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Abstract: Osteoarthritis (OA) is a common chronic degenerative joint
disease, primarily characterized by cartilage wear, degeneration and
inflammatory responses. The pathological mechanisms mainly involve
excessive reactive oxygen species ( ROS ) production in synovial
membranes causing oxidative stress, pro — inflammatory factors inducing
inflammation and cartilage cell death. Ferroptosis, a distinct form of
cellular death different from autophagy and apoptosis, has been shown to
accelerate OA progression through iron deposition and lipid peroxidation.
Enhanced lipid peroxidation and oxidative stress in OA - affected
cartilage cells, combined with increased inflammatory responses,
exacerbate cartilage damage. Glutathione peroxidase 4 ( GPX4), an
antioxidant enzyme, inhibits oxidative stress to prevent ferroptosis and
slow OA progression. Traditional Chinese medicinal ( TCM ) natural
products have gained prominence due to their unique therapeutic effects
and broad — spectrum applications. These compounds have demonstrated
antioxidant and anti — inflammatory properties against various diseases,
thereby delaying OA progression. This research progress aims to
investigate how TCM natural products regulate the GPX4 signaling
pathway to mitigate cartilage cell ferroptosis and its impact on OA,

exploring potential mechanisms that may provide novel strategies for
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clinical prevention and treatment of OA.
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MMP13 (iNOS ,COX2 (1)KL 52 MR ECM RS , e k4K
B AL R AT S T RERE L eI, KT
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ECM [/, R, KuKA 7] 350%% 1L - 18 /559 MDA |
Bk ROS ik ;KuKA | GSH .GPX4 k% 1 .SIRTI .
Nrf2 HO - 1 3k, & 290 i 51 & 40 i 2k F8 T i AL
W7 25 Tk, KuKA AT 38 34 3405 SIRT1/GPX4 {7
53 AT R A R E AR AE T, AT ) OA A
R,
4 itig

25 B TIR, OA I SR bl 52 24 24, M 47 Sk bl 2
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SEVURL R GE P i E A S B, HOE R S Bk
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Table 1 Mechanism of glutathione peroxidase 4 ( GPX4) regulation by natural products from traditional Chinese medicine

GPX4 #%.053 i LRE) LI 1 I 5,
GPX4/Nif2 4" - R -5 7 - RS Eijk KA Nif2 \HO - 1 ,GPX4
AR P bR GPX4 SLC7AIL PS3 Nif2
Faz 0 R N PR T GPX4 SLCTA11 Nif2
Jgeria gy v RS A M FE T Nif2 .GPX4 HO -1
KA pyr R A Bk At Nif2 ,GPX4 . HO - 1
i ) R AN Mk BE T AMPK \Nif2 .GPX4
e AR R A Mk BE T Nrf2 \GPX4 HO - 1
FWE 3,3 - R FImL B A ks T GPX4 HO -1 .SLC7All
SLCTAT1/GPX4 IS IR A kBT SLCTA11 GPX4
VA R A e AT T GPX4 .GSH .SLC7ALI
A A gyt 4 A M R P T GSH .GPX4 Nif2 il SLCTALL
NG E R R R B e AT SLC7ALL (GPX4
Ay 1] A P A AR SE T P53 SLCTALL GPX4
PI3K/Akt/GPX4 Feig P AR PI3K Akt ,GSH ,GPX4
SIRT1/Nrf2/GPX4 TRE LR AP TR A0 M A E AT GSH .SIRT1 Nif2 \HO -1 .GPX4
SIRT1/GPX4 AR A 90 B 200 48 i K T GSH ,GPX4 SIRT1 \Nif2 \HO - 1

GPX4 : Glutathione peroxidase 4 ; Nif2 ; Nuclear factor 2 — related factor 2 ; SLC7A11 ; Solute car — rier family 7 member 11 ; PI3K: Phosphatidyqinositol — 3

kinase ; Akt ; Protein kinase B;SIRT1 :Silent information regulator 1;HO - 1:Heme oxygenase 1; AMPK: Adenosine 5’ — monophosphate — activated protein

kinase ; GSH ; Glutathione.
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PR ERIET- R A T OA (i KL, JE 1A 4 b 24
KART= ] 5 R (558 B E S OA 1 Rk
SR SR -3.3 - IR TR MR
SR VI 2 8 R A5 P 2 SO oyl o Vs GPX4
AHAT 530 R T AR SO T 9 0 2, oA 35 0B 4 Ak
FET- FNAE AR IR, V% 48 1 /IR 3 38 A B 400 i O
T2, AT AR OA BB BN, st i iaT7 T e sr

22|

I35, FE OA BNRYT H , v 254 B oy SEAR 2 40
RS IERAR 22BN B S R (L A B
2 S RS , B o BE 2515 B GPX4 & 4%
T VE R B RAARHLE, F5 D OA By Hp B2 25367 T REHT
A RIS o PP R 2 P B 1) 2 PR I 3, AN LR
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