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Protective effect of astragalus injection in cardiac remodeling after
acute myocardial infarction via PI3K/AKT pathway activation

LIU Fen, CUI Xinming, XU Jia, YU Zhiyi, GUAN Fengying "
(School of Basic Medical Sciences, Jilin University , Changchun 130021, China)

[ Abstract]  Objective To examine the effect of Astragalus ( AS) injection on post-myocardial infarction-induced
cardiac remodeling in rats, and explore potential mechanisms underlying such effects. Methods A cardiac remodeling
post-myocardial infarction model was prepared in rats, which were divided into four groups: sham operation, myocardial
infarction ( model group) , low-dose AS (ASL, 1 mL/kg), and high-dose AS (ASH, 3 mL/kg). Survival rate of the rats
and activities of the alpha isoform of myosin heavy chain («-MHC) and N-terminal pro b-type natriuretic peptide ( NT-
proBNP) in rat serum were measured after 6-week treatment. Histopathological changes and myocardial fibrosis were
observed by light microscopy using hematoxylin and eosin, and Masson trichome staining. Quantification of malondialdehyde

(MDA), nitric oxide (NO), and endothelial nitric oxide synthase (eNOS) were carried out using enzyme-linked
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immunosorbent assays. Protein expression of phosphatidylinositol 3 kinase ( PI3K) , phosphorylated AKT (p-AKT) , and p-

eNOS were analyzed by western blotting. Results Compared with the model group, the survival rate of the ASL and ASH

group were increased, but not significantly (P > 0.05). Meanwhile, «-MHC and NT-proBNP contents in the ASH group

were reduced (P < 0.05). In addition, inflammation, hyperemia, and interstitial fibrosis were reduced in the ASH group.

Moreover, the ASH group exhibited increased protein expression of PI3K and p-AKT in the injured heart (P < 0.05). p-

eNOS expression in the ASH group was increased compared with the model group (P < 0.05). Conclusions AS elicits an

obvious protective effect on cardiac remodeling after myocardial infarction in rats. Activation of the PI3K/AKT pathway may

activate p-eNOS, which is involved in the mechanism by which AS prevents oxidative stress during cardiac remodeling.
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Figure 1 Effect of Astragalus on survival rate of rats at
6 weeks after ligation of the left anterior

descending coronary artery

2.2 HEFHEXOMNERREXR o-MHC,NT-
proBNP FJ 0

o WUERTE 1 H A% (o-MHC) /K3 5.0 L4 i AR
KARFERLIE L, T NT-PROBNP {8 U] 3= B8 fz 0> 55
Fmr et , ST AR Sham 41 HEE A7 Model 20 A9
o-MHC T+ (P<0.01) , AS K5 2.0 WUIE K
T A BRI 20 A sl (R T 0 25 M 22 5 T AS



rp [ AR PR 2R 2 A 2019 4E 6 H 55 29 555 6 B Chin J Comp Med, June 2019, Vol. 29,No. 6 35

FHEZH ) J 2 BRI (P <0. 05) , 25 2 7R 58 B
AS AT 40 WLAE K, Model 4H ) NT-proBNP %5
Sham ZH 5 (P<0.05) , AS i3 2 41 43 Fr i 4%, 28
TS M AS 5 g ) 2 AR NT-proBNP
(P<0.05), #d B B iy 00~ T A 2R O ) 3
R, WK 2.3,

2.3 EHEREHENEONELRXRECHHRG
ROALA%EN

IR L, Sham 2 AT U0 ILEF 4EHES 55, G
JRE ST A1 A= 21 AE AL, R DL A& P 0 A iR T K I
351 #it *
3.0 I |
2.5+

olRE A EH®
o-MHC
= =R

=3
[
L

=]

BFRA . BRAA .ﬁﬁﬁﬁﬁﬁlﬁﬁﬁﬁﬁﬁ
Sham Model KARE =‘HREL
AS-L AS-H
L SERFE AR S, P<0.01,
<0.05,
B2 BRSO O HUESE S KR o L
BRE A EEERIE I (n=8)

Note. Compared with the sham group , ™ P<0. 01. Compared
* P<0.05.

SRR LR, P

with the model group,
Figure 2 The effect of Astragalus injection on serum

a-MHC in the rats after myocardial infarction

BFERA FRIA
Sham Model

TR -G te
HE staining

L7/ N
Masson staining

Model 4 AT UL (ILEFAERE R, HEFAS KLU, 7] DR i
RN | FE I S LF Ak ASL 4B 4F T Model
21, %8 Model 2H 48 40 M 12 1 /0 | 56 1M 2D Je 21 4 A g
B ASH 21 - TG0 o 2, A1) o 2 4% 4t i = Vi
A Feili b A g, SR R AS YT R R
ik A A A BEE R WK 4,

2.4 HEEHHRMHOMEBEIEEXRHITENL™
M=% LA NOS

QA”’J‘ 8 JilJa , kil 45 41 K BRIV MDA \NO
eNOS &, 5 Sham Z1AH L, Model ZH K R IML 1
MDA & E%Lﬂ(ko 001) ; 5 Model H#H 1L,
AS FE R K BT P MDA & i B RR K (P<

50 1
#
—] *

40 - ;
H
= Z 30
2%

(=%

220
MZ
.‘<

10 -

0

BFERE  BREE FEEHE HEEHR
Sham Model RARE "REA
AS-L AS-H

T P 4 2 bar AUR N SRETIN R, 58T ARE R,
"P<0.05, SR EE, * P<0.05,
3 BRSO O IURESE fS R B
N ¥R EH R 52 (n=28)
Note. Compared with the sham group , ™ P<0. 05. Compared
with the model group, * P<0. 05.
Figure 3 Effect of Astragalus Injection on the serum
NT-proBNP in rats after myocardial infarction

BRI IR B RN R B
AS-L AS-H

|
ey g 50 3
w .o n"b %}i
4 BRSO O URESE 5 R R ZEL U A5 1 B O JILET AL 20 (HE B2 Masson J¢€3)

Figure 4 Effects of Astragalus injection on the pathological changes of heart tissues and myocardial

fibrosis in rats after myocardial infarction. HE and Masson staining.
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Figure 6 Effects of Astragalus injection on the serum PI3K and p-AKT levels in cardiomyocytes of rats after myocardial infarction
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