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HE B 5 STAT3 BRI ZRAE T 75 B/ F R W B PR A IR AA i 25 i 2. % DUAE AR AR &
HOS J% H R4 25 40 i 2 HOS/DDP 3256 % 42, IF4A( 0. 5.1.2.4.8.16.32 mg/L) kFET 153 Erastin( Era) (2 wmol /L)
BRIET- P77 Ferrostaind ( Ferl) (10 wmol /L) Bl Bk A AbHE . {f1 F CCK-8 125 M 4H Ji T [ T2 ok 552 96 0] 52 AN [+) Ak B 201 400 e 7%
71 5 HFARE T A I S 0 S 4 A A T RS 8 775 SR AR G0 A 2N B 44 AU ( ROS) 200 B P SV 42K B8 %k~ M PN e b A4
P RS R SR T REBR S A ( MDA 7K 7 1A S 8 25 I H IR/ 48 Ak 8L 45 Bk T B ( GSHI/GSSG) L Af; SRS 525t 2 i PCR( RT-
qPCR) Rl BRIET-AHICIE I 1) mRNA F3k7KF-; i3 Western blot #5145 2 4 I H Kt S ALl 4( GPX4) A BRI R % 7
WY T1( SLCTALL) BERRALSR 5 1% T 7 B SRS 1 3( p-STAT3) e fi5 5 % S R SRl I 7 3( STAT3) SRk . &R
N4 e AL RS HOS 4TS 77 «Sehi A L {37 K GSH/GSSG LA T F( P <0. 01) ,ROS /K- 4K E T/K - K MDA &7t
(P <0.01) ,GPX4( P <0.01) 1 SLC7TALL & 4} p-STAT3 /KT FE( P <0.05) s BRAERICT- N HIF] Ferl AbBRR] 864 [ 3R 45
H(P<0.05) , 7£ HOS/DDP 4ijfarfr , Bt T4 LK GPX4.FTHI .SLC7AI1 F1 AIFM2 % HOS 4 ( P <0. 05) |, i &kFE T4
LR ACSI4PTGS2 M35t HOS 4 I fik( P <0. 05) , MUAHER A AL 35 5 | S By 4H LT 77 B Zebr (A i vl (5 T [ 2 B ROS M 42 5 -
B MDA 7K () 7t = R B 2494 F HOS 4ififg, SLCTALL 25 (& A8 A R B S {HIC A BRAE T3 8h 7 Era 40285 , HOS/DDP 4 i
I3 7 <R R HL (37 A GSH/GSSG HAB ) FI&( P <0.05) , H. p-STAT3.GPX4 & SLCTA11 (7R (K PALBEAE( P <0.05) . &5
W WIEH p-STAT3 2 5% FFET 3 R 1] LASE SR HOS/DDP X A 4 Uk o
KR B PN FET S AT i 2Y; STAT3 ZE ;s p-STAT3 R
hESEKE R738.1
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WL R M G M, TORER G AT ) B 2 4R
e R AR R Y o AT cisplatin, Cis) & OS
BRI R AT 25 AR 25V 00 kA S 2k
TR o Cis AT I 75 2 S8 A0 O £ 400 M
A ( reactive oxygen species, ROS) & il 40 AL T, 1M
WhFe ™ R B AL R G 0 3 T T i A 3 1 38
PR - S B Cis 2. Fu et al ™ B9 BoR 4
TR 2L 40 A 2 AHOC A - 2/Kelch # ECH SCHR
EE VEREARZE KR 7 61 11( nuclear factor ery—
throid 2-related factor 2/Kelchdike ECH-associated
protein 1/xCT,Nrf2/Keapl /xCT) $1 8 A5 5 1@ B 0]
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Hi B ARy Cis BUBHE . BRAE TR th BRI 1

R AU S AR LBE T 2, B RS A
A 245 vh A dE B AR o AR T 1 R SRS I
¥ 3( signal transducer and activator of transcription 3,
STAT3) J&—A>HHAF 5 5 T A G 53 0 DI BE 1
L, STAT3 5 i J4 9 56 B A5 5 DU AE G o
51 WA Bz 2 AR STAT3 , BELINT SORE 14 23 B H fik
SHEF i 2 ( microsomal glutathione S — transferase 2
MGST2) fy3ik .15 OS g4k sET-. 1% oT £ 2
HRUTER LS 5 1% T 7 K s 1 3( phosphoryl-
ated—STAT3, p-STAT3) 5 &4 1= 13 2 #£ HOS/DDP
20 Cis i 24 B9 1 FH B HRPEEAIL , O OS Il PR 12
JT ARG BT K (B 54

1 RS

1.1 EEHEFMEF NSRBI R HOS K& H
Cis Tt 25 4 ffid &2 HOS/DDP ( ¥ fy 52 50 = 1 i) ;
DMEM R53R3% BEEE (Rl 7 - B R IRW [R5
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12491023.25200056 . 15070063 , FEER K /R BF 2 (|
1) A FR/NE] J; Cis CCK-8 K Hoechst 33258 #% 4L
(%5: HY47394.HY-K0301 . HY-5558, & [E Med-
ChemExpress 2 ) ; 27, 7= & ¢ Y6 35 W £ TR £
( H2DCFDA) ROS 46 i 328 7] & « 2 A K £1 68, 5 G %
%1 ( MitoTracker Red CMXRos) . I§ Jii 48 4k ( reactive
oxygen species, MDA) #6377 & & BE H K ( gluta—
thione , GSH) Fl1 &4k %I 4 Bt H Ak ( glutathione disul-
fide, GSSG) Al 177 & Sz BCA 1 & 2 I 5 10511
& (%% 5: S0033S. C103550ug~ SO131S. S0053.
PO012, 38 = RAEM B A B A PR 7]) 5 Bk
AT #5190 B 8 11 A (5255 P1045. POOI3, iy
BRRAEDBARRA AT R T 5 40 N I8 e 1
POCIREE (575 F374, B RAIALAFRHCA R A
) ; PAGE & i Pk il 45 100 & ( 48 % PG113, ]~
MR A R F]) 5 BEIRALSS 5 5 3 5 1
TR 3( Y705 {3 45) S 5g B HiiA [phospho — sig—
nal transducer and of transcription 3
( Tyr705) rabbit antibody, p-STAT3
( Tyr705) Rabbit mAb | {555 S 55 840G R 1 3
R Z TEREDUAR( signal transducer and activator of tran—
scription 3 rabbit polyclonal antibody, STAT3 Rabbit
pAb) W BTEAR G T LA 11/ R - & J TR
0] 55 12 AR 52 B A B T B B AR ( solute carrier family 7
member 11 / cystine/glutamate antiporter light chain
rabbit monoclonal antibody, SLC7A11/xCT Rabbit
mAb) A H R S A 4 e e ESTIA( gluta—
thione peroxidase 4 rabbit monoclonal antibody.GPX4
Rabbit mAb) & HRP $Ric i 1L FHT S A LU ~E 5T Bt
R (5% 52 APO705. A1192. A2413., A25009. AE104 .
AE028 , b & 1 28 se A I H ARATBR 22 7)) 5 PVDF JE
( 555 ISEQO0010, J™ M R RERF AT BR 23 ) 5 b %
¥ M RT-qPCR 5( 525 : RK20428400 RXN) Ity H
A PRI A RA ), 519, 68k
T HESE 1( ferritin heavy chain 1,FTHI1) \GPX4. &
FENE WL i A 5 T 4 ( acyl-CoA synthetase long
chain family member 4,ACSI4) SLCTA1L. R4 R &
Nt & b Y& W 2 ( prostaglandin-endoperoxide syn—
thase 2, PTGS2) FZERAAIH T/ 5K F 2( apoptosis—
inducing factor mitochondria — associated 2 , AIFM2) I
FAETAY TR L) B RAR . R A
5+ SpectraMax i3x) W { 4573 T AU ( L) AR
) BB SO WA (85 1IXT3) 1 A AR
( HA) 2~

activator

monoclonal

1.2 7
1.2.1 @paszs YMI7TE 37 C.5% CO, &%
THiFR. HOS 4HMIR 3% T 10% Ba 4 L5 F1 1% 5 -
HERRIR A WAL HY DMEM 1, HOS/DDP 4 fif 2 T
DB SE 2SR MA L mg/L Cis 4EFFT 2. 400
A F 80% WCHE A ML, 2EATEE A RNA AOERIR
1.2.2 ka4 O: HOS 40 7 o 25
Eﬁ'ﬂ”éﬂ ASTE) e BE ) Cis(0.51.2.4.8.16 mg/
L) ERFE T4 7] Ferrostaind ZH( 10 wmol /L) . Cis
(4 mg/L) Bk Ferrostain1( 10 wmol /L) 2. 524543
41(2): HOS/DDP 4tififd 5324 78 11 X5 BEZH AN [m) o B 1Y)
Cis(1.2+4.8.16.32 mg/L) \ZRAE T 15 5] Erastin
Z1(2 pmol/L) . Cis (4 mg/L) Bt A Erastin 4 ( 2
pmol /L) o
1.2.3 CCK8 %z % HOS fl HOS/
DDP 4 igfii T° 96 fLARANMEHE TG h 557 12 ~24 he
HOS 4iffi %t Cis(0.5.1.2.4.8.16 mg/L) 4b#H 24 .48
h, #5256 43 4L D 4b ¥ 48 h; HOS/DDP 411l 28 Cis
(1.2.4.8.16.32 mg/L) 4b 3 24 .48 h, FZ 525/ 2H
QALFE 48 h, FrFR A E2S N I AL PRES TS HU
FIA 10 wL CCK-8 190 pL 5¢ 43575 HAE A W
AFEARAOCHET 1 he BEPRUIN i 450 nm 4L DG
WL (optical density, OD) {i, 7+ 55 - K03 i e &
( median inhibitory concentration, IC5,) o IC5, = Anti—
Log [B+(50-B) /(A -B) ] xC(A %K >50%24
v BE R EAEL B 7R < 50% 245 J3E 1) %o K0 (B 5
CONTR A B X4 o
1.2.4 mpexljk %% K HOS F1 HOS/DDP 41 i
1 6 fLAR PG FR , HEE RS E . #TRokH
200 pL KBk R LA O BTEE T AT
KR 1o B, Ve 25 B O AR, $% 5250 o 2 A
BEEICIM S DMEM X523, SR04 6 FLARE T45
FAETTE AR TR . B F TS Y
] EJ PR ( 24 h 148 h) AR, IEAH ] Tmage] PR
EAMITRE R ITHR(%) = (WirkRmEH -
LRI MR /IR R IR x 100 % .
1.2.5 e R &% F4HILL 800 A4~ 4H i/
FLEMTE 6 fLAR b, JF HIA AR I Cis Ab B 4%
HRAIE BRI D0 A P £E J5 1), A 48 il 58 X At s £
Jfil i Tmagel B4 XS 4R 75 HEAT 7047 -
1.2.6 ROS#m # HOS F1 HOS/DDP 4 g 2 5f
3 24 fLAR P EESR 24 hJE A0 NG RE R Rk F) 42%
SRR BERT IR 48 h S O PBS ik 2
i, FEFS A ROS S (G ETbRic 40 P #4336



- 1672 -

ZHMBEAKRFFR  Acta Universitatis Medicinalis Anhui 2025 Sep; 60(9)

480,20 min J5RRRUES 2 K. HIZOE B WA
JFA IR R 4G

1.2.7 GSH/GSSG ##l ¥ HOS 1 HOS/DDP 41
WU T 6 FLAR , %5250 /3 AL BE 48 h 5, Al 4lE GSH/
GSSG 12 & i W 5 45 A1 245 B ok P e 1K S o A6 0
I 412 nm ZEA I 2 FL 1Y OD {A, 8K f5 38 i
GSH FrifE IR 1 GSSG A ifk: il £k 1155t B GSH K
FAXE R Y GSSG o &L GSH & Xl GSH +
GSSG x2,frl) GSH = & GSH - GSSG x2.

1.2.8 J§/f% A4 MDA #m  f HOS i1 HOS/DDP
PG T 6 FLAR, $ L5 7y AL PR 57 48 h J5 4]
P MDA 3205 & U W1 5 #AE 2P B8, H] SpectraMax i3x
BRI 22 HCAE 532 nm ALY OD (. fJ5, LIEH
B i I3 — A5 2 TR A AR A R g MDA
o

1.2.9 ZAiker & 8L 4H4enl HOS Fil HOS/
DDP 4T~ 24 LA b 35 5%, 200 0 0 B 2 135 3K %)
42% I}, FZ S B oy A AL R 48 b, FEIHEE IR, PBS Uk
2 & , i F§ MitoTracker Red CMXRos &7 & N T4E
W, Fi 7RG ke G F 20 min, Hoechst B 21 4% J5
(SR SR TAT Cp U 225 TR L NAR LR @) s7 SaR AN EAL
JfL N LR AR S T4 R

1.2.10 B4k #&F(Fe’™) a9tbml ff HOS Al HOS/
DDP g4 fh 2] 24 fLAR R % 24 h J5, 20 i It BE
IR EN 42% AEIK o AL B 48 h R UL 2
i, H] Hoechst J4RHbR 10 20 ML A%, 15 77 46 N B 2
min, HRPE 2 i JIA 200 L A AR B 0O HR
 TAEW( 1 pmol /L FerroOrange ¥5%) , I & T 55
FEAE I E 30 mino A HZOL W RUBE AL E S ECT
PUE =S BTab

1.2.11 Western blot B4l fEédit, 2K & 70% i
B RGBS, TR AL 2R 1 24
TR AN . B WO AR Y £ 1Y Loading
Buffer, J&4] )5 100 °C & ZE H 10 min, ¥ 8 F AL S
it SDS-PAGE 7 10% ~ 12% & b3 85, e e 3| 2K
IR MR L, I —PURm Zhi e T E - L
T —%1: pSTAT3 ( Tyr705) Rabbit mAb( 1 : 500) .
STAT3 Rabbit pAb( 1 : 2 500) .SLC7A11/xCT Rabbit
mAb( 1 : 1 000) .GPX4 Rabbit mAb( 1 : 4 000) ,$T
GAPDH 4 28 7 B PT 4K ( Anti-GAPDH Rabbit Mono-
clonal Antibody, Anti-GAPDH Rabbit mAb) (1 :
10 000) FHYEREAS X /. 34 58 1k 27 & ' i Al 2 1
S It at Tmage] A% HE 25T I AT &
ESTR A A B

1.2.12 8 % & & & PCR( quantitative real-time
polymerase chain reaction, RT-qPCR) ¥ HOS Hi
HOS/DDP # it T 6 FLAR , 1% M S 7 4 b B A5 TR
J&, FEER IR R RNA il #2458 57) ( TRIzol) 241
i, 552 EP A5 (1.5 mL) rf, BEAT 400 RNA 942
W, 7547 RNA i 5t oot ey 1 . ARk
[ REX ik iR 2 ™ A AT . ST
SIYFHN LA 1.

&1 RT-qPCR3|#57]
Tab.1 Sequences of the primers for RT-qPCR

Name Primer sequence (57°3") Length ( bp)
GAPDH F: GGAGCGAGATCCCTCCAAAAT 197
R: GGCTGTTGTCATACTTCTCATGG
SLC7All F: TGGAGATCATGGGGAGTCTG 193
R: AAGAAAACCTGGTCCGGTGAA
GPX4 F: GAGGCAAGACCGAAGTAAACTAC 100
R: CCGAACTGGTTACACGGGAA

AIFM2 F: GTGAGCGGGTGAGCAATCT 122
R: CTTGATGCCGGTGCAGAGAA

PTGS2 F: TAAGTGCGATTGTACCCGGAC 250
R: TTTGTAGCCATAGTCAGCATTGT

FTHI F: CCCCCATTTGTGTGACTTCAT 181
R: GCCCGAGGCTTAGCTTTCATT

ACSIA F: CATCCCTGGAGCAGATACTCT 96

R: TCACTTAGGATTTCCCTGGTCC

1.2.13 %it54®  H|F GraphPad Prism 9 &
HEAT AT IR IR S T E A 3 R, A5 R DAY AL
+ PR AE2E RN (T ¢ K50 LU B R 21 =2 () 1) 22 531
N ET5 22 73 M7 ( one-way ANOVA) I F* Z 41 [H] Lt
Bo P<0.05 JEFAGIE L.

2 &R

2.1 FESE T3 HOS/DDP 4 Rl ifit 25 19 2 i

i 1A1B frzn , HOS 4i il fE ARl B Cis b #E 24
h 148 h J5 , 20 MG 77 B 2 B (R R B i 38 T R
(Fyy =25.41.58.25,P <0.01) , 1Cs 43 51 Jg 8. 45
mg/L F1 1. 75 mg/L; M4 T 3£ A 40 g, HOS/DDP 41
HFE R [RIMREE Cis b 48 h 5, AH )ik B T 40 0%
J17F BEREE W] R s, 1Cs, O 8. 02 mg /L, 1iif 25 45 %5
KT 4 (T 24 40 i 2 19 1Cs, 5 50U AN M &= 1C,, Y L
) o B 1C BRMFEWE Cis AP 140 vo B
A 1 HOS/DDP 4 il 5 B 1 A% g /1 5 F HOS 4
Ji; 1D 2558 R, SRS HOS 40, A1 R e Cis
AbERZAH T, HOS/DDP 40 ffliE & i i i, Lk
4R 475 HOS/DDP 41 i 4 HOS 4 g B A B i 1Y
Cis #iith. 7€ HOS 4iferh, Cis &4 Ferl 41t Cis 41
YNHATE F178 T - FH( ¢ =3. 404, P <0.05) . UL 1E,
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7£ HOS/DDP Zijfarfr, Cis Hi5 Era 202035 77 Lt Cis
AN IR RE(r=4.251,P <0.01) » WL
1F.

2.2 %% HOS #1 HOS/DDP ZHff ROS 7k
BB g HOS K HOS/DDP 4l 7E 5L 56 43
PRI A ROS (19 A4 Wi &L, 76 1 mg/L A1 2
mg/L Cis £b3 5, HOS/DDP 4 il i) ROS %3 €5,75¢
FeIk 1 TH 0 EE B A T HOS 4iififd; 7E 2 mg/L Cis &b

A 1.5r BEEHOS24h
CIHOS/DDP 24 h
210t R
5 .
=
> PAWA\ AN
o L
305 »

Cis (mg/L)
C Cis (mg/L)
Control 1 2 4
HOS
HOS/DDP
5 200
= EEHOS
é‘ 150 [JHOS/DDP
g
‘é 100
=}
< 50
g
Ic
© Control 1 2 4
CIS (mg/L)
E HOS
1.0r —m— T
2
%
.; 0.5 -
© #
@]
k%
0
Cis (4mg/L) - + - +
Ferl (10 pmol/L) - - + +

FH 48 h J5,HOS # LY ROS ZEGERIA I F ] &
HOS/DDP 4iiftfe) 1. 8 4%, WLIKI 2A2B. 5 Cis ZH4H
k., Cis BEA Ferl ZH7E HOS ZHffirh ROS 55 2 B
WIS (1 =5.250,P <0.01) . UL 2C. 7£ HOS/
DDP i rf, Cis B4 Era 4107 7= 4 i) ROS - #7%
e A Cis 4109 1.68 (1 =5.696,P <0.01) ,
LA 2D,

2.3 £k%E T £ 05 HOS 1 HOS / DDP 44 1 %k #i {4

B 157 BEHOS48h
CIHOS/DDP 48 h
2 1.0f
= .
e}
S PAWAY
.—>< YAWAN
o 0.5}F AN
&) N

Cis (mg/L)
— HOS
et
2 80
% 60
S 40 L
B 20
s 0
= Control 1 2 4
Cis (mg/L)
g 80 HOS/DDP -24h
f‘é 60 148 h
e *
é 40
?
= 20
2
= 0 Control __1 2 4
Cis (mg/L)
Fo1sr HOS/DDP
>
£ 1.0}
5 *
Z ##
o 05F
)
0
Cis(4mg/L) - + - +
Era (2 pmol/L) - - + +

1 %% HOS 1 HOS/DDP 4 4AAETE AL x 100
Fig.1 Comparison of cell viability among various groups of HOS and HOS/DDP Cells x 100
A, B: Viability of HOS and HOS/DDP cells treated with varying Cis concentrations (24 h/48 h) assessed by CCK-8 assay; C, D: Colony forma—

tion, cell migration, and quantitative analysis in Cis-treated HOS and HOS/DDP cells; E, F: Cell viability after 48 h Cis monotherapy or combination

therapy with Era/Ferl ( CCK-8) ;
type of cells; *P <0.05, *¥P <0.01 s Cis group.

https://www.cnki.net

AP <0.05,2%P <0.01 vs 0 mg/L of the same type of cells; "

P<0.05, **P<0.01 vs Control group of the same
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A Control Cis(1mg/L)  Cis(2mg/L)

ROS

White light

B Control Cis (1 mg/L) Cis (2mg/L)

ROS

White light

Ferl (10 umol/L)

C Control Cis (4 mg/L)

ROS

White light

Cis (4 mg/L)

D Control Era (2 pmol/L)

ROS

White light

Cis (4 mg/L) 4

HOS

(relative to control)
[\

Fluorescence intensity

;ﬁﬂﬂ

Control

Cis (mg/L)

Cis (4 mg/L)

s- HOS/DDP

Fluorescence intensity
(relative to control)

O]
0
Control 1 2 4
Cis (mg/L)

Ferl1+Cis 4r HOS

* %k

Fluorescence intensity
(relative to control)
[\e]

T

l - s
0
Cis (4mg/L) - + - +

Ferl (10 umol/L) - - + +

Era+Cis HOS/DDP

Oﬁﬂﬁ

Cis (4 mg/L) - - +
Era (10 pmol/L) - - + +

~
T

[\

(relative to control)

Fluorescence intensity

2 H2DCFDA £t & 41 HOS #1 HOS/DDP #f i ROS 7K F x 200
Fig.2 The ROS levels of HOS and HOS/DDP cells in each group were detected by HZDCFDA probe x200
A, B: ROS levels in HOS and HOS/DDP cells treated with different concentrations of Cis for 48 h; C, D: ROS levels in HOS and HOS/DDP cells

Ferl and Era for 48 h;

treated with different concentrations of Cis,

NEERIIER  LLESIR 4l Ab B f5 HOS K HOS/
DDP Zi () Zehi iR s, I 3A3B fR: FEAHIA] Cis
e AL FER , HOS/DDP 4 Jifd i) 28 ki /& MitoTracker
2GR BE T B BE A I, 2 mg /L Cis ZbFH 48 h
J& , HOS 4 Jfl 7245 6k FEREAIK 50% (¢ = 5. 471, P
<0.01) ,1fif HOS/DDP 2 g ~F- 34 ¢ ' o BE AT %

* P<0.05,

** P <0.01 vs Control group; P <0.01 vs Cis group.

10% . 7£ HOS ZHfiH, Cis Bt 4 Ferl 440 M0 4T (2
PNCIRE L Cis FFE(t =4.161,P <0.01) . VLA
3C. 7 HOS/DDP #fiffirfr, Cis Bk G Era ZH [t Cis 4
LIS IR EE WA Fr (1 =3.741,P <0.05) . Il
3D.

2.4 $IET-E0H HOS 1 HOS/DDP ZH i1} Fe’*
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2 i HOS I HOS/DDP 4il i F 52 55 73 2H Ab P
JE AR Fe (i fr it HOS 4N Fe® ' 41 (58
SREEREE Cis W BERYIE INMT3EIN( Fy =37.29,P <
0.01) , LA 4H M N AT E 2k 2 b T 55 0 B2 A
bt , Cis ZH( 2 mg/L) (1) 40 {1 J4 21 66,5 5 5 B2 15 o
1.14%. VLK 4A. Tiife HOS/DDP 4 i, Cis 41( 2
mg /L) )40 JE - 35 21 68 9 O 5 BE A G i 0. 45 £
T 4B. LU EZE5E0 HOS/DDP [y Cis it 24 7] fE

A Control Cis (1 mg/L) Cis (2 mg/L)
Mito Tracker
Hochest
B Control Cis(1mg/L)  Cis(2mg/L)
Mito Tracker
Hochest
C Control Cis (4mg/L)  Ferl (10 pmol/L)
Mito Tracker
Hochest
D Control Cis (4 mg/L) Era (2 pmol/L)
Mito Tracker
Hochest

S8ACT-A K. 7E HOS 4HfH, Cis BK A Ferl 45
Cis 41AH L7685 (1 =4.874,P <0.01) o WL
4C. 7E HOS/DDP 4fffirtr, 5 Cis ZHAH L, Cis BK &
Era 419 40M0 Fe* " 4T (568 B EFF 0.31 fi5( ¢ =
4.025,P<0.01) , VLK 4D.

2.5 Cis 42 /5 HOS #1 HOS/DDP 4 fif1 £ ¢ T 48
XERMERRKIE WK 5 258 BRI T HOS
0 M, &k BE T 0 ) 3£ ) GPX4 . FTHI .SLC7A11 I

HOS

' *

kk

DO ’——r—‘ * %

Conol 1 2 4
Cis (mg/L)

Cis (4 mg/L)

_. —_
=) [
1

(=}
W

Fluorescence intensity
(relative to control)

S

—_
W
1

HOS/DDP

|10

Control 1
Cis (mg/L)
HOS

1Ll

Cis (4mg/L) - +
Ferl (10 pymol/L) — - + +

HOS/DDP

Cis (4 mg/L)

—_
(=)

(=]
(%)

(relative to control)

Fluorescence intensity

(=)

Ferl1+Cis

—_ —_
(=] W
T 1

(=]
W
T

Fluorescence intensity
(relative to control)

Era+Cis .51

ﬂﬁﬂé

(=3

e
W

Fluorescence intensity
(relative to control)

0
Cis (4mg/L) - + +
Era (2 pmol/L) - - + +

3 &4 HOS 71 HOS/DDP AL MR INAERILLE %200
Fig.3 Comparison of mitochondrial function across experimental groups of HOS and HOS/DDP Cells x200

A, B: Mitochondrial mass in HOS and HOS/DDP cells treated with different concentrations of Cis for 48 h, measured by MitoTracker Red probe ;

C, D: Mitochondrial mass in HOS and HOS/DDP cells treated with different concentrations of Cis, Ferl and Era for 48 h, measured by MitoTracker Red

probe; “ P <0.05, ** P <0.01 vs Control group; *P <0.05, #¥P <0.01 vs Cis group.
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A Control Cis(1mg/L)  Cis(2mg/L)
FerroOrange

Hochest
B Control Cis (1 mg/L) Cis (2 mg/L)
FerroOrange

Hochest
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Fig.4 Comparison of ferrous iron levels among various experimental groups of HOS and HOS/DDP Cells x 200
A, B: Fe?* levels in HOS and HOS/DDP cells treated with different concentrations of Cis for 48 h, measured by FerroOrange probe; C, D: Fe?*

levels in HOS and HOS/DDP cells treated with different concentrations of Cis, Ferl and Era for 48 h, measured by FerroOrange probe;

<0.01 vs Control group; *P <0.01 vs Cis group.
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Fig.5 Comparison of ferroptosis-related genes in HOS and HOS/DDP cells after Cis treatment
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were analyzed by RT-qPCR; * P <0.05, ** P <0.01 vs HOS group.
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Fig.7 Comparison of p-STAT3 and ferroptosis-associated protein expression among various experimental groups of HOS and HOS/DDP cells
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The role of STAT3 phosphorylation in regulating ferroptosis and its

impact on cisplatin resistance in human osteosarcoma cells
Wang Xinping'”, Wang Linkuan'?, Hu Pengchao®, Shi Yihua’
(' Dept of Orthopedics , Postgraduate Union Training Base of Xiangyang No. 1 People’s Hospital ,School of Medicine,
Wuhan University of Science and Technology ,Xiangyang ~441000;°Dept of Central Laboratory,’ Dept of Orthopedics ,
Xiangyang No. 1 People’s Hospital Affiliated to Hubei University of Medicine, Xiangyang 441000)

Abstract Objective To investigate the role of STAT3 phosphorylation in ferroptosis regulation and its impact on
cisplatin resistance mechanisms in human osteosarcoma cells. Methods Human osteosarcoma HOS cells and cispl—
atin—resistant HOS/DDP cells were treated with cisplatin (0.5, 1, 2, 4, 8, 16, 32 mg/L) , the ferroptosis inducer
Erastin ( Era) (2 pmol/L) , and/or the ferroptosis inhibitor Ferrostatind ( Ferl) ( 10 wmol/L) . Cell viability and
proliferation were assessed using the Cell Counting Kit-8 ( CCK-8) and colony formation assays, and cell migration
was evaluated via a scratch assay. Reactive oxygen species ( ROS) , intracellular ferrous iron levels, mitochondrial
membrane potential, mitochondrial function, malondialdehyde ( MDA) levels, and the reduced glutathione/oxi—
dized glutathione ( GSH/GSSG) ratio were measured using commercial kits. The mRNA expression of ferroptosis—
related genes was analyzed by quantitative reverse transcription polymerase chain reaction ( RT-qPCR) . The protein
levels of glutathione peroxidase 4 ( GPX4) , solute carrier family 7 member 11 ( SLC7A11) , phosphorylated STAT3
( pSTAT3) , and total STAT3 were determined by Western blot. Results With cisplatin treatment, HOS cells ex—
hibited decreased cell viability, mitochondrial membrane potential, and GSH/GSSG ratio ( P <0.01) , along with
elevated levels of ROS, ferrous ion, and MDA content ( P <0.01). The protein levels of GPX4 ( P <0.01) ,
SLC7A11, and p-STAT3 also decreased ( P <0.05) . Coadministration with the ferroptosis inhibitor Ferrostatin4
( Ferd) reversed these aforementioned effects ( P <0.05) . In HOS/DDP cells, the mRNA levels of ferroptosis—
suppressive genes ( GPX4, FTHI, SLC7A1l, and AIFM2) were significantly higher than those in HOS cells ( P <
0.05) , whereas the expression of ferroptosis-promoting genes ( ACSI4 and PTGS2) was significantly lower ( P <
0.05) . The cisplatindnduced reductions in cell viability and mitochondrial membrane potential, as well as the in—
creases in ROS, ferrous ion, and MDA levels, were less pronounced in HOS/DDP cells than in HOS cells. The
SLC7A11 protein level showed no significant change. However, combined treatment with the ferroptosis inducer
Erastin ( Era) resulted in significant decreases in viability, mitochondrial membrane potential, and the GSH/GSSG
ratio in HOS/DDP cells ( P <0.05) . Furthermore, the protein levels of p-STAT3, GPX4, and SLC7A11 were also
markedly reduced ( P <0.05) . Conclusion The activation of ferroptosis mediated by p-STAT3 enhances cisplatin
sensitivity in HOS/DDP cells.
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