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The mechanism of ferroptosis by traditional Chinese

medicine in cardiotoxicity of doxorubicin

TIAN Xin, JI Linjuan, GAO Wang, RUI Tao, YAO Yongwei™
(Department of Cardiovascular Medicine, People’s Hospital Affiliated to Jiangsu University, Zhenjiang 212002, China)

Abstract: Doxorubicin (DOX) is the most widely used anthracycline anticancer drug, but it can cause dose-
dependent side effects, leading to dose-dependent cardiomyopathy and heart failure. Ferroptosis is a new type
of regulatory cell death discovered in recent years. Doxorubicin-induced myocardial injurys and ferroptosis are
caused by multiple mechanisms, including reactive oxygen species production, iron metabolic imbalance, and
lipid peroxidation accumulation. Traditional Chinese medicine therapy is a unique syndrome differentiation
system and treatment method in China, its activity can inhibit the occurrence of ferroptosis by intervening in
iron homeostasis and antioxidant pathway, and it has been used in the prevention and treatment of
cardiovascular diseases. Therefore, this paper focuses on the role of ferroptosis in the course of doxorubicin-
induced cardiotoxicity, reviews the research progress of mediated ferroptosis in the treatment of doxorubicin-
induced cardiomyopathy, aiming to provide a new therapeutic strategy for prevention and treatment of
doxorubicin cardiotoxicity from the perspective of ferroptosis.

Key Words: doxorubicin; cardiotoxicity; ferroptosis; traditional Chinese medicine
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OIERETE 0. BIEFEEATE A R &
7, Forb DL T v O L e A e E R,
Dixon%5 1o YL H — il LUK AR RS A0 3 e A
(reactive oxygen species, ROS)E i A2 B fg i it
AR M At TR, BIBRAE T . AR
I, R ER AL T RE S OR BP0 VLA 5 32 DOXF 3
i Bk, M T 7E B2 59T DOX I Lo IF 23 1,
R RN — R G IR IT U1, B 7 et
EITEE R AR RMNAREZ ML, ibn @t
HEACN B SGELRARTIRE. I SRR
AL ORI O LA Ak BVE 7 BOR, 7E O I 00
I RIS IT AR AR TR IR AP Rk, AR
QLR T I T AEDOX O T B3 M Hh (1) R A B 4%
Bl , TRV ESE A A R 24 F0UR B0 T3 A58 1) A FE 2R AT
Wik, FELRIEDOX I & Bt i I8 7 R (7] e 36 4 5
FEIR L D REAN 4 o

1 $RIETEDOXIFEZ OIS 14  RY A HFI

BRIET: T 252 Bk By TR R i AIROS ) R &
A BT 5 B30 P R b g R 9 v SR B R R B
RIAMAET 7 R BRAE T FE A S T £ E R
DNERRLARGAR /N 3 P38 vy 2 R AR IR i = D
B R s AE S RIE o TR TR R A I vy
LR REEABL; 1R85 7 I F 2R SR
AR BRI SR AR AT

FangZE IRl se it R B, {8 FRE P M R 1
PRAEHE T L W R0 20 R A T S5 4 1) 71 25 DO X
SO IE T AN B s i A A Bk A T T
PLA R X — b F2, ESEERAET A DOX TS0y
WL 1) AR TS . R IEIX DOX A S8R50 T
VAR LGH A543 ARIATL AR AT R (€ 1)
1.1 AR K1

PR YERR LR IR AR B I RE M M E TR 2
—, FH MM &EE 7T#i5E A 1(divalent metal
transporter protein 1, DMT-1)REFHEIRBIF iz,
5 BREE A B 4% 1 (ferritin heavy chain 1, FTH1). %
[ % B (ferritin light chain, FTL)45 & g7 &
ARG T AR E ST S AN Fe 5
TFZE AT AEC) . Fe? i A2 S AL JE A 34 S )b
V2 i R0 20 PR AT M8 1E 8 Th g 72 Hh 11 25 2 4 B
HF, FilidFenton % W/ FROSHI =N,

R, DOX{ENFe HIEAH, REEIEM
Y AR P, IR DOX-Fe " Z &%), L
SR B AR B 420 SR RDOX-Fe™ B &4, it
FEAEOH, SBOL AN AR BUE E  BARTY,
Dixon%$PHER], DOXFA{EM T-ABCBS, fH.L:L4H
MRS W, SRR T Bk & T 2
), KBRS TAELRANREEEMR, 5
A N JE R R A R AR . 4R
DOXSHE TR E &Y, HHE B A
M, WTE#Z SRS AL, mA o ign i
RARRIET. . MhAh, WiE— PRt T AT —
TR A SR I ZE T o
1.2 fEREEUHER

Jig it S A i B HE AR e A B i R BRAE T
LR, BHUEL THOPRE T, SRS
e, 3G B R R 0 R Bt S AL RE D T R
2 AN I 197 PR 22 Wi A S S T G i 1t i,
HROSTEMANM R, Gad S8 ST Rl ot %84k
P, TR, DOXIT L A 5 A F) 0 B
SRMAR G, Sl RE AR R . SRR N Bk
R, BRI BOL UL N A R
fil KRBT, WangZEU R I, 4DOX HFe¥ 45
&5 E R A BT DOX-Fe™ - it # A H H
He, (R HER R A BT Sk R R TR T
PR R I Fe* HFe™ 2 1A & iR AL I SR
W, BEMAIR AR IS B ROSH R B A i,
B T oL S A A O LA R R AR R A T . R
JiE B A A B AR G ] /- R DOX S 5 0 LR FE T
RADUEI A6, (I EEROSHE 3R pir BUl i3 ot
T A S NN R R AL T [ B 2 B
1.3 fIEHXRSERIFE
1.3.1 System Xc/GSH/GPX41% 5 i@ %

k&R /4% & IR J% W] #% 12 /& (membrane Na'-
dependent cystine/glutamate reverse transporter,
System Xc )/GSH/GPXA4M5 51 I & R 2R A T 11
R EERESmEES, System Xe FEHSLCTALL
i h B S SLC3IAMMIBRALAK,  BE L0 Y
RIRETE R E R IR, 4k im& GSH!'Y . GPX4
FEGSHIM kIl —, FIHERIER R T
YRR B AL, D g R b 22 AN R R DT IR
o B P IR, AR T S e
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against Fe’*

DOX 1] 58k 5 T MM 5 &9 B 58U S 2k, J8id Fenton = M= A= ROS 5| AL 4l M E 45 H RO T e K A2 258, S B2 Ri A ThRE MRS, [RIBS i nf
DVEERAET AR R T 456, A BOO AN R A2k A0T. . TF: #5488 [ (transferrin receptor); TfR1: #8kH 15241 (transferrin receptor
1); Fenton reaction: Z5iix%; SLCTAIL: ¥ EAK S TR 51 11 (solute carrier family 7 member 11); SLC3A2: ¥ i #4128 5 A K3 51 2(solute

carrier family 3 member 2); GSH: %5t H ik(glutathione); GSSG:

FALB BEH Bk (oxidized glutathione); GPX4: 2Bt H Bkt AL g4 (glu-

tathione peroxidase 4); ABCBS8: ATPZ:# & T BV 5 Ik & 2 8(ATP-binding cassette sub-family B member 8); FSP1: #kFET Il 2 4 1 (ferroptpsis
suppressor protein 1); CoQ10: ##i#§Q10(coenzyme Q10); CoQI10H2: & 72U 4#HEFQ10(reduced coenzyme Q10); NRF2: HZEFZL4HM R 240K H
“F2(nuclear factor E2-related factor 2); HO-1: IM4L 3% &1 (heme oxygenase 1); Keapl: AJuJi$%k 5 H (kelch-like ECH-associated protein)
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I A8 52 SLCTA 11 BLGP X431 n] B R FE T -
1.3.2 FSP1/CoQ104% 5@ %
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DOXTEHUEIRITH, LIAFSPIRIRIE, {EikgnE
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AR CVERBE TS 1 2 N 77 17136 77 DOX B 800 I 8
PERIBLE 75 2 — 2D T

1.4 Nri2{=@B%

Nrf2 /2 P8 7 40 B 1 A o 72 o 1) B B SR [
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R NN E R T M N TR E Ak i DR 7
T, WFACRM, EDOXE S/ B LI 1 7Y
N2 I RIE KRR, BiES5HO-1 ERFiR
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A ALY (glutathione peroxidase, GSH-Px)%5PT
EALTEPE RS TH R, MDA B [#%, #R"DHQW
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EREE A Fe™ H R 41 M Py A S 3 R IR Fa kst
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Jee i £ 1000 B AR SR B F AL A
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RGRAT, I EFIDOX TS0 I 85 14 »
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