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Abstract: Myocardial ischemia—reperfusion injury (I/R) is an essential complication of reperfusion therapy, and it is
also one of the significant causes of death in patients with cardiovascular disease and critical illness. Due to the complex
pathogenesis, there is still a lack of effective prevention and treatment measures of myocardial I/R in clinical practice. Fer-
roptosis is a novel regulatory cell death found recently, which has become a research focus in the pathogenesis and thera-
peutic targets of many diseases. Studies have demonstrated a close association between myocardial I/R and ferroptosis. We
reviewed the current research progress of ferroptosis in myocardial I/R, aiming to provide a new reference for preventing
and treating myocardial I/R.
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O JUUBR LR, K A R 52 AR I % 28 5 R 77
B RHE L, HARZ ST s FHE St — 2 0
O JULE R A 45 R R, fe R 1 S AL B = At
T, 3K — PR AR N O JULH i P 7 452 7 (ischemia—
reperfusion injury, I/R)"™ . #5500 L I/R BY5% EEHL
] — e O L 50 0 2 A A A F 5 A
HMEAT, A BIBETE R WL WL IR %A L 665 45
BRI AAE BN | RE R A SR A B IR )
A o L 9 45 DR R AT 51 O JULAR B A RT3 A 4
U5, A FECO AT, BRIET (ferropto-
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P L DN D ST | R e R /AT R I 1) s A
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i A Bk B B 22, BRAR 14 25 191 Sz (Fenton reac-
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IS8 LA G s ot (1 1) .

1.1 System xc/GSH/GPX4 i E ¥ &R FK IR

b 22 B2/ 4y % IR 12 1) % 32 /K (cystine/glutamate
antiporter, System xc” )& T 7L 30 4 241 B A 1 f)
BRI iz 1K, h#24% (solute carrier family 7 mem-
ber 11, SLC7A11) 1 H 4% (solute carrier family 3
member 2, SLC3A2) P/ FE 4 B, HOdPE 22
SLCTATLIEE s fEALARIE B ACHHEOLT , 20 sh
Y cystine Z¢ System xc¢ ¥% 1z 2 QI N, [F] B) System
xc G5 Ho A9 bk 40 B PN Y glutamate % 8% 22 41 ffd 41
IX Tl B [0 5 3z R 2% 2 45 A A TN A Y AR R T
M7 HEA AP Y cystine FE— 25 B SRS b
R (cysteine) , W K A& W4 Bt H K (glutathione,
GSH) I 22 5k . GSH J2 4 it 2 iy Bt 84k 711
AR BRARME A 22 PR 2 A i AR AL D
FaZT L GSHAEA MEH ki 1L 1 4 (GPX4) 1Y
YERT 5 8 AL 245 BEH K (GSSH) b T 8h 25 Al
[] B5f GPX4 A 5 f) PUFA-OOH #% 1k 1t JC # 1
PUFA-OH, 43 2 By 1k 20 M N i Bt 2 A 1k 4 1
U7 GSH S 4k RF GPX4 T 48 AL 16 1 (1) B 22
5, ZHE LRI A L S M A N =G E E A PTAR
PR Z o 2 System xe”F 3z 1 T2 2], 46 i
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P %A (reactive oxygen species, ROS) FE i
A RS A sE T
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FISLCTANT B REAR, 900 JIURE SE T AR, I 36 3ot v
JEARAS P B 25§38 38 1 (nvoltage—dependent anion
channel 1, VDAC1) Bt b iR IR, Z g DAL T
Ro AN, 7EO WL UR 5 & 8 XF System xe /GSH/
GPX4 3 % BT 46 1, p35 FIZL R AT A R -2
M F- 2 (nuclear factor erythroid—2-related factor
2, Nef2)FEN Bl 72 5.0 40kt e,
Ma 25 565 SI2 56 8l 1) 7 e IR Sl Dk i 8 S 25 L Ak
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TIR 1 Y2 KN WLAR B R ZE T DT i L4
il /R #3403 o Nef2 A ALAE 4 42 4% System xc /GSH/
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TfR1: transferrin receptor 1; STEAP3: six—transmembrane epithelial antigen of prostate 3; NCOA4: nuclear receptor coactivator 4; FPN1: ferropor-

tin—1; PUFA: polyunsaturated fatty acids; ACSL4: Acyl-CoA synthetase long—chain family member 4; LPCAT3: lysophosphatidylcholine acyltransferase

3; LOX: lipoxygenase; SLC7A11: solute carrier family 7 member 11; SLC3A2: solute carrier family 3 member2; GSH: reduced glutathione; GPX4: gluta-

thione peroxidase 4; GSSH: glutathione persulfide.
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Fig.1 The mechanisms of ferroptosis in myocardial ischemia/reperfusion injury
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Jitw S AR #2572 T (oxygen glucose deprivation/ reoxy-
genation, OCD/R) 5258 , 7643 138 % bR 1 W] 4%
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T AR PR SR kA i R 2 0
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Table 1 Drug studies targeting ferroptosis in myocardial ischemia—reperfusion injury
Invention Model Target
Flavonoids I/R—treated rat, NRF2, GPX4,

Xanthohumol**!

Cyanidin-3-Glucoside™’

Baicalin'®!

Naringenin'?’

Resveratrol '

Candidate drug Polydopamine Nanoparticles™’

]

Clinically approved medicine Histochrome'”’

Gossypol acetic acid ™’

Fe—SP/RSL3 H9¢2
I/R-treated rat,
OGD/R~treated H9¢2
I/R—treated rat model ,
OGD/R~treated H9¢2
I/R—treated rat,
H/R~treated H9¢2

Ptgs2 , ACSL4
TfR1, FTHI, GPX4

TfR1, NCOA4,
FTH1, ACSL4
Nrf2/System xc—/GPX4,
FTH1, FPN1

I/R—treated rat

TfR1, FTH1, GPX4
OGD/R~-treated H9¢2

I/R—treated mouse,

H,0,~treated H9¢2

scavenging ROS,
chelating free Fe*
I/R—treated rat, Nrf2, antioxidant genes,

Erastin/RSL3 rat neonatal cardiomyocytes GPX4 protein
OGD/R rat neonatal cardiomyocytes
Erastin /RSL3/Fe-SP H9¢2

Isolated perfused rat heart model

chelating iron, Ptgs2,
ACSIL4, Nif2, GPX4

[t S A R, DT ARG O JIURE L T AR Bl O
WLZIHE . Histochrome & M\ T JH A 42 HU ) — 2K 5
PEE R BA YA R ZS ROR T TR
J7 VRGO IURESE AL AR 8 . Hwang SERF5Y
#21 Histochrome 7] 3 15 412 F Nef2 B2 HC R ik R 3%
T 10 25 R AV FERE 13 L 00 B 400 L S5 R 2R A v (1
ROS, [l B 4 F¢ 20 ffl N GSH 7K F- Jf I GPX4 1
P, ] erastin 1 RSL3 175 F 190 WLAH ME 4R FE T
@%ﬁ?ﬁ?ﬁ%\(gossypol Acetic Acid, GAA ) —F 42 B T
FAEAh - ) KK, iR S B PR Bl A
TeAE RS A VR, Lin 258 5 26 1 GAA 1]
] Erastin /RSL3/Fe-SP 75 (1.0 L0 ML 2R 5L T,
GAA 7] 38 1 #ih] ACSL4 (19 3% 35 A2 #F GPX4 Al
Nrf2 J T Ui 25 DI 3 IR ) 1/R 5 5 140 JULEAR M K
HET .

3 UM BEEIRG PSR T S
H 2k B BT 6 B £

BRAET 2D 1 I 2 1 A R A
ST 04 B 7 5, S2 A0 2 1 R A 2 T Tl

R IS5 LAE AR T . 3BT 5 A RAEIE A7 |
b Ksi il oE FAA B 25 R 0 T —
FE B A O o 8k I (ferritinophagy ) £ ) FH Man-
cias % NHE Y, S48 B 6l 47 25 Ferritin 5 NCOA4
WA IG5 AWE/AMESS & T8 A WEAR G EE A
(4n Beclin—1.p62) J8#  B fif Ferritin BE 2k 25 1
PR, AR EY NCOA4 A Rk A WS
SO NI VR RSB T AR AR A IS A
0 WLAH PR VR JS , FOXCI/ELA VL il % 1T 3
AT AU R R T

BRIET: 5z #Z Ak iz R AB i@ S
G T R IR E G AR 2 A i i, T Rz = A
PSS LRPae ook 7l s & B W N1 3 P At 4
YER™ . 12 2455 78 1S (ubiquitin specific pep-
tidase, USP)J2 — R EZ RUE AWML LEE, O FH
FHOCHEFE A H USP 25 98 £2.0 JIL /R 452 005 1) Bk A
To. pS3 5N 2z Z A/ 2z Z AR IR EE S0 L
PR 55 , USPT Al 5d iod 2692 R AL fE F ps3 4 i
JE AL AR L A A KT pS3 AR TR 1 3K 5 n
HABRAE T o 53— 5 I, Ma %24 tH USP22 /]
V7 R AR TR DU AR SR R 2 AR R
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F 1 (silence mating—type information regulation2 ho-
mologuel, SIRT1)/p53 il 4% , p53 £ Wtk F1 & H 7K
P REAR AT HE SLCTA L 33K , A TRT i FEIEE 15
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HAET- 5 miRNA: miRNA J& )2 43 4 72 K
P TR /N i RNA 38 3 K R 2R 21-22 4>
BAFIR , BFS 78 miRNA 19 538 K15 2 5445 /R
TEW AR Z P08 B K A2 R o BRAE T 5 miRNA (1
R FRAE LSRR 1500 B i 5 L B UE /R e A ok
Hl BFECNLVR SRR P RIBEEASA 2, H A
miR—135b=3p PEUESAE MR A S0 L T/R AR el s
PR A0 GPX4 iy ISP AN BRAE T

BRAET 55 1) 58 J5 1 20 i - 8] 52 5 T 40 ML (mes-
enchymal stem cells, MSCs) I T 588 WIRE4 LT,
C A WFITIESE MSCs FiAL B AT i 35 42 55 52 5 Jm KBl
O IRIIRE . Xu SR TR O I SRS AL O
P R A5 A BT 1.5 R0 3 d 9 S e ik e SR A
RIEHG T AN MSCso 2.0 il 52 5 24 h )5 K BE,
MSCs 7] it 2 FE A I35 O LA LR BE T AR DG RE A
(ACSLA, GPX4) B2k MERALR IGO0, A 2 il 1/
R332 .0 LS F AR REL475
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