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Abstract

Ferroptosis is a new way of programmed cell death, which is iron-dependent and marked by the
accumulation of lipid reactive oxygen clusters, and its morphological characteristics and bio-
chemical characteristics are different from other cell death pathways such as apoptosis and ne-
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crosis, but the specific mechanisms and drug targets of their effects are still unclear. It seems to
contribute to the development of many diseases, in addition to the development of tumor, aging
diseases, neurodegenerative diseases, metabolic diseases and other closely related to the occur-
rence and development of heart failure, cardiomyopathy, coronary atherosclerosis and other dis-
ease processes have been involved. In this paper, ferroptosis and its mechanism are systematically
introduced, and various pathological mechanisms of ferroptosis in heart failure are briefly re-
viewed, in order to improve the understanding of ferroptosis as a new target for the treatment of
heart failure and provide new ideas for the treatment of heart disease.
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1. 5|18

BRFET [ 1] (Ferroptosis) i 42 T 2012 4F-3 [B BFE L E K 22 W6 v 35 /K 5298 AL 5T/ 7F erastin %
HE RAS FAL (1) firt 733 248 W RO AL A B 300000 — Pt AR VR S i AE T 07 2, e X0 T DU 4e st o0 =8, B
HEMFFRTESMAEY R BRE2], BARRIAYGE T A 340 A S R SRR 2R 0 1 A&
P DL AR s A IR, B A5 A AE T . IF AR BB T 3 BRI 40 i P 28 e Ak 1 i 5 44
s GRARG AR SRR IR D BGE S, FHARH ILANM T B e i iR 4 AN S A0 S A 2
YR PE T RFEVE O o ST AE T A A R R e i FE i pS3 Ui 1) — P R PE MR AR L, I
FEMR VR TT 7 TR I BRI J(3], B uEE R0, BRIE T % ot IS 0 R R i vh R ¥ B8 A
., HRAFAT Z 2 ML R4S [4], QFERAH . B RBEACH G PUd A5, BRAE T3 7).
BRECE TR FHE DR VR R0 S A 7R mT ol i BE T 2R AR T AR AR O LR A [S ]
2. BRFETHLIR
2.1. HRETHIBES

BRAET R — MR T S AIRBN, LR AR R AR R G4 F EAR R N AR T
AT 7 (2], xEé OB AR IR T T, ST SRR AMERISETOAE, HEAA MR
TS MY REERHE[6], BARRBUNEE S FAEMFITH, PRI RN H IS E s 4 (Glu-
tathione Peroxidase, GPX4)/K V2 & (1K, B &R - MER X M8 R 40(XC-)i PEBFAR S 2 1A 3 (3]
HAERS ?L%E%*@?ﬁi%ﬁéﬁ%fmfﬁ*iﬁii MBRARARFRAS /N B FERG N SR . FR o A4 i
AR BB, TE OSBRI AR 7], BRAE T R B T U A SRR AR S i AN 51 S 2 I i o 26 AL
AR At T 7 2, Eialkt‘%ﬁzfﬂ,/éﬁaiﬂ B, B NARMERER] [9].

2.2. R THIRENS

BRACT Xl 22 F 4 AR T T A 2 R A1), ELE] DIXON 257E 2012 4F 4 H 2B 22 7 VAR
Bo HATXERIET I E & —FIFEF 4S8 T2[10] (Programmed Cell Death, PCD), i #2 BI85 i 14
SR AR A R SR AN 2 AN AR T R IV FE, BRI T A N K E B AR S A A, B IR S
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N RER AR R, THEMEFE RN, BIATUE RGN, TR EdtMpmitT(11].
BRI R Ak [12], RAKR SR KA R, IF52 GSH JH#E. GPX4 JEMEAIF
FEAR[13] AR AR BT I A AR 14 )0 6 [R] e 42 46 DRI 3 () 2 )

BRAE N NAR D 5 BV TC R [15], REBUFAE THURRIAI N, EHL AT 2 5 Z M5 H) & i,
RNV R . PIET M RAEHTE N EEN M O—4k. RERMAIMLFHIMEEREZLZ
—, RN EEEVIMXK[16], T2 55 Kia. BRAAMREELIER T 1. BN LW
WY, ABBRAE AR TR N WA e B A . BRI #OR AEny, X FAE AR
I, B 5B AR ST RN 8 gkl i S s B AR G 4R E B 3 (Reactive Oxygen Species, ROS) [17],
SRS AR T I RERERG . R uE 4 XT8N, MR Bk ak, ARG L B
R, (RIS I A R I B N fE T, BRAE TR AR I LR BT LA A IR e S R Bk
R EA[18] [19]. (EAUMIAL, #EKEE (I (Transferring, TR MAS Fe'' Hia S E 24 1
(Transferrin Receptor 1, TFR1), T TF-(Fe’) 2-TFR1 1k &3k NG00 th (R IA B, 78 4 8 30 S il 5 ik
5t 3 (STEAP3)IER T, JE A Fe A ERE AR, AN GBS FoEid s, d2mirs
BT T YR 38 B UM [ 18], Bt 251 2 b (Fenton reaction) 5 i AL S HAER, MW S84 mE
WINE R 2 AT A0 I8 17 B2 (Polyunsaturated Fatty Acids, PUFAs) & A fig Bt %4k, 51k “4ifuE =" Ml
WAL G EIATHE, RASE RIVIKELI G . BRI AN, BRAEAR N A B R 2R A 15 1
Bz 1 (Ferroportin 1, FPNT) AT LUK MK Adi A7 40 e 1 B4R B AP I 3R R4,  DAZERFERAE 40
IFRAS . Bhid k. FER R A sz BB B AR 2 AR L& IR 7 4 (Nuclear Receptor Coactivator 4, NCOA4),
FPN1 [R3&I& B AT/ E s AL T RO REAR[19]. PRIk, BRACHH A Bk Aa s iR 5 R a Bk s T i) — > F A
£

R o S S SR ) BB UR R AL T 55— AN SR BEARFAE,  BRAE TR T i B R SR AR 3 A L Y T
PRSI, RIS AR A BIHT AL AR, KBS PR — 28 51k b A i & S BT
HIRA, g b R/ R M #4158 148[20], Bl Xc-ZR%i(The Cystine/Glutamate Antiporter System,
Xc-System), &AM HIAFEAE 1) — FhES E R IR L IS8, B SLC3A2 Fil SLCTA11 WS R IR BRI B,
T GSH WA, GSH 1R 4y B2 HT e bR, REIETI AT &, 1 GPX4 [FIFE/E NERET: K
A E R R AR AR, IR GSH AR NIRRT AL G 5 A B B H K (Oxidized Glutathione, GSSH)
Z AN A AT . WFFCRBA[21], EFENEIH] Xe-RAH, H FEEIMEN GSH b, 4k GPX4
RAMBEIEIEAMER, BT XWHURBRICT Jy — P 2L, RIERRACH . MR4E Li 05
FWI[22], GPX4 WE 7R w] LA RO 40 A S PR E K, SHIBRIE T . BT AR IR U2 e
P A R A TE Rl A R AE T St b R H AR H

ZE PR, AN BB BRI b R AR R Bk iR 1 45 5 Bk (Non-Transferrin Bound Iron, NTBI) & &
W, S EK A Fenton RBTE K272 HE B HAEFI ROS, Hon] B4 540 1) 2 AMFINE )
W R A VE U ST IR UL B, AT BBOR A MR I S5 i As e v, SIURBRAE TR oA . T fia i 4|
W fRr= R A, A 4R TIHRRMA R, 32 SEURBMBEIR 23], NinRMHE 5445
PNRAETTE A F GRS 2 25O, 3 AME AL 7 i 27 — SU R R R IR ) e e A AR A . 1T 5 22
BRIET R I Oy BRAIZ AMIAIIR IR O FE AL ) BRI R AL, IR O MO, BRfiEfl. s
PR H AR = AR R GSH 1) GPX4 T2 (8] A4l 51 RS«

3. KR T5LHRIE
B F T (IR » SR B ISP 0 2 2 RS R o 7 AR A 2 AL i B L (LA SR A ROS
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PRI TR,  HARSE T A S K7 1 Toll #5244 4 (Toll-Like Receptor 4, TLR4) Fif[24]: &R
VAP ERIE TR LASEMAL O MU BT AR o AR S B AR IR R A0 U7 /0 77 36 i 5073 AH D3 BRI 2 K% mT R R 4 1)
VEFH B o

{0 J1 5% (Heart Failure, HF) 48 /O IS5 M BN RE R A U8 S8 RO E R ONEH MG
15245, CDHE L E AR RN A SRS T2, DU ESO ARG L, 385 HIUMBEEA 1
— RN PRZEEAE[25]. 1810 /) 52 38 (Chronic Heart Failure, CHF)E Jy22 it IS 0 2 i F 2 R B B M
B F BT R, LB A AR08 3G K RO 2 AU T2 3R IR AE B, 4R IRIE 2003 AEHFEA A, OISR
PN 0.9% RIEEFKOEEREN 1%~2%, FERIFHEN 0.5%~1%, C&™HBME NKEE, K
9 21 AL A SR A KPR 2 —, DI R A R R R — A S AR R B A SRR [26],  BARL 13RI
MRIT A TARKRIEERE, B2 CHF KRALH iR 56 4 B B B TV 2 SRU0 B e A B e Nk & kAT,
BUE R AN OB FC OB IR YT ik R 1827, @I S POIRE T B sh Wi, MK CHF
KA 995 BE AR 3t — 20 S SR EBUE S B VA 72 2 A5 L v B 28],

—BBRAT R S FIVE 22 SIS R B, 7 A I S5 A 2h 1 BT, AREE O WLAE i 5 B0 U R,
X SR O R B LR R, SR T Y E B, R E N0 EE[29], AR CIE S
MR ERAS, WMAMFET BRI EWE, BIET AR —FoB A g sE e RS S Kb, O
TE— ML B L T B T B A B B AN VR RS P AR R (R B AL A, AT R A A SR T ) A
K[30]. WEFREM, ST Bt A0 U JE(STEMI) & 48 B FEHEVE 16T Jo IRE LR A% B - A B8 (X k2
R E[31], HAEFEX B IV O URE B f5 70 00 & B A IR A I TR 28 W8 IR & 100 38 B8 A2 E O IR
ARH[32]: Fil%E % (Doxorubicin, DOX) T S0 3 B, Fang [33 558 78 A IR 57 2l i A% K 1 E2
FHE AT 2 (NefR2)RA S 21 Z 488 1 (Hmox 1)1, 3177 5 35000 A I 21 2% P4 AR 5 186 o B H A0 05 25
B, B ONLANHE BT ORI E bR T B R, 18I SR s N[ 3417 AR 15 P 4 (Reactive Oxygen Spe-
cies, ROS) i i i it A AL M HERR I P2 AR BRAE T2 2 00 J) 320, DOX [6]30 A DA B B2 b il g ) 484k, wk
WONAMBRIENR RS, RS GPX4 MHR, F S ONgiEstr; JF B R BUE F st
il F(Ferrostatin-1, Fer-1)FNEk 2 & 7745 T4 WV Jie v 52 35 0 ) 25 25 S 8000 /0 BRUC IEB 15 0 70 329 [35], 9F
PR FAFI R . X LU T BB 25 S IR SE T RO IR N A T 2 (A A7AE 45 2 D) BE &R LR O3t
Jeh R T OCRER . DR, BRIET IS AR O ZE MR AR, SRR ERAE TR AR 0 I 3R R VR YT VB TR
BEbR, WIONIG PRI TT 5 KB 75 1A .

VT 25952 O LA 0 S A R IT 299 . IR, AR il xRN g e
AU OB AE T MBS A N R RCR . O AUVERE G, 78 H e i F i s BE Aty T S8 245 9l (I
J& JiE 25 1 E [ % (Low-Density Lipoprotein Cholesterol, LDL-C)B#1IK 50% 1 f34, FE T Z A E B0 4 F 44
RAZEIEC[36]. 2, T MHEe H R R B MAHEF A (Hydroxy-Methyl-Glutaryl Coenzyme A,
HMG-CoA )i J5 i >R B AR AR [ B 5 B DN SR ARTT 2R 25 (0 R ZEHLHI[37] . BEAh, IR L2538 mT LU 2t
N B THRE S S0 A By 5UR T ARE 38 SR AR U B R 7ok SR A SZ 450 EAS R E A H 1) . Dong
138138 48 FH 57 74 B _E iR & (Isoprenaline, ISO)&E S CoIEEEE , 35 & TILBAT 6 AR At 77 R0 IR 34100 1) 2k 7 s A
FVRICT R ORI 0T S 52 1SO Hialy, 0o iE 40 2R Fh 43 bt H K (Glutathione, GSH)ZKSF- A1 D H A /4840 2
B H R EL A 2 s, R AE L& = T — % (Malondialdehyde, MDA) /K 2 2 B# A% o Bl FEAR AT 4538
iR AL E R . EAL RN Bk 1SO SO ThRERERS,  H6 1SO H 4% Ja H- L Th BE AN E
R EA ORECRIFVEFI[39]. BRI, 38 I (36 F BT R AR Ath VT 85 42 ) 2R AR S k> ROS HIF=AEml g &4 J iR TT
FTRT; 0o 7 3655 (1138 W
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T, IR R

4. BESRE

BEPIET B MG, B TCE AT 2D RN BINLHIER T . SR T BRI T R BRI
Ji ot A A R A AR PP AR T 3, B R K R A R e AR LR . R HLAE A R AR
AR AR A, SICTEMRETT S A, SNG4 E TR A . A0 T3
I K RS A AR A BRI 2L MR P A B . ROS BRI T 4L,  ELAEMIZBIET AT
CASE M Lo ) S 0B 500 LS R HE AR, IR AU T 1 R W] RE 2 Lo 3 V0T (AR SRS . DRI BR AL T 1 32t A
BE TP R AERREAE BT T, RN OO T 1Rt 7B AL, SRR AL T O L8 P
JEHE R AN, RS TS 5 KRENURE L E T, 72 AR TH X DL H R AR HEw
WU B 2 AL 2 18] (AR EL PR 5 3K, dnBkIET 5 AR AR EAE LA OGR4 A T kst Tt
FEMIZGVIRIIT K, H AT EMRE T 5 O 1 e WAL, (EILAR U B A . HLAEAS R AP
T ERBET AR T LI T REAFAE 2257, IR SR SR AN T, AT E— 25 W Bk SE T (1 A A L
R Rl R B2 W AT 32 (1 BE 78 2 B AR o TR, ORI TEBRAE T WL HDRE DO LA 5076 B 3 35 AN 6 e

23 B
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