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AU R A 2 B, AL

=] HAY R IHRPE T 1 5 240 & -1 (ferrostatin-1, Fer-1) X 155 AR ST #6145 19 £ 048 FH
Ay e SR S A 403 B (AT A R R . i (DBEHT 18 H SPF 98 5~6 J i i Wistar KBS, 44051 5
210~230 g, #&FEHLECT- K550 3 20 (n=6) « N BRAH IS8 00 2 A Fer-1 TR 4H . AR 48
e D AR AR A P R BRUASE AL SR TR AH 831 - 53 3K 5 3% 15 (liquid chromatography-tandem mass
spectrometry , LC-MS/MS ) b #5 H 480%T HE ZH R A0 468 03 25 O BRI 20 2 1) 2 1 e IR A8 AR I O, ik
AW B D R 22 e R VAT DR e AR AT L O B AR R B . HE Qe 0 U I ZH U S
AR I T IR A BEIE 43, ELISA A I A E PR , LS 45 20 9 R S I, Tt x40 A R A 88 5 i s
I fiti 2 25 PR 48 (reactive oxygen species , ROS) 7K, FIT AT UL 206G BE I 5 Fe™ A B H K (glutathione,
GSH) . A i (malondialdehyde , MDA ) %% i LA M B ALY AL i (super oxide dismutase , SOD ) 1% , W%
25 2H K BRUIH 20 SR AL A SR 00, R R BE T A OG0 AR AR 1B 0 . Q@ NS T B2 40 i (BEAS-2B
human bronchial opithelial-like, BEAS-2B) #1 fi A 2 &b Ji IfiL 5. 4% 4 ffd (tumor human peripheral blood
monocytes-1, THP-1)175 719 F WEAH A & TIREA AR T b5 57 48 h, 7 AR AU 1000 240 B BE 760 7 e 4 g
B 25T Fer-1/E N TP 2H . A BEAS-2B 40l (19 856 1A SCHE b B 1 W5 200 B 5 ik PRI 93 WA AH DG 4
B3, 3BT Fer-1 XHIREURF T BEAS-2B 40 L (19 2k 5 T F1 B W40 i 1) SR S I 152 . 855 DRl ZH 41
B P2 A ARG H 2 962 A6 1, i £ 3] 357 4~ 22 55 2 I8 76 [ (differentially expressed proteins, DEPs) , £
F5 1994 BB A 158 S NI M. U S L 4 H B4 45 (Kyoto Encyclopedia of Genes and
Genomes , KEGG) {5 18 [ SR A J3#r i 7m 22 5 A 11 8 4R 0 Ui sy HSE B R BRAE T o AHAS T SO0 IR 2
AR V5L 2L ROS P MDA % it Fe™ &t FH 155 (P<0. 05) ,SOD i 1 \GSH & it FEAIK (P<0. 05)
R ARG 7 R 11 (solute carrier family 7 member 11, SLC7A11 ) A B H R AR A W il 4(glutathione
peroxidase 4, GPX4) .8k FH HE5E 1 (ferritin heavy chain 1, FTH1) &3k T B (P<0. 05) , £ £% g ok 5 g A
A i it 4(acy1-coa synthetase long chain family member 4, ACSLA) Fik T (P<0. 05) ; A TG A i Fi 45
41, Fer-1 Hi B 41 fili 4141 ROS 7K F- MDA 75 & Fe™ & & B IR (P<0. 05) , SOD i #: | GSH % & I i (P<
0.05),SLCTA11 FTH1 ik THiE , ACSL4A KK T FE(P<0. 05) , GPX4 FikTHE (P> 0. 05) , [A) s 48 5E K
FIRIKF R FBEAR (P<0. 05) o Q7 fe JEUIR AU A0 MUY v, Fer-1 F511)7 2 BEAS-2B 2/l SLCTA11
GPX4 . FTH1 ik Tt (P<0. 05) , GSH /K- 2 SOD & HE T \ROS /KB AR (P<0. 05) , I 41 g 28 A DA
FIKFETFE(P<0.05) . 85  BRIET- I Fer-1 30 18 i35 il b Kz A B ER U T, D4 5 10 200 JHd 19 8 i
JNE , AT s DR AR Bt 1 & # O B T 3 A B A e D AT U4 £ 124 B v 4 A 1) S AR 40
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Ferrostatin-1 attenuates inflammatory response to hypoxic lung injury at plateau
by inhibiting ferroptosis in lung epithelial cells
GUO Haoran'’, LIU Ting’, WANG Liye’, HAO Zhiyun’, WANG Chengbin', WANG Chi', LI Mianyang'

'Department of Laboratory Medicine, First Medical Center of Chinese PLA General Hospital, Beijing; “Medical School
of Chinese PLA, Beijing, China

[ Abstract |
on high-altitude hypoxic lung injury and explore novel preventive strategies for high-altitude hypoxia-induced
(DEighteen SPF male Wistar rats (5~6 weeks old, 210~230 g) were randomly divided

into 3 groups (n=06): normoxic control, hypoxic lung injury, and Fer-1 pretreatment groups. A hypobaric

Objective To investigate the protective effects of ferroptosis inhibitor ferrostatin-1 (Fer-1)
lung injury. Methods

chamber was used to establish a rat model of high-altitude hypoxic lung injury. Liquid chromatography-
tandem mass spectrometry (LC-MS/MS) was employed to compare pulmonary protein profiles between
normoxic and hypoxic groups, followed by bioinformatics analysis of pathways enriched with differentially
expressed proteins (DEPs). Histopathological changes and lung injury scores were assessed with HE staining.
ELISA was used to quantify the inflammatory cytokines, flow cytometry and immunofluorescence assay were
employed to measure the production of reactive oxygen species (ROS), and spectrophotometry was utilized to
determine the contents of Fe?*, elutathione (GSH), malondialdehyde (MDA), and superoxide dismutase (SOD)
to evaluate oxidative stress and detect ferroptosis-related markers. (2) Human bronchial epithelial cells
(bronchial epithelium transformed with Ad12-SV40, BEAS-2B) and macrophages induced by tumor human
peripheral blood monocytes-1 (THP-1) cells were placed in a low oxygen conditions for 48 h to establish a
cellular model of hypoxic lung injury, on which Fer-1 was administered as a preventive group. Ferroptosis
markers in BEAS-2B cells and inflammatory cytokine secretion in macrophages were analyzed.
Results (D Proteomics identified 2 962 proteins, with 357 DEPs (199 up-regulated, 158 down-regulated).
Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway analysis showed ferroptosis as the most enriched
pathway. Hypoxic lung injury resulted in elevated ROS, MDA, Fe?*, and inflammatory cytokines (P<0. 05),
reduced SOD, GSH, solute carrier family 7 member 11 (SLC7A11), glutathione peroxidase 4 (GPX4), and ferritin
heavy chain 1 (FTH1), and increased acyl-coa synthetase long chain family member 4 (ACSL4) (P<0. 05).
Fer-1 pretreatment significantly mitigated oxidative stress (ROS, MDA, SOD, GSH; P<0. 05), up-regulated
SLC7A11 and FTHI, down-regulated ACSL4 (P<0. 05), and reduced inflammation (P<0. 05). @1In cellular
models, Fer-1 increased SLC7A11, GPX4, FTH1, GSH, and SOD (P<0. 05), declined ROS (P<0. 05), and
suppressed macrophage inflammatory cytokines (P<0.05). Conclusion Fer-1 alleviates high-altitude
hypoxic lung injury by inhibiting ferroptosis in pulmonary epithelial cells and attenuating macrophage-driven
inflammation, providing experimental evidence for novel therapeutic strategies.
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AR L5 Al (R 5 7 A 9% P 0 I T i g R 4 T AN
I EL A B, 5 A g B B 28 fige Bt it O AR, 7T e R A e
Jer i A v D A o ) A i A i 280 ok s P v R I
Wi, E A P S BN v FIBE T, TR >3 000 m
Hl X 725 LI 7K i 9 28905 56T 3K 196~89% Y L R I, 18
I v L B B T S I S A AR
R X o D gt 40 2 e i 483 40 e 2 205 1) T k2 S
i R BRI AR 28R YT T T, L TEMA G | Hb SE K
s A 30 A0 BE i 7R CAn RS 2R o) IR R g 5 0 )
FIUFIB-H E IR R BRI A AT, R, B
TBIT T A — & B R BREFRIVE R, B KH 259
SR FHIE AT AT X 8 ARG SR AR 475 2 9 AL AR A 950
B PR WA B = o DRI, Aok v SRR S 40 4 2% s
BLHI TR ATR SR, AT S 07 506 7 e S A AUl 1 2
HERT S Y FH 240K

ST RIEEL A Wk A B T AN A BRAE T
— BT A B AE TS A, 2 AR ) B et A Ak
YEHIGIES , LGB 22 4 S R AE , 32 AR i AR
W HUEAL B 2 S8 L B 4% FhAE Sl e . BB
T2 5 Z2 R0 5 1 A e B VAR 5G|, anBe] 7R oK 16 K
! R R i B B A AR
B -FERE L R R RRAE T 5 i 5 At
T R 119 56 R APt LIS kg B30 3400 1 2k 3
T2 LA Il 21 A, D S 5 S I 21 4 Ak i o 4R
HE TR B . Bk, IR 28 (lipopolysaccharide,
LPS) 512 i i 47 v, il 1 Bz 40 i th PR FE T, Ho BB
SR A SR R L FER R R A R R S
BRAET X R IBFFY J7 I, ZHANG 2517 % PR o i 4 5
&S5 PR W A 20 R T AR S A | AR E S LA
FeBRIET . AN AT R B o R R R R S
I s 4 L Ak e T, DT O 21 20 B A AR L =
SROMGLAE e A , o e e D LT AR L 2R ) R A . BRRTE
AR A8UAH S 35 o 0 HCAth St DR 45 S 1 i 43 493 vh 2 A7 BR A
T IYAROCHIFSY B AR T 7E i SRR A 5 0 i 4 vh
B VE AL 7 AN TE 2 . B2 -1 (ferrostatin-1, Fer-1)
ST — P RFE T AW RIR) |, O 2 0 R e A A K 4R
FIM L BRSE & IR, Fer-1 38 2 400 41 £k 3 T AT LA % i
W T 00 AR B4 (ELZA 70 7 i A v D
RS A 45 005 B i e i 2 41

ABIF 58 3 T4 1 2H 2 H R S A o AR AU 45
H ) SRR S5 VR AR B, 2D e R AR A v DA
S A5 00 40 RS AR | R GE Ak B I Fer-1 56 iy JL {1 AUt
P 0 ORI AE T, Ay i SRR R 45 47 8 B AR i v
TETRT J7 5%

1 #MR57FE®

L1 i

1.1 SCsezh¥ 5410 SPF ¢ 5~6 J&] i ME 14
Wistar Bl 18 H, R BRI 210~230 g, 1 F 357 DL AR
(Em0) A=W ARG R A o R B % T4 3R
50% i 24 “CE A7 WSO IR45 12 h YRS rp 7250
6 T Uf iP5 25 R BRPRTE TR B 3~5 do ARBFE&vh
] N IR A 5 4 B B B 2 A B B 2 i o (A o 26
82021-623-015). AU FZAE(BEAS-2B human
bronchial opithelial-like, BEAS-2B) 4l ifd & . A Z& 7 A
ML HAZ A0 A (tumor human peripheral blood monocytes-1,
THP-1) 4] F2 0 [ D85 3L R A PR ) L 1
38 o 48§ B 5 2 ) 41 (short tandem repeats, STR) X %E
DA IA 20 2R 1) st A% e e P DA SR AR 2 XI5 L
112 FESmalR Laest  REASIEH I A
1 H 4 (glutathione peroxidase 4, GPX4)Piik K4HE15
Mt 4 B A & A B 4 (acyl-coa synthetase long chain
family member 4, ACSL4) JTIK | B-actin PTIAE B
abeam 23 1), K BV BT 801 Z R 7 5 11 (solute
carrier family 7 member 11, SLCTA11) HiiA& Bk 1 &
B 1 (ferritin heavy chain 1, FTH1) $ii{& Il H 3 [E CST
2], KEIL-1 PR R R IL-6 Bifk \HRPFRiC APl
F1gG P A b 5T A LA A W) A B R
(reactive oxygen species, ROS) Y2 ¥ I H H A Sigma 2%
Al 45 B H K (glutathione , GSH) 75 22 4551 &5 14 F
W RAEYE RN A, A ALY 5 AL (super oxide
dismutase, SOD) M & 37 £ . N 1 (malondialdehyde,
MDA) I 5 150 & A H AR AL =R A IRA A,
Fe' & 4 R 3L R & 0 A R 3K F L Fer-1, B I
(phorbol ester, PMA) ¥4l H i MCE 2~ &), A IL-1,
IL-6 \ TNF-a ELISA 1 &0 A SO e 2wl
DCFH-DA 8511 A 35 = KA AR A, N GPX4,
ACSL4 B-actin HLAIA H 3 [E Abcam A F], A SLCTA11,
FTH1 ST [ L[ CST 2w, A IL-1,1L-6 \ TNF-a $
&I [ Proteintech /A ] o Transwell 2235 3% R4 B
LABSELECT /LM RHEA IR Al 44 ZUE RNA $2
U5 & cDNA K5 i) &5 Taq Pro i 7 SYBR
qPCR FUR I F R st MERE ) 3w o

1.2 RI7r ik

1.2.1 Shabs K 74 FERGY Fer-1 X} & LG
S A58 45 1 S 907 2800, ASBIF SRS 18 L SPF 2 I
Wistar K BRA%Z FEHLECT RIE 530 3 4 (n=6) : H AT IR
2l LA 5 4 K Fer-1 TP AL . 0 BEAL AR
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JE AR TE R AR 35 5 Fer- 1 T51 55 25 RO 480453 40 4
R LA 4 25 i e 1 0 Fer-1(4 mg/kg) 88 45 AR FHAE 2R
7K (0.9%)10 d, R 1R KRR TS 24 hJ5 ¥ 24K
FUE THRILEIR 5 000 m AR EARAM 1148 h, Ff
FHFBIEE R 5 000 m, A P HEESR - THATR B3 1 5 3 46
APEHIAE0. 5 m/s B FE . ZEMFIREIE 5 000 m Hf A6 T
fits P9 AR B L IS BT 10%~13% , Ui W S AL T v
MR S5 o FEAL IR MA] 25 K BRAR AL M Fok , 480 AN
S 2 A IR R A B 0 ) A 1 TE (20+2) C I 50%0~
60%. TEARJEARSE 255 48 h)5 W A b T 1 Fi e &
PRI B e AR DME AT S SR . AR RIRE T
T A NI 2 B AR AR BT fR T R 2o 20% | B
A T8 IR R X A5 o S 5 Bl 0 1) i AR FR el A
DURE A I 2 9K, — BRI S Yk B GE A S RS E
I IR AEAE TG , LA ke 5 3l 1) 18 52 AN 0 B IR
1.2.2 ZMAbBE R Arel O TR S T il
P49 A= B I g 240 Bt 5 4 3403 0 0 PR O B, AR
WF5E 57 BEAS-2B 21 Jifd 11 PMA 75 5 1) THP-1 40 Jifg 3t
BE FRAEARL G5 Ay I ST 45 495 2 R0 Fer-1 BB 4H .
100 L. PMA (10 pg/mL) 1555 THP-1 20 i ffi HAR Ak, 78
B o 55 37 460 (37 °CL, 5% CO,,20% 0,) F 557 24 h,
THP-1 41 i 4 Ak A W BE 1 MO 7 B g4 it . AR
B A S MRS T4 O, MR BEFE N 1% , CO MR EE N 5%,
K FH Transwell H5% 55 22 58 44 g AR SMIG SN 51 A 1 7Y
BRI, F BEAS-2B il 4270 T~ 6 fLAR IS %, THP-1
o r MO B WA B T 12, 78 1% SR EE 244
AR R 48 h g ARSI AU AR AR, R AU
41 . BEAS-2B 4l ffl 45 7 20 wmol/L Fer-1 il 4b 3!
24 h, PG A0 A0 AR AR AR R R SR 48 h E
Fer-1 FiBi 4 .

1.2.3 A% -5 B B 3% 42 (liquid chromatography-
tandem mass spectrometry, LC-MS/MS) 737 MK &
5 41 2% 40 7 ok H EASY-nLC1200 40 K & 42 5
Orbitrap prra S T =E e Exploris480 Ji 1 /% (Thermo
Scientific, SanJose, CA) o % 75 min 6 5 FILL T S5
FEAT B R 4 (data dependent acquisition, DDA):
LT 55 L RN 2.2 KV, 594 R 350~1 500 m/z; #MEEHL
JE R —45 VB -65 V, DL 32 BE R 1 57 1 I 5E 5 MST AN
MS2 [ 53 #4351 4% Sk 60 000 A1 15 000, B4 5 —
1t B 3 1 25 #2 #ll (normalized automatic gain control,
AGC) Y B A5 42 300% H1 75% ; MS1 1 55 KT 565 ik ] 1%
B 50 ms, 1 MS2 B e TR ST B 8] 2 22 ms ; [ 2
1.6 m/z, H—fLRHE BE A 27% .

1.2.4 HEYMEBSW {ifi Jf] Proteome Discoverer

2.2 A AT Sequest HT B35 43 B it 4y SC A4, I 1)
Uniprot N R B HE AT B o {8 FH Perseus X
A X6F A AT A T U — b X 52 o R LE S A A )
AbEE B AR K R (false discovery rate, FDR)<1% .
IR e AR 53 £>40 , H 4520 rh R 2 5 >80% 114 25 11 i
o FIH qUFIESG PAE)<0. 05, 2 HA5480>1. 55<0. 67
X 22 534238 i H (differentially expressed proteins, DEPs)
HATAUR K95 . KT 2 ZH 8]0 1% DEPs, {#i FH Oebiotech
TEZL T H (https : //cloud. oebiotech. cn) #E47 R IE/0Hr |
F 43431 (principal component analysis, PCA) LA f&2 2
i E S I QITNESIN 55 2 N B2 B3 2 T S IS 5 e
A Wi B Y 3 RUARA (Gene Ontology , GO ) 23 #T Fl19% Jii
O R ot AR S A | R4 B (Kyoto
Encyclopedia of Genes and Genomes , KEGG) 731
1.2.5 JMHLURHZEUE  RAWA 5% 5kt
TN RRIEOR B2 A 6 3hTH % B S 4545 3%
S FRUBE B B 5 min LA OR P 455 11, BBOR U2 21,
4 % Z W E 24 h AW, TR RS um  HE 3
)5, a2 AU T WLl 2H 2 B2 ik s | g sk D)
Fr BEALE R 2 > 20 4~ = AT (x200) , >R JH MATUTE
BELLO i 453 5 0¥ 73 22 ¢ - % M6 e, v v 14z 240 Ji 4>
00 it v 1] S v b 20 A o W A B i 1
A 45 75 %) il 9 A 280 % il 96 ) e JRE 8 A s v Ak
Wk
1.2.6 ROSHEZEKM  BORRUMH L, %
PKERDI R, THERAL S T N ROS Yok, & T s &N L 76
37 CIERIFE 30 min, FHPBSYENA 3 UK, AHKFFEES min.
TR, Y DAPL YR, & TR &N, S iRHE
10 min, H FARVE R AL BT 5
PEKFNE o TR0 WAUEE N MY A, IF R AR K
% . HUBEAS-2B #ijfy, 7N [A] 73 21 b RS , i PBS i
P 13 . ROS ZEEHE (DCFH-DA) JH JE IfiL 1§ DMEM
B IR B DL 12500 PR BULL (3R 20 o LA 800 /AL ¥
DCFH-DA I BIMALLYR , B T H AR ZEAF T 20 mine
W P, R 1 mL JC ML B 324, 1 3 min
A3, HE 3R, LL792 nL/ALYG DMEM 78 415 57 5%
IMAFLAR , %k 8 L Hochest (100x) , & F 4 HLKE 75 2% 1F
T 10 min, PR AR T2, I DA 1 mL JC I 35 5%
e TEVE 3 min J5 525, A 3 U, LA T mL JE ML B
FRHEE T OO0 WM T g,
1.2.7 a4 AR K BEAS-2B 41 P ROS 7K F-
H¢ BEAS-2B 4l e T+ 6 FLAR , 75 4%l &b B4 56 1
J5 e AL , PBS i Uk , B O AR A AR i AT Bk, T )
ZorMr . HIDCFH-DA B #5145 1 BEAS-2B £ /i ROS
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IR 4% 1:5 000 FAFR EL PRI £ AL Al DMEM K%
FRILAATEC IR S) o 7RO IR I A e |,
FEOEIA 1 mL DCFH-DA 1 W, 765 B3 95 &1
FIEE 20 min, FEA]EERE 5 minoKF B0 B I T s
DN TR S . 45505 , LA 1 000xg BB 5 min.
Frd LW P L mL BRI RIEVE 1, EE 3.
1 mL PBS B2 PR 1 40 L R, R I SE 18] BD FACS
Aria Il B A L ASGHA T2 3B -

1.2.8 GSH#WE  BOK ML, ¥ 4H 2 b
WK R JE7E 4 “CHE 10 min, L4 10 000xg 7E 4 “CF &
> 10 min, W EIH W T 68 GSH B9 & o X T
BEAS-2B 4 Jifd, ] 4 B ICTE N A B 1 R BRIAFITR S &
B AT AR AR 37 “CoK A iEAT 2 YR DR i VRl feft
HF 572467 , L 10 000xg 7 4 °CF B0 10 min J5 B
T 0 T2 GSH AU E o #5 GSSG Al £ U 11 2= it
FI %A B 10.0.5.0.2.0.1.0.0. 5 wmol/L. GSSG
VS WL PR M o BEFLIINA 10 WL AR S SObR o &, 2%
JE A 150 wL TAEW , 7EZ IR E 5 min 5 A 50 pL
0.5 mg/mL ) NADPH I W , 18 %) 5L 25 min Ji5 , {1 1]
FERRASCI E R RE[ 0D (412) Ml . R HEAS [R19 B b e
i T 5 4 W G BE 22 ) A v il 2R, T SRR Y B GSH
T,

1.2.9 MDA F#aME  HL20 mg KR4 L, fH
FHRCRFE AT RIS BRI I 500 WL A BT 1T 4R AL 571
YRSEATIE R A 510 L) 10 000Xg 7.4 “CF 5.0 5 min.
IR 200 WLAE M FEARRIN . FH MDA I 5] &
(MR AP A BR A7) $2 108 B 15 E A7 A6 I
1.2.10 SODIEMEM & e oK B 2 23 1] v A F
FE SR A, WSO L 53K i FE R 7P 25 2R A7 1 Ak B
(60 W, A} 0.5 5,15 min), A 10 000xg 7£ 4 ‘C T &L
10 min, SRS TR . X T AIRREAS  ISCHE 4N i J5 7
4 °CF L2 000xg B5.0> 10 min, 5+ &, FPBSTEA 2K,
Bl 5 % 20 LR A R AT R 75 (100 WL THIBR S s, 10 min) .
1E 4 ‘CF L 10 000xg 5.0 15 min, BB R .
SOD il i 37 & (B AR A A F R A BRAA 7)) 42 156
iR PRy a8

L2011 WRREFEERM i Fe™ & B
UL AT, B0, 1 g KFRIBZHZ, A 1T mLix
AT UK 2138 £ 4 “CF L 10 000xg 5.0 10 min,
B Sk BRI B S A 100 ik 2, 785018
A1J5 37 “CEFE 10 min, MILA 100 L 505 780 IR EE 1%
5 min, A 12 000xg 250 10 min, /NGO I E 26
HLAH 200 wL T 96 fL AR , (i FH il A {500 22 W O B
[OD(593) ME. HRHEAS ) A v o 0 A5 P 2 s i 24

HlbR e LR TR Fe™ 2
1.2.12 ERNA#EAIRT-gPCR  BUKFUZHSL,
F HAD A E S A ACIR . BRI IA 10~20 mg
I ZHZUREAS 5 500 L 1Y RIPA 2L 2% M, 18 10 i3k
oo IR % 2 0 B S A P B 5 6 T A AR AR B0 I
SEAMPYLTE, INA 500 LAY RIPA 247 2% i, 76 i i
P dn R £ 0 W A AT . R A 40 B 41 20 RNA
P& Bt 7] & e 1 I A5 B8 BOK BRU 20 4L 8 RNA, il ]
nanodrop I € $E B RNA ¥ B, HR 45 cDNA Sz 5% 1057
VLIS B RN RIR A . ShRUE R SR T
15 E| /9 cDNA 7= ¥ 28 i B¢ J5 H T Taq Pro i H] %Y
SYBR qPCR Tl ik W K2 AR 2 ¥4 2 , 5] 4 48 NCBI
(https ://www. ncbi. nlm. nih. gov/) It i 5% < B A1 N
JPA R, B AR T O E ) A wlE AT 6 8, >R
QuantStudio 6 Flex SZHf 5 & PCRIEA TP 14
1.2.13  Western blot Kl #%-2H K S 2121 #1 BEAS-2B
Ml ACSL4 .SLC7A11.GPX4 .FTHI .IL-1.IL-6 . TNF-a
FEERBKT BOKEIZ, Fri 40 mg, 600 L
AR AL, 75 4 °CF LL 12 000xg & L
20 min; W AE 40 MEREAS | 100 L 85 11 24 W 24 40 it
JGTE 4 “CT LA 12 000xg #5020 min. Fifi 5 B35
FHBCA T8 (1 B B 2= — 8Ok E RS
10% 5% 12%SDS PAGE HLIK 73 &5, ¥ I 5 T 5% Wi AR W5
¥yEFH 1 h, 2» 5 m A ACSL4 . SLC7A11.,GPX4 . FTHI .
IL-1.1L-6 \TNF-o }% B-actin HifAk 4 CHEH 16 h, Vi
J& A HRP AR e bt 1L 2F 1[G i 5 = i kL &
1 h PRSI ECL &G, fiH GEL DocTMEZ 4= H
BB AR R G A IR Tmage J B UEAT 4570 JK I
HHT. L B-actin NS 1T HARER AN &k
it (B E A RBKF=H I E A5 KNS5
iR PEMH)
1.3 “RitF o

i F GraphPad Prism 9. 0 #4748 1143 #7 , I8 i
KIFIE R IR R 2 T 225308 (ANOVA)
¢ A B (58 KT aa=0. 05) e & 2 4 5% 2 41 %
AR BRI A RIKSF, P<0. 05 Fm 22 7 BA G

2 &R
2.1 ZRAKEIHAG K BRI REGRAFE WG
E Rk T kR

5 N7 v DRGSR AT 45 45 R R TR S o B 4
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