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Effect of parthenolide on ferroptosis in human non-small cell lung cancer A549 cells and its mecha-
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University, Qingdao 266073, China)

[ABSTRACT] Objective To investigate the effect of parthenolide (PN) on ferroptosis in human non-small cell lung cancer
A549 cells and its mechanism of action.  Methods A549 cells were treated with different concentrations of PN and deferoxamine
(DFO), and CCK-8 assay was used to measure cell viability. A549 cells were divided into groups A, B, C, and D. The cells in
group A were not given any drug treatment. The cells in group B were treated with PN (30 pmol/L). The cells in groups C and D
were pretreated with DFO (50 pumol/L) for 1 hour; then, the cells in group C were further treated with DFO (50 pmol/L) , while
those in group D were treated with PN (30 pmol/L) +DFO (50 pmol/L). Transmission electron microscopy was used to observe
mitochondrial structure; JC-1 assay was used to measure mitochondrial membrane potential; DCFH-DA staining, ferrous iron fluo-
rescence assay. thiobarbituric acid assay, and 5,5'-dithiobis(2-nitrobenzoic acid) assay were used to measure the levels of reactive
oxygen species (ROS), Fe’" , malondialdehyde (MDA) , and glutathione (GSH) in each group; Western blot was used to measure
the protein relative expression levels of DRP1, SLC7A1l, GPX4, TFRI1, and FSP1 in each group. Results CCK-8 assay
showed that A549 cell viability gradually decreased with the increase in PN concentration, and DFO could reverse this effect (F =
144.80—4 287.00,q =11.68 —57.47, P<C0.05). Transmission electron microscopy showed that group B exhibited marked mito-
chondrial shrinkage and loss of cristae structure, accompanied by cell membrane rupture and vacuolization, and group D showed

significant improvements in mitochondrial morphology compared with group B. Measurement of mitochondrial membrane potential

showed that group B had a significantly lower mitochondrial
(¥R BEHE] 2025-11-18; [fEITHHI] 2026-03-04
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82132) significantly higher mitochondrial membrane potential than group B
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membrane potential than group A, and groups C and D had a
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showed that compared with group A, group B had a significantly lower level of GSH and significantly higher levels of Fe*" ., ROS,

and MDA, and compared with group B. group D had a significantly higher level of GSH and significantly lower levels of Fe?" ,
ROS, and MDA (F=57.24—11 646.00,¢=14.88—218.70, P<C0.05). Western blot showed that compared with group A, group B

had significantly higher protein expression levels of DRP1 and TFR1 and significantly lower protein expression levels of GPX4 and

SLC7A11, and compared with group B, group D had significantly lower protein expression levels of DRP1 and TFR1 and a signifi-

cantly higher protein expression level of SLC7A11 (F=160.60—14 969.00,¢=5.68—278.30, P<C0.05).

Conclusion PN can in-

duce ferroptosis in A549 cells, possibly by inhibiting signal transduction along the SLC7A11-GSH-GPX4 axis.

[KEY WORDS] Carcinoma, non-small-cell lung; A549 cells; Parthenolide; Deferoxamine; Ferroptosis; Cell death reversal;

SLC7A11 protein; Glutathione peroxidase; Glutathione
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11(SLC7AID-GSH-4 e H kit 48 Ak Wy i 4 (GPX4)
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A549 Y [ rf [ BE 25 B2 d B i I 2 i 5T
PR IR b, PN OB R (5845 S2341) . DFO ¥
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B A FLSE A 50 pmol/L DFO WAL BE 1 h, i
JE A A 0,20,25,30 pmol/L PN Bt & kb3, 4%
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B F 5 oA KW AS49 403 FR T 6 FLAR
A IXT10° AN/ FL) .43 A~D 4, 4% E
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B35 24 h J5 I A~D H 400, 35 26 5 55 35 Wk
J5 . PBS W& ¥k LM A 1 mL RPMI-1640 5 5
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PEGIREE, LL JC-1 AW JC-1 B L (B AR 3%
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XF HAE 7R o AHXT L AE = 25 2R DA/ A 246 0 4 7Y
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G #y kA R

W% 24 h S5 A~D 2H 20 #a L {8 & & g
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B R RO B R EEIMR, LD GAPDH,
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(1:5000), =P 1gG —Hi (1 : 5 000),
1.7 %5
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A PN 4b #4920 i A . 10.20.30,40 pmol/L 1Y
PN Ab 2 5 40 i35 ) 3 8 3 R (¢ = 13.99~57.47,
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WA (¢ =5.18.,44.77, P<C0.05) , 1fj 25,50 pmol/L
1) DFEO 202 f5 20 MO0 ) It 8 3% 2246 (P >>0.05) , §2
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20 L3 11 B ERRAR (g =11.68~35.73,P<C0.05) ;
5 30 pmol/L PN Hph 4b 39 J5 (%) 48 f A LE 58, PN
(30 pmol/L) +DFO (50 pmol/L) B A Ab B 5 i 40
L% 7 5 T (¢ = 13,66, P<C0.05); 1M 5 20,
25 pmol/L PN Fph 4b B 5 19 40 i A1 Lo, PN (20,
25 pmol/L) +DFO(50 pmol/L)BEA 4b B 5 (1) 20 A
WA LR FEZP=>0.05), WK 1C, K&K T2
GIATEE SR WK, 25 A B ZE LB ) R 2 R A
A FF 349 X6 440 3% T A7 3 R R (F sy = 667.90,
Fum=4 287.00, F 4y =1 301.00, P <<0.05); 5
30 pmol/L PN &b 34 (% 4 M AH HE , AS [) B 6] 25 BF PN
(30 pmol/L)+DFO (50 pmol/L) 34 kb 3 B 40 it
WA BETE(¢=14.14~22.45,P<C0.001), .
K 1D,
22 XM OASA) mpe b KBRS F
W, 15 pb 4%

75 5 B2 R R, A2 AN P R R TR S
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e 4L Fu
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1. 0!

Bl

0.5

0 0
0 2.5 5.010.0 20.0 30.0 10.0 0

PNIREZ (¢/ mmol « L71)

25

DFOJREE (¢/ mmol « L7%)

50

B URBIE R U5 205 1 T A o 2 (N 20 68 85 3k T )
5 OA YU, B 4140 A 2ROk A B 5825 A I 25
IR F G O L IR AT A0 A B 2 e s Ak Can
WA Sk TR ) 5 C 20 4t M v SRR T 245 K i 45 4 R
DRSS ERIE S S A AR — (2L o
SKFFZR) 545 B 4L e, D 20 40 i rb 4k A 1A FR 3 AR
VRS, U 235 K 1R 2 TR A R, 2 3 Ak WD I8 s 5 4 i
SR SERE M R T gk Sk TR . WK 2,
S RN AR Rl TN DI ZE D DS TR N
I B, 87 3 R 2,567 40.058,0.583 40.076,2.400 +
0.100,2.55040.050, & 4l A b B 2 R B A Gt 8
X (F=514.70,P<C0.05) ;5 A 414 It , B 24 ki {A
JIEE H, 7 I 35 A (¢ = 46.68, P<C0.05) ,C 4. D A ¢
BEZER(P>0.05) ;5 BAME,C41.D 4141
() 4 B 1R 5 R A7 S 3 T R (g = 42.75,46.28, P <<
0.05) 55 C A0 EL . D 20 20 ity 28 ki A JI5 B 437 TG (8 3%
Z R (P>0.05),

100200 pNykg (c/mmol *L=) 0 20 25 30 0 20 25 80 PNYKIE(c/mmol +L=) 000 303030 0 0 0 30 30 30
DEOIRFE (¢/ mmol «L7H0 0 0 0 50

50 50 50 DFOIREE (c/mmol «L™) 0.0 0 0 0 0 50505050 50 50

A A549 I LN R MR PN AL BRS040 I35 7 5 B A549 A2 AN R VR BE DFO AR FRJS /9 40 i35 1 C: DFO AR BT . A549 4 i £ AN [
WeE PN ACER S 9 4035 7 s D DFO AL EE T , A549 40 i 22 A [ i 18] PN A B 19 20 i 735 7

B 1

PN #1 (5 ) DFO & B3t AS49 40 A iE T M

AZH. B4

& 2

2.3 &8 A549 @i ¥ Fe'' \ROS.GSH % MDA
KPP ER

A~D A4 Fe* \ROS,GSH K& MDA /K
T B BE 2R (F=57.24~11 646.00,
P<0.05), 5 A 4AM.B 440+ GSH K &
FEAK (¢ =15.67, P<C0.05),Fe*” \ROS K MDA
IO 5 TR (¢ = 31.15~218.70, P<C0.05); 5 A
AL, C AU D RS T8 AR 28 TC 8 2 22 5 (P >
0.05) ;5 BAAH L. D A anfieH GSH /K- & 3% T 5

D#H.

CH

A~D A 4R PR B TS FARAE (B SRR, ALK 25 000 £5)

(¢q=14.88,P<C0.05),Fe’" \ROS K MDA /K i
AR (¢ =28.03~215.80,P<C0.05); 5§ C 44 L.
D A Ml bR & 8 AR T 1 3 22 R (P >>0.05),
W1,
2.4 Bmmint DRPl A4k u -4 £ & @ k&K
Frbdx

WB 38 45 R B n, A~D A4+ DRP1,
GPX4,SLC7A11 #l TFR1 & 1 M XF 2 15 K- ¥ A
WBFEER(F=160.60~14 969.00, P <C0.05),FSP1
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AN RIZKF LR FEZER(P>0.05):5 AH
A, B.C.D 41 DRP1 F1 TFR1 % [ 40 XF 26 ik 7K °F
BETE (¢ =149.91~278.30, P <C0.05), GPX4 LA
B SLCTALL 28 (A 263K /KT 35 B 35 P R AR (g =
5.68~74.71,P<C0.05); 5 B #HAH L. C.D 41 DRP1
1 TFRI A X 258 KF i 2 B AR (¢ = 50.93 ~
228.30,P<C0.05),C %1 GPX4 fl SLCTA11 & (A #H
X 2235 K- 53 TF & (¢ =18.87.55.26, P <C0.05) , D
4L SLCTALL AR AHXT 3k K- B THim (g =
59.95,P<C0.05) ;5 C 41174 .D 41 DRP1 L K
SLC7A11 FE H B A X Kk KB EMWT & (¢ =

25.11.4.69, P<C0.05),GPX4 #1 TFR1 & [ 40 % 3=
KV B ERAL(g=18.61.64.84,P<C0.05), W%
2. A 3.A 4,

£1 A~DAMAF Fe’* .ROS.GSH K MDA 7k F Lt
B(n=3,x*s)

MDA

41 W 2+ S S
205 Fe ROS GSH (b/mol « kg™ 1)

A 1.00040.086 1.000+0.118 1.00040.108 1.26740.015
B#H 2.872£0.096 3.0704+0.146 0.39140.005 3.230£0.020
C4 1.0134+0.047 1.1634+0.069 0.966+0.058 1.320+0.010
D#l 1.005£0.076 1.208£0.114 0.969£0.054 1.293£0.015

K2 A~DAMAMT DRP1 R THAXEAHEMNRIEKELE (n=3,x*s)

2H 5 DRP1 GPX4 SLC7A11 FSP1 TFR1
A4 0.306+0.007 0.989+0.009 1.8904+0.007 1.20540.048 0.405+0.026
B4 1.50940.005 0.483+0.022 0.627+0.007 1.27440.150 1.987+0.010
CH 0.522+0.010 0.872+0.057 1.56140.057 1.24740.096 1.5364+0.011
D4 0.630=£0.006 0.488+0.035 1.64040.008 1.27240.163 0.961+£0.008
ML OBHL CHl DAL TS PN THER « WHE y NERZEH . %

GPX4 |ﬁ\- L | 17 000

e [ . | 90 000

DRP1 | - I 82 000

GAPDH |— I —l 36 000

3 A~D AL F DRP1,.GPX4 1 TFR1 & B KL KT

A#l B c4 DAL
SLCTATL [ g g | 37 000

FSP1 |- J— —-—l 38 000

B*’l‘uhulinl—— U — ....|55 000

4 A~D A SLCTA11 #1 FSP1 B AR EKE

3 W R

NSCLC 2 il 48 Hh f5e 5 WL 04 95 B, o5 il 98
KRR 8 YL L ERERE, ZHEE 2B
AbF e B g R AR ARIR YT REALY . H AT
HHIGIT T Be w5 T ARV ALS7 B8 MG T M s
YEIT & AT A A SR 2 B 4k S PR TR 25 | 52 R 5t b
R R A RIS KON B R S R, SRR S
AR AME, R FHRE AN IRIT Y
TR BT b g 0, ERBE TS — PR T M 40 i
BT 20, HoR 0 U 0l % SLC7A11-GSH-GPX4
KA A 56 8 1 (TFR1.FSP1) 5 NSCLC 9 &
o B Tt 247 %85 U AH G, A1 14 Jirb 9o 48 L 2K B8 T T 41 i i
FAEESY L AT R B AL S Y R 2R Ak A RT
G L e 98T A 1) AR Ak RS A AR L A AR R K

G540 8 T30 RS2 AR, AT 5 AR b o b R Ak R
F1%) 25 5 45 S A% R A R A 8 O 0 S N 32E 1T X A
ORHR B AT S A W O & HE BT R DL K M9 AR
U AT o, PNOA] AR SE T 40 g 40 i
GSH AL FR BT AL I T i GPX4 ik, 1 2k 41
F-1 AR T 43 6 e L AN B #E Y. AR, PN
NSCLC 2l &k 8 T~ (14 5% W) Bz L2 AR ] 1 & W
ABEFE LA AS49 4 R WF 58X S, PEAL PN X H 4L
R TE 25 LA B EiL 37 Bk AE T K 6 4 T R A K
SER R L TR 1T SLC7A11-GSH-GPX4 i@ % 7E PN
oW A549 AR SE T AR L O PN OREAE N
T NSCLC #f Bh iR J7 $2 41k 52 50 4K 4
ABFFELE R R PN ¥R BE T3 i) fi AS49 2 il
6 BT EAR, $2 78 PN X A549 40 M /Y 44 5 B AT
W HE AR HE IR AE . DFO & —Fh 2 i i e 3 &
F o H AR BB T IR TR Y, I 2 BE i
ok 7 A4 P i B Ak 5 RRURIAN A i T 2ok A ke T A
MLARFE T R AP AE Y . RS, 4 30 pmol/L
PN 5 50 pmol/L DFO Bk & Ak # 5, A549 4 il 1%
J14¢ PN S Ak 385 A 20 6 BRI A e
PN (20,25 pmol/L) 5 DFO B4 &b Bl 5 R W 44 g
WA B E R R PN OIS S0 40 i 545 T fg
HEIT A K, DFO Al X H A i it 5k . A
WF5E s, RE R R AL S AS49 4 A4 % 1 F K& T
B DFO #8340 80, 36 I8R5 T2 2 5 il 98 40 g 19 5E
T RN SARHE Y LR A AT . WK 4%



AEMEEE 2R R 2026 4F 04 AEE 41 F55 2 W ] Precis Med, April 2026, Vol.41, No.2 .« 111 -

Wrés B Bos . 259 40 B (PN L DFO 5% & B 45 AE
FH S [E] K P 2 28 BAE ¥ % AS49 4136 1 A B
R, FLFE AL B OR [R5 [E) 4B, PNOFT DFO BXG
RS AS549 A HEIE ¥ 2 S T PN S A B Y
M, $2 78 PN XF A549 40 i 388 4 0% 40 i 4R 2L A
i B BARAL N L T DFO B P 3 4E At B — 2 +F
Sk, FIRZEIRILFEIER PN BEASIE S A549 4
RARIET .

BT TEIE 82 1 i S B RRAIE 5 B3R B 2k
PR G /1N B35 8 8 o Uk el 2 3 R L R A
S e 0 M AT T AR A RS M )2 T A . B
FEWFSE R B B O 5 5 Il 96 20 M ek B T B, T
U B S 1 28R AR A8 4 N U o L R R IR T B
5 T o SR A B LA T R B 2R 2R AR P B AZ 5 K 1)
REFRAT 20 ARBFFTLE R B PN AR B S A549 41
it v SR A R AR B 25 4 U 45 AR T O, £ B 400 it
IRl 2 B 22 A i 7 o ) st 2 e R I el 67 8 35 R AT
1 DEO Y 35 0] {5 2 b {4 {4 FUIE Ak &2 Ui 25 4
RTINS R A TR & 7 TR N AR R /I
/8 PN Al 55 A549 4 i & A 2R AR 61 475 , T DFO
RE A% X e 7 2R W RGBT, RIR 5 R M T 4 1
JE1 %W PN BB S AS49 41 & 4 BRFE T,

20 AR FE T B A AR (B R R R BN Fe' ' (ROS.
MDA F 751 GSH FERNMY . Fe?™ & Fenton W 1Y
Wy 5 S, L T v R N AN P i ek A e
ROS J2 J5z B 200 i P9 4201 7 9K - 19 3 24 b, AR
BN BB E, GSH J24E+F GPX4 3% 1
I B A o ek S Ak 40 1) O S RIS 4, HL R 0 R ok
PR B AE S TR . MDA 2 g it
o 28 L 28 7= gy, T e B R 3 40 I v Rl o it 4R Ak
HAGEUS ORI 45 R R, PN AR HES AS49 4
fiirh Fe?™ \ROS K MDA /K3 W 2 7455, i GSH
KB EFEAR L B8 PN AT S 40 i P 7 25 Bk BUR |
AL N S A i T SRk o i R e 4R Ak B AR g
TR DEO /9 30 /] ff A549 4 il Fe® |
ROS Dl J¢ MDA & # M />, GSH W EH I £, 2
7~ DFO A] B 336 5 PN 75 5 19 4 ARO P EAb 2 493
RIS T 2 RPN BEASIE S A549 4
RIERRIET .

AWt R W 7E L ESRIE T 48 i b, TFRL,
DRP1 # [ 3R 5 K F &, GPX4, SLC7A11, FSP1
EARBKEBEMEEY ., TFR1 24 S8k 73 A
20 0 1) B AZ AR, LT v B R A o8 I 8 n Rk BT T
Sy IBPERE R DRP1 J& 845 28R AR 7 24 1 SC A 2R

i T R B s 4 M ks IR 0 B Ay
GPX4 J&: 1% bR A5 BT ok A6 4 410 1 48 Jf 2% 78 1= 19 1%
L1 F,SLCTALL J& Mt & R /4 AR I 1] % 12 R 58
P ELEH NI, = 5 AR iz f1 GSH & .
I My 2 ) SLC7TA11-GSH-GPX4 $i & 1k
BT R, FSPT R 57 F GSH-GPX4 fli 2
S 40 M 2R ZE T Y G B I T R
NS TEffE L AR 2 GPX4 B iR ol il SLCT7ATL
A0 1 e IR 5 ) R X IT 4 A SO A e 400 Ak AT
T, 1 DRP1 36 £k th v] 41 15 2 b A4 i 24, A i o 28 A
TR BE T SRR AR 5E 45 R R, PN &b
FJS A549 40 i th DRP1, TFR1 33k 7K °F & # 7F
1, GPX4, SLCTA11 3 ik K F 8 3 B I, f FSP1
FIEKFICH AR L 7R PN AT A 3F Zeobr {4 7 %4
TSR AR IO I SLC7AL1-GPX4 $i & 4k fl, i
WS AS49 4 & AR BB T T DFO /9 + 5w fifi
A549 4 i ' DRP1, TFR1 9 %35 K F B 2 T K,
SLC7A11 FKik/KF 53 Wl T, #2787 DFO fE % o3
A549 i Y rh 2ok R B A O Al DL R AR L .
LR W A5 R R W, PN W] fig i@ i 6 2 SLC7ALL-
GSH-GPX4 $ir {5 5 1% 5, L5 A549 4l ik 2k
BRAET .

Zi LR, PN RE 5 15 5 AS49 4 M & /E k4t
T, H AL T e 5 il SLCTA11I-GSH-GPX4 i iy
FOAE A, AU A #E N PN XF NSCLC %
FEIR T M (B4R G 52 56 AR 9% A B 2 %, ROk A5 45
BRI B A B o3 F WL 5T i — 25 B
PN 842 NSCLC 4t Jf £k € 7~ 1) 5 5 80 xS H Il R
HALHA

EERP R AR SE NS S TR B 2558 Bk, £
HHZE TR EREMEY. A EESHEIFREERZR
3C, HI A IR TE R 25 oh 2R

[ £ % 30k ]

[1] KARIRI Y A. Update on the treatment of non-small cell lung
carcinoma (NSCLC)[J]. J Clin Med, 2025,14(19) :6960.

[2] WANG J, BIGLOW L, BAUMGART M. Emerging targets in
non-small cell lung cancer[]]. Lung Cancer Targets Ther,
2025,16:115-124.

[3] DUO K, FENG X N, TIAN X F, et al. Ferroptosis inhibi-
tors: Mechanisms of action and therapeutic potential[ J]. Cell
Mol Life Sci, 2025,82(1) :441.

[4] CHENF Q. KANG R, TANG D L, et al. Ferroptosis: Prin-
ciples and significance in health and disease[ J]. ] Hematol On-

col, 2024,17(1) :41.



e 112 -

(5]

L6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

KRR 2= 5% 2026 4F 04 HE 41 55 2 W1 ] Precis Med, April 2026, Vol.41, No.2

ZHANG X D, LIU Z Y, WANG M S, et al. Mechanisms and
regulations of ferroptosis [ J ]. Front Immunol, 2023, 14.
1269451.

LIANG Y D, WANG Y, SUN C, et al. Deferoxamine reduces
endothelial ferroptosis and protects cerebrovascular function
after experimental traumatic brain injury[ J]. Brain Res Bull,
2024,207:110878.

KANNAN M, SIL S, OLADAPO A, et al. HIV-1 Tat-media-
ted microglial ferroptosis involves the miR-204-ACSL4 signa-
ling axis[J]. Redox Biol, 2023,62:102689.

CHEN Y F, LI X T, WANG S Y, et al. Targeting iron me-
tabolism and ferroptosis as novel therapeutic approaches in
cardiovascular diseases[ ]J]. Nutrients, 2023,15(3):591.

SUN Y N, MA L, ZHANG X F, et al. Advances in the treat-
ment of rare mutations in non-small cell lung cancer[J]. Onco
Targets Ther, 2024,17:1095-1115.

HUANG Q. L1 Y X, HUANG Y D, et al. Advances in mole-
cular pathology and therapy of non-small cell lung cancer[]].
Sig Transduct Target Ther, 2025,10(1) :186.

WEI Z Q. ZHOU Z L., ZHANG Y, et al. PRKAA2 promotes
tumor growth and inhibits ferroptosis through SLC7AI11/
GSH/GPX4 pathway in non-small cell lung cancer[ ] ]. Bio-
technol Appl Biochem, 2025,72(4):954-962.

CHANG M T, TSAI L C, NAKAGAWA-GOTO K, et al.
Phyto-sesquiterpene lactones DET and DETD-35 induce fer-
roptosis in vemurafenib sensitive and resistant melanoma wia
GPX4 inhibition and metabolic reprogramming[ J]. Pharmacol
Res, 2022,178:106148.

YANG M H, BAEK SH, JUNG Y Y, et al. Activation of au-
tophagy, paraptosis, and ferroptosis by micheliolide through
modulation of the MAPK signaling pathway in pancreatic and
colon tumor cells[J]. Pathol Res Pract, 2024,263:155654.
EIBES S, LAKSHMI R B, RAJENDRAPRASAD G, et al.
Parthenolide disrupts mitosis by inhibiting ZNF207/BUGZ-
promoted kinetochore-microtubule attachment[J]. EMBO ],
2025,44(13):3764-3793.

LOBIANCO F V, KRAGER K J, JOHNSON E, et al. Par-
thenolide induces rapid thiol oxidation that leads to ferroptosis
in hepatocellular carcinoma cells[J]. Front Toxicol, 2022,4:
936149.

JIAHR, LIU X L, CAO Y Y, et al. Deferoxamine amelio-
rates neurological dysfunction by inhibiting ferroptosis and
neuroinflammation after traumatic brain injury[J]. Brain Res,
2023,1812:148383.

YANG L L, FANG Y, WANG Y L, et al. Ursolic Acid in-
duces ferroptosis by affecting redox balance and FADS2-media-
ted unsaturated fatty acid synthesis in non-small cell lung can-
cer[J]. J Cancer, 2025,16(8):2553-2566.

MO X C, HU D, YUAN K S, et al. Tetrandrine citrate sup-

presses lung adenocarcinoma growth via SLC7A11/GPX4-me-

(191

[20]

[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

[30]

[31]

diated ferroptosis[ J]. Discov Oncol, 2023,14(1):85.

ZHOU Q, DIAN Y T, HE Y, et al. Propafenone facilitates
mitochondrial-associated ferroptosis and synergizes with im-
munotherapy in melanomal J]. ] Immunother Cancer, 2024,12
(11) :e009805.

LIWH, JIT, YEJ Q. et al. Ferroptosis enhances the thera-
peutic potential of oncolytic adenoviruses KDO1 against cancer
[J]. Cancer Gene Ther, 2025,32(4):403-417.

FAN J, LIN HR, LUO J H, et al. 4-Methoxydalbergione in-
hibits the tumorigenesis and metastasis of lung cancer through
the DNMTI1/system Xc-/GPX4
pathway[ J]. Mol Med Rep, 2025,31(1):19.

JANG S K., AHN S H, KIM G, et al. Inhibition of VDACI

promoting ferroptosis wvia

oligomerization blocks cysteine deprivation-induced ferroptosis
via mitochondrial ROS suppression[]J]. Cell Death Dis, 2024,
15(11) :811.

MA N, ZHANG M W, HU J Q, et al. Daphnetin induces fer-
roptosis in ovarian cancer by inhibiting NAD(P) H: Quinone
oxidoreductase 1 (NQO1) [[J]. Phytomedicine, 2024, 132:
155876.

YE T, ZHANG N, ZHANG A B, et al. The influence of fer-
roptosis on the in wvitro OGD/R model in rat microglial]].
Neurol Res, 2024,46(10):947-955.

WANG W C, MA Z K, FENG X M, et al. TfR]1 mediated
iron metabolism dysfunction as a potential therapeutic target
for osteoarthritis[ J]. Arthritis Res Ther, 2024,26(1) :71.
PEDRERA L, PRIETO CLEMENTE L, DAHLHAUS A, et
al. Ferroptosis triggers mitochondrial fragmentation via Drpl
activation[ J]. Cell Death Dis, 2025,16(1) :40.

HU Z S, HAO W H, DAI W Q. et al. Nrf2 alleviates colistin-
induced nephrotoxicity by suppressing ferroptosis via GPX4-
mediated lipid peroxidation and mitochondrial protection[J]. J
Agric Food Chem, 2025,73(24):15281-15295.

LIU ZJ, LIANG L N, LU S M, et al. Citrus rhoifolin allevia-
ted DSS-induced acute colitis by activating CEMIP/SLC7A11-
mediated cystine uptake and inhibiting epithelial ferroptosis
[J]. Eur J Nutr, 2024,64(1) :20.

NAKAMURA T, MISHIMA E, YAMADA N, et al. Inte-
grated chemical and genetic screens unveil FSP1 mechanisms
of ferroptosis regulation[ J]. Nat Struct Mol Biol, 2023, 30
(11):1806-1815.

ZHAO L P, WANG H J, HU D, et al. f-Elemene induced
ferroptosis via TFEB-mediated GPX4 degradation in EGFR
wide-type non-small cell lung cancer[]J]. ] Adv Res, 2024,62:
257-272.

CHEN P, LV X, ZHENG Z L. Gigantol exerts anti-lung can-
cer activity by inducing ferroptosis via SLC7A11-GPX4 axis
[I]. Biochem Biophys Res Commun, 2024,690:149274.

(ALp#E F%H)



