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[ Abstract]
lung cancer (NSCLC) by modulating lipid metabolism and inducing ferroptosis. Methods: Human lung adenocarcinoma cisplatin-

Objective: To investigate whether Shenmai injection (SMI) improves cisplatin resistance in non-small cell

resistant A549/DDP cells were divided into the following groups: Blank group, cisplatin group (23.3 pmol-L" cisplatin) , SMI
group (20 g-L"' SMI), cisplatin combined with SMI group (23.3 pwmol-L" cisplatin + 20 g-L" SMI), cisplatin combined with
ferroptosis inhibitor/inducer Ferrostatin-1/Erastin group (23.3 wmol-L" cisplatin + 10 wmol-L" Ferrostatin-1/5 wmol-L" Erastin) ,
and cisplatin combined with SMI and Ferrostatin-1/Erastin group (23.3 wmol-L™" cisplatin + 20 gL' SMI + 10 pmol-L"
Ferrostatin-1/5 wmol-L™" Erastin). Network pharmacology, transcriptomics and metabolomics, Cell Counting Kit-8 (CCK-8)
assay, transmission electron microscopy (TEM) , colorimetric assays, and Western blot analysis were employed to evaluate the
effects of these treatments on A549/DDP cell viability, lipid droplet formation, lipid metabolite levels, mitochondrial function,
lipid peroxidation, glutathione (GSH) content, total and ferrous iron content, and effects on ferroptiosis and autophagy related
protein expression levels. Results: SMI improved cisplatin resistance in NSCLC mainly by targeting lipid metabolism-related
pathways in A549/DDP cells, affecting tumor cell lipid metabolism via autophagy, ferroptosis, and glycerophospholipid
metabolism pathways. Compared with the cisplatin group, the cisplatin combined with SMI group showed significantly decreased
cell viability (P<0.01) , increased lipid droplet accumulation (P<0.01) , and reduced mitochondrial maximal respiration, basal
respiration, mitochondrial membrane potential, GSH content, total iron, and ferrous iron (all P<0.01). Mitochondrial reactive
oxygen species (ROS) was significantly elevated (P<0.01) , and lipid peroxidation levels were significantly increased. Protein
expression analysis showed significant downregulation of solute carrier family 7 member 11 (SLC7A11) and p62 (P<0.05,P<0.01)
and upregulation of ferritin heavy chain (FTH) and microtubule-associated protein 1 light chain 311 (LC3 II ) (P<0.05, P<0.01).
Compared with the cisplatin combined with SMI group, addition of Ferrostatin-1 significantly increased cell viability (P<0.05) ,
decreased mitochondrial ROS levels (P<0.05) , alleviated mitochondrial shrinkage, and reduced lipid peroxidation. Conversely,
addition of Erastin further decreased cell viability (P<0.01). Conclusion: SMI improves cisplatin resistance in NSCLC by
inducing oxidative stress, which may trigger ferroptosis through upregulation of lipophagy.

[Keywords] non-small cell lung cancer; cisplatin resistance; Shenmai injection; network pharmacology; non-target
metabolomics; lipophagy; ferroptosis
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400 WL, 20 Ja % 3= 46 N 8% & 20 min, Hl DMEM/F12
BBl % 5 R VR AN, O OB L O O T A RS
W2 EAF T Rz
2.3.12  HHRIZENITE T (Western blot) il 41 ffd 25
H &k AS49/DDP 4 Jifl £ Fh 7€ 25 cm’® 15 57 K
b, AT ] 40 i W) T E 2 24 24 h 4k B S ) A549/
DDP 4il it , Wi 5 40 L, T vk & 24 % 30 min, WX |
W BCA B 4 11k B, 2 11 A8 Mk S IR A7
T=20°C. f8J1 10% 43 2§ B #E A7 LUK, 110 V L Uk
3hJE, B F UK EE R BUR i IR OE A -1 4 -0
YR - I - - 40K -V 0 - B A T O 4 e, B RO E
25 V.1 A .30 min. %% )54 5w — 9 £ ¥ (PVDF)
JE 5 7% 22 o AR PR B AT, F R BT 1S min, i
A —#H (FTH,LC3 I ,B-actin, SLC7A11 1:1 000,
p62 1:10 000, B-actin 1:20 000)4 °CH¢ F 1 77, A
ZHi(1:5000) , EEAEIRIEE 1 hg , &R 1L AL EE
fit -20 2% v 8 W 8 30 min, i ] ECL i 5% W& ik
17 %6, F Image J 1.52 54 i 45 4540 20 Hr o
2.3.13 Hits 5 >R GraphPad Prism 8.0 £ {4
i Microsoft Excel 2019 X} 52 5 45 5 ¥ 47 45 1+ 70 #r
FAEPE RS R U x + s 2, WL H AR H e
5 Hr, P<0.05 Rn 22 RA Gl # = L.
3 &7
3.1 W2 PR S A
3.1 B3 U T 2 H A e A8 A I AR
fdi FH TCMSP .ETCM £ 48 JE 45 4k 2 42 1 5 i iy
S W A B R AR AR R RS T PN BR E R I
EARAT S 27 T WA R A 991 A, i I B 5 08 A
i I A5 3 25 5 A5 6 409 41
3.1.2 B HSRIO EAEM S R K991 4
S 1 S TR R 6 409 A TR 24 0 5 B s 4 LR
B 375 #0845 333 4, f# FH CytoScape R 4& P 5 41 4
HEARPAZ AL 5 214 IR A O S B B AR
M2, WAL 21 A0, 86 kil SETHI S
RNA-Seq 28 4 48 i 745 BB B A% 0 M 5 & T BAE
25 ] DL 15 58 1 s R b Rk
3.1.3 ML YIEE S E K e E T X333 4t
AT GO EEAN BB 172 FmELR &
BT 20 ERE R AERE S H kAT vl Ak, 45 R 4
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T T T R SR W RN R B R
fb BRSSO E AW R IE T 2 M X
JE B Y IR 4 . KEGG &85 S i1 £ 1, 2 542 7 3 i
M NSCLC WA T 25 ¥ K 146 454 835 & L i
%, AL FE R A R AR i R Bl Jhkook R R AL | 22 TR
L& A (MAPK) 5 5 8 1% 5% . GO fil KEGG 43
Brat R R, S 2 10 50 0% NSCLC A i 24
FIRE 5 R BT A O #E— 2D R R IR A5 R P i R
Ji R 2% 2% BAR IS AR W & (BP) (A1 414 (CC) 4%
T Yifie (MF) #4743 28 -4 FH -log,10P HE 7, H (g
MM 155, T IREAK AR 47 5%, ik
FEAN AL 5y Ay T Ve B A W R G A 35 Ak kAT AT
WA AT BT & B, X 2 5% H 5 05 g 05 g BE T 55 % D)
K. GO .KEGG 43 # &l K GO 43 H7 H g Jot A O 4%
I UL 184 58 1 R B b L
3.2 AR A
32,1 HEAREAHCHE T R T as R R,
G 2E RN WA 6 G 2 22 0 S Y 4 400 e T B X4
FELRRXT Al Sy o B R A0 BRI B 2 S A A, AR S
0 ST R R LA B TSR . PCA A5 4y BT D
588 L1 RS RRS nbE sk
322 WBEXESFERAEYOGEE Kol B R
B G 1T 43 BT O 0 25 S R B . SR 4
PO, A 356 5 2 22 T S R 4 3 M i 1 065 B 22
SRe B AR, b A 315 R/ 22 SRR A E I,
286 Fift 22 S i AR T U L AR R S A 4 I
R G S 22 T 2 22 SRR I i 2 O RS 45 L Tl
J B A 5] R TR T AR 25 2 4 RD IR A 4 2 4 4 i 22
SR8 A C PR T A R . SRR SR 4
A AN A 2 242 1 S AL 0 R AR 4 A7 7 B 3
Z5 . ARG E G T 2 5 IR R 25, X
o 2% S i T LAH Tk B AR o5 L s K, ol 55.78% , HLik
FMERRSE, R 20.22% . 25 RHR BT AT 1 kR 2%
JIE 0T 19 J2 Uk R S AT R DG R B B #A] TOP 10,
S IRGAT IROE B UL R A kL. iz AR S
W 2% 24 B 2% T ) R Y B JBAH 6 % H — 3
323 WHEZESFIERES T KEGGHEE I i
LIPEA T.Exf 22 55 I8 Jot 43 1 #4730 [ ' 4 40 B , 15 3]
WEAE 22 IR M KEGG & 16 0, & 4 3 7
BRAET CH e R A B S . 22 R IR T/ F KEGG
ST Sa TR R O 1 A2 S T e e LT
2y L AR O ) AR A B R S T
#0385 NSCLC ATt 25 7 68 5 B i VERFE T L A W 55
A,
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3.3 RS

3.3.1 B E TSN A549/DDP 40 A7 1% R K NG %
TERC R RE M 5 R A b I B 5 22 TR TR
ZH 0B AT 15 R AR (P<0.01) ;35 5 A 5% 1k W%
K, 5 A A LA AR K G S 22 1 ) T 4R T
KA B AN, BODIPY ¥ 4t (1, % 3, 5 JIf
B P IUEATR G 2 22 V0 S W 4 Mg ik 4 o b 3 T
F(P<0.01), W1 . F2. F1.F2, FR4REE
W, 2 22 1 30V AT i 38 3k 52 e B T TP B IR AS549/
DDP 4fi il 14 4715 % .

*1 BEFER AS49/DDP AMTFE RN (X+s5,1=6)

Table 1  Effect of Shenmai injection (SMI) on cell viability in
A549/DDP cells (x+5,n=6)

415 e TR /%
2 HA 99.99+4.26
JFEEA 21 23.3 wmol-L"' 93.00+4.04
S 3 ST AL 20g-L" 78.04+4.05
RIS 2 A B4 23.3 wmol-L 420 gL 70.08+5.63"

S IAR 4L LE A P<0.01( £ 2-% 4 T7])

®2 SEFHEI AS49/DDP A AEETHH BB F I (x+s5,n=6)
Table 2 Effect of SMI on lipid droplets formation in A549/DDP

cells (x+s,n=6)

) e e
2 4 2.29+0.18
N5 5128 23.3 wmol-L" 2.39+0.73
S SR 20 g-L* 5.85+0.77
WAAEE A 222 1 W ZH 23.3 wmol-L" +20 g-L' 7.07+1.08"

TE: A ZS HA B IEAL ; C. 3 2 0 g5 4L DRI & 2 & 1
SR (P 2-14 6 [6])
B1 SXFH B3 AS4/DDP HAAEEERIENZ W (& HE
%, x4 000)
Fig. 1 Effect of SMI on lipid droplets accumulation in A549/DDP
cells (TEM,, x4 000)
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B2 5% T 5% % A549/DDP 48 At BS i 2 B
B3 ,%x400)
Fig. 2

IR (D8 R

Effects of SMI on lipid droplets accumulation in A549/
DDP cells (Fluorescence Microscope, x400)

3.3.2 S FE TSN A549/DDP 4 fif £k kA 4 Ak I
W/RE Tk A R sE e i T 35 AF PUFAS B 1R 3L
Z: 5 g ik S Ak TSR AR 2 41 i 4R Ak R U 32 A
T o A AR S 56 6] 258 20 A A% S 1k oz 38R i J5 ot A b
L5 . T Yei i Mitotracker %2 2 25 45 2%
R, 5 EA L H A AR G 2 22 1 B i 4 4R A
RE T WM, HZR AR 2 R 50 Z0RE . #0R
I A 56 £ 2 42 VE 5 W 2H A549/DDP 4 il 7] RE 77 78 £&
B AR Ty 68 27 Pt o A i AR 5w . P EA
Seahorse 1k 45 6 M 4R 1A D RE , 45 9 & B, 5 T4 20
LA AR IR A 2 242 10 S W AL S AR S Atk I W 1 0 8¢
I I {F 25 I (P<0.01) ,MMP #1 GSH & & i %
AR (P<0.01) , 2k ki & ROS 4 i i 2 T (P<0.01) .
s, R BT A AR ET C11-BODIPY ™™ L fa,
B, 55 R 2 L3 AR I A 2 22 10 5 W AL B I o 4R
KR THE . R 3~ 4, £ 3. %4, F 5~K 6,
gE L 3RW1 2 22 S T R R A1 ) AR

FAE BTt S A K F-FEAK A549/DDP 20 A Y 4715 3

A B
C D

B3 2T AS49/DDP 40 B £ Rk 7 4% B9 &2 I (0% Bk
B ,%400)
Fig. 3 Effect of SMI on mitochondrial network in A549/DDP cells

(fluorescence microscope, x400)

B 4 £ & i § & 3 A549/DDP 40 Bt MMP B % M ( % 5% %
Jt,x1000)
Fig. 4 Effect of SMI on MMP in A549/DDP cells(IF,x40)

*x3 SZFEHEI AS49/DDP ALK R KFRE EMFERENZI (Y+s,7=10)

Table 3 Effect of SMI on mitochondrial maximum respiration and basic respiration in A549/DDP cells (x+s5,n=10) pmol-min’'
4151 i S SN[ AT 0
Sk 77.17+11.73 76.37+10.56
T 20 23.3 wmol-L" 74.34+14.96 70.40+10.74
ST A 20g-L" 49.42+10.97 42.07+7.06
LRI A 2 2% TR S W AL 23.3 wmol-L'+20 g-L"! 40.94+6.81" 32.54+5.23"

x4 BEFHEIT AS49/DDP 4K MMP . ROS.GSH ZE MM (x+s,n=6)
Table 4 Effect of SMI on MMP,ROS,GSH content in A549/DDP cells (X+5,1n=6)

215 Wz MMP AEXS 26 I, ROS V-3¢ 60 B /% 10° GSH & fit/umol- g
2 HA 0.62+0.05 4.52+0.64 581.58+16.66
IR 241 23.3 wmol-L"! 0.68+0.08 4.73+0.41 646.75+4.90
S AR A 20 g-L" 0.58+0.08 38.73+3.18 422.75+5.96
LA BR 2 27 1 S i 4L 23.3 wmol-L'+20 g- L 0.53+0.06" 49.03+3.09" 475.53+7.43"
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B 5 S&id 53 AS49/DDP 4 i £ R ik ROS K F R F M (G
72, x400)

Fig. 5 Effect of SMI on mitochondrial ROS levels in A549/DDP
cells (IF, x400)

3.3.3 55 1 WA AS49/DDP 41 i 2% ki 4 4 5E
I O RS- R W 3 I/ A o 1
Ferrostatin-1 Wi £ & B, 5 040 B & 2 22 1 O W 4
o B, AR B A S 22 1 5T W A Ferrostatin-1 41 1
A549/DDP 21 g 17 % % 8] & F+ 5 (P<0.05) , & W]
Ferrostatin-1 7 # K 4A Bk & 2 2 3 85 5 10
AS549/DDP 4 M /7 1% Ak . 3 — DA B FE T
7% 57 Erastin W28 & B, 50040 20 L 42, 4 Bk &
Erastin 41 i) A549/DDP 4 Ml 17 7% K B & % ik
(P<0.01) ; 5 H1ER A 2 22 1 565 W 4 b, 4 BK
A 5 1F SR BE 4 Erastin 20 40 M9 A7 15 R I 2 A%

Bl6 SZiEH R AS49/DDP 4 fg Fid | K FE R0 (G
6, %400)

Fig. 6 Effect of SMI on lipid peroxidation levels in A549/DDP
cells (IF,x400)

(P<0.01) . ix#uZ JILE R U], WH B & 2 2
SR W % 5 14 4 L BE T 5 Erastin B A [5] B (93 5 40
MLBE TR A O B = 36 H T if — 25 2 iF 40 i At
T2 HJa, 5B G 2 22 1 50 WAL e 3, LA Bk
A 5 7 1 5 BE A Ferrostatin-1 2H ) 26 k7 44 4% 45 31
S0 5/ R A S Ak KT B I 5 50 4 B
S ETF WA R, S S % 0 7Rk A
Ferrostatin-1 20 i) A549/DDP 4l Jits £ ki & ROS /K ¥
B B AR (P<0.05) . W #S~F 7, B 7~K 9, % I
W, S 3 T OV TT AR A T BT TR IR AS49/
DDP 41 i 77 1% 5 .

R 5 Ferrostatin-1 3t IF$ABE & S Z L 51 IF S AS49/DDP FARETFER T LRGN (X+s,1=6)
Table 5 Effect of Ferrostatin-1 on cell viability induced by cisplatin combined with SMI in A549/DDP cells (x+5,7=6)

2157 i35 F715 2%
T 20 23.3 pmol-L" 99.95+5.05
I 5% 45 Ferrostatin-1 £ 23.3 pmol+L7'+10 pmol-L" 93.70+8.59
MU 3R 4 23 22 1 SR 41 23.3 wmol-L'+20 g-L"! 79.56+2.98
EEAT A 2 22 VE S5 WK A Ferrostatin-1 41 23.3 wmol:L7'+20 gL' +10 pwmol-L" 85.74+3.79"
E SR A S 4 1 AL g P<0.05
*& 6 ErastinXisABK &GS ZE5RIFES AS49/DDP AREFEFRRTHHHIE (F+s,n=6)
Table 6 Effect of Erastin on cell viability induced by cisplatin combined with SMI in A549/DDP cells (x+s,n=6) %
4153 e FEWG A

MG 20 23.3 wmol-L"! 100.00+8.00
J A 8% 4 Erastin 41 23.3 wmol:L"'+5 pmol- L™ 84.18+6.01"
TR B G 2 22 1 S i 4 23.3 wmol-L'+20 g-L ! 87.34+2.76
BEEAER B 2 22 1 S W 4L 8K 45 Erastin 21 23.3 wmol-L"'+20 g-L'+5 wmol-L" 62.46+8.20

T IR LA 1V P<0.01 5 5 IUE1 IR & 5 42 T i 41 B> P<0.01

3.3.4 ZEF SN A549/DDP 41 i kB & —
MW E TR BRI T R KA A Bk
- 138 -
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%7 Ferrostatin-1 X REABK & 2 2 i 51 K 5 5 AS49/DDP ALK {F ROS K FHIFM (xts,n=6)
Table 7 Effect of Ferrostatin-1 on mitochondrial ROS levels induced by cisplatin combined with SMI in A549/DDP cells (x+s,n=6)

41 51 R ROS V#4538 & (< 10°)
IEE( 20 23.3 wmol- L™ 14.20+2.21
JWTEAE 4 Ferrostatin-1 41 23.3 wmol+L"'+10 wmol-L" 23.70+1.24
WBLEATR A 2 2% TR ST WA 23.3 wmol-L'+20 g-L"! 44.86+3.89
AR ER G 2 22 1 S B G Ferrostatin-1 41 23.3 wmol+L"'+20 g-L"'+10 wmol-L" 38.01+2.39"

TE 5 222 BT AL e P<0.05

D
L ALSALL B 4A T 4 Ferrostatin-1 41 ; C. AR & 2 22 1%
SR ; DR A 2 22 T8 S IR BK £ Ferrostatin-1 41 (& 8 (& 9 [A])
& 7 Ferrostatin-1 3t II$HEE & S Z T 51 5 S H A549/DDP 4 i
BRIET RIS M (B A8, <15 000)
Fig. 7 Effect of Ferrostatin-1 on ferroptosis induced by cisplatin

combined with SMI in A549/DDP cells (TEM, x15 000)

8 Ferrostatin-1 X1 I $A BX & £ & iE 5 & Xt A549/DDP 4 B AR F&R
TEAABRM (RPEF, x400)
Fig. 8 Effect of Ferrostatin-1 on lipid peroxidation levels induced

by cisplatin combined with SMI in A549/DDP cells (IF,x400)

BN A S 2 EH WA B 7 & ks
T E R (P<0.01) . WLES . FI 10, 4
R, S A5 S 1 AS49/DDP 4 il B FE T
FEBE BT R AR RS R A

100um 100um

0ol
C D

B9 Ferrostatin-1 3} I $A B & 5 & i 5 ik X A549/DDP 28 i1 2% i

i ROS K FHZME (HAEH , x400)

Fig. 9 Effect of Ferrostatin-1 on mitochondrial ROS level

induced by cisplatin combined with SMI in A549/DDP cells

(IF, x400)

K8 SZIEHRI AS49/DDP MR BHKBE FHIZM (5 £ 5,n=6)
Table 8 Effect of SMI on total iron of cell lysate in A549/DDP

cells (x+s5,n=6)

141 . @%Eﬁ&%

% F/wmol- g
25 41 66.47+16.38
JIGE 71 2. 23.3 wmol-L" 209.02+13.62
53 W SR 20g-L" 66.82+15.11

AR A 2242 B4 23.3 wmol-L'+20 gL' 90.96+31.79"

TE 54 AL H A P<0.01(F 9 [F])

x9 BEEHHEX AS49/DDP AR T E F R (v+s,1=6)
Table 9 Effect of SMI on ferrous ion in A549/DDP cells (x+s,
n=6)

; AR 52 G 5tk
A i i (x10°)
S| 9.3+0.7
L1 21 23.3 wmol-L"’ 20.6+5.6
SE T WA 20g-L"! 6.7+0.9
WA S WS4 23.3 pmol-L'+20 g+ L™ 7.240.8"

+ 139 -
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C D
WAL HAL BN C. S 42 B WAL ; DA 5 S 42 1
S (E TR
E10 S E5 %%t A549/DDP A K T4k 5 F &M (5hE
Jt, x40)
Fig. 10 Effect of SMI on ferrous ion in A549/DDP cells (IF, x40)

3.3.5 SIS A549/DDP 40 ik BL T K [ W
MREHRRW R S s, A 2=

FE S H SLCTATL . p62 7R 1126 35 /K V- BH B A1
%5 BHA 43 % 5 X (P<0.05, P<0.01) , 1fif FTH,
LC3MEHRLKFH BT &, R EAERIT R
X (P<0.05,P<0.01)., W 11,510, 458 £, 2
XU WA S B AS49/DDP 4 L Bk AE TS 5 A I
EP

P62 WD w— — ) Dy

SLC7A11

- . e 35 kDa

FTH o s g 502

LO3T | i mﬂ 14 kDa
S s e e )],

[-actin
A B C D
E 11 A549/DDP BB p62.SLC7A11 . FTHFI LC3 [ EA RIL Bk
Fig. 11  Electrophoresis of SMI on protein expression of p62,

SLC7A11,FTH and LC3 1 in A549/DDP cells

£10 BEFH X A549/DDP P SLCTA11 FTH.LC3 Il .p62 BIS N (X+s,n=3)
Table 10 Effect of SMI on protein expression of SLC7A11, FTH, LC3 1l and p62 in A549/DDP cells (x+s,n=3)

2153 1353 SLC7A11/B-actin FTH/B-actin LC3 II /B-actin p62/B-actin
2 H 4l 0.75+0.35 0.35+0.20 0.83+0.26 1.60+0.85
520 23.3 wmol-L" 0.63+0.17 0.36+0.22 0.67+0.06 0.89+0.20
SA G A 20g-L" 0.53+0.22 0.36+0.17 0.96+0.10 0.76£0.14
LA BR G 2 27 1 4l 23.3 pmol-L'+20 g-L"! 0.19+0.05> 1.44+0.20” 1.09+0.15" 0.33+0.04"
TE S 4 T P<0.05,7 P<0.01
4 it PUFAs, JE M9 40 . i LU 260 % 30, J5 % T

H T K 2 808 3 12 il i 2 8 e B o fe Ty
J&= H TR YT NSCLC i % H T B, WEAAE % H
B ALY 25 %), TR W LT 25 A1, e e L 24 [ R, -
A IR YT S0 B AT LAl A I R B Y T
M VIFG R o S22 W SR AR DK ok, 9F 4
NS RHasBRmik, HoazhE ] Kihoo
ALK B, £ AHR I 22 A FR BT AR L
Lo HEEAVUHHTENE, 5aSHSERAEE,
AT AWML, FREA AR H 2 T 4 2 B 2R AF 5%
25 0B IR IR A5 S 22 v SR 0T g 3 a5 g
R B B 245 & 4 Jr U8 s% NSCLC ATt 25 . i
— 3 AU PR R B, 2 2T
NSCLC i 41 i 25 55 H- b o s AR 25 V1A G o H vl
WENRE A LA W R G 0 S AR B 38 AR fh R
I M P AT B AF AE RS R T A0 B R, A0 AR T A R AR
ko B 2 R b R A% 2L R A L P 6 A 2R FR
Hu s s Eam, maEdmElnd 2
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FUFS 5 109 i o L 58 mT 85 o e R 2 1N 0 i 9 1)
R BRI, BRI 0 A 53l B AF Al RO 3
JI AR S e A, O™ 5 A AR N . AR5 i
HL 5 R 9Ol e G UE S, AN B & 5 22 T8 I T i 5 1
5 NSCLC JIit 411 24 41 Bl 9 i 7 B 82 o B0 e 4l
2 2 1 B W00 NSCLC AR Tt 25 7T g 5 18 36 5
TR S 1 b R A K

A IV T R 22 Rl 4T R 6 T AR G, A0 40 B R T
FIE BRIE T I FE TS Hoh JBRBE TR AR )
b2 R AIE 22 — J& PUFAs 1 1 4816 5 3000 il 9 4 Tk
NE N . Y A8 TR AETE 1E 2 B PUFAs B, AN 32 R
il 149 B A% 23 B CBOBE K SF- 1) PUFAs, {8 41 Jifg X 2% 48
L O T < N CONE (P b i (N N = A LR 1
Seahorse 1 , B ff T4 166 5 2 22 8 S0 T 1 A549/
DDP 41 g (4 i it it 4 AL A1 ROS /K-, F i HL LRl |
T K (B AT MMP  GSH & &, R 41 B A 2 42 1
S 5 NSCLC AR T 24 40 i S0 F0 B 3 . Lk,
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i 1 CCK-8 ., %¢ Y {8 55 & BHL , Ferrostatin-1 7] DL
ROBER G 2 22 W 5T = 00 B KA AE T, o
% 40 WO A B A 2 22 1 505 5 19 R I 2 401k AN
ROS KRk o BLAh AR B A 2 42 1 5 W fig 0%
5 NSCLC U it 25 4 Pt 5 8% 25+ S — A 4k 2
T o W N, )5, i Western blot, & i
A 2 22 TSP ) SLCTATL 327 FTH R 1%
ik, SLCTALLZE [ BE % 76 41 i )W 3 T & a2 A fk ik
JEAR AR FTH HAT B Ak Bl 06 o, mT I 92 it A2 2k
B G, S 2 1 W NSCLC 4 i 24
Al g5 A AR A S AR IE T G

BRECT S —Fp @ WEVESE T, 40 i RE % L 1
Wik e 4 R 9 8 4, = 30 e S b sk T R
PR IR SR FE TS AR AR 2 A5 R R, S
1 Bk NSCLC 41 it 25 5 [ e kst T %%
VIAA 6 o 38 i K I 3 W AH DG B (1 LC3 T A p62, &
PG AR B G 2 22 VR ATV e A 4 5 LC3 T, IS p62
k. MG RS R B, e i AR I OIR A T % E
I R R A T T A I i S 504N I P 3 S R I TR A
i TH R IR L A AU SRR . s S IA R
S 22 1 S W Ao 15 5 SR AR I I 03 NSCLC I it
2y HHLH T RE S M A M LR E S B R AE T
Ak

gf AR BCA A 2 )R, IR 4N RT fg S
I 380 M P B R i A7 e DA 25 4 ok 1 Ak R
W AR AL, B i AT B BB A GSH 7 &Y
I, B A B %32 ROS #5407 , (A7 H WA F 52 i T
fifi 77 1) PUFAs B B, S 3O AE T HJ2 , AR5
i A X 2 22 0 B YA 9 PR A AT IR AR
A Xt L AE AR P K A6 T R B A U AT
— M W ARSI B BRI R S 5 S
72 VR PP e NSCLC AT 25 , T Al 5 1 o8 2k 14 6
17 Bz T ol H At 4 Ak 17 380 6 AR 56, (HA)3 5 1 —
BT . L5 b ARWESE S F I 4% 25 324 g AR i 4
SERGTNTA IR A 2 22 1 S V0000035 3R /0N 240 i e 4 9t 41
Tiif 245 (1 AT BEAIL R L 25 A PR S 52 56 56 F 48 5% H i 3 37
R AU B 4 R B 1 WA A P Ak E T s A 0N A
it e WAL TS 245 PV ), Ry I 825 22 TR S R0IR YT A /N4
Jie i 95 L4601 TS 245 1) 9F 9 48 A S B B O e, Ol adk—
A S LA AL 4 AL A S .
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