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[Abstract]  Osteoarthritis (OA) is a common chronic, highly prevalent, painful, and disabling
degenerative joint disease. It has imposed a heavy burden on social healthcare and patients' psychology and
economy due to its clinical symptoms such as impaired joint mobility and severe joint pain and the immature
therapies. Studies have shown that OA is closely associated with articular cartilage dysfunction, synthesis and
degradation disorders of chondrocyte extracellular matrix (ECM) , and joint inflammation. Moderate autophagy
can restore the function of damaged chondrocytes, regulate chondrocyte apoptosis, and promote the synthesis
and metabolism of ECM to alleviate the inflammation of joints and delay the onset and progression of OA.

According to the clinical symptoms, OA can be classified into the category of impediment in traditional Chinese

(A1 2023-07-17
[(EEWB] Wb b s 25 8 3SR H (2021044) ; 5 K [ AR FH# 3L 470 H (81860863, 81660802)
[E—1EE] Ze)ma Wit , VRN, 5 b P9 BE 25 5 Bl IR B OC 19 M WF 5% , E-mail : chaijutang@outlook. com
LBEEE] W, BTN, B2, W A2 S0, g rp 22 Rk 0 B % 7 138 58, E-mail : yang0311qian@126. com
- 287 -



530 B4 2 W HEXBAFZRS Vol. 30, No. 2
202441 H Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2024

medicine. With the theories of holistic conception, treatment based on syndrome differentiation, and
individualised diagnosis and treatment, traditional Chinese medicine has demonstrated definite effects in the
treatment of OA in thousands of years of practice. Moreover, traditional Chinese medicine causes mild adverse
reactions, and the patients have high tolerance and acceptance. This paper briefly explains the roles of autophagy
and the related regulatory proteins, such as Unc-51-like autophagy-activated kinase 1 (ULK1), Beclin-1, and
microtubule-associated protein light chain 3 (LC3) , and details the latest research achievements in the
prevention and control of OA by traditional Chinese medicines and its related markers via the regulation of

autophagy, so as to provide a idea for the in-depth research in this field and the clinical application of traditional

Chinese medicine in preventing and treating OA.
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Table 1 Summary of targets and mechanisms of traditional Chinese medicine extract regulating autophagy in prevention and treatment of

OA
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SBR[ g B OE T 5 Kk R DR E
I Ak, CHEN &5 52 50 UE S, 25 5% 22 n 1 i 1 4
LC3 B I .Beclin-1,Atg5 % [ ik , 19 58 & 17 5
YA A W, 365 IL-18 41 5 (1 NF-«B p65 FUR &
B (GSK) -3 4 B 1% £k 7K ~F- 1 $2 735 11 G 15 3
i il h B-catenin )l 2 £k 7K - 14 B LG, 490 461 2 715 4K
B 40 i NF-«xB p65 1 Wnt/B-catenin i [} 1Y i 1 ,
Uk /0 KR 240 M LDH (4 B, B IR IL-18 15 3 1 ¢
TRCE AT . KONG ZE5 5008 & L, 4 41 17
AL WA e AR S Atg5 . LC3 11/ 1 (Beclin-1 .
Bel-2 (4 7K °F- K ULK 1 (4 W 2 1k , B ik Bel-2 A0 ¢ X
A (Bax) Bt K H -3 (Caspase-3) . ADAMTSS |
MMP-3 \MMP-13 ] 7K F-, #1 il ECM F% fif , 3 58 OA
AN BRUCR A LTS ) PR DG R e X R,
T KT R 08 TR B KR 0 T A
ECM [ ff K 3% OA (T Bl OA itk Jé . [l B, L1U
SEUTIS G S R, A R A AT R Sk AE R I (Fox)
O1 mRNA FI & 1K, i #1458, ULK1 Beclin-1 il
LC3 mRNA ik, 48 &8 8 11 4(Prgd) BA S
F 3a(HIF3a) . R4 E 1 B W (Aggrecan) .Col 1T .
p-FoxO1.ULKI1 .p-Beclin-1 MILC3 /1 FikKF,
R AIK p62 /K F , il fi2 4 [ F IL-18. TNF-a % ik .
X F W, 2 A0 AR 3 3 FoxO1/Prgd/HIF3a 15 5 3l 5%
& 1 B O RIS K B A W, 4 ) R A 1 ECM [
fiffe VR T OGN RARL I R RE 4540, & Bl R OA
— R A H R AL 25 . SUN SRS SRS, 1t
I R B fiE % i i 5 # kenq10t1/miR-128-3p/UT 2k 15
SOV T I F (SIRT) 1% 538 B% , 18 401 48 f
JAK2 5 5 7 5 A% Sk 0 I F 3 (STAT3) W iz 1k
K, FMLC3 /1 # Beclin-1 f 33k K F, F 4
p62 Ik, PG B BE OA /I BRUCE 4N i [ g ek b
TNF-a . IL-6 ARG 51 i % E,(PGE,) i3 Wb , 3 5L 57 4
A D8 5 PA S S 9 ATDCS 41 it 83 473 , i 20> 4%
HAMERE T XK, PR Bl i kenql0tl
RAB B R ER X $275 PH R B AT AR S T B A
KMl OA IBYTH . LIANG 25150 520 % 90, [ 4 2
B ]l ik OTE OA KB 40 i b 9 SIRTL, 1§
p-FoxO1 F1 FoxO1 i % ik , 34 il LC3 | Atg5 . Beclin-1 .
RAEH A SOX9 M 8 1A mRNA ik K B A%
MMP-13, ADAMTS-5 . Caspase-3 . Bel-2 /) 2 H Ml
mRNA 3R 5 KF A2 3F 80CH 40 i 7wk E
AV T B A0 B U/ A0 LR T DR T R AE
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ARG IL-18 15 5 10 5K 40 M 453 7 , 4 15 i 4
MOFR A o X R W, H 22 7 B of BUE SIRT1/FoxOl
i R OA SR 4 ECM IR , 2 0F OA #0BF
R W RS S OA R 4 L T X 4R R
B P T BB S — Bh A SO BB IR UY OA Y
2% .

3.3 HENZE TANG %S08 & B, 1 F 2 o
Beclin-1, LC3 . Atg7 #% ik , # i p-PI3K. p-Akt,
p-mTOR 3k , B A% #5140 I 0 7 3%, ol 3% 20 A
PE, W E BE OA K B BRAE IR . X R 3 58
Al 3 5 A S PISK/Akt/mTOR 15 545 598 35 0
0 M WK 2% % OAL RIS, CHEN 48V S2 5% & 31,
T S FE 1 38 W] S 2ok 1) SR 48 L PI3K/Akt/mTOR/
ULK 1 {553 [ % 1k, B AIK PI3K . Akt fl mTOR #f g
7K 7 38 m ULKL 977 4 3% 5 A W A0 G H
ULKI1 . Beclin-1,LC3 /1 # 3 %35, F i p62 £
ik, 98 MMP-3 i 77 2 80 Col T i 33k, 5 %)
2% fif 9% M IL-18 5 5+ 1 OA. LV 5055 3%
W M g 2% AT 2k 3 ) O A K B P i Ras [] U5 26 (A
(Rheb) .p-mTOR F1 p62 4 35 2 1 45 15 14 i £k 4iE
B4 (TSC2) M LC3 B 3£ A 85 OA K
B 56 540 3 MMP-13 2635 19 34 & Col 11 #1
Aggrecan ik 1Y I8 /D 5% i i IL-18 5| & 19 40 M 15
T3 B RN 40 08 T 0 e 4 R R R O TT
OA WJIT L o BLAh , Bk 361 52 00 & B, i i v 4%
R LC3 1T 4 )@ H g 2H 2L ) 57 1(TIMP1) R385,
WeE A OWE SRS 28 (LPS) i S B B A il
IL-18 . TNF-a .\ MMP-13 F & ik , 184 5 555 41 Jfd 448 {5
fE J7, R DG SRRE 03X R T, M B B Ao NS A
JEL R T KR A G A R A R A A R T
B 5 AT, 3 8 RE S N, K 52 R A L D
fie, AT A &P iR OA MY KA K . LU &S 55 JF
S, K 2, F ] 3@ 53 F 4 p-PI3K  p-Akt,p-mTOR
K, A IL-18 35 S i PI3K/Akt/mTOR 15 5 1 %%
AU B0E B 5E Atg3  Atg5 . Atg7. . Beclin-1 f1ILC3 11/ 1
FIk L A g GUIE T B p62, R IL- 181 S 1Y
BCE i A R AR A 56 B (Aggrecan 1 Col 1)
Ay g AL WA ¢ & B (MMP-3, MMP-13 #l
ADAMTSS) By £ ik /K °F , T i iNOS. COX-2,
TNF-a IL-6 F1 IL-18 3R 3K , fie Z A B G o [ W 8 15
B A AR A G Y JRRE SR U R R AL
Bl 36 OA BIIG Y7 H B . LI e 8 545 47 A OA
UG I o Sl oS SR BT B M ol L N E Y
Y Beclin-1 L A LC3 11/ 1 , 4 ¥k [ Wi 5, i
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B HE 19 Wi, AR 20 B T2 N IL-18 8 TR U T I LC3 I/ T 7E 4K 4 M b i 3 ik, R 9 pe2 iy 3%

#  Bax ,Caspase-3 iy ik, LIHHTM T Bel-2 %k,
MR E A B (ACAN) (Col AKX, FHE T
MMP-13 ()35, 0 ECM B, 547 N OA i 4
JitL % 32 TL-18 1% S A9 8 T2 R ECM [t . X £ I, %
KEAT AT LAGR 9 N OA kB 4l Jfd fa 3% TL-18 5 5 1 A
TSR W A2 OA RS . [, HE 2
SCUR K PR, #E A AT S AT B OA KRR 4 i b
Bcl-2.Beclin-1 . LC3 T/ 1 . #imfbsh AL EH 1
(p-Drpl) . PINK1 A Parkin #J /K % , F ¥4 Bax.
Caspase-3, p62. p-PI3K/PI3K. p-mTOR/mTOR #
Drpl H 7K, fi #F O A K BRUCH 4H M i) 4 i 3% 0 . A
7 1S A NI S U =S A N A I e R
to % B, B4 1 i AT 3 2o 9 ] PI3K/Akt/mTOR
i, #0G PINK 1/Parkin il PINK 1/Drp-1 3 % , #76
OA BB 4 i (Y S A4 18 e, DA T 6 8 20 1 400 i 4
Yi, & OABF IR A SR IT 2540 o LISE S0 b
P, B A & AT B4 Beclin-1 AtgﬁnAtgu{’a%riwkﬂz
T IRR R A B B WA B B TR B A AT S R
B 40 Md v Col 1T A ACAN mRNA /K-, Qﬂi%
E&%OA/J\EEL*LT%%U%}ﬁEﬁE@%%O 25 5 IE
ST, B AR ER AR HE R A A £ 2 1 OA /R
ECMAEE B R AR AR, 4 FRE OA & R Y AR
AR AE , B W 30 10 370 A0 Beclin-1 310 15 7] AT 398 %% 25 AR
FAORY R ECR A0 M . B BH SRR A W] LPS
VS A 400 B e R B, A R RIS OA K
B K HL#RH 48 Jfd PI3K . Akt p-PI3K . p-Akt. Beclin-1
K LC3 I Wy &Ik, i PI3K$uAktEﬁWﬁ§1t
3 2o A sk R AT O A A R Ok 3 AR
LG 7, PR R A . LTS S G I S %%ﬁ
AT HG I p-AMPK 1 33k , B p-mTOR 1Y £ 3k, 5 5
PR P A E R T AtgS RIAMILC3 T/ T,
0 p62 ik, B U8 1= 2 H Bax Ml Caspase-3 ) 3
KPS DU TS A Bel-2 19 FR3k L B0 Aggrecan £l
Col II & 1, I /> MMP-13 F ik, 3 ik 2 838 /s U
KT ROME o 2RI, 75 9 2 1 #E AMPK
15 530 % SR 3 5 I T R PR TR R A O T A
HH ECM B AL #F ECM & e iy £ 375 L J& OA
Bl 36 75 T LA B K T g
3.4 ZEERZE WANG 7SI & I, 55 vl it
F W 80T 1A 9T OA, 7E IL-18 15 S 1 O A 41 fitg 5 #8452
g, BB K A K ADAMTS-5 . MMP-1 mRNA Fl
B K, ¥ 1IL-18 15 5 19 Aggrecan 1 Col 1T 1Y
TR, U A WA G BR il 2 A Beclin-1 L AMPK \LC3

IR EC LU T AN R T OA /N R R i
TR, kﬁTﬂMMﬁLlﬁk 2 0 L A1 5 Y
B AEAR A 7 1k e iR AR AR
3.5 ZHEZ XUSEUVSE LB, Y0 20T it
411 B A1 95 1 R 1/2 (ERK1/2) 3% #2 i 35 54 /il Ras .
Raf. ff M2 1t 2& M ¥ B ¥ i 1/2 (p-MEK1/2) Fil
p-ERK1/2 i 3R IK K15 T A W, 4821 11 2 85 40 215 4
Haife LC3 I \Beclin-1,Atg5 KFEF+ 5 ,LC3 1T .
Atg5 Fil p62 1) 3R ik LA AR i 1 1 75 20 Az 30
[7i) Fsf 12 A 29 200 3 sl 2 B QT R R A e O
", XRW, HYHZHEAN SR EHEA RS
ERK 1/2 {5 538 # A OC , A B o0 A8 3 ¢ 0l IR
B UEEOA A MY Mkt YOU S st &k
B, 2 2R T AL B SW 1353 A 5K 40 it ] 5 o i 3
11 % p-ERK . p-p3 . p-JNK . p-I«B 18 fiti (IKK) a/B Fil
p-p65 3 ik , BH W7 22 ¢ J5 6 Ak 2 1B (MAPK) |
NF- kB {5 5 i % 09 ¥ 1% , B ik iNOS. COX-2,
MMP-3 MMP-13 iy ik , 3 it ADAMTSS . X 2 Jiit
J?%E(Colx) p62.Col 11 .Atg7 . Beclin-1,LC3 %
KBGO0 W SE R U5 R AN A AR PR R TR IR,
%fﬂﬁ?l ECM P& fif , D8 OA SE75 90E L 15 B T 8035 4K
BB A% OA By kR H
3.6 HUFEEK MAFETSLREHN, WIKTFRT#
R 4 M Col T . LC3 TI/T . p-AMPK A
p-ULK1 By ik, F ## ADAMTSS . MMP-13 ., p62
PR RAE T BOIE W /0 A R T R R
BT RE M AR o X R BT W K - R nT i g B o
AMPK/ULK 1 {5 5 i {38078 B 200 i 1 e e 41 il g
X OAM K,
3.7 =2 ZHANG g £, = bR irnl
FEAIK PI3K . Akt fl mTOR MR 1k, L LC3 1T1/1 |
Beclin-1 ik, T p62 ik , il Col I B i , FEAIK
MMP-3 MMP-13 ik , 3458 4T 08 - 8 (4 Bel-2 19 3%
KK, BEAIK Bax Fll Caspase-3 Y & 3k K -, I & #0
il OA BB 41 1Y 58 2 AN T2, B Lk 28 k7 A e 37
T A R R R 3 3 A R DN I R R O A H R
o BRI, =& 2 a7 OA B 40 B [ I
1) 5 15 5 18 B% PI3K/Akt/mTOR 38 % K 305 4 &
2 LW A 2 O Y OB Y R AR AR AP OA FRE A
JH 50 75 % S R ) 4 B T, LGS B OA (A
J7 B . HAN S50 55 % 0, B2 2R 8 ] 3 ok ) il
PI3K . Akt Fl mTOR #f B2 1k /K °F , ¥ i PI3K/AkY/
mTOR {55 53 % , H58 LC3 B K3k, L vk [ w00 5%
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IL-18 17 5 i IR 45 6 11 1 Col 11 AY % ff S MMP-13
I ADAMTSS /5 22 3k, 5541 Col 1T A1F1 ACAN 1Y
mRNA %5, & MMP-13 L ADAMTSS5 () mRNA
ik ECM B o X 3R BT, P R IR 8 3 PI3K/
Akt/mTOR i J& 1% W, PR 37 K BB 41 it 4 32
IL-1815 3 1 ECM [ ff , e KERE TR . 2298
- AT S B IE S, R AlHT T 5 OA HRUE ROCTT
BCH 40 P Beclin-1.,LC3 B Bel-2 45 [ # 35 , 42 &
LC3 B II/1 , & #F % & 41 Me 3w, T 4 Bax,
Caspase-3 1K , I 52 2015 40 B 4 T, B A% 1L-6 FiI
IL-8 7K -, Ul i A B AR AE o X R W, RANHT H RE
% 38 38 VO ) W OR K B 2 O A o B CAE (B TR OA
HI/EH

3.8 HAF TANGE S KB, G- 57 I GE %
il 1 8 75 PI3K/Akt/mTOR 15 5 i #% , T 14 PI3K .
p-Aktl . p-mTOR . p-p70S6K #l Caspase-3, fit it
LC3 11/ 1 My 335, s s 4 i A e, s /b 51| 4
JL 8 T, BE AR OA K BLHR B 4 21 IL-18. 1L-6 Al
TNF-a /K, i 2% o 3% OA K BB I BER 48 i B2 I
B &GRB M OAMYEH o LIS SCIE L, &
¥ 2 g AT 5 2% 0 5 Bax Al cleaved Caspase-3 ) 3
ik, fi #F SIRT3 ,Bcl-2,Col II \Aggrecan,LC3 11/ 1
Il Atg7 93K, M H ADAMTSS MMP-13 .p62 Y 3
I8 POTE A W B0 A0 R T 08 ECM, R T H
I 410 3 57 5, Aggrecan fl Col 11 4 26 3k I 35 FEAIC,
MMP-13 Fl ADAMTSS (1) K Bl B 3. X R B,
B F IR F KM ad b A STRT3 23k 14 3 [ g, 3 4l
VBB R H AT M A S00E VR R AT el AR R AR
A BT T ECM & S AR E T . LU 475
Bk P, 5 B AT R E OA /N LA OA #5CH 40 i
p-PI3K . p-Akt, p-mTOR. p-JNK. p-ERK. p-p38.
p-p65. p62. MMP-3, MMP-13, ADAMTS4,
ADAMTSS \iNOS ,COX-2 . IL-6 7 1 X mRNA £ ik ,
AR Atg3 | Atg5 ., Atg7 . Atgl2, Beclin-1 ,LC3 1I/1 .
Aggrecan.Col Il .SOX9 ik, I i #CH 40 i 1 Wi,
Yok B O RE | A2 VE SR A A AR, S ECM,
B OA /MR A FI OA HF /R . X R W, £
B A5 A G B BT A W RN B0 §] MAPK/NF-«B/PI3K/
Akt/mTOR 5 5 8 % k& 3% OA, HUANG %'*/5
5 R W TEQNJE OA RECTT N RS R ILERIK
12T BRI 7T R AIX mTOR A9 %35 , 3 5 LC3 , Beclin-1
FUT 8 p62 1 F 35 , T 20 ML AR 4 b 1 s, AT 9 1
B R T, R O A 1Y T RE P RE L ek
R R AR R R LR B R IR i AT e >
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COX-2 Fl MMP-13 43 Wb , ki 5 ¥ JI5€ 2 21 FIER B 11 4%
it o X R, FILAS R BB F IR N8 o B A ok
Ul /0 R IR T A G T AR R IR Ak, A
7 45 785 OC 15 DI RE W) BB S — Pl U AE I R 0 B 2
Yy, nl Wi OA U Ji2 .
4 BEERE

ZE LTI, W S A OGR4 B U 7E OA BT A
thk B EEAE A, U R A R A i T e L G T
BOBAE R T TR AS A SR R R R
RS T AR 2 BUSATE OA [ 3 L1 3h )
R 20 v A S R DG AR O Bl
B OA WY AE FHRCR FIHLHI , b 5 B2 vh 25 31 245 %50
S Bih OA$RHE T 2% Ml R4 /R T b 25 425 5
B 3G OA B9 ) I A 5 F R G 2 M R B
Ji, Bt 2 TR R Bt B AR N TR0 A S BT S i A
AR AR TR B B S T I TR , OA %5 AH 5B 5 7 B B
BN ABWAEZE I, XSBT AN EHRKM
FE 25 2 B AR 0 97 0 HH AR IO 28 AT K B i, K
FTIHET T EE 25 B iR OA WA R WA A1 2% i T 40
5Ty, 6 v = 2 SR A RE A R

B 2 B R OA ELA T-4F 19 I IR 55 e 22 36, 7
P 2 BRI S BRI R T B IR B R 5 T B R
OA HAMEMHE 5 R 5HLH 28 A BRI
BT 52 P S A RIET, B F A WETE OA &
Joi ML) T R 0 O B A T R 1) O A W SR AR
OA MRIT IR T — B iy Jr 1), 4k 29 K F- 3 0A
AH G B F MR A, AT AR D T A T b AR YT H AR 02 W
bR ) . AR CE A0 A WEAE OA Y I I
PEZ IS RA T2 . ([EREZENZE,0AM
RIRMLTIAR S 2%, 5 5RE 6 2 38 58 FN 40 Jf 08 72 %5
IR G , 33k 2 7% 9 PR 22 7 18 42 200 B 4t B 2 6 D T A
ANTRI 1 1 W 5 SR 0T I AR I FH b B 24 80 ) Y W B
B OA NI, IO T ZHEATAH W IR A H A AF 58 . BLAk,
MR T 21 R AT R, 56 F v 23 M oy R AT R 24
i 2 T I o 25 A0 5 0 00 5 R Re 6L 8 B i AP 24 i
PRATE FH 2o A8 o AR B2 T 58 43408 T 15 2 AH 5 2508, Y
AT A AE 230 A R s RUAIL R AS B R ) [ R
XA A BRI T R 24 AH G RT 25 i kL, e B0 H iR
Hh 24 20 ) 1) T ) P E A RN R I AR B Ak 7 SO A
PERCR R B = . B, Rk v] A 5 AR B R (4%
ZiHcE e AR AR S
HE— 25 B A FH AL 4 sl o B 25 K95 B R O
LB A AR A LR B R A T 2 2 5 4G
OA By L M M B M 2hW) . e ek 2y
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