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Abstract: Osteoarthritis is a common complex and multifactorial degenerative joint disease among the elderly, which is caused by vari-
ous factors including but not limited to mechanical stress and aging, and is characterized by the degradation of extracellular matrix of chon-
drocytes and the reduction of chondrocytes. Autophagy is a mechanism that maintains intracellular homeostasis through lysosomal degrada-
tion, and it plays a role in slowing down the progression of osteoarthritis to some extent. Various signaling pathways in the body can affect the
role of autophagy in osteoarthritis. In order to explore the effects of different signaling pathways on autophagy, this study aims to discover new
therapeutic strategies by reviewing a large number of literature.

Key words: osteoarthritis, cellular autophagy, physiological mechanisms, application prospect

HFEIR (osteoarthritis, OA) E—Fh&E M £ H
FARATIESCTT BN, Al or s R gk e, AR
fFE R EMMANIE TR (extracellular matrix, ECM) 5
il AR AR ML T ARIE ORI TR SRS, 2K
OA BHC LML 512, OA CAM N ™ HEIYEZRL
LA 2 R, BFFE OA B A LI A il
it H R BB E R IR R o 1T OA JAYT R T4%
HHIPEIR L EU D A T DG SR RN 32 5 4y 20
HREMRAZ DT, A= A RGRAE T, YHie A K
TR AR OA ZIA BHIKRR, A
3 o S AN TR T O R e SR R R AR OA
SRR EE, LU A BUR G 7 S8

1 B

I 7 B A AR AR 2 . SV IR A

DOI:10.20184/j.cnki.Issn1005-8478.110613

ABETE : INRE AWK E S LR RH 50 H (48 % : SLCZDZK-0302)
YEE RN 01, B RESE A DR D7 18]« 95 R AYIEREANIG RBFSE , (BT

*BISTEE A, (B TFHEF) 13475095025@163.com

SR E EEAEHT, O e B ORST 9 A ARG
R T, HENRAE S FEAMMGEN AR, X52
T NSEBRAT G, JEHRMZBAT IO . JOAETESR
o FIRRAE 5 1 W G TR A 36 I R AR 2 2 AT
FI R AERF A R AR R AT S A JERY, EAEAE
it R — R R R, AR B AR SR
Biz . BOMAEAFIZEPE FAEG . AR P A
LRI I . R F RS, ARERE A D A5
FIWGE SR A W, B AT [RIE FEAR P9 20 1) s Tl A )
BB A TR, EAEAR RSO0 A48 1
TR [ I T SR DR AP AN B N RS AL A I RE, TR
PNAMRERSERTRRE T, R U AR e Al A ) 2 0t
AR SRR AL &, dERpa g NIRRT E =0
EA Wy ERAEERE AR, T RUHBR AN a2 i Y
AL, PRAFARMAOREE , o REALE 40 LIk A 454
L hdniase BB nrE SRy, B AR DL

H%46)17554370865@163.com

987



EURKESE AR |
202546 H

T LSRR S
Orthopedic Journal of China

Vol.33,No.11
Jun.2025

AR, FICAmRIRE A,

2 BEEXE XTI R

OA AU B R K B AR A 212 9] FY)
FHEAERT . 350 R 20 M A S PR 5 R 1 D RE A9 G
i, HHEER RS, I, ZERRPCE A Aa 2
Bl ECM S8R SRR A DI REAV B 23R Y . 4K
B A o3 s 22 Fp i U 7, b IL-18 (inter-
leukin— 1B) #1 TNF-a (tumor necrosis factor—-a) J&M
T B RAE R 7, ] DL e A2 56 0L,
TE OA HYJRAE AR DRI S h R AR 5 Sie &=
St 1) 48 00 43 WA BT 4% 48 A Y - 1L-4 (interleukin—
4) . 1L-10 (interleukin—10) F1 IL-13 C(interleukin—
13) “FH1# BECM B9a 8, Mimfe sEEcE B2 7
SAE N e B A GRS 2 0L, R 2 i
I BRI RE AT AV 40 A 5 S8E SN 20 A7 2
AE, EWEAT AR RAESON , ST K2 WAL AT LA i 24
JELRY E W AR O ST R A LA WA R A
IEH DIREAAIE A 2B, ART5ERY], 15 OA
B, Hoewaos g A R g, A wRiE A
AN T OA AHSCEEDR Rk 14 vin B 4 M 1Y
M2 RE), SEZHCHIBAEIRE, BEH OA RYUERE S
THCE AR, AT WBET N B
& OA IR HERNS NRZ —, gt feh, Avk
EIBHR D S, XS OA ATREIFAE HAEEH]
SN, TR A SN R I S R R A SRR S
IRESs

3 BRERIEEVS REXTRPRER

3.1 mTOR AHRA = f& Tt %

HFL S EIEREEN (mTOR) LIEEY 1
(mTORC1) FIEAEY I (mTORC2) WIEAFAE, 2
— AR R ) 22 2R/ IR A TR B N, RE DM 1 iF
ERERST N2 ks S 1 2 =8 S F A AT
DA AZ B U B (AKT) o B R IS 1L 25 (1 il
(AMP-activated protein kinase, AMPK) . FOXO % 5% A
FRIGE . 2R E AWM (mitogen— activated
protein kinase, MAPK) . £5 17 M fL 8K 2 (tuberous
sclerosis protein 2, TSC2) . p53 fHFAFEN IR L L iF
fE570 FRTHERIE T AR, & OA AHCHFSEH
I EL L [ SN T T mTORCT J2&: F
A B R, Sl TITE AL, 4 ULK]
988

I ATG13 & A BERR AL AG S + EB 3624, # il
FIWER R A, s m s A SRy 7
3.1.1 PI3K/AKT/mTOR {55515 538 %

WEAR LA 3 3B (PI3K) /AKT/mTOR {5514 %
T O — PP A MR )RR T AR AR Y, PIBK A R
I, I1, I &Y, Horp I & PI3K 574 % -1 (Beclin-
D BEEY, ERAWMKEZERIHMEAZ—,
mTORC1 VE M5 515 T8 B 1 T 5 515 54155 .
ZAE A R A N NG LR, S5
YAt A . AT . RS AEYe RE,
WEMB S BE SRR EEEEN. AR E
W], 76 OA #B 441 PI3K/Akt/mTOR 23k 5% T+
L RRETRE BT, RERER A,
P F VRS, A MEOCHR LR FA N, TR
LA, ECM & s, BB EH, Xu 58 " b
SR LT SIRT3 A3 B2 Rk ki PI3K/Akt/mTOR
FAE R, KREAIMMRAE . AT, GohiikTIRE
W A A0 240 A 1 % AE B 2l . PI3K/AkY/mTOR
S A W B L, ) e R
FIIIRIVERT, 4ERE T A0Ma i e w A A AE BRI RE . SR
MM, TERRE BRSSP (550 K hes
BRORET AME, ML A Y 7 PR B s A RE
I3, X RIS IR T BRI T 0 i L A
TERRE S, HA B RIG PRIS A (L
3.1.2  AMPK/mTOR {5 5 S0 1%

AMPK J2&— A8 U A0 B P e, S W
AMP/ATP 1 ADP/ATP 114 Lt f51] J8% 11 48 e v 7 g o A8
b, S 5175 g BE S A QIR [ SRR . AMPK
(R3S AT LAFI A mTORCT (935 4 E 1 12 30 40 g, 1 e
AT, JFFREAS SRR, AMPK AL AT L
SHEUEZY LR w162 B 1172 I = K A IR G- €137 a2
A AT T AMPK, M8 OA 1 & e Fnitk g
BARE T EN 2, Wang " &I AMPK
AR AW, [ A A N O S R A
Wi, 48 7R T e IOBE KT BCE A w0 SCEE AR .
Li 2 i — B WU S AMPK {5538 4% B 38006 791
I/ N BRI IO 8 i g 1 7 A AR R B LB 1, R
PRAT LA3E 11 300 AMPK/mTOR {5538 B% LA SE i & 48
W, A OA B IR PR Y S B B A 18T i 25388 5
¢, AMPK ARYEAIMIAN ATP (775 3R % % mTORC1
BYIREEMER], 85 T A0ME B W0 A R R e R MY
RETEP-A,  [m]At T LA S 0E R R ek, ki
B HCE B IR SR LA E R

TE 2 HT A IAH A W s A F T OA g 15 19 ik



EURKESE AR |
202546 H

TSRS
Orthopedic Journal of China

Vol.33,No.11
Jun.2025

%, FMEWES AT R TS R, OA R
mTOR FRIEIENN, X ATHESE mTOR 38 %5 4 F W5k )
TR OA 1YL JEBIE A1, DL stk
mTOR FH 515530 B2 [ WA AR 514 S i
ZOCHENA RSy, B SHE A K 5B
K. HHET, mTOR AHXCAE S8 B 7E TR 4 A 1A iy
WFoE O 28 R, B2 R AE R mTOR #1711
CaBH T 2RI WL s SRR SEE:, it
R A R PR SR T AR I R 25 . (HE
RITEIRYT OA Jy T, 2 LA sh st al AR S M i 56
JE, BT ARAEREF R, AR e
FEA 5 I PR
3.2 HAWAHSCH Y

¥ %% 5% A F «B  (nuclear factor— kappa B, NF—
kB) TEEAZAMM AN A6z, FTE T 2R A 4B IA
T YN T R RN Rk, B 2 R S
., FEVEFLS A 5RE . o34k . BB TG o
WG SEHEVE A . NF-«B o] LIS S 2 40 K1
AR, ATRIgE TNF-a, 1L-1B8., 1L-6 &%, 0]
DL NF-kB FCARZE A AT _E 98 OA 5G9 3CH 21 i gk
[T 4 JaR AR A KT, el e S AR 1 AR T SR A 2
MIE s, IFE—AIER BRI NF-xB {55, M
X 50 T 67 TET 52 ] 5 NF—w B [7] B2 — 7 41 i 1
T IE G, ST R AR B B AT 0 B A
Fik Yo Mi P R IR AT @] NF-xB BOE
B, TR R, MM e, 2
2% OA MYk . Htrl U NF-B {5 514 Sl g% = 2
I PRGN L AR AR S LA S AT SR R
B 7K X B A e 45V E F o R NF-wB {5530 fif
PIFEHIBLT M AR e W, (LS A EAEC &
FRERESE, XA ARILF 5l B A H ST 10

MAPK/JNK (c—Jun N-terminal kinase) {55 i [
TEVETT AN F v Rt A EEAE . INK (RS
T PR e A I BERR AL R T 2R OGS T T RE,
Bel-2, GABARAPLI., mTORCI 45, TE40MI [ Wi
e RS CHE R . Bk UL, INK {5538
Al LU R AL Bel-2 25 ] Beclin—1 HYTEPE,
MATTPPE] A v R s RIS, INK {55 B AR g 1
HREBER b GABARAPLIL £ (11 {2 F [ W 19 &% A
Zhou % " KBNS B A LE L 2 5/ B NF-
KB/MAPK {5515 2k {2 #F ¥ JBE v ) M2 1 58 44 A 1Y)
oAb, AR TR BRI, EEIR R TER

A4S RNA (non—codingRNA, ncRNA) 2154
DNA #5% , St/ 8500 FF e e HE sl & 1 v

FZeIkT, ANEABIIERE S0 RNA, ncRNA B8k
RAEA T RIEE, (HEOR 2 AT R B ncRNA
RHATNREN RNA 437, WUS S @BH .
SEVEAT . BTN TR RNA B8 PEE Y 4 e 2,
3% 2 ncRNA {0 4% microRNA, miRNA ., K 5 JF 2 i
RNA (long non—coding RNA, IncRNA) #1 ¥ Jk RNA
(circular RNA, circRNA) . Cai ™' &I miR-27 a AJ L)
#1H) PI3K JERAY 3'-UTR, fifi PI3K JFEHUTER, miR-
27a A[RE i PI3K f¥) 3-UTR &Ml PI3K/Akt/mTOR
e T B, AT IG5 ) MEOR P AR A M, X R
miRNA ELA 0 ) 8 42 50 240 i A W LAVR YT OA MYl
R 71 . Zhang ' & B IncRNA 7] DL# 33 94 15 miR-
150 5p/AKT3 %l ok 42 ¥F OA HERR, Jia ™ & PR cir-
cRNA-MSR 8 i ¥ [ 45 & miR-761 J#75 FBX021 1y
FEIR LI 4 i v, 3R] IneRNA 5 cireRNA
AT DAZE G miRNA (]2 52 0 8 5 b 4 B [ s i 18
¥ o BT HALE 51 FEH, ncRNA 25 0A
H W AL 4 A 8 4RO, O A el R e A H A
FHRTFFEARX 3> HANEIR A, RS2 #1708 248 %
DLR BB 67 T

A AR E R HADE 5% Sl B8 11 A
WXt OA fRZIA, Lin 55 ™ #07H] FBXO21 [W3Rik, 8
o 4 JUNB/FBXO21/ERK il ] DL 32 85 [ W o 9 15
OA ZHME AT AR FE R . Liv 55 2 ey T
Fl3% o7-nAChRs/mTOR 15 5 1% F:3@ 5, ] LAS0 il
T HIPIR I G B WREA , JTAES A LA T AN
W5 2 8] PP v R AR ZEAE ] o Dong 45 7 & BiLiE
it 2 RR G PINK/Parkin 15514 538 [ 1l LA 5 2%
B HWEIF R LR AT, SR IS OA 1E
Fil. Fang %5 "% i i3 {2 #F FUNDC1/PFKP {5514 5
PR OB A S R AR A, SRR T A e AR
PEo BRTERXT H WA [RG5S s a7 o7 =X T
AN, HCEWFFEA R R B Rk, S
(R MBI RS, LR A vy i 2 2
e, BRI A R 5515 08 S s 7 i e iy 26
ORI A WA R, s R AR T K
AT . LRATRASE T TE OA HRIEIEM

4 N 2

Af F R — N R R, 22 E S Tl
T, W TRTARSPFEAEREEZNEL, 5
OA MAIRATAER VIR AR, X RIRA A MEA I P 7E
OA MR HA FORHUME. )2 OA 540l A Mg

989



ERRE-X BN
202546 H

T EBTESR RS
Orthopedic Journal of China

Vol.33,No.11
Jun.2025

[ RIFARR RINLIER R, IEAORE, I
R 200 6 P A UL R S TR TR PR IR ST B, ik
D RAE SN AT OA FEAR 5 (FURAXTEY, A WA i
7 LR TR 20 L 0 S ) R AR A R S LR
WafEE OA R FRUERE . H AT AYRIFSY IE A 223 I
¥ A WAL B T, R EURINGE OA IR
Ji& . ARSCHE AWERT OA R IR HLI AR T RR X B8 4 1
FOMEA , (HJE AMETE OA A AL B V8 FH ML A2
JL F A5 S A Sl B AT AR e T A, (BRI
SHEAWIRIL, CUESEARCT OA JRYT I FBAE AR
N s RS AN AT BRI RI R, T AR S5k
T TIRAMMIS, ety H E(E 514 Sl g 2
AEIASN, AR OA HIIGTTIR BB RS
Iy I R (Y P AU IS

TEHRBAR A IR SRS . RS R
BOROR; . 48'% . ORMETUR . SCEER BRI A 9K
T AT CRRPETURR . SCEER B AR U TR B AR s b S

S 3 Hk

(1] b, Xk, 45, 55 . AWELEE S SR HITRYT iR T #T

FEBR (] v EBFIE ARk, 2022, 30 (10) : 902-905. DOI:
10.3977/j.issn.1005-8478.2022.10.08.
Xu W, Liu D, Wang W, et al. Current research on the role of au-
tophagy in the pathogenesis and treatment of osteoarthritis [J] . Or-
thopedic Journal of China, 2022, 30 (10) : 902-905. DOI: 10.3977/
J-issn.1005-8478.2022.10.08.

[2]  JERBEAE R RAAMRA | AR T R T
BLRMAE I W5 1A ST 4L OB B 5GR (2023 1) [J] . DMATEE 7
45, 2023, 14 (3) : 484-493. DOL: 10.12290/xhyxz2.2022-0699.
Joint Surgery Group of Beijing Medical Association Orthopaedic
Branch. Expert Consensus on Community Management of Diagno-
sis and Treatment of Osteoarthritis and Osteoporosis in the Elderly
(Version 2023) [J] . Medical Journal of Peking Union Medical Col-
lege Hospital, 2023, 14 (3) : 484-493. DOI: 10.12290/xhyxzz.
2022-0699.

[3] Levine B, Kroemer G. Biological functions of autophagy genes: a
disease perspective [J] . Cell, 2019, 176 (1-2) : 11-42. DOL 10.
1016/j.cell.2018.09.048.

[4]  Klionsky DJ, Petroni G, Amaravadi RK, et al. Autophagy in major
human diseases [J] . EMBO J, 2021, 40 (19) : ¢108863. DOI: 10.
15252/embj.2021108863.

[5]  Chen YB. Autophagy and its role in pulmonary hypertension [J] .
Aging Clin Exp Res, 2019, 31 (8) : 1027-1033. DOI: 10.1007/
s40520-018-1063-1.

[6] Diekman BO, Loeser RF. Aging and the emerging role of cellular
senescence In osteoarthritis [J] . Osteoarthritis Cartilage, 2024, 32
(4) : 365-371. DOL: 10.1016/j.joca.2023.11.018.

(7] ERHL TIRME R 5F @A T e DGy S0 T ke
U1 . HEBFIE AR R AR, 2023, 31 (19) : 1773-1777. DOL: 10.

990

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

3977/j.issn.1005-8478.2023.19.08.

Qian K, Yu CX, Li Y, et al. Progression in application of exercise
prescription for knee osteoarthritis [J] . Orthopedic Journal of Chi-
na, 2023, 31 (19) : 1773-1777. DOI: 10.3977/}.issn.1005-8478.
2023.19.08.

Wan Y, Shen K, Yu H, et al. Baicalein limits osteoarthritis develop-
ment by inhibiting chondrocyte ferroptosis [J]| . Free Radic Biol
Med, 2023, 196: 108-120. DOI: 10.1016/j.freeradbiomed.2023.
01.006.

Musumeci G, Castrogiovanni P, Trovato FM, et al. Biomarkers of
chondrocyte apoptosis and autophagy in osteoarthritis [J] . Int J
Mol Sei, 2015, 16 (9) : 20560-20575. DOI: 10.3390/ijms160920
560.

B, VA RAES H R RARCEIRAE ()] P EEE MR A
&, 2019, 27 (5) : 448-452. DOL: 10.3977/1.issn.1005— 8478.
2019.05.14.

Huang W, Yin ZS. Inflammation and cartilage degeneration in os-
teoarthritis [J] . Orthopedic Journal of China, 2019, 27 (5) : 448-
452. DOL: 10.3977/j.issn.1005-8478.2019.05.14.

Wang J, Zhang Y, Cao J, et al. The role of autophagy in bone me-
tabolism and clinical significance [J] . Autophagy, 2023, 19 (9) :
2409-2427. DOL: 10.1080/15548627.2023.2186112.

Li H, Wang D, Yuan Y, et al. New insights on the MMP-13 regula-
tory network in the pathogenesis of early osteoarthritis [J] . Arthri-
tis Res Ther, 2017, 19 (1) : 248. DOI: 10.1186/513075-017-1454~
2.

Musumeci G, Castrogiovanni P, Trovato FM, et al. Physical activity
ameliorates cartilage degeneration in a rat model of aging: A study
on lubricin expression [J] . Scand J Med Sci Sports, 2015, 25 (2) :
€222-e230. DOIL: 10.1111/sms.12290.

WMEE, B ML HEN], 2. LncRNA MALATI 765 % K UL
JULR LA b B KT B P AOAE T (0] . T RIS ARBT Y,
2023, 27 (20) : 3173-3179. DOI: 10.12307/2023.478.

Yang HX, Jie YZ, Bai ZG, et al. Role of LncRNA MALAT1 in myo-
cardial autophagy reduction in aging rats after ischemic postcondi-
tioning [J] . Chinese Journal of Tissue Engineering Research,
2023, 27 (20) : 3173-3179. DOI: 10.12307/2023.478.

DL RIS, NS K AUAE S RN ([J] . P
K4k (A SRBFFRR) L 2022, 52 (7) = 1-13. DOI: 10.16441/;.
enki.hdxb.20210192.

Ru SG, Zhu ZG, Cui PF. Cellular autophagy and stress response
[J]. Academic Journal of Ocean University of China, 2022, 52 (7) :
1-13. DOI: 10.16441/j.cnki.hdxb.20210192.

Tang L, Ding J, Yang K, et al. New insights into the mechanisms
and therapeutic strategies of chondrocyte autophagy in osteoarthri-
tis [J/OL] . J Mol Med (Berl) , 2024. Online ahead of print. DOI:
10.1007/s00109-024-02473~-1.

Xu Z, Han X, Ou D, et al. Targeting PI3K/AKT/mTOR-mediated
autophagy for tumor therapy [J] . Appl Microbiol Biotechnol, 2020,
104 (2) : 575-587. DOIL: 10.1007/s00253-019-10257-8.

Liu GY, Sabatini DM. mTOR at the nexus of nutrition, growth, age-
ing and disease [J] . Nat Rev Mol Cell Biol, 2020, 21 (4) : 183—



ERRE-X BN
202546 H

T EBTESR RS
Orthopedic Journal of China

Vol.33,No.11
Jun.2025

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

203. DOI: 10.1038/s41580-019-0199~y.

Xu K, He Y, Moqgbel S, et al. SIRT3 ameliorates osteoarthritis via
regulating chondrocyte autophagy and apoptosis through the PI3K/
Akt/mTOR pathway [J] . Int J Biol Macromol, 2021, 175: 351-360.
DOI: 10.1016/j.ijbiomac.2021.02.029.

Chun Y, Kim J. AMPK-mTOR signaling and cellular adaptations
in hypoxia [J] . Int J Mol Sci, 2021, 22 (18) : 9765. DOI: 10.3390/
1jms22189765.

Wang B, Shi Y, Chen J, et al. High glucose suppresses autophagy
through the AMPK pathway while it induces autophagy via oxida-
tive stress in chondrocytes [J] . Cell Death Dis, 2021, 12 (6) : 506.
DOI: 10.1038/s41419-021-03791-9.

Li J, Zhang B, Liu WX, et al. Metformin limits osteoarthritis devel-
opment and progression through activation of AMPK signalling [J] .
Ann Rheum Dis, 2020, 79 (5) : 635-645. DOI: 10.1136/annrheum-
dis—2019-216713.

Wang H, Liu Y, Wang D, et al. The upstream pathway of mTOR-
mediated autophagy in liver diseases [J] . Cells, 2019, 8 (12) :
1597. DOL: 10.3390/cells8121597.

Yao Q, Wu X, Tao C, et al. Osteoarthritis: pathogenic signaling
pathways and therapeutic targets [J] . Signal Transduct Target
Ther, 2023, 8 (1) : 56. DOI: 10.1038/541392-023-01330-w.

Mi B, Wang J, Liu Y, et al. Icariin activates autophagy via down—
regulation of the NF- kappab signaling— mediated apoptosis in
chondrocytes [J] . Front Pharmacol, 2018, 9: 605. DOI: 10.3389/
{phar.2018.00605.

Wei Y, Pattingre S, Sinha S, et al. JNK1-mediated phosphoryla-
tion of Bel-2 regulates starvation— induced autophagy [J] . Mol
Cell, 2008, 30 (6) : 678-688. DOI: 10.1016/j.molcel.2008.06.001.
Zhou F, Mei J, Han X, et al. Kinsenoside attenuates osteoarthritis
by repolarizing macrophages through inactivating NF— kappaB/
MAPK signaling and protecting chondrocytes [J] . Acta Pharm Sin
B, 2019, 9 (5) : 973-985. DOI: 10.1016/j.apsh.2019.01.015.

Zhang H, Li X, Li Y, et al. CREB ameliorates osteoarthritis pro-
gression through regulating chondrocytes autophagy via the miR—
373/METTL3/TFEB axis [J] . Front Cell Dev Biol, 2021, 9: 7789
41. DOL: 10.3389/fcell.2021.778941.

Zhao S, Xiu G, Wang J, et al. Engineering exosomes derived from

subcutaneous fat MSCs specially promote cartilage repair as miR—

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

199a-3p delivery vehicles in Osteoarthritis [J] . ] Nanobiotechnolo-
gy, 2023, 21 (1) : 341. DOI: 10.1186/s12951-023-02086-9.
Tian F, Wang J, Zhang Z, et al. LncRNA SNHG7/miR- 34a-5p/
SYVNI axis plays a vital role in proliferation, apoptosis and au-
tophagy in osteoarthritis [J] . Biol Res, 2020, 53 (1) : 9. DOI: 10.
1186/s40659-020-00275-6.
Zhang H, Zheng W, Li D, et al. miR—146a—5p promotes chondro-
cyte apoptosis and inhibits autophagy of osteoarthritis by targeting
NUMB [J] . Cartilage, 2021, 13 (2_suppl) : 1467S-1477S. DOL:
10.1177/19476035211023550.
Cai C, Min S, Yan B, et al. MiR-27a promotes the autophagy and
apoptosis of IL-1beta treated—articular chondrocytes in osteoarthri-
tis through PI3K/AKT/mTOR signaling [J] . Aging (Albany NY) ,
2019, 11 (16) : 6371-6384. DOI: 10.18632/aging.102194.
Zhang Y, Wang F, Chen G, et al. LncRNA MALAT1 promotes os-
teoarthritis by modulating miR—150-5p/AKT3 axis [J] . Cell Bios-
ci, 2019, 9: 54. DOI: 10.1186/513578-019-0302-2.
Jia Z, Liu J, Wang J. circRNA-MSR regulates the expression of
FBXO21 to inhibit chondrocyte autophagy by targeting miR—761
in osteoarthritis [J] . Kaohsiung J Med Sci, 2022, 38 (12) : 1168—
1177. DOI: 10.1002/kjm?2.12604.
Lin Z, Miao J, Zhang T, et al. JUNB-FBX021-ERK axis promotes
cartilage degeneration in osteoarthritis by inhibiting autophagy [J] .
Aging Cell, 2021, 20 (2) : €13306. DOI: 10.1111/acel.13306.
Liu Y, Xu S, Zhang H, et al. Stimulation of alpha7-nAChRs coordi-
nates autophagy and apoptosis signaling in experimental knee os-
teoarthritis [J] . Cell Death Dis, 2021, 12 (5) : 448. DOI: 10.1038/
s41419-021-03726-4.
Dong M, Zhang T, Liang X, et al. Sesamin alleviates lipid accumu-
lation induced by oleic acid via PINK1/Parkin—mediated mitopha-
gy in HepG2 cells [J] . Biochem Biophys Res Commun, 2024, 708:
149815. DOI: 10.1016/j.bbrc.2024.149815.
Fang G, Wen X, Jiang Z, et al. FUNDC1/PFKP-mediated mitopha-
gy induced by KD025 ameliorates cartilage degeneration in osteo-
arthritis [J] . Mol Ther, 2023, 31 (12) : 3594-3612. DOI: 10.1016/].
ymthe.2023.10.016.
(iefi :2024-08-18 &1l :2024-12-10)
(AT o. XNifEds, %, W)
(ARl THE)

991



