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[ Abstract]  Objective To observe the therapeutic effect of Zhenwu decoction on myocardial pathomorphology and
cardiomyocyte apoptosis in rats with heart failure induced by coronary artery ligation, and to explore its effect on apoptosis-
related proteins and the PI3K-AKT signaling pathway. Methods At 4 weeks after the operation, surviving rats were
randomly divided into six groups with seven rats in each group as follows. (1) Sham operation group: normal saline was
administered intragastrically for 28 days at 4 weeks after the operation. (2) model group: normal saline was administered
intragastrically for 28 days after 4 weeks. (3) positive control group: 5 mg/kg losartan potassium was administered for 28
days after 4 weeks. (4) Zhenwu decoction low dose group: after 4 weeks, 6 g/kg Zhenwu decoction crude drug was
administered for 28 days. (5) Zhenwu decoction middle dose group: 12 g/kg Zhenwu decoction crude drug was
administered intragastrically for 28 days after 4 weeks. (6) Zhenwu decoction high dose group: 18 g/kg Zhenwu decoction
crude drug was administered intragastrically for 28 days after 4 weeks. Changes in the electrocardiogram, color ultrasound,
cardiomyocyte apoptosis, myocardial morphology, PI3K, AKT1 and p-AKT1 protein levels in myocardial tissue,
immunohistochemical changes of Bax, Bel-2, caspase 3, 8, 9 and BNP in the abdominal aorta were observed before and
after modeling. Results (1) The ST segment of the heart failure model was elevated after coronary artery ligation,
indicating that model establishment was successful. (2)The left ventricular mass index and BNP level of heart failure rats
were increased significantly, and LVEF and LVFS were decreased significantly, whereas the left the ventricular mass
index, BNP level, LVEF and LVFS were improved in the other groups. (3) Myocardial fibers in the model group were
disordered and broken accompanied by cardiomyocyte swelling, hypertrophy. and inflammatory cell infiltration, which were
relieved to various degrees in the other groups. Apoptosis in the model group was significant, which was alleviated after by
Zhenwu decoction and positive control group drugs. (4) Compared with the model group, Bel-2 was increased, and Bax and
Caspase 3, 8, 9 were decreased in each treatment group. There was no significant difference in protein expression between
Zhenwu decoction middle dose and sham operation groups. (5) Compared with the sham operation group, PI3K, p-AKTI
and AKT1 expression in the model group was increased, and Zhenwu decoction suppressed protein expression of PI3K, p-
AKT1 and AKT1. Conclusions Zhenwu decoction reduces cardiomyocyte apoptosis and myocardial pathological changes

in HF rats by regulating the PI3K-AKT pathway, enhancing myocardial contractility, and delaying the progression of heart

failure.

[ Keywords)

0> 7173235 (heart failure , HF ) & ZFh & [ 5 300>
W Z5 A8 RN/ X D) B 9 S AR 0 S 4R L/ A
sRIRE & A AR, NI 51 S 1) — 41 2 26 G IR 25 &
I, A A JUE 92 3 1 7™ i 3 8L RGO o B, 2 0
BB e Ty 2 RN, B AT E 24 850 J1
HF 8, BN R B AL LI, BB H B Lk, 5t
TREE AT P EEYCH R B8R, LA
KRG IT IR B B E R Y BRI T (9
WY, T A 22 EAT AR R, Sy i BE A
KO AR AR T AL IGRN T 2, BT
R B ZIRIT HF IHLH, A0 57 0 1o 44
HEE RS FLO TR AR AR | L4 B 1R 37 % el ik 45 4L
O K BB RL 136 97 4E FH B 3 R BRLC WL s B8
TEAS 27 B WLAH M8 T 9 52w, PR3 6 I T 40 ¢
B PI3K-AKT {5530 & A 520

1 #RFFxE

1.1 SRz
6~7 JiI% ,SPF 2% SD K, Mt , 48 H A

heart failure; Zhenwu decoction; myocardial apoptosis

220~250 g, W Tl e 30 35 o ik SEER s W A BR 2 W)
[ SCXK(#il)2019-0004 ] , iR 3= FILPE R 25K
2SS SR TP [ SYXK (#5)2017-0004 1,4 &
M EAEE E SR (252 1) C, AR (55+
3)% . 12 h/12 h BRAEH, ZhW A e POk, 58
Bl 2 LY rh B 2 K% S s e B &
2t e (JZL1LSC20210059 ) , I i 52 46 3h 4 1 FH Y
3R JEIN 4T N IE B SR
1.2 FERFSNZH

FA R R (ARG BN, B8, AR IR
A VTV T B 2 K2 I m Be B it & A 2 i
62 g) ; AUPIHE Fr (WL AR 25 AR A7 BR A ]
0000005951 ,

PI3 Kinase pl110a ( C73F8) Rabbit mAb ( 32 [
CST 73 H], #4249) ; Anti-AKT1 antibody [ ST48-09 ]
(BLIMHE 2 4= W) ET1609-47 ) ; Phospho-Aktl ( S124)
antibody ( FT M 1€ % 4= 9, ET1701-36 ) ; Bel-2 $i 14
( abcam, ab32124 ); Caspase3 #T & ( abcam,
ab13847) ; Bax PL A (abcam, ab32503) ; Caspase8 $i



o LR PR AR 2 2022 45 7 A58 32 %55 7 Chin J Comp Med, July 2022,Vol. 32,No. 7 29

& (48 % H ¥, RT1099 ) ; Caspase9 $T #& (abcam,
ab184786) ; T goat anti-rabbit IeG-HRP ( Z W 54
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Table 1 Cardiac morphological indexes
44l Groups LVMI( g/kg) LVEF(%) LVFS(%)
RFARA
. * . 1. 4850+0. 1450 78.11+£3. 46 48.09+3. 54
Sham operation group
IR
- 2.0135+0. 1808" 40. 81+7. 84* 21.15+4. 51%
Model group
[SFpA % B 20
. r 1.7580+0. 1947 = * 45.10+6. 80* 23.60+4. 19"
Positive control group
25

1. 8019+0. 1795 ™ *

Low dose Chinese medicine group

2

Medium dose Chinese medicine group

i 0 ek P2 2
High dose Chinese medicine group

1.7395+0. 0607 ** #

1. 7858+0. 1628 ****

50.55+12.23 ** 27.39+7.79*#

55.61+9. 47 # 30. 63+6. 37 *

52.32+7.08 " 28.29+4. 73"

L SRR, * P<0.05, ** P<0.01; 5IRTRAME, #P<0.01,

Note. Compared with the model group, * P<0.05, ™ P<0.01. Compared with the sham operation group, *P<0.01.
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Figure 2 Color Doppler echocardiography of rats in each group
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Figure 3 HE staining diagram of rats in each group
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Figure 4 TUNEL staining of rats in each group
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5 A KE BNP KA Western blot 285 5

Note. Compared with the sham operation group, *P<0.05, **P<0.01. Compared with the model group, **P<0.05, " P<0.0l.

Compared with the positive control group,“* P<0. 05, %% p< 0. 01.

Figure 5 BNP level and Western blot results of rats in each group
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T2 RBEALITE R (10D area)

Table 2 Results of immunohistochemical analysis (I0D/area)

/14 Groups Bel-2 Bax Caspase3 Caspase8 Caspase9
RFARMA . " » . .
. ﬂtﬁa?’.( 0.258+0. 047 0. 080+0. 028 ** 0. 107+0. 043 ** 0. 068+0. 032 ™ 0. 082+0. 040 **
Sham operation group
ERIES|
& 0. 161+0. 072" 0. 235+0. 054" 0.216+0. 062" 0. 196+0. 049* 0.201+0. 588"
Model group
B P R 2 . "
. & 0.237+0.059 ™% 0.129+0.052**%  0.165+0. 041 ** 0.101£0.026 ™% 0.105+0.042™
Positive control group
(3 e AT . .
f “.Jﬁrh o 0.207+0.032** 0. 157+0.037 ™ *  0.145+0. 058 *** 0.100+0. 048 ** 0. 108+0. 034 **
Low dose Chinese medicine group
FIEh2h4 . .
. EP“\J%EPAE . 0.239+0. 063 ** 0. 107+0. 049 ** 0.111x0. 588 * 0. 072+0. 039 ** 0. 094+0. 040 **
Medium dose Chinese medicine group
) P 2 A

0.214+0. 062 *

High dose Chinese medicine group

0. 124+0. 036 ™ *

0.167+0. 631 ** 0. 087+0. 039 ** 0. 115+0. 263 ™ *

T SRR, " P<0.05, ™ P<0.01; 5T ARAMIL, P<0.05, *P<0.01,
Note. Compared with model group, * P<0.05, ™ P<0.01. Compared with sham operation group, *P<0.05, *P<0.01.
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