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WE HW ARETEFTHF (AS-V) s aBiFx8 ) RAEZEF NF-E2 48X BT 2 ( Nrf2) / st
FAAE -1 (HO-1) B #emin -2 A B (Bcl-2) /Bel-2 /8% X & @& (Bax) &i& 8y %h, 18
WERAMA, RETHERIE . Fikx 4550 R C57BL6 M s R AL A B4 20, A, 4K, P,
HAFAS-IVaL, 410 R, 1&. . &7 % AS-IVZL4 5 4 F 50, 150, 500 mg/ (kg -d) AS-IV
AP 3 R, EFAFEAENL TIHEANRALIE, R EwHBEEHAEARER, 248554 TF
D-GaIN/LPS J& f= & 4t i s & W AT a5 ) RAR A, B IRAT A28 47 &, KA Western Blot #» Real-
Time PCR # A#&m &40 Nrf2, HO-1. Bcl-2, Bax. ¥ pt& K 4% &8 -3 (Caspase-3) & @ % mRNA
g EAKF, R 5 EF4E, A M) AL Nrf2, HO-1. Bcl-2/Bax & & % mRNA % ik &
{& (P<0.01), Caspase-3 & & % mRNA &£ 3 m (P<0.01), 58 A E, &7 & AS-IV ) LT
20 2% Nrf2 & & % HO-1. Bcl-2/Bax & & % mRNA % ik 3% #n (P<0.01), Caspase-3 % & % mRNA & i
AR (P<0.01); P # & AS-IV 28 Nrf2 mRNA % HO-1. Bcl-2/Bax % & % mRNA % i& 3% e ( P<0.05,
P<0.01), Caspase-3 & & % mRNA % £ m A&k (P<0.01); & 7% AS-IV4a Nrf2, HO-1. Bcl-2/Bax % &
% mRNA %A 3% % (P<0.01),Caspase-3 & & % mRNA £ ik T4 (P<0.01). 54&75 & AS-IVéarkd, + .
# 7% AS-IV4L HO-1. Bcl-2/Bax %& & % mRNA &k 7+& (P<0.05, P<0.01), &2 AS- V4 Nrf2 &
& % mRNA %2 #3 (P<0.05, P<0.01), Caspase-3 % & % mRNA %A F % (P<0.05, P<0.01); 5
P 7 F AS V2RI 45, &7 & AS- V2L HO-1%& & % mRNA Bcl-2/Bax %& & .Nrf2 mRNA % i 7+ % ( P<0.05,
P<0.01), Caspase-3 & &% mRNA %k T (P<0.01), &it &% AS-IVt & WHF %38/ KA BRP
AR, HAuh] T A S adaE Nrf2 3 5% HO-1 a9 kA, WA 840 RSO LA AT A 45, A& L3R Bel-2 69 &k,
[44% Bax. Caspase-3 /K-F, il 2 A %
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Exploration on the Mechanism of Anti-Oxidation and Anti-Apoptosis of Astragaloside IV in
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ABSTRACT Objective To observe the effect of Astragaloside IV ( AS-IV ) on the expression of NF-E2-
related factor 2 ( Nrf2 ) /heme oxygenase-1 ( HO ) and Bcl-2/Bax in acute liver failure ( ALF ) mice, and to explore
its mechanism of anti-oxidative and anti-apoptotic. Methods  Fifty C57BL6 male mice were randomly divided
into normal control group, model group, low dose AS-IV group, medium dose AS- IV group, and high dose AS-IV
group, 10 mice in each group. Different dosage (50, 150, 500 mg" - kg™ - d") of AS-IV was administrated by
gavage to the three intervention groups for 3 days, at the same time, cosolvent was given to the normal control
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group and the model group. Then the normal control group was given normal saline by intraperitoneal injection,
while the other 4 groups were given D-GalN and LPS by intraperitoneal injection to establish mice models of
ALF. Liver histopathological specimens were retained, and the Nrf2, HO-1, Bcl-2, Bax, Caspase-3 protein and
mRNA expression in liver tissues were detected by Western Blot and Real-Time PCR. Results Compared with
the normal group, the expression of Nrf2, HO-1, and Bcl-2/Bax protein and mRNA in the liver tissue decreased
(P<0.01), Caspase-3 protein and mRNA increased (P<0.01) . Compared with the model group, the expression
of Nrf2 protein, HO-1 and Bcl-2/Bax protein and mRNA increased ( P<0.01), Caspase-3 protein and mRNA
decreased (P<0.01) in the low dose AS-IV group. The expression of Nrf2 mRNA, HO-1, and Bcl-2/Bax protein
and mRNA increased ( P<0.05, P<0.01), Caspase-3 protein and mRNA decreased in the medium dose AS-IV
group (P<0.01) . The expression of Nrf2, HO-1, Bcl-2/Bax protein and mRNA increased ( P<0.01 ), Caspase-3
protein and mRNA decreased in the high dose AS-IV group (P<0.01) . Compared with the low dose AS-IV
group, the expression of HO-1 and Bcl-2/Bax protein and mRNA increased ( P<0.05, P<0.01) in the medium
and high dose AS- IV group, the expression of Nrf2 protein and mRNA increase ( P<0.05, P<0.01), Caspase-3
protein and mRNA decreased ( P<0.05, P<0.01) in the high dose AS-IV group. Compared with the medium dose
AS-IV group, the expression of HO-1 protein and mRNA, Bcl-2/Bax protein, Nrf2 mRNA increased ( P<0.05,
P<0.01), Caspase-3 protein and mRNA decreased (P<0.01) in the high dose AS- IV group. Conclusion Early
administration of high dose AS-IV can protect mice against acute liver failure induced by D-GalN/LPS, its
mechanism may be related to the enhanced expression of antioxidant protein HO-1 by Nrf2, which can alleviate
the acute liver injury induced by oxidative stress, and the up-regulation of the expression of anti apoptosis protein

Bcl-2, but down-regulation of Bax, Caspase-3, inhibiting hepatic apoptosis.

KEYWORDS acute liver failure; Astragaloside -1V ; mice; anti-oxidation; anti-apoptosis; Chinese herbal medicine

2 VEF 2 (acute liver failure, ALF) Ji 58K
W, HAMWILEIE 2, 245 M ICAREYIRIT . M
KM 2 IR 2 AR . 2R O T S IR
Vi EEHLG], #5550 F NF-E2 #I5EH F 2 (NF-E2-
related factor 2, Nrf2) J& i 5t 28 A Nz i s by ) E
B SNT, WTAEE ALF JAYT IR B Y
EEHAF (Astragaloside IV, AS-IV ) J2fE4 2y e
B FEZE R, HAEER) Tz, 5k AS-IV
Xt ALF /N BRUELA B b8 A . Bodd T e @,
{H H G 48 A B SO BRI 1 PR Nirf2 8 T2 A DGR [
B kL4 -2 / Bel-2 AH2¢ X (B-cell lymphoma-2/
Bcl-2 associated X, Bcl-2/Bax) 4 2 ik & & £
BEAEH, HETE NG RiE . ABFIR RS AS-IV
YE BT 25y, RSN D- Z3 200 WEER
( D-gagactosamine/Lipopolysaccharide, D-GalN/
LPS) 5 & /N Bl ALF £ &1, UL %€ AS-IV X Nrf2/
HO-1) il Bel-2/Bax Rk, #R%R AS-IVAHXZY
=L

M5 7%

1. <)% C57BL6 /NE BO-H, M, SPF 2%,
6~8 Yy, RHE (20+2) g2, IR BT 3K e 5 1A 3K
Brah WA BRI, 9THES . SCXK () 2011-

0003, 5% J 5206 37 BT ph W 4 L 3 2 g LR IS 2
WIS, S8 S W AR AT HIE S . SYXK ()
2020-0004, HrBEEfsR, 70 FE, i (20~25) T,
X, AT RE P 50%~60%, HEFE 12 h HF LT REBH,
H PR, ARSI RS T N R R B R AR B 5
ik #fE (No.[2021] EE{255 (0805) 5 ), SEid s
XS AL B AT 5 S e AR

2z AS-IV (R King-tiger ABRA T, 4l
& >98%, b5 . 84687-43-4) M4 TRHF, A
WK, HBIER 1% 2 L4240 (R 2545 H4E
SRFNA A ) H 5 B, WE BN 1%,
3%. 10%; D- I FLpER . JEZ M ( 3£ Sigma
/NTEIDN

3 FEAH AR FEIAH . Bradford £ H
WM E IR & (H5 . PO006 ), MUk AoL e
A& (5. PO018M) ¥l {ITI5R3E = KR AW
FWroe T BMEA A (RDUE LAY TRARR
ocH], it ARO187 ) 5 o Fil Y 85 11 marker (it
5026616 ), KL SR & (LS K1622) HIgH
Fermentas A #]; Pt (5 115-625-146 ),
EHi R T (5 6111-625-144 ) ¥ H<dackson
oAl bt A Nef2 B v B B (k52 YT3189),
G bt A Bel-2 §U5g BE PR (k5 YT0470), b
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A Bax £ wi LK (HL45: YT0459), it A
M & K & & H i -3 (cysteinyl aspartatespecific
proteinase-3, Caspase-3) £ i [ dt & ( #it 5.
YT0656 ) 1) [ Immunoway /Al ; fbi A HO-1 £
yefEHUAR (Epitomics 2], it : 1922-1) ; RbTA
B -actin FLrwFEHLIR (L5 YB-19736), & [ Bk
AR (5 YBO163) Iy (1 ABZOOM 23 7l ;
TRIZOL i ( Invitrogen 23 ), L5 : 15596018 ) ;
SYBR Green qRCR Mix (TOYOBO 24 #, #it 5.
QPK-201), FZALLR: 2455 A F e ol (i
R A E], A TDZ5-WS ) ; 4 [ 34 b4 HTY
({5 FEPE] T, 5. ADVIA2400 ) ; -75 C A%
VKA (Haier, %%5-. DW-86L578J ) ; i 7 Al i A
( £ Qsonica A Fl, M. Q125) ; KL (HS.
DYY-6C ). #EVRAE EL LKL (%5 DYCZ-24DN,
NG AR ENHL KA (1) (145 DYCP-40D ).,
KOEFE IR (RS WD-9405B ) #1 [ db 5T 75 —AY
I EHEER (ST mEET, S, THZ-
82A ) ; 4liZk{¥ (Heal Force /4w, 5. EASY15);
B X 120t (Koda /4], #45: BX A ) ; 424
] WG (B Spectrum 24 ], 5. SP-
752); BB THREHE B Ol (#5 EXPERT 16K-
R). fk# ezl (H5 . GENIUS 5K), kiR & E
OHL (5 16K-R) ¥l A K WD FE WA A5 B br
1 (Thermo 2~ w], 7% 5. Multiskan MK3 ) ; 96 fL
YA KT R (Costar A H], #45: 3599 ) ; £L4h/ 1]
LG4y 6 6+ (22 [ Perkin Elmar 22 &), 75,
Costar ) ; #i % 7 #r K °F ( I 1= Mettler Toledo /A
A, 5. AE240 ) ; EEHEHMETAEG ( RiLTEk
W), 5 YJ-875A) 5 0.2 mLPCR 4 (#15,
PCR-02-C ). /\i% 4 ( #1%5: PCR-0208-pC) i
H % E AXYGEN Al & i PCR Y ( %[ Bio-
Rad A H], %5 CFX96 ).

4 ol LTS 50 HUNRGE
IPEMRFE 1 85 R BE LA 2500 IR A, AR
ik, . MRl AS-IV4L, f4l 10 H. 259415351
BT 1% 3% . 10% A E AS-IV 0.1 mL J#E [ 7
/0910 50, 150, 500 mg/ (kg -d), 43944 T
WG RS 1. 3. 1045 ], 1F 5 2H K AS 75 4 )
BT ERINEF (1% R ST 240 ), ELEH
3K, RKU#Zy)E 2 h, BRIEH A7 55 atE K E
TS, HA- 21 1% H D-GalN 500 mg/kg+LPS
10, rg/lkg 0.1 mL BeA IR R i = ¥, sl bad A
Ay 2 HUNRL (BRI /N ) R sk | ilida

FET, MERINIIE 95%.

5 KplllFats SOTik

51 —fEM WE/NRES. mEUoKk. K
FIRPRAS I B OL

52 FrARSE TiEHRSE 6 h, fEIRERUM 1 mL,
3 000 r/min &.0> 10 min, B FRAS ; Bl s 37 B
AL FE AR AETE /NG, AR R I, B U A
HARRIER AL ALY, — LU T 4% 2RI,
— P PURAET -75 CHARIRIKFE & .

5.3 IMLEFDIRERIN R A4 A s
K i3 ALT . AST /K-,

54 JHFHZURIIMEE 4% 2 5 W [ e
2, A, YR, BERN4pm, HHHE
getn, SUEE T T A ZUR AL

5.5 K HF4H 4 Nrf2, HO-1. Bcl-2., Bax.,
Caspase-3 & [1 % ik W -75 CHRAMWITFA LY
50 mg, WK AN EE BFEE OB R, F Al il R T T
Hr EP A, % 43 1x10° 4 41 g fin 200 pL RIPA
W R MBTRERE T 4 CkFET, BE
5min & HkERIZIED 1 min, HE 6K, FEAE
i 4 °C 12 000 r/min & .0> 20 min, W |37 B0 40
il 4% . R M Bradford w6 & & (% =, B
T -75 CUKFERAA & . PGB mA % & E
I A i 2 AT 10% + = ke 3 i R AN - TN M Ik R
& i L vk (SDS-PAGE ), 4K J& % B 2 1l IR 21 4k
B (NC i ). 5% AR Wk = I £ 2 h, S5 &
i — Pt (Nrf2 Fi B L b 1:1 0005 HO-1 7 B L A
1:5000; Bcl-2 #ii ¥ It 2 1:100; Bax #i # It 4
1:1 000; Caspase-3 #ii B¢ Lt & 1:100; B -actin i
FEEL A 1:2 000) 4 CIRE LK B PARIEDEE
A 1:6 000 f By — 90, =iRIFE 1 h, EPER
AR S L O A WO B W T NC iR L
RN, X&Rgt, B, €%, BT, RAEKK
AT, R ER S B i F IPP6.0 X K& i AT
JREE 53T o

56 £ il BF 41 41 Nrf2, HO-1. Bcl-2. Bax.
Caspase-3 mRNA #ik I -75 CIRAFHIIFLIZ1Z)
50 mg, WAMIEEBEEE ik AR, $EUAH A5 Trizol ik
FIPEHUE RNA, 3007 5% J5 E 47 52 B 98 % i PCR
P3G PSRRI ALY TRA RA RS
PCR S 454 : 95 ‘CHAETE 3 min, 95 CAE1E10's,
T ELR AR K AR 30"s (40 MIEER ). RS G
CFX96 2.0 i 4:3l 7 £ B % 5 PRURH X e 0t i 4 DL
o WFEA,
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x1 5WFHI%E

2P S S1YPs) (57 -37) PIKIE(bp)

Bcl-2 1FE X4 . TTCTCTCGTCGCTACCGTCG 123
Jz X4k CCAGTTCACCCCATCCCTG

Caspase-3 1 4% : TGGAGAAATTCAAAGGACGG 191
Jz 4. AGCATGGACACAATACACGG

HO-1 1F X455 . GGAACTTTCAGAAGGGCCAGGT 148
JZ 5% . TGCAGCTCTTCTGGGAAGTAGACA

Bax 1F X4 . GGCTGGACACTGGACTTCCT 289
Jz Y4 . TTCCCACCCCTCCCAATAAT

Nrf2 1F 4% . AAAAGGAAAGACAAGAGCAAC 184
Jz X5k . GGAACAGCGGTAGTATCAGC

B -actin 1F X5 . TGGCACCCAGCACAATGAA 186

J S5k : CTAAGTCATAGTCCGCCTAGAAGCA

6 Siiterdiik i SPSS 22.0 GiitAk by
Gt omhr. THETREIE DL X £ s R, ZREAYY
BRI P E g, WAL 2555 PERUSR T LSD K,
AR Dunnett's T3 ¥, P<0.05 25 54
SRS =9

% B
1 BRI SAUNETIG . IR
TG Y (P50.05 ). TERAUNELE HiF 2

BB, YOk, KRS IES ; BAA/NRERS 4 h
B S B> . BB . EEESMA, 6h
fﬁﬂﬂ%ﬂ#tﬂﬂﬁk\ g R 2 H; R,
il AS-IVAL/ NG SRR )T . BB . UK. KSR
AR A BT s

2 BA/NEIME ALT ASTKEIER (%£2) 5
IER A, BRA/NEUMYE ALT . AST /K347
(P<0.01), SR LEE, ik, . milE AS-IV4
/BT ALT 1EPERAR (P<0.05, P<0.01), . &
i AS-IV4] AST JHER#IE (P<0.01), 51K AS- IV
s, . ERlE AS-IV AL/ EUMLYTE ALT T PR
(P<0.01), &l AS-IVZH AST i IRFEE (P<0.05 ),

F®2 HUUMRUNLE ALT, AST KP4 (UL, X+s)

A5 n ALT AST

EH 10 35.62+9.17 131.19+10.23

TR 8 812520+2493.07°  4247.33+1876.35"

153 M%ASN 10 5202.04+1364.05°  3102.01+698.94

Tl AS-IV 10 2 014.51+894.27 %444  1517.08+102.91°°
A AS- A% 14877 £59.03°°4*  131.82+68.23°"*
LE: %W 1Hek, *P<0.01; %mﬂﬂt@% P<0.05, ““P<0.01;
I

@’ﬁ/ Lk, *P<0.05, ** P<@1

% K2/ SRR (1) IE%Y
@H%W%%,%HﬂAx@ﬁ%%%,&ﬂﬁ%

IO SRR, PRI T AR YEIRAE, SRS
XA AMITRAE , FSEd ok, a] DI K s a5 4% 550 &
AS- VAT E R BRI R, 52— pH K
Bk, AT ALAFAnEeaK, SR ANAS AR YR, JE ILEE
FOARIRZE, A/ s il A R AR, A )
it AS- VAT G HEA S HE

fﬁ; B AR ; C I

T Ajjft
L KU AS-IVAL; D Rl AS-IVAL E N
e b %’J.JEAS V4R ; Horfr A1~E1 2 100 £,
s A2 E2j‘74001n ik AR i AR Tk

B 1 S4UhRUTFHESYR B AL (HE)

4 K/ JFL4Z Nrf2, HO-1. Bel-2. Bax.
Caspase-3 KL LK (K2, £3) HSiEw

Feds, MERLA /N ERFZHEZ Nrf2, HO-1 S R A,
Bcl-2/Bax & 1 L {H 34 T % (P<0.01), Caspase-3
FEAFBHN (P<0.01), SHAIA b, K. &7
it AS-IVAH Nrf2 RN (P<0.01), #&%74
AS-IV4] HO-1 fE &1k . Bel-2/Bax & [ FU{EY T
& (P<0.01), Caspase-3 #H[1#ik % (P<0.01),

AL BURAL G AS-IVAL il AS-IVAL #asilist AS-IVAL

oﬁpase 3 17 k))l:/)v X5
/<,
]-4 l )7 1
\%0 %<
<'5/7 B -actin 7 42 kD

B2 &4UNEITALSUE K
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%3 #%41/NF Bcl-2/Bax. Caspase-3. Nrf2, HO-1 &£k ILE (X+s)

415 n Bcl-2/Bax Caspase-3/ 8 -actin Nrf2/ B -actin HO-1/B -actin

1EH 10 1.26+0.24 0.63+0.13 1.03 +0.05 0.83 +0.04

LT 8 0.30+0.13" 4.65+0.43" 0.42 +0.02* 0.50 + 0.06*
{7 AS-IV 10 0.88+0.12°" 3.41+0.31%" 0.54+0.02°" 0.69+0.05°"

T AS-IV 10 1.39+0.18°°44 2.72+0.16"" 0.72 +0.29 0.84 +0.05°%44
7l AS-TV 10 1.95+0.2544449° 1.86+£0.15°44°° 1.15+0.28 444 1.28+0.14 444490

T SIERAL AL, *P<0.01; SHMLIHE, ©P<0.05, **P<0.01; S5{&HE AS-IVAIHAE, *P<0.05, *4P<0.01; Skt AS-IVAL AL,

©P<0.05, “°P<0.01

R4 44/ Bel-2/Bax, Caspase-3. Nrf2, HO-1 mRNA £iklb# (X+s)

ZH3] n Bcl-2/Bax Caspase-3/ 8 -actin Nrf2/ 8 -actin HO-1/ -actin
Ex 10 1.11+0.13 0.85+0.22 1.30+0.36 1.81+0.40

R 8 0.55+0.10" 3.58+0.14" 0.29+0.10* 1.06 +0.14*
i+ AS-IV 10 0.64 +0.09 2.77+0.15° 0.48+£0.13 2.55+0.38%"
HiE AS-IV 10 0.82+0.08%* 2.49+0.04%" 0.51+0.12"° 3.86+0.48 4444
il AS-IV 10 0.92+0.14 2444 1.32+£0.48 404400 1.07 £0.25°44° 5.85+0.362444°°

TE: SIEHA N, "P<0.01; SEMAE, “P<0.05, “*P<0.01; S5MLHE AS-IVALLLES, *P<0.05, **P<0.01; 5k AS-IV4L 4L,

©P<0.05, “°P<0.01

AR & AS-IVA LA, . &l AS-IV 4/ B
HO-1. Bcl-2/Bax 1 &5 i (P<0.01), &5l &
AS-IV 41 Nrf2 & 1535 fin, Caspase-3 4 £k
T I (P<0.05, P<0.01), 5| AS-IV 4 LR,
= 7] &2 AS-IV 41 HO-1. Bcl-2/Bax 45 H 2 iA 84 i,
Caspase-3 #H[1#15 F[# (P<0.01),

5 &4/NEIT42 Nrf2, HO-1. Bcl-2. Bax.
Caspase-3 mRNA EKik[bE (£ 4) HiEFALE,
AV /N ERUFZHZ Nrf2 . HO-1 mRNA &3k &, Bcl-2/
Bax mRNA Lt {H # T 4 (P<0.01), Caspase-3
mRNA %3k L (P<0.01), SR, F. &
# i AS-IV 44 ] _E 38 Nrf2 mRNA % i (P<0.05,
P<0.01), fik. . @&ifl& AS-IV 440 i HO-1
MRNA %35 (P<0.01), . &iflE AS-IVAHZH ] |
74 Bcl-2/Bax mRNA [ {E (P<0.01), K. . &7l
H AS-IV4 7] Fi# Caspase-3 mRNA ik ( P<0.05,
P<0.01). 5 & AS-IV4l tbf, . &l &
AS-IV4 i HO-1 Bcl-2/Bax mRNA %k ( P<0.05,
P<0.01), &Fl & AS-IV4H 7 Nrf2 mRNA, T i
Caspase-3 mRNA ik (P<0.05, P<0.01), 5+
i AS-IVAL [bA:, &5l AS-IV 4 [1F HO-1, Nrf2
mRNA #ik, T4 Caspase-3 mRNA ik (P<0.05,
P<0.01 ),

i

Z SR (3, 4], AWE5ER ] D-GalN 500 mg/kg
FILPS 10w g/kg 0.1 L 3¢ 4 1 s 03 5 7 vy

ALF /)N EUBERY, 25 B3 B, iR 2 /N BRI Vs ALT .
AST KPR IEH AL, f55 ALF I9IGIRERIE,
PERERR )

e S BRI IAEE 2R . I Y B2 ALF
FEA R AL, A, LIRS AR I A
B, FEAIAEARR UM TR . #MEIE <. HER
TRHEY S S R TR, JLRIR L bR
H, B—WRIEGATRZ . ABRRGTIEN, /NFlaeg
REAPE .. PuRselEl, ®HEREAmSER. A
AGE R FEEAEN. SO EDR, KFlEEA
SRR RETIRE . BURAL B SRR E R . K
BRI A 5T 2 I o R0 e b, AT AR
Wik A, HAT 2R TS, AS-IV R E
PR A R, Bk 2 i R A MR
o8O0 T AS-IV B 2 B 5T, 3 AF SR A B 5E
FE U AS-IV XM R 9 K BRFF B 43 . B 40375 e 119 .
W D) e Bt AR XA R R, REU RN
K-, $ R A e s AL TS, LA T e S 4T
SEARHLEIGE O T 8L AR O B B B AR 5
M 4 K R 2 an i B R e, BRI T
¥ Caspase-3. Bax/Bcl-2 [ {8, M i 15 4 K B
MAIIRE, SR, XFT AS-IVI&YF ALF &2 HHLHI
Y EANHMEA A AT I E ST/ B ALF A
AL BT L ERERE AS-IV T, & e
it AS-IV AT I i s R TS 32, DRI D figdii 1) 1
JHFAR I I T AR, SHESE T4 SOD 754k 2 [ ik MDA
i, $E8 ASSIV X ALF /) BUELA BRI 4R 4
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AR A T PR ARG OC P, (IR
il i AN oA

HWFFEUESE ALF (%) T 2207 A S8 Ak N i 47
R R RE RS T, RH AR
JR A EEHLE "2, BrE ALY G (antioxidant
response elements, ARE ) J2&HLIA N X 54k 0 it
FEPHNLE Z — o RN LI, F5EH T Nrf2
& ARE (30 1, AL IR 15 Bt ST 7 5 vy 1)
Bl sk R, B4R a8 1k - b ry . 4
AT PR ZEAEYTEM: . HO-1 /& Nrf2 G
BUILIN, RPN ik, HO-1 3 i) M3 vl LABH 11
P E I & ok e ™ 0 A %k, Nrf2-
Keap1/ARE 38 i il /5 iR 97 DL R 32 2 K%
HLA AR SR A BB AR % ASRIFSEE 3 57 /N
ALF #5581 457 A5 & AS-IV iAb#, IR 5
HASZ 0, WEERS 6 h 4541/ BUTFZ41 4 Nrf2.,
HO-1 ) Rk H 0L, R AS-IV7E ALF ' Hit A AL AE
FHMLH . 455 K SRR 2 FZH 20 Nrf2 . HO-1 M
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