University, Shanghai 200241, China

Abstract: To expound the research progress of exercise in promoting skeletal muscle hypertrophy by activating satellite cell function.
Sarcopenia (skeletal muscle attenuation syndrome) is mainly characterized by the decline in skeletal muscle strength and quality;
however, some serious “complications” will appear in sarcopenia patients’ satellite cells, such as aging increases the difficulty of
satellite cell activation, aging reduces the number of satellite cells, and aging weakens the remodeling ability of satellite cells. Recent
studies have shown that exercise can regulate the extracellular matrix components of skeletal muscle, promote the occurrence of
autophagy in skeletal muscle, and reduce the oxidative stress level of skeletal muscle. Exercise can promote the hypertrophy of
senescent skeletal muscle and enhance the muscle strength by activating satellite cells, which result in delaying and improving the
sarcopenia skeletal muscle attenuation process. Inactivation of satellite cells is found in both extremely old animals and humans,
which suggesting that the exercise intervention should be carried out earlier to reverse the function of satellite cells.

Keywords: satellite cell; exercise; sarcopenia; activation, autophagy; extracellular matrix; oxidative stress

80



