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[Abstract] Knee osteoarthritis (KOA) is a common degenerative joint disease characterized primarily by
the degeneration and damage of knee joint cartilage, accompanied by osteophyte formation and inflammation. In
recent years, the prevalence of KOA has been increasing globally, significantly impacting the quality of life
patients. However, the pathogenesis of KOA remains not fully understood, and current treatment methods are
limited. Therefore, finding new therapeutic strategies is a research hotspot. Previous studies have found that the
onset of KOA is related to abnormal mitochondrial regulation. Mitochondria, functioning as secondary
messengers, play crucial roles in cellular respiration, reactive oxygen species (ROS) generation, and adenosine
triphosphate (ATP) production through oxidative phosphorylation. Mitochondrial quality control is a pivotal

mechanism for maintaining the morphology, quantity, and quality of mitochondria. The connection between
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mitochondrial quality control and the pathogenesis of KOA involves several factors, such as mitochondrial oxidative
stress, mitophagy, imbalances in mitochondrial biogenesis, abnormal mitochondrial dynamics ( fission and fusion) ,
and dysregulation of calcium ions. Metabolic abnormalities in the body lead to mitochondrial structural damage,
which in turn contributes to the onset and progression of KOA. Traditional Chinese medicine (TCM ) has made some
progress in intervening in mitochondrial quality control, employing multi-faceted, multi-pathway, and multi-target
strategies to treat KOA. Several studies have shown that mitochondrial quality control may be one of the therapeutic
targets of TCM in treating KOA. However, there is currently a lack of comprehensive reviews summarizing the TCM
interventions in mitochondrial quality control for treating KOA. This paper systematically reviewed the research

progress in TCM treatment of KOA based on five aspects of mitochondrial quality control, aiming to provide a

theoretical basis for the clinical prevention and treatment of KOA.
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P A W B2 A4 B 2K 1 Parkin A PINK 1 1Y £ 3k,
N TR N R VA AES ¥ TR N [ A R = |
JRLE PR AP 4 FE . 22 WA AP Y - 22 T R b T
DLOIE SoRn AR 1 B R A A SRR T RE
A 45 Wk 52 2 R A T L A7 L B AIR ROS 7K B AIK Ca™
K- FLEG i ATP K SF-, I H X A of #2 0] 68 38 i
AMPK/PINK 1/Parkin i f# >k /& , AMPK , PINK1 .
Parkin Fl LC3B 4§ 25 [ (19 4 35 /K 7 7 Fh &, DA 1T 98
B OOA My ik . WL R T AT DL 4R = TOM20 Al
LC3B i3t 28 17K 7, 8 #F 2R A 17 i 3% 1 i B AL
L SRR 2, W B A2 A ZRORE AR, 0 R A
g i fie & AL 4, b 9 PINKI HI Parkin 5 35" .
SIRT3 K 4R I 3N 71 — S 1 2% 2 v 24 bk 25 19 A 2800
PE RSy, AT P A N IR R A R T N R R AR [ T
M, 38 A3 G SIRT3 & 11 ok 3 il SR 4R 9 T, ol 2>
Bax & [ % 23k , #41 Bel-2 8 11 19 335, 0 0B
PR T LA R PSR Y TR S
ZRORE AR [ W AR OC 4 11 LC3 ., Parkin Fl PINK 1 ) 3% ik
e, i AT g 0% PINK 1 /Parkin il #% , fil 5 28 kr
A I DT AR SR A i 2 Ak AR A R
Je 2 R B I v AR IR R 2R S . AR
T, 4 R AT AR I 0 ) PI3K/AKt (5 53 %, ok
/b [ W B 1 Beclin-1 FILC3 T 9235, LU A W,
PR AR, SRR I T Caspase-3 (1) 3
IKLYEINT A AR 1 A Y Rl 38 a4 ] PI3KY
Akt/mTOR {5 538 % Sk fid i#f [ W, B K T PI3K . p62
Akt Fl mTOR 19 3 35 Fl 85 B2 AL AKF- | W 3 5 m
T Beclin-1 f1LC3 T/ T (KK, L T iNOS,
COX-2 . MMP-3 Hl MMP-13 it £ 1k K, 5% T &
JiE SN FIT I IO A i o Hp B 2 ) R s AR
Wit B 76 KOA (4 VE AL ) U0 384 5% 3 B B Jn #4

3.5 P EE 2N AR R R AL R AR B G KOA  RROK Al
B NI ZE Al B A T 2 4 B A — R A W, AT
R ARG Al 57 1% i 0 R 384 il (SRC ) A1 /N GTP i (RACT)
B3 PR 0 T B s R UL S y1 (PLC-gl) Y B 2
1k, T4 SRC/RACI1- iz b PLC-g1/Ca™ {5 7 i [ ,
M T CaF S E TR R R R Y
fE B S, AT 2D T MMP-13 Y 28 ARG
SECIRE ST A RS A RE 08 8 i R T Ca P Al
S D P T I R g, AT AR AR 4 A A O
To o RIRSEIY-FIRZE AT P85 Ca™ il 3%, 1B % PR AL
Cyt C ) mRNA 7K ¥ Fll 8 [ 2 ik 7K F , mPTP FF i %
I, PR 9P KOA T IR 240 M 2 b 4% 52 3k B B A% , DTS VA8
J7¥ KOA'™ . A Z I ¥ Rb, i 1 5] 38 0 3% 2% = 1k,
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19 48 B Py Ca™ i -, 920 KR 48 Y ROS 1Y 2
B, A T PGE, Al MMP-3 (177 A=, DT A 31 28 44
G52 W BB GG I R . e Ah NS AT Rb, i
Ml M M R 8 T p-Akt/Akt. p-p65/NF-«B Fl p-p38/
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T s 24 B ) O 9 S B A B IR KOA A F AL ) W 1
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KOA 55 A= BEAL I 2 4% , SR04 ) il b 15 2
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