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Abstract

e Ferroptosis, an iron-dependent form of programmed
cell death characterized by lipid peroxidation, oxidative
stress, and dysregulated iron metabolism, plays a
significant role in the pathogenesis of glaucoma. This
systematically fundamental

mechanisms of ferroptosis, the involvement of oxidative

review summarizes the
stress and ferroptosis in glaucoma, the relationship
between ferroptosis and glaucomatous
neurodegeneration, and the potential therapeutic
strategies targeting ferroptosis in glaucoma. Studies have
shown that ferroptosis - regulating factors play a crucial
role in mitigating oxidative damage and preserving
cellular function. However, the complexity of their
regulatory mechanisms not only hinders a comprehensive
understanding of their roles but also impedes clinical
Although  ferroptosis
demonstrated promising neuroprotective effects in animal

models, their clinical application remains challenged by

translation. inhibitors  have

issues such as drug safety and target specificity.
Therefore, the development of more targeted and low -
toxicity therapeutic strategies is essential to advance
personalized and precise treatment for glaucoma.
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A0 4 ) 2 1 AN DNAS BRI R AE T A S Bk Y
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GPX4 38 2 15 B B B ik A8 Ak i AR B A RO il 2k sE T 1Y
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) T ST AP P M & R e iz AMSN T GSH & i, 24
¥ GPX4 Thfig i) LEALEl 2 —. MR G Xe g il i,
GSH Jdi/b , GPX4 TfgZ i , A5 o S8 A0 5 2 Jinil ' . GPX4
MRS Xe™ Pp [RIE T, 3 5] 98 4 40 M X5 4% 56 7 1Y i 52
PRI AN NRF2 % 5 R a8 4 22 R SR Ak 3
(I SLC7A11 .GPX4 2 HO-1) , Sk e T K& . fi
Jia ZES R — 23R Y ATF3 AR A Ry 382 I 3 s TR 7, 76 1
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AL R GETT K 9 IR sk S A R A 453 4
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Fe™ it i BRI S 20 S LR B4 . Ferritinophagy (—Ff
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 FRE 2 88 kAT T KU L B ST & B, LKBI -
AMPK U8 w38 328 400 1 B 7 5 22 il Fe™ BIK 2l 1) g ot aot
S AL, T GSK3B AT 3d i [ fiff NRF2 H 5 Fe™ Y4 1k
Y,

25 b BRBET A THLHI L Fe™ 25 B s it Ak 52 v
Tyt W RARACH B Sk (Fe™ o Fe™) LR RS
FREf (GPX4 J5i% (GSH B3 ) | R4 Xe” TIResmfil, LA S gk
B SRR E PR, IRLEIAN E S M kA
TR 53 W 45 Al R 22 Bl e i A 7 4R 4L TR oE T i
13 5HMMmAETARXMILE BRIETE —Fh Rk
B AR T A A E T S, SR i isE Ty
CAPAT IR BEA L, HA R A LR A e > R4S
EATRA T EAMIE T EAE RS S AL | 4 e 7 0 A )
PO HAATE W3 22 5, BRIE T M E RS2 BR A AR
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AL A M B 47 , TS 3 I BE T2 L S ERET RIRD, P
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AHE S, Fan B2k 58 T nT LA g Toad R R R,
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firiz . BN FERZ R GBI BRFE T W0 2 3 Bk
U T EZEHLE, B 5 T AR s 3 W AR 1 O™
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2EXRRPHEUNHEEHRET
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PRI , T ER SRR BRI RGCs (43 4 AL A 22 11
5" . RGCs WA BAL 38 2 K ) SC s ph 27T, 75
FOGIR A Ll SEAE AP 25 3k 30 32 BB LA 7 30 e o
B0, BB s 2 I R &5 R T, BLAh, B
BT 44 L 1 2 g P AR A 23— 20 el RGCs 4540, 30
RIS A ThRER ALY 10P B THE B 2 N R
MR FES G R Z —, = [OP 23 Il o 28 Sk 3B A AL
By B 51 & RGCs Bl 2 (B A7 ek 2, SR, Rl
TEIEH 10P KT, RGCs AT5 AT RESZ 4, 3X B 7 1L 37t 8 A
SRR N RZ W AE B IR 09 B B b B 4% T 2R
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Ifil, 10P F 2 it Z R L5 S ROS My it A A, i 2
ROS Al 5445 RGCs FI/NGEI 41 Y, 5 20T 8 2k 18 11 200 Jifa 5
T=, WFERI, Ak N e T G AR 2 Ji v i) S S A FH 2R
FE ROS Gl 3 4858 195 26 bi 1R Ty i A% 5 DNA $81 453, 5 3
RGCs MPAT-ELIRAE™ . BbAh, ROS 36 ] L i 41 ik 4 iE
PR 1 3 0k, 3#E — 2 B RGCs B 4505, 7 /1N 3% 90 41 i
SR R AN 2450 T A0 I I R D) RE A 2yl i i
LR AL AL I S DURR, BELAS B /K HE i 38, i — 45
FHE T0PPY | 1OP FHH -5 A AR ik =2 189 B A0 1 35
JEH IR s A T W R AK S R thAh B
5% 7~ ,NRF2-KEAP1-ARE 15 %3 [ 2 8 75 51 A A0 7 3
B FE B, (AR T G HR AR 12 R i, S8
BrEALBE J1 R, T AN ROS X 48 M A B 3R I PR
FFE IR FE a3 B BT, andi B 2 B 5 C, DL R
W F M 5 B F 2 (nuclear factor erythroid 2 — related
factor 2,NRF2) G PERI 254, ] LIAE— 2 F2 B [ 2 A1k
o7 % /0N 48 0 4 fL AN RGCs (49 35 43, 0 28 75 6 IR Ay gk
JRUY L TIE GLAST PR i bk A /N BRASE AL o | ol T 43 R R
BEHUEEAT , RGCs £8 7 T 7™ 5 19 480 Ak 17 38 O 3 6 4k s T2l
B AT U E AR S T RE Y L AR, Fang
SR & PR, o B A SR IO R A R 40 R L B
T AR T ERBE T SONE, I E— 25 R T RGCs BB
S —J5 i, Feng %5 A 52 6 P R R - v A5 280 o ik — A5 4iF
Sz ANEME H,S ARBE AT ] NOX2 v 5 10 S8 Ak I 38, 9k i
VDR R TORINE i ROS AR, M TTT 2% i RGCs #5145,
CSBAF 5 I [ SR Ak R TR T O AR R R S R AT T Y fik
RRFE AR FLPAT i R v il R 4 B B P R, 2 7 R
FAZ oo AL 1R =22 — | [i] At 2 7 SRR 7 A
SHRXTSEARBELRITETHXER
SIMETESRUAMBIRGMER Ik, 2501
Ry — AR A A B AE T ML, HL 55 75 6 HR A 2 45
it 2 U1k 2R E B B 98 48  BRBE T I BLRRAE 2
ROS BUE g ik Sk AR AR A5 2 A7, ik S HIL i 76 75 6 IR
R Bt P R 4 T SRR R BRI R B, BB TN
RGCs AYIRILEA B3 5200 . RGCs X 48l fk N 8 Rk Fa s
JRAT B AL, 1T X I SR R AT T M A AR T Bk
FET- AN | e 2R AR 05 200 TR I 285 T e 25 240 B 25 40 A 7%
IEIERE I ROS L2, S8 RGCs YA i pEsET-, 1
N, Zhu %57 RGMELER T AT 1E HOLIR X RGCs 1Y
SRERVE R, 148 i o PR CAE R - 40 GPX4 xCT R Gl
PR iz T R R R AN AT R R D) — T B W R AR
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A0 S e AR - 2 B R AR R R L RGCs 215 T ™A
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E— 20 BT 5T F B S 10 BRBE T B TR T 5K W 7 2E 2% 401
DRR S RITARL Aoft 22 F) ot 228 R A7 P A8 T R B T S
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PSR R B om AR R L e AN E i 2 4 1 45
RUef ST e BRAKBE T 0] LU B o 48 o0 B 4540 , i i i ol
FHBRES A T FNAR T M 750 T LS 25 D sk Aot 40, e it
WANBERRE ", Shen F" Pt — MR A Stk P AKX
W2 R GG BRI ST P A AR BE T (04 245 I Bk BE T 9 1
Z -1 (ferrostatin— 1, Fer— 1) F I i i3 £ AL I £ -1
(liproxstatin—1, Lip— 1) 38 i J /0 g 1 i S8 A6 Ak 85+ i
B, BEVGE T IEE, R 0 WA e AR
BEAN, Chen 252 (I 5 3 3 3 1o 3 5 8K A6 T2 A I 19 401
WAL (U0 GPX4 FEES) , T LU M s 2 3 5 4R B 1 36
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S2HMIETESENRB/INEMMEINGERBHNEKR YIT
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Ay, HIhRE 2 4 S5 10P THi, R OCIREE &
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