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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 (FTHI1) 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
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LA U B Dok /0 BT O SRR Bk A L RE B
240 B RN A0 A R/ INEE AR IE T R S — A
R UL R R, B v A R | R 2 A
F LB S R AR BRI T R — M I IR T R
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MDA ) & i i F N> AR B S AL 27 ) 1
ROS 1 & it i 155 23 385 B DNA T RNA (14 45 P B fig |
BT P05 SR A BT R R . SR e
BRBET 5 5 R AL 5 M) AU JHe ML WE | Erastin , Ras £ 4%
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3,RSL3) 45, RAE T 57 an e & -1 . Liproxstatin
-1 FI4EA: 38 E A5 1) ot 2 08 5 10 ] JIE Bt ROS . MDA
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J B AR SLCTA LT R SLC3A2 #4181 HE i i 4%
4y 2 1R (glutamate ) FlE 2 2 (cystine ) I 4 47
AR R G, DE R A 20 i Y BA IR
Mt & R (cysteine , Cys) , Z 58 MH Ik ( glutathione,
GSH) B3 1o GPX4 K GSH #% 4k 2 S AL U A3 b
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Glutamate
SLC3A2 l SLC7Al1l

P62
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Cys: cysteine; GSH: glutathione; Gpx4: glutathione peroxidase 4;
HO-1: heme oxygenase 1; FPN: ferroportin; FTH1: 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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T M Z K (transferrin receptor, TFR) LS, 2 6 K
15 HEE I 9] W 855 21 B2 Ui 3 (six-transmembrane epi-
thelial antigen of the prostate 3, STEAP3) iff Jii fy
Fe**, Bi M 4 J& %12 % 11 -1 (recombinant diva-
lent metal transporter-1, DMT-1) iz % 21 240§ 57 7 5 tH
BRAE W 32 R IE BT F - 4 (nuclear receptor co-
activator 4, NCOA4) 28 [ W5 7 Tl 1A % it J5 % s th
Fe o AN B Fe FR A7 78 T ZORAR AT 2 Bt
d | BB 4 A7 AE B 7R 1 8% (ferritin heavy chain 1,
FTH1) Fl 8 FUR SR U S E I Z & .
YN A A= R RN i 22 I S Fe S AL A
(H,0:) B2 5B R 7 A K3 7= ) A RO, i
{4 A AR R AE T

Keapl & —FP I Y5 8288 11, FE A M o ) 3242
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5 N2 #HEE A o p62 7E Nef2 4b A H. 35 4+ Keapl ()
G550, Y 20 I AL T A AR B, P62 1 Keapl
254 Nif2 5 Keapl 12 2 fE W 24, Nef2 WU Hy Jfd o 5%
F 22 40 M A% b, DA T ST 40 JE 5T P A Nef2 B AR
Nrf2 (1) T i $8 35 PR 6 435 JRAK 5% iz 85 ) (ferroportin ,
FPN) \FTH1 . Ifil £ & /il %8 /i - 1 (heme oxygenase-1,
HO-1) Fili %4k 18 )5 B 1 (NAD (P)H quinine oxido-
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sophosphatidylcholine acyltransferase 3, LPCAT3) 3
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TR IR TR AR IR A fls— 22
ZEH T A AT AR R FE T 1955 5], 55 Erastin B¢
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taredoxin 5, GLRX5) {JT 8K J5 24t At P % 25 Bk 5 38
Ji, ROS AR Tk 24 11 JF i 40 Jfd e A2 8K 38 T- . Roh
SR WY BT AT 3 A0 ) Ne2/ARE i B
BN GSH #E 3 LA & ROS AR M & AL BRAE T,
30 it 24 i A M ) RS T o ) siRNA AT
shRNA 3, 38 j2f 11 7] 955 240 it P 1Y system Xe-2{ GSH
FE 35 , DA TS BB i 245 968 48 L & AR BRAETS . You
SR 3 Y 00 ) SR AR T T R 4K 1 (mitochondrial
pyruvate carrier 1, MPC1) 96kt 2% ] R 98 GPX4 sl 41
il xCT A BRI 2457 171 J5 98 4 M, (] INE B IR bt 481k 3R
45, 34N T ORI ROS 1 77 A R BTt AR Ak R
Az o Sato 2121 3% B JE PSS /A (non-thermal plas-
ma, NTP) A] 5§ S P {7 1 0 40 B A2 R BB T, 7E
TG ST ALY 56 B 1 1V NTP A g — R B
IR/ AT ATHY o Sun 55 2 R B 40 P YES SR
5 H (Yes-associated protein, YAP )/ EA5 PDZ %% 5 %
¥ 09 ¥ 5% 5l 15 F (transcriptional coactivator with
PDZ binding motif, TAZ) 24 £ 4L T AH G il #§ Z —
1B HG 3 B B B B 58 8 2 i e e AT X YR T 2
Yy r= ATt 254
22 4T H5RESR

1 937 0 T 8 410 o] P 5 s , 8 00 L o ik
o J52 10 51 200 e DAL - BB A 3 P AN BT 5 0 T
RESZ AL T 240 A6 Ui 25 106 i B 52 Mo R 47 g £ 2
BURE o 5 90 200 0 A A R AL T AT T A 2 40 B Y
RE 7, Iy 3 o S B2 R T TG P 1 SR . 2
2 R 42 24 B2 (tumor microenvironment , TME ) /1
PR o A W 240 Y R e D 5 3 40 L, M1-M2 B I 4
JIB AL R GEH, M1 EBLTE TME TR i 7K1 1 i g
IRFER - B 257 52 45146 2 (major histocompati-
bility complex2, MHC2) 5% i 7 %1 — S fb & & Wil 19
55 00 T OGS , M2 W AUTE TME HAE7E & KPS
ZURME 1 (arginase 1, ARG1) [IL-10 55 (5 100 4k i
T o T AH OC B 48 B (tumor - associated macro-
phages, TAM ) >4 M2 4 K TAM M\ M2 SR AV AL H
M1 KA AT 3 S e iy 7 7R . SOCST /] A
p53 HEEE P AT SLCTA 1T YR IKIE FRRIE T, 7E K
S h FTHI (Y 363K 55 M2 B 1505 240 Jifd 1) 322 9 52 30K
IEARSG, ST SOCS 1 #Y F3k s IR FTHI Y 3k ml
5 R A AR RS T BRAE T AR G

SOCS1 5 M1 E Wt 4 g A7 75 5= A Ok , (B H B AR Y
PRI 8 A WTH , AT 5% 35 HE ] BB 3E ok SOCS1
FFTH LR 5 2l 25 7 i e 5] 98 42 Jieb g g 388 >
i 240 LR T ) 4 B PR e 3 A% % B2 1 B (high-
mobility group protein 1, HMGBI1) R] DL #F F W 2]
it 1) M1 A4 A6, HMGB1 Bk 4% o] 311 il 2k 56 7~ 14 &
Ao WA PE RG] Rl L ERE TS CD8T T4
ML 4 95 TNy 170 1] 9 5% 1, [] Bsf 5 88 A A B
W % B R T, D8 T 440 g AT 38 1o 3 458 TFN-y 1Y
7= SR i) system Xe-H1 Y SLCTAT1 F1 SLC3A2 W
S T AN & R BRAE T . IFN-y TEREEH O T
n] b 20 B R PEFE TS AR 1 (programmed cell
death-ligand 1, PD-L1) 1) & 15 #5 Bh 9 40 B 1A 7 60928
k3%, FH PD-L1 BELWT 5] A1 GSH k2 36 97 T 386 T 4
JHL B e i R O P O A R N S = i A R B
T Li A SR P R R TR A s B A A
i A R DA R S IR A A5 S G v R 1Y)
UL INE oL AR S
23 #Th5bIThy

LEBRMY) ERAIH HEENEYEY
Yol g5 D BRI K AR E T HARR e M
XUA] e 26 T 52 & sl M B 11 J SR8 Y A 2
F 5% ¢ B 41 8 (1 & & Wk Ak il 400 ) 700 8 a4
GPX4 HH 518 1 175 5 1 s @bk 410 it 98 (oral squa-
mous cell carcinoma, OSCC) F* CAL-27 .TCA-8113 4H
JiL & HEARBE T Cai 55 R W] 7 A i HY 2R (trip-
tolide , TPL ) 1 il £& K A4 Bl i 1T (hexokinase- 1T ,
HK- 1) 1A 500 19 i 412 32F 1 968 200 e & 2E kot
T=, TPL 5 Erastin Y35 68 HI7E AR SR AR BB AL
XA ] I A7 305 O T AR T SRR A B E RO .
TR GE 25 WA LE , T ) 99 K 245 ) 8044 AT L) o IR A7
24 ) 1) I A ) RN A RS A B i M L O B
B A AR 25 ME o Qian 25V SR HA 4 K A4 RL AT L)
3 2 5 A AR SRR P AR T R e B EE
PRk PR AT B, i S A AR BE T, S — T
T, B AT AT AR S Pk A s I A 41, 02 H RiTTE
i V6 7 B B 5 R (H LI DR 5 A6 T AT AN
RN E
24 BT LG

p53 AL UE 2 A1 AR 1 B A R e T A
MRS I e R 7 S 7 1 i e X a1 R
B AL, pS3 X T 1 18 5 15 B 4N M Xt A AT
WA A it S AL AR AR B RN o Fukuda 5538
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Vi W 2L 30 i b d B I T A AL IR B 2
—, M N SLCTALT B, GPX4 IR ¥ GSH
B BN 2 TG T, 4B k2B IR I A A . iR
i ¥ p5S3 A1 BAP1 F i SLC7TA11 £ [A LI &% MRP1
IR A0 A A e 2SR X AT A ] GSH A E8 BRI 12
PR AN RR & A B FE T, SLCTALL AT N —A>
TRIT IR B VR AE R ) AR A . Hémon 25 36
WIAE HPV BHE Y 1 e dsd 8 %5 b, SLCTALL IR Gk
Lt SLCTAL (R F B XA T T AURk B Mg X
WY B 12 R 45 4 1 (ovarian tumor family member
deubiquitinase , ubiquitin aldehyde binding 1, OTUB1)
B S SLCTATL A2 2 L7, OTUBT 2K 3% ] fifi fih
Je 240 L R AE T R Y (BRI IR T R R
A5 vE— 295 . Ik RNA (circular RNA, Cir-
cRNA) X} OSCC &A= % J a4 VE T, i 14 microR-
NA JE$E PIEPE RNA , ol o 8 57 5 5 4 8 25 i
9 FH5& mRNA Ay FaE PEAEHE OSCC LR, Cir-
cRNA_100290 4[] miR-378a , 18 1 75 2 4 s 15 2 14
1 FUHE B i 515 OSCC #E )™, Yang %5 £ W cir-
cFNDC3B 1475 miR-520d-5p a1 4 1 SLCTA 11 LA
il OSCC 4 MIAkFE T, MATHI fiE 2 g 145 , SLCT A1
55 miR-520 Z % HoAth i 51 2 75 HAT AH AN T
E— 5, 40 miR-520c-5p .miR-520f-3p .miR-520a
-5p %o

Fox &5 13 B N2 J8030 412 11 VA I Jirb 984 200 Jia 1
2R, SARRBURIE, Hu%E K00 N2 F 0
FUFTHLTE R i 258 LU IEH 80 i, 50
W ZE 5B WS A RS FTHL 9 F o 5 2 A
Ko WFFEFRUA FTHIAE A 5 8 A0 20 57 U R &
5 M1 M2 B RE IR A ™. FTHL £k T
55 R 2250 PP v B4 I I 0 R T S T AR DG
L5 U 1 AH M 2 75w S R IR A 7
B AT HE— 2B A

RELER RGN T BRIE T L] S HAE 1 s
FEIR YT T N A A B T RVE A B AT
WR— 2 WBIEFT, QnBik &8 25 FUBTIR I 7 AL, e &k
I R YA T 11 s 98 8 s Bk
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