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(8 Z)BERY: VLA w218 P K0 3543 (chronic constriction injury, CCI) R TY v ifg o X BRAE T- IR G M ARk, 35831 Sh 8k
BT 5 205 PR YK (neuropathic pain, NP) 15 & 15 46 ZZ AL YA CME . A% 32 L SD Mt K EUBEML 53 2 Sham 41 . CCI 41 .
CCI+F 41 .CCI+E4, 8418 H(n=8), CCI+FZAMICCI+EALTF ARG 7 d o BRI STEANER 1 (ferrostatin—1) (10 mg/kg) FERAET TG
F (erastin) (10 mg/ke) , LS 2 do AOITARET, RIS 7 d. 14 dIE N 5T 8 (mechanical withdrawal threshold, MWT) .
g IR (paw withdrawal threshold , PW1L.) JTik H}h%ilﬁ\(open field test, OFT) . ARJ5 14 d 476 K BREUAE S 2H2H , Western
blot &4 e H Wkt Ak 4(glutathione peroxide 4, GPX4) AR EIAR 5 G 11 (solute carrier family 7 member 11 xCT) ki
I 5 JIK 1 (ferritin heavy polypeptide 1, FTH1) , 351 & 46 U P9 % (malondialdehyde , MDA ) .4+ 5 H Ik (glutathione , GSH) # 35 7K
T HAUHE JE TG e v e e th 33 ST B B RR S5 49 A8 Mk . ZE R AT HFEEH, CCLA R MWT 1 PWL B Sham 2K
J& 7 A R (P<0.001) , RJ5 14 d%8 7 d it —# FFE(P<0.001) ;5 CCIAI EL, CCI+F 4 K B MWT Al PWL A J5 14 d B B 4 Hn
(P<0.001),CCI+E 4. MWT JCH i 284k , PW L W 8 P I (P<0.01) . CCIZL R FRARJG 14 d FF LW 375248 5E (open field test, OFT)
14 5B R v R B R YR B4 Sham 2H A 20 (P<0.001) , i Lk AS Bl st (] B B 384 /i1 (P<0.001) 5 55 CCIZH LE , CCI+F 41 B g
e R RO S, F kAN B R B /b, CCIH+E 41 OFT 22 R LB 227 o A Ab g5 8, 5 Sham 4140 Ho , CCIZH K BR
GPX4 .xCT .FTH1 W] i N (P<0.01) , MDA W W38 i1, GSH W i M. 55 CCIZHAH L, CCI+F 241 K B GPX4 .xCT FTH1 W] 3% fin
(P<0.05) , MDA W] . T[4 (P<0.001) , GSH B 44 111 (P<0.01) ; CCI+E £ xCT . FTH1 3535 W] @98/ , MDA . GSH 25 5 L4824 %
Mo JEAFEER,ARJE 14 d CCLALEE Sham 217 2 il 28 5T JE AR EL EIRFEAE F/IMEIE /D | c—fos 2L (FBJ murine osteosar-
coma viral oncogene homolog, c—fos) B 3 /D (P<0.05) , 2 ki AR IS BE A I i, CCI+F 2H3 CCI 4RV S & e e 5 583 B [G
IIMEBE A, c—Fos 34 /1l (P<0.05) , £ R AK A XT 58 2% ; CCI4E 4 c—Fos | JE [R/MERK CCIAH E R LG HFE L. ARG 14d
PWL . MWT .GPX4 OFT . c—Fos {IE fift 9 1 £k 1 AH G A H7 , 45 3R /s 22 B A G (P<0.01) o E5i8 : ANEM G175 &8 T X st 1
PG L I 2 A T AL, SE TR RERFE TR i A A R O A .
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Association between hippocampal ferroptosis and emotional disorders

induced by neuropathic pain in rats with chronic constriction injury
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[ Abstract] Objective : To investigate the phenomenon of hippocampal ferroptosis and its change in a rat model of chronic constriction

injury (CCI) of the sciatic nerve, as well as the association between
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HETB: LA THEEFAFHARLEATHAAD (H 5 :
20Y21903100) 5 ki P B & Be R b o AR T 4R E BR 1G
RIS ERAHF =ZFFHHXNTHAA (H5:
SHDC2020CR3102B) ; k4 £ % X 2 45 19 % 30 7 A Ferrostatin—1 (10 mg/kg) and Erastin (10 mg/kg) , respectively,
(%% :2020LK063): L% W [E 25 X 36 &l EA S % since day 7 after surgery for two consecutive days. Mechanical with-
PR [%5. LY EESS(2020)10); s EER A drawal threshold(MWT) , paw withdrawal latency (PWL) , and open
R XA LR AR B (%5 WL-HBMS-2022002K),  field test(OFT) were measured before surgery and on days 7 and 14

55 H A : hitps:/link .cnki.net/urlid/50.1046.R.20250408.1308.012 after surgery. On day 14 after surgery, the rats were sacrificed to col-
(2025-04-08) lect hippocampal tissue; Western blot was used to measure the levels

pathic pain. Methods : A total of 32 male Sprague—Dawley rats were
randomly divided into Sham group, CCI group, CCI+F group, and
CCI+E group, with 8 rats in each group. The rats in the CCI+F

group and the CCI+E group were given intraperitoneal injection of
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of GPX4,xCT, and FTH1; related kits were used to measure the expression levels of MDA and GSH ; HE staining, Nissl staining, and
immunofluorescent staining were performed ; transmission electron microscopy was used to observe the structural changes of the mito-
chondria. Results: In terms of behavioristics, compared with the Sham group, the CCI group had significant reductions in MWT and
PWL on day 7 after surgery (P<0.001) , with further reductions from day 7 to day 14 after surgery (P<0.001) ; compared with the CCI
group, the CCI+F group had significant increases in MWT and PWL on day 14 after surgery (P<0.001) , and the CCI+E group had no
significant change in MWT and a significant reduction in PWL(P<0.01). In terms of the OFT test, compared with the Sham group , the
CCI group had significant reductions in total distance and number of central squares crossed (P<0.001) and a significant increase in
immobility time (<0.001) ; compared with the CCI group, the CCI+F group had significant increases in total distance and number of
central squares crossed and a significant reduction in immobility time , while the CCI+E group had no significant changes in these indi-
ces. In terms of biochemical results, compared with the Sham group , the CCI group had significant reductions in GPX4,xCT, and FTH1
(P<0.01) , a significant increase in MDA , and a significant reduction in GSH ; compared with the CCI group, the CCI+F group had sig-
nificant increases in GPX4,xCT, and FTH1 (P<0.05) , a significant reduction in MDA (P<0.001) , and a significant increase in GSH
(P<0.01) , and the CCI+E group had significant reductions in xCT and FTH1, with no significant changes in MDA and GSH. In terms
of morphology, compared with the Sham group, the CCI group had damage and necrosis of hippocampal neurons, significant reductions
in Nissl bodies and ¢c—Fos level (P<0.05) , and significantly damaged mitochondrial cristae on day 14 after surgery ; compared with the
CCI group, the CCI+F group had intact structures of hippocampal neurons, significant increases in Nissl bodies and c—Fos (P<0.05) ,
and relatively intact mitochondria, while there were no significant differences in ¢c=Fos and Nissl bodies between the CCI+E group and
the CCI group. The pairwise linear correlation analysis of PWL,MWT, GPX4,0FT, and c—Fos on day 14 after surgery showed a signifi-
cantly positive correlation between any two indicators (P<0.01). Conclusion : Peripheral nerve injury triggers ferroptosis in the hippo-
campus and causes anxiety and depression, thereby aggravating ferroptosis and accelerating the development of central hyperalgesia.
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BRILT- 5 NPiF KMl u\\%’fﬂﬁﬁﬁ’ﬁﬁaé Pk, i NPIRYT
AR AT REAHTHL AR HE AN

i 28995 B Y IR (neuropathic pain, NP) Jg& H X
s AN A 2 B0 T B0 LAFE A R
JERE S H A O R B AT PR AR R

R B KIS AR B AR S R Ne Y 1 MRS TR
PIRIT I F RN 2 —. L e

BRIC TR — R RO M 1), 22 B 0 B SE T
75 3P, 1 2 4503 51 kB 40 M PN B R R R A S Y
1% P 48 (reactive oxygen species, ROS) 2F1, H i %t
B 77 A e R BB /5 i B S A ) e gk
FET B REA S B AR, FoBIE ST SR A R 2

1.1.1 AXERFAH] Von Frey(von—Frey, North Coast, USA) ,
SR PG IREAYL (390, IITC, SF, USA) , £7 441 - HL(RM2415,

Leica, FRA,GER) , {ti% B3 5: (PR, DFC7000T) , M5 £5
5 (SP8, LEIA, FRA, GER) , Erastin (57242, Selleck,, Shanghai,
China) , Ferrostatin—1(57243, Selleck,, Shanghai, China), #4

8 P K 368 #2455 (chronic constriction injury, CCI) K K
T HERR 22T 5 IXMEE AR ERAE T IR, S 7n Bk A
T-5 NP YIAR G (AR A 118 26 25 6L -5 NP AAH
KAETEAHI

PP 2 — Rl R E’Jf”{%fll%'a AL £,
75 183 T N Y R 2% DX Y A2 AR, i Eh Y £ T
AEEZ 5 RIICA g ke R Ak AE , HEAT (5 B
ALY, AW W T 1 4 B (AR &
)AL IR S, [ i) 5 PRI AR S5 17 25 2= LT Ok
TIPS 1B 516 5, HEES 5 R g
T S A AT A TE o 10 ] R A TR SR g NP U5 K B
PRI AR, HATA WA IE . AT AP0 1 WER CCI
BRI R B P I S R A TG I sk i B, Rt

Anti—-Glutathione Peroxidase 4 # /& (Abcam, Boston, Mass,
USA), T4H Anti—xCT P48 (Abcam, Boston, Mass, USA) , i #H
Anti—Ferritin Heavy Chain $/0{£& (Abcam , Boston, Mass, USA) ,
GAPDH Rabbit Monoclonal Antibody (Beyotime, Shanghai,
China) , c—fos 3& K (FBJ murine osteosarcoma viral oncogene
homolog, c—fos) (9F6) Rabbit mAb(Cell Signaling Technology,
Inc. 3 Trask Lane Danvers, #2250, 1:400) B i S ALY bR
ic L £ Pt % IgG (H+L) (Beyotime, Shanghai, China) , Alexa
Fluor 594 labeled goat anti-mouse IgG (ZSGB-BIO, Beijing,
China) o

112 S K2 SPF e SD R R 32 B,
180~220 g, i1 T3 SO 2 30 s W) A IR o AR A Rl L, 5258
) BREVFATIE S : SCXK (51)2019-0010, 438 1057 , IEH# 1K
KLEWR (22 £ 1) CMRHE 40% ~ 50%, 12 h/12 h = A1 32
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B, IR LT T R E RS S R L SR
P4 ATIES : SYXK (I7)2020-0014, SPF %% . A®F 583 i |-
MG BRI B s H i BRI K sl i FA#E
Ty I B T AT 9 2 23 M R T A AT o A 3 g P PR
LJAJE 32 HSD M K RUBEHL 43 R R R (Sham) 21 A=A
(CCD)2H BRAE T3 7] CCI+Ferrostatin—1 (CCI+F) 2 £k 5E
T3 8h ) CCl+Erastin (CCI+E) 41, #4418 H . 7 CCIBIAIAR
J5 7 d #4725 Ferrostatin—1 #l Erastin T, HoAth 2 2H AN gE4T
TH, ARJG 14 d BREFALSE A KB, IR 25 6 b . S25
AR ULIE 1A

12 F#*

1.2.1 CCUERIHI4G 208 CCTR BRI 45 7 k4T 3
BB FER R G T AR o BRI D TR 5 98Ut R B R
T 4 R H R TR, TR B e T BUS 5 YIIF B2k R
A HEIE B ILA SRR REF B NI R0 R R
A ME BB R RS ERE  FeEREE
T H AL WE B T mm A A AR S AR 44y LA T 2
2 mm A, FL A B ML AEZEFLR IR L) 1 mm, 415,
LB G B R G T AR FBAL A LRI B Bk BUAR HE AT 31
B AR R BB RRSRITZ R HE R RIEE, RJE A h
YOoK RIS .

1.2.2  Z3Egt  BEIE T3 sh ] Erastin i T DMSO i il
A 1.25 mg/mL B9 EE 3, B 100 wl DMSO #:3 , il A 800 pL
PEG300, iR 5 INA 100 plL Tween 80, R AT I J5 A
1 000 wL ddH,0, IR 5JEE , -20 CIRAF o RrBRFE T2 55
Ferrostatin—1 (L1 T fi FR Fer—1)¥% T DMSO Bt il i 1.25 mg/mL
FYEE, BL40 wL DMSO HE, A 1 000 wL PEG300, iR %)
P83 J5 A 100 wL Tween 80, ¥ 27 18 1% J5 T A 860 L
ddH,0, IR 5 EIE , 20 CIRAF. TARIGSE 7R, CCI+F A M
CCI+E #1435 45T Fer-1(10 mg/kg) Fl Erastin (10 mg/kg) , %
FHME S, B H 1K, 224524 2 d, [R] B Sham 21 A CCLAL
DU 53 T30 SR AR 51

1.2.3  MLA4E & 0 3 {E (mechanical withdrawal threshold ,
MWT)ME S HUARIRE I 4t 7 ik 47 Sk 2 el e ] 6
£ 8:00 ~ 12:00, ZEM LN BAKEFASAEL T, FEIR
(22 + 1) CHIZEFHIREEH K FH von Frey £ B E AL IR 5
R, R 8 L, I TR B 1 20 min )5, #%— %51 von Frey
442590.4.0.6.1.4.2.0.4.0.6.0.8.0.15.0 g, LM 2.0 g /1
JETF 4R 2 B up and down J5 325 58 35 R BRUA A0 04 v 1z ik
UK N = E A A Wi d VA sy ] Uz k ¢ 3 AN O S DA VA€ 5t
BEERE ) N B R B “X 7 o 509 45 42 I 0 B (g)=(10[Xf+
k3])/10 000, FLH Xf=log(f) ;8 %4> J1 W log J5 (11
M5 T 0.224; k AR B I X707 R FI A R fR
PRRIBE o Sy 3k o 00 2 Bl A 0] %) 3 38 s A 3h 40 T % T
AL, AR LT 2 22 B ORI (8] R S s, /TS 2 YA TR) R 3%
&) b 10 min.

1.2.4 45 Bk (paw withdrawal threshold , PWL) M
FE S WA SR, A7 o 2 I 3R ) [ 2 £E 8:00~12:00,

TEMIK A A AN FEFARSHGEOL T, TERQ2+ 1) CH%E
RS, R4 8 K K BUBCA A LB R & P 8 T B B AR
L R TE AR IR R BB AR 1 SRS IR A (TITC,
390) 14 4 S O SROBS 3 K BUR IR IS | 38058 PR S 5 oy
20%~35% , B 5E H S YTBI ] 4 20 s Fieda il #2011
B PR SE PR T TR I L 4 1 il 4 S i R 2 1Y
R ), A 0 2 5 0.01 s, 12 s 17 B Sy A0 38 4 TR . 2
20 s AR TR NAE N 20 s, LR I & 3 0, BOFYE . A
2 YA TR 38 16T B 10 min AL, LI A5 [ 41 4R 45

1.2.5  JFHCW 37 5256000 5 (open field test, OFT)  JFHTH" 37
S T SRR BURE GRS I 5 R LA w4 T o R
Ke S A7 R A] [ 2 7E 8:00 ~ 12:00, 783K A 51
ANAEFARSARER T, FEEQ2£1) CHEFREEF,
TS BRSO B 4 2 6 P IS I 10 mine BAJS L8
KEULA 1.0 mx 1.0 m x 0.4 m WIFA 246 . Wm0 Al
(K043R 9 AN A5 RN IE 7 FEA -, vl SOk X,
JEL R A 2 R I X, DO B4 152 SCAT U AR IX Bk
BUBCA T b e 313 [ 96 20 10 min, B9 08] AR 4R K00
SR B sh Bl , Il FH 1 28 i & 0CPF 43 BT 10 min KB
ATE R R B AN SR [R] 3 A R DX OB, B 2
J&i s FH75% (1 S B 0E W S 5 i ARG FEEA T T — R
Tt 3% o SN A B s S B 25 SR 2% .

1.2.6  HEURIRESHIMFEACREE 7255 14 RiFFT584T
2RSS L FH 30% 16 E BU 2250 UR BE R I, A 2 R AL B 4 1
KR, 2000 W 25 3R R /K SRR S T 4% 22 5 W (para-
formaldehyde, PFA) , B %5 H 3l R 35458 Sl R L PO {EAE S L 42
<7 B R B R I E L T 4% 22 58 W o 1, PR AT I
KA 5 3 R0 3 19 s B 2 T A TE —20 "CUKAE %
HURYI A 3 wm B, FCA 56 CHE I T ERA 0, 2 )5
AR Ul & A, i — 2B EAT HE Je IR g
P Ye s R T AT Western blot J§ B AR =4 4307 , 4
(4 573 Ah 4 L, 2800 I JHE 1 A B R 7K 7 PK L TR 35 A
Sr I AR TR AT R, IR AEAE-80 “CUKAH
1.2.7 jﬁﬂ(%—@}éT?ééfi(hematoxyhn and eosin staining,
HE) A28k 3 sk 418152 4 i U0 T 56 “ClE i T 48
H 7 min, B BERAR A 34 R G P BN 4 R
[E] 45104 5 min.2 min F1 2 min, DA 3EAT 78 29 00 56 i Acb 3, 422
FHHA 100% 95% F1 85% K Z e, BE ¥R BE H {5284 2 min,
PL9E UG [ 72 . F K P8, 75 K 2 4 min, ddH,0 #hk,
1% $H R L BEAES s, ddHL0 #k , 10% 27K 2 min iR #
ddH,0 #PE ALY 20 s, 53250 95% . 100% L FE45 2 min
JBEAK = R B S W B et e, B B T SR A EUR EA T
XoF EE AT

12.8 JRIGHA(n A2 Phik 3 TR SU5E im0 i AT 40
JUR I 2K, A AR T R Y (0 P IR G T 56 C
TR THRAR L h, 58 7oKk HU0  & F e IR b 2
min, Jo/K Z B K 2 min, — F 2 B SRS B A, R 5 6
BER ARG, i FH LK 400 5 04t S B8 X 4511 55 CA3 X 1Y)
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NI ASIA 35K A, A2 38 9 5K B R AT % EL A3
129 JBEFEARM=Y 78 CCIRIE S 14 K, 435K I ifg 5
2 LU R AR ) 7 % (malondialdehyde , MDA ) ( Solar-
bio, BC0025) . %+ Bt H Bk (glutathione, GSH) (Solarbio,
BC1175) AREA R = Hialia v B Bt A T

XFF MDA, 7 0.1 g ZHEUMA 1 mL 2B I T vk ) 3%
(8 000xg,4 °C, 10 min) LI F ¥ W (100 L) , i A
300 L MDA A& TAE WA 100 WLk =, 82, 76 100 C
T 60 min, ¥ HIE M, B0 (10 000 x g, 10 min) , B
VW (200 wL) A 96 FLARHT . 7E 532 nm F1 600 nm i 1K
I & % B (absorbance , A) ., i oF br fE i £k 553 A
MDA & fit .

%} F GSH, 25 0.1 g 2021 1 mLiX5]— (8 000 r/min, 4 C,
10 min) , B EVEW . 40 e & AR RIS VA ZR A
140 L3R5 = .40 L7 =, 052 5 74 51 i A 20 pL#¢
A HRER A 20 nLARHER T ; 25 A A 20 pLZE1E
Ko IBAIE#IE 2 min, 76 412 nm KT & A S, 8 T 47
M58 GSH & it .
1.2.10  Western blot  £F24H 3% 3 R AR A9 T 4 2L k17 5
fi#% , BCA € BETHEEFEA W, A Loading buffer 7 100 “C,
510 min, A FL_EREE 20 g, FEFT SDS 58 P4 A Bt 458 15C H
Tk, FR A BB B B B 2R A B PVDF S L 38 5 P
A B ] 15 min, 2 B E —PUA B H R A Ak 4
(glutathione peroxide 4, GPX4) (abcam, ab125066, 1: 1 000) .
VS T 3R 0% L 51 11 (solute carrier family member 11, xCT)
(abcam,ab175186,1:1 000) ,GAPDH (Beyotime, AF1186, 1:
1 000) Fi14k 78 (1 5K 1 (ferritin heavy polypeptide 1, FTH1)
(abcam, ab183781,1:1 000) , it 4 ‘Cad & . %5 2 Kl —
Pt J5 TBST 2L A5 )5 (10 minx3 1K) , & i F LA HRPARICHY
F$Hi % 1eG (Beyotime, A0208,1:1 000) , Z & H 1 h, TBST
PEARE (10 minx3 ) , BUECL & G 1 PVDF I, 7515 %5 N
RN R Image JERXT 8 14570 K 40 AT
1211 BEHTEEE MUK RO S i 2 20, ke S LA 47
1~3 min P U CA3 A7 BRICT J5 37 RN A5 37 1L
P, AR DA RE 3R LAY [ v P ifE AT B0 B 3 B 1 mm® K
JIN B e B 28 255 A R ) HL A [ A VR 1 P A4S Y Ak 2 [T 5
4 CHEEMAT. 0.1 M BERRZE Wil PB(PH7.4) 9k 31k, &
K15 min, B 1% 5% 8 % %= 5 5 2 2 h, E iR 2 B
KL PSR 812 AL =1:137 °C2~4h, N : 812 (1
F=1:2 37 ‘CHBELR, 2l 812435 37 °C 5~8 h, #4812
AL HRFAME] A AL, B A AR A LIRS 37 “C TR AR 7R
AT 60 CT AT H 4 48 h, BUB A IEHL 1~2 wm H8
Yl R, 5 4 il e £ J5 o 5 L 2 0% (hitachi, HT7700) T
WAL, RAE EUGA3HT
1212 SPEYE B PEL 3 TR L e 1 1Y) AT 3
B R et A2 K, U R i L IS T AL 2 I g 2 (I 2 4141
37 “CIRARIFE 20 min, I MBS . PBS P 37, AHA S min.
% N 0.19% TritonX-100 7 55 4141, % i F % 10 min, ¥

F PBS H Pk 3 UK, B S mine TN S%BSA A E G414,
FEMFA L b BRI B P, T I — BT c—Fos (9F6)
(1:400) BB AL, R FI TR &N 4 CFF .
552 R —$LJ5 PBS HF ¥R 3 W, B IR S min, 986 2 Ht
(1:400)#EZEEMFE 1 ho PBSVER 3K, YK 5 min, 1 1
TR T RAHLUHIN 5 pLPToe RS DAPLE B3l dt A
WEIEPAE . VIR FHE IR AETO0 B TR RER
18 fFH Image J 5317
13 %it%®sk

K JU SPSS 27.0 Gt 8 A4 #4714 32 AL #1L, ] GraphPad
Prism 9.0 54 A= G0 1T o BIiA A TR0 LR LA 5 =
PRifE2E (F + ) 7R AT A8 R B M T 1 T 224
*ﬁ(repeated measures ANOVA ) HEATZH N L5, 240 [A] iR
FHBAIR Z 7 22030, )5 22 7Pk, 48] He AR A 1SD %, 7 2%
RS, 20 18] F AR ] Tamhane's T2 %5 o AR G001 A2
JRAMAEIEAE A3 AT, AR S ATT P AH 5 R 5000 2 o (B BR A G R
INA M BB XHETE 0.3 LUT , A T8 M 5, A6
FEAE 0.3~0.8 Z [A] , INNA HHNE R T 0.8 A 5 AH M, H]
Origin 2023b HI/EIE . #5556 7K 1 =0.05.

2.1 CCI X H h ILIR 5 BAFm 2 AR ARAT

i I MW'T F1 PWL TR B#EAT 190 90 e, 4528 R,
5 Sham ZHAH F , CCLAA R MTEARG 7 d MWT A PWL W] . T
[ (F=105.613,P<0.001; F=220.948, P<0.001; [#] 1B) , ELKE %
IF ] 384, ZE R JF 14 d I MWT I PWL 3 — 25 [ A (F=
105.613, P<0.001; F=220.948, P<0.001; [& 1B) , H. & I [A] 44
HPE R, CCIARJEHS 7 Koy B SR FET - I 7] Fer—1 A1
FRIET PN Erastin, 58 87~ CCIARJF 14 dBf, 5 cc14l
AH L, CCI+F 2 K B MWT A1 PWL B & J} & (F=26.161, P<
0.001; F=29.692, P<0.001; [§] 1B) , i CCI+E ZH AT} SR A5 0 5%
AR, IR IR PWL AR CC1 K Btk —25 T AL (F=24.040, P<
0.001; & 1B) , 2 A 5241 L.

RT3 92 3 Aar U 1 R BRI 26 DA 8 1 FZ 3l
A1, KEUE S LB (F 1C) , 45 R R, 5 Sham ZHA 1L,
CCI K BBy #8 1E A 3l i 1) B 2. 184 i ( F=205.570, P<0.001 ; |41
1D) , T e BB B R v e 25 A% BT B o (F=238.304, P<
0.001; F=374.500, P<0.001; [& 1E 1 F) ; 5 CCL 41 It , CCI+F
ZH NP B (F=238.304, P<0.05 ; [& 1F) Fl v s 5 4% v 50 B 3
B4 (F=374.500,P<0.01; [ 1E) , # 1k A sl ] B g (F=
205.570, P<0.05; [ 1D) , CCI+E 41 J& B g 2% 5% (F=7.369, P>
0.05;F=1.151,P=0.302; F=4.311,P=0.58; &1 1D~F) , FHmikI
BRIET- Y & A TT LIRSS AR IR, | O R 2 AR RS
22 CCILX R AL RAYZETR Y

TR CCIA R BRI S5 s 0, i HE e 6 A8 [C
e R i 2 LUB A0 . S5 IR, Sham 2 #2250
26 [ L HES R 5T AT T L A AT R LA SR
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o
. CCI Erastin and Fer—1
* /i
| | ] L,
SDHEHER R 0 7d 14d
ARJFCCT
| I |
F_:d .
L % . A
MWT PWL OFT
A ARSI
254 -# ShamZ 201 L ShamZH
- CCI4] s - CCI4
) i
~ ) ggi*g;ﬁ ~ CCI+F4L
= DA = 10 - CCL+E4L
= =
= ~ b
" 54 b
0 T T 1 0 T T 1
RJFcCCl ARJFCCT
B. KK FUA R R MW THIPWLEL 4
Sham41 CCIZH CCI+F4 CCL+EHA
T
D\ \“\ ;:r' ﬁ.
r?‘!":! 24l :
A oY S/
O RN | \ A
TR 8 ] 3
C. TR S5 3 K BRI sl &
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