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Research progress on ferroptosis in the treatment of oral cancer TIAN Xiuyun, ZHANG Pei, HUANG Qing-
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[Abstract] Ferroptosis is a newly discovered method of programmed cell death. Current studies have shown that acti-

vation of ferroptosis-related pathways can inhibit the growth and proliferation of tumor cells and reverse their drug resis-
tance. Oral cancer is a common malignant tumor with a high recurrence rate and high drug resistance. Inducing ferropto-
sis is a potential treatment strategy. There are still many uncertainties in the application of ferroptosis in the treatment of
oral cancer, which need to be further explored. This article systematically introduces the mechanism of ferroptosis and its
recent progress in oral cancer treatment to provide new mechanisms and methods for the clinical treatment of oral cancer.
Current research shows that the mechanism of ferroptosis is mainly related to amino acid metabolism, Fe** metabolism,
and lipid metabolism. Ferroptosis in oral cancer cells can reverse drug resistance in cancer cells and improve the activity
of immune cells. New drugs, such as curcumin analogs and triptolide, can induce ferroptosis in oral cancer, and the de-
velopment of nanomaterials has improved the utilization rate of drugs. Inhibiting the expression of the ferroptosis-related
factors SLC7A11, NF-E2-related factor 2 (Nrf2), and ferritin heavy chain 1 (FTH1) can promote ferroptosis in oral cancer
cells. It is a potential target for the clinical treatment of oral cancer, but its translation into clinical practice still needs
further research.

[Key words] oral cancer; treatment; chemotherapy; drug resistance; ferroptosis; Fe’'; programmed cell

death; reactive oxygen; lipid peroxidation
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Dixon 7E 2012 4F 1 I £ 1 T 2k FE T (ferropto-
sis ) I M , J2 400 0 6 A= R AR 114 i o it %Ak (Tip-
id peroxidation, LPO) , j& —Fh 2 P M40 T . ERFET:
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AL W N P& (reactive oxygen species , ROS) 1
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MDA ) & 2 SR, R B ik A i 2 7 ) e
ROS 1) 75 f5F 52 5 3 38 B DNA FITRNA 14728 P i
JE B 4 0 S A B s R R . SR 2R H Y
BRACT 5 T R L5 M U e ML RE | Erastin , Ras £ 85
PRI /N T 3 (Ras-selective le-thal small molecule
3, RSL3) &%, &AL T-HW il 551 4Nk i % -1 | Liproxstatin
-1 RV A 3R E A5 ) J5 = i 1o 30 4 i 5t ROS \ MDA
Sk AL 7 LR AT A A R AE T
L1 BREH B R BB F

W i I F0 2 B R A5 B AR W) B BE L4 HK
PEA B0, AT 08 i R E e is A B 5
i AR . A0 b A A I R B R B R T
WP R/ A Z R 05 [0 5% 12 2 5t (system Xe-) H#
J MR FR % SLCTATT A SLC3A2 # s , AT HE H =i 45
B4y 24 2 (glutamate ) 1B 24 92 (cystine ) Jf 2 47 P
H ST R G, IDE 2 R AR 40 M P BA IR
e & R (cysteine, Cys) , Z 5 25 B H K (glutathione ,
GSH) Y& ML "o GPX4 45 GSH #& 1t % AL B 45 it
H K Coxidized glutathione , GSSG ) , i S B % 16 N 7%

Glutamate
SLC3A2 l SLC7A11
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Cys: cysteine; GSH: glutathione; Gpx4: glutathione peroxidase 4;
HO-1: heme oxygenase 1; FPN: ferroportin; FTHI: ferritin heavy
chain 1; FSP1: ferroptosis suppressor protein 1; PUFA: poly un-
saturated fatty acid; NCOA4: nuclear receptor coactivator 4; TF:
transferrin; TFR: transferrin receptor; Nrf2: NF-E2-related factor
2; Keapl: Keleh-like ECH-associated protein 1; DMT-1: recombi-
nant divalent metal transporter-1; STEAP3: six - transmembrane
epithelial antigen of the prostate 3; LPCAT3: lysophosphatidyl-
choline acyltransferase 3; CoQ10: coenzyme Q10; ACSL4: Acyl-
Coa synthetase long-chain family member 4

Figure 1 Mechanisms associated with ferroptosis
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15 ST 50 i 5 L 2 470 )57 3 (six-transmembrane epi-
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