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Abstract: Skeletal muscle is the main storage and metabolic reservoir of amino acids and proteins in the body, and its normal
function and metabolic processes are affected by a variety of pathological factors. Skeletal muscle atrophy occurs in a state of se-
vere imbalance in skeletal muscle homeostasis, which imposes a heavy burden on patients’ lives and social and medical care. In
recent years, obesity-induced skeletal muscle atrophy is increasingly becoming a serious public health challenge due to the prolif-
eration of obesity in the world. Obesity-induced skeletal muscle atrophy involves changes in various signaling molecules or path-
ways, such as ubiquitin protease system, autophagy-lysosomal system, insulin/IGF1-PI3K-Akt, myostatin, interleukin-6, tumor
necrosis factor, etc. After these signal molecules or pathways are activated or inhibited in the state of obesity, they can jointly af-
fect the balance of protein synthesis/catabolism and further cause skeletal muscle atrophy. Based on the above-mentioned signal-
ing molecules or pathways, this study systematically summarized and discussed the mechanism underlying obesity-induced skele-
tal muscle atrophy, hoping to provide theoretical references for exploring preventive or therapeutic targets of obesity-induced

muscle atrophy, and to extend the development and utilization of natural phytochemicals.
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BRLPA g 3 B 8 IR LVLET 4 1 A2 08N , i
WLz 2 K B3 1 F . Bollinger 557 &
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3 FERZE/NIGF1-PI3K-Akt

WL 4 2o v g 5 /M 5 RAFAE K 7 1
(insulin like growth factor 1, IGF1 ) - B S ok LT 3
P4 (phosphoinositide 3-kinase, PI3K) -2 H # i} B
(protein kinase B, PKB/Akt) {5 5 & 5 iy JCHEAX 41
J& Akt, Akt A TS B 0H 4 R 4R H (mammalian
target of rapamycin, mTOR) , Bl ¥ 25 11 5t & A 5 5%
) Sk &% S - O (forkhead box O, Fox0) %%
TR B 1 R K o 38 2k L AR A R T 5 e 2R
FBT G o RS R B BE IUBT &t T R O —
AR AL
3.1 mTOR

mTOR Z M FL Y BRI R EN , 2 —

Tk Ak b ORSF RS T, JB T 22 A R/ 7 R R T
i, mTOR 7] 2 5 p70 &% HE 1A S6 25 11 (p70
ribosomal S6 protein kinase, p70S6K) Fl 4E 4% &
I 1(4E binding protein 1,4E-BP1) 75 & 4 i &
AR . mTOR 25 3#3% p70S6K fiff S6 i H
WAk , 0% 5-TOPmRNA £ [ #H 6L 1R s 4E-BP1 7E
B mTOR B R AL J5 , BRI ] i ECA% A= ) B0
AR T 48, B0 8 H R LR . mTOR LLF
7 ST B9 7 MY p70S6K 1 4E-BP1 Y i 2 1k
R REIURE G Ak, RIS
F W], mTOR o GE3 2 s B AS 4 X5 2B ok 1
5 AR LA PR, I mTOR 6 14 5 | e
% VR 15T U2 BELR 75 i i L2 4 11 T AL
il Z—

T2 A A 35 i FE b, mTOR B2 3Z
I PR N 1 3R AE 5 43 i A8 A AR e 1,
Hh 28 B mTOR BT 3 42 4 B B ZR/IGF1-PI3K-
Akt. BIFFER I, & R SR CSTBL/6) /N BB H L
B AL 12 7 4 KT (IGF SZ AR B R 1k 7K T
Akt 5 12 £k 7K 57 Fi1 p70S6K B 12 £k K - 1 1 2
i, R S AR IR MR SR T S R/AGF1-Akt f5 5l
AN E, S 2R p70S6K S5 B 8 T4 B
DB ERIES R ZABRIR TS mTOR
YA, Lee S HER K E IR FE T
C57BL/ON/INGLPA e LD T8 (42 ) 3 . 2%
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F-B #8 % (transforming growth factor-g, TGF-)
1) — b, WRR N AE R A 8, B — R L
20 0 7 A VR R A B, A S 2 08 T IR iR B DA
S AR B B L 2 B i LA K 0 A 28 B
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FIR IR BTSSR NERh R T IZ IS,
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J1) MR, Z e X e H AL IL-1B 1L-18 1L-
33 FIL-6 F e AT A , 45 % WoR A 1L-6 7K
3 BIE A A A R B E AR, Rk
5% 45 R A TE NEREIR S TR, 1L-6 A B Al 1 40
A 2T BE B RS RS B ER

6 BPEIRTEETF

i 983 8 BE Kl F- (tumor necrosis factor, TNF-at)
S 32 H G 2 R R 2R L 53 0 ) A2 4% 4
MLPE 7o MRS TS B D5 2H 277 A TNF-o, Hopk
il 3 B B B WU TS A% % 5% X F kappa B (nucle-
ar factor kappa B, NF-kB)5 516 S, IEWIHEM T,
NF-kB Fl#% A 7 kB il & 4 (inhibitor of NF-kB,
IxB)JE 152 G WA A6 T 4l Mot o, F Y TNF-o 9
iz H s S IkB BLE (1B kinase, IKK) 75 1L )5 ,
IKK A] fili & Tk B BB IR fk. , NF-w B # B il ) 13 21 4
LR T i 38 2 4 AR DG PR (4 MAFbx/MuRF-1) 1
Fik, ik UPS RS BUE #E LB AL . tAh,
TNF-o L AEIE 8 c-Jun Z80 A Sl i 5 55 42, 10
il 1 2 2R 2 AR L 2 1B R /IGF1- Ak B AR AY T
FESMHFA S BF5E W] TNF-o AT IS NF-kB Al

c-Jun Z ARSI 1, 755 C2C12 4 i h WL ZE 46
AH DG I R (1 R 3 FIBR & R ARHT™ 0 LAk, = i i
7% C57BL/6) /N B i % L TP Ik B NF-k B B 2 Tk 7K
ST, AT AR R RS L U IR R YOS ARAE /)
R NLRP3 J5 ikl 7 iR w i fb i A2, f2 ot W25 40
KA gE ERNR, ERRIRAES TR LA A )
TNF-o 7] A8 3 38075 UPS s il JE 5% ZX/IGF 1-Akt
FLZMIBRB R EWNES KA EHESE
HNZE L B 55 g LR 1 .

&1 EHFSHERINZEHIRIRNES S F/ER
Table 1 Signaling molecules/pathways involved in obesity-

induced skeletal muscle atrophy

5B 4 T Wt sx
ZEREREAMRS WG [20-21]
i [27,60]
H W AR R 50 TeARE [28,61]
Ei¥ant e [29]
[ % Z£/1IGF1-PI3K-Akt-mTOR i [36-37]
[ 55 £ /IGF1-PI3K-Akt-FoxO i [41-42]
INCERISINTES i 8 [47-49]
FI 4 -6 s [53-56]
Jith 9 SR FE A+ i e [58-59]

7 REBERIRA

IE B WL U D R A 1 IR iR
AT TR ™At 2, B THHMA
fbfie 77, & e B WUAE AR RR W ZH 20K R AR T HERR
RIS AR BT o B L i 105 DO RG22 R
A B LET e BRI LA N BF5E e
EIRIR I SR C57BL/6) /N BB ELWLIL A B 5
S5WUZE 400 2 FE A atrogin-1/MAFbx Al MuRF-1 5%
IR T R THAT O G £ J s B L B EH
SEOLIR BTURR; BLAh B mR fb 2R 11 B2 24 43 o
IR /N BRI B LD 5 2R AH DG ) R TL 2R
I CELHE 178 B 7R R A ARl | 22 202/ 05 2 R 35
P RIO3 45 ) B 33K, MR SR I Sk IR A
B 57 B8 B UBURRAE , R BN K2 IR ik A7
TERA LA B & A4 AR G R ALK
DU Sk AL BE R LA HE H fa L) 3 R R, b i s
L L3 DA 1) 11 B3 Cou B 8 Sl 1 R 8 g ol i
bk Fe S, B 5 B B A 412 2 AL e LA s
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2 A B, SR LR 45 & 8 5 b4, 3l DNA
TSI B KU Rk g G SRR 2 H
FEIR L FE AR P AE ST A AE T I
Verpoorten %' & I I Wi iR % 12 85 11 CD36 Bk [
NERAE R IR AR B RARTR o A Bl i 5 UL (R P sk
W) SRR BTICRR , A kB i LS5 B s AR 2 1
Al e B TR AR TE AL e ) S B, 5 UL A e
Jrss , gt oA H L=, HA2 i CD36 )2
SR BT R NIZE SR ) G Rz — . E
BT, SR BT 5 [ WLZE A L] i S Wb, 1.
AT HE-5 05 oA S WA SR 4 (crosstalk ) A ¢ : g
RN LA 17 43 W6 8 55 43 WA (1) 7 243 W 45 i g 7 TR
T ENIALRR I 5 S SSAE , 107 AT R 38 2 5% T2
AT E IR

8 LHKINRERREES

VLA, WIF 5T 3 B 2R b 1R ) E e A5 B B UL
FAAAECER . R MESE C5TBL/6 /N R R I B
HEWLZE g0 R R , 32 JHE i JOL v SR R 0 i 6
H T 7K e e A B P A A AL B e fh A
KHE I mRNA K-8 35 T 0, Ul B Zobr i i 115
B TR AR RE T BIRREAR . BLAh, E IR R SR
SR T ORI A W e A 94 v i R 3R C5TBLI6
/N EUHERA WL 2ok A 5 30 /N HLR SR AR 8 T B
[ F SR AR A W 2 A A S SE DR it S A A g A 3
B G Ak 32 A y Bl B A T Lo 2RO AARSE SR T
AR R CARTFBE TR AFRE NN
PP IR T BB 5 AR AR P Ao i I AR P A
O, 1 T KO o v T S B LD BE AZ B A
SR 1 AR K T T s L PR B A R
PEAh A NI X 5 LR PR AT BE7E fil & 2 i1
WHE 5 7 A AR A T L A
IR LR R T RE R AT 5 IR B T 1) o
JULZE 45 8] 1 DG HX

9 RE

B A BRAL R R0 ™ 5, NS S
JULZE 46 1) R R A B AR BE T, B A JE T AR %
R EEP R — —J7 i, T H AT i/
AT IR B 1 e AL 1) 25, e se 70 1
LI ZIAN AL o 53— 7T, B b/ R IR =) P AT

FEAD AR KR 7 TR B L«
SRR AR 2 LR 0 O IE B A 28
St FIEL 375 S 1) JUL 285 400 i TR (R Y AR AHA A7 A
VE SRS M AR R AL, IR, AR SC R 45 A 45
WE TR S B B L2 45 1) 2 252 pLal 4
Rz REAM ARG . H VIR R RS M S %/
IGF1-PI3K-Akt {5 51 # 45 .  F ik i 2252 i Ll
B T AT B R VR AT 5 AR A AR
FH S ], [R]85 58 LR 5 1 B B i A
Ao WL, ZEC AR L N R A8
WU 1A B i 5 RS A AL L . RIS,
TR T K B b/ R BR F= W i s Ak A5 W 9%, 3800
B RCE IR 2 A IR B I R R R e
WAk .
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