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HE RS E (osteosarcopenia, OS) E—FhZHEZE . ZWERBRITIEAGRER AL, HmE RS =% 23500
BUbE . 8% . RIEE T WML R ATE A AAHDC . OS B BA =Bk . B4, GEIBRiAZET- AR, Bl
HEEERER R, OSCAM N AR ZUMAASARFNIE, TN, ENIMEFEXTOS TR T KRBT,
{RILRIRALRDAIE R . T Mt OS AH G B -l B X i — 2D R LR LA SR IE T DR i B 2R . s ahfE
AR . RS AR IR A, BRSNS AN BT . PEEE R SRR TR TR A, AN A T
Ik OS, A SCFZRk OS WIRATIA: . IZWibnifl . LW 2 59815 A0 5 5 20 M AT BRI AHOCA5 5@ % (PI3K/Akt
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P, HARE RS A A s R, 55
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AT ARG >, BERA A EEET
R, BMEtERTm, WLE . U e RN REm T~
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1 RITIRE

OS M # 4% T 2009 4F H Binkley 55 ™ B K #2
i, HECHIE AT AR BN A B . Wang
2 L JHABFSY 316 44 65 % DL B4R A OS Ay H
R, RN, 20.5% BB N EA 0S, Hip
BEBI R 10.4% . LPEBRR 15.1%, 1E—TkE
Wi B9 X 680 44 7 AR 5B Y AE AN HEAT T
i, PEAGIH A s . RS R . KRR X TR
WA ST B 28 R B A B0 i DA R IR T A,
L OS Y LR HE A 37% CEXIAH M 80.4£7.0) , [F]
i a0 4 £ ELA O e (AR L ARSI Sl R A 11 XL
B L P — IS S S, 7E 2 000 44 4F %
65 % UL E Ry IX B, OS B kA B3 XU
JEHUM RS OP B SP A E 19 3.5 15 . (EAHH M)
&, OS S5AET SRy s YIAHoC, flr iy — Tt
FERIA, 324 2 AR 60 2 LI SR TR A
H 28.7% W E W OS, XU E —4ENAYSE
2% M 15.1%, & THRMMoP&EHE (5.1%) FSP
BE (103%) . OSIWALT FREIE OS &1 1.8
fir o, L, EERAH IS ERAAS K, OSE MK
b E EE RS AL T A RS —

2 iZWhERAE

KT OSBRI AMAFFIIZ WA, HEHET OP
FISP RS2 5E o A T4 (World Health
Organization, WTO) """ &5 i & T OP {12 Wibp
LT XL E B A (DXA) ) & AR A1
JBe B 3T o i A 04 T ( (52 46 % BMD B -5 4E A
BMD ¥J{H )/ 4F N\ BMD brifE 25 ) K H 0 52 K 5
WRERIER . ARE B OoP, BRMRIER: T=-1.0
NIEH, -25>T>-1.0 AfkH &, T<-2.5K 0P,
B2 T SP 2 Wi [ N Ahak oA s il g — AR
2009 4 BR Y % 4 SP T /E 41 (European Working
Group on Sarcopenia in Older People, EWGSOP) ''*!
HRGEH T SPIHRAEE L, “WUDIE & —Fh LA
VBT R i e R N R IE I — Fh LR B E, &5
B ARBR Y . AR TE T MR TEAR R,
IF A8 BURE X 2k W YA 5 ok AR s BEL AT
(BIA) MWLy T4 3PP WU FIRE S Py 25

PN BAALRE S8 bR 2 Wi SP. BifiJe, HoAth SP T
VEZH 42 A RN 2 Wi b i (32 1) . 2018 4F
EWGSOP " 5| AT SP i dtill, iz Ly kAL
JIVENy SP WY JCHEARAE , i FHARIL R B30 AT et 1)
RN SP 2, FEEEAS B B AR R I R
FEE Y SP. HAN, ISP TAEZH (Asian Working
Group for Sarcopenia, AWGS) " 7£ 2019 4F 587 T
SP 2 Wibr il a. ARWLT 922 U0 55 1 F-48
<28 kg, k<18 kg; b. RIKREMIFRIER 6 m 1T
HEE<1.0 m/s, fRIZIRRRIROLEE <9 43, 85 KA
TUiE I >12 s; ¢ AWGS 2019 {4 58 1 & iy i 4%
Jei WOLPA) 5 Bt A JEL A I R, L T X2 e
B, BE<7.0 kg/m®, LME<54 kgm’, YD,
BE<7.0 kg/m?, LotE<5.7 kg/m®. OP Fil SP 1 # 4t
FERT AT L2 OS, (HA Sk SP A2 2 450 AT
Gi—hRifE, FTLAE AT OS M2 ik A TE
s GBS A

UEAh, B R AL AR YA b g
L, FATFUGER N2 E . A PR OS E XA
JYI R . Fathi 55 2 ££ 400 24 & 4F N P90 # e
bR YU 5452 (osteocalcin, OC) . AR C
A ¥ K (C-terminal cross-linked telopeptide,
CTX) . PUIH A7 IR IR 1 8% 2 ¥ (tartrate-resistant
acid phosphatase, TRAP) . ‘& ¢ 5 P Bl 14 % 1R iy
(alkaline phosphatase bone, BALP) F1HAt PR 2 4
e R D, 45, Bi5OSIMKR. 4R xR, Hxt
TRLHAMIHE, OS I OC. CTX I TRAP /K4
Wi, BALP, 4E/E KD, 55 FIBEAE M 20 8] T HEH
25, Wik, OC I CTX 5 OS i &g KA X .
Poggiogalle %5 2 X} 87 &4 Z ik & (37 %4 B LA 50
) TR . SR BN, B OS M
IGF1-Fr #Ef 22 E 4 (SDS) (R T 4] B £ 53,
I IGF1-SDS 7t % tE v Af L, Jf H IGF1-SDS{A 5
BMD. BRI IIRERIMIC K. BAENE
FILAI % Hh 9 TG 1 08 T B8 v 50 5, i L
IGF LIRS RIPIF A2 S AHLRE, #3] OS ik e
PR 2 R HE LA 2 B D) A2 W v S AR o B2 A
FHATHRIE, SR AL 6 A D28 bR X T OS
BHE LT RE R EMIER, T B AU IT i i
— 5L
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Table 1 Diagnostic criteria for osteosarcopenia
=1 AR ERIS W bR
B R S R 07 LA i F 32 Wik e
e T TAE ill=: U1l JiIvaR k= B A HLRE
URE XS 2R sl 5 vk A7) EL BEL N bk
5 5 ‘8 5 8
1EH 7>-1.0 20094F B MEAF SMI< < EBI< Wik <
AWUBGE TAEH 7.23 kg/m? 5.67 kg/m? 30 kg 20 kg 0.8 m/s
(EWGSOoP1) [
EE -25>7>-1.0 20114 [ pr SMI< B <
WU E TAEA 7.23 kg/m? 5.67 kg/m? 1 m/s
awGs) !
EQtin 7<-2.5 2014473 [H [E 7. SMI< Bh< HEh< Wik <
FA%E PAERIE4SS 0789 kg/m?  0.512 kg/m? 26 kg 16 kg 0.8 m/s
(FNIH) 24
20184ERKIMEAE  SMI<7.0 kg/m? SMI<6.0 kg/m>  SMI< SMI< Bh< Bhc< Wi
WUE TAE4L 7.0kg/m*>  5.5kg/m? 27 kg 16 kg <0.8 m/s
(EWGSOP2) [
20194EWH  SMI<7.0 kg/m? SMI<5.4 kg/m?  SMI< SMI< i< H#Bh< PE<lms
W TAEA 7.0kg/mz 5.7 kg/m? 28 kg 18 kg
(AWGS) 2]

SMI: ‘BB EHE%L (skeletal muscle mass index) o

3 BLPEBRRD E R A& R AL

OS J&: SP 1 OP H- A7 1) — PR A T A IS 2 A AIE -
OP EZ R IR MUK e H 4N () Th e T R, [R]EF ik
B AN A B S T BEA XGRS ECE O
TR, AT S E0E D A SR T R TSP
B T A 20 R A 1 43 P sl 2 DA T 5 50
JULJSE 8 F0 ) B T R IR BIFSE R, PIBK/Akt
G5 . Wnt/BIEIRE (B-catenin) 17 Sl i |
Notch {5 53l % . NF-xB {55 1 2 584 g
1) DR R e g VDS &= a1 B b7 B AN (T}
AT LA 4 i B OS 1 &L (& 1)

3.1 PIBK/AKYS Si@ R

PI3K/AKt {5 5 38 4% 78 8 15 B A L K AL
AL R EEEAE N . BUE AN A B 5 b
SEEFHAAYRER Z —. Chen 45 5 ZEXF/INERAL
B HTA MC3T3-E1 4 f #1735 9%, A PI3K Y
PRI LY3023414 J5 A3, B P e 1 il 17 1 PR A1
AKT #2240, i8] PI3K/AKt 5518 #§ 7E
R e iR A el s g (S R I i i
PI3K/Akt {5 5 BB WHIE S S 5 E B S L EEA 2
(BMP2) S0 i 4l 734k >, Zhang 55 7 &
B, A4 K ¥ Bl (transforming growth factor
Bl, TGF-p1) AJLLiE it PI3K/Akt/mTOR/S6K 1 {5 5

KA R ARG S . A RERS . R A
Ji 3k B AR B A AN AL S B TR A A 55— A B
Ji K % B kB 32 AR B B EE AR (receptor
activator of NF-kB ligand, RANKL) 1F At
Y M oy A EE R R Y, AT LU S PIBK/AKY
NFATc {5538 F A3, I H A 85 i 4 i i
IR S E R . BFSEIESE, SR
B 00 B s e ET LR PIBK . Akt D) M2 NFATc1 (Y #
BRAk, NI IS B0 % 40 AL VR, i
FH AR A S PRRC T 3 — Jmy i, 156 BH 30 1l PI3K/
Akt/NFATc1 {5 538 % 7T L3 il RANKL #9358 41
FH 20 DL ZE R, s A A 4 ) 4
5 4y i A 52 PISK/AKt {5 53 % 15, DA ]
DI SO B 1 SR A 2 A

PI3K/Akt {5 5 38 [ 76 15 #% LT A vl & 45
BUER, TE—IEXHARSM B IR 0 2 2L T2 40
M B gT B bk B, RLER T EALE PI3K. Akt
mTOR L)}z MyoD YA K548 FIEH 4. 240
FH PI3K A7) LY 294002 5, 9046 751 2EAH 17 3 IR i)
FOR R ERE. L, TR ST T A A
O, FEANH SRR G1/S IR, i PI3K AYRERR
L p-Akt, #F— 2 fff mTOR RYBERRfL, MM
A 0 JUL T 4 i 348 5 A S LA Ak . B A RS
BBV, PBBK/AKt {5 53 % 2 5 R W 5K I 0715 5
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Fig.1 Signaling pathways associated with osteosarcopenia
Bl EEIAEREERNEXESER
i HiBioRender.com#: il

PR LAH MR T, 5256 (0 FH PI3KY/Akt 5 538 B4
il 77 LY294002 4b# AN, 25 H oK, TEitEnAH [
D REEER i VA R 1 B 45 e 2 R e i
K, R PI3K/Akt 38 i g % 41 i i LA B 1o
R, W] DL i 2 gF PIBK/AKt {5538 B i 28 35 9
S B A DA S B B LA R U\ﬁ'ﬁﬁxﬁﬁ@ios
MRS . B 1 IBFSUESE T IR gse, H ot
@Wi%ﬁ%iﬁﬁﬁ%ﬁmmmm@gﬁ%m
TS OS W AEA G, SRIG I 230K 4 Hh FE K
PARE TS OS KBRS, BFFE &I, OS K
HOBAUT . 2 5 S BB i % B o 25 I, PIBKCA
Akt (R IN I WG, SRR I PI3K/Akt 5538
B A% T 5 OS B R AEBUIAHE, LU LGSR AR
IRYT OS PRALHT T A

3.2 Wnt/B—cateninfs S 1B &

Wat/B-catenin {55518 B2 AT LA [R]BF R 45 B g Rl
WIN B E Tz —. AR E LIRSS, Wat/
B-catenin {55 1% 1Y R IE I BB A TEVE , A
A S FCEERE /D P, Bennett £ ¥ HI Gaur £ B
R, Wnt A5 HAZ L B2 RR 85 1 32 AR AH DGR
F5/6 454G, H0E A B 3 2R 1, e e 4 il 5
H1 1) B-catenin, M M i Runx AH 5C %% 5% A § 2
(Runx2) RikFHay, M nls 4 ni, (a8

AN, A RFSEIRIE, WntSa 18 i3 5% 14 ROR2 75 4
WG AR M) Wt {55155, DTG SR B 40 M 1)
JERE 2 TR, Wnt SR AT DL 48 R s LR P 40
YiffLH Pax3/7. MyoD1 LK Myf5 ik B¢, Xt
RS 5L ) GG S R P BRI
(AR AN, FE A B B 5 F A
R R SRR 2, SP AN BERNET
B A M 5 Wt {5 515 5, 34 inMyfs AiMyoD i
mRNAZEE, Miifeit T2 AR E gL
R, BEFFR AR, TREAECE TR, S5
ZACE BRI FHAEBE ) 240 . Wt BLIR A RE S
SR I R kSR 3A . Wntl/3a/4/6/7a/
10b/11 [ R XT 8% LA 2B SR ILZ B 1 534k 4
HHEEWAER S Ry TR AT DL R
A Wnt ZAREE H 7, Wnt7a g 538 27 w40 i
PRI L A T A RS K, TR Y
LR P A ke Y. ST RGE, WL 5L
MR AR EAE T LA A 30% Wnt/B-catenin {5 518
BERARFFE AN ATE 1, I Wt 5 55 T AENLIA
AL HAEM (crosstalk) H R IETEENEH 4,
OS J& OP F1 SP Jf-££ 1Y —FP ¥, Wnt/B-catenin {7
3 % T AR S B A R LA A DG SR R Rk
A, DT o S 200 B 1 R AR LR e Ty, X
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3.3 Notch{5SiEE

Notch {5 5 i % & — Fh i 46 I 3B & £ <5 19 18
%, FTLAVHTIRIR & . N5 o L R A P S
[ SCEE AR, [RIHZ M BN P2 DA S 0 &
B ARG o R A BRI T BRI,
FE /N BN AR B9 b, UE 523 4K Y Notch1 78
C2C12 AL . ST-2 5 240 it 1 a1 40 g MC-
3T3 4L rh Al sl s 404k ), Notehl 7£ ST-2 4 fifd
Hl BE IR, Sl I Wot/B-catenin {5544 A
S B B PRI B A R e B SRR
4 USR], miR-34a-5p AT LU i #10 # Notch 1 3 1%
A #E B 43 Ak . i Notchl 34 A LL3@ 38 £ 42 410 1
Runx2 ) & A 410 il 51 4 M i 434k 20 A o
NG R AR A5, Notch (4 % B80S 7T LA 58
T B (R A BT R L BRILZ AL, £
WF5EESE, Notch 38 38 AT DA il A1 40 fg (4 7
Ao Bai % 54 PEAT T MRANR R YL LG, Notchl
PRI TS 7E RANKL 1 058 241 A 4 7 1) 3% DR 1175 3 1)
W A A T A R RV E o (R AR
LA IAA , Notch2 nf DL fiE i RANKL ()53
A2 E B A M Y AR . AN TR AR AE 5T N B X
Notch 5H R R A NFE WL, FETRER
PR B AT Z R e R

Notch {5544 FXWLFA: A EEMIEH. B
5T HiA, Notchl 2Z &Y Delta BLiAM HAEH, #
A7 B 0 A I V8 % 5% 1 Hes1 A1 Heyl 5835,
SN FE S I AR I A Y T 40
Notch1 3Z {4 F1 Deltal FCIR I AEAE D TAERRIG A T
B4, Notch IFIb AL FHCEARNANFAEREN T
B 7 BIFRABNEERE (60~75%) R
UL SEREE (18~25%) WEBIHHEL, W
RTG A 25 5 i 7 Noteh |, Jaggedl. Delta-likel LA M
Numb 35 N8, U Bt %5 47 % 19 5 4 Noteh 5 5
1 X LA 5 £ B R4 A — 2 s = (EAHE
TS, Notch i -5 Ho At 4 2 8] ) 56 R0 N2
YI, W LLE e 3 RANKL DL i il Wnt/B-catenin
55 R AR . T miR-RNA /E A 24
SERE AT L3 3 1] Noteh 15538 68 0 35 B85 1
W Notch {5 5 1% 56 F 5 8% AL A P45 48 H
R4 JE G R B TR OS #2 S0 (E, (FUE R [R] r A
FEN GO IR AEE IR AR L, Je ek g
HE— 2558 2558 3 FRIE

34 NF-«BiESi#E%

NF-«kB & — et K505, A 2R A 3 3
R KL EEAEH . NF-xB A 5,
P65 (RelA) . RelB, c-REL. pl05/p50 F1 p100/
p52, EAMTERAT — 4~ W] (1% 2 5 o REL [R] U5 X
(RHD) . £ ML) NF-«B & 48 8% i 7% ih, RelA Al
p50 "SRR TTRL L 1954 5%, 1 RelB Al p52 NI 7E
R I NF-«B i 2 P IE L7 — Rk, NF-«BfR %
VR AL, 288 NF-«B 7 fb 22 & IKK
X IKkB 43 F 1015 55w e, f2flip6s. pSo M4
MRS B ANMEAZ , 7R AN AZ R P A IR R (R 36
KBS ARAE . B AR ME A R ), JEg
B NF-«B 553 % 2 g SR 7~ (TNF) 22
PRGOS, 40 5T Y RelB M pS2 256 i —
BURDEA A, PR CHIE N S 5 2t
Y2t RN

NF-kB J&— Pl e K, 720815 H T BB
WA 5 T e HE T AR ] . NF-«B Y B 7 B IKK 2 %o
IkBIFA TRERR AL FNREAR: , FERERN . /BRI BRUTH]
00w e O S 07 s R B0 A N3 L1 B e 9 G
AN IKK2 B35, AT LA e b YR3E K F o
(TNF-a) . IL-7 FFFERT 0 B o ALBE T o XI5
W, NF-xB 15 51% Tl 1 B-catenin R AF A4 il [A]
FoR T AN A B A A Y AR BRI, 1
il B 4 P Y NF-xB 76 P o] LABS 4RSS (2~4 J8
1) NSRBI, (R AR R
ML PIRE . MLk, S0 NF-kB {5 ik A] LA it
A5 R B A ML) R BB TR B L IR S DR S [ A A
E/NEE ES 9 4 TNF-o., RANKL %5 5 38 4
WS, AT RAYKE NF-xB {5538 #, M L i ek 8
YA SR P SE N (NFATel . c-Fos. CTSK) 1)
Fik, fE UGB A Y A4k o [R]BT NF-xB i
BORNUA TP EZ G Sl —, HEE =L
R ZE AR B G, A7 2% A NF-xB F: 3L
JLPA 2545 1T B8 -5 A0 56 9 i 7Y 8 6 10, 4
TNF-a, HAE-6 (IL-6). CHEH (CRP) F*
IRBEINEE 3 PR AR B, DTS NF-xB i
PSSR USRS, AR, AR EE
WU /b . PR, BELIET NF-«B i % il BE 23 1l
TBYT OS SRS

4 ARIEFTTAITALA B HEE D ER TR

18 B LA R B EAE 2 20
n], JERCh SP E OP &Y 7 AN AT sl ) —3k 5y, [F]
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I 2 OS B T T i . OC T iz shxf T OS 5%
W] )3 3k FE U . a iz s SARHLEERIILIA A
RR B0, 6] B 34 BE 2 25 38 0 OP f8 3 1Y i %%
JE s b iz s LA A RE 5 | i B g
DiRenyAsql, [Pt m ik BT, T E R B AR
At AT LU WL B 8 . TR AR DL S ThaE B
Wiz 2 R E FIPLEIASIR] 78 S35 s sl
[H] . BRI RITRCRE A S (B12),
41 AREZ

A A8 B AR NARTE A 55 BE R A O T
TTIIRE B . BIFessiin, AR AFEFER
AAMAE, IRBIAEPEARIRS . — DG R
25 23 4 65~82 % WKW K AR B I 2 4F N AT
24 A RIZE), 3 d/JH, 45 min/ik, 70% [0
fifi#s, RN, WUA BT AR Sk IUE ) A
Frekss, WURZF4EE -G RSN, W (EFE A a kY
hn, R Ez shRe ek LR BT i SV e T ek
3 KA 0z o] LLKE Jin AMP A 1) 8
fif (AMP-activated protein kinase, AMPK) %
PE, IR ZRAARLE M) & O g BB LA AR Y
RRE ) 7 Ak, ARz 3h ] DLl i AMPK/
PGC-lof5 518 R MR 0 i T, W E H R
Rfd, BRI RDYTIRE, DT B LAY T i
MIyhe 7Y, FARAE X AR K BRI AT 12 A Y B
AiEahilgs, KEARZERBBE . L2~5Bt
MEE BB 28R . JRCE AR PR 228 far A0 I 245 3] B I8 34
hn, SEE E PCR Z5 53 /R 24 KRB Wntl
Wnt3a, Lrp5. Axin2 F ctnnbl A mRNA 7K - HH i
s, PRI s 2l AT A 3R 24 K R g 4140
H Wnt/B-catenin 38 H FTEME, DA ITTRE 92 245K B
BRAR . AFRMGE, 78 LU0 E KR LB M
o, A4S Bl T R 2k R PISK/AKt {5 53 Ok
BB FHOCHE R B RGE, MeEE B aigs
DL R SR AR S IS LA B it 77 25 BT
1, A 4E BT DLE i R R A W A R AR
B AR LA 5T £ RT3 A A DG PR 3R 3K DA K 2ok
Wnt/B-catenin Fll PI3K/Akt {5530 [ ol 5185 S WL
A, ARBHE OS AL . FiliFsR H
SEIETAOCRAIMAIGE, RICT OS AREakish ¥
B A5 A SAH AR 538 [ 2 5 78 OS AHF ki z)
YR b AR
42 #HEEZ

PUBHZ 3 ARy 2, i se AR PH 7 82 = L
PR g s AT o B —Fhiz g e, XHULPA BT A )

DL B AR —E B2 . AR EESE T FR 5 60 f4F
B TE 60~65 % A R & AF 2 PRI 70 FiL S 30 20 FX
WA, WHS5EWFR . S AREAACE, 52
B H AT 16 AR 3 7 R UI SR, X FRZH )
Rk A g X, AN T Tl g, 258 0oR,
XTHRZA4E 7 . N ARy . K AR AR
SR ) | B N WA N R F N 98
A 00 38 I AR TR B IR LA 1Y 60 44 BB A SP
RIZAE AN NI R, o S d U FIxs B, X i
CHAEAT R R, S0 A R AT 12 JE A5 b L
YRR 45 % — 2y, 12 s 3+ s S5 5
HAFE N ENA R TS 187150885
EWAIN . MAN, AEE T X 22 24 71
% B fEE R AR R R AT 24 BRI HTRH N 2R, gk
WY, TSR RN T RY JILER 2k R 10 RS UL 2 1)
DR ST 0 B &R, ik, Kt
Rz sh ml A3 m AL B i, 38 nl LA AL T .
Lasevicius % 7 Xf 30 24 55 120 9 2647 12 J5 1 4 Fp
A [A] i BE A BH 3 2, B 20% fie KA 8 (one-
repetition maximum, 1RM). 40% IRM. 60% IRM
H180% 1RM, iz g+ W A [F] 56 5 ) BHL g 112540
AP LA s LA S BRI, (HIE: 80% 1IRM B 1l
S50 e O LR i e JIL £ UL PR e A T R K T 20%
1RM BH 77 U125 () UL PR A8 AT AR, U B v i B B P
YA THE B aE T e R EEAE N, (H2EA
OS M ZAE N LA BT N ) i TR, B%ET
R, EREHEPERT N, a5 kAT, AR YIS
5 BE I/ NEIRS I8 ik

HUBHIZ BhER T XA R A — g 5, (R
WX EgRRA —E R . Pibliz shfE—eE R
AL B R R, W B, R OP &
A Stengel & B 53 Z 4 A R M B A
ST AR B BT RH NS, 45 R, SR
P BH N 25 20 5 A N B 0G4 1)1 %88 A BT ks
LR AT GRS B I 2538 Jin 1 LA %) g 2 R
PR B EE RGN, T B s £ Y BT
TR ARG N XF 5347 51~70 % [ rh &
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Abstract Osteosarcopenia (OS) is a multifactorial, multiaetiologic degenerative metabolic syndrome in which
sarcopenia coexists with osteoporosis, and its influences are related to aging-induced mechanics, genetics,
inflammatory factors, endocrine disorders, and irregular lifestyles. With the accelerated aging process in our
country, osteosarcopenia has become a public health problem that cannot be ignored, with a higher risk of falls,
fractures, impaired mobility and death. In recent years, scholars at home and abroad have conducted a lot of
research on osteosarcopenia, but their pathogenesis is still unclear. Understanding the signaling pathways

associated with osteosarcopenia is of great significance for further research on the pathogenesis of these disorders

and for finding new targets for treatment. Studies have shown that activation of the PI3K/Akt signaling pathway

promotes osteoblast differentiation as well as skeletal muscle regeneration, indicating that inhibition of the
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PI3K/Akt signaling pathway is closely related to the development of osteosarcopenia. Muscle factor-mechanical
stress interactions can maintain osteoblast viability by activating the Wnt/B-catenin signaling pathway, suggesting
that Wnt signaling is important in muscle and bone crosstalk. The Notch signaling pathway also plays an
important role in improving bone and muscle mass and function, but different researchers hold different views,
which need to be further validated and refined in subsequent studies. Exercise, as an existing non-pharmacological
treatment with strong and sustained effects on physical function and muscle strength, also significantly increases
bone density in osteoporosis patients, which may be mainly due to the fact that exercise induces changes in the
form and function of bones, in the form of muscular pulling and indirectly improves the bone mass, and changes
in the bone strength can also change the number, shape as well as the function of the muscles. At the same time,
the mechanism of different exercise modalities focuses on different aspects, and there are differences in exercise
time, exercise intensity, and therapeutic effects in the implementation of interventions. Aerobic exercise can
improve the quality of skeletal muscle and increase the expression of osteogenesis-related genes by stimulating
mitochondrial biosynthesis, as well as improve the quality and strength of bones and muscles through the Wnt/p3-
catenin and PI3K/Akt signaling pathways, effectively preventing and controlling the occurrence of
musculoskeletal disorders. High-intensity resistance exercise has a significant effect on improving the quality of
muscles and bone mineral density, but older people with osteosarcopenia suffer from a decline in muscle quality
and strength, and a decline in bone mineral density, which makes them very susceptible to fracture, so they should
select the intensity of the training in a gradual and orderly manner, from small to large. What kind of exercise
intensity and exercise modalities are most effective in improving the occurrence and development of
osteosarcopenia needs to be further investigated. Therefore, this paper mainly reviews the epidemiology of
osteosarcopenia, diagnostic criteria, the related signaling pathways (PI3K/Akt pathway, Wnt/B-catenin pathway,
Notch pathway, NF-kB pathway) that jointly regulate the metabolic process of myocytes and skeletal cells, as well
as the interventional effects of different exercise modes on osteosarcopenia, with the aim of providing theoretical
bases for the clinical treatment of osteosarcopenia, as well as enhancing the preventive capacity of the disease in

old age.
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