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[ Abstract] Alzheimer’s disease (AD), as a neurodegenerative disorder associated with age, presents a complex onset, high preva-
lence, and a protracted course, and brings a considerable burden and stress to the family and entire society. However, the pathogenesis
of AD remains controversial, and there are no definitive conclusions yet. Ferroptosis, a novel form of cell death, is characterized by an
increase in intracellular Fe’* concentration, leading to disruption of the balance between oxidative and antioxidative systems, and then
resulting in accumulation of reactive oxygen species and toxic lipid peroxidation, and ultimately culminating in cell death. Evidence
shows that some drugs that can inhibit brain iron deposition exhibit significant therapeutic effects in treating AD, so ferroptosis is poten-
tially a significant contributor to the onset of AD. In this review, we focus on three themes: the pathogenesis of ferroptosis in AD, the
interaction between ferroptosis and AD pathology, and the ferroptosis drug treatment for AD, aiming to provide new thinking orientation
for AD treatment strategies.

[ Key words] Alzheimer's disease; iron metabolism disorder; ferroptosis

This work was supported by the Open Project of Naisional Clinical Research Center for Geriairic Diseases (NCRCG-PLAGH-2022002) ,
the Key Research and Development Program of Ministry of Science and Technology of China (2018YFC1312301) , the Special Project of
Military Logistics Healthcare (21BJZ20) and the Support Project for New Technology and Business of Chinese PLA General Hospital
(XYZ-202108).

Corresponding author: Jia Jianjun, E-mail: jigjianjun301@ 126. com

BA[ 7R 9% 165 BR 9 ( Alzheimer’s disease, AD) J&— R HE T AR B ULHT & BT AR BT

Tl PR AT 1 T X P 28 2R G AR TR , 32 B R
fiEA B BEVE M FEEE 1 ( B-amyloid protein, AB) i &
DURIE 0 VE A R BES A tau 25 1120 BE W R A0 JE A
FR M 22 J0 2T 4 9 25 P AT 5% ik 450 1 R M 2 0T &

WKimBEA: 2024-03-14; #Z HE: 2024-06-19

GEPURIFASREA ZUBH 1L AD 195 B R, 5 b ik —

AT AD R AR BN R B
PACTRAGAE B T AL ERTT A0 i

EA SR HLRE R A , 5 BUIR BUS A AL W 1 4h i

BESWH . EREERRIERVZE OIS ( NCRCG-PLAGH-2022002) ; FHZ ¥ 5 S iF & 1181 (2018YFC1312301) ; 4ZBA S5 H0{5 fat 1 5t

(21BJZ20) 5 Fff U7 S B TR AR L 5 550 H (XYZ-202108)
BIE1EE: BA%, E-mail: jiajianjun301@ 126. com



M BAE L AV EPORZE 2025 4E 1 F 28 H %524 % 5 1 # Chin J Mult Organ Dis Elderly, Vol.24, No. 1, Jan 28,2025 - 65 -

WS  #Emg| A di A T- i A, BRAE T i 2
A IRR T S 2 REAE 28 A 200 It RS 0l SR8 5 o B 1
WIS, A 5T P SO A R RS A 78 /)N | 5 42% FE 3
T, U B R AR T T, I P A
ZEALUASASFET W RETE AD A ad ft b & ¥ S B
P TE AD B AR 2EK A, T R PR A i
PR ATTORR, o S R BSUERRIIE W BRTTUAR S AR B
Bt A, A WIETE AD R I I RN A A
VRS 2] 48 e HBK ( glutathione, GSH) #E3 4
e H K i 4 1k W B 4 ( glutathione peroxidase 4,
GPX4) /KT i i B A A K- IR RS 2
AR SERRIE T & A s B AE S Rk, BRAE T AT
REAE AD KR TR TENL I Z — , FEARAR P 5 o, 11
TR FE T2 A A NI YT AD BT EE A, A SO
AD il rPERAE T RIHLH] BRAET 5 AD g BRAFAE 2 [8]
(RAH FLSE MR L S AT TR T SR I AT 2504

1 AD ST HIHLE

1.1 AD RIS RE

VE g A= Wy A v B SR 3T B, R A Ak
F7 LA R AMAUIR G 52 3 B AR AH SC 2R 1 0 ™ 2 45
BRACH  — R A& A, W88 1 (transferrin, TF) |
HRGE 2K 1 (transferrin receptor 1, TFR1) (Zk K
H (ferritin, FER ) | £& F7 /& 2k 45 4 (ferritin mitochon-
drial, FTMT) | %k %% i2 2 11 1 (ferroportinl , FPN1) |
Hepcidin DA J 2k 9 75 2 11 (iron-regulatory proteins,
IRPs) &5, 3 it M e ) | 1m0 Wi DA B i - 25 52 A i
TR S Y-
1.1.1 TFR1 A TF AEHURIREH B EE L Fe™
I Fe™ BB AR, TEABEACAE T, Fe' il TFR1
HTF A5 1Y A AV FRE 20 i A 19 k2 7% 31 240 i
WL iE A Fe’ BERTSIAR S S IR 1 3 38
JFA Fe™ , 7E M & B 52 FE A 1 (divalent metal
transporter 1,DMT1) J#E T, —#B4) Fe** LIFEPIRAS
AFFE AT E B8 (labile iron pool , LIP) H , $A4T
EH AR . 7ERRIET L h, TFRT Al TR
(22 38 38 H 23 TR, DA 5 5020 M X A S Fe™ 1
FERE I, ShH s s TF A TFR1 76 3 A%
TEMFERTIAE 1/ HF %2 1 (amyloid precursor protein/
presenilin 1, APP/PS1) ¥%3E K /N fU i B2 J2 Fnifg 5 X
BFRA I LR E TR SR TF R TFR 7K
TE AD Ji 728 1Y A TR
1.1.2 FER Fl FTMT FER E—Fh k577 & A, 5
AR FE H B BE (ferritin heavy chain, FTH) F18k & H
4% (ferritin light chain, FTL) A, HAZ.OAE H &

VR AL Fe™ 17 . FER BEIE T F MRS 5 20
MDY 2 4% Fe® R4 41 e 52 S AL 140, ki O 2k AE
T2, BFSEIERT AD 38 1 5 X Je J2 2 v FTH
FTL (3 25 K P 5 il 48 A\ 38 3w . FTH
FIFTL F AT RE 24X Fe™ BLER M —Fi {2
PO, 1 P 3 Ao 3Gk R R A Rk ek A
Fe® 7K, NI S AL NS ) i 45 . R T, 3ok o
PRIHLEIFE AD BBE T BEAS 2 LA 58 42 B 1R B9 1)
HERE . FTMT —F i FLebi iR dh & I e ik 17
BRI AR BT, AEAH AR QI o 4 2 oG Y
e, BRI BE 20 MR A SH-SYSY i BE
FEIKAY FTMT 18 5 45 LIP 1L 3% 1 48 (reactive
oxygen species , ROS) 7K, S 1] erastin 75517
BatT=", R, FTMT XA 20 40 i A kst ot
FEAEEEH,

1.1.3 FPN1 FPNI {ER—Fh 4l f gk i 2 1, 7
TR ES T AT P 75 32 3] I3, A T 4 e 4> 5 1
BRas, e A R G0, FPN1 4304 T 400
ST AR /> 5 T Jo 200 it LA R i 84 i A5 14 Bz 4
U AD ERFERT AD 53 RN B IR S ph 2o
FPN1 i 5 80 R R 3, mAERSE T Hli 5) ferostatin-1
AFLL Ei FPNT B3k DI el /s BRI ICAZ B A
X 25K FPNL [ 55 Rk T BB J2 5 & AD 1Y
2, [ 7R R SET- 78 AD &R HLH] H Y &
BEH

1.1.4 Hepcidin  Hepeidin J&—Fp7E 5 4ME #fa
ASHE FEEHMZ K, F2AE 2200 ik
VN Bz 40 R e 2 B A e ek Y A R Y R
PRI A PR A A i A5 P B 200 B
I+, Hepcidin i35 FPN1 ZA 454, il 262 11
T, A7 R BBk B 13 1k I s BB kA, Hepcidin
S T S TS 0 A I A P B | R T B 4 i A
FZTT R ) TFR1 F DMT1 AR 4% i 35 3, ik — 2
PR ERFRA . A5 &I, Hepeidin R IEA
JEFREREE S XA R F 2, S BIRBESY
H, 2 ZEEE] AD /NN Hepeidin 7KF-FAR 2y &
kR D SRR S e U
Wi BE R IKX Hepeidin 3 # A SN Hepeidin #b
FEXIAH TFR1 . DMT1 K& FPN1 47K - 1E 4 46
REARG /DN B Bz o R S i 22 ook B i, AT DE: AR
BEHRAGIE B DRk, 7E BT R 40 o o 2k
Hepcidin W AEALIHAE APP/PS1 /N % 2 K il 5 X
i, AR AR 2355 & 1) S A g 5 R i 28 98 i
SN, MATHT sk 2 i 2 ST AT T, G2 R AD GiE R
IFAELEHR Y 5 B R FR Yk BB 5T 48 EDAIE T



<66 - PERAEZAYEYORIGE 20254 1 H 28 H 55244 45 1] Chin J Mult Organ Dis Elderly, Vol. 24, No.1, Jan 28, 2025

Hepcidin 76 AD {357 H T2 & 9 KR RE , 2R 1, 4n
AT 35 LA Hepeidin %% 21 KM% , LA K H AT g 7= A=
(R RIE R ATh i 1 — 25 R RN 5K

1.1.5 IRPs IRPs J& 4l fifg 5 r sk i) kA% AR
] 58k N JE A (iron regulatory element, IRE) #HH.
YRR SR AT AR, M 2ot B 2R
IRP-TRE A1 5. /E SR 4TI Fe™ B9 AN, LR
BRIy Fe® BYF MR A5, IRPs A IRP1 & IRP2
PRI, A 5T & B IRP2 76 AD £ 35 g P B (8 0
A H EEERALE AR BE BRI fl 28 £F 4 48 45
Bl 4950 AD PRk AR S Z M, [AlAT, IRP-IRE
WS 5P APP BN T, M4 AN Fe™ 34 & BT,
IRE 5 IRP ¢ 545 &, {2 i APP mRNA #1576
BT MAR A y— oI B BY UIVE R, APP ZK A JE I
AR TERM P RAE , TN EE AR WA AD #£85T
FRO,
1.2 AD FHEEHEMEN RS KE

1.2.1 AD g & MM EL R 2
AN FAR BT R ( polyunsaturated fatty acid, PUFA) 5%
) [ 3 KA — RPNV AL RN, PR A 4 R
fEr=P g B2 2T B PUFA 85 15 R
FE ) 30%~35%"" LA 4 R AR A S
ZFPR B AL, FE AD RE WIS, i
(AR B T 2 A AL 250 17, 7= A4 K 1 ROS, filh &
JE it AL N, S8 PUFA #4607 ZBE A 432
Fe-2- [ A TR SR ot SRR . 16 AD &
B RN P 22 A DX 3 G T 5 g R 4 i ot AR A
TR/ R N A XS i1 2 R 1B T A
A I y SIS EEG PR RIS PST A G AR 1k
HARHE AR TURURN LT 4RI R > . $ g i Ak
AR5 5T AR S 2R,

1.2.2 AD bR R G R IERIEA T, A
i B P A IR PE L], 7T L A ATV BRA

BIat ALY, e & R4S R R G 1 BB
( cystine/ glutamate antiporter, XC™) R &L fll GPX4 &
e N A BT P R S

XC™ RGEHY FZETRE IS A T 20 i 15 e 2 1R LA

AL GSH, 33X X T 4 7 40 M b 32 480 Fb By 8 %8 56
B, XCTREMPTAM B E i GSH i &
BRSNS AW 5% & B, A TR XT R4, AD
R RN ARS8 % GSH /K F-F1 GSH 54846 B4
JEH K EE AR SRR A, 3 A R SE & BR, AD
RIS FEE D20 o s 6 VA 0 R P i g X 47 Py i 3
PRUETE Won AR B & A9 X I8 GSH 7K R AIK, HL
GSH /K5I T RERY R RE R L™, Bl GSH

FEMTE AD 1 00 Hh oA B

GPX4 VEMERBE T 1 e b Ui i 42 X 7, mT A
FH GSH #4330 J 4 A 17 A B> GPX4 1]
I R T A e B R RO R AR R SE T,
BRI R B RSR BAT/N BL GP X4 BE TR 25 3 B2k
BRI T 2 AR R T R A A g A B
23 ]2 3 M B i, T st L 01 o ik 4 Ak 48 o 452
BRBET- AR AES) L 78 AD B IR % B RO
AD Hy3fE % PS1 F1 PS2 BEMIHI GPX4 ik, 4k
i AR JUAUAN Tau 8 F1ad FE AR 1k, 1 i o
IO e B iR AT PR AR T 4R PS (26
A5 R 3 1 i S R AE T 1 1T o e 2R AT B ) &
&, K AR TS RN/ BRI, & B T A o gk
BREE 3k AKSE T, T GPX4 1Y 2635 /K ) &2
TR, I, GPX4 7 AD H HAG IR T K
PR AT RS R

25 b BRI 0 S DA Bt SR Ak i s £
A, PTRESE AD W R AR BRAE TSI R A

2 TS5 AD REMNHEEER

2.1 ABEHIETHBEEEA

£ AD i BRARAS PR AR AL T AR DIR G
HERZ —, APP B ZH SRR - IEE S B-57
WS | HE VA2 B SRR I furin (19745 7
P MRRIET- 2 S5 furin 7 5% BRI D, o430
TG PERI, B— 2 WA TS PR RS EIEAY APP
28 B-IT IR R KA ARy o ATFREIL,
AB MREFEEBN S5, Fe™ 5 AR IMES G LM
N RHSHE AL AR 8 45, WTME T AR
R,
2.2 tau SHIFETHHEEIER

TEIEH A B2 25, AT tau 2R (8
PEAY FPNT O35 e, 042 40 B PN 2k B T i A
i AD BE S, T tau 8 A R A B B R 1L T 2R
B, PR N PTIETE tau BB B S FRAG,
il FPNT {996 2, 3 m ik i i B, o & B, &
PR BESFEBUNRAINEBE J AL, WL IT N tau
1A 5 W0 TR A KT 388 i kb 78 R ) 2 RE 8
kAR T Y tau B I BERR AL 3k 3R R TR
AR E A TR S R 54 5 taw I
WML
2.3 MRRESHETHHEEER

J2 J5% 44 33 9% T B P P ST 2 AD g 34
A —A R AR, BRBET i AR 7 AR A9 ROS BERS
YO I T A L 2 A S AR R T ML SRR T A



IS BAE LR EPOAE 20054E 1 H 8 H 454 5 4

1] Chin J Mult Organ Dis Elderly, Vol. 24, No. 1, Jan 28, 2025 - 67 -

22 RAEH T IR IRIE I T o A K 6 F1H
MR 1B B, 5l kMg, Bk,
T BE B ) R E R T 38 £ B8 TFR1 AT DMT1 )
Tk BRAK FPN1 1KA1Y S EUR AN Fe™

A BE 03 R 2 TR — 2 S A i P9 R 1Y
A,

3 AD HERIFETHIAYIETT

3.1 HESF

BREEA T S8 E F A BN S &0, v {2 iF

RN Fe™ fHEH jﬁ%ﬁﬂi(desfemoxamme DFO) &
— Rl R A EE A7), Crapper 25 it 48 4]
AD BT DFO ﬂﬂv\lﬂzﬁiﬁaﬁw it 24 A H
MIZGMGTT g5 A B, 5 X IRALAR L, DFO BB
ML ZE AD B AT RE IR M, SR, L
P TS 1 7 TG A 2005 375 1 ik e e, A T B 2 2
BRERVETTIN . S0P 45 23R AR ] BE A —Fh B Ry e 4
‘5‘6?% A RGRE S DRO X Ji L 4 2L R i Y

R, CAMRIE, @t 8 iR 4T DFO
Tl_ LA A SRR SRR R ) B Lk SR B
FRAE IR R R S 1 R AD BN R tau 4R
R ALK T, BEIR APP & 11 1y 3R 38 JF 4 1
AB HRAE T A/ B AR Z RE
3.2 SMEERHEITEY

SR s R 20 48 70 EARHT Iz N T
RIS SR I B b A R AR IS
RIFFREX T Cu™ J Fe™ 554 R B+ HA 03
S VR, JH IR B4R S bt AD 25901 ke, A8 X
32 ] AD B E HEAT Y I 0l R G rh ) i
36 Jl 1 1 i sE AR IR YT, R I TA RN B g s IR
JEAS 3 I 2 98 2% , [ ) i B b AR, KT 2
. 5,7-Z3-2-[ (&) Ok | -8 - Skng ik
(5, 7-dichloro-2-[ ( dimethylamino ) methyl ]-8-hydroxyquin-
oline , PBT2) /iy ML ¥ WE i1 A= W), AL AF R A4S 3] )32
MBFEOCTE . 7€ PBT2 19 1L a S RIS Xt 78 441
AD B HEAT T o8I 12 JH B PBT2 697 W%, K B
PBT2 7E AR iRy 7 e b eI i T 2 35 1
AVEFNIR S22, n] A7 SRR AR IR P i AR,
J IR B A

4 SEHFRE

AD B —Fi g e B ELJE R 52 004 71 Jon 2 1)
PRZIRTT PR AT, H R ML 2= 4B A W 2 18

LR ERC B LW BICT-MEIET-N S 19 5+
ARG SERIBESE T AD A 1 B A Bt

Feo AD FRERILT BT S AL T8 A0 B BE, ARk
RERABEFEARFET-FE AD P VR FBILHI | 0 1 1
XHUBRILTIRIT AD (254, 0 AD [ S 4LR T
T

[ &% k]

[1] Self WK, Holtzman DM. Emerging diagnostics and therapeutics for
Alzheimer disease[ J ]. Nat Med, 2023, 29(9) . 2187-2199.
DOI: 10. 1038/s41591-023-02505-2.

[2] Bogdan AR, Miyazawa M, Hashimoto K, et al. Regulators of iron
homeostasis: new players in metabolism, cell death, and disease[]].
Trends Biochem Sci, 2016, 41(3) : 274-286. DOI. 10. 1016/j.
tibs. 2015. 11. 012.

[3] Ashraf A, Jeandriens J, Parkes HG, et al. Iron dyshomeostasis,
lipid peroxidation and perturbed expression of cystine/glutamate
antiporter in Alzheimer’s disease: evidence of ferroptosis [ J].
Redox Biol, 2020, 32. 101494. DOI . 10. 1016/]. redox. 2020. 101494.

[4] wvan Bergen JM, Li X, Hua J, et al. Colocalization of cerebral
iron with amyloid beta in mild cognitive impairment[ J]. Sci Rep,
2016, 6: 35514. DOI: 10. 1038/srep35514.

[5] Bao WD, Pang P, Zhou XT, et al. Loss of ferroportin induces
memory impairment by promoting ferroptosis in Alzheimer’s disease[ J].
Cell Death Differ, 2021, 28(5): 1548-1562. DOI: 10. 1038/
s41418-020-00685-9.

[6] Masaldan S, Bush AI, Devos D, et al. Striking while the iron is
hot: iron metabolism and ferroptosis in neurodegeneration [ J].
Free Radic Biol Med, 2019, 133: 221-233. DOI: 10. 1016/j.
freeradbiomed. 2018. 09. 033.

[7] LuCD, Ma JK, Luo ZY, et al. Transferrin is responsible for
mediating the effects of iron ions on the regulation of anterior pharynx-
defective-1a/B and Presenilin 1 expression via PGE(2) and PGD(2)
at the early stage of Alzheimer’s disease[J]. Aging (Albany NY),
2018, 10(11): 3117-3135. DOI: 10. 18632/ aging. 101615.

[8] Zhang N, Yu X, Xie J, et al. New insights into the role of ferritin in
iron homeostasis and neurodegenerative diseases[J]. Mol Neurobiol,
2021, 58(6) : 2812-2823. DOI: 10. 1007/512035-020-02277-7.

[9] Wang YQ, Chang SY, Wu Q, et al. The protective role of mito-
chondrial ferritin on erastin-induced ferroptosis[ J]. Front Aging
Neurosci, 2016, 8: 308. DOI: 10. 3389/fnagi. 2016. 00308.

[10] Thirupathi A, Chang YZ. Brain iron metabolism and CNS diseases[ J].
Adv Exp Med Biol, 2019, 1173 1-19. DOI; 10. 1007/978-981-
13-9589-5_1.

[11] Raha-Chowdhury R, Raha AA, Forostyak S, et al. Expression
and cellular localization of hepcidin mRNA and protein in normal
rat brain [ J]. BMC Neurosci, 2015, 16: 24. DOI. 10. 1186/
$12868-015-0161-7.

[12] Raha AA, Vaishnav RA, Friedland RP, et al. The systemic iron-

regulatory proteins hepcidin and ferroportin are reduced in the



- 68 -

A S HBIRAGE

20254FE 1 A 28 H 4524 % 45 1 3

Chin J Mult Organ Dis Elderly, Vol. 24, No. 1, Jan 28, 2025

[13]

[14]

[15]

[16]

[18]

[19]

[20]

[21]

(22]

[23]

brain in Alzheimer’s disease [ J]. Acta Neuropathol Commun,
2013, 1: 55. DOI: 10. 1186/2051-5960-1-55.

Du F, Qian ZM, Luo Q, et al. Hepcidin suppresses brain iron
accumulation by downregulating iron transport proteins in iron-
overloaded rats[ J]. Mol Neurobiol, 2015, 52(1): 101-114.
DOI: 10. 1007/512035-014-8847-x.

Xu Y, Zhang Y, Zhang JH, et al. Astrocyte hepcidin ameliorates
neuronal loss through attenuating brain iron deposition and oxidative
stress in APP/PSI mice [ ] ]. Free Radic Biol Med, 2020, 158:
84-95. DOL; 10. 1016/]. freeradbiomed. 2020. 07. 012.

Gong L, Sun J, Cong S. Levels of iron and iron-related proteins in
Alzheimer’s disease: a systematic review and meta-analysis[ J]. J
Trace Elem Med Biol, 2023, 80: 127304. DOI. 10. 1016/j.
jtemb. 2023. 127304.

Meyron-Holtz EG, Ghosh MC, Iwai K, et al. Genetic ablations of
iron regulatory proteins 1 and 2 reveal why iron regulatory protein 2
dominates iron homeostasis[ J]. Embo j, 2004, 23(2). 386-
395. DOI: 10. 1038/sj. emboj. 7600041.

Chen X, Li X, Xu X, et al. Ferroptosis and cardiovascular
disease: role of free radical-induced lipid peroxidation[ J]. Free
Radic Res, 2021, 55(4): 405-415. DOI; 10. 1080/10715762.
2021. 1876856.

Peng W, Zhu Z, Yang Y, et al. N2L, a novel lipoic acid-niacin
dimer, attenuates ferroptosis and decreases lipid peroxidation in
HT22 cells[ J]. Brain Res Bull, 2021, 174 250-259. DOI: 10.
1016/]j. brainresbull. 2021. 06. 014.

EEY], AL, R, S5 BAET IR BT AL S S B
IRGERAR I AR [T ], P DR LA KGR, 2022, 38(6) :
1142-1147. DOI; 10.3969/]. issn. 1000-4718. 2022. 06. 023.
Ferré-Gonzalez L, Pefia-Bautista C, Baquero M, et al. Assessment of
lipid peroxidation in Alzheimer’'s disease differential diagnosis and
prognosis[ J]. Antioxidants ( Basel), 2022, 11(3): 551. DOI.
10. 3390/ antiox11030551.

Zhong H, Yin H. Role of lipid peroxidation derived 4-hydroxynonenal
(4-HNE) in cancer: focusing on mitochondria [ J ]. Redox Biol,
2015, 4: 193-199. DOI:; 10. 1016/]. redox. 2014. 12. 011.
Arimon M, Takeda S, Post KL, et al. Oxidative stress and lipid
peroxidation are upstream of amyloid pathology [ J]. Neurobiol
Dis, 2015, 84 109-119. DOI: 10. 1016/j. nhd. 2015. 06. 013.
Bermejo P, Martin-Aragon S, Benedi J, et al. Peripheral levels of
glutathione and protein oxidation as markers in the development of
Alzheimer’s disease from Mild cognitive impairment [ J]. Free
Radic Res, 2008, 42(2) : 162-170. DOI. 10. 1080/1071576070
1861373.

Mandal PK, Saharan S, Tripathi M, et al. Brain glutathione levels
— a novel biomarker for mild cognitive impairment and Alzheimer’s
disease[ J]. Biol Psychiatry, 2015, 78 (10) . 702-710. DOI.
10. 1016/j. biopsych. 2015. 04. 005.

[25]

[26]

[28]

[29]

[30]

[31]

[32]

[33]

[35]

Tarangelo A, Magtanong L, Bieging-Rolett KT, et al. p53 suppresses
metabolic stress-induced ferroptosis in cancer cells[J]. Cell Rep,
2018, 22(3) : 569-575. DOI: 10.1016/j. celrep. 2017. 12. 077.
Hambright WS, Fonseca RS, Chen L, et al. Ablation of ferroptosis
regulator glutathione peroxidase 4 in forebrain neurons promotes
cognitive impairment and neurodegeneration [ J ]. Redox Biol,
2017, 12 8-17. DOI: 10. 1016/]. redox. 2017. 01. 021.

Greenough MA, Lane DJR, Balez R, et al. Selective ferroptosis
vulnerability due to familial Alzheimer’s disease presenilin muta-
tions[ J]. Cell Death Differ, 2022, 29(11). 2123-2136. DOI.
10. 1038/541418-022-01003-1.

Guillemot J, Canuel M, Essalmani R, et al. Implication of the
proprotein convertases in iron homeostasis: proprotein convertase 7
sheds human transferrin receptor 1 and furin activates hepeidin[ J].
Hepatolgy, 2013, 57(6) : 2514-2524. DOL; 10. 1002/ hep. 26297.
Jiang D, Li X, Williams R, et al. Ternary complexes of iron, amyloid-3,
and nitrilotriacetic acid: binding affinities, redox properties, and
relevance to iron-induced oxidative stress in Alzheimer’s disease[J].
Biochemistry, 2009, 48(33) : 7939-7947. DOL; 10. 1021/hi900907a.
Lei P, Ayton S, Finkelstein DI, et al. Tau deficiency induces
parkinsonism with dementia by impairing APP-mediated iron export[J].
Nat Med, 2012, 18(2): 291-295. DOI. 10. 1038/nm. 2613.

Wan W, Cao L, Kalionis B, et al. Iron deposition leads to
hyperphosphorylation of tau and disruption of Insulin signaling[ J].
Front Neurol, 2019, 10: 607. DOI; 10. 3389/ fneur. 2019. 00607.
Urrutia PJ, Bérquez DA, Nufiez MT. Inflaming the brain with iron[ J].
Antioxidants ( Basel ), 2021, 10(1): 61. DOI: 10. 3390/an-
tiox10010061.

Wang J, Song N, Jiang H, et al. Pro-inflammatory cytokines modu-
late iron regulatory protein 1 expression and iron transportation
through reactive oxygen/ nitrogen species production in ventral mesen-
cephalic neurons[ J]. Biochim Biophys Acta, 2013, 1832(5).
618-625. DOI; 10. 1016/j. bbadis. 2013. 01. 021.

Crapper McLachlan DR, Dalton AJ, Kruck TP, et al. Intramuscular
desferrioxamine in patients with Alzheimer’s disease [ J]. Lancet,
1991, 337(8753) : 1304-1308. DOI; 10. 1016/0140-6736(91)
92978-b.

Fine JM, Baillargeon AM, Renner DB, et al. Intranasal deferoxa-
mine improves performance in radial arm water maze, stabilizes
HIF-1at, and phosphorylates GSK3B in P301L tau transgenic mice[J ].
Exp Brain Res, 2012, 219(3) ; 381-390. DOI; 10. 1007/s00221-012-
3101-0.

Chen H, Xu J, Xu H, et al. New insights into Alzheimer’s
disease: novel pathogenesis, drug target and delivery[ J]. Phar-
maceutics, 2023, 15 (4). 1133. DOI. 10. 3390/pharmaceu-
tics15041133.

(fﬁﬂgF ﬁ"ﬁjﬁi)



