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Effects of Tingli dazao xiefei decoction on ventricular remodeling in model rats with heart failure after
myocardial infarction through ACE2-Ang-(1-7) -Mas axis

YUAN Zhongjie', HAO Xuanxuan®, LI Bin’, XIE Shiyang’, WANG Xinlu’, WANG Youping’, CHANG Xindi',
BAO Yu', ZHU Mingjun’ (1. The First Clinical Medical College, Henan University of Chinese Medicine,
Zhengzhou 450099, China;2. Dept. of Cardiology, the First Affiliated Hospital, Guizhou University of Chinese
Medicine, Guizhou 550001, China; 3. Heart Center, the First Affiliated Hospital, Henan University of Chinese
Medicine, Zhengzhou 450099, China)

ABSTRACT OBJECTIVE To explore the mechanism of Tingli dazao xiefei decoction on ventricular remodeling in model rats
with heart failure after myocardial infarction. METHODS The rat model of heart failure after myocardial infarction was established
by ligation of anterior descending branch of left coronary artery, which was divided into 8 groups: sham operation group, model
group, A779 group (1 mg/kg), A779 (1 mg/kg)+Tingli dazao xiefei decoction equivalent-dose group (0.8 g/kg), A779 (1 mg/kg)
+Tingli dazao xiefei decoction high-dose group (1.6 g/kg) , Tingli dazao xiefei decoction equivalent-dose group (0.8 g/kg),
Tingli dazao xiefei decoction high-dose group (1.6 g/kg) and losartan potassium group (10 mg/kg). Each group was given equal

volume of distilled water or corresponding drugs intragastrically for 4 weeks. Masson staining was used to determine the distribution

AESTE 15 [ AR 4 VeI H (No.82074226) ; [1 5 of collagen fibers in rat myocardium. The content of
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hydroxyproline (Hyp) in myocardium was determined by
alkaline hydrolyzation. The expressions of type I and 1l
collagen (COL I , COL Il ) in myocardium were detected by
immunohisto-chemistry. Myocardial fibrosis-related indexes

such as matrix metalloproteinase-2 (MMP-2) , MMP-9, tissue
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inhibitor of metalloproteinase-1 (TIMP-1) and soluble suppression of tumorigenicity-2 (sST-2) were detected by ELISA. The
protein expressions of angiotensin converting enzyme 2-angiotensin- (1-7) -Mas [ACE2-Ang- (1-7) -Mas] axis were detected by
Western blot. RESULTS Compared with sham operation group, myocardial cells in model group and A779 group were disordered,
collagen fiber deposition was significantly increased and myocardial fibrosis was obvious; the Hyp content and MMP-2, MMP-9,
sST-2 levels were increased, and COL 1 and COL Il positive expressions were significantly enhanced; TIMP-1 level, protein
expressions of ACE2, Ang-(1-7) and Mas were significantly decreased (P<<0.05). Compared with model group, above indexes of
Tingli dazao xiefei decoction equivalent-dose and high-dose groups were improved to different extents. Compared with A779 group,
AT779+Tingli dazao xiefei decoction equivalent-dose and A779+high-dose groups could improve myocardial arrangement and
collagen distribution, reduce the Hyp content and MMP-2, MMP-9 levels, reduce positive expressions of COL I and COL I
(P<<0.05) , but couldn’t improve Ang-(1-7) and Mas protein expression. CONCLUSIONS Tingli dazao xiefei decoction can

improve ventricular remodeling in myocardial failure model rats after myocardial infarction by improving the expression of ACE2-

Ang-(1-7)-Mas axis proteins.

KEYWORDS Tingli dazao xiefei decoction; heart failure; ventricular remodeling; ACE2-Ang-( 1-7)-Mas axis
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VK EN (3 [ Bio-Rad /A 1] ) , Multiskan GO % 42 i K
fiti 471X . Biofuge Stratos % {5 = /5 3 & ¥k 200 AL (35
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TIMP-1) I G52 W BRI 52 (ELISA) 37 & (585 433l
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T#EE 2 h)5, A3 000 r/min B0 15 min, 4355 75 5 &
T —80 CUKAHIRAF o T T8 IR , B R Bk,
4 °CHBERAKIE VeI B 2l 40, BRR LU AE BEEROK IS
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AU i, WA WA, ), e RO G ui I e AT
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40 mg, fiINBE /K I 1 mLIRAT, F kK I /K f# 20 min
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1 mL, # BEGRR G vl A5 R 7 b 28, {8 AR X T 550
nm ARG R FC LA 2 Hyp 1975 5o
2.7 KREOMALBCOL ] .COL MEBEAFRIEKTEY
i

RGBT TR I . AEZH I 6 R RO L
AT &, SIER SO A B TP R s
0.3% o ST S0 H s VR 2 I oA DL P ot S Ak P T, DA I
WHEA, iINCOL T \COL I —3t (F Ff 4351 4 12100,
1:300) F 4 °CH# & i 7% ; FH PBS ¥& Uk , it HRP FRic Y
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Y, LA DAB B N AKEE YIS ATHEE S BENL K, B
A, FRAMOERR RS FE, Mg COL 1 .COLI &
P19 22 36 10 100 200 M A Sk o €80, B 1 3R 30K 0 Oy i
) , 3-F H Image-Pro Plus FXAF43 Bt FHE 20 it 1~ 4410
B, AR COL 1 .COL M7 P26k /K,
2.8 KRIMFEPTENBXIERS =M

K FH ELISA VA TR o 2,47 300 M3 , 4% 1R
ELISA iR 7 G e B F4ieAE , (8 FH B AR T 450 nm i KAk
Fer I 11 35 AF AE A AR SCHE AR (MMP-2 \MMP-9 \ TIMP-1
sST-2) ) & it
2.9 KEROALAL B ACE2-Ang-(1-7)-Mas 8 % F
B RIERIHET
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pg, H17 10%SDS-PAGE #E I HL 7k 43 25 J1 LA 1 % 1 5%
FI| PVDF i | 5 1 5% [ s W5 %3 £ 14 2 h, in A ACE2.,
Ang-(1-7) \Mas .GAPDH —#t (i B 43731 2 1: 1 000
1:500,1:800,1:5000),4 °CHFF % ; F TBST ¥ i 122
P, A HRPFRICHY 1gG —HL (FBEEE A 1:1 000) ,37 °C
WEH 1 h; LECL b2 &k 61k B 52 , i Image J 4K
17501, LLE 1 5 WS 8 11 GAPDH 1Y K BE(H R R
H R AR RIEAKTE . BRI R TR
2.10 ZitFEH*E

K H SPSS 23.0 A X B AT Gt o3 b . SEER AL
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N e R E N0 e L RS A N Y
JiLHEZ AL | o 0 DT 4k oy Al B B s O LT di 4
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B AR ELC IS Hyp & ik 1 s, S51RTF
AL R AR ZH T ATT9 2K BLO WLEH 8L ) Hyp &
IR 2 TR (P<<0.05) s SBIRIA AR, S RGH A
4 41 RN S VD AL ) Hyp & i B 3 F#IK(P<<0.05) 5 5
ATT L L HE , ATT9+55E 0GR B 4 FN AT79+ 5 551 41 1
Hyp 7 35 i B IR (P<<0.05)
3.3 KROAMALAFACOLI .COLMEBHRIEKTE

BAHREIHL P COL 1 .COLM k&l 2. 14
32N ST AL A, BRI A ATT9 4R R0
WA 2 COL [ (COL I PHA: 5 (it i 35 B 25 3 e, -
I B B 2 T 55 (P<<0.05) ; SR H# , 2534541
mA  EAEHMEAPEA KRS P CcoLT |
COL Il FAME & €0 B 34 b 20l 583 , 380 00 88 P L o 25 e
ik (P<<0.05) ; 5 AT79 4 [b 4 , ATT9+ 55 250 /= 41
ATT9+E IR 4LAY COL T \COL I L% (AR BE ) i 35
VB P-4 B A R 3 FAIR (P<<0.05) .
3.4 KRR IME s 24k 1 X B ARk

A0 KM Y MMP-2 . MMP-9 . TIMP-1 ,sST-2 5§
LT AEALAFEFR AT IR 3 R . SIF AR, 1
U2 AN ATT9 4 F) MMP-2 . MMP-9 , sST-2 7K °F g 3 Ft
1, TIMP-1 K B F R (P<0.05) ; SHERI4H oA, 45
B4R 8 4 ) TIMP-1 7K 8 25 457 sST-2 7K did B AR
(P<<0.05) , = 7 £ 2H Fl 520 ¥0 30 20 ) MMP-2 . MMP-9 |
sST-2 /K- 5 3 B AR LA S TIMP-1 7K - I 3 Tt i (P<
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B1 &HEKROMARPRIRLT %S RRE (x400)
x1 BSERBONEALRFTHypE

Fib) n Hypl(pgmg) | |43 n Hyp/(pg/mg)
BFA4 $ 3631085 ATI9+F 4L 8 4361107
i) § 6401061 SRR 7 3894097
AT 7 5691088 AR § 406069
AT 7 403£102° A § 4124087

a: 5P ARALLE, P<0.05;b: 5ATTIH LA, P<0.05;c: i
HIZH HeA, P<<0.05

0.05) ; 5 AT79 2H b 8%, AT79+ 45 3% 5 & 41 MMP-2.,
MMP-9 7K - i} 2 B I (P<<0.05) , AT79+ &5 7 & 40 1Y
MMP-2 MMP-9 sST-2 /K- i Z [k (P<<0.05) .
3.5 KROALALZRF ACE2-Ang(1-7)-Mas HiIfE X EH
KIFRIETER

B KDL ACE2 , Ang(1-7) \Mas & [ %34
T E A TR . SIRF ARG b A A ATTO 411
ACE2 ,Ang-(1-7) Mas £ 138153 i 2 P (P<<0.05)
SRR P A, SERGR R ALY Ang-(1-7) FE (IR I T
15 (P<<0.05) , iyl it 4 AN VD 3H 2 Y ACE2  Ang-(1-7)
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AfEFARA B. AR C.ATT94 D. ATT9+4ER0H) b4

E. ATT9+R 754 FAER0R 2 G. =il H. b

B2 ‘BHAXROGIMEALF COL I BEEFRIZHBHE(x400)

AfBRFARLL B. BRI C.ATT94 D. ATT9+53507 e 4

E. ATT9+# k41 F A0 21 G. 2L H. TR

3 FBAHAXROANALF COLIEBFREHZHE(x400)

F®2 BAXROMALFCOLI COLNEARIZENW  %R3 HBAHAKXRIMFEFRMMP-2 MMP-9 TIMP-1.,sST-2

FHH T KE
415 n COLI COLI 415 n MMP-Y(ngmL) MMP9/(ngmL) TIMP-I/(ng/mL)  sST-2/(pg/mL)
BFA4l 6 13474144 13.17£20 BFAA §  1059£198 61481678 3214322 466.61£4631
3k 6 4840684 55074715 i § 2156247 100881318 1640244 1 948.132203.60°
ATIOA 6 05.94+73% 66,16+ 6.40° ATI94 T AME280 102218782 1917322 188136%187.38
ATV AL 6 39.80+4.06" 5051 £4.99° ARSI 7 2001£170 S2SEIAT 2208212 156936%11127
ATIOHRRRAL 6 35181441 41151485 ATIHERIES 8 1489E324 G498 271IESTS 11048417614
R giie] 6 3.96+3.7 38.90+347 SRR 7 19454260 91.26+9.70 BU3ELSF 11922417700
FlEgl 6 25951395 WI1£5.04 FlEgl §  1169%256  63I8£785 28584525 T69.02+4490°
AvHA 6 27.09+3.23¢ 2611 £486° AV § 13281253 6190+8.70° 35001681 553.36%38.86°
a: T ARULEE, P<0.05;b: 5ATTIL HFE, P<0.05;c: a: G FARUL AL, P<0.05:b: 5ATTIH 4L, P<0.05;c: S

HIZ [b#R, P<<0.05 HIZH [L#, P<<0.05
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Mas & H £ 1k5 B # TH 5 (P<<0.05) ; 5 AT79 4 H %5,
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V AT+ R 45 VI AEGR) e VI i i L&V 4 a0
RFARA H, P<0.05;b: HATTIH LHE, P<0.05;c: SR 4L,
P<0.05
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%EAMFAER
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41 EFKREEMAAEEKOCIHy REEASE,
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O WUHEAT P 28 4 Ak 2 00 3 5 o0 5 19 2 228 3 A
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3 g AT A AN RE 38 ik, 5 — 7 O LA A Ah 3
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W E S, Hyp HH 22 ikeE - 2 iR ik 32 AL E B
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R A O LET di Ak e AR B e IR KT, o
A Hyp S Fh o AR i R A0 LA 2 R) A
0 0 I IR AT e TR, O LA B HES 2500 s Hyp & B 225
COL I F1COL Il 75 €2 2 B BH b &, k3 22, om0
WUE AL 44k . G20 KNG IAIRIT G , i AR G
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3 R AR, FR B O WLET AR TR
42 EPH KEEMiZ AT % MMP-2, MMP-9,
TIMP-1.sST-2 7K BB EEH

MMP 70> % 5 M) o # v R 455 QB E T, vl aE 2o
A A 248 L A1 358 S5 ) 2 R AR TR A 5 A% R A T iz AR
SCIGAIEFE R, O LA B AL 15 P MMP-2 3o i 3k 25 1
FCUES B K O WLZR AR D) RERE AR 220 = B IE N
WAL 10 5 T MIMIP-9 7K P g D) 2 4 300 AR
H A, — 2 TIRI7 O B — 2 A 25 (i 3 B ok K%
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FLEEIDHIF  ACE SZ AR50 5] i AL 254 55 MMP A
T, FET AR ) MMP , 536 04T 5 0 22 F AR,
I, AR SRR PR H FIR YT O I 25 ) &30 4
Ry BRI X BE 254, HAm O LT dE Ak Bl O Th e A1
FAEAR LI rp A5 3] T HAE, MMP 1532 21 N 2
AUNHIF] (TIMPs ) (194 4%, iFE B TIMP-1 6t =
T EHCMMP WG RN 0 = A IO R K
A, sST-2 AR RS I A2 44 5 F 4/ K 33(IL-33) %%
A, U85 T IL-33/B5 155 50 S50 M 1 i) R - 2 {553 B ko
O LB AR P PE Y, ASBIF 5T, 45 A 4 K B MMP-2
MMP-9 sST-2 /K- {2 F+ i , TIMP-1 7K B, 3R 0
SRS 3 BN W da N 4 B L I 2 3N
HIGHAIGTT IR AW AnA S B0 , & 5 4] MMP-2 |
MMP-9 ,sST-2 /K- B I P& A%, TIMP-1 /K- B 8 7, 4
AU S O TR IR RO LT A A5 2], 03
FFFE S

4.3 EFHKEEHZAIE 58 ACE2-Ang-(1-7)-Mas 5
RiE, BELEEW

ACE2 J 717 &3R8 F 0 LR B 00 W B 2T 24 20 i 1 el
RPN Bz 4, & —Fh A E A RAS JH 45 7, BEV % Ang
I /ATIR A A FEVER™, IF5E R, ACE2 IE LYY
TRl 530 ACE2/Ang- (1-7) Fl 3T , M TS 1 Ty ok
s IVEFH s ACE2 2 305 T e 8 oA 75 5 1) OO I EE A
Ang-(1-7) 1] AP I BEFNC 28 A, I O WLET 4
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RIS it J™ R, 7 i RAS R 45 Al B kLl
ACE2-Ang-(1-7)-Mas il 0300 AT LG O & S04, X%
DAEEA R ER .
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YA, s D E
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4] ACE2 ., Ang-(1-7) Mas & [ 1A TCHH i ol 3% | )4
ATT9+ 7 4 ACE2 25 [ #i8 2 B B Th i , (1 H A4
SR A A MO I AN BRI AR B R A it i Xt
ACE2-Ang-(1-7)-Mas 5l 9 BTG AE R B AT7T9 041, Hek
D WAL R VR DS o
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