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B3k A JR ALTT XN 20O WIUVEE B8 5 00 JTHE JER AR Y T B
WL VRSN S Keap 1/Nrf2/HO-1/NQO- 1 F& 5201

EEM, Ly, BT, ThA, SEmE, FEN, 1)K EX
KHEPEL I, HME KRR X g H #5iE EAEE 10354, 130117

[(fEZE] HB WiTLkhBRILF ST LSRRG IR TRAERIE ., FiE #402SD XK
RAL A B2, BRI 3L Rl R T A A kok GRS ALLL, A4 10 R, R EFHEIS, Hh3midits
AR IRAITE L& LSRR, KiE&HK K EFHR28XEE L SPGB EER &
AR G e T A BT M B4 T3 S AR T KR 0.4 mg/ (kg+d) #EF, LkFBREAALT L k& Bh
Hhik4.9g (kg-d) #EEF, EFAFEAMLT6.67Tml/ (kg-d) AEBERKEF, HFM28K, WELA
k»\"uﬂ)@}]@@?&:#\ (BHESEREREALESTRNETINK); HEFE . Masson £ & F WS ILtg ke 3 &
s el e i P B R K (ANP) . &g BiKkE I (Angll). BB (ALD) F&HAR (HYP) &%,
S LR LR P B A AL ALEE (SOD). =B (MDA) A& M2 (ROS) K-F, #nl.s AL LR P Kelch £ 2R A
AREAXEZEEG-1 (Keapl) . BT E2AXHEF2 (Nif2), o F A AB-1 (HO-1), BEAALE R -1
(NQO-1), BZaf#k -2 (Bel-2) #2Bel-2484 X %8 (Bax) HOkZRF, R L EFMLE, A
WMAKRACHERERAASERTRHLETEZHS (P<0.01), RELRIZFSN@EHBEREKR, SN
EFEL, SMARF B RS LW T4, fiF ANP, Angll . ALD. HYP A ¥ 2 %75, SMAR
¥ MDA, ROSK-F % Keapl. Bax & @ & ik 7%, SODE A N2, HO-1. NQO-1. Bel-2%& & & ik KAk (P<
0.05 P<0.01), HREAIE, LhkF M AAERELAHRTEAXRRSCERERBAFASTEREIR
KL (P<0.01), SHGREIRYGEE, SWmatiB @m0 L), oF+ Angll . ALD. ANP, HYP 4
FAS UL MDA, ROS K -F & Keapl. Bax & & & ik 2 F %A%, SOD FMHANif2, HO-1. NQO-1. Bel-2%&
B kkBEAZ (P<0.0538P<0.01). Bk BAEHMABKSIER EIH LT RERHK., SIMH
A @A, ROSAKPFF @ik Fiefd AR THEA (P<0.05), it &k 65 a2 20 S ILie
FJG S FEFALR K RS WULRE L2 BN R ARG Ao LB B T, AR ILEF A AR, AT 3 ) S DUAE B 89
A2, HAERAUH T 4L 5 80F Keapl/Nrf2/HO-1/NQO-115 5 B 35 5%
[EER] SRS, SIER; &k o, BALmis; @A ; Keapl/Nrf2/HO-1/NQO-14% 5 i@ %-

Crpr o o A5 fg B 5 B A 2020) i, & O VIR RS 137 2 1 S g3 . AR RN . 28
PO WUAEESE  (acute myocardial infarction, AMI) J& B - LIRRE RS . BRI KK R - E
ORI KRR BT Y AML AR, O 24 (RASS) AR FIANAL . — Ak R &l 2 R
JE B A, S ECL IR TR el ek . HAT HPRESFEAXY, BLFANRILE (SFEE
O LA JEEJIT 50110 ) 36 vy o R R SR AE 244 T e IS LR R L I BRRESY Y &
S EEAT, DUUBEE ) N5 O PR W, B3 RRAL T LRI RE, BRI LA AL
W0 A AL T WA fE I e BREEEBR TR BES G, SR AL 1 R SRR TR AE T, L
S ETE R FH TR IR (201701010070C) MEH, B OIS, 2RO, &
= iﬁwﬂ{’F%‘.hang. yance@163. com AT R, B3k I8 AL T LATE AMI
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W L VE B ARk IR -2 (Bel-2) AR 1 Bel-2 #2¢
XHEH (Bax) W ONBGRE, WS,
FEAR SR T 1, Bl AMI 0 ) 5558 K BLAYLo 2
fE, MEOEEMLEAE T,

AMLEA G, HURK A AAN R N, S350
WESPAEIL R G R A, CNFER R, AR
o, iR T R BT . Kelch £
WEAENGEMEEH 1 (Keapl) MZH T E2HHKH
T2 (Nef2) S5 AL S5 B P9 U8 B S AL B A
Bide, PhRA R L B Rk LR RS . 7R
LR EPIRA T, Nef2 5 Keapl fi# 25, Nif2 #E A 4H
Mutz, LT A E AL (SOD) RYERik,
RIFPCEAAERT, IF0E N IRMEBT S AR 1l 21 2 41
A1 (HO-1) . FRAAAEERF 1 (NQO-1), T
R AT LA B SO LA AR A it 47 o AR B SE AE T
WIWFFE A 3L T, M Keap1/Nrf2/HO-1/NQO-1 i
KA T A BE RIS Sk A A R AL TR AL 0 UL
NEJEE 520 e ] REAEFHBLA . ALK A2y
KLY eI 2 B o d izt (Mg -
2022632)

1 #REFE
1.1 %

SPF 2% It SD KB40 H, 6~8 ElIE, 1A% &
260~300 g, W [ 1L T RKAELEDF AR A RAF],
LIS BEYVEATIES SCXK (iL) 2020-0001. 13T
KA p R 25 RS sh iy ol SPE RS =, R
21~25 °C, MIXHRIE 429%~70%, 12 hWSRise#s
1.2 YR H &

B AR a g AT A : Bk5g. WA S gl
EHi10g, TS5, HANK10g, YU LZPEAH
KFPEZYREMRSE ZIRIRERE, Sl E N &
H250. 72 g/ml 7K TR o 3EWEFRCT e e O
Y HE R 258 FRA R, #it5- H20034053) i il ik
J&°4 0. 06 mg/ml,

1.3 EZ&ZEXAE5E

KSR (#520210107), HEEAFRFIA
BRI Eak R T (Ang 1T, 4165 : HY-10059) |
i (ALD, b5 . HY-10061) . ¥ il & iz
(HYP, #it5 . HY-60031) . U8RIk (ANP,
#t5: HY-10046) . SOD (H#t5: HY-MO0O1). N
T (MDA, #t5 . HY-M0003). 7h¥E4% (ROS,
fit+5: HY-M0087) 5% &, dbatfese A Yy ARt
SR 4% Z KW (Jit5: BL539A), Biosharp 2y

Hl; HEZL@W (Ht5 . G1120). Masson = {0 4u {0,
RAlGE (5. G1340), b RKEEREARA
F]; RIPA 24 (185 . POOI3B) ., BCAEHIKE
Mz F & (%5 . PO0L1), Beyotime 23 i ;
GAPDH (#t%5: 60004-1-Ig) . Keapl Hifk (45 .
60027-1-Ig) . Nrf2fifk (Ht5: 16396-1-AP), HO-1
ok (5. 10701-1-AP) . NQO-1 ik (HHt % .
67420-1-Ig) . Bel-2 Hi{& (4L % . 12789-1-AP) |
Bax (#it%5: 50599-2-lg) . — ¥t F bt il [gG-HRP
(fit5: SA00001-1) . Z=HiFHiH 1gG-HRP (Hit*5:
SA00001-2), [ Proteintech 23 7l ; #8# ECL AL
KRR F & (iS5 B500024), mIN AL
W ARG R

HX-100E BN S AL . BL-420S %A P #L
AL RS, MM EUREARAFR; JI124BCHY
PR, H B SR IRUAR 5 DR-200BS ZY i
PRor A, TeH A DB AR A RN W) 5 Pantherai
R W) W e, 22 s B S A FR S A 5 VE-186
MR . VE-180 M L AU AL IKAY, L KAeRHE A
FRZSH] 5 TY-MINI6L10 B fg fb 2% RO R R 4
I A IR A TR A A
1.4 shihsia, BAE S 5%

KREHE SR L, SRV R EHEC10
SAENIER A, HAy30 RS RScHk " Hil & AMLK
UL, AREARASK 12 h 5 109% /K& 5405E 3. 3 ml/kg
O P P S ORI, R 8 A BRI Y R BRI b 2, s
VU PR 420 L PR B DM B SR, R IR AL IS
HATAERE, PR SORRERS, &K, HE
FARKX, WERE LGN PIIFE = PUa Rk,
MRV I PR A 1 38 B K2 T LAY, LTy T o0 I 5
o FH 6-07 R AR B 5T 25 FL K B IR SR 3l ik 22 1
M, SR OIEE N, FrihasR, Khsgs . L
O L L ST B th 8 55 35 10 | 40 & o AMI 3 5
Iy, R AR 6 HORRSET:, nIARS ARG i
B, mAEBNII24 AR, EWAIET.
AR RN HEA T Hof 10, 28 K5 K RO LR R
BHEGE I, O SURE Y A2 RO WL A 3
TR R L O WLER 2 AL B R0 LB JEEFR 25 9 ANP
82 T SRR O WUIE A B s A T gk
BS D 24 HR BRI BENLEC T 315 40 AR |
Bt R BT e LR 2 Sk AR A BR L, A8 H .
WERSIE, HHE CHBSER k) Y A SR
B R T RS B 0, A9 45 A R LA I PR S35
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i, IEEAMBERA KRS T6.67ml/ (kg-d) A
PRERKE S, BRWe FURCT M1 45 7 55 Wt AR T
MR 0.4 mg/ (kg-d) HEH, kiR IRALAS T
BRI NRILZY W 4.9 of (kg-d) WEH . KU
H#EH 1k, L2838k,

1.5 MEIRARL 7 &

1.5.1 BgEE % 9% kM 2 ik ANP, Angll . ALD.
HYP K F F=.3 UL 22 SOD. MDA, ROS K-F 4%
HRERE—REBS NG, 28EAEK240, T
10% KA 5 (0.3 ml/100 g) JE 1 Ve SRR %, 4%
K ERAMER e F B b, 1718 Fah ki, &
30 min, T4 °C. 3500 r/min &5.0> 15 min (B.002E42
5.5mm), B ETEW, #al 0 & vl B e ANP,
AngIl . ALD. HYP/K o 0o WU S £ U519
FRAs, e & vl B 0 WLAL 20 SOD 16 4
MDA, ROSK¥.

1.5.2 SIS BRI HM Z 4% 2H K BURRIE IS FREX
KEABTR, BOM RO NE,  FIA R K bk
O REAZUF R T /K 73, RO, T
AL E R CEYIF, RIRAOE R, T
ODBE R AR (S0 REAR ) e = FE
e (ZE 0 E /AR ) .

1.5.3 HE. Masson % & % VL5 AR 5634 % X & JLZL
PR F T KREBENOMALS 4% 2 R P
EERK . AR R, I HE 44 F Masson
Yo iR S UL B . B AR BB AR
O LA SO LA AL O IR 2 4T AL R
W3 Image J 1. 52 43 A7 45 41 I B0 JULAH A 465 e
1.5.4 Western blot %45 & JUZE 28 Keapl. Nrf2.
HO-1, NQO-1. Bel-2, Bax & & R #EAF  HULL
ZHA130 mg T WA TR 2 min J5 B, n A R i
W1 ml FEATORES , BCA WL A ik B 0 45 2 vk
FEPF-, B AR S 2 58 i LUK S % B8 2 PVDF it

IEHA R
i L UERE TP e K ) [k

HH, A —$i Keapl (1:2000) . Nrf2 (1 : 1000) .
HO-1(1 : 1000) \NQO-1(1:5000) ,Bel-2(1:2000) .
Bax(1 : 5000), 4 CFF &, =Hi(1:5000) =
HIEE 1 h, ECLAL2=RGE B, R Image ]
L S2 3R TR L 250 AT
1.6 %it®rk

K FH SPSS 22. 0 B AT Geit 2740 b, Bl ¥y
TFEIESAM, H (vxs) Fon, FEFHEZHL
BRI R 7 25001, 4L P H R FH LSD
%, I EARFZHBCRH Kruskal-Wallis H K 5
P E 8% FH Dunnett's ¢ /555 . P<0. 05 #n &5
Hait#mE L.
2 BR

2.1 BAXRCIIEZRIRRILE

K1, HIEWA LR, BB KON
fRECN A& B iR B F Tk (P<0.01); 5
BRERUZH LA, 5 Sk oA R AL R ey M LT e 4
O JUE B 2 48 HOR 760 = BT fR BB R (P<
0.01), H.15% 3Kk A5 A7 AR T R B AU T e
41 (P<0.05).

R ALRBUO BB 20 % B TR EUL
Table 1 Comparison of heart mass index and left ventricular

mass index of rats in each group  (mg/g, x+s)

2151 RAEC OREFTEARR A0 s R
EHH 10 2. 49+0. 06 0. 710. 06
HEAIZH 8 3.55+0. 05" 1. 32+0. 02
HEFRT eH 8 3.020. 13" 1. 02+0. 08"
B3R AT iR AL 8 2.81x0. 12" 9 0. 89+0. 03"

W oa) SIEWALE, P<0.01; b) SHEIALE, P<
0.01; c) SRR T A L, P<0.05,
2.2 BURBARLAZLRSIIGEEMILE

Bl 1R, IEH40nT Wt LA M 238 i, 0 Am

el FORUT e Bk IR LA

Bl SARROIUESSMLE (HEQ, x40)
Figure 1  Comparison of myocardial morphology of rats in each group (HE, x40)
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W5y, MK/ NER, WA4ERNHES, SO
3o ARV LA RI BRI 5, BEEmm A S, AL
JREFAESORL, Az 00 SR, IR R L W
fife, REsanpaMpik . MBOEA | RAERE. 2%
oA R AU 20 B 35 Wt FRUT e 28 L ASE AU ZH (1.0 UL
Y SS TR, LRAERs AR DD, APk . IRPE K
RIEFIEWL D, TCUAE Sk A5 A R AT 8 A8 22 0
LT

Fe2n, BRI RO LAN bR A 1 AR LE AE
HBERK (P<0.01). SHEBA L, K
BT e 2 RN 1 Sk A5 A7 g AU R B JTLAH it s 5
FHEA /N (P<<0. 058 P<<0.01), HZLikA S
FUEZH T B0 WL A8 38R B il /N A B e R BT e
U (P<<0.05).

R2 AR LN A A
Table 2 Comparison of cross-sectional area of cardiomyocytes

of rats in each group (pm’, x+s)

2.3 BMK RN LGRS PULF LA B AR

FI27R,  IEH 4K B0 LA HE 51 5 5% 18
AR HEFCIRHES, oA LR DR . AR 2 i S £
U EN 2, DI INIE R, ZF4Emr %,
pRsgve, HEFNICY, WMIBH A8, 23R Al
AT 20 R 5 Wt AU T e 28 AR RS 2 )00 LI SR
ey R, W00 LA 4E R DR B e
V1) 5 s S SN | R 1 e e S 4
RIS, LS AR BRI R B
2.4 &K A fiF ANP, Angll . ALD. HYP K
Iz

F3R, SIEHAMLIL, BARYL M0 ANP,
Angll . ALD, HYP & & B ETHE (P<0.01); 5
BORZAAALL, 53k aR A Bg L5 4L R el R T R
LM H ANP, Ang I . ALD, HYP % & FEA{K
(P<<0.053 P<<0.01). kA5 I 4l fnss
W BT e 2H A5 R bR LR 22 R TGt B X

241531 B W AL (P>0.05),
A 10 282.21+46. 76 2.5 BIAKFRSHLALSOD, MDA, ROSK-F ik
i%ffi” . 8 6. 10:89.93° FAR, GIERAML, B LA L
S FILRUT e 2l 8 511.08+48.30” " N e LR
Dy MDA . DA mo(P<
LA iE A 8 409. 4584, 957 ¥ SODRFERAFEAT, ROSACF T (

W oa) SIEWAILE, P<0.01; b) SHEIALE, P<
0.05; ¢) SHEIYLE, P<0.01; d) HEWEEFECT 4 b
%, P<0.05,

IEH 4 R
i L USRI PR )t R A

0.01); SEIRIAAILL, 13kdRA AL T 4L FIRS e
S RRUT B2 SOD TE MY & T, MDA FITROS
HOEB R (P<<0.01)., 33k A 15 HL4H ROS /K

B SRR i B3Rl

B2 HHAKBONATECTRRE L (Masson Y2 {6, x400)

Figure 2 Comparison of myocardial fibrosis of rats in each group (Masson, x400)

£3 HHKBUMTE T ANP, Angll . ALD, HYP/K-Fbi

Table 3 Comparison of serum ANP, Angll, ALD, and HYP levels of rats in each group (x+s)
2651 Rl &k ANP/ng-ml™ Ang Il /pg+ml™ ALD/pg-ml™ HYP/pg ml™
IEH 10 0.23+0. 01 75.16+1. 16 45.41=3. 86 9. 55+0. 49
AL 8 0. 37+0. 04" 83.38+3. 71" 88. 39+5. 72 14. 27+0. 44*
BRI FRUT el 8 0. 31+0. 03" 76.96+1. 16" 70. 23+6. 96 11. 89+0. 87
53 AR AR AL 8 0. 29+0. 06 77. 65+2. 34" 75. 07+8. 80" 11. 02+0. 79°

H: ANP, OBIRIKG AngTl, MmASERE D ; ALD, FEREE; HYP, BRI,
a) HIEW4IE, P<0.01; b) SEMALE, P<0.05; ¢) SERI4] L, P<0.01,
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F4 HFARROINALFSOD, MDA, ROS K- ELE

Table 4 Comparison of SOD, MDA and ROS levels in myocardial tissue of rats in each group (x+s)
28 51 TR SOD/U-ml™ MDA/nmol ml™ ROS/FICHREE » ml™!
EH 10 78.12+8. 90 2.17+0. 18 569.50=11. 56
BRI 8 35.03+5. 54" 4. 85+0. 51" 658. 13+24. 91"
Bt FRUT el 8 53.07+6. 92" 3. 43+0. 60" 618. 94+8. 04"
B3 oA g ALl 8 60. 32+7. 88" 3. 12+0. 31" 589.21+15. 60"

. SOD, MASYILREE; MDA, N _F; ROS, fhtESE.
a) SIEW4IHE, P<0.01; b) SHMAHE, P<0.01; ) SEMEEFRT 4, P<0.05,

RGO TR R TI4L (P<0.05). o = -
2.6 &4 K K s WA R Keapl, Nrf2, HO-1.
NQO-1. Bel-2, Bax & & & ik iz Bax ‘ ‘ 21Kda
2 s 5. : :

#5718, EJ_.E;% i, BRI Keapl., Bax - Pr—— B .
HHRBRFETE, Nif2, HO-1. NQO-1. Bel-2 UL UM FAATIRAL SRR
E P FRR B ERME (P<0.058{P<<0.01), SR VE: Bel-2, BAIMIKELRI-2; Bax, Bel-2 36 XZEM.
WL, Bk R A I U7 B 8 AT i 4 4 HARFOWHLBel-2, Bax 8 HIKE
Keapl . Bax % Fl %%ﬁ i/lj A % F%{EE , Nrf2. HO-1. Figure 4 Protein electrophoresis of Bel-2 and Bax
NQO-1, Bel-2 T HFA B EZFE (P<0. 058 P< in myocardial tissue of rats in each group
0.01), MiSkAaleiLy B LR TS 3 it
B L ds 9 B 495 12k 25 4 . i
IARICROE RS RE (P20.09). ALK R AMUR LU AR . 0¥ SO0

ﬂ/bﬂé@i@ﬁ I[;Ea[.—lljllzl\ Nré\ HO-l\ NQO-l\ Bcl-2\ %J‘:fjlii “H@ﬁ” “‘[:P‘ré” %?ﬁ%o <_4E\E%H%>> LJP
BaxSEFTHIKFILE 3, K4 S OB IR TSI BHAED K

Keapl | | 7T0Kda W, bAETAERE, MR, BIx R FIZER
Nrf2  [—— — N 65K B, RURBHE , KRN . Sk g AR Iy LLRAE
T;”ll : e ———— "_": ::‘: Kz ok F, KIE IR . ARRATInZ ik, 5
R ——— PRAEAT . RERL, PTLLGEBHA, 17 R, o€, [F
AL B PEZEXTIEAL Sk AR T AL WA ARG, BOEL R 2 M, USRS B e 34

V. Keapl, Keleh 3RS LEAH G (115 Nif2, Z iR . A, B TR B EE R R )
BT B2 A7 25 HO-1, MALEA AW 1; NQO-1, W BRAERFSE RPN, 75 AMLJE 7 FEIAG O L4
ch{Eﬂimfg%ﬁ‘bﬂﬂ?E§QKeapl\ Nef2. HO-1 7 I, CEBURAIN, 1E 28 RIEATRFIRA
NOO-1 7B £ kI WA S50 R B AMIL 5 B0 AR 35 28 A2 il O JULAE J&

Figure3 Protein electrophoresis of Keap1, Nrf2, HO-1 A, JRA PSR e TR . AMTJR
and NQO-1 in myocardial tissue of rats in each group ARAHAE DO LA Sz o7 PR3 A= FIAR A, mI el I

x5 BAKRBONAL Keapl . Nef2, HO-1, NQO-1. Bel-2, BaxZEFIEKIALHK
Table 5 Comparison of protein expression levels of Keapl, Nrf2, HO-1, NQO-1, Bel-2,

and Bax in myocardial tissue of rats in each group (/GAPDH, x+s)
2051 R4 Keapl Nrf2 HO-1 NQO-1 Bel-2 Bax
EHA 10 0. 48+0. 01 0. 9620. 01 0. 9520. 06 0. 8320. 06 0.43+0. 16 0. 410. 30
[tk 8 0.93+0. 07" 0. 8320. 04" 0. 59+0. 02" 0. 76+0. 03" 0. 3520. 26" 0. 58+0. 31"
FEWRE AT e i 8 0. 56+0. 03/ 1. 1720. 05° 0. 98+0. 03/ 0.90+0. 15" 0. 4120. 15" 0. 52+0. 25%
1SS ) iR 8 0. 65+0. 03/ 1. 39+0. 03 1. 16+0. 04 0.93+0. 15" 0. 52+0. 217 0. 3420, 24°

H: Keapl, Kelch#F¥ESENFAHMIEEM-1; Nef2, ZHFE2HEHTF2; HO-1, MERAAN-1; NQO-1, FRAIILIHAE-1; Bel-2, BANM
WREVRE-2; Bax, Bel-2#H%EXEM,
a) HIEW4IIE, P<0.01; b) HIEH4ILE, P<0.05; ¢) SHRIALE, P<0.01; d) SERIAHE, P<0.05.
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RGN, o IUIE RS FOR R e WUIE JER Y B 248
B o ANP AN DA LI JEE (0 47 F R A8 AL 46 A 1
RASS B 2O UL R & A ) B E e BEALH] , Ang 1T
ERASS R R EHE % OAEH, Ang T &5 L
21 R 2T A A i OCRE N 2R, s i HE ALD (1)
Gy, NG E REF e ARG 2, O WUB R PR R
WA, RUEOEEM T 4 M R A DT
U BORIFH 2RI DI BB 55, HYP & & £,
it WU R o 2 24 0 SO 43 7 17 2 2 1E 5 4 DA TG
FHOOWUIRJEE 200 Ty 5l VY, BRI FRCT R A
o =AM B K R AR R, R B ATRIESE
ATLAMGE O NUE R AR 2 2, R IR TR
70 WUIE R SE R 2Y , SOAR S 56 BERRAE S PE 25 %)
MRG58, ARWFFTEE R, RS2 R RO JULA i a]
B o8 . R OE B R, WU ARG A | AT 2
240 RIBRIE TE . HESITC Y, R BREGA M, AR
AR FBAEIE R, RAERIE, GO R AL
ML e B E T m, g Ang Il . ALD
ANP. HYP & & 8, Uil AMLJE & 4.0 U
JE o T Sk o A7 A FUAH A Wt R T e 2 45 48 b
T R R AR Y AR k3, 5 R R T e
FEL, 53k o5 A BE AL BB B G- b el 2 B O LAE 5
FREE . B O LA B ES AR IR O, DA %3k
AT BEAL T Bl 35 AMI S O LR JE Ao 24 1 T A
Nrf2 J&—Fhim i s 2R AR T RE , f2 HE 7776 40
JLEIR T A0 R T BT SR A Tl 1 2 TR R R AR A
A543 1 S AL SR ARG S 7 . AMTL & B )R
MUK A F AR N, P2 A KB ROS,  HETT 5 |
JE T S AL AR B A i MDA, SR bR D) e R i
& P9 SOD S 4T 4 b R ST FR ROS BE J1 055, T3
PSR R G A, OIFER RN, FEf
fr il 5, W ARANML )z M BT Y Bk
(S HER AR GO RS S LU IR OF S (=R A
o R FESCHEERT, ROS BB 22 3 i br A i 1 17
PERE I R AR, R ERRIEE Sk, 2
PEREEL A REAIE S R T R I BRI, B 3m
M T 2 Keap 1/Nef2 J& AL I N 1Y N TR PR BT
AP AL, Nef2 J& — Bl i R GOR R T BE
TRVEAEIE UM RIE, S 4 R T Kb A A Y 3R
5 R B A A2 AL 458 10 119 4R Ak 38 R SRR S PR 7
TEEALN LIRS T, Nef2 5 Keapl ff# 55, Nrf2 ifF
AR, S MR B4 fE I HO-1, NQO-1,
T B ROS, 1M o A 40 Ak 07 0%t o0 UL 240 i 1) 453
B e DA, ANME TR AN AR e SE T R

8 T3 [ 3 o SR A E B ISR T A AR . i
A T2 26 1 Bel-2 FIAE I 7248 1 Bax 2 [A] A9 - £ 2 4
PEYHALIA TR O, SR S P RS 23 1 Bel-2

HYFEIRIGE TN, Bax bl , DT D00 LA B 1

PR AR ES R BN, AR KO L2

ROS. MDA & & .3 Jh &, SOD i £ B B FE A,

Keapl. Bax & [3RikFH&E, Nif2, HO-1. NQO-1,

Bel-2 85 H R IAFEAL, AT RETE AL N IR SR 541

NV E G R S B SN 1] K= W A 08 37 e W N4

BF, MUA B B b AL RE 1 Tk T B )™ 5 1 SN

WL, Mg TSk Al i ls, ROS,

MDA £ &8 B Z %, SOD IR B 5, Keapl.
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Effects of Wutou Chishizhi Pill (%3745 5L) on Myocardial Oxidative Stress and Keap 1/Nrf2/HO-1/NQO-1
Pathway in Myocardial Hypertrophy Model Rats after Acute Myocardial Infarction
WANG Xinhe, SHI Xiaomei, XIAO Yuxue, WANG Song, XIE Lulu, GUO Junpeng, LIU Hongyan'

Changchun University of Chinese Medicine, Changchun, 130117

ABSTRACT Objective To explore the possible mechanism of Wutou Chishizhi Pill ( %3k 7% i g 4L, WCP) in
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treating myocardial hypertrophy after acute myocardial infarction (AMI). Methods Forty SD rats were randomly di-
vided into normal group, model group, perindopril tert-butylamine group and WCP group, with 10 rats in each group.
Except for the normal group, AMI model was prepared by ligation of the left anterior descending coronary artery ; rats
in each group were fed normally for 28 days after operation to establish the model of myocardial hypertrophy after
AMI. After successful modeling, the perindopril tert-butylamine group was given 0. 4 mg/(kg+d) of perindopril tert-
butylamine tablets, while the WCP group was given 4. 9 ¢/(kg*d) of WCP liquid, and the normal group and the model
group were given 6. 67 ml/(kg-d) of normal saline, all by gavage for 28 days. The myocardial hypertrophy indexes in-
cluding heart mass index and left ventricular mass index were assessed. HE staining and Masson staining were used to
observe the pathological changes of cardiomyocytes. The serum atrial natriuretic peptide (ANP) , angiotensin I
(Ang Il ), aldosterone (ALD) and hydroxyproline (HYP) levels were detected, as well as the superoxide dismutase
(SOD), malondialdehyde (MDA ) and reactive oxygen species (ROS) levels in myocardial tissue. The protein expres-
sion levels of Kelch-like epichlorohydrin-related protein-1 (Keapl) , nuclear factor E2-related factor 2 (N1f2) , heme
oxygenase-1 (HO-1) , quinone oxidoreductase-1 (NQO-1) , B-cell lymphoma-2 (Bcl-2) and Bcl-2-related X protein
(Bax) in myocardial tissue were detected. Results Compared to those in the normal group, the heart mass index
and left ventricular mass index of rats in the model group significantly increased (P<<0.01), and the pathological re-
sults showed that the cross-sectional area of cardiomyocytes became larger, with disordered myocardial fibers, and
broken and disordered collagen fibers around the myocardial tissue ; serum ANP, Ang Il , ALD, and HYP levels sig-
nificantly increased, as well as the MDA and ROS levels in myocardial tissue and Keap1 and Bax protein expression
levels, while SOD activity and Nrf2, HO-1, NQO-1, Bcl-2 protein expression levels decreased (P<<0.05 or P<
0.01). Compared to those in the model group, the heart mass index and left ventricular mass index of the rats in the
WCP group and the perindopril tert-butylamine group decreased (P<<0. 01) ; the myocardial pathological damage was
improved, and the cross-sectional area of cardiomyocytes was significantly reduced ; the serum Ang Il , ALD, ANP
and HYP levels, as well as MDA and ROS levels in the myocardial tissue and Keap1 and Bax protein expression levels
significantly decreased, while SOD activity and Nrf2, HO-1, NQO-1, Bcl-2 protein expression levels significantly in-
creased (P<<0.05 or P<<0.01). The WCP group was superior to the perindopril tert-butylamine group in reducing
heart mass index and left ventricular mass index, the cross-sectional area of cardiomyocytes, and the ROS level (P<<
0.05). Conclusion WCP can reduce oxidative stress injury and myocardial cell apoptosis in myocardial tissue of
myocardial hypertrophy model rats after AMI, and can reduce the degree of myocardial fibrosis, thereby inhibiting the
degree of myocardial hypertrophy. The mechanism may be related to the activation of Keap1/Nrf2/HO-1/NQO-1 signal-
ing pathway.
Keywords acute myocardial infarction; myocardial hypertrophy; Wutou Chishizhi Pill ( 23 #4158 H) ; oxidative
stress; apoptosis; Keapl/Nrf2/HO-1/NQO-1 signaling pathway
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