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AR T SLC7A1T 2635 K15 5% 8
40 f SH-SYSY #RBET 1 AL i F 5

REZ K—F Hf I BHRR E3K

EEY BHM  HBiT# 2 E (Melatonin, MT) 1@ 33 N A R AR K 7% 7 B 51 11(Solute carrier family
7member 11, SLC7A11D) ik X} I FUR 41 (Glioma cell, SH-SYSY) #IET- M. ikl A K F 1
MT 4b 3R AR SH-SY5Y 4 , 5% F 40 A 11400 £-8 (Cell counting kit-8, CCK-8) 2 A6l 40 M 7 14 , #E 1M
PEREA TG MT 7K 5 52864328 g — B 3£ M ( Dimethyl sulfoxide, DMSO) 20 G A B #8535 58 . MT 285 O
A1 mmol/L i MT) J8 T4 %170 580 H 5287 (Z-VAD-FMK) + MT 26 (JILA 1 mmol/L & MT I 20 pmol/L 4
T35 Z-VAD-FMK) R PE4 T4 #15) Necrosulfonamide(Nec-1) + MT 20 (il A 1 mmol/L # MT Fi
1 pmol/L BISRZEPE R T3 55 Nec-1) . B BE#Mi 5 Chlorogquine + MT 4 (i A 1 mmol/L #J MT F1 5 mmol/
L 9 B BEH#I5 Chloroquine) e PEERFET- 157 Deferoxamine(DFO) Xt BEZH (A 20 pmol/L AR PE 8k
LTI DEFO) & DFO+ MT 20 (A 1 mmol/L ) MT 1 20 pmol/L DFO) s CCK-8 A5 4 7 1 ; Ak
PIIE (Propidium iodide, PD Y36 F A 4 I SE T 110 ; Phen Green SK %548 7 71320 2 40 M Fe”* 7K 5 15 Pk
42 (Reactive oxygen, ROS) Kl izt 1) &0 2 41 At 52 ROS 7K 5 C11-BODIPY J 8, 5 46 41 i B B 17 1 48 (Lip-
id reactive oxygen species, lipid ROS) 7K ; B4 Bt H Ik (Glutathione, GSH) #2577 &0 & 40 8 GSH 7K F-;
Western blot 346 1 40 ifg 2k 5 13 58 4% (Ferritin heavy polypeptide, FTH) | £k & 4 # % (Ferritin light chain,
FTL) | fE4k#432 8 11 (Ferroportin, FPN) F54k & 1452 4& 1(Transferrin receptor 1, TFR1) 1 SLC7A11 B HFE
TR K 5 SEB) RE 5 S5 SR R A BEHE [ v (Real-time quantitative reverse transcription polymerase chain reaction,
qRT-PCRO KM A A SLC7TAT1 mRNA Rik/KF-. &R HE MT AKF-Ay34 5, SH-SY5Y 4 I M2 #i kA1
(P<<0.05) . f17F 1 mmol/L AL PR SH-SY5Y 4 Jfa i 1 fe ik PR L 4% 1 mmol/L MT #4015 DMSO
H Hz , DFO + MT 2 SH-SY5Y 40 i 1 2. 3 T8 (P<<0. 05) , 7 Z-VAD-FMK + MT 4, Nec-1 + MT 4{ I
Chloroquine + MT #2H SH-SY5Y e i JCHH i 22 5% (P>0.05), thah, MT fE it = SH-SY5Y 48 e
Fe?" 7K .ROS il lipid ROS KR K TFR1 8 (1 R KK F- Ak GSH K- A1 FPN1, FTH, FTL & 11 &
SLC7AIN FR KK, A #F 41 ik SE T (P<<0. 05) . 1] DFO W 3 5% MT XF 1 4 45 b 7K S 14 52 i (P<<
0.05) ,fH DFO A< &%} iR $5FRK BT BN (P>>0.05), it MT w i@ F i SLC7TA11 ikt
RN Fer ' AKOF 3 105 55 e R A M gk S T
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[Abstract] Objective To investigate the effect of melatonin (MT) on the iron death of SH-SYSY glioma
cells by down-regulating the expression of solute carrier family 7 member 11 (SLC7A11). Methods Different
concentrations of MT were used to treat human glioma SH-SY5Y cells, and the CCK-8 method was used to de-
tect cell viability to select the appropriate MT concentration. The experimental groups were: DMSO group
(added conventional medium), MT group (added 1 mmol/L MT), Z-VAD-FMK + MT group (added 1 mmol/
L MT and 20 pmol/L apoptosis inhibitor Z-VAD-FMK), Nec-1 + MT group (added 1 mmol/LL MT and 1
pmol/L necroptosis inhibitor Nec-1), chloroquine + MT group (added 1 mmol/L. MT and 5 mmol/L autophagy
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inhibitor chloroquine) , DFO control group (added 20 pmol/L specific iron death inhibitor DFO), and DFO +
MT group (added 1 mmol/L. MT and 20 pmol/L DFO). CCK-8 method was used to detect cell viability; pro-
pidium iodide (PI) staining method was used to evaluate cell death; Phen Green SK {luorescent indicator meth-
od was used to measure the level of cell Fe*" ; reactive oxygen species (ROS) detection kit was used to measure
the total level of ROS; C11-BODIPY staining method was used to detect the level of lipid ROS (lipid ROS) ;
the total glutathione (GSH) detection kit was used to measure the level of cellular GSH; Western blot method
was used to detect the expression levels of cell ferritin heavy polypeptide (FTH), ferritin light chain (FTL),
ferroportin (FPN), transferrin receptor 1 (TFR1) and SLLC7A11 proteins; gqRT-PCR was used to detect the
expression level of SLC7A11 mRNA in the cells. Results With the increase of MT concentration, the activity
of SH-SY5Y cells gradually decreased (P<Z0. 05), since the activity of SH-SY5Y cells treated with 1 mmol/L
was the lowest, 1 mmol/L MT was selected to induce cells. Compared with DMSO group, SH-SY5Y cell ac-
tivity in DFO+ MT group was significantly increased (P<<0. 05), while SH-SY5Y cell activity was different in
7Z-VAD-FMK + MT group, Nec-1+ MT group and chloroquine + MT group was not statistically significantly
different (P>>0.05). In addition, MT could significantly increase Fe’* level, ROS and lipid ROS levels, and
TFR1 protein expression in SH-SY5Y cells, reduce GSH level and FPN1, FTH, FTL proteins and SLC7A11
gene expression, and promote cell iron death (P<C0. 05), while DFO can reverse the effects of MT on the a-
bove indicators (P<C0. 05), but DFO itself had no significant effect on the above indicators (P>>0. 05). Con-

clusion MT may reduce the expression of SLC7A11 and increase the intracellular Fe?* level, thereby inducing
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iron death of glioma cells.

[Key words] Melatonin Solute carrier family 7 member 11

JUE ST S A 28 R G e i DL AR A P b 2 — L
1R BN B s s W RIG YT AR 5 R M. 1 5T 97
1) 5 AL 2% HRTIFA S 0GR . I TRAR
W B i 4 F AL CE R, AR A B 1 —
SR ARIET X PR BB T R S TR
Y« 1A WEAN [] A AR 2K 1) g I3 77 1 40 (Lipidl reactive
oxygen species, lipid ROS) 2 & F 2 st 1=
773 AR S R R AT T R EE N
FACEI 8 FHm B E A #HEE (FTH) (ki H
B (FTL) MBS 12 8 H (FPN) 33K T 9 Fe gk
FEAZR V(TFRD A B, —Sumfsy £, 2k
FET-TE SR RIE L SRS 07 A 7P e 55 22 e
R ZFEAEFAD S . BRI RIE T FE I B A AT 4K
/b B ZE (Melatonin, MT) & — R EAZ T A= 4
ARG BT, 32 A SRR S W, S 5 R
T APE SN S A B AR, Ak B, MT W] F il
sE SH YIS R EIE PR FER 2 IR
Nl 78 I | AN U TR O R L e P ]
Y1, GuZEDT R, MT b 25 400 i) R J5 78 200 Jt 384 51
ER AR ZE, L T, HALE S miR-155 BT
Tk X, R, HAEAEE MT 262 5%
e IR AR AT PRI AR S AR T MT X i
JoT IR A MR BT T 1 5 e S AR I BIL L S 3 1] v 97
02 I 968 A AL P JL At 1 S B i

Glioma Iron death

1 RS

L1 FEEH S5

Dulbecco 2t B Eagle %% 3% (Dulbecco’s modi-
fied eagle medium, DMEM) 5555 30 B 26 E FE 2R &
MR s MT 1 A 36 [ Sigma 23 5] 5 I8 T4 157 1
FH LR (Z-VAD-FMEK) |, RBE P 98 7= 3 3 57 Necro-
sulfonamide(Nec-1) , H B3] Chloroquine. %557
PEERFE T 0 1 7] Deferoxamine (DFO) ¥4 F 3&
MedChemExpress 2\ 7 ; CCK-8 iz 7). fit fk 75 Bg
(PDIg A 3¢ [ Invitrogen 23 ] 5 i #: % (ROS) £
A& BB H AR (GSHD K7 & 3 28
= RAEW N CL-3 AR 2% & ik g H 1] (C11-
BF _2-dipyrromethene, C11-BODIPY ) 4t} ., 7 &
SK (Phenol green SK, Phen green SK) 3§ 7 5.
SYBR %8, qPCR R &8 H A (SYBR green-
ER qPCR SuperMix universal) W H 3& [E Thermo
Fisher Scientific 23 #]; FPN1,FTH,FTL, TFR1.%%
R#k R e 7 B R 11 (Solute carrier family
7member 11, SLC7A11). GAPDH #$ii &ty B 3
Abcam A7), FEFRLIE H 3 [E Bio-Rad 24w 5 i 2\
A 3 26 E Beckman Coulter /3 7] ; Stratagene
MX3000P qPCR YW B | #5538 A= Py AR A BR A
P
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1.2 dfss SR o d

W TR BB - 20 2 % AT S e 4 i SH-
SYSY #iE 78, SR 5 B T & 10% 8 2F 1l A1 100
U/mL F%8 K-8 % ) DMEM #5355, 7637 °C,
5%CO, MR FRA PR %

SE95 534 R DMSO 26 O AH #3758 \MT
HMA 1 mmol/L # MT).Z-VAD-FMK + MT £
(hi A 1 mmol/L ) MT F1 20 pmol/L ) Z-VAD-
FMEK) \Nec-1+MT 4 (A 1 mmol/L f MT FI 1
pmol/L 1 Nec-1) | Chloroquine + MT £ (Jil A 1
mmol/L ) MT F1 5 mmol/L 1) Chloroquine) ,DFO
X HRZH A 20 mol/L i DEO)M™ Kz DFO+ MT 28
(A 1 mmol/L f§ MT #1 20 umol/L f§ DFO) ;48
h S5 WSO A LA T AR AR KA
1.3 ZAETE RS

Fe 254l SH-SYSY 4i g #eAh 2 96 fLAnMIT. 73
SAA CCK-8 1257 . {5 A AR AR I 450 nm &by
WG BE (S AR G 1k
14 AMISET 5L

LA PLOMAI LT M 9O6 5 5. s B 28
AP £ 4H SH-SY5Y 4l i fin AJK-F-24 5 mg/mL
() P1,30 min f57E W i85 T X5 W13 KGR PT B4
HEATHA IR R AT, I 25 6 i U0 M A 1 o0 A & 21
SH-SY5Y ZH/fIFE T 1% 0L .

1.5 AR ERAKF B e

{di ] Hank’s -4 £h 1% ( Hank’s balanced salt
solution, HBSS) X} 441 SH-SYSY 4l ifd i# 47 ¥k %
SRIGIMA 5 pmol/L B2k %¢ SK(Phenol green SK,
Phen green SK) Y635 77,37 C FiEE 30 min,
U] HBSS PE% R AL 5 2547 250 JF I S 40
Jd, bR A AR Phen green SK %8t .

1.6 ROS KAy

i ROS A2 70) &5 30 B A3 b BRAA L, SR 5
A0 pmol/L #Resd iy 2", 7" -l - EIOLR 2
% fis (2", 7'-Dichlorodihydrofluorescein diacetate,
DCFH-DA),37 Ci#E 20 min, %X £ 41 DCFH-
DA ; 4i i P4 i /i 7] K DCEH-DA 7K f# A JC 2 6 1)
A H 9 )t £ (Dichlorodihydrofluoresceins
DCFHD ; 48 s N Y ROS 7K DCFH S84k I 77 4= %¢
i) — 54 %% % & (Dichlorofluorescein, DCF) ; 5% H
AR DCF 28,

1.7 lipid ROS /K- f il
W24 SH-SYSY il 435I A 5 pmol/L
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C11-BODIPY, % 30 min, $%:3 FIBEERZE vh -k 7 T
PEATURGORE B Ui A £E 590 AT 510 nm
WK TR DCF 2GR
1.8 GSH 7K il

MRS GSH A6 I 157) 6 108 B 45 19 O vk 0 7 4%
4 SH-SYSY ZHMI7E 410 nm K A0 WO B2 (8 T 43
Fr GSH B KF
1.9 Western blot LI

BUUA 4L SH-SYSY 4114 8 1. 5 ik AT
| e B R Bk B TN A T Y Bk JiE L Uk (Sodium do-
decyl sulfate polyacrylamide gel electrophoresis,
SDS-PAGE) BE LK K50 55 B R S i 2 2R
TR IR b5 5 BT SR 500 AR 2 473 3 A L 1
h.$% 5 il A FPN1, FTH, FTL, TFR1 # SLC7A11
—i.4 CWEF 24 h; FEOMAMN 3. iR THE
1 h;ffi IR fk 2% & Ot (Enhanced chemil lumines-
cence, ECL) 24 fl Image] 3 AF43Hr L8 PN &
KK, DA GAPDH 1R RN 2,
1.10 qRT-PCR 256

TRIzol i 7 ( TRIzol reagent, TRIzol) ¥ 2 B
2 A S RNA, IF 5 3 7% 5% il cDNA; SR H
SYBR greenER gPCR SuperMix universal i# 17
qRT-PCR K R B BC &, JF4% BB 43 7E Stratagene
MX3000P gPCR {4 13247 . Ll GAPDH Sy N Z& 4k
SRHI 270 5w HT SLCTALL IR,
111 Geibepab g

K SPSS23. 05 1 £ BF Rk DL ¥ 8 + A5 ofE 22
(z £ )RR~ ZH A FBCR B R J7 225007, 4 1A]
P LR AT LSD-r 6 35, i 22X 400 LA T 15 5 40
K H Flow Jo #4447 938, LA P<<0. 05K 2 5%H
gt E X

2 # R

2.1 MT %} SH-SY5Y 4 il 4% (1 5 i

5 0 mmol/L MT [b#%:,0. 25.0. 541 1 mmol/L
MT 4b# ) SH-SYSY 40 Jifg 1% o B & (I (P <<
0.05), H 1 mmol/L 4 ¥y SH-SY5Y 4if A 16 14 5
%, 8 f5 22 52 50 >k 1 mmol/L MT i & 41 g
(D,
2.2 MT XRG4 25 SH-SY5Y 21 id i
P 5 1)

5 DMSO 41 [t %, DFO + MT 4 SH-SY5Y 4
L3 M S B T (P<<0. 05) L T Z-VAD-FMK + MT



Arp SR EBN 2022 4F 10 H 55 29 B4 5 )

ZH . Nec-1 + MT 2H F1 chloroquine + MT 21 SH-

SY5Y 403G A ek B JCH B 22 5% (P=>0. 05)
(F£2),

£ 1 AFKFE MT %t SH-SY5Y 4
ITERIREM (2 +5,n =8, )

MT 7K 2

0 mmol/L 100. 00 £ 0. 11
0. 25 mmol/L 75.24+0.15*
0.5 mmol/L 56.61%0.12%
1 mmol/L 38.43%£0.09"

#:5 0 mmol/L H&, * P<<0.05

&2 MT XEARMHFIAE BT SH-SY5Y
HMLTEPER M (2 £ 5.0 =9, 20)

28 51 2 I 1
DMSO 4 47.69+1,25
7Z-VAD-FMK + MT 2 49.47+1.38
Nec-1+ MT 24 49.16 1. 41
chloroquine + MT 2l 49.19+1,.37
DFO+ MT 24 80.11+£3.59*

5 DMSO 41 Fb 4. * P<<0. 05

2.3 MT %t SH-SYS5Y 40k Mk 6 T~ 6 5 0
MT 21 SH-SY5Y 4 ffd v Fe*™ FAHXT PI 95
K- 35 T DMSO 20 (P<<0.05); 5 MT 4 It
i, DFO + MT 21 SH-SY5Y 4iffirfh Fe>* FAHX PI
K4 5 BRI (P<<0. 05) ; DFO %} g4 SH-
SY5Y 4l Fe* FAERF PI 246K F 5 DMSO 41

phase contrast

Merged
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2SR BE(P>0.05) (B 1.8 3).

%3 MT %} SH-SY5Y 4ifigsix} Fe** FI
PI %7K R2 M (2 £ 5,n=9)

20531 HXF Fe2t /K3 AHXF PT 26K
DMSO £ 1.01£0.03 0.99%0. 04
MT 2 1.98+0.15* 1.93£0.01*
DFO+ MT 41 0.55%0.09% 1.38£0. 02%
DFO % B& 21 0.970.01 1.00£0.03

.5 DMSO 41 He#k . * P<<0. 0535 MT 41 He#k . # P<<0. 05

2.4 MT Xt SH-SY5Y 4014k A0 14 AL 35 A5 K F
1) 5% il

5 DMSO 41 He#, MT 4 SH-SY5Y 4ff g &
ROS 1 lipid ROS /K 8 % EFF GSH KB EF
FE(P<<0.05); 5 MT 4 tb#, DFO + MT 4 SH-
SY5Y 4fiffirfia ROS F1 lipid ROS 7K B i R,
GSH /K-8 & | FH(P<0. 05), i DFO %} B4 5
DMSO 2 SH-SY5Y 4f fitg /& ROS, lipid ROS #01
GSH /K V2R AR E (P=>0.05) (R 4),

F 4 MT %} SH-SY5Y 4kt 1Ak 54710

%Zulﬁl (;Ti .\”7’1:9)

2H 51 M ROS lipid ROS GSH(%)
DMSO 2 1. 00£0. 02 1. 01 £0.05 100. 00 £5.23
MT 4 2.85£0.06%  1.89£0.12* 63.42+1,05*
DFO+MT# 1.53+0.05%  0.62%0.02% 88.47+3.59%
DFO X 18 41 0.99%0. 03 1.11£0.03 98.79+ 4. 62

A B C

.5 DMSO 41 Fb#% . * P<<0. 05;5 MT 4l He#s, # P<<0.05

D
1 Pl ass &g fuai SH-SYSY 4IAE4ET- A 2 DMSO 4H;B 5 MT 41;C 3 DFO+ MT 41 ;D iy DFO X} #& 2
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2.5 MT %t SH-SY5Y 40 458 1A 5 2 1 A X
ESuy, S Al

5 DMSO 41 %, MT 41 SH-SY5Y 41 Jiid
FPN1,FTH 1 FTL £ 385K F- B FEAIL, TFR1
RO B AR (P<<0.05) ;. 5 MT 41 g,
DFO + MT 4 SH-SY5Y #i il FPN1, FTH #1
FTL S FRIAAKF- &, TFR1 8 H R IAKE
B A (P<<0. 05), 1] DFO X} HR2H 5 DMSO 4
SH-SY5Y Ziffirp FPN1,FTH,FTL #1 TFR1 & 4
FIRAK T B2 H (P>>0. 05) (8 2.5 5),

FPN1 N — —

FIL iy == S
GAPDH - - -—
A

B C D

B2 4 SH-SY5Y 4l g ka1 40 ¢ 8 IR A K Lk
& Ay DMSO 2H;B S MT 24;C & DFO + MT 4; D
> DFO % B 41

#=5 MT X} SH-SY5Y 4k b 140 AR X
FIRIKFEWEW (x+s,n=9)

1] FPN1/ TFR1/ FTH/ FTL/
GAPDH GAPDH GAPDH GAPDH

DMSO 41 1.01£0.11  0.26£0.03 1.45+£0.13 1.07%0.10

MT 4 0.34£0.04* 1.53£0.13* 0.46£0.05* 0.21£0.06"

DFO+MT 4 0.82%0.09% 0.860.05% 1,.23+0.13% 0.87+0.09%
DFOXIHRZH  1.05£0.14 0.29+0.03 1.49%0.15 1.08%0.11

5 DMSO 41 [t # . * P<<0.05;5 MT 41 [t# . # P<<0. 05

2.6 MT i Nl SLC7A11 %ki% S SH-SY5Y 41
{If7R A

MT 4 SH-SY5Y 4fffiH SLC7A11 mRNA #i
B A FRRKF1 8 K T DMSO 4 (P<<0. 05) 4 1fi
DFO X} g 41 5 DMSO 41 SH-SY5Y 41 Jf
SLC7A11 mRNA F12 H Rk K0 25 548 B %
(P>0.05); 5 MT 4 It %, DFO + MT 4| SH-
SY5Y 4 SLC7A11 mRNA 1% F1 383 7K F- B
BIE (P<<0.05) (F 3.3 6),

25968 e 7 B S N At B A P PR . Y
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SLC7A| S — S

GAPDH " - T "
A B C D
3 %4 SH-SYSY 4 SLC7TA11 3 H &K KF B
AR MSO 41; Bk MT 41;C 3 DFO + MT 41;D;
DFO *} #8241

R 6 44 SH-SY5Y 4ifigrh SLC7A11 mRNA Fi
HHAMXFIEKFELE (25.n=9)

205 SLC7A11 mRNA 7k SLC7A11 % [k
DMSO 41 0.99£0. 02 0.79%0.03
MT 44 0.43+1.21% 0.23£0.01*
DFO+MT @ 0.80%0.05% 0.67£0.03%
DFO X}l 2H 1.01£0.03 0.76£0. 02

¥ 5 DMSO 4 H#k . * P<<0. 0535 MT 41 He#k . # P<<0. 05

77 R FARRA HOT 8T HRCRAME, &
B AAF AR . PRI T3R5 3 0 0 o 2
PyXor 2 e K e J8 5 AR A ORI A SR 2

YR BE T SR ML AR AR i T Bl () — FP AL T
JAT- IRBE ET-R A MR A AE T BARIE R, 5
HRIE MT T3 A A SRR | BRI 45 2 Fh 28 B bk
B, HEAE SRT Sy e . B
AWFFE W, MT o] 3 2o 7 075 5 i o I8 440 Jif 9
T=M SR MT 5 4R BB T 10 6 & i AN VE 2
AW 1 038 1 (P S W) K S A9 MT &b B s Jo e
SH-SY5Y 4, 45 3 . om MT 4b¥d ) SH-SY5Y
Y1 BT P B AR (P <2 0. 05) , H 41 M % 1 b
MT ZKF-f T 1 R AEG 6 B MUT ] I =2 4000 +f) g ot
JEANMLIESE . T 1 mmol/L Ab¥ER) SH-SY5Y 4
LTS PE SR AR BOR 2232 50 ¥R H 1 mmol/L MT i
AN B AR 1 mmol/L MT AbFE 2
HEL A 3 Aty L i A AN TR) 28 78 (% 41 i 6 T 410 7 5] (Z-
VAD-FMK, Nec-1 #1 Chloroquine) 1 £k ¥ % 5
(DFO) , 38 3 I 41 i 7% M & 31, 5 DMSO 41 L
% ,7-VAD-FMK #H . Nec-1 #H A1 Chloroquine #H 4]
LS A BT AR BT Ge 24 8 S i DFO +
MT 4 SH-SYSY #H i P ik 2 55 (P<<0. 05) ,3X
7 DFO A5 MT % SH-SY5Y 41 fitg 15 4 (1 417
HIVER . #E— 2058 & B, MT o] &g 3 48 & SH-
SYSY 4iiffirt Fe** KF-IF 35 F 41 i 58 12, M DFO
AU T B . 2 BH MT )53 i e
20 0 A HE AR R AR T

P SR L RIE T S AL G 4 LB ToIE AN
[F] , HAZ O 1 2 S AR B 7K 1R 36 8 L ROS (1)K o
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SR BRFET R A I A P 2R B EURT GSH
(A R . GSH K1Y T 2 580 ROS B 4E, i
SAF AN AR AR A5 R, MT 41 SH-
SY5Y 4 g rf i ROS il lipid ROS 7K @ 2 |- F+.
GSH 7K 2 R B (P<<0. 05) , 1fii DFO 4 AJ5 43
FEARAKFASF RN  dE—2 4 m MT X i o e 4 i 2k
FET- 75 S A L 1 DFO AT 36 5 FifE . 2t agt
RS FEAET M EZEN L, FPNT, FTH, FTL A1
TFR1 2 Atibr s A . FPN1 & HAre s
T BRIt 2 1 280, TRR T A 32 440 i Xel42k 11
B, AF5TE i Western blot 3256 % 38, MT \] B
TR SH-SYSY 40 FPN1,FTH #1 FTL &%
KK, $ m TER1 8 [ 3R 38 K (P<C0.05), 1
DFO AN Af#E SH-SY5Y 4Hjrh FPN1,FTH A1 FTL
M HFRIRK TR TERT 8 3R IR KRR (P<<
0. 05) ,{H DFO A< B %k B8 [ 19 28K -0 I 12
SN PR MT 0] 38 o PR R A A DG B 1 i e ik
s S TR AN Ak AE T

SLC7TATT J2& ¥ Jot # AK R iy — b1, Al AR i
GSH B4 1. Il g st =7 K m™ o
S g A e 40 i b SLCTAN S R R
ik TP SLC7TA1 SRR v i A M T, A4
R4 B0 x . MT 20 SH-SY5Y 41 jg i SLC7A11
mRNA 1 [ ik KF B E KT DMSO 41 (P<
0.05),7i DFO+ MT 2 H-SY5Y 4fififirf SLC7A11
mRNA I HRBKFEEH T MT 4 (P<
0.05), X8 MT REfig i i F i SLC7TA11 K F 3%
M TR AN M e A R AT

25 LTk, MT m g5 i JoJed A i gk AE T AL
il N SLC7A11 ik & 4ty Fer F1 ROS
I I BEAR GSH 7K, Ry e 988 19 ¥ 7 B AL 380 7
W 25, AR R R E T MT 5%
FET- G ZR  HAE FHALHA 75 2 IR A RIS

s £ x #
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