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[BE] HAY HTEAHER R (recombinant Newcastle disease virus,rL-RVG) 2 75i@ i Nif2-
GCLC-GPX4 jipg 5| A B A Ikt Jiik i3 N H 9 HGC-27 ZuM, 73 51 rL-RVG GHi s i
( Newcastle disease virus,NDV) PBS &% (X} HEZH) kb P HGC-27 e )5 , Fl CCK-8  Transwell {228 4 Jifd
RIJR SZE0 A 5 9 HGC-27 UMY 3E 5 =28 GERERE ST o IMABRIE T2 5] (erastin) (A% E2 AH5C
K F 2(nuclear factor E2 related factor 2, Nrf2) {i£ 55 ( TBHQ ) K457 ( ML385) 1 > T 4H , Ig i %A 4k
TR G 2% 20 9 — % ( malondialdehyde , MDA ) % 1 ; DCFH-DA % S8 e i 2 4 A A3 A I 3 14 4
(reactive oxygen species, ROS) [t & 1 ; Western blot , G ¢ Ja A | Nif2-GCLC-GPX4 i f{AH S H 3+
RGO, 85 SXT IR LA, fL-RVG R NDV A3 , 240 M i A7 16 R 3T B, 22500 i LB g 4R o, B
rL-RVG AbFHZH %50 18 2 (P<0.05) ;NDV Al rL-RVG 4bHi 4 598 HGC-27 4T 5% (R 2286k J1 ¥ 52 24
il 5 BT PP B B R (P<0. 05) 5 5% BRZH 8¢, B 4 Nrf2 \GCLC (SLC7A11 .GPX4 [ KIA T
K (P<0.05) , MDA JK-F- \ROS X F ik L JH(P<0.05) ,1L-RVG 4 _E Tl TR 54 NDV 21 1]
i, H. erastin 4 SLCTA11,GPX4 % [ ik F [ (P<0.05) ; 5% BE4H He 4, TBHQ £H . ML385 44 Nrf2
GCLC .SLC7A11 GPX4 R B4 3] EF- U FRE(P<0.05) , MDA 7K~F- ROS AHXf FRik 430 T B B 7t
(P<0.05) ; 5 rL-RVG 2 %, tL-RVG+TBHQ #H .xL-RVG+ML385 2 Nrf2 ,GCLC ,SLC7A11.GPX4 &FEH
Fik o5 B R (P<0.05) , MDA 7K \ROS ARk 400 T R . L FH(P<0.05) . &5 FEALH
WEeEE (rL-RVG) Al 3@ Nef2-GCLC-GPX4 i B4 1755 B e 40 MU FE T 00 A A=, i g e e iy A= 4
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Recombinant Newcastle disease virus rL-RVG induces ferroptosis of gastric cancer

cells through inhibiting Nrf2-GCLC-GPX4 pathway
GONG Kewen', TIAN Yidu', HE Yingjue®, LI Yang®, BU Xuefeng' 'Department of General Surgery, *Department of
Respiratory Medicine, Affiliated People’s Hospital of Jiangsu University, Zhenjiang, Jiangsu Province, 212000, China

[ Abstract ]| Objective To investigate whether recombinant Newcastle disease virus (rL-RVG)
induces iron death in gastric cancer cells through Nrf2-GCLC-GPX4 pathway. Methods After human gastric
cancer HGC-27 cells were treated with tL-RVG, Newcastle disease virus ( NDV) and PBS solution ( control
group ) , respectively, cell proliferation, invasion and migration were detected by CCK-8 assay and Transwell
invasion assay and cell scratch test. Ferroptosis accelerator (erastin) , and nuclear factor E2 related factor 2
(Nrf2) accelerator (TBHQ ) and inhibitor ( ML385) were added respectively as controls. The content of
malondialdehyde (MDA) in each treatment group was detected by lipid oxidation kit. The content of reactive
oxygen species (ROS) was detected by DCFH-DA fluorescent probe and flow cytometry. Western blotting and
immunofluorescence assay were employed to measure the expression levels of Nrf2-GCLC-GPX4 pathway
related proteins. Results ~ Compared with the control group, the survival rate of HGC-27 cells were
significantly decreased after rL-RVG and NDV treatment in a dose- and time-dependent manner, and the effect
was more significant in the rL-RVG treatment group (P<0.05). The migration and invasion abilities of HGC-27
cells were obviously inhibited in the NDV and rL-RVG treatment groups, and the latter had more notable
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inhibition than the former. The protein levels of Nrf2, GCLC, SLC7A11 and GPX4 were statistically
decreased (P<0.05), and the contents of MDA and ROS were increased ( P<0.05) in the virus treatment

groups than the control group, with the increasing or decreasing trend more significant in the rL-RVG group
than the NDV group. What’ s more, the protein levels of SLC7A11 and GPX4 were decreased in the erastin
group (P <0. 05). Compared with the control group, those of Nif2, GCLC, SLC7Al1l1 and GPX4 were
increased in the TBHQ group and decreased in the ML385 group (P<0.05), while the contents of MDA and
ROS were decreased and increased respectively in the above 2 groups (P<0.05). Compared with the rL-RVG
group, the rL-RVG+TBHQ group and rL-RVG+ML385 group had enhanced and reduced protein expressio of
Nrf2, GCLC, SLC7A11 and GPX4, respectively (P<0.05), while the contents of MDA and ROS were in

opposite trends (P<0.05). Conclusion

rL.-RVG can induce ferroptosis of gastric cancer cells through Nrf2-

GCLC-GPX4 pathway, and then inhibit the growth of tumor cells.

[ Key words |

recombinant Newcastle disease virus; gastric cancer cells; ferroptosis; nuclear factor E2

related factor 2; glutathione peroxidase 4
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ROPRHEBRIEAE RS 5 AR 4 Y ERIE, H
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S AFAAER/NT 40% . BRIETS I DIXON %7 £¢
2012 AFE IR D B — AR B AL A e s T TR 2K
X BT TR T A D A R R S 1) B s A
[ System Xe(-) 151#H

N B A AL R R T OCHEARAE , S PR R S
BRASA AR B Gy — R A B AL W 2 580 T
M. AT E2 #15% [ F 2 (nuclear factor E2
related factor 2,Nrf2) 7EA Mt A AL e J) 2 & 26
EERERY . CABFIEIESL, 0 2 e H o 44k
Yyl 4 ( glutathione peroxidase 4,GPX4) 0] 75 R EAET,
1126 Sk S50988 40 b AT A Nef2 5 ik i o Nef2
BRALT-HATEHUEN , M Keapl i 3Rk 75 519 Nief2
R T L 1) 900 40 25 B H K ( glutathione, GSH) A7 .
A AL -~F e = IR % 7 ( GCLC/GCIM) A48 e H
KRG G535 17 55 GSH 1) Mk & BUFIA#E A GSH 1 4R
B, 395 Nef2 #5551 i 3k Nef2 [ 5 GSH 7k
U, SLCTATT 38 S e 4 A R A0 A D SR A3 I
GSH,¥1A 1 ARE J¥ 5 A LA 5 Nrf2 2545 i35 5, Nef2
SEFEREARST TP DGR A, O JE AV A 4R B A JIE
Pt ] R ARG IR AE 40 A P Nf2 B 1 B 5k R 3k AKF, AT
I 20 MR S AZ B ARFEIA AT 25
fURE . GPX4 (S RER /K T GSH, iy LA 52
Nrf2-GCLC-GPX4 3 # 7] fig 175 3 15 I 4 i & A= OB T
HikE % 5 ( Newcastle disease virus, NDV) 75 83 44 Jifg
AT A EAT IR o WSS NDV Al LU
i pS3-SLCTA11-GPX4 3 4% 5 | Ji i 2 sk e -
B2 3k 9% 7 (recombinant Newecastle disease virus,
rL-RVG) 2 1 RIHEEHEEE [ (rabies virus glycoprotein,
RVG) K 4 Bedfi A NDV JEP P A M 2 [ i a3

Fug Ve 3R T NDV'™) ) AR BFSE & 30, 1L-RVG
NDV Y5 a] 5| & lifi fit g 24 I P4 3 P %8 (reactive oxygen
species, ROS) & & . p53 & M % i5 J| & 1 SLCTAIL,
GPX4 & H 235 T K, 5 800 g 9 40 M 2k 2e 1=, H.
rL-RVG 1% NDV 858 {H 1L-RVG fE R BT H
T AR MR IE T B L] v AT 2. ARWFFE Ml A fL-RVG
TS 9 HGC-27 4 i, WLE HOGT 4 a3 4 (=28 1T F
REJT, BRAE T AR W it & & DA S Nif2 \GCLC \SLC7A11
GPX4 AR IRIKF 2, BT fL-RVG 76 8 9
HRETRER A F-VEFIBIL] , b B J TR 7 SR A A a5

1 #M#ERHE

L1 25

RPMI 1640 3353 a4 M is W 8 b VivaCell
s E s N B HGC-27 40 B T8 SR AW A
F];NDV J rL-RVG 95 8 bk h I R V52 B2 BAF T BT I
BRAET AR E ) (erastin) W [ ¥ BT H7 T A 4028 B
Hoechst 33342 4t 4 % . ROS £ M ok 5 & 9 — %
(malondialdehyde , MDA ) £l 157 & 14 F FifF 5 = K
A=W W) 5 CCK-8 20 i 3 g A6 0] & B 2 80 &
AW L bt Nef2 Z2 e BEPUIA L R BT B-actin 2 FikE
iy B S =8 A\ et SLCTALL 2 st
K Pt GPX4 ZriEhiil bt GCLC ZmpEdifk
Pife 1gG H+L(HRP) E4i 1gG H+L(HRP) i {2
HAAEEY) A A 5% F R R/ R R/ RRER =P
H IR R AW 23 W) s Nef2 g ifE50] (TBHQ) (Nef2 1]
FI(ML385) Wy {35 [E MCE 2\ w5 RIPA Z&fif 2% v i
BCA A& w7 &0 A bt 23 A )24 w5 SDS-
PAGE i v vk 0 &0 B H i AERGA= 4 28 7] ; PVDF
ity B 25 [ Invitrogen /3],

1.2 Fik
1.2.1 ZHfuds g5 N H 9 HGC-27 4HMAE 5 10%
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G4 IV F 5% 5 # R/BERR/IR KRB R LW
RPMI 1640 #2553 5% , 3-4E 37 °C .5%CO, 185 5+
FAAEAC . AMBLRERT T 6 FLAR R, 1 20 M UG RE TR R RS THT
TR 70% ~80% I} , ¥ RE 58 A BEMLAL HET T 4341, 73 2 %) HR
#H ( control #2H ) .NDV 2 . rL-RVG 2 . £k E T- & 3 7
erastin T4 (erastin £ ) Nrf2 {2 3£ 5] TBHQ T4
(TBHQ 1) Nrf2 # i 51] ML385 -5 4H (ML385 41) .
NDV+TBHQ 41 .NDV +ML385 4 .rL-RVG+TBHQ 41 .
rL-RVG+ML385 2H ., %I H&ZH Jin A PBS J&# 400 wl;
rL-RVG I NDV %5 7 J5U i ( 10° TCID50/0. 1 mL) A1 TG
1L 35 RPMI 1640 2332348 10" .10° .10° .10* . 10° ,10°
¥ 5 2598 R ALY I A B 10° 5978 #5189 400 pL;
erastin ,TBHQ A1 ML385 4 A] DMSO % & Bic. il 1k &£
10 mmol/L [ iff £ &, A2 1 770 5l 383 7510 28 20 Sl A
10 L XF 7 () TBHQ K ML385 ¥tk , 1555 24 h 54
A 2H AN MR A T AH DG S

1.2.2 CCK-8523y ¥4 HGC-27 4Hffu'E T 37 C
AN RRE D5, 1 000xg B0 5 min, JEEJE A 10%
G4 ILIE 9 RPMI 1640 1537 3655 5%, A2 2x 10" 4~/ 1L
FEFNTE 96 FLARKG 7 24 h, AL I A [ B A Fov
FEAT 20 pL J5 4k S Ab B 24 h, DA AL PR A A X B8
(control ) , fif Ff} CCK-8 4 iu & Al i 751 & I e 25-FLI
YGEE{H (optical density,OD) , 315308 ¥ JiF A 26 21 it 77
%[ OD(JnZ) 0D (X} H8) ]/[ OD(0 finzy) —0D (X}
M) 1x100%  ARHEIZEE RV E — e U i BEAT AL,
A FREAE, AL I AGE B B BT, 0 )
FEF7 24 48 .72 h % IR ERAER NI H S A A 5
1.2.3 N ZEER ANE AR AL LS i HGC-27
4 24 h J5, 454 A RIPA 2 g0, R E)E
12 000xg 5.0 5 min, SRR A, H BCA ) 4 Hk
FE e Rl Bt 300 pL(FER 3 k) , 4% I8 MDA A5 il i
FI G BRI T MR e 2 =3 MDA ¥, MDA = (Ff
A% OD H-XF BRZH OD {H) / (bR ifE fh 4% OD {H - %) Hg
ZH OD {H) s ity Wk B/ 1 I 2 A AR YR I

1.2.4  DCFH-DA 5 CHRET B =X 4t i 43U il #
B HGC-27 4H a4 #p T 12 £, & Al Ab 35 H
PBS %R PEE AU ML, 4% 351 000 1 b 45 [7] RPMI 1640
B I DCFH-DA #5451, B A 37 C 4l g b5
FEARE R 30 min, ] RPMI 1640 1553 LS MG A A A
FHOE B T8t S0 H S BER (L4 i, R 2
EP &, 2K PBS ¥R E S (B O B, A
DCFH-DA 5&Y6HR4ER,37 CANERE F2M M F 30 min,
BRI ROS 5 o

1.2.5 Western blot £l RIPA ¥%5 R 24 i b 1
25 LA, 50 AR LS I 45 o B 1Sl 2R A IR
17 SDS-PAGE Hiik , SR )5 % & PVDF JiEE I RS W5k
BT TBST 7 W il 28 B A1, IS PA) 1.5 h AR 4

H 9% 11 Nif2 .GCLC . SLC7A11 . GPX4 ) KD {E 6
BT, 3 00 & 6 A — ik, 4 CukA G,
TBST WS BE 30 min, ¥ 5 ZHriiA, 4k 2k TBST 7
TRV 30 min, FAXES AT ER FIOL T .
1.2.6 ZAERIIRSCE 76 6 LA HERN A, 25 4
LG BE 2R TR 80% , P3G TR, 1 10 WL 48k 1 B Tk
A 3 SR LR, A B BE Xt BE 4] NDV 4 rL-RVG 4,
Ffra g BEZH o A PBS S, 1) 2b LA A A il A
NDV . rL-RVG S 8 W, 76 T U8 T 1 BEIC SR R 6 58
o 6 FLBRBCE G AR SR 24 h JHUH  FE R B T
FRRAA R SR T
1.2.7 Transwell {£285215; B HGC-27 41y
A Xt ERZH NDV 2H fL-RVG 2H, 4b 3 24 h )5, & JF G
THAL B, TGN 1640 K58 & IR e 4 i it
B, 4 24 FLAR I 600 WL 10% M 375 35 55 3%, A
2,00 1x10° AN, B F 37 °C 5% CO, KM 1557
24 h J5 4% Z R EE[E E 0. 1%45 i 0L, fp
T, WA T e S SR I14E
1.2.8 fugnotyits 454 1 9 HGC-27 4
TEIRT 4% Z R WEER % 4 h,PBS JF1% 3 1K,0. 5%
Triton X100 22 JEALFH 30 min, PBS 3V 3 ¥k,5% BSA #t
4] 1 h,7E 4 CIREET Nef2 —4700 7 8 h,PBS yE L —i,
TPUEIRIFE 1 h,PBS ik 3 YK, Hoechst 33342 #iiitg 4
et 30 min, PBS VUGB T9E00 W T,
1.3 %it o

X F GraphPad Prism 9. 4. 1 43843478005 7>
B, T DL x+s RO, PRALE] FL 8k F LSD-¢ £
55, Z AW LR R Ry 22501, P<0.05 Ry 22
SAGEE L

2 H#R

2.1 1L-RVG 374 § & HGC-27 %0 o3 34 %M

CCK-8 =L 5 I 25 SR /R, 5 % M4 b &,
rL-RVG F1 NDV 4b 3 B 95 HGC-27 404 24 h J5, 41
F14) A7 25 B 7 o 25 VA B T 85 I oz i % (P <0. 05, []
TA) o MFRBAEECH 10° B, 0 AY 15 J1 45> 50% 5 24
B A%k 10° 1), NDV 20 40 135 /1>50% , 1iif rL-RVG
LTS 1 <50% , Wk 5 1C,, AT 10° 5 F
AT G 2 SE 5, FZ W B Y rL-RVG F1 NDV 4b 3
B 9 HGC-27 411 24 48 72 h J5 il BAF G R, 4508
7, B HGC-27 4 () 47 175 5% B A7 A B[] () 2E <
BT B (P<0.05, B 1B) . 45 R KB 1L-RVG [
NDV g il & 8 HGC-27 ZH 448, H rL-RVG I
il BE 158 T NDV,,
2.2 1L-RVG 94 § & HGC-27 2m . tg it 4 Feiz 2

K FH 240 i ) R S 6 Ar N 4% 2 40 i 5 % R
rL-RVG F1 NDV 4bFH 24 h J5, B 9% HGC-27 40 it i
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TR FEAL (P<0. 05, 2A .B) . Transwell {22850 56 45
R, 50 R4 s, L-RVG K NDV 4b P 5 Y He 4
il B9 HGC-27 4 ffu i {278 (P<0. 05,18 2C.D) . it
W] NDV #il rL-RVG o] #1fil 4 HGC-27 HiMliT %% 7
2R 71, H rL-RVG %R NDV B &
2.3 rL-RVG ## % B J& HGC-27 e & A4k b

it — 21T 1L-RVG J NDV & &5 e T,
BREET WY R AR 2 = A KR ROS, A R ] DCFH-DA
e 5 HGC-27 20l , 7698t Wi s T Fa 48 IF 4l
TSR SR L ROS &, S XTREA L8, rL-RVG
ZHFN NDV 215608 FE 43, rL-RVG 21 /25 5t 5 B
B NDV g3 B g (P<0. 05, & 3A .B) ; 5XJ 4] kb

1004

-------- X HEAL
----- NDV 4
—rL-RVG 41
S 754
= 50
&
=
= 254
0 T T T T T T T
PBS 10° 10° 10* 10° 10*> 10'
kR AL A

& ,1L-RVG 41 \NDV £ Fil ML385 41 ROS AHXf Fik &
KA MDA % f 55, TBHQ 41 ROS AH X} ik it
KA MDA 5 5 F#AIG, 13k 1L-RVG 4 T i i #44s
NDV 418 5 ( P<0.05) ; 5 rL-RVG 41 %, rL-RVG +
TBHQ 41 ROS # % 35 & S 41 it ) MDA 5 1= F&AIK
(P<0.05) ,rL-RVG+ML385 41 ROS #H X} 3¢k & Sz 41 Jfd
N MDA & JH55 (P<0.05, 8 3C~E); 5 NDV 4 b
3 ,NDV+TBHQ 4141 i ;5 MDA 5 i [ ik (P<0.05) ,
NDV+ML385 ZH 41 ifl )y MDA & & F+ 15 ( P<0. 05, [&
3E) ., S50 iYL R HGC-27 45 vl 51k
ROS ¢y iF ROS % MDA & FF 5, Hovb tL-RVG
T R

100w o X HRAL
e s NDV 4
o _ N Y
< 757 rL-RVG 41
@ 50+
=
§ 25-
1 1 1
0 24 48 72
Hif 8] /h B

a:P<0.05,5 NDV 4Lt4
A R R AR Yt R T B0 B v s B B — R AR R ) B I X 4 e A A e m
1 EAFFBFES rL-RVG 3 5E HGC-27 AMTEE RIS (n=3, &s)

X REZH NDV 4H

0h

24 h

Xof M4

T el

1L-RVG

80+
60

40-
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209 ab

XHHE4] NDV 41 1L-RVG 41 B

5004

400

rL-RVG 41 ]
G o Pk E 300
=

Ny
& 2001 a
sy

100

XHRLZL NDV 4] +L-RVG 4] D

>

a:P<0.05, 5xf e rkis;b.P<0.05,5 NDV 2H b4

AR SIS &4 2 e o S A DU B B4 tm I8 i A5 54 C Transwell 42 %2 52

;D B 242 5 2m BB 4 T
2

ST SN AR Xy

EAFWERSE rL-RVG X B E HGC-27 fEEFITHEE NI (n=3,5+s)
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ik 415 E

a:P<0.05, k5 st B 20 1b4% ;b P<0. 05,15 NDV 28145 ;¢ P<0.05, 5 rL-RVG 41 rb3k
AR RIS &40 4w e ROS 69 5 K 5% & 3 B &L A8 AT 38 3% 4% C iRl & 4w BOASUAG ) &- 28 4m i, ROS #9 7K - ;
D&% ROS #ast A& ik B b4 1. %88 4;2.NDV 40,3 rL-RVG 48;4: TBHQ £1;5: ML385 41;6:rL-RVG+TBH(Q 41 ;
7:1L-RVG+ML385 28 ;E; - 2R 4m it 7 MDA 3k b4k 1. %588 40;2:NDV 241;3.:rL-RVG 21;4. TBHQ 21;5; ML385 41;
6:NDV £1+TBHQ %1 ;7 :NDV £2+ML385 48;8:rL-RVG+TBHQ £1;9.:rL-RVG+ML385 41

3 EAFPZFE rL-RVG BB E HGC-27 /a3t ROS 338 E R BXTRIEE MDA KEHFI(n=3, x+s)
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2.4 1L-RVG s} § % HGC-27 4@ i, Nif2-GCLC-GPX4
WA % F G KL A erastin, TBHQ , ML385 F
R G % e

2.4. 1 L-RVG X} § % HGC-27 4i g Nef2-GCLC-

GPX4 A TR IR Western blot Kl
rL-RVG NDV YL E & HGC-27 4 )5 , 40 b Nif2
GCLC . SLC7TAL1 il GPX4 KB, LI 45 R B
7, 5 X R4 H %, tL-RVG 4 fil NDV 2 41 Jifg Nif2
GCLC SLC7A11 fI GPX4 13235 F %, H tL-RVG
ZHARXT FR IR NDV 41 B I AR (P <0. 05, [ 4C.,
D) ; 5 X5 R Hedse , BRIE TR 2E 57 erastin 2 SLCTAILL
GPX4 HHZFRIA TR (P<0.05, [ 4A [ B) , UF S0 7 1J
P HGC-27 I gRIE T/ & A=, X IR T
A Nef2 {2 £ 7] TBHQ 4\ Nef2 #1157 ML385 4 #H ¢
EARB SN TR R (P<0.05, K 4C~F); 5
rL-RVG 4 AL, rL-RVG+TBHQ 2 AH 3G 1 4Kk BTt

PBS erastin  NDV rL-RVG
+ + + +

SLCTAT1(55%10°)—| e

GPX4(19x10*)— .

B-actin(42x10°)— | o s |

vt

PBS PBS NDV NDV rL-RVG rL-RVG
+ = + + + +
TBHQ = + = + - +

- G— o S e—

Nif2(100x10°)— |

GOLC(T2x10°)— | - amis o™ - —
P GED ST ey

SLC7A11(55%10°)— ——

GPXA(19X107)—| S o ceme e o s

B-actin(42x107)—> [ wemmmm— c— — —— —— —J C

PBS PBS NDV NDV rL-RVG rL-RVG
+ - + + + +
ML385  _ " _ " _ +

Nif2(100x10°)—> |GHEED s S — —
. -

M ——

GCLC(72x10°)— b —

WP®  — —— —

SLC7A11(55%10%)—

GPXA4(19x107)— | qup wese s e

B—aclin(42><10‘)4'|— — — — — -l .

HAHR

(P<0.05,[8 4C . D) ,rL-RVG+ML385 415 1 £k
TRE(P<0.05) ;5 NDV 4 lb 4, NDV+TBHQ 21 A 5&
EHFEATE (P<0.05) ,NDV+ML385 41 AH %MK 1
K TRE(P<0.05, 81 4C~F) , Z5 b, 0 75 4158 P& AHOC
FEHFIL T M, rL-RVG 4] T %4 NDV 41 B i ;
TBHQ ML385 Fisb 3 f5 AHOCHE 2R3k 70 mil L TR

2.4.2 rL-RVG J&ZL & TBHQ MI385 4b3 & ¥ HGC-27
LI Nef2 1 2 2 A I 5% B4 He 4, Nif2
1E NDV 2l rL-RVG AR, rL-RVG 41T BT
W(P<0.05) . 5XFHEZ g, Nef2 2 3555 TBHQ 2H f&
N2 $15fi 71) ML385 £ Nrf2 5% 658 3 43 3| - i e B AIK 5
5 1L-RVG 4] b4, tL-RVG+TBHQ 41 % rL-RVG+ML385
ZH N2 ZEGHREE 5358 KRR (P<0.05) 5 5 NDV 25
k4 ,NDV+TBHQ 41 2 NDV+ML385 4] Nrf2 %% ¢ otk i
G SR (P<0.05) o 25 iR, rL-RVG fedili il
Nrf2 3R ATIFEAIG Nef2 iy G5 s B (P<0. 05,181 5) .

1555 e
[ erastin 21
ENDV 4
% 1.0 I rL-RVG 4
a
ab
a
0.5
0 T
SLC7AT1 B
1.5 ] R
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