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Abstract: Skeletal muscle atrophy is a pathological condition triggered by an imbalance between protein synthesis and
degradation. It is characterized by reduced skeletal muscle mass, impaired muscle strength, and compromised bodily function,
and is closely associated with multiple factors such as aging, nerve injury, chronic inflammation, cancer cachexia, and obesity.
With the global aging population and the increasing incidence of chronic diseases, skeletal muscle atrophy has become a major
public health concern that severely impairs patients’quality of life and imposes a heavy burden on healthcare systems worldwide.
Adipokines are bioactive substances mainly secreted by adipose tissue, which also serve as important endocrine organs involved
in regulating various physiological and pathological processes of the body. These molecules play a crucial role in the occurrence,
progression, and treatment of skeletal muscle atrophy, acting as key mediators in the crosstalk between adipose tissue and
skeletal muscle. Under the state of skeletal muscle atrophy, adipokines bind to their respective receptors to activate a variety of
signal transduction pathways. This activation leads to dysregulation of cell proliferation and apoptosis, as well as disordered
secretion of pro-inflammatory and anti-inflammatory factors. Such abnormalities further affect the energy metabolism of skeletal
muscle, alter the inflammatory response in muscle tissue, and reduce insulin sensitivity of muscle cells, all of which ultimately
contribute to the progressive decrease in skeletal muscle mass and strength. Despite extensive research efforts in recent years, the
pathological mechanisms of skeletal muscle atrophy remain extremely complex and have not been fully elucidated. The lack of
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in-depth understanding of these mechanisms has resulted in a scarcity of effective clinical interventions and therapeutic strategies

for this condition. Therefore, exploring potential therapeutic targets is particularly important for the prevention and treatment of

skeletal muscle atrophy. This article reviews the biological characteristics of several key adipokines, including tumor necrosis

factor-a, interleukin-6, resistin, leptin, and adiponectin. It also elaborates on their specific roles and underlying mechanisms in

skeletal muscle atrophy, focusing on how each adipokine modulates muscle protein metabolism, inflammatory responses, and

energy homeostasis through distinct signaling cascades. The comprehensive analysis provided in this review helps to explore the

application prospects of adipokines as potential intervention targets for skeletal muscle atrophy. It is expected to lay a solid

theoretical foundation for the development of novel therapeutic approaches and provide valuable theoretical references for the

prevention and treatment of skeletal muscle atrophy and related diseases.
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Figure 1 Roles of adipokines in skeletal muscle atrophy

During skeletal muscle atrophy, adipose tissue dysfunction leads to dysregulation of adipokine secretion, namely an increase in pro-

inflammatory adipokines and a decrease in anti-inflammatory adipokines, which further aggravates skeletal muscle atrophy.
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Figure 2 Mechanism diagram of adipokines in skeletal muscle atrophy

In skeletal muscle atrophy, various adipokines bind to their corresponding receptors to either activate or inhibit specific signaling
pathways, which promotes events including protein degradation, cytokine release, and autophagy that subsequently aggravate skeletal
muscle atrophy.
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BRI RSB IL-67K V- T i , B3 UL Atrogin-
UFIMuRF-1 (357K P g 1, i il IL- 64 ik
AT L ke P o RS A R LR A 740 ey
KB, IL-63 08 5 VAL HE RS 614 1 (ribosomal
S6 kinase, S6K ) B 1L LA S I8 XL HE&E [103a
(forkhead box protein O3a,FOXO03a) fllAtrogin-1175 5
HENGEAL T4  WFFER I IL-6t ] gl i
Janusl/ (5554 55 % S0 131558 % (Janus
kinase/signal transducer and activator of transcriptions
3,JAK/STAT3) BAEVE T, BITL-651L-6R &5 45 T i IL-
6/IL-6R/FH £ 1130 glycoprotein 130,gp130)&Z &4,
WARIAKEE H , B AL ES SN T STAT3, STAT3 5 {if
SN, S0 LS A M 6 DR e 7O
AN IL-67E 5 B L F T S5 IL-6RZ5 & , i i 41 4k
55 JE L 1/2 (extracellular signal-regulated kinase
1/2, ERK 1/2 ) -3} S A0 WA 386 50 0 s A2 ARy Sl
1% A F--1a(peroxisome proliferator-activated receptor
gamma coactivator lo,pGC-1a)//JL4H g5 K -F-2C
(myocyte enhancer factor 2C, MEF2C ) {5553 {11 il
LSRR 5Z (A BV JE (AChR-B ) ik , FEA AL
3 (NMT) D RE R ML YR 4 S e TRl
Yang 2572 5 e R A 54 091 B WL ZE 4 /N BRUBER
KL, IL-6if 1 F HPGC-10 73R AR T BEFE IS , 12
PELRI AT P48 (reactive oxygen species, ROS) )=
A TR AR S R, - ULER A R, B
FECEBIED . A R4y T/ N RIGE -
VAT k38 M R iE 5 O B AR L2 4 o IGF- ik =
ZARME S BAEA K T 15248 (insulin-like growth
factor 1 receptor, IGF-1R) i W I8 Bk LGS 3 34 it
(phosphatidylinositol 3-kinase, PI3K)/%5 FH ¥ B
(protein kinase B, AKT ) {5 53d i, PI3KCKE @i/ 1k
WU -4,5- " #%B2 (phosphatidylinositol 4,5-
bisphosphate, PIP2 ) R 1k 5 A= Bk g B AILEZ-3 , 4,

5- =M%k (phosphatidylinositol 3,4, 5-trisphosphate,
PIP3) , it 1M G AK T/ 3L 2h 4 7 i 25 2R M A 1

(mammalian target of rapamycin, mTOR) , fi£ i#F5#%

JILAR I ) S BEL AN Ak, S - LIL-6 mRNA B3,
PR JENE T , 1 — R WL 2 A5 7S+
2, IL-64E 5| #f R 7T LA i Akt/mTORM ] IGF-1
mRNAFKIAAE 5565, NI B a0, R
R RS0 LT A R A AR i DA S B L
Wedn shfenics 0, MERRIG S TP 25 R I A R
BLA3 , TE IR e ot /) BRBE 26D v SR s o i R UL
Z U YRR, L S M i IL-6 1 R Ik A
ST DL WSS R T IL- 638 1 B TAKY
STAT3FIERK /215538 FE 70 B B WL E 4 th A 45 &
FVER, 457 BHIBTIL -6 A LA 538 [ A% 41 1l 570 7T g
SERIT E B E LS —FoE ik . BT, IL-64
FILFE R AHT(SAR) FEEREAHL(TCZ) 55, FE9R
i U I AE G LA S 28 IR G 1 48 A sl ) e 17
Iz B RIS , 76 2 P 16 o7 rh AR S 7
fE18Y L eI RIBE S 43677 75 T , IL-640 i 57
AR T O SAE , IR 2 T B O LA 41D
HRAE RV FOAME S A2, XSRS R, IL-6
P30 A 21> Sl e 0 R4 BRI PR R R i
A BB LZE S 0030 T SRR B SRS AN s
43 MREERIEERNIERSIH

H TR R0, SR = S k- B L 4R i A 2k
A FATE AR ARE L I 5 Kwak 846
SRR, SARFEXT A LL , 2 AE BB L2 40 R L
WAL P HHTRAK B m, B S B U e 5 A
Ko HRBUER EA WA AL AR A, Hoam 2k 95 RAE
JSE AR R R LS 4 b & T B L
TollEE2Z 144 (Toll-like receptor 4, TLR4)&—Fhf =
WU Z A, B % TR0 22 Bl JEL AR AR G 43 7 B =X
(pathogen-associated molecular patterns, PAMPs )
1455 FH 5437 50 (damage-associated molecular
patterns, DAMPs) , 7E 48 iF J52 7 H e S g4 1801
LR, TLRAWIE J5 , 8 S B8R 43 A0 9 7 2
188 (myeloid differentiation primary response protein
88, MyD88) {{< i Vit B s — &R T 5540+,
A48 F AR A 25 - 152 R AH SC B (interleukin-1
receptor-associated kinase,IRAK) FIfJ&ISRSE I F52
A HH 2 K F 6 (tumor necrosis factor receptor-
associated factor 6, TRAF6)., TRAF6if itz ZibE
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WA T e A A K R - BT B | (transforming
growth factor B-activated kinase 1,TAK1),TAK1i#
IR AL BTG p3SMAPK , p38MA PR —Fift I i
T PR R 1 A, TG A p38MAPKGHE— AL i i £k T Ui
() 5 5% AL, a0 oS % sk I F- -2 (activating
transcription factor-2, ATF-2) FIFRBERR AR 0 & T
4546 H (cyclic AMP response element-binding
protein, CREB) , iX 655 55 Kl 1 i#F A 4H A% , P4 58
FERCHE R 135570 Zhao5 S8 IBFSY & 30, #k4e
F5TLRAZS A , [R50 it My D 8 8 A 8 1% , 4
TG IkBI i (IxB kinase, IKK) & &1, IKKE A 4@
MALIB, S BB f# , BENF-kB , NF-kBFfiJ5 %
BRI A% N, 454 FIDNA FIREE I8 2h 7 X 3k,
VI 22 AR E AH DG DA Y 2R3 4545 240 it P 5~ (n
TNF-o.IL-6) JEAG I 5 FIRER 2> 745 . X 2ERAE
AL A SNSRI L
TR AR oAk, vl B B LA ML A2 B L
SO T TR A 2 (8 0 1 % WL 22 4 1) o B i [ 22
— . Wen: S k4T % i 1 miR-696175 S Mg i 7/
C2C 1275 #E WLAR M b S AL T0AR, 51 R Lok T fig
B A AN BN . ™ A ROS 2461
ZRL A, P8 ATP A B, DA 52 1 B¢ JUL A fE A
o 2 b TR S TLR4-MyD 88 %5 | &
DN A 1K = i R B 11 O o E A B s S R A =}
TR , B A T RERR A RN AR, e
HHIESG . X PRI IR S BRI
— IR R o TEIm PR 7 T SRR e 2
P b R RGP A AT & o e 7 i R AT
JHEWE PR /N BB 7R v 3 Bt R ARG T 3R /K P B AL
S A AR A2 R B A TR TR A
AN A WFIE IR , SRR K- 518 PR B ZE P il
s K8 B JILIAL ) 2 S 6RO O, AT AR Sy F303000 48 4 B
SFEVE G H LA s 114 F A bR
JE N, H BTHROR T B # WL b 091 R
B o AR BIBIFGE TS 10 AL G S TR 3214
TF R Z R8s 25 e D PEARIR YT 5 58 DL SRR
PURAE T 2500 R h RIS , Ak — 5 PP Al HAR
SIRYTHE BV T o
44 BEREBRINEHEPHIERSHE

98 R EA i L0 A D R S A AN =
MR SR, 7 B B AR T, 8
RIRBEOIEA B, SER NEHERE e R

T HABRBLIR A 25 Z N A ). FuentesE )
TENE R BB L 4 2 b A, B s L s =
ZAR(OB-R170) 8 H#K X BFERFK, R G 5H T
(9 O B AR I STAT3 | i H R B0 A 1 Ul oI ik
( AMP-activated protein kinase o subunit, AMPKa)#/
LT AR AL BV & (acetyl-COA carboxylase B
subunit, ACCP ) FY R R AL /K- i 35 BRIk . 5 2 A
IR, Chen 4 5 1 L [N 4 43 2% B, N 2540 B B ML
WLEPRIEIL W& Bl BRIV THE 5 E# L
FEAAR L S FOXO3aRNE ] K25 4 5 ek 3
R SR J6 A Ok, BRI MM AFbx/Atrogin-1F1MuRF-
VIR AT BEAR, 1 LA 42 8 757 - PGC- 10K
kKO T 0L g 2 A2 A4 A 0T Akt
mTOR, ¥4 INAZ A T F S614 (70 kDa ribosomal
protein S6 kinase,p70S6K) 1B UG H F4ELE &
#E H 1 (eukaryotic initiation factor 4E binding
protein 1,4E-BP1)WafL , (e HE 8 1 B4 o, 1
HREVENLN ZE 45 4E (spinal muscular atrophy, SMA)
WEFE Y, 98 28 K- 55 5 0 7 R B YOG R i AN ]
o BF9E &K BRSMA F8 3 1 LT 98 25 Wk B S5 AR i
% (body mass index, BMI) Fl U i %k 2H 21 45 %k
(appendicular lean soft tissue index, ALSTI) (—7#}
WA ZhfEFe 4 ) Jo B W OCHK , T = 9 3R LA 5 SMA
KAFIZ S D REREARAR G, iX $2 7598 R 7l fETESMA
() 0 Tk — i A A AR AR A3 5 32— 25 B
551970, Hamrick 8 7 B8 LS 45 1 247 /N BUBE
RIvp e B, 98 2R n] L 3 U B LU RNA
(microRNA, miRNA) ik, JLHZm 5 LA EBE
FIHAE A mIRNA . BARE IR N 1224
AN BB LT &, (BAN BB % 2 4R /N Rl = 2k
PRImMIRNA . LA EOFSERI] 8 R e #4810
57 o B RN (E 30 5 0 AKt/mTORAE =3 %
i 0E 2 A B, 0% AMPK o FTA CC A A i iR
A, R AR 2R KA T R B TP IMAE
KW FE T e dE N  (HAERE R T s R 4G
2597 32 PR T R AR R, H o = A5 I 98 = KT
A RTEE TR0, ERG, 56T AR B B LB
(I AR SR 5/ (B Bl ) S 9 3 W RT3 - L
i, AR WUER 4 R/, 319 1 LA B 52 AH DG 1Y
miRNAZIE . AT LR AR ZHCHTALH] T
R 28 2 W B A 2 5 LAt — P IR R R
TEB # L T B VR AL DT I R 5 2 PR
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45 FEEEEBRINEHZEDHIERSHLE

JRER R TE B S WL 4 vh R FE s KPP
AR BT I TR A O B AR R 40 BT (n
IL-6 FITNF-0) S ARG, ST, 7E U W 2L a2
05975 7 1 Bl 17952 10 1) 22 4 1) e s JULERS i 017 4 L
PRl 7R A5 ] RE IR , 5 3008 PR , 7R X R i 10
L ZEHE NP IR R KB TR, TNF-aif5 31973
f AR ; R, NADPHA{LE#2 (NADPH oxidase
2,NOX2) /i i PR A0 25 R AL I, DT
1 o L HERE 5% [F 101 (forkhead box O1,FOXO1)/
MuRF-1/Atrogin- 115738 175 S A AE T, T B4
WUZEAR | e BN RIE Bl RE ) AAR I i T LA
LT A i) BARRIE R, IR AR
K5 LA B 6 DA S B4R N A HLRE Z [ A7 1 £
M, BRI I REBE A0 EIRRE BB IR
WEE SRR E AR B IR R K- 5 B #% LB
F5 81 (skeletal muscle mass index, SMMI ) £ 1 A
SO [l TR AR AR A B BRI BEK T
SERASMMIAH SO X s LRI | I A
ARl FURAS T BOVE LI B 4%, HAE 2 4E N
FEKP-1 T T BE S LA B & p s A G . Hi
Ca4th T Z B aHIZE g n 2 (AR E SR
R F I ) , B LT AR 2k S kL
LYENER . IEAT B — P e TR Y
KRG, AT A 508 A s £ 0 B B L 22 4
FHUEENLATIRE, B2 LRSS LM R S, 4
ffiMyoD WA B E WIEKER 1 #4552 (myosin heavy
chain 2, Myh2) FIJUERER 1, A TAE SRR ALAN AL 531k
L BRI (L RERRAIG B L 40 R A R
K. Singh%E O IPRAE T EROR IS HE Z (globular
adiponectin, gAd) B/ T IR R B 6-C-B-D-H
HWEE-(2S,38)-(+)-5,7,3", 4" PUFR 3L — S H i st
(GTDF)7EF# M ZE4s h e . IRABIF LB,
GTDFHIgAdf R4 11 F 218 i % AMPK FIAKT,
HMAHEPGC-1a, I XL HEO K sk A+
(forkhead box O transcription factor, FOXO) & 1E,
FA% 5 Atrogin-1 FHIMuRF- 175 [ 7K fiff 8 7 AH G 3L
(A RI5 , AT A b ZE K FA TS 3 1 B i L2 4 . I
SN, AT BES AMP10/]N FRL(— i sde s A8 ) i)
M H AR R MR BEAEA2 3l 5 W 1N, 53X — i At ok
B IR R B HAZ AR 15 5 % 338 B AMPK/
Akt-mTOR P 2 1 55 1S 70 kA R It

WL RE , P71z 2l i 3 5 B EK 22 7K 7 AT LA 33 s il
WA EIZES LB R I 2 i
{5 AMPKHIAK T 538 e, 410 il JULPA) £ 9 20+ fide , 7634
B LA AT R O T A T A
WIZEAREYT SR H — @ T A1k . (HAEAR A
o FLRAS T PE I S 2 , BAFTE“HRIKRAE
WIEILG X PR AR TR Lt — 2D LA A AR
yoLlZ PN oYW I TR o - i S | o i | =7
B R Z R shH) (A AdipoRon ) ZEFE R HUE TR A K
i O LA 9 B e B i S 4088 A I A B )5 4 T
NGB, BT 2R ETHLRIRERE 5/ EO0EE,
KA T I B L RS 80 RSB & AR
SRR RIS R AP R R (A AR
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FEAEAE A 25 5 X T AR IR 7 1 52 2% 1

5 REERE
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