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Abstract

Sarcopenia is currently widely considered as a type of geriatric syndrome, characterized by age-
related decrease in muscle mass, muscle function, and muscle strength. It can lead to increased
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risks of weakness, falls, fractures, metabolic diseases, and mortality. The pathogenesis of sarcope-
nia is complex and not yet fully understood. Among its various possible mechanisms, chronic
low-grade inflammation is considered as a key pathogenic mechanism. Inflammatory factors di-
rectly or indirectly contribute to the development of sarcopenia through various pathophysiolog-
ical processes. Inflammatory markers such as tumor necrosis factor-a, IL-6, CRP, IL-15, IL-10, and
irisin, as well as white blood cells, platelets, neutrophils, lymphocytes, monocytes, and their de-
rivatives in routine blood tests, are closely related to physical function, muscle strength, and mus-
cle mass in older adults. These factors may lead to skeletal muscle damage and subsequently sar-
copenia by regulating oxidative stress, protein synthesis and metabolic balance, cell cycle arrest,
skeletal muscle regeneration, and cell apoptosis pathways. This review summarizes the current
research progress on the relationship between sarcopenia and chronic low-grade inflammation.
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1. AN EE

WIGE B AT B8 A A — Mg R SR EE,  H 3 SR IUA IS AR G KA S LA B b L UL
WIIREFIILA )& TR, nTLASBOESS . BREL B9, ARUHELOR 55 AOm S AP0 T I AR I =i 1. 43R
JR R S Ak A NLAE , FEs2m PR 3R 3 EAHEAR D35 3K (FT B BUNLIA 5T & T B2 (2] LA 22
PP SOREIRTS A PRI 2 L4 SK B G 55 . M 1970 4F shock 55 A [ R B AFI B ST IF46(3], L
DRERE 2 AN AT LR . 1989 SE L/ E (Sarcopenia) # B /A # Rosenberg %6 A IEZUHE HHi[4]. 2010 4, KK
PN AE NNUDE T4 40 (European Working Group on Sarcopenia in Older People, EWGSOP) &% 1 55—/ ML
ARESLIR[ 1] [ BRWLAGE TARZH CASO VLD TAEZH A5 50T 2011, 2014 B2 R ATAHRILIR[S] [6].
WAL EE TAEHAILRIE T 2019 FRREH . FAERH, £ 30 25, NAMRES 10 F2FF
3%~8%; f£ 50 ZJ5, WA EMIRAIIBE S REFERD 1%~2% [7]. XN R PR LR R D)
RE MR #OR R B B AR 5 R AR T R G = ErP L, 2 N E R R
(BN 8%~14%, LN 9%~12%), TAERLHIEFE ANNRE R BB B R 29%, Lt 23%), it
T X EENGE IR 13%, iR 11%) [8]. EANBIHETFar AW NI Ak 2, BRPLZMGE S 801
AT o T B LA R R B FH AR 1S 0 e FRATT 644 T Wk P L KHE R o L/ ) R A g BER A AT v AN 4
FIREA Z A0 R A AR, oeh 2L EE B D Re R VLD B 1 0t SR AR AL L B K AR I AR 1
TEPEARIE ZROAE . FALNI . AN RARTE BN A G 7 0EE 9] R Z Ml gebLsIh, 2 4E N hE s A7 1E 1Y)
18 PRI BE JORELE LN RE P & A2 AR R ke 3= SR 101

2. BMREREE

FONE AL X L 23 Ty RE e b B 1A P 11 SR A R0 S PR SN, A 4% A B BRI R (R Akl 3
WA E PRI AR S A Bln, R AR A NARIE SR G BRI AT 51 A R S o FE
FAER NN N RT m ), RURY, Bribkdy, SR IUMAERy ST, i Bra 5 R
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MR B AR R[] RAE SR SAENUA XS T A ShBOR R 2R B 12 o8 B BURERT, B
KIARFEE 1 9O RN AEAE 2 S8 RIS PSR, 40 2 BOE PR o b ARSI AR BRI CoE I B BB AA
WUDAE 35555, 1BTEMREE SO,  H TSN R SRR A SSPOR 1SS BE IR AL, 5 sl ik ofs R A A6 1
W[12], 2 ROBEFRIE[I3IAINLE14]. A KEIESERY, ENEARZ KRB AEBHLH b, ZBFENT T
A7 (18 PEAR P SOAEAE LA AE 1 A AR AN R R rpi 3 AR FI10]6

3. BMREXRENFSEE

RREIIINAE — € R B E AR 28 B DR S 31 X ) 2 28 ME U E o 40 Olivieri 55 2002 4F [ 78 2 B IL-6
R EF TR C/G-174 Bk %2 25 1(Single Nucleotide Polymorphism, SNP)AJ DL i 25 e 4% 1L 3 H 1L-6
W% . MTE Giacconi %5 A 2004 I A HR, BAH S IL-6 KFPHmAHXE GG FH A 124 154G
AL CC BRI A 15]. AVFZWI AR, KAGHmILMER XM MILF M L A, MS5RmSH AR
RY )RR A B AR OC[15] [16] [17] [18].

5200 H o B 503 B 0T S R G A M AT IR M S, T R e P TR YR 11 2 A P | 1 e 8 R K
PP R BRIV S g% 2R G0 70 WA R A B R T IR IS, 7= A B MEDE EA [ 191

AL TRAL DA KB FEAL ) DNA B 8 07 55 B % R 35t m DA 14 33 e 93 32 40 P 48 o 3 A A2 46
JiFE A B SRE RS20 6

YN Z A RE SR 4ERE RIE I R 2 —, Campisi 25 2011 SRR A Z SRS, %
B EGHIE T 7. EKE R AN .

VFZ2 T FE R AR AT SR SORE . LPIRIE B B T A 25 50 P A AR R IR G . B SRR 3 n, AB i
2 AR L= 03 AIE 98 2R B Rl T~ (40 TNF A1 IL-6) [22] [23], FFARHEEPEAR 3¢ I8 15 34024« 7] g iy 48
AT DAFE 2 PN S A2 A, 0 A i s DR - (A 2= AR B R, T 9 3 B A o ) L7826 K P DA BB /K ~F 1
M7 RR I 22 /K P 5 2245 N UL T R0 ) B8 22 2[RI AH 9% [25]

Z 5 R 1)/ AESRAS RNA (Micro-RNA), 7EREE I FEHal DA IR 2 A0 IR 7 1 4 i, B mT DA
YEH5E RNA 5 TLRs Z5& 1M, 353 NF-kB % 16[26].

ZFifk DNA (Mitochondrial DNA, mtDNA)TEJEH H A 88 3G migm, IF5{2 & /5l (TNF-a.
IL-6. IL-1 SZARFEHLH) L2 KT 2 IEAHE[27]. mtDNA B AZESH AN TR, 30T DAE 4545 AF o
43 F15 3 (Damage-Associated Molecular Patterns, DAMP) )4\ i 51 2 48 [ 28]

WHERM, 20 N A P2 il 2 A S5 AR e R B2 AN [R] 29, He g £kt R P 4 8 (CBLBI A
B2k [30], THE DA, CRREERRE . MIATERE . IR AT, B R 1Y KA i 1E Y
B3 1] TR SO RO A 0 2E A5 472 28 A ot (1 TL-6 A TL-8) 4 ILis 7K P i 9% [32]

4. 1BMIRERAE S D EENE AL
4.1. BMREXESERINEZERRRHEX

WLRE N - Ff R 2R S S0 LA 2 5 9 iR i8f (Muscle Protein Breakdown, MPB)AIILIAI 2K [ i & B
R (Muscle Protein Synthesis, MPS) )P 25 HL[33]. & 1 i1 B -5 i B4 42 S B WO AR AH 9534, 1E
Z iR Ea i, EEBEA RGN NFNZ R E3 EEME Atrogin-1 F1 MURF1 #/) 72\ /2
LA 2245 1) 2 2R T R (3510 SO F] LA 3 IR R ARHT, JFild ) IGF1-PI3K-Akt-mTOR #4211 H H
JR G i DA S G FoxO SR8 1 5 S R B3 2 2B e MR AR b 25 o oA, (R IENLIRI 2240 RE
A fEiEIT NF-«B 1 STAT3 %542 BRI B 405 5% 2 [36]. BTN —ILRRRM, (R 25
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2, RN TAKTFE, 40 TNFa #l IL-6, 7] SEIEHS0E A 2 R -E A A 2400 FOX03a i ff
EHKMER[37].

4.2. BUREXESERNBERX

B LA T B A S 2 R A DL o Fig A, R — AN EE RS AR . WAL E LR AR
A& LA 41 ffii(Muscle Stem Cells, MuSCs)/™3 ), MuSCs WHA TR0, & A& 8§ UL £ 2141
Hi o B EEIVLIG AR R 7752 31 MuSC 5 AR BE( AR N MuSC A 2507 )2 18] (KA LA F i A 4% [38]. &
e, YRR F IR SE B SZ L A 47 2 (BICR 1 HAth o Bl B A 98 B4 5 o FL I, S5 4R o A R 21 SR 43 4 3B 67
%=, MuSCs Mgtk WAEE . 0, BRI SCAFIE 2 39]. 506 AEREFIEEAH
RIS AR L E N MuSC B F Bli& 7 — MR AESAI[40]. B BENLEA TR T M1 B R4 R M2
6 200 5 2R ) 78 o A () 200 B FRL - R T UL A T A 1 S TR R (41 ] 7 35 32 (1) B B UL A R 52 2
MI1-M2 EWEAH B A1 [42] . 7EFE RIS F-A R JE(Duchenne Muscular Dystrophy, DMD)H . 5%
T EREAHARAN MuSCs Z [ AH EAEFH, DMD & —F i Bh e UL 46 8 ik 51 ke 0 SR R ML,
I IL-10 525155 M1-M2, @i b M1 RBEGE, 7T LAZEAE MuSCs HIFFSILIRPE R [43].

5. B RERERE S
5.1. RIEMPEFSALAEE

YRR T B AN R A4 B SR A o, B L= 26 (R 40 DR AR AL 7o TR SR 43 NI 28 TR R
RF-, (ARG AP F1F L RN, 2RI 2 8t FI R AR AR, A AR 4R
[44]o TNF-o FI4HMI/35-6 (IL-6)F1 AT 4E 28 il 42 K K §--21 (Fibroblast Growth Factor21, FGF21) HA X E
R . TNF-a fENLATRG R0 A DEENLAMIE R, TNF-a /K RIFFSETH R XA SEULAR, (HEEAN
KA TNF-o LS WL ZE AR [45] [46] [47] [48]5 TL-6 f&— Mg RN T, 2 TR Fe R WK ] 2
# TR IL-6 MRES FEWINZELE[10] [49]. (HAHTT B4R TR0, A fe kLA 40 i
[FIIEFE[50]; FGF21 [AE FH 57 SRR A OC, v DASRIN N oo ik 5 223K BRI D SR RIPE (51,
R =K 1) CRP 548 JK. WU BT E DG 55[10] [52] [53]. IL-15 CHEIEBA LR SN P 5256
O ILAIAG VR 2 BRI EE IR . G BT G2 JORE A 3 0B UL 2K 1R 2 1 o AR SR B AN B A osi /D o ULt
I3 E B VAT R A B i LA e AT 657 S B i R I D ) &6 [49], %2 AT LU TNF-a 512
PIIREAFIER, ACEIILK IL-15 52 4F NNUVGER J5[49] [54]. IL-10 BT LA IL-6 B4,
A DAHIH N B A0 f A E R AR M ) Th e, IR B — R R QB R . HHAEAFAL, . K
PR FTREAETEZ M, WTREA 78, tHATREJCHl RALR[S5] [56]. B3 Okl —FULEF, mIhms
JNE T RIAEAE, S A AN BT RS [57]. AR R, R, SR FEK TR S I T
Z45 UL R AID A 9R[58] [59] [60] 6
5.2. RIERRRETEMSHAE

I A E A AR s B A IR, b WBC. Ny PLT. L. M PAKHATAEY(PLR. NLR. MLR. SII
S8 H SR R N LA R IERAS, BT TNF-a. IL-6. IL-10 ZEAL/bRE TS bRIG K 543 1 H 9. H EF/ET
DUTRECo 25 b e 2 S5 2 95 ) AR b i) » 22 TOUAIE € B NILR ()38 I 5 L/ B R AH DG [61] [62] [63] [64].
WHB TR, PLT. WBC. If/MR/AFIBLLE. PLR. SII F & 5 UV/DE B35 41 52 [62] [65] [66]. 1H
WA AN PLR. LMR. NLR SUUNEFIEFCIE[67]. B ATX L W28 EFE AR S AT WL
T AEIATLA] B KR A e 5 Y ] 1 o 56 A B, I PR L v A7 7E SR PR o
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