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FEBR K8 SRR & DUE S (AMD AL AL s RS LS M & kelch # ECH £ 3% & 1 (Keapl) /4 B F E, 4855 B F 2(Nrf2)
BIH Rk R CSTBL/6T MR 12 AEA T am(A4); %548 AR £ BRI, 2 AMIAZR 224 R 7 69 40 R
DR EAL A AR (B 4) , PP st 28 (C 48, R AsF 30 mg/ke) %A BAR B A Z 41 (D) 41,20 mg/kg) A= & 7 & 20(D, 41,40 mg/kg) , &
10 R C4L.Dy . D, 2 KR AR 540, A B2 RERFET ALK, ML H 4 8 X 5, 0l A B F BT

S EATIR R M N2 (LVEDA) | £ T8 4 K89 M2 (LVEDs ) A2 4h 45 42 4 2 (FS) At fe 5 2 (EF) |, £ A 2,3,5 - Z X A WA w &
"ﬁki(TTC) P & kA S LR IL d AR, SRR RS & — B A545 X (RT - PCR) i &% & i %, 7% ¢ it (Western blot) 3% M) &+ AU Keapl #= Nif2
ERBRFORAGKT ER 5 A4, B A K8 FS.EF &S ML Keapl . Nrf2 mRNA #= % & & A K 35 8 F %1%, LVEDd,
LVEDs ' WUiE 58 @ AR & o e RS /AR KB 3 2 E A3 (P <0.05) ;5 B 204, C 4. D 48.D, 40/ R 49 FS.EF & 3 L Keapl \Nif2
mRNA F27%& G £ A KF3) B %913, LVEDd LVEDs /S JUIE S @ AR G W B /AR FK-F 3 R ZHEAR(P<0.05); 5 C 4rkik, D, 4 R e
FS.EF 25 AL Keapl JNrf2 mRNA Fo % & £ ik KF 3 B FHAK, LVEDA LVEDs .« WU L BT AR E 5o B /4R R F-39 2 Z 91 % (P<0. 05),D;
21 ERIGATOY 2 A AL FEL(P>0.05);5 D 4Lk, D, 4/ R 49 FS.EF & U Keapl Nrf2 mRNA Fo& & Rk K-F3¥) R E 3,
LVEDA,LVEDs & MUAZ 58 @ A2 E 45 W &S /AR I K P 3 2 FBAK( P <0.05) R 5 E R A ACE AMI B R 898 T fg L i s L
AR e 8 AR, HAE R ALH) T AR 5 b K A AR AR /) RS LR ST R 3R Keapl #7 Nrf2 mRNA 2 & & &k, i 0 #% Keapl /Nif2 i@ 567 % .
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Effect of Harpagoside on Myocardial Structure and Keapl/Nrf2 Pathway in Model Mice

with Acute Myocardial Infarction
LIU Tingting', SONG Qiaofeng’, WANG Xizhu', YAN Yumin', LIU Xiaoxue', LU Chengfei’
(1. Tangshan People’s Hospital, Tangshan, Hebei, China 063000; 2. College of Basic Medicine, North China University of Technology, Tangshan.,
Hebei, China  063000)
Abstract: Objective To investigate the effect of harpagoside on myocardial structure and kelch —like ECH - associated protein 1
(Keapl) /nuclear factor E, —related factor 2(Nrf2) pathway in model mice with acute myocardial infarction(AMI). Methods A total of
12 C57BL/6] mice were selected as the blank group(group A),another 48 mice were ligated left coronary artery to establish AMI
model. A total of 40 model mice were successfully established and randomly divided into the model group(group B), positive control
group(group C,30 mg/kg of clopidogrel) , harpagoside low — dose group(group Di,20 mg/kg) , harpagoside high — dose group(group D:,
40 mg/kg),10 mice in each group. The mice in groups C,D; and D were given the corresponding drugs by intragastric administration,
while the mice in groups A and B were given the same volume of normal saline by intragastric administration. All the mice were con-
tinuously given drugs for four weeks. At the end of the experiment,the echocardiographic indexes|left ventricular end — diastolic diameter
(LVEDd), left ventricular end — systolic diameter(LVEDs) , short — axis fractional shortening(FS),ejection fraction(EF) ] were detected, the
infarct size was detected by 2,3,5 — triphenyltetrazolium chloride(TTC) staining, and the Keapl and Nrf2 gene and protein expression
levels were measured by the reverse transcription — polymerase chain reaction(RT — PCR) and Western blot. Results Compared with
those in group A,the FS and EF levels, myocardial Keapl and Nrf2 mRNA and protein expression levels in group B were significantly
decreased, while the LVEDd, LVEDs, percentage of infarct size and heart/body ratio in group B were significantly increased( P < 0.05).
Compared with those in group B,the FS and EF levels, myocardial Keapl and Nrf2 mRNA and protein expression levels in groups C,
Dy and D, were significantly increased,while the LVEDd,LVEDs,percentage of infarct size and heart/body ratio in groups C,D: and D
were significantly decreased( P < 0. 05). Compared with those in group C,the FS and EF levels, myocardial Keapl and Nrf2 mRNA and
protein expression levels in group D; were significantly decreased, while the LVEDd, LVEDs, percentage of infarct size and heart/body

ratio in group Di were significantly increased( P < 0.05). Compared with those in group C,there was no significant difference in the

above indexes in group D:(P > 0.05). Compared with those in group Di,the of FS and EF levels, myocardial Keapl and Nrf2 mRNA
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and protein expression levels in group D, were significantly increased, while the LVEDd, LVEDs, percentage of infarct size and heart/

body ratio in group D, were significantly decreased( P < 0.05). Conclusion Harpagoside can improve cardiac function and reduce the

infarct size of AMI mice,and its mechanism may be related to harpagoside promoting the Keapl and Nrf2 mRNA and protein expres-

sion levels in the infarct area of AMI mice,thereby activating the Keapl/Nrf2 pathway.

Key words: harpagoside ; acute myocardial infarction;myocardial structure; Keapl /Nrf2 pathway; mechanism of action;mice

AR O U FE (AMI) 2 —Fh e 1l 5 300 WLZH
FEVESE TR 2, PR T 3 5y o AMIL 1) FRAIL ) (0 4%
E=R AR O A VAN R 4 S R o P 1 B S e )
(Nrf2) hpf% e 7 il o A e S e s Pt | L
(1) 23R K-, T & R /R T PO Nef2 55 Kelceh #
ECH %8 1 1(Keapl) #1 Cullin 3(Cul3) 2 [7] % 7 78
UM e AR F AR E R AT Y2 AR P
fift o 24 Keapl — Cul3 {2 2 b R 58 % S AL I B IR | Nief2
A ST B A% B A0 A v, IR 4545 21 DNA 5 8+, Bt
AL TC A (ARE) , DT i sl % 53t , 28 1 ke 21 40 S Ak
FERS - G AR N BOE X SRHEY X S £ 2 Y
TR, B PR P57 PUE S PiihE s
ZFp A YRR R T A 3 £ AR, R0 L RE IA
FEBESR Gy Iy T O WESE R B, S R SR T AL P I AR
TRl RO LA B A DRI F S AR R TR
A X AMI BLEY /N 50 IILES ¥4 S Keapl /Nif2 38 % Y
S IARGE AT
1 ME5FZX
1.1 (UERHAS5HY

{SL#% < Vevo 770 I B Wi 75 0 2 1] (3 [ 38 2R Gt
IRBHE A B H]) s RT987 I s 7 548 (145 K Scisense
25 7l ) 3 Leica Microsystem 71 2H 21 4 ¥ 2% ({5 & ASP 2
] )5 T100 52 i 3R 45 Wl 55 X R B (PCR) #4406 2143
Trans — Blot Turbo %85 [ J§i EF 325 (Western blot ) £ & 5%
(%[ Bio — Rad A H)) .

2 A B GRLE A A ARARRA LAt S
h h2154889) ; ANk A% A5 (VLVG FRET 2547 FR A 7] L it 5
h20180489)32,3,5 — = F I YAk DU (TTC) YL fh
7 & (36 [ Sigma 28 H], HiL5 2 WS8475) ; TRIzol ( H
7K TakaraBiotechnology 23], #1t54 WE58747); T4M DNA
SRR B (SEE Tnvitrogen 237 358 VF4158);SYBR
Green Wif% 5% — BAHHE A S (RT - PCR)IAH] & (it
5k 487433), BCA & [ B A I3k ) & (S ok
DE74589) , #0 A I3 = RAEVFE ARG BRAF BN
A5 Tk iz B2 JE FLL K (SDS — PAGE, #1t5-k 547896) , R £
YE Z B (k50 547896) , ¥ H 36 [H Bio - Rad /A # ;
Keapl —HT (FIA% M 121 000,315 85458) , H il -
3 - BRI S (GAPDH ) —$L (BEAE A 121 000, L5 A
5441896) , ¥ ) [ 35 [# Cell Signaling Technology 2\ ] ;
Nef2 —HT (HUA% S 12200, L5 84745) , 55 B 1 4

16 Wy i (HRP) {8 B¢ 1 — 5t CRLAS o4 1 = 500, L5 H
65896) , ¥ [ 3% & Santa Cruz Biotechnology 73 H] ; Su-
per Signal B k2% %6 (ECL) IR & (35 [H $E Bk itk /R B}
FARRAR SR 41597) .

¥ C5TBL/6 J /N 60 H I [ AR N EERL K23
Yy, s PRV AT IE S O SCXK(F5)2018 - 0012,
W8 AT E S SYXK(F5)2019 - 0013,7 ~ 8 Ji
W AT R 20 ~ 25 o, B/ (12 h/12 h) S8 8 h 35, %5
A (23 £2)°C  AHXREE R (50 £5)%
1.2 XWAHZE

BEAYHENT B 48 HU/NER, BB 1 I G B2 L 22404, R
PSS 2 M G Bl B) B, R 0o, 5 - O TG 22 R 5L A
RSk (FEA O FE R EMA D HEZE T2 2 mm
Ab) T S A i DX RGER AR A L ST B i 246, 51 2 4>
DI ESEE ) SHBEKRT 0.2 mV, W) AMI BEEIEE ST KT .
i Fe O U W s, 4 M RE 25 R 8 HU/NR AT T, A
WIIE N 83.33% (40/48) .,

SIS 2 F 52 HUNRBENL Y A 5 4, RS LA
(A 2,12 J) BRI (B 41), FHMEXT AL (C 4, Sntkas
T 30 mg/kg) !, M B IGR  41 (D) 41,20 mg/kg)
A2 (D, 41,40 mg/kg) ", 5 4 4048 10 H.C 41 .
D 41D, 4/ B 15 AH R 2590, A 41 B 41/ B i 45
MK, RV IRTH /NI LA 4 .,

PR BNFE PRI AE 5 25 A5 A, R/ INER , I 2k
Vevo 770 74 2y 75 0 sl B PEAG O Ik 4 TUART TR bR A )
RE o 7EEF S I AN AR 199, DN 3 AN 34 2k 1 JR I o 2200 3
PRI BE i B RUST o 48 0 3 500 A2 O S 87 SRR S
AR A LA I FF S B [ 19 LL 2% RTO87 AR J) 45 i ik
A 3 BN Bk AT 2Bk, I A O AT IR R N AR
(LVED) | % il 45 %5 73 B0 (FS) | 220 S 46 A ) N 42
(LVEDs) 1734 (EF) .

Y[BTRS U1 =0 71 I ST 5 R A e N i e 2
10% G o b, A W DIAL 3 wm (990 )5, H
AN - P2 (HE) G &, 3 TR QW09 AL 1 i
R WLEE B I, TTC Y (370 6 0 0 S LA
BETE AL o K5 T AT O A R A7 DX sl 1) U0 F , AR KRR
T g A0 0 5 R0 IE TS XA 2 4 Krebs -
Henseleit # B 1% TTC 1Y Falcon & (44 S ALAN
120 mmol /L, EALEN5. 4 mmol /L, EAL%EE 1. 2 mmol /L,
Bk iR 28N 27 mmol /L, AL 5 1. 25 mmol /L, i % bl
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11 mmol /L, B8 —%4H 2. 0 mmol /L,pH 7. 4) ,1£ 37 °C
KB HRCE 15 min, e )5, DL ar R 2 XK,
Image] 1. 8. 0 #4753 Hr

JNERC L Keapl AT Nef2 3 PR 2 3k 7K S0 %2 %
Western blot £ 72 . & RNA 43538 i TRIzol 1 H. #h
DNA S8 5i8G0 GOt % 5%, 1] SYBR Green RT - PCR
G G FSEE PCR #EIMUIET 820 PCR SO o2 F L
WA P T A AR MEAL S GAPDH B i mRNA
Fik AR R EA 0.5 pL QigtiTectRT Mix FlddH0,
10 pL 2 x QuantiTect SYBR Green RT — PCR Master Mix,
0.5 pL/L 1Y 1.0 pL 519 ,2 pg B4R RNA 51 it
A TR A RA A B, 751 R, Keapl 5 - CGGCC-
TACGTGAACAATCTC -3’ (1E[]),5" — TTAGGGCTCAG-
GTTTGTCCAG -3’ (5[] ) ; Nrf2 5" = CTCCGGCGAATT-
GGAGATGAA -3" ( IE 1] ), 5’ - CAGTTGAAGTTGC-
CATCAGC -3’ ( ) 1] ); B-actin 5" — GAGCAGGAA-
GACGCTAGTGC - 3" (1E [A] ), 5" = GGTACGAACTGTG-
GCGACTC - 3" (J ) o I 554 4,96 C (60 5),57 C
(725),78 C (42'5),72 °C (30 s) , = 35 MEHE,

INERC L Keapl 1 Nrf2 25 (4 2835 /K -0 5E - R
Western blot i 52 WO IE S B BR O 5 A O % L%
BT A 0 50 WL 2 (L G A A8 DX 3R IR X
ORI B0 e KRR R 7R A BRI A T I M
BCA 5 [ BRI 0] 0l o 2 1 vk e, 8 6% ~ 12%
SDS - PAGE X 20 g B9 & 24 347 s Uk 143 55
RIEHRBEMRAERE L, T 25 CTFH 5%
JEW A 1 h, RJGHE 4 C T 5T — %Pk [Keapl
(A% 1 :1000), Nef2(EEA% A 1:200) , GAPDH (A%
i 1:1000) 1 4 Bl K S HRP BB 0
(FLA& M 1:500)F 25 C FH%E 1 h, fifi ] Super Signal
ECL 38578 £ 7 81 11 ot Bl 4 I R 40 v R e st — B
BEY, 85328 A —A0 i) GAPDH 7K 1% BE{EL
1.3 SitsaE

SR SPSS 23. 0 G FF8AF3HT o TR ERILL X £ 5
FOR, RMBH R T 22500, Z 8 HWECR ] LSD - ¢ &
5. P<0.05 HESAGRIE L.
2 R
2.1 DINEEIERR

5 A4 H#, B /MR FS M EF /K3 5 3 F%
ik, LVEDd 1 LVEDs /K F¥ B A5 (P<0.05); 5 B
Y HLER, C 41.D) 41D, /R FS Fil EF KP4 18 2 T
5, LVEDd #1 LVEDs /K V-3 BB HR(P<0.05) ;5 C 4
oAz, Dy 47N FS 1 EF 7K -2 538 FAIK, LVED Al
LVEDs 7K -3 B (P<0.05), Dy 41/ EIR 4 448
bR R G FE L (P>0.05); 5D A4, D, 4/
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S FS F1 EF K3 83 75, LVEDd F1 LVEDs 7K
P ZEREAL (P <0.05) FEWFE 1,
F1 BEANROHEEERILR(X +5)

Tab.1 Comparison of cardiac function indexes of mice in each
group( X =)

5 FS(%) EF(% ) LVEDd(mm) ~ LVEDs(mm)
Af(n=12) 49.28+7.52 79.59+6.56 3.71+0.35 1.98 £0.56
BA(n=10) 27.96+7.36" 41.39+6.45° 5.53£0.45°  5.16+0.67
CA(n=10) 42.52£5.25" 65.41+11.48" 4.48+0.38"  2.97+0.62
Di8(n=10) 34.48+5.48" 49.85+12.53" 4.95+0.34" 3.88+0.59"
Dy4(n=10) 41.596.63" 64.65+8.96"  4.50+0.33" 2.95+0.61"

E:5 A&, P<0.05;5 Bakki,"P<0.05; 5 C4
I, P<0.05;5 D 4% ,'P<0.05. 22 2% 4 F,

Note: Compared with those in group A,*P < 0.05; compared with
those in group B,"P < 0.05; compared with those in group C,“P <
0. 05; compared with those in group Di, P < 0.05;as well as Tab.2,
Tab. 3 and Tab. 4.

2.2 DAFETRERE S RO /L

5 A e, B /NG IVESETE AL A 43 E St /A
FoK 2 BT (P<0.05); 5 B 4 He#e, C 40 D4l
Do 21 /N ERC LR BB TR R 43 BE Bl / A B KT 34 B 3
FEAR(P<0.05); 5 C 4l Hede, Dy 47N U FE AL
a3 L Bt /AR L K2 82 TR (P < 0.05), Dy 41/ ER
O UIBETE AR B 43 H Sl /AR UK 25 3 et 408 X
(P>0.05);5 D b4, Dy 2H/N SO JUREZE 1 FR 43
Eb Koo /AR F K35 B 3 BEAIR (P < 0. 05) o3 LER 2.

x2 FBANROCIETERED LR /MREE (X £5,%)
Tab.2 Percentage of infarct size and heart/body ratio of mice in

each group(X +s,%)

283 S UAR S B AR T 4 b INYZ: N
A#(n=12) 0.00 0. 00 0.52 +0.06
B4 (n=10) 36. 54 +15. 63° 0. 82 +0. 04
C#(n=10) 16.89 +6. 59" 0.61 £0.04"
D #8(n=10) 23.45 +8. 35" 0. 68 +0. 04"
D> #4(n=10) 17.20 +7. 02" 0. 60 +0. 03"

2.3 DARESH

A YU/ LSS IE 5B 2/ RO U AE X I8 /R
O WL PR s e (5 ), T ek, AR Pk | i (] B
(B 3% ) A2 3 (B 3k ) 5 C 41D, 41/ UG LS 4k HEB1 35
S SV MR I B0 5 Dy 2/ BT AT L A AE
Ko PRI 1,
2.4 AL Keapl #1 Nrf2 mRNA 7k

5 A 415, B 41/ B0 L Keapl il Nrf2 mRNA
IKFH B EREMR(P <0.05); 5 B 4 &, C 4.0 4.
D> 21/ B0 UL Keapl F1 Nrf2 mRNA 7K 44 8 3 5
(P<0.05);5 C 4%, D /MO L Keapl 1 Nrf2
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D4 D: 41

B1 SHNMROUFELEME(HE 8, x400)

Fig.1 Pathological structure of myocardium of mice in each group(HE staining, x 400)

mRNA 7KFH) 8 E L (P <0. 05), D 4N L Keapl
I N2 mRNA K22 3 TR L(P>0.05)5 5
Dy A HEE, Dy 4/ BLC L Keapl 1 Nef2 mRNA 7K S8
BEFE(P<0.05) W 3,

£3 KAMPMFEOA Keapl F1 Nrf2 mRNA K FELEB (X £ 5)
Tab.3 Comparison of Keapl and Nrf2 mRNA levels in myocardium

of mice in each group(X =)

;) Keapl mRNA Nrf2 mRNA
A(n=12) 5.86 £0.36 5.89 +0.47
B4 (n=10) 1.36 0. 41° 1.94 £0. 42°
C#8(n=10) 3.88 +0. 63" 3.21 £0.41°
D 4 (n=10) 2.69 0. 52" 2.65 +0. 56"
D, 42 (n=10) 3.90 £0. 39" 3.31 £0.41™

2.5 DAl Keapl 1 Nrf2 E8H7KF

5 A A, B A/ L Keapl F1 Nief2 25 7K F
IR ERFML(P<0.05);5 BALHH,C 41.D 41D, 41
INELL L Keapl 1 Nef2 25 /K -2 5.2 718 (P<0. 05)
5 C AR, D /RO L Keapl 1 Nif2 2 KF 44
AR (P <0.05), D, /N L Keapl F1 Nif2 5
FHKFE2Z S EG#E X (P>0.05); 5 D 4 g,
D, 21/ Keapl i1 Nef2 25 /K34 238 TR (P <0. 05) .
HEILER 4 FlA 2,

F4 BAMNRON Keapl 1 Nrf2 EAKFELB(X = 5)

Tab.4 Comparison of Keapl and Nrf2 protein levels in myocardium

of mice in each group(X =)

i Keapl % & /GAPDH Nif2 & & /GAPDH
A% (n=12) 6.95 +0.35 6.95 +0.35
BZ(n=10) 1.78 £0.47° 1.86 +0. 38"
C#(n=10) 4.82£0.32" 4.46 £0. 34"
D 4 (n=10) 2.67 +0. 41" 2.52+0.27"
D, 41 (n=10) 4.92 +0. 39" 4.47 £0. 28"

3 itig

AMI JGAS B0 LT S S B O = BEAS A2 0
PR ANLE D RE B AT o O UEE 98 2 70 10 O ) S 11
B H AT, F R A R oK 2 w0 R R B A2

A4l B4 CH D 41 D, 41

Keapl

|

Nrf2

GAPDH

2 FHNROAL Keapl F1 Nrf2 & B Rk K F Rk E
Fig.2 Electrophoresis pattern of Keapl and Nrf2 protein expression

levels in myocardium of mice in each group

PRBE T VAT AMI,{H SRR M2 R0 ) s vl FISE T 1Y)
HERR , HANE F T 1 B KT 9060 mmHg (1 mmHg =
0. 133 kPa) (Y JR 35, LA S 5 S W gk AR A ) e ) 42 47 I
W RGP R M RS S L - SR IRBRAG 26
o, )5 B —Fh =R R 0 /Ny AR, T E Rt
WOE Nef2 HUAL R R AR A0 LA B 7 F Y, H
s ELR A O WU E R WF o B v R B L
2 P/ R R PRSP 2 R 2 B E T, I a] b
P T AR AR R, 5 B 4 A, C 41 . D4
D, 41/ FS Al EF K3 8 2 JF & , LVEDd F
LVEDs 7KF- /N BC U BE 18 R 43 L Bt /14 b3 i
FREAR(P <0.05), FKBIG BRI BESE AMI /N0
e, b O U ZE R AR

WFFE 2B, AMIT 5 35000 I 177 375 5 40 B S8 T~ B AR ml 3
MILLE 07 , 380 AT B P AR B IR A E R F - o
AR B AR 2 1B S5 48 R R, ik e
P 240 L DR RT3 22 e 200 i A R ) R PR Rk 1 A
O LEFZEA o0 JULAH A 9 1 0000 UL B 998 P B ol R v
HEEAEH AL )E , 200 R 1 B 70T fil & OG5
MIBEER AL , 5 3505 S R T 1A% 5 67 o AN O LB AT 4t 24
JfL A 23 9 R EF AEAb IR, 3 804 O &= ik R D g R
i3, NI BOR AT 451 AR5, B 27N BRO JULAE
FEIX 7 U WL A P 40 3 00 ] D2 A e 5 [ B 28
U, UL AMI S50 L2 R P R - 1y 223k 33 m
I FHEOL NUE R WS R 0 BT A AR SRR P 1
BT AL BTG P ABETE € 41 K D, 4/ Bt
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JULET HEHE S BB 55, S MM i /b, ik 5 R BIFE

HiR—E

Nif2 55 ARE DNA P84S G, S5 T i 26 R ok
Nrf2 BYHERR 2 52 5 45 e H IRE B, TF g BRI6 PE4A, 4
BREIR - PR B TV JE AL H Ik
AN A e BRE DR B AR S A 1
FEE E ALY B AT 1% Se T A M B ) e SRk T AR AP0
JULZH B O T A 120 B Ah , Nef2 A0 18 755 95 K HH ot e it nee
We LT BRWE R AL (Yt , 55 25 W) AU S 10 il S JFC A
THRAENOST 1% S o Nef2 A 0 A= R4 i 3 ik
Keapl — Cul3 - Rbx1 E3 {Z & - # L S W 1T, %
240 i S5 A AR 5P 52 5 S A S R Y Nef2 85, IRt
HAR B R A o A2 TS PR RAFAE R DL T, Keapl K2R
AL, B Keapl — Nef2 f45 4, 30 Nif2 12 4L
PEFIREAIR, M0 Nef2 A\ Keapl _Ffff 8 o7 Nef2 ZE 7K
SR B B Nef2 AT 8 s B A0 e A
ILVEIYIIA], Nef2 F) R A O I RN B JUEE IR AT I 55
£ PG T 332 B X Keapl MBI {f Nif2 1)
BRI AL 5y (7, WA 72 7T B 52 SORL AR T 14 460 A 1 3]
AT 2L Keapl PG HEF DE IR IR FE 0 A AL,
BIR T Keapl 1Z R AL RS, 52 AT LLE S #0E Nef2/
Keap1 {5518 S 98 19 100U ML O DR 1 F U
AR, 5 B A, C4l.D 4l .D, /N0
Keapl I Nrf2 mRNA M5 H/K P B ET & 5 C 4
LA, Dy /B UL Keapl 1 Nif2 mRNA J2 2 17K
B E AL (P <0.05), Do 41/ B R FE bR LA TE B 3
25 (P>0.05) UL ELR T RE AL E/N B0 UESE X
5 Keapl 1 Nrf2 mRNA S 2 F/KF- 19 2635, i MBS
Keapl /Nrf2 i #% , ik BG40 WU H]

2 BRTIA W AR RESGE AMI /LA LI RE , I
AU URESE TRIER , AL AT A5 e T AR REf2 2k /D B
WULAR BE X 38, Keapl 11 Nef2 mRNA 2 85 17K E Ry 223k,
HETIHOE Keapl /Nef2 38 B 47 56
5 2% Sk
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