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Research progress on roles of ferroptosis in chemotherapy resistance
in leukemia
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[ Abstract ] Chemotherapy resistance in leukemia is an urgent clinical therapeutic challenge. Ferroptosis is a
unique mode of cell death driven by iron-dependent phospholipid peroxidation. Leukemia is characterized by increased
oxidative stress and iron overload, suggesting that leukemia cells might be susceptible to ferroptosis and indicating a
possible therapeutic approach. Ferroptosis has been extensively studied in recent years and used in the treatment of various
types of leukemia. Several studies have demonstrated an association between the regulatory pathways of ferroptosis and the
mechanisms of leukemia drug resistance. The induction of ferroptosis through different pathways can effectively reduce the
resistance of various types of leukemia cells to chemotherapeutic drugs, and thus improve their clinical efficacy. In this
article, we review the regulatory mechanisms of ferroptosis and analyze the association between oxidative stress and iron
metabolism pathways of ferroptosis and the mechanism of leukemia drug resistance. We also summarize the experimental
studies and clinical applications of ferroptosis for the treatment of various types of drug-resistant leukemias, with the aim of
providing new ideas and directions for the study of ferroptosis and a new strategy to reverse chemotherapy resistance in
patients with leukemia in the future.
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ZAMAIKRMR (NDGA) ) BEGE IR 4 ALL i Jifd 5 52
RSL3 #4045t it 4846\ ROS 7 A A 40 i AL T~ 1Y
S, 268 LOX A By TR 3T ALL 4 e RSL3 5
FIEKAET, Tshikawa %% 76 7 % B8 Bk (ART) VA )T
BT 40 B 1 A0/ 6K 988 BT 7 O SR v & B, ART
FTHE A0 B P T PR AL 0TS DNA B AR i) -
H2AX, EAh, ART 75 5 (1) 40 B 25 P o] 3 4o 15 PR 400
BRI K2 G AR OR AL Bk AT T 410 1 5 A Ak ST
3l XKW ART RE AT ZRAET B2 RS0 T 4 i
FHIALPE 1 AR5 7 (HTLV-1) YL AY T 40 52, Wang
25 (SO) | FPBCHE 42 GSE33615 , 38 o A= W5 J8 22 40 Br
KRBT RN T 4 A I/ 96 B8 R A ) il ik
AL R 3R 8 38 S50 T 5 IRME AR 2B X &R
Lou %7 JR & 3R ,hydnocarpin D( HD) /£ h—Fp HAg
A AT e 16 1) B 2R Ak & 1, vT DAGE 2o i
FI WA P S B T A AR SR ] T-ALL (93858, &
ISR S B, W T R R K R P G A
YA PN LIP 7KF- R 85 4 M A fa s | i et 48 ALL
ANPIXS ZRIET -5 ) erastin (ORURAE | B H W E0OE
T WA Z (0 BT AT 1 ALL 40 B 7 K P R 42 o145
erastin 755 E"J%E%E@i@zo X FIHECAfE FH H R
TR SPIE T 2R AT it 25 ALL 3R Y7 Rt —
Tl W

R1 AR YEL TSI T R bR R i 2y

Table 1 Different compounds counteract doxorubicin resistance by inducing ferroptosis

Ay B 1M
Compound Mechanism Reference
WAHHR FEAIE GSH &4k, 51 ROS KA1 T 34 Akt/mTOR i&4% [47]
Dihydroartemisinin Decreasing GSH, increasing ROS levels and down-regulating the Akt/mTOR pathway
W5 LR WEAR GSH A FLARIRA B 2 M A 55 ek, 35 ) T Id PR AR v-GCS ik [49]
Indomethacin Reducing intracellular levels of GSH and its couplings, reducing y-GCS expression
SESE N T PI3k/ Ak fi5 58, P53 P27 K iAKF-3438 ; ROS ZKF-THR
T . Enhancing the expression levels of P53 and P27 by regulating the PI3k/Akt signaling [53]
Piperlongumine . .
pathway ; increasing ROS levels
- . it Nef2, ROS /KR it i S AL i, GPX4 ik /b
HATEH R
Trintolid Suppressing Nif2, as evidenced by increased ROS levels and lipid oxidation as well as [62]
riptolide

decreased glutathione peroxidase 4 expression
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3.3 HETS5ERMRMAMA DR (CML)MZ

VA A 20 J6 AT % 1) s i 40 e e o 5 o 2
P 1 L5 5 B UL R e R, % € A R ) 49 A
oK A s A g A4k, CML 3@ % J5 T 22 5
Jeafk i) BCR A1 9 S 4 afk I ABLI HH 5
DAL, T30 Ph Y i - s s R i e 7
Rt TKIs $E ]33 97 BE W3 2% CML &3 1 2B £
W1, BRI, TR 250 A AT AR & — A~ B K 1Y I R Pk
%, IRYT IR I R T 2R AR LR
T3151 5878, TKls ANRETE 41 BRER AT AY FH I 140
JHL, TR BT /DN 1 3 B sk, e 4 2 R BOB IR 1)
it 25 A2 %

H AT oE R B SET- W] LISE N TKIs X} CML (%)
TRYT B H 2t B AR A2 s il CML ALy 7 it
PR IR T ARG . Liu 250 (T oT 25 B A 1
JE 2y CML 4] 2 (K562/G01) ) b 2 iR 4L 3 ]
R T, IR R A R
(TXNRD1) &% 5 2 fR #6975 = CML 4 Jifg &k
FET- AR IR T, e, I IE & AT I R
KB OB AT FE AR AR BE CML 41, IF7E 0 25 8 e it
214 /N B o RS A AR v i/ g AR K R
RAUESARFET RN M 58 T L], {5 B 5 A A Y
T A7 46 R 0 B O 0I5 5 1 FL IR R 20 Y
%t[m] .
3.4 HETS5EEHKEHAMA DR (CLL) M

55 HA B A I T 2R B, CLL AR A 55l
NG X ARSI/ . K ZH00N Bk A TE 60
~70 B NFEF, CLL BYFRAE S AESM & i -6 A
WM B E TSI REBE Y B k4, S35k
BB RGFER " HIER MRS AR L, CLL 4
AT HAT B E K ROS, I T GSH 25 41 fity
YA St 4 5 A AL S, Zhang 45 (9 B
S8R I BE L B2 M e {2 i CLL 2B ARy GSH AR,
T4 5 11 00095 200 L %) 355 2R R 245 7k 5 I itk — 20
PEH AT L I 5 GSH FR 48K 5 fixX A 445t CLL
AR VER

HE T CLL B3R 7 B T IGVH [ del17p Al
TP53 FEH ZRAZ NG L, XF T 1 J5 AH X 8 4 19 IGVH
GRAR R T H T R YT O iR R Al Sk
VR - PRI — F) 225 FRPT (FCR) 30 B4 i 52 A4
SHNHIF] X TA dell7p/TP53 575 i) i f b %5 o
it P Ak 7% S r 8 A 6 4 % 20 1R A g ( BTKC) 410 i 571
(k& e ) TR AT Y . R, X

Jr iR P R S 25 A DG N R N s A A
875 (4 BTK ,PLCy2 5% Bel-2 Wi 28 [ ) 9%,
BRI, CLL B B 7 75 SR AR 26 2, T B RIGIT
TEEREE,

I U 98 30T AR BRBE TS #E AML, ALL, CML,
CLL JR¥7 i 25 v i) SE B0 F 55 -5 1 PRIV R, vl AASH
BRAET 1755 OB UE B AE 25 Fh i g 452 780 v R $E B
IR, AMUR LB BB E T S/, — KRR
G WA A Wy FUH A /N 3t Bl 3 B AT DL 2o 50
)75 R IE T A AR AR A 28 11 0093 48 e %o fb T 24
YInm 25, RI, RS S5y 259 A ) 24
Y1 K R EIRYT 20 S R AR, T LARGA I 9
TR R AT 24 1 0 3 SR e, 28 5% s T AR I R
— T

4 BESREE

BRIETZAN[A] T 40 M 3 W | 08 T AR SR Y — A
BRI PRI AE T Oy 2K, E BRI 4 b A A
BT B, S5000 40 L P I 15 A 15 AL ROS i 19 s
Frat A SRR, 5 AR B DI DG, A
oA X AT T 7 M 3R A v R M iR AT T 24
M S BAARYT S W, L 52 % 5% K 3 T AE
PRSI N Bl G R AT T 5 T 24 1 1 i s 1 B
FEAWIE L, A SCAE 5 IR LH (5 515 558
P& SCEBIET IR 22 05 AT SRR A TR
FETFE MG 25 b I 9 E R TE S T AR FE T 7
i 24504 3 L IR 7 AE RO 3 ik i it 24 1 i
9o A0 AR FE T W] VR S BT A YT R W R 1 I YA
JrR AL, T MR A S T 0 AU AR N DO B S S
P I Ak 7 T 24 1 1) s 3% DA G, GSH , GSTs AH
JC3H #% | P53-ROS [ 15t f#% | STATS i f#% | Keapl-
Nrf2 3 % AT 4 Ay fih 4 Tiof 24 P4 143 109 200 JfL 4k S8 T 1Y)
HARYNTF, 05 R0 T 25 51097 259 0 1)
25 PR TT 25 S A O AT AR Dy A%
2 M 09 R B IR YT R

HAETHFR A R Z 7 T, H— A T
BRAET AR 55 8 AL A UE 4R R 22 35 1 S A9
G, HAE MU R G001 e v i 4 6 R A5 31 5843

Y T e RGO P, AEOR 22 R 4 2 1 fd
240 i 2 R R DR S A i ) AR A S R b
K BIES RATEAE AR NI UE, O iHeia D)5 Bk — 20
T A S AR AE 14 A P 245 0 0 7% 3 1 245 78 P9 1l
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