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[(HE] BM:ETFUOERME BTN E T 1(SIRTL)/AHE T B, H 5 R F 2(Nrf2)/1fl 21 2 I 2 -1 (HO-1) {5 538 # B 34 FH20
TF 5 05 S 18 k0 7 5 b S AR I SR PR UL o 77 3%  SPF M 1k SD K BUBEHL 20 M 1 T R 40 B A 363 F (8.8 mg-
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[Abstract] Objective: This paper aims to explore the mechanism of action of Danhong injection inducing oxidative stress

in chronic heart failure based on silent information regulator 1 (SIRT1)/nuclear factor-erythroid 2-related factor 2 (Nrf2)/heme
oxygenase-1 (HO-1) pathway. Methods: SPF male SD rats were randomly divided into a sham operation group, a model group, a
captopril group (8.8 mg-kg™'), and a Danhong injection group (6.0 mL-kg™'). The model group was prepared by abdominal aortic
coarctation, and the sham operation group was only operated by laparotomy without ligation. After 15 days of administration,
echocardiography was used to detect the cardiac color Doppler ultrasound. Enzyme-linked immunosorbent assay (ELISA) was used
to determine the content of N-terminal pro-brain natriuretic peptide (NT-proBNP) in the serum of each group, and the contents of
superoxide dismutase (SOD), glutathione peroxidase (GPX) , catalase (CAT), malondialdehyde (MDA ), and total antioxidant
capacity (T-AOC) were detected. The pathological changes of myocardial tissue were detected by hematoxylin-eosin (HE) and
Masson staining, and the fibrosis rate was calculated. Terminal-deoxynucleotidyl transferase-mediated dUTP nick end labeling
assay (TUNEL) method was used to count apoptotic positive nuclei. The expression levels of SIRT1, Nrf2, HO-1, GPX, CAT,
SOD, B lymphocyte tumor-2 (Bcl-2), B-cell lymphoma-2 associated protein X (Bax), and cysteine protease 3 (Caspase-3) were
detected by Western blot. Real-time quantitative polymerase chain reaction (Real-time PCR) was used to analyze the mRNA
expression levels of SIRT1, Nrf2, and HO-1. Results: Compared with those in the sham operation group, HE and Masson
staining of the myocardium showed compensatory hypertrophy and fibrosis of the myocardium, and a large number of inflammatory
cells were infiltrated. Left ventricular ejection fraction (LVEF) and left ventricular fractional shortening (LVFS) were significantly
decreased (P<0.01) , while left ventricular internal end-diastolic diameter (LVIDd) and left ventricular internal end-systolic
diameter (LVIDs) were significantly increased (P<0.01). The contents of NT-proBNP, MDA, and T-AOC in serum were increased
significantly (P<0.01), while the activities of SOD, CAT, and GPX were decreased significantly (P<0.01). The apoptosis rate was
significantly increased (P<0.01). The protein expressions of Bax and Caspase-3 in myocardium were significantly increased (P<
0.01) , while the protein and mRNA expressions of GPX, CAT, SOD, Bcl-2, SIRT1, Nrf2, and HO-1 were significantly
decreased (P<0.01). Compared with those in the model group, LVIDd and LVIDs in the Danhong injection group were
significantly decreased (P<0.05, P<0.01), and LVEF and LVFS were significantly increased (P<0.05, P<0.01). The contents of
NT-proBNP, MDA, and T-AOC in serum were significantly decreased (P<0.05, P<0.01). The activities of SOD, CAT, and GPX
were increased (P<0.01). HE and Masson staining of the myocardium show that compensatory hypertrophy of the myocardium was
relieved, and the fibrosis was reduced. The number of TUNEL positive cells was decreased (P<0.01). The protein and mRNA
expressions of GPX, CAT, SOD, Bcl-2, SIRT1, Nrf2, and HO-1 in myocardium were increased significantly (P<0.05, P<0.01 ),
while the protein expressions of Bax and Caspase-3 were decreased significantly (P<0.01). Conclusion: Danhong injection can
achieve its regulatory effect by activating the SIRT1/Nrf2/HO-1 signaling pathway, inhibit the level of oxidative stress, and play a
role in protecting myocardial tissue and improving cardiac function.

[Keywords] chronic heart failure; oxidative stress; silent information regulator 1 (SIRT1 )/nuclear factor-erythroid 2-related

factor 2 (Nrf2)/heme oxygenase-1 (HO-1) signaling pathway; Danhong injection
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S S T
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1 ## (Real-time PCR)1X (3€ [& Applied Biosystems /> ] ) ;

1.1 ¥ 6 J& i SPF 4tk SD KBl 60 H, 1A it
i (280+20) g, M ) P 2 3 S A SRR Sh ) A BR A
AR AL 2R A R IE S SCXK (I1)2019-0004 K 54
A M S 430727231103151135, Tl pg h B 24
KA S5 Bl ) v O i B PR 58 S5 it s o A 1 5% L 3
YA 37 T (23£2) °C, 1B (56+£4) % Ry A5,
H K

1.2 3 SCRRTIS P E S RELR S
Yo B & R4 W % ol of (it #E S5 LLBH-
202311240004) .

1.3 W 5iKH RAEE A (I8 g o0 A o 245 PR
oyl S H43020880, BLAS 25 mg/F ) 5 PR B W
CL 2R PREC I 25 47 BR A &), 4tk 5 220026866, #1 4%
10 mL/3Z ) 5 4 S50 95 % 22 B0 (T pg RS R B2 AT PR 2
A LS5 140051253, MLKS 0.48 g/l ) 3 S Fl ke (1L 2R
ZRFPOl B A R A AL LS 151987015) ;3 Ak
A MiE (CAT) . i %8 1k ¥ B 6 i (SOD) | N — %
(MDA) A+ bt H K2 4204k P 1 ( GPXO) il E6¢ 7 28 12 A
W 7 : (ELISA) il 0 & (R 112 B i A= W) B 42 A BR
N H] LS 4 91 ED-35798 \ED-34817 .ED-30639 .
ED-35362) ; N K ¥fi B # 4} JR Ak 7 & (NT-proBNP)
ELISA & 7 & . SIRT1 . Nrf2 \HO-1.B 4l Jffd bk [ 9% -2
(Bcl-2) \Bel-2 # 2% X & H (Bax) it K & H i -3
(Caspase-3) .GPX.,SOD . CAT it & (i rg 3L 7 A=
B AR, #5254 AF3205-A AF14577,
AF02883 . AF11845, AF11892, AF01639 . AF06646 .
AF301012 . AFW0274 . AFW 11780) ; H il B -3- 3 iR
i EU i (GAPDH ) —Ht (32 [ Immunoway A #l , it 5
YM3029) ; 3 KR -FHLL(HE) Je i B 2% (Jb st R K 5
B AR AR L85 G1120) ; B #5 (Masson ) 4 {132,
A& (b mR A ARG RA AL LS DC0032)
JEA R S bR 0 2 (TUNEL) i ) & (B 2 IRl 25
FRZN 7] L35 11684817910)

1.4 X 2% MB-530 % £ I 68 B bR 4> BT A .
VINNOG6 AU 485 2850 5 40 % 688 75 12 Wi A (95 M &
WA R AT BR A ) s H1650R B 5 20 5 V8 R 35 0
HL I e AN S 36 % A3 A PR A A ) ; GOWEF680 7!
NSy I TR JRR B (A U0 1 R R 15 4 A BR A A 5
HM325 8 4% e U0 Fr UL ZEBR R (R ) A A7
PR/ F) ] KD-BM I #84 HE ML (A7 VT 4 AR Bk A 25 152
#AHBRAF);DYY-7C AL HL 3k AL HL I \DYCZ-24DN
T L VKA DY CZ-40 AU FE AL (b a0 N — AU 2%
J7) 5 ABI 7500 7Y 52 B %€ 5% o & 3 A Wl 5k X R N
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WS FREE S BT ARA R AR s il
Z: MOSCHR[18-20 )3z FH I 3= 20 ok 4 75 R % 57 CHF A0
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YL 3 RE 8 S e AT R AR O Bl TR I O D At
NT-proBNP /K, 45 5 & /R 5 A 4 K R 22 0 % 5 i
8 (LVEF) 5 7.0 % 50 3l 47 52 %2 (LVFS) W B AL T
T AR 4H , NT-proBNP ¥ FF i 2 7} 55 , & 7k CHF £
A T

22 SN WA R B K BUBE BL A AR
R RAGE AL P R AL . 45 24 ) o A
A R ZH T 25 24 05 v, DRI s S 1) 245 0 W AL Ak
H5 Rk s 25 0T, HER VR AR X A Wl 25 1 5
WOR I I i gt 4 25 0 X022 . R M S5 h 2
T 56 W 2H 110 25 245 07 %6 T & HE B 457 8.8 mL-kg!
2T I s T B 6 mL - kg AR FEEL K S R v
& 6 mL kg FF4L I GF W JF#E H 4 mL-kg' A= B h
K LTS do

23 MARESRAE THLREEEE 120, 78
Lot R BE L B8 3 Bh bk B afy , 4 °C 3 500 remin & .0
10 min(B.0 248 14 em, F R 545 ML , 4329
TF-80 °CL-AF R ; 43 2H Bl AL 2 B 3 K BRI &8 4
ODIVHZUE A 4% Z R EEE E , KRR S WA
R 5 5 7 5% 5 80 °CYKAR B A7 45 -

2.4 FEARA I

241 BH KERBEEERITLARXBE, &4
i) B 5% U1 T SR R €0 068 75 12 W AR BRUAS (0 =5 K il
M A EMG, J0 S5 % 2k 3 40 3 JA DAY 2 0 == BT Bk R
WIN 12 (LVIDd) | A2 0 Y 46 K 81 N 72 (LVIDs) %k
i, 3% S 5 3 B4 L 7 LVEF & LVFS.
2.4.2 ELISA Kl $ B8 ELISA i 7 & i W H &
1L 3% # NT-proBNP, T-AOC, SOD . CAT . GPX i
5 FI MDA & & .

243 NMAZUEWE ALEN KM SIS
W B, 4% 22 5 WS [ 58, B S RE Il K L R
B A S R Y F 4~5 wm, B K AL IS
17 HE J Masson %t {4, 55 T~ B HLEL 3 4~ 9L 57 ,
Image J I 54 2 Ji 758 B 4 4
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2.44 TUNEL Z¢ & 347 240 g 08 - & W 4% R &1 51WF3
TUNEL i) & UL W1 B 8 4E O 7696 I s T lge  Table! Primersequences
6590 I 6566 F 19 %06 B, a9 a3 izt
SIRT1 1% GGGAACCTCTGCCTCATCTAC 97

2.4.5 90 B3 7% (Western blot) ¥ ] SIRT 1/
Nrf2/HO-1 15 53 % F1 50 Ak W 3R OC 48 Fr 2 11 3R 0k
VKB ZE 42 100 mg, AT I I i 5 G e
PUTE B (RIPA) Z41# ,4 °C, 12 000 r* min &.0> 5 min)
IRV R B (BCA) E & 5 8 (A & W ARk, 1
Tt R R BN - 2R DY A TR MY B L Uk (SDS-PAGE)
A3 8 IF B, B 2 h, SIRT1, Nrf2, HO-1, GPX .
CAT. SOD, Bcl-2 ., Bax, Caspase-3 — $it (1: 1 000)
4 °CRI, —HT(1:10 000) FRIFH 1 h, fbF KT
% ,Image J B H bR 4547 5 GAPDH JK B LU {H .
2.4.6 Real-time PCR i {l] SIRT1.Nrf2 F1 HO-1 f1y
mRNA %35 BUL L4141 100 mg, il TRIzol VK 1-%]
K HRE 5 min, 2 =S Beah 4 SN B DTTE L 75%
TR J5 F DEPC K B ¥, I 38 A/ A,y TH 55 1IE
RNA 4fi ¥ ; #% 65 °C 5 min, 25 °C 5 min, 42 °C
60 min, 70 °C 5 min & J¥ iF 17 10 5% 5% , cDNA &
F-20 °C# . SYBR Green {& % 95 °C i 4% 1 2~
5 min, 4k ) 40~48 1 3 (95 °C 5~15 s, 60 °C 30~
60 s) , 1 PR 45 o5 HEAT I A it 2k 43 A I TR 1S 5
PE 5 R 2% ¥k, L GAPDH A N £ 3 N i &
SIRT1 . Nrf2 \HO-1 Wy A X Fik &, 51 A4 T4
TARCEE)ABRAAE B 5P 5 WK1,
2.5 it R SPSS 26.0 4 Hr 3F R H
GraphPad Prism 8.0 4 [&] ; 11 & %¢ BT & 1E 4 4 A LU
Xts RN, Z AR AT RN R T 22500, O 2 5¢ 1
i/ i 3 PR 22 77k (LSD) |, J7 2 A 5% H] Tamhane's
T2, LA P<0.05 R 25 BEASHE L.
3 &R
3.0 PRLLVE SRS CHF K BUALTE NT-proBNP (1) 52
o SRR e, B Il NT-proBNP % &
WE LIH(P<0.01); SR A P A S
I A% A 411 7 NT-proBNP /K - g 2 F ## (P<

3 FOESHEX CHF KROIHEERI I (i+s,n=6)

Fif GCATACTCGCCACCTAACCT

Nrf2 i AAGATGCCTTGTACTTTGAAGACTGT 223
T i GGAAAATAGCTCCTGCCAAACTT

HO-1 it AGCACAGGGTGACAGAAGAG 186
it AACTCTGTCTGTGAGGGACT

GAPDH I1if CGTATCGGACGCCTGGTT 83
Fif AGGTCAATGAAGGGGTCGTT

0.01). W2,

£2 FALOESHEX CHF KB NT-ProBNP 7K F B 84 0 (x+5,1n=6)
Table 2 Effect of Danhong injection on NT-ProBNP levels in CHF

rats(x+s,n=6)

20 5 I NT-proBNP/ng-L"
T A4 398.30+55.65
TR 2] 738.20+60.29"
PR ST 6 mL-kg! 634.50+65.73%
AL A4 8.8 mg kg 561.70+60.40%

T 5T ARE LR VP<0.01; 58840 L4 P P<0.05,2 P<0.01
(F£3-F10[H)

3.2 PRETE RO CHF KRR T B8 HH 5C 38 45 19 5%
M SR F AR, BRI LVEF \LVFS A I %
F 8 (P<0.01) , LVIDd, LVIDs { & # I # (P<
0.01) , #2745 R 20 /N B B0 7 R o0 M A 46 2
Al B i A0 1 W I 25 R AR AL . SRRV LA, P
ST 74 B 4L AR 6% A 4 LVEF \LVFS {0 & 4
(P<0.05, P<0.01) , LVIDd, LVIDs & 1 & T # (P<
0.05,P<0.01). &4 KE.CIIREW 3, A .03
W,
3.3 FRLLTE SO CHF K R & AL S AR 14 52
58P AR b, B4 MDA Fl T-AOC /K 1 3%
3 (P<0.01),SOD .CAT Ml GPX 5 ¥k & # F & (P<
0.01); SR L, PRSP AL S R 4G Al 4l
MDA #il T-AOC 7K ¥ B & F& {1k (P<0.05, P<0.01) ,

Table 3 Effect of Danhong injection on cardiac function in CHF rats (x+s,n=6)

21 51 fiilEs LVEF/% LVFS/% LVIDd/mm LVIDs/mm
BT AR 4 90.32+2.18 53.52+4.40 6.08+0.45 2.96+0.51
IR 2 65.94+2.52" 31.68+2.04" 7.92+0.54" 5.31+0.41"
PR S 6 mL-kg" 76.86+1.66% 39.72+1.15% 6.76+0.35” 4.29+0.39”
FALH A 4 8.8 mg-kg' 78.87+3.05% 42.06+4.03% 6.73+0.67 3.85+0.33%
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(FE2FE 3[R
1 FOESRKRMN CHF KR EOCEEM S EALHZMm
Fig. 1 Effect of Danhong injection on left ventricular structure

and function in CHF rats

SOD., CAT M GPX i% # & & T & (P<0.01) .
k4,

3.4 PR SR CHF ARG L4 209 B ek 745 Y
20 HE 38 WoR (BT AR L0 LA L 53 A0 ¥ 50,
WU YL 25 IR 250 5 B HES A ) W % 19 240 it
W% S, A AN L A A, TG 5% AT Y 4 21
A R g MR o AR A R R B G N R AR, UL
LR HES ZE AL SO A S U O R 5 W AT 4
LA R RV . PR SR AL S R G R
A0 L2 AT B8 5T, HE S L, R R IR i B ) T
LT U BB A Y S i

Masson 4% {4 §i 75, i F AR 41 0 JILEF 4 HE 51 3%
F, 18] A0 A0 B a4 Je &% g 41 20 H I D T AR R
Ao RS ZE O LA B % B T R LT Zi HE S AL A
W 24 K P TRCGIR Bl A )2 X R Bk I DR 4T A
o, AL R FARA W L FH(P<0.01), Jhar
P o7 7. A N S e 4 U I U | =S5 D E B et <3
Y0 i 43 AT i 252 18] G AF 4 36 A T Rk MR T DR AF
LR W RRAR(P<0.01) . WK 2 35,

R4 FOEHEX CHF KR M MDA .T-AOC.SOD .CAT # GPX /K FE R F M (¥+s5,n=6)
Table 4 Comparison of serum MDA, T-AOC, SOD, CAT and GPX levels of CHF rats by Danhong injection (x+s,n=6)

2151 F) 4 T-AOC/U-mL"' SOD/U-mL" CAT/U-mL"' GPX/pmol-L'  MDA/wmol-L"
BF A4l 1.11£0.23 1.54+0.18 13.57+1.42 2.96+0.26 0.39+0.06
R 4] 1.67+0.19" 0.93+0.17" 8.14+1.30" 1.88+0.29" 0.66+0.07"
P13 A 6 mL-kg'! 1.34+0.14% 1.26+0.10” 11.15+1.16% 2.41+0.28" 0.50+0.07"
A8 A 21 8.8 mg-kg! 1.10+0.20” 1.46+0.15" 11.43+1.47% 2.83+0.32Y 0.46+0.07"

HE

Masson

A B
B2 AaiFsmx CAFXROMARFSHFIHR (x200)

Fig.2 Intervention of Danhong injection on myocardial tissue morphology in CHF rats (x200)

3.5 FRLL7E SO CHF K R0 LA 2 40 A o7 - 1
BLAYEE I TUNEL 3 8 R, A5 70 21 K R0 L4 21
gk (8 58 G A5 5 B BH R 40 i B A R TR 4
B2 (P<0.01); 5EIRIA A R E WA S KT
) 2H T T i PG B R AR R T KO
T, =S H A g% E L (P<001) . W
E3.% 6.
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3.6 PFLLVE S CHF K B0 UL SIRT1/Nrf2/HO-1
fFo Mg CHE AR REMEE S5HTFARH
Fb #4520 L 4H 41 Bax | Caspase-3 45 [ 3 1k 7K
V@ # 8 (P<0.01) , SIRT1., Nrf2, HO-1. GPX .
CAT . SOD J Bel-2 45 1 & ik K °F W % T i (P<
0.01); SHEARIAL LU 5, PRET T ST 4l R 635 A 4l
SIRT1,Nrf2 ,HO-1,GPX,CAT,.SOD . Bcl-2 % [1 %
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RS FOESHEX CHF KR CVF IR (x+s,n=3)
Table 5 Effect of Danhong injection on CVF in CHF rats (x+s,

n=6)
21 51 ) b CVE/%
B F A4l 3.07+0.69
(R 38.84+6.91"
PREARER IR & 6 mL-kg’! 21.71+4.17%
RHEE ) 41 8.8 mg-kg’ 16.91+2.26%

Merge
B3 BAOFHENCHF XROCAEARAXRXRRENFE MW
(TUNEL, x200)

Fig. 3 Effect of Danhong injection on myocardial fluorescence

expression in CHF rats (TUNEL, x200)

R6 FLFESHEI CHF X ROMAIAETREHBIM (v+s,n=3)
Table 6 Effect of apoptosis rate of Danhong injection on

myocardial cells in rats with chronic heart failure (x+s,n=3)

4 51 Fill s PR /%
i F R4 4.76+1.69
H 10 2 56.84+3.91"
PR S AL 6 mL-kg! 18.8242.17
R A4l 8.8 mg-kg’! 12.69+2.66

ik B & I+ & (P<0.05, P<0.01) , Bax , Caspase-3 & [
FA B E FIH(P<0.01), WK 4 F7-%9,

3.7 PRLLE ST CHF K B0 AL SIRT 1/Nrf2/HO-1
i B A 2 mRNA K325 5% Real-time PCR
iR BoR, S5HRFARA B, A2 SIRT1  Nrf2
HO-1 mRNA 3% ik i 3 [ {IK (P<0.01) ; 5 B8 41 Lk
B, PSP S R 6% A 4 SIRT1 Nrf2 & HO-

SIRT] o) emp "= w== 85kDa
N2 o) e W ~* (3kDa
HO-1 G ey e == 21kDa
GPX - e o= - 99 kDa
CAT

A P == ™ 50kDa
SOD

ap e e = |5kDa
Bax

-— ees e @ 21kDa
Bcl-2

& e " " )(,kDa

Caspase-3 wee wmme S @D 17 kDa

GAPDH e wie @ @ 36iDa

A B C D
A RTARY B SHLESHRA ; C. RIEE 4 ;D AR 21
4 CHF X R AL 4H 4 SIRT1,Nrf2, HO-1, GPX, CAT.SOD.
Bax.Bcl-2.Caspase-3 & A & ik B ik
Fig. 4 Electrophoresis of SIRT1, Nrf2, HO-1, GPX, CAT,
SOD, Bax, Bcl-2, Caspase-3 protein expression in myocardial

tissue of CHF rats

£7 FALEHEX CHF AR SIRT1.Nrf2,HO-1 E A R &K F I
(X+s,n=6)
Table 7 Effect of Danhong injection on SIRT1, Nrf2 and HO-1

protein expression in CHF rats (x+5,n=6)

, e SIRT1 Nrf2 HO-1
21 51 fillErs
/GAPDH  /GAPDH  /GAPDH
B F A4l 1.3940.05  1.67£0.05  1.74+0.07
i TR 44 0.33+£0.10"  0.59+0.20" 0.78+0.14"
PRSI ZH 6 mL-kg! 1.16+0.05% 1.46£0.14” 1.50+0.10%

I FIZE 8.8 mg-kg' 0.87+0.06" 1.04+0.08% 1.12+0.14”

F8 FLESKRI CHF KR GPX.CAT.SOD & A Rz M &I
(X£s,n=6)
Table 8 Effect of Danhong injection on GPX, CAT and SOD

protein expression in CHF rats (x+s,n=6)

. GPX CAT SOD

A5 & /GAPDH  /GAPDH  /GAPDH
BFERA 1.93+£0.03  1.71£0.06  1.75+0.08
| 0.63+0.06"  0.63+0.03" 0.63+0.06"
PRI SIEA 6 mL-kg' 1.5240.05° 1.50+0.09* 1.37+0.05"

RICEFIZH 8.8 mg-kg! 1.14£0.06 1.14+0.14> 1.11+£0.05V

1 mRNA Rk B &I+ 5 (P<0.01). U310,
4 Iig
CHF V)& H BE 2 “ Wi 3E ™ K b " 98 % , FOA% O 9

BLJE A JE B 52 o0 30 B 0 B 5 i A R SR il
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£9 FiESR N CHF X & Bax.Bel-2. Caspase-3 & B Rk 5
Mg (x+s,n=6)
Table 9 Effect of Danhong injection on Bax, Bcl-2 and Caspase-3

protein expression in CHF rats (x+s,n=6)

. Bax Bcl-2 Caspase-3

43 R /GAPDH  /GAPDH /G/fPDH
[EER ¥l 0.66+0.04  1.83+0.12  0.66+0.09
Fo 700 2] 1.7740.04"  0.78+0.07" 1.91+0.09"
FHOE WA 6 mL-kg' 1.10£0.09 1.60+0.06% 1.11+0.12>

RICEFIZH 8.8 mg-kg! 1.38+0.16% 1.21+0.03” 1.40+0.15>

F 10 FHE SR CHF X RO AL SIRT1/Nrf2/HO-1 18 X 15 S 18
# mRNA RIEM M (T+s,n=6)

Table 10 Effect of Danhong injection on mRNA expression of
SIRT1/Nrf2/HO-1 related signal pathway in myocardium of CHF

rats (x+s,n=6)

20 5 5 SIRT1 Nrf2 HO-1
BT A4 1.05£0.06  1.01+0.04  1.06+0.05
AR 2 0.44+0.03"  0.41+0.01" 0.39+0.06"
FHAVESWA 6 mL-kg' 0.72+0.04> 0.67+0.02% 0.69+0.02>
R A2 8.8mg-kg' 0.80+0.07° 0.76+0.03" 0.78+0.01>

FRML R BE KRN i BRI AR £
PAACHE 32 0 Ok B 1o BH I, OR300 52 BB BH 7
HE TIE A%, 2% [ B e e 8 iy 8 L L 7K P S 5 S AT
AR S B I R AE PR B L 9 A% 1 3 A2 TR
HE T FH RE 88 3 UMA A7 = 0, SR i B L K
TRAE AR TR AR . B A R KT
AR T TR A AR N, R AT AS R K
KKy CHF™ o IF G B ARECEE )BT 2 - “ A A 262N
7 BN B 25 K B CHF B9 A% 0 5 B AK 41, 75 Bifl %
TR PR 2 [ 40 B 326 3

FhELVE S W H1 P S FILLAE 4 3+ 1 L A1) T AL 7
B, PSR SRR LR O 08 28 20K
N S G LN BTN € T VIS I i Rt (S 2
PR AL, 8 2 A7 45 2 0 AR IE I,
AR WY S B R LD AE B R H AT
NG A INE D N L e N o # U S E
M, T B0 CHEF St S8 A0 40 1 3558 1 A Wy o 3k
Bl WRSE R B, P L0 R VR T TRORE R i
Bk 38(GSK3B) Wl IR Ak A7 s, 80 B 480 Ak L 1R 5 %
K O WUE T3 4508

S AR D onT B H,0, B B T AR IS R R
(ROS )i 4 A= 45 3 B, Al 75 0 WLEE 3 14 5
Jog BEPRL -0 0 ROS J2: 40 AR I8 4 1E 5 2 43, 200 L 45
3 (41 CHF) It 2 ROS 52t &5t 7 A= 8 OBIL 1A 335 R I 1E
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Y51 & AR 25 R AL /K 4k & W) F DNA 1) & 4k
PG L ] Ak R O 28 R CHEF Jir 300 L1
5 1 BT WK MG, SIRT1/Nrf2/HO-1 15 5 i f%
JEAR N 2 R AR RO ) — SRR E R, %
T U G I RN R Y AR H R KT O A OE 2ok R T
e AL O E AP E Y. B SRS, B
20 AT O ILER 4R AL R O E A R
A BEJ& T 10 CHF By G R 5 19+

AW 5T 45 R BoR P E S RO AACTE S 1Y
CHF K L 20 W8 -+ 020, 36 97 /5 LVEF
LVFS & 3% 7 ,LVIDd . LVIDs B & F& 1% , .0 T fE 48
s 2 A A A 5 20 AU B G 0 ILAR B P R K A BT
O i e 2F 4k Ak 9 /b 5 [ R IR CHF K BRI 7
MDA Hil T-AOC % & , #& 5 SOD .CAT } GPX i Pk,
Ui B L AT DLW 4 CHF KBTS A R L5,
P w5 P A AL fig f1 ; H SIRT1, Nrf2, HO-1 % 1 M
mRNA FiLEHH 8 FE, 04141 GPX . CAT,
SOD \Bel-2 4 B HOK V- WY i b T, B ) 42k 4 A=
Y6 B g e A Y E R SRR . aX R WAL G
W F] L) i SIRT1/Nrf2/HO-1 3 # i /b CHF 45 1k
o7 PB4, 20 i A O LI i

ZE L TIR  PREL T SR T SROAL T 5 A
5 7 AR I 5 92 A AR 0, O 8 M2 SIRT1/
Nrf2/HO-1 {55 53 6 19 i 4, 1 3% 3% T CHF KR
(4 ILABE 95 FVRAAIE 20 B 4, Ol HAE S CHF A0 WL B
PRI 2597 R A T SE AR . 2R TR
b 10 35 A2 2= M T 2y i A R T A BB R A Al AL A AR
WFFEAT ) 26 B E T HA S50hE |, by Ja SR 0 S S
) 2 G0 M b B8 b o S 2 R A O TR A N Y
RN AN L5, 455 3 5 A AR I R A8 B 55 2 Ry
e, R A WS SIRT1/Ntf2/HO-1 15 53 % 5 H Al {5
530 1% 11 5 B A o 40 S 06 56 TIE 25 4 (1) B4
PR, S CHF B3R T $2 4 52 56040 4 -
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