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(FEE] Br WEAEEE (Fisetin) X MeREREAR ST M5 AT 7E L 3 MAERSE T 10 BE 5 LT g
FIAL . Frik  TEHL6 ~ 8 S A SD B, IR IIHLARE R T/ N AR (Sham 241) . B A Z5FLZEFLAR(CLP)
FUMFERERIRIA (CLP 4H). Fisetin Fi4bPHZH (CLP%Fisetin £ )3-2H f4H 18 Hu(Hrh 12 B TS E IR 00,
6 HHTFIEARKI ), CLP+Fisetin 41 F CLP Hij 5 d 1% 4245 T Fisetin {5 50 mg <k ™' - d7' HEH , L H LT
(DMSO) A5t ; Sham 411 CLP U 45F %5 DMSO EFE o THG— WSR2 h B, A4 KR —
TEOLIFICSE 10 d FETAENL, THIYR 7 d SR 747 2800 GRrH AR i SE B0 O S 28 Rk BT SRR ). HilFS 24 h
TR ST, I A FE R, B BUIZH 2, 2R F oK 3 = AP (HE)He e 55 T AR il 2H 20 B 2 e 2 | SR
TR B T USRI 2 20k B TR 20 24 Sl M2 24 i 5 Bl v I 4 2378 - (MDA)
P R B R 56 (Western blotting ) U i 2H 22 i J8 AR F - o (TNF-'a ) #2840 405 bk i )
S100 B FIERFET HHCHR (A F E2 AHSCHEITF 2(Nef2), IMETZ/M&E 1(HO=1), % bt H kit S L Pl 4(GPX4)
ML, 458 Sham 41, CLP 41, CLP+Fisetin ARG 10 d S3BUF7NG 12,357 H¥. 5 Sham 41AHH, CLP 4]
TR S S0 B S BRI, A ) 4 5 S8 A, S0 (= B ) A 247 5 FIE e (2 m] DY) X 2200
AN HESNZE L, MRS , R [ 45 22 D, Z5 A ANV, #2025 2K  ARAE AN IR 14 22 5 5o s e 6 ] DL i 21
BRESTFUURN ; T4 T MDA it Tk, TNF- o L S100 8 283k B, Nrf2 . HO-1. GPX4KAR%, 5 CLP
A, CLP+Fisetin 20 K R Z S 3873 I T 55 (43 - 7.33 1115 b 4.67 + 153), B HEi T8 45 A 5 7
(0.4440.02 H 0.32+0.04 ), FFHE 5= BE HFHAMA 5 SB4 (min - 78.33 +49.29 Fb 40015 + 9,649, 1 T [X #ih 28 e 41 i Hi:
GIVAESE  BITTIR G , M DA 145 | PRZE T 222 (AE AN R £ el s RS T DU R A Tl 5 2 2k 1~
MDA & AR (2 T (uglg) : 151.27 + 1490 [ 224.69 + 17.64, MDA (umol/g)+470.0 + 443 1, 709.3 +65.4 ),
Jiki 20 20 TNF-a . S100 8 3% 35 ¥ WL F B (TNE~ol/CAPDH :.0.651 + 0:060" F-0.896 +0.022, S100 3 /GAPDH :
0.685£0.032 k£ 0.902+0.014), Nrf2, HO=1 ., GPX4 kB T 5 (Nrf2/GAPDH : 0.708£0.108 H 0.316+0.112,
HO-1/GAPDH : 0.694 +0.022 I, 0.538 +0.0245.GPX4/GAPDH : 0.620+0.170 [t 0.317+0.039), 22 B ¥4 G5 %
B (¥ P<0.05), G5 Fisetin FiAt AT AE BT Nef2/HO-1/GPX4 S8 BRI 1 22 e pE 17, ki pa i e 20
AHOCPERGE A5 o
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[Abstract] Objective To observe the protective effect of Fisetin on sepsis-associated brain injury and explore
its possible mechanism from the perspective of ferroptosis. Methods Sprague-Dawley (SD) rats (6—8-week-old male)
were randomly divided into three groups: sham operation group (Sham group), colonic ligation and puncture (CLP) induced
sepsis model group (CLP group) and Fisetin preprocessing group (CLP+Fisetin group), with 18 rats in each group (12 for
observing survival rate and 6 for indicator testing). The CLP+Fisetin group was given Fisetin solution 50 mg * kg™ + d™
by gavage continuously for 5 days before CLP, with dimethyl sulfoxide (DMSO) as the solute, while Sham group and
CLP group were given the same dose of DMSO. The model was established at 2 hours after the last gavage. The general
condition of each group of rats were observed, and the 10-day mortality were record. The behavioral testing (new object
recognition experiment, elevated cross maze experiment) were performed after 7 days of modeling. After 24 hours of
modeling, nerve reflex scoring was performed, and then the rats were euthanized and brain tissue was collected. The

pathological changes of brain tissue were observed under a microscope by hematoxylin-eosin (HE) staining, the deposition
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of iron ion in brain tissue was observed by Prussian blue staining. The content of iron in brain tissue was determined by
tissue iron kit, and the content of malondialdehyde (MDA) in brain tissue was determined by colorimetry. The expressions
of tumor necrosis factor-a (TNF-a ), neuron damage marker S100 8, nuclear factor E2-related factor 2 (Nrf2), heme

Results On day 10
post-operation, 12, 3, and 7 animals survived in the Sham group, CLP group, and CLP+Fisetin group, respectively.

oxygenases-1 (HO-1) and glutathione peroxidase 4 (GPX4) were detected by Western blotting.

Compared with the Sham group, rats in the CLP group showed significantly decreased nerve reflex score, new object
discrimination index and open arm dwell time. HE staining showed arranged disorderly of neuronal cells, cytoplasm deep
staining, nuclear condensation, unclear structures, neuron loss, and significant inflammation in the hippocampus in the
hippocampus. Prussian blue staining showed iron ion deposition in the brain tissue. The contents of iron and MDA in
brain tissue were elevated, and the expressions of TNF-a and S100 3 were up-regulated, while the expressions of Nrf2,
HO-1, and GPX4 were down-regulated. Compared with the CLP group, the CLP+Fisetin group showed significantly
increased neurological reflex score (7.33 £ 1.15 vs. 4.67 £ 1.53), improved new object discrimination index (0.44 +0.02
vs. 0.324£0.04), and longer open arm dwell time (minutes: 78.33+£9.29 vs. 41.1549.64). Neuronal cells in the
hippocampus were more organized, with less cytoplasmic staining, nuclear condensation, reduced neuronal loss, and fewer
inflammatory cells. Iron ion deposition was reduced, and the contents of itonsions and MDA in brain tissue were decreased
[iron ion (nug/g): 151.27 £14.90 vs. 224.69 £ 17.64, MDA (umol/g): 470.0 =443,vs. 709.3 = 65.4]. The expressions of
TNF-a and S100 B were significantly decreased(TNF- o /GAPDH:-0.651 +0.060 vs. 0.896 +0.022, S100 3 /GAPDH:
0.685+0.032 vs. 0.902+0.014), while the/expressions of Nif2,~HO-1, and ,GPX4_ were significantly increased
(Nrf2/GAPDH: 0.708 +0.108 vs. 0.316%0.112] HO-L/GAPDH: 0.694 +0.022.vs: 0.538£0.024, GPX4/GAPDH:

. 453

0.620£0.170 vs. 0.317+0.039). All differences were, statistically, significants(all, P < 0.05).

Conclusion Fisetin

pretreatment can inhibit ferroptosis and reduce sepsis-assoéiated brain injurysby, Nrf2/HO-1/GPX4 pathway.
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e 8 GE A OCTHE i K (sepsis-associated
encephalopathy, SAE) ZMEEERH W ATEZ ~—,
I N R ) R 1 i IR PR A TR Y AR
HAHLHE A SE G A (A] e P A st
eI NGEATSE Su sl I EN 87 VR U PP <
PET - SAE M & HRbLA = —2

BRIC TS — P BRI i g A TP &R0 7
AR TR SE T HATC RSt T2 1
MZTEIE . 2R s TR O IERRL  IEEE
24 2 g Lo A, T A 0 ) AR 38 R
LB AET

5T 2 B, A58 (Fisetin ) A 2AY 42 1k S 0
TH BRI, w] FRI7 S A S RS A 22 R B L i <8
R B R it SR 45T BRI, Fisetin 7] AEIE
XS BT AR 7, T A R A R A T, DR
SAE. BUABFFERITAN Fisetin F BT A U5 17
AR L JF NS RE ORI 28 TR AL T Y £ B2
) B L S FEAILT , DUl SAE A RIRY T SR A0 56
WA o
1 #R5FE
L1 SEE W)« SPF MENE SD KRR 54 L, 4R ikt
200 ~220 g, 6 ~ 8 JAlIE W [ v [E] BR 2R Rl 2 B B2 2
Wy g e, s VF rTUE S - SCXK (12) 2020-0001
KU IE AR SR 7 d, H B3R oK

1.2 254 5K 5 : Fisetin. — H 3% 7 B0 (dimethyl
sulfoxide , DMSO) e IRFE K T - a (tumor necrosis
factor- o, TNF- ) )S100 B 11 F-+1 [€] MCE AR, 4
1% (malondialdehyde |, MDA ) I T Fig 50 2 5 2 MRt
WABR Ll kiR & W T A A 0F 5 i
e LA N G T R E R R A
H] ERIET M C P A I E2 AH G F- 2 (nuclear
factor E2-related factor 2, Nrf2). Il £I & N 5 B -1
(heme oxygenase-1, HO-1 ) AW R E AL Y 4
(glutathione peroxidage 4, GPX4) T E CST A
A}, W2 3= W TR A [ JBE4 1 (glyceraldehyde-3-
phosphatedehydrogenase, GAPDH) Il F 12 7 K
W HEARA RS A, B i A A P (horseradish
peroxidase, HRP) #5 i 19 111 2 BT f TG, — W Wk
H 1% (bicinchoninic acid, BCA) A E E R 7 &
W T i TR SR R A IR AT FR A ), B A2 R0
(electrochemiluminescentimm unoassay , ECL) & .
e LT TR B - 5 VN TG Y R JKE R UK (sodium
dodecyl sulfate-polyacrylamide gel electropheresis,
SDS-PAGE ) ¥ i i il 120790 & . b o 22 b A 2
Marker 1004 FHEHERG A= P B2 2GR BRA F

13 SCER A AL - HRRENLEC T 2R SD R
53 R BT AR A (Sham 41). H 1 45 4L 5 fL R (cecal
ligation and puncture, CLP) HOMTHIEAEARIZ (CLP 4)
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Hl Fisetin THANHEZH (CLP+Fisetin 41 )3 41, B34 18 H.,
Horp 12 R FWERA AL, 6 R THahatail .

CLP 2111 CLP+Fisetin ZH ¥R Ff] CLP % 75
SERTRD . RIRERTAS A 12 h, A HOK . KA S
40 mg/kg JFREE KB, 2R 5 BUE AR IE Y] 1 2 em, &
i E W, 18 SE L], Frih D E E N A, K
f8, IT-45 T o A BE L K 24 mL/kg HEATHRRE 5.
Sham ZARZEHIE W, LA L ERAAI]

CLP+Fisetin 21 FHIAHT 5 d FFURHEH Fisetin i&
W (LA DMSO i, W Eh 10%) 50 mg + kg™ - d 7'
AT DMSO IR 2R Y . &4 T e
— B G 2 h Hil & MR,

AR SRS T A R AT G PR S5 sl 4 R fef
FHFE R L, 3R A I 5 2 B P 25 GRS fudtt o
(AL« st [ 2023455 486 %5 ).

1.4 KR AR S 7 i - LIS 24 BEA T RIER B Sp)
V53, B A FE R B ER B A 25 AR

141 —EAL - CLP HllBE 10 d NEPDIEE R
FERRRIF I BT B B S

142  FZSHTES AR CLP RJ5 24 h B
JE, ELER | RHIE R R bl S SR O A T
Vo3, BARIIT T, AR B S S E e A AT fioh R RS 53¢
KERAE 5| A2 IR BL Ry 5 EER Sz o 3 % i
HNEE SRR B AE 5 5 | S8R 15550 5 B0 AE ST
SHIBURUE NN 1N W il = Bl B 90 W o =52
(RIR S 5 PR Ak s i S Ao 6 A iR U
WLEZBE 75 5 | L sk ol 7 Sk o kit A5 5 il
B 250 0855 153 IHR R 048, B 10 4.
1.4.3 A2« 7RI BE 55 7 RaEETAT J =)
R, ALFE B AU G Al AL R S
1.4.3.1  E YR SE 5 R R BRORE 8T 0 i K
A Gy A B, TR SR NAR (KL MR
40 em) WK BURICIZRE ST o B e AT it s )
(G ] 28 B G PR S, PR AT N S8 E %
MR | OO, TR B BB, DA AR R R B AR
I KRBT ENBE AR 1 h, %
S RPN B B < 5 — o B AR SN A
[ (00 S TR AR 7 D0, 470 R e ) B 2 A ]
KR TICAE B S AR P, X A48 R4 i i
HRZE, 10 min J5 BUH KRB 25 B B it
FAGEI 2 h JG AT K S E A AR TR L, S
H— AN s SO R | B AN ] R LA A . R
[FIREZEAE T AR Z 10 min, 1055 K BUH & R TH

Yyt AR R I ], PRI E. BEE B =)
AR RIS ] /CET i AR R N E] + IHY) SRR ] ).
BN R BOBO, T R BUBRREIC AT 2 h Fiy$2 fil Y )
it , S8 KR T i

1.4.3.2  FAE TR E I )R BN B P
) -2 DT R A 1 25 PR R 2L, T e 28Tk
B R RN 4. MR E AR
THUE PR RE PO S G R A B
J A PUAE K 30 em, FE S em, IE T
DAF SRR 5 em, FEESHITETZY 50 em, P15 (1Y)
BERSLS om. FRAEHT, AT N ERDLLIN B, 1L
A I ) ARTS, PR IR AN AT A, A B R T R
R, LHCME . BEET 3 h W K BB T = 3 N
SRR O B A e 2R R B A AR R ]
FrRIRZ 5 min, 105 REUETF R 1945 B I [a] , B
TR A 80% 1R i AT U IR, 78 ik
T {5 R IR I B S5 B OB R A B 4 Az .
DN N i S S S AV NI (b3 £ 7S
TR B ABR I , G TR PR 7% 1 R B
144 AR ZE-Prar (hematoxylin-eosin, HE) 3% {f
WEEIZA ZOB 5225 0E : AT 24 h B E IX K ZH 2
AR 4% 2 RFEERE 24 h, ZEEBR LK, —
HE A B BT o IR ZH 200 - ()8 0.5 pum),
HE QL )5 FOUBE N SN 20 U i s

1.4.5. 0 W1 G @M H AV T U0 R
Jr-24 BRI 4 ZUREAS, ] 4% 22 38 R [ 7 24 h,
Y I AT B e 6 TAEM A 15 ~ 30 min,
ZEN K T3 WUk 5 ~ 10, min, FF2T YL €0 W IR e 75 5t
15 ~ 30 FARIK PEMIE ~ 3 s, LFERB K, —
2R A B, IR S R, D08 S iR ZH 21

[ RIS P

1.4.6  JZH 2R 1 MDA & i e - U ZH 2R,
219 B LA BEER K FE 4329 9K, 3 000 r/min
(BS02FA2 10 em) BO 10 min, BV, FHZHE
TR & E 2Nk R A i, L @k E MDA
.,

1.4.7  EHH G2 B (Western blotting ) £
JZH4Y Nef2 . HO-1, GPX4, TNF-a | S1008
K« FH 200 R e Y 1 TR A < ) R 5 VR IR
HAVE A, BCA IEIE B AR, UE4T SDS-PAGE,
R % 2 B — 58 & M (polyvinylidene fluoride,
PVDF) i, A= IfiL 75 1 4 3 B P 2 b, 2 ki 20
) Tris 2% LK (Tris-buffered saline with Tween-20,
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TBST)VEHE 3 UK, AR BEAY—$T Nif2 . HO-1, GPX4
TNF-« ., S100 3 F1NZ GAPDH BT 4 CUkAiiE
&, TBST YR 3 G A B B R & 1 h,
FRR Ve I A B2 W e -7 o0, L&A S
WS KA LU IR R R RGA .

1.5 GEit=#Ab P SR GraphPad Prism 9 #4417
Suitabs, AR I + P2 (R +s) 3R
N, 22 8] B BCR FH LR R 7 225387, I Tukey K
IS PEATALE] b8, 2 Kaplan-Meier 42 77 # £8 , %
H Log-Rank ¥:55 . P<<0.05 NZERA G2 X
2 8 B

2.1 FHHAKEAAEES (1) : Sham 4]
10 d Y7735 ; CLP 4H 12 H KBRS 10
CLP+Fisetin 21 12 H KR ARG

AR5 10 d RREAERZERA G L (Log-
Kol . v 2=4318, P=0.037). & &>

—
=3
S

%
S
T

g
5 60
&
= —— Sham#]
= 0T cipm
Bk —— CLP+Fisetingf].
20 | Log-Rank#%::
x’=4.318
P=0.037
1
0 2

CLP+Fisetin zﬂﬂyﬂkﬁﬁﬂ?ﬁﬁﬁizﬂ‘
B 1 KHARRFIESE 10 d Kaplan-Meier ZEFEHIZE

22 HBUH KL g (F 1 LIEGiEZS;
Wi ZSAsITFEN. 5 HIt, CLE
ZH KRR A 28 S 1040 e 2 BRI (P<0.05), 5 CLP

2 Hb#2, CLP+Fisetin 41K B 28 R 10F5r B TH =
(P<0.05),

®1 BEXRWERFESITAFZMRERIER(x +5)

5 SR PR A FF T 52 RR
(H) W5 4r) HERFE%EC  BF1A] (min)
Sham 41 12 867+058 0.54+0.01 97.67+4.73
CLP 41 12 467+1.53% 032+0.04% 41.15+9.647
CLP+Fisetin 21 12 733+ 115" 044+0.02" 7833+9.29P
F1H 9.33 77.43 37.03
Pt <0.05 <0.05 <0.05

1 : Sham 4B FARA, CLP 40 H 4L 5 fLAR SR IER
HIZH , CLP+Fisetin ZH M ARERIHUALBEA ; 5 Sham 4 HLER, *P<0.05;
5 CLP 414, PP<0.05

H KR e0.05),

VAL 3 H CLP 2 # I
— 4
) ﬁ(ﬂ‘?}(g 34 TEF%;W ]

2.3 KRBT RHEMRL,

2301 Hr AR B SR (R 1) 3 Al /N BUB Y
TR B 6 5022 S A G243 o 5 Sham 41 A
Lt CLP 41 5T ¥ 1A 9 501 45 %5 W 8 B A% (P<<0.05),
CLP+Fisetin 418 YIRS RIH6 B0 CLP 4 BH B 3 &
(P<0.05), $E7mMeEEAE K B & iciZee T~
K, 25T Fisetin AL AT RIS e s K B
AL

232 EAETFRESE (R 1) 3 IR RAETT
B S B ) 25 5 A e it #3855 Sham 414
P 20 R BUTE T T30 457 B ] ] 4 4 i (P <
P+Fisetin 2 K BRUAE T {55 B 1) 1) %
L (P<0.05), $87m e i K R B
isetin THAL BHA] DLk e 7R 5E

B
Hﬁ%ﬁ} s (6 2) : HE e
ARSI S R, A

I BT T SO A

N=—
NIV
N

H, A) ANOBSIER , BILRIEN ; B S IARBUREIE
B (CLP 4, B) B4R MM R AL W, BT ER
EFEATAL B (CLP+Fisetin 2, C) 18 JLAZ B4 0 M B A AE A0
ML HARE - L (HE) Jefs. FAEHCR

2.5 FHAKRENAL R FUIORE L (E 3) : %
WY {0 R, Sham 20 i 20 £ rp R W8S 3 kg
TS, 5 Sham ZAH L, CLP 414k B FULH
8 Z . CLP+Fisetin 21 2k B T DI FUER CLP 4147 Jir
W

2.6 FHAKERINALUEREF MDA i A (3R 2):
5 Sham 41 HLH, CLP ZIGZHZUEKES T MDA & & 15
FTh () P<0.01), 5 CLP 4 [l #¢, CLP+Fisetin
I LR T MDA F i B FRAIK (34 P<0.01),
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: : O]
B3 SUETMEXHRBMARKE THRER &E Tl
REEG, BFARH(Sham A, A) REE TR ; EHSHLET
FLARBRRFRAERERIA (CLP 41, B) ZMEKE TIIH ; BB
B4 (CLP+Fisetin 4, C) BRLKE TUR T LEREG K
(170N

F2 BAXRKALZEF.MDA SELK (x+5)

g SILYEe RS T MDA
(R) (ug/e) (umol/g)
Sham 41 6 91.64+12.21 156.3+15.0
CLP 4] 6 224.69+17.642 709.3+65.4%
CLP+Fisetin 41 6 151.27+ 14.90" 470.0 + 443"
F g 89.26 67.03
P1{H <0.01 <0.01

1 : Sham 4R T AL, CLP 4 0 H H 45 Has A UR SR gE 1
U2, CLP+TFisetin 41 A3 5 AL #L4] ; MDA Sh A i ; 5 Sham
A#, *P<0.01; 5 CLP 4 18, PP<0.01

27 SAKBEMNALUER R i (R 35K 4)
55 Sham ZHAH L, CLP ZH fix g 23 Nef2 . HO-1., GPX4
T R IAAKOT 8 B B FEAIG, INF-6/eS100 By & &
SKIKF- 21 B TR () P<0.01), 5 (OLP 20 [Bé#s,
CLP+Fisetin ZH £ 41 Nrf2 . HO-1. GPX4 ) £ ik
KR T, TNF- o, S100 B8 13 IR /KB ik
F#AIK (34 P<0.01),

x3 BEAARMEALR Nrf2. HO-1. GPX4. S100 .

TNF-o EBFRIEKELLR (x«5)

205 zjz#f%ﬂ( Nrf2/GAPDH GPX4/GAPDH HO-1/GAPDH
N
Sham £ 6 0.875+£0.031 0.882+0.043 ©0.894+0.021

CLP 41 6 0316+0.112° 0.317+0.039* 0.538 +0.024 *
CLP+Fisetin 4l 6  0.708+0.108" 0.620+0.170 " 0.694 +0.022 "
FAH 47.67 79.03 52.12
Pt <0.01 <0.01 <0.01

25 5] s (H) S100B/GAPDH  TNF- o /GAPDH
Sham 41 6 0.512+0.037 0.488 +0.023
CLP 41 6 0.902+0.014*  0.896+0.022°
CLP+Fisetin 41 6 0.685+0.032"  0.651+0.060"
F1H 69.45 34.74

Pt <0.01 <0.01

1« Sham 20 4 TR 41, CLP 410 & &5 L 28 LR B e
R, CLP+Fisetin 1 {35 A 320 5 Nof2 SRR+ B2 A G
KF 2, HO-1 MIMLLT ZIN4ARE 1, GPX4 M H kit S b i 4,
TNF- o KIMEIRFEH T - o , GAPDH W 3- Wiz H il b 28 ; 5
Sham 411442, *P<0.01 ; 5 CLP 41145, "P<0.01

SR Sham#H, CLP#H

e e

orxs WG e -

CLP+Fisetingd

Sham AR TFARLL, CLP 400 B 45 FLAR SR AR IERE A
CLP+Fisetin 20 0 JE R TANEIL 5 Nef2 %A T B2 HISEH T 2,
HO-1 M IMZEENNERE 1, GPX4 NP H kS Skt 4,
TNF- o Syl RSEH T - o , GAPDH g 3- Bk H- e i S

4 HEHFARZEEDBIAL (Western blotting ) 1l 8- 41 K B,
JiRiZH4R Nrf2. HO-1. GPX4.S100 8 . TNF- o FEHFEE

R IR 5 R

SAE & M #50E 5 UL PIES 22 G2 01 AAE , AR
ek Tl B A T SRR R 1 1 i ) RE R
WAL, WG 2. WFF92e B, SAE Jk R o
ZICRM TR s BRI, B2 7K F Tt
56 AL ST T8N , WK S BOARITh 48,
U ERIEA- 2 5 SAE R HILH . PRIt , 7RI REAE
LIOPIE A RS T A RE S FH T SAE (9 .

BRI T RYLE )2 R ARk B T AR )
e B itk D T AR T R | BRI AR B 4 e )
At A 2R | GRXA (AN , BB 12 525U N, 7
AETCRETE PR S eh ik, X IR 8o 2 3 i AR A
W, Gk B 5 A e st T A ST
HAEMEERAEAH ST A Tt & 3, CLP 2/
JF I 240 R il | SRFE , Zer (TR 25 B o 4, 440
MDA KB 5 Fh, M4 e H IOk TR 2
Nrf2 B0 ) 4 BRS A) LLGE o 35 St A Y R
ik, B EeE BRI, BEBERSE TR KA S R
AR 3 5 R )0

Nrf2/HO-1 AR B AL G 5, 25
VS A SRR R | R 9 DNA 353051, R 6
DTSR YT A NSO, DR A7 A A A2 S AR Y
G, Nef2 PR 250 MR AL FEAER
BRI, Nef2 2505 Kelch £ ECH MG 1
(Kelch-like ECH-associated protein 1, Keapl) 4 3
F18) 26 1 TR i ohe AR AR e Mk o 7E AR LB
AN AR A FR RO R AR B, Nef2 BEOT 3 A 20 L
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¥, )0 3 & A Pt A AL OV T (antioxidant response
element, ARE) [ R i s 5 R shdi Ak
N . Nif2 76 SAE & 4% 5 E A S A AL R
YER . SEEGAFFE A, e s /N B Sh L S 7
Bk B S DU IR 0 S A AT i FH Ak
B FEAAE aT LAGE E_E I Nef2 . GPX4 R 3R
i, DT AR /N L Xk B 1S A

BRAETI = A KRG MR R, A EGh B R B4
T2, MBS 200 60 55 1 5 25 4 R Thig ', A 5
GPX4 fEMEE IR A i b R ZAE R . 244
TP R 2155 K A M |- A R - R B e ia e
BH, 51 GPX4 IGPEBRIS , (i I BRIG M AR RE T T,
W, FEOHE AR RIS A M
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