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Abstract: Ferroptosis is a regulatory cell death characterized by iron overload and lipid peroxidation damage and is different from the
forms of cell death, such as apoptosis, necrosis and autophagy in terms of morphological and biochemical characteristics. Numerous
studies have found that ferroptosis pathway is closely correlated with drug resistance in tumors. Tumor cells reduce their susceptibility to

ferroptosis by down-regulating the ferroptosis pathway, leading to resistance to treatment. This article reviews the role of ferroptosis in drug

resistance of tumor cells and its mechanism, in the hope of providing new ideas for the clinical treatment of tumors.
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BRaZSIERE— L ROS K- S BRI T, 42 % C RIS %
BB A VATT AT LU RAS/BRAF B 4 BU4% F i % 74 2
T B RSP 250 0 B

2.3 @it AR R 28 B i st %5 PLOOH (i f R
JERRFET bR G, I AR 5 40 M Bk BE T % YA G . PLOOH
T LG i AR AR B P A 7 B B Zhang 25 B BESE B
75 ACSLA JERRPET i1 T B4 IR 43, ACSLA A T2 K 4t
PUFAs Ak e IEAREE A, BS LA 77305 5 PLOOH (4
1o A BRI (ADP) BB SEAL DN T 6 JTE ACSLA
I PR T R v AR MR fP Y 5 TG R 2 . i
b FEARE , JURR T AL (LOX) g% LR AL )7 20 B 1 4K
b PUFA, A SEFET- ) . Zhang 257 i BF 5045 £ M
PG RV FE T35 S0 AL [RI9A 7 T 50 2089 o0 5 245 240 e
FRURRYE . 7E S R AN B T, AR A S A2 R miR-522, SR )5
VR R 5 LT Ak 40 i 4 LOX 15 A6 A DU BRI AL
15, SR 1 MBS BT ROS 9B B ANBEFE - S BUAb I Uk
WA . Jiang 25 ESE T EHURLFPEFE T 32 4A-1 (PD-1) 3457
st ) Tyro3 T W4 40 M B B T, 48 o it 24 e 98 24
HaXH4 PD-1 3477 BB

3 & &

W EILHEEAEG T OUR A LR R, B8R TIF
ZBTHRIRTT RS X PURAE , 1) R TR K 259 B )36 97 1
RPITTE . AR, S SRR AT T 2 0 R AL 3 4
(EL 2GR TSR SRR AE S8 AR AR A BRI N = o oh T
LRI A0, 7 PRS2 Wy S 24 1 A4 TR % 1) 26 H
M2 A — e T2 T 245 18, /D R B 28 2 H B 2 i
2, DS ALY 250 BT 8, N T 46 6 1 NI AR AT ], H
BT VP20 R UE SRR AE T L5 Ji e 245 9 b ) 61 3 fie o

ANIAET, M2 IR TR, L 0 R 251 IR,
S IR A R A T AT R A — A R A RN
MR L

S 30k

[1] Kang R, Zhu S, Zeh HJ, et al. BECN is a new driver of ferroptosis
[J]. Autophagy, 2018, 14(12) . 2173-2175.

[2] CaoJY, Dixon SJ. Mechanisms of ferroptosis[ J]. Cell Mol Life Sci,
2016, 73(11): 2195-2209.

[3] Dixon S, Lemberg K, Lamprecht M, et al. Ferroptosis: an iron-de-
pendent form of nonapoptotic cell death[ J]. Cell, 2012, 149(5) .
1060-1072.

[4] Yang W, SriRamaratnam R, Welsch M, et al. Regulation of ferrop-
totic cancer cell death by GPX4 [J]. Cell, 2014, 156 (1/2):
317-331.

[5] Latunde-Dada GO. Ferroptosis: role of lipid peroxidation, iron and
ferritinophagy[ J ]. Biochim Biophys Acta BBA Gen Subj, 2017,
1861(8) : 1893-1900.

[6] Zhang C, Liu XY, Jin SD, et al. Ferroptosis in cancer therapy: a
novel approach to reversing drug resistance[ J]. Mol Cancer, 2022,
21(1) . 47.

[7] Hong Y, Zhang L, Tian XP, et al. Identification of immune
subtypes of Ph-neg B-ALL with ferroptosis related genes and the po-
tential implementation of Sorafenib [ J]. BMC Cancer, 2021, 21
(1): 1331.

[8] Nikolova B, Semkova S, Tsoneva I, et al. Redox-related molecular
mechanism of sensitizing colon cancer cells to camptothecin analog
SN3g[J]. Anticancer Res, 2020, 40(9) : 5159-5170.

[9] Chi H, Zhu G, Yin YL, et al. Dual-responsive multifunctional
“core—shell” magnetic nanoparticles promoting Fenton reaction for
tumor ferroptosis therapy[ J]. Int J Pharm, 2022, 622, 121898.

[10] Stockwell BR, Jiang XJ, Gu W. Emerging mechanisms and disease
relevance of ferroptosis [ J]. Trends Cell Biol, 2020, 30 (6):
478-490.

[11] Chen X, Yu CH, Kang R, et al. Cellular degradation systems in fer-
roptosis[ J]. Cell Death Differ, 2021, 28(4) . 1135-1148.

[12] Elgendy SM, Alyammahi SK, Alhamad DW, et al. Ferroptosis: an
emerging approach for targeting cancer stem cells and drug resistance
[J]. Crit Rev Oncol, 2020, 155: 103095.

[13] Liu X, ZhangYQ, Wu XY, et al. Targeting ferroptosis pathway to

combat therapy resistance and metastasis of cancer[ J]. Front Phar-

macol, 2022, 13 909821.

hEY, ST EE. GPxd FEGRAE T iV I B K 5 950 AH G 1) B

FEubJE ] P EIGRBFST,2021,34(5) : 681-684.

Ma M, Chai KX. Research progress on the role of GPx4 in ferroptosis

and its correlation with disease [ J].Chin J Clin Res, 2021, 34(5) :

681-684.

[14]

[15] Hangauer MJ, Viswanathan VS, Ryan MJ, et al. Drug-tolerant per-
sister cancer cells are vulnerable to GPX4 inhibition[ J]. Nature,
2017, 551(7679) . 247-250.

[16] Chen TC, Chuang JY, Ko CY, et al. AR ubiquitination induced by



r I R

2023 4F 7 A% 36 &% 7 ¥ Chin J Clin Res, July 2023, Vol.36, No.7

- 1095 -

[17]

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

[27]

the curcumin analog suppresses growth of temozolomide-resistant glio-
blastoma through disrupting GPX4-Mediated redox homeostasis[ J ].
Redox Biol, 2020, 30.: 101413.

Yang CS, Zhang Y, Lin ST, et al. Suppressing the KIF20A/NU-
AK1/Nrf2/GPX4 signaling pathway induces ferroptosis and enhances
the sensitivity of colorectal cancer to oxaliplatin[ J]. Aging, 2021,
13(10) ; 13515-13534.

Liu Q, Wang KZ. The induction of ferroptosis by impairing STAT3/
Nif2/GPx4 signaling enhances the sensitivity of osteosarcoma cells to
cisplatin[ J]. Cell Biol Int, 2019, 43(11): 1245-1256.

Li Y, Yan HY, Xu XM, et al. Erastin/sorafenib induces cisplatin-re-
sistant non-small cell lung cancer cell ferroptosis through inhibition of
the Nrf2/xCT pathway[ J]. Oncol Lett, 2020, 19(1) . 323-333.

Cao JY, Poddar A, Magtanong L, et al. Agenome-wide haploid ge-
netic screen identifies regulators of glutathione abundance and ferrop-
tosis sensitivity[ J]. Cell Rep, 2019, 26(6) ; 1544-1556.e8.

Peng HB, Zhang XC, Yang P, et al. Defect self-assembly of metal-
organic framework triggers ferroptosis to overcome resistance [ J .
Bioact Mater, 2023, 19. 1-11.

Sun Y, QiaoYN, Liu Y, et al. ent-Kaurane diterpenoids induce ap-
optosis and ferroptosis through targeting redox resetting to overcome
cisplatin resistance[ J]. Redox Biol, 2021, 43 101977.

Chen LY, Li XX, Liu LB, et al. Erastin sensitizes glioblastoma cells
to temozolomide by restraining xCT and cystathionine-y-lyase
function[ J]. Oncol Rep, 2015, 33(3) . 1465-1474.

Roh JL, Kim EH, Jang HJ, et al. Induction of ferroptotic cell death
for overcoming cisplatin resistance of head and neck cancer[ ]J].
Cancer Lett, 2016, 381(1): 96-103.

Fu D, Wang CX, Yu L, et al. Induction of ferroptosis by ATF3 ele-
vation alleviates cisplatin resistance in gastric cancer by restraining
Nif2/Keapl/xCT signaling [ J ]. Cell Mol Biol Lett, 2021, 26
(1): 26.

Sato M, Kusumi R, Hamashima S, et al. The ferroptosis inducer
erastin irreversibly inhibits systemxc-and synergizes with cisplatin to
increase cisplatin’s cytotoxicity in cancer cells[ J]. Sci Rep, 2018, 8
(1):1-9.

Gao RZ, Kalathur RKR, Coto-Llerena M, et al. YAP/TAZ and
ATF4 drive resistance to Sorafenib in hepatocellular carcinoma by

EMBO Mol Med, 2021, 13

preventing ferroptosis [ J ].

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

(12): el4351.

Huang WB, Chen KL, Lu YS, et al. ABCCS facilitates the acquired
resistance of sorafenib through the inhibition of SLC7A1l-induced
ferroptosis in hepatocellular carcinoma [ J ]. Neoplasia, 2021, 23
(12) . 1227-1239.

Nie ZY, Chen M, Gao YH, et al. Ferroptosis and tumor drug resist-
ance; current status and major challenges [ J]. Front Pharmacol,
2022, 13, 879317.

Du J, Wang X, Li YC, et al. DHA exhibits synergistic therapeutic
efficacy with cisplatin to induce ferroptosis in pancreatic ductal ade-
nocarcinoma via modulation of iron metabolism[ J]. Cell Death Dis,
2021, 12(7): 705.

Chaudhary N, Choudhary BS, Shah SG, et al. Lipocalin 2 expression
promotes tumor progression and therapy resistance by inhibiting ferrop-
tosis in colorectal cancer [ J ]. Int J Cancer, 2021, 149 (7).
1495-1511.

Turcu AL, Versini A, Khene N, et al. DMTI inhibitors kill cancer
stem cells by blocking lysosomal iron translocation[ J]. Chem-A Eur
J, 2020, 26(33) : 7369-7373.

Fu JK, Li T, Yang YZ, et al. Activatable nanomedicine for overco-
ming hypoxia-induced resistance to chemotherapy and inhibiting
tumor growth by inducing collaborative apoptosis and ferroptosis in
solid tumors[ J]. Biomaterials, 2021, 268 120537.

Van Emburgh BO, Sartore-Bianchi A, Di Nicolantonio F, et al. Ac-
quired resistance to EGFR-targeted therapies in colorectal cancer
[J]. Mol Oncol, 2014, 8(6) : 1084-1094.

Ye Z, Hu Q, Zhuo Q, et al. Abrogation of ARF6 promotes RSL3-in-
duced ferroptosis and mitigates gemcitabine resistance in pancreatic
cancer cells[ J]. Am J Cancer Res, 2020, 10(4): 1182-1193.
Kuhn H, Banthiya S, van Leyen K. Mammalian lipoxygenases and
their biological relevance[ J]. Biochim Biophys Acta, 2015, 1851
(4): 308-330.

Zhang H, Deng T, Liu R, et al. CAF secreted miR-522 suppresses
ferroptosis and promotes acquired chemo-resistance in gastric cancer
[J]. Molecular Cancer, 2020, 19(1): 43.

Jiang Z, Lim SO, Yan MS, et al. TYRO3 induces anti-PD-1/PD-L1
therapy resistance by limiting innate immunity and tumoral ferroptosis

[J]. J Clin Investig, 2021, 131(8) : e139434.

s EHEA: 2022-12-08 fEE HHY. 2023-02-02 44 EE5



