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[Abstract] Acute myocardial infarction (AMI) is a common and critical cardiovascular disease in cardiology,
with high mortality and disability rates worldwide. Epidemiological surveys have found that in recent years, with the
increasing improvement of people's living standards, the incidence of AMI has gradually increased and shown a trend
of younger patients affected, which undoubtedly imposes a heavy burden on families and society. Timely reperfusion
through thrombolysis and other means to restore coronary blood supply is currently the primary treatment strategy for
clinical management of AMI. Myocardial ischemia/reperfusion injury (MIRI) is a common and severe complication
following restoration of blood supply in AMI. MIRI can induce arrhythmias, endothelial dysfunction, and myocardial
stunning, which seriously affects the patient's prognosis and quality of life. Currently, there are no specific drugs in
Western medicine to prevent and treat MIRI. Therefore, actively exploring new treatment strategies holds significant
clinical importance. Ferroptosis is a newly discovered form of programmed cell death (PCD) in recent years, characterized
by iron dependence, non-apoptotic features, and so on. Ferroptosis is closely related to MIRI and plays a significant
role in the pathological process of MIRI, indicating that ferroptosis may become a new target for preventing and treating
MIRI. Traditional Chinese medicine (TCM) has a long history and is characterized by multi-target, multi-pathway, and
low adverse reaction. Extensive experimental research has shown that TCM can prevent and treat MIRI by inhibiting key
molecules involved in ferroptosis, indicating broad application prospects. Based on this, the current discussion focuses
on the pathogenesis of ferroptosis, the role of ferroptosis in MIRI, and the research progress of TCM in preventing and
treating MIRI by inhibiting ferroptosis, aiming to provide some reference for further enhancing the therapeutic effect of
TCM on MIRI.
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2P0 UEBE (acute myocardial infarction, AMI)
SR DL RO AR G E PN , AR K, AMI A A
o T T i, DR AMIL A 3658 8 Y B8R R R AL R
W B e L A R L2 R R A A
R (percutaneous coronary intervention, PCI), & &
AT A5 B R S e i JUL I VAL IO oy 32 067 3R
W, 3% LEHE it AR E— R F 4/ 10 UREAE I
RS T U EDIfE B FRRETE 2 R BLO ML B —
RN L5 K D ae st 47, B Co WL it / P08 1 483 40
(myocardial ischemia/reperfusion injury, MIRD)'"?'. H
T i TS A 27 iR MIRT A6 YT 3B, S el 41 2 B
16 MIRT J2 O Il A5 0T 24 iy A o5 A 2R ) T S8 ) AT
WF5E s, MIRL B &R AL+ o3 52 2%, f 4 A Ak L
WM B (Ca™ ) AR BB IS | 50 R
I AR T B ARAET 2 FER BRAET - MIRT (9%
MR e R SR DR, 0 A A A
T/ R MIRT (9 —Fi0Hr 0 20T R MG . fegeh
25 A Ziit . 2808 206 R R O L
P ITAFERAE MIRLIGY T AOTSE H 5 15 22, it nl
T 3 A g b BE 25 3R AR FE TR B IR MIRT A
RS BT, BUALERIET 5 MIRT Z [H] Y 5 5
LAt 45 v 2 253 5 IR BRIE T LABI IR MIRT 9 55087
SRS I ST R BEAT IH 98 5 5k, LA MIRT Y B
RIS IRIE IS
1 BT EENF

BT —UIAE W A Y A A B, B X
AP HIRAERK LT | e MAL R ESSA 2 CHE
PIVER . ARSI A Al 45t A AE T 43 S T
PEAMMIFET (regulatory cell death, RCD ) FIELAMNH A
BET (accidental cell death, ACD), H:H1 RCD JRFR M
A2 7 M 41 B 58 T (programmed cell death, PCD), T
PCD T2 A R4 T AW RSP T | 401 £R
ToVBRFET 4. Dolma 45 R BL T — R ik /N
T )R H (small T antigen, ST ) F1K BRI 56
FL A (rat sarcoma virus oncogene, RAS) A9 41 g 2
AIEPEES AR TR BT AL S ) Erastin, B 55— Fif
PAETAE SR BB HFIE A AR WTAA , Dixon %
R T —Fh LLBRAI M | IR BT S A ) AR 2R R E
BT B PCD, I Hosig 44 0 “BRAET: . AIffISET:
i %4 %% 514> (Nomenclature Committee on Cell Death,
NCCD) Ze s 58 R, 5 BRAE T %€ U —Fh RCD
B PICT AR AR gt A% 2745 75 Thi
1 S R N & 7 YT 8 1 0 S 2

PCD. TEIBAF I, RGO 470N 4.
LRENIER LRI IS o TR N O A 8 S YN EE A AL
NRRB AL A LRI S o R TR o 4R Ak Bk
FET-HY T B AARHIE . FEisAE 275 T 3= 2R By
— BN R R R s

1.1 BRACHE: e E RN SRR,
() I I AR A A i S i FR U R, B R
Z: 5 DNA & JAE 52 . = 85 2 I 1 (adenosine
triphosphate, ATP) )77 A5 | 58038 B S 20 i 1l 25
ORI Q11 D0 i 2 AP NE YA R i1 HE D O SN
TR BIRR A A R (Fe®* ) Je =Mk (Fe™ ) ITE X
FATE AEAE RIS DL T G B LA Fe™™ IRASAEAE,
M Fe'" R — SR WI, Bmiid )50k Fe* Lk
W TERRIC IR EN - A8 I A0 (43R b (duodenal
cytochrome b, Deytb) FIFEH T, Fe'" i J5i b Fe™',
Fe’" 15 — #r 4 J8 & 1 %% iz 45 1 1 (divalent metal
transporter 1, DMT1) BJVEH T ¥ A -+ 45 1% 41 jg
H SR JE T AR I R SRR A AR Il A
PR A AR ER R Fe™ R 5 R 1 A AL
W Fe™, Fe'* 53 52k 8 H (transferrin, TF) 454
iz B, P -TF AW 5RIA TR -
AYREEE [ TF 524K 1 (TF receptor 1, TFR1) M54,
It AR BET N AL, 7R SRR PEFREE 1Y A
FP JE A s T R R A S T L B2 B 3 (six-
transmembrane epithelial antigen of prostate 3,STEAP3)
FIVEFRH Fe' iR JF0R Fe™, IF 33 DMT1 B 21 40
AL AR R Rt (labile lron pool, LIP) H, MATPKR:
LIP AER5 B K- 2k 10 b S 40 M 25k . >4 4
P 2k, )2 fih & S5 52 7 (Fenton ) BGH - 3
7 &N (Haber-Weiss ) 7= A= 1 1 %8 (veactive oxygen
species, ROS), #FMfiE 2k 5 it ik, 2475 2k ot
ToR &AL A BRI E ST T A
Hf B AR .

1.2 Rt E AL : 28 FAENTR (polyunsaturated
fatty acid, PUFA ) J& 4 MU 5wl i i B2 2820 il o1, 78
AEFr AN INRE  Z5H D7 A AR T PUFA
C-C RV AY C-H HEHCS , 55 B ROS B, i
JE NGB ALY TR SRS A(coenzyme A,
CoA) 5 B < B 8 T i 51 4 (acyl-CoA synthetase
long chain family member 4, ACSIL4) J& ACSL K %
AR A B, SRR AE T AR S PR AR A ) R E 3k
F13F”7, XA A DU S iR (arachidonic acid, AA). B
| IR 2 (adrenal acid, AdA) %% PUFA A 45 7 B9 JiE
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Yy - 1, FCHEAS AR Wy 25 T BE 2 38 3 K CoA 73 3]
A AA L AdA i EAC A B CoA AT AP B AA-
CoA . AdA-CoA "'/o I IfL WA T AL B3 A L RS Al 3
(lysophosphatidylcholine acyltransferase 3, LPCAT3)
J& — Ff P MR B L U R T LPCAT KX,
£ & R 25 G 1 O- Tt 5E % 3% i (membrane-bound
O-acyltransferase superfamily, MBOAT) 3£/ , iU JRFR
MBOATS "/ ifif LPCAT3 22 58AE T f 2o,
AIHE AA-CoA | AdA-CoA MRAL, IS5 AR P A W i
Mok 2 5} (phosphatidylethanolamine, PE) 45 & 1E
AA-PE J¢ AdA-PE, B 7 AA-PE K AdA-PE 3 i fif}
e BB NG E A (lipoxygenase,, LOX) S ALTE Rl
R 20 k4 B AA-OOH-PE J AdA-OOH-PE,
M= F & RYICT AR, eI b AR
BIRA G EHICT IR A, B
PRI ) ACSLA . LPCAT3 4538 3 n] i/ iR o iof 46
IR A I, 200 P R AL T A E B A A
L3 AR S 7 5 11 A BEH IR A e H
BK it S8 AL W) B 4 (solute carrier family 7 member 11/
glutathione/ glutathione peroxidase 4, SLC7A11/GSH/
GPX4) Hlr - AL AE 55 S8 A0 1 1 SR A R AE
T ZE A, o SLCTAT1/GSH/GPX4 il 2 HLIA
HEA BT RG . DR /A&7 i ia ik
(Cystine/glutamate antiporter system, system Xc ) JE—
Fhih FHE SLC3A2 FIEREE SLCTALL 1AL 5 B4
Wi, Frb R E R RS, Hh,
SLC7A1L HH 501 > 28 HE R 2H 1, /2 system xc” & %
DIREM RO, 07 SLC3A2 J2&: T B AR 1, & J2:
SLCTALL B9 T#45, AT 5248 SLCTATL 221 i
VIR AEIIRE , il SLC3A2 J2 system xc [ E 24 BhPE
WAL, SLCTATL BA 1 1 B H il I 2 4 B 2
ML A R i s = MO BN R e R AL
PPER, IS5 A4 Z B G L GSH, T GSH J&—Ff 3=
TR (glutamic acid, Glu) ., 2EBEER (cysteine,
Cys) M H &R (glycine, Gly) ZH 1% i) = K, & & HL
AR 240 i A BT SRR, 2 B GPX4 1Y H R
Y Bh R 7. GPX4 1Ey—Fiili 2 1, Je Bk AE T
F IR 1 7, nDREAR o SR A e Ak D T w1
8 i Joi P L DR 4 4 i B oo Ak, DA T 0 i 2k A
T2 MSE ] Frastin, MU MENE B 2R e 4
system Xc Tfl]ﬁi‘lji)ﬂ] , El] I %%ﬁi%iﬁ%gjﬁi)fu (ferroptosis
inducer, FIN), ] {ff GSH #&38, GPX4 %1%, g it i
FACE R R FHSET R &R LR T,

SLCTAT1/GSH/GPX4 BHfEZRALT AT 4% AR i A
o AL, ZRFET-HHI 1 1/ BT Q107 XA It R A
WEE 04 — 4% 1 12 W iR (ferroptosis suppressor protein 1/
coenzyme Q10/nicotinamide adenine dinucleotide
phosphate, FSP1/CoQ10/NADPH), = # iz & ¥ ¥
K i B 1/ 04 & AR ) B 4 (guanosine triphosphate
cyclohydrolase 1/tetrahydrobiopterin, GCH1/BH4 ) 55 J2
37 H 5 SLCTA11/GSH/GPX4 fli P17 /) B AL T~ 1A
413”,%2}6( 1910
2 $IETFE MIRI HE1ER

BRI T 2R S5 MIRT A4 & R,
EHLHRIEC N S 5, 25 Fns AU | i B
SEAL A VIR E . Sun 20 BFE BoR , 7E KRR
MIRI AL 1, ACSLA 1Y) mRNA FIE 112235 7K K
Fe™ 7K F- ¥ T, i GPX4 26 1K /K PN B, 428 8k
BET-2 5 T MIRI 9 B2 2, Tang %7 B8 &
7R D UL T I, BRAE T RR S W D ACSLA, Fe™
Lo GPXA4 S5 R & A B R 8028, H 5 P I ) Y
HE, MIRL K BUCLZH ST ACSLA | Fe™ 4E3347K
ST R L T GPXA ZKF- W2 R, R B 2k
PO FZ A AR MIRT FHE ], AR BRI . Qiu
a8 2 IBEGE B BAIK Kruppel £ T 6 (Kruppel like
factor 6, KLF6) A W] 2 [ {Ix MIRT /)s il ACSLA K
Fe*' (RIS, 5 GPX4 Fik/KF-, RUTE T
BRKLF6 7] 47 MIRT 9.0 JJLZH L 52 SR BB T2 1 5%
M, Yu 282 W ERBE TS5 SR Erastin /£ T MIRI
KB, SLCTATL, GPX4 %7K B, T HI 47 560K
7€ (dexmedetomidine, DEX) AbE f5 o] B 3880 [ A&
FEBR M FRIR K- FEBH DEX R 3 0 1 R S8 108
% MIRT, AT RERN B IR MIRT AR ST M . Luo
2252 P AR PE T A AR £k 4 2 -1 (ferrostatin-1,
Fer-1) 11 MIRT K B, 25 5 % W1, Fer-1 0] B i %
MRAIFE AR | i 2.0 B D RE L O IE AR AE MO LR
KLARTRE , UL BRIE Tl A B0, 25
P A R SE T AT A ORI S 32 450 L I 7S Bk
FE TR AE S MIRT B i6 A0 8 72 48 L, PR ST At
TR R AE LA BN 22/ MIRL B4 R& AL,
XTCEE I PR MIRT A6 7 S (g A 7 o) R
3 HEZIFEKRIE TG MIRI

UTAEA , B L Gt b BE 24 AN W s 4
BRIET i A MIRL 058 H 4t 2, HF ol £
BT ) P ERIE TR A S I - LA R R AE T,
eSO B
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3.1 FABRAZEHREY) « R IR S E R
25 A RO ST  HETS T R T A IR VE
il B ZRAR I A P 2GAAFLL, & — M R R B2 &
Y, PR PR AR . IR, A
[7i] 351 F Al 2 2R HE O MIRT K BR, 45 51 ol iz R vl
S AR PRI MIRT K BRC L2 SR B3 473
HAHLH S5 - 2% B E2 #19CH F 2(nuclear
factor E2-related factor 2, Nrf2) /system xc /GPX4 %,
4 GSH. Nief2, SLCTA11 J GPX4 %R KKF,
T ROS HYZRIK, BEMAMHIGICT A . [Fm 7k
SR, 25T ERAET U5 T Erastin W] %A Je R
Xt HOe2 2L LA B3 4 4 T, PR UCIE BT 1 Al i 3R
S MIRT-CBEA BRIPVERT S AR5 b 8 1 i
fi} (adenosine monophosphate-activated protein kinase,
AMPK) / ¥ Ji & 1Y T 3% B -3 (glycogen synthase
kinase-3B , GSK-3B ) /Nrf2 15 53l [ 75 P 420 HL4H
AR A 5 A A 9 AR AE S 1 T s
MIRT >, KA e A6 3 e — Fh G (0 45 i 42U
H 2R AEHE B A . Lu 457 5 3 4530 4 i 6 320 ek
AR BNk 7 MIRT BB B, IR AE T B AL R H
MIRT A R B, 45 R 7, KALHE 3T A6 22 7] B I
AREZE AR SO L T, I BRIV LR i R
P4 B (creatine phosphate kinase, CPK) Fl1 %L g it &
fif (1actate dehydrogenase, LDH ) 7K, HAL 5 1006
AMPK/GSK-3 B /Nrf2 {5 il i, 11 GPX4 HYZRIA,
HIRICT A G LEARSP LI R AT 3k 2] R Y
AKX BE L5 T] S KRAE TR AL 2R i RS T MIRI
PRI HE S . EF RS R A ETRE
Lol PR KGR TR AR -3- 4
AW R E R 2 — A PR DU
P, Shan %5 i 45 L 22 i SR Bh Bk
S MIRT AR B, of B MIRT KBl 28 T 5 444
B 3- WA E IR IE TS, AR R, REHR -3-
AW AT B O O LSS R R L AT RS
o L2 R ) ST Be s, ML AT BE 5 40
17 R B 5 IR 19 (ubiquitin-specific protease 19,
USP19) /B 48 it itk L9 -2 AH B/ JH 25 11 1 (B-cell
lymphoma 2 interacting protein 1, Beclin 1) 44k
FET A K. FRHUA T2 AR H 2 IR — P
ROBLAE AT . Lin 0 W98 R, 22 el 3 5o
194 GPX4, SLCTALL 45 GAKF, 4] ROS., Fe™
SR F IR FETTHH] MIRT K BRERSE T, A R0
DN 5 [N 4R - 2 A~ 5F (oxygen-glucose

deprivation, OGD) 15 5 /) HOc2 .0 L4 s 7R mf 2k
A LRSEbR. AN AW RN, HE RSN T
A Bk T ARG R G TFR 1 BRSO Te R 25

I 2 (iron responsive element protein 2, IREB2) £k
25 1 #4% (ferritin heavy chain, FTH) ZE1% mRNA Fl
B IR, ] MIRT A BRGO LA M P g 282,
P R AAA D IER R PES R T A 42ECH
SREZIR (IR0 PR e S 7 STk e )1 11 7 ] I 2
WSEVEA L Hu % B9 R s ST 1 S
# Erastin A] {28 H9c2 o LN AL ROS | Fe®" 25365k
VIS NS RS PR = TN | WG T B e X f=F v
BRSPS A JRYY MIRL B TEM B BLsh, 7
S5 — Y PR R B 75 S H B IE MIRT A94E
Fo Xu %5058 R, PRBER B 3@t R TFRI
ROS 2357k, i FTHI K GXP4 [R5k,
PP MIRT 75 Y ERIE T K-, e A R G2 i ST B
FavE L DD UREBETH AR S B O, R ERLT A
oA FRICA 2 M AR 25 2048, WS B, X
PRI PR BUR L BEE MBI 2G B R,
VY2 N FH 0 I I A B IR Y Ge 2
i 3o 5 4L 2 T R SR bk A2 ) MIRT /) BUSE Y
IFAEPR A2 B B HOC2 O ULAT i A AFF 52 % 42, 4%
RWIR I A E AT AIE ST -1a
(hypoxia-inducible factor-1a, HIF-1a ) /SLC7A11/
GPX4 {5 5l s, F#AIK ROS ., Fe®* S5 3k K7, 2
5 SLCTALL, HIF-Ta J GPX4 558 K, 4L
IBFIT MIRT BOFEHT. R 2 30 —Fh IR A 5
FAEY), FERET 2w R %2, Adiafb . bik
SEGIEAEYT ) Yang Z VIR BOR, SR EE
AT G R MIRT S /) BRSO WL 05, 3 5 4
GPX4 . FTH 23k, BEA% Fe™ 1.0 ILANHL 69 25 B,
PEMHM A RAC T VIR . BB — M 2
(LSS =R [ I o ¢ o e T BN = I G SR 2]
CANIERCETELERCS 85 STE Y= SN VI S
B, BRI ZILFR T BH A 46 /) MIRT S5 /) BB O ULAE S8 1T
BL X5 H R ROS . Fe® K57, 380 GSH/ Al ik
R EH K (glutathione disulfide, GSSG) Ho{E , 21
WAL T A G HBH A B2y
B FERE S . BFSE s, s A G O R
1l B (protein kinase B, AKT) /Nif2/GPX4 {518
e, BEAR MIRT ALK BLO LA S P 10, 20
PR AL AKT/AKT  Nif2 J2 GPX4 S5 5 KK
NE TFR1 A8 H A 3 10 LA A A 2k
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FET- AT, B B MIRL' Y, 52—
AP0 FREEY, AR EW, ISR
AT H I MIRT K L0 LA 49 GSH., GPX4 7K,
WA ACSL4 AT, BEMH I ERIET -/ S MIRT
3.2 WAy Kb g thE Oy Kb g iE bR
TG T LA T L T R FEAE A i 2 207 I
B & 1 2 R A 2 MIRT AOAE . U0 Zhang
SEL TR S SR, DU B8 223 i n] B R e 3% MIRT
R A R IE T RE X -5 U b 55 22 1 Jiniek T R A1
O LAZIH ROS, BRE TR S ACSLA 45 3RIK, $E
GSH. GPX4 S5 ik, Ml.co LA MR SE T4 K.
RS BT R I B A 4T (26.6 g/kg) 1E
T MIRI H9e2 (0 WLAR M, 25 5 Bos , R 4
75 AT B S RRAR HOc2 L ILANIE R Fe™ 7K1 ACSLA
SEHE A M mRNA 3k, AN HOc2 O WLAH i 2k
ST [RIE, W58 BT AR & B, 1% 07 % MIRT K BR
ALY E R, X 5 H A 2 Nef2/ACSLA 15 5 1
B%, |3 Nef2 25 1 &% mRNA 235, F i ACSL4 &
1 M mRNA 354 5197 Mei % B9 @R, 4
JOKVE S VR S 0% Nrf2/GPX4 15 5l i, AL Fe®
Je ACSLA R 3K , 510 9% fif BR AL T 650 L 3 A8 1 43
Vio S R SE 2 W, b s 26 B A A 0 AL Tl i
S ALC LA BEARFE T 6% MIRT, 1173 -5 a4
/N RNA-144-3p/SLC7A11 {5530 %, N8 MIRI K F
DSy RNA-144-3p AU, LH SLCTALL,
GSH M GSSG kKA Ko 345 BF gt %
W, S0 = 2 i g i TR 5 15 R U 3 (mixed
lineage kinase 3, MLK3). c-Jun ZJEA Uil i (c-Jun
N-terminal kinase, JINK) } p53 258501 A FH AY
FiK, Gl MIRL K RO HER R i /MBS, 2
I IR TR B TR AHE E MIRT KR,
ATEA R 45 /N MIRT 5 AR TR, 3 5 L REAR MIRT K
B ML Fe® | ROS %35 K -, 415 GSH ., FTHI
B, T ACSLA F ik LI ERIET- A 5%
4 N 25

MIRT 7 5 0 A 2 | B00% R AR S8R, 34
O AR TR AR BRI A 22 i Rl 1) JE R A 3k T A it
Zx[a) L, LB iR MIRT ZIR 2% I04Fk , WM& 5t
rh 2 2 TR R ST MIRT 9259 B R TR 5 S
A 3 AT 30 [ PN AR A 5T I 2 e TR, B 2
PRI | 25 R 2 A R AR SE TR
M3 MIRT, 27 HAE B IR MIRT J7 1 A 20 A p 4
AR R AT 5. SR BE S AAFEAN 2 2

A, IR Z B GR A AL TR N L AR SE I B B, k= b
B RAFZE , TR, AT R s BN B REAT A
B, SRR R AE NG R G T AR AT Z 085 7.
W, YR TG R 2 e T i R R i 2
et ak . SLCTALL, GPX4 K GSH 45, it Hofth
KRR AR R E I — 5. 1%
G B 2546 Bl 1A MIRT 5 i 43 52 (VA A
R RS BT ARWITR A BRAET B S — A
RBiR MIRL, 2 MIRT B 76 32 T i B s -
FIzEZE A AR 25

S 30k
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