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Abstract

Keywords

Ferroptosis, a novel form of cell death primarily characterized by iron deposition and lipid peroxidation, has been
increasingly studied in the field of ophthalmology. The retina, due to its specific functions and structure, is susceptible
to oxidative stress. Ferroptosis has been proven to play a crucial role in the progression of retinal degenerative diseases
such as age-related macular degeneration, glaucoma, diabetic retinopathy, and retinitis pigmentosa. The iron metabolism
pathway is one of the main regulatory mechanisms of ferroptosis, regulating intracellular iron homeostasis and mediating
the formation of lipid peroxides through the Fenton reaction, thereby controlling cellular ferroptosis. Iron metabolism
pathways, as one of the main regulatory mechanisms of ferroptosis, can regulate intracellular iron homeostasis and
mediate the formation of lipid peroxides through the Fento reaction, thereby controlling cellur ferroptosis. Key proteins
involved in iron metabolism pathways, including transferrin (TF), divalent metal transporter 1 (DMT1), ferritin (FT),
and ferroportin 1 (FPN1), act as important roles in various aspects such as intracellular iron intake, utilization, storage,
and export, exerting significant impacts on intracellular iron homeostasis. Regulating key proteins in iron metabolism
pathways to reduce iron deposition and inhibiting ferroptosis may emerge aas a novel approach for delaying and treating
retinal degenerative diseases. This article provides a comprehensive review of the concept of ferroptosis, the relationship
between the retina and ferroptosis, the regulatory mechanisms of ferroptosis, and the research progress on key proteins
in iron metabolism pathways and retinal degenerative diseases.
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1 %RETHR

BAET B FAE20124F 9 Dixon A BAIFFE HGE,, SC
TR AL TS5 S (Brastin) VE A —Fp ] DLk 5%
FEBUR RASHE K40 M /N5y, HBTRe is AR T —
FBT BU A MIAE T, BRECE R ASE AR M A A7) AT LA
SEABHARIXFIETS, (HATMIE T I HI R A AR fE
e, AR YA PR RO . JE
TR M AEIET . BRIET S —Fh G P A% (reactive
oxygen species,ROS)W*ﬁ‘f&"?EﬂH@%T‘:%ﬁ, 5WrEE
AACFRIEAR G, BDERDTBUFILPO ., 7RIS 1, K&
BRAC T 1 40 2 BN 2RI AR G /N - U2 % i
R, ek RIg b sBE g . TEAKE B, SR
Jt H K (glutathione, GSH) #6385 , 4 bt H K S AL Py it
4(glutathione peroxidase 4,GPX4) (& ERFEARET, Ak
B2 LA S 14 75 25 S I d i i M 4
PR IR SRR AR ALY O A GPXAME I Y GSHIA [t
AT, SR ERARET, R
oM, AL RPIET

2 MMFRS$KIE T

2.1 MMREHSEH%RIET

R T R 400 D B 22 1 e A B AT P S 62 3R 1
411}l (retinal pigment epithelium,RPE) /A B, HAZ >
DIRETE TN AL, FEXP s | B RIBEA T AR
PEAREE, ARYEIC AL S AR WIRPE . JEOGAM . W
WAL . P 25755 21 il (retinal ganglion celLRGC) ., 7KF-4ff
AV AHEBIIBUT , HEAIAE A Mm R 53 R 1021

RPETEAEAFAL 50 B RE AL SE A6 B4 5 T e o 8 1Y
YEM . RPEREGETFIRFITHBRIN & OGS 2805, 4k
R AL 00 4 ML ) TE R B DGR EZ RN T E ST
Ly aisSiid (polyunsaturated fatty acid, PUFA) JERPEANAE
PIROSH: L AU A, GSHEEZ FkH
MW/, X JZRPE S 52 B A0 W B e 1) o5 — 4>
FEEJN, B2 e LPORERIE T FEE M A b4
fiE. WEFERI, PALT-AERUT Bl %1 A (tert-butyl
hydroperoxide,tBH) S HIRPEANAEACLT - R 45 T T EAE
L

HIEZ A . AU A5 RGCH B — R 2500 )2
PR A 300 5 1) EE B AR 530 DGIRSZ At e i
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R B N AR A i e e I 22— R R
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AT B X S 2 40 A el A RN o e il (R F 98
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S R R DR
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iron pool,LIP), 7% (rC) Z5HHEH [Poly(rC)-binding
protein, PCBP] A M A] T fiff A AE 2K B (ferritin FT) H . £
SR AR N a1 1 (ferroportin 1,EPN1) % i 41
M, sRif, R FAEMEBL T, Al SRR
FHEROSA AL, T 5 PURA K I IR i 44k
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SV N : Fe*+H,0, — Fe *+( OH )+ OH
B 1 2SS WA ROS BUF=ARAL, b vl
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BRAE I AORERRE D BOm DBk, Y2 BRI
PR, TS SERIET:, i JAEFT M FPNIRE
BRI AN A AR, M RR I SETS . IRk,
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I A A MILPO, T4 A IR AL T 1R A2
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AT R . WEARBEIRE Sy o pea o b, I
PR R SRR B SE 48P, - BRI T &
Ao LPOSRFAET-M— Rk, WMl B Qi
RS, Wb SARBGIE S0 S0 AR S b 7 44 . PUFA
JELPOM FE Hirz —. Wik, MiEEE BN S
PUFAJ" A= 2B N A L0 BRAE T i U . M, &
BRI AR TR B - AL 2 IHAE IR AR T2
NI FELPOMAFEAL . NI i EAZ A b i 222
BT, MAIMIfE PUFARL 25 R T 1 72 v i i o 4L T i
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PUFARRIL W BT 22 ACSL4, X RPIET R A I E 2
AT ZIFSEC R ACSLANE N ERFE T UM 1 5C
BEJUER R, ACSL4 P T, T LB I A ek
P o Tl 3.0 3 T A7l A T8 LR i (o ) W s T
BRABRIREE L BEE), S5 PIETIRBUE S RIL =

3.2 HREEFRXEZEQRAEANRRITEERET
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BROEZ M A LIS R R AT B R 7, AR AR R
RE 12 R EROSHY 7 AR, HE T XS 200 B 32 Jiid 3
RN T4 A Th e A 2 & X, TE,
DMT1. FT. FPNI145SCHAR 115 A A P 4 125 1 45k
AL FIHL . B EZATITE, R A RE R
TS B BRDTRUR I T BB A LR E . — .
KEZ HUEHE R, PR BRI A AR O AR XL )
PEARA TR ARAE T A EE R
321 #4kE& G . ek ek

W FAERFET AT L TEAI TERFE N R I8k
P, TAERE RIS AN TEW] 233 Erastin 175 5 A8k
FETRY. TERTFREANANE B2 EH, 25
TEES BRI A N s i # . ERRIBE Y, TEEZF
FEFRPEFDEEZ B . TERIERGCIZ . W2 . 4h
MRIZE . BOGAY . RPEFIKES R #S A FikbY. 41
JH P 30 Ao 9 Y A4 B T A TER AR A 1T TS A8k 1
B, Hadziahmetovic%5 5 i, 76617 S AL K
AsVEid AR, RPEHATERE E F1E, MmiAF T2k
B, X AT RE R BRI RSN, JERidnMustT
HLEPEE A

AR AR L, 5 2 R B TERER 1
ERGIN, X AT RE T BN I B R 25 1R A T M g AR A ik
JRP . IS T AR RS R, RD10ZMR
FC-Cafb A F32 14 2 (C-C chemokine receptor 2,CCR2)
S E /N BRI DR AR A 3 [H] TE mRNAZKFE T 1 2~12
1% . TFR mRNAZKFHN T 2745,

WAL, AMD 8 A R B ) TR 3k o A i 1Y
TNCY. YoualeZE M 1Y, TEAEAS P I AL A 40 e
HAMERIPVEN, ol B R BR TR D 8075 R 0 41
R, CERBIIR NS TTF 0 T HELIREHE Y
709% HIRGCHIK , FHORRE T2 47% HOThZE .
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W5 3H, DMT1FGER TR 5 PCBPARIA IS ]
REFEIS FANERIET R AR A EH . BRI A
WG TR ILRIRAS . B AR 1456k (transferrin bound
iron, TBI)fit A FIAES44kHE I 456 (non transferrin bound

iron NTBI)fii A . DMTI#IAAETBIA H Y 28 4%
MiaEH, N ERREERIL IR IpHA T &
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JEAMD T AEFRBE R E KU ARIC . SongZ W HFFE 4%
IRIRI, RS T RS 4330 A A v J o 240 R v
DMT1FA LIS FEIET RIS A1 . DMT18
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/N A AE R JE B & S BROSHI = E, I
TEEA BTSN T FELPORIMEIG A o
323 #%%&8

FTI /0 S HOWHEFTHL . KR U584 (ferritin light
chain,FTL) ZR A1 gk kB 5 4 BRIE T & A A G
FTJE FEMEAEAEER I, BE1F 1 70%~80% 15 A8k, FT
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RN, TFTHIMRNAZ A ANHEAERA S . 5 —T0F
et R =R T (pathological high intraocular pressure,Ph-
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S, PTHEER A A B R AL PIE I 5 65 SR
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TV % 2 (ceruloplasmin, Cp) Y FH T 9 F 5 A fk ArFe™,
TE ek A HAEERS . BFSE I, FPN15 CpHilHeph
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