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Effects of total astragalosides on cardiomyocyte apoptosis

and mitochondrial membrane potential in rats with heart failure

YOU Xu”®, ZHU Xiao-fang, HU Yun-peng, GONG Yang, ZHAO Lei

( Pre-hospital Emergency Department, Jingzhou Central Hospital, Jingzhou 434000, China)

Abstract: Objective To study the effect and mechanism of total astragalosides ( ASTs) on myocardial cell
apoptosis and mitochondrial membrane potential in rats with heart failure. Methods Rats were divided into control
group ( normal ) , heart failure group(model), AST low, medium and high intervention group (10, 20 and 40 mg/kg
intragastric administration) and 12 rats in each group. Cardiac function was measured in rats. Myocardial tissue was
taken from rats, apoptosis was detected by TUNEL assay, the activity of SOD was detected by xanthine oxidze
method, the activity of GSH-PX was determined by dithio-dinitromethylbenzene method, MDA content was deter-

mined by thiobarbituric acid method, the mitochondrial membrane potential was measured by JC-1 method. Western
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blot was used to detect the expression levels of c-caspase-3, c-caspase-9, p-AKT, p-p38MAPK and Cyt-C in mito-
—dp/dt
creased ( P<0. 05) , the apoptotic rate and the level of c-caspase-3 and c-caspase-9 protein increased (P<0.05)
the activities of SOD and GSH-PX decreased ( P<0.05) , the content of MDA increased( P<0. 05) , the mitochon-
drial membrane potential decreased( P<0.05), the level of Cyt-C protein in mitochondria decreased (P<0.05),

chondria and cytoplasm. Results Compared with normal group, LVSP,+dp/dt in model group de-

max max

Cyt-c protein level in cytoplasm increased( P<0. 05) , the level of p-AKT decreased, the level of p-p38MAPK in-
creased ( P<0.05). Compared with model group, LVSP, +dp/dt, ,—dp/dt,  increased in AST-L, AST-M and

AST-H groups, the apoptotic rate and c-caspase-3, c-caspase-9 protein levels decreased, the activities of SOD and

max max

GSH-PX increased, the content of MDA decreased, the mitochondrial membrane potential increased, the level of
Cyt-C protein in mitochondria increased, Cyt-c protein level in cytoplasm decreased, the level of p-AKT increased,
the level of p-p38 MAPK decreased, the higher the concentration of total astragalosides is, the greater the effect on
heart failure rat model. Conclusions Total astragalosides inhibit cardiomyocyte apoptosis in rats with heart failure.
The mechanism may be related to the increase of mitochondrial membrane potential and the influence of AKT and

p38MAPK signaling pathways.

Key words: rats with heart failure; cardiomyocyte apoptosis; mitochondrial membrane potential ; oxidative damage ; total astra-
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*1 EERREFLEBEOEXRROINEIERR
Table 1 Cardiac function indexes of heart failure rats

treated with total astragalosides(x=s,n=3)

LVSP/ +dp/dt,,./ =dp/dt,,../
group

mmHg (mmHg/s) (mmHg/s)
normal 13612 8 955+252 4 577+2 679
model 80+6 " 4 762+168 " 2 054+120 "
AST-L 98+104 5 687+2194 2 863+1084
AST-M 116+74% 7 043+2864% 3 690+2284%
AST-H 133+84#4 8 346297 A% 4 235220444

*P<0. 05 compared with normal group; 4P<0. 05 compared with model
group; *P<0. 05 compared with AST-L group; “P<0.05 compared with
AST-M group.
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c-caspase-3 | s SN S S — 17

GAPDH W TN T W e -

Bl 1 Western blot M E X 2 EFILERR
IDALZAZR A c-caspase-3. c-caspase-9
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Fig 1 Western blot to detect the effects of total astragal-
osides on the expression of c-caspase-3 and
c-caspase-9 in myocardium of rats with

heart failure
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*2 HRBREFLEROCEARCNHMRETED
c-caspase-3, c-caspase-9 F 5 ik 7k T 80
Table 2 Effects of total astragalosides on cardiomyocyte
apoptosis rate and c-caspase-3 and c-caspase-9

protein expression in rats with heart failure

(xxs,n=3)
group apoptosis rate/ % c-caspase-3 c-caspase-9
normal 5.98x0. 57 0. 17+0. 02 0.3220. 04
model 29.63%2.23 " 0. 65=0. 04 0.98+0. 09 *
AST-L 22. 14+1.474 0.46+0. 054 0.67+0. 044
AST-M 16.35+1. 104%  0.34x0. 034% 0.55+0. 054*

AST-H 10.21+1.034%4  0.26+0. 044%2  0.40+0. 044*~

“*P<0. 05 compared with normal group; 4P<0. 05 compared with model
group; *P<0. 05 compared with AST-L group; “P<0. 05 compared with
AST-M group.

*3 HERBEELEROCEXRRONALS SOD,
GSH-PX #ll MDA &€&
Table 3 Contents of SOD, GSH-PX and MDA in my-
ocardium of heart failure rats treated with

total astragalosides(x+s,n=3)

group SOD(U/mg) MDA (mmol/mg)  GSH-PX(U/mg)
normal ~ 108.56+10.75  2.680.17 175.81£13. 45
model 60.32+5.14*  4.48+0.20* 40.27+3.62*
AST-L 72.80+5.73%  3.96+0. 124 54.39+4. 264
AST-M 88.12+7.274%  3,20+0. 254% 71.84+6. 134%

AST-H  107.54+9. 554%2 2.71+0. 164#4 95.73+8. 324%4

*P<0. 05 compared with normal group; 4P<0. 05 compared with model
group; *P<0. 05 compared with AST-L group; “P<0. 05 compared with
AST-M group.
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O3 R BB AL ILZE 2 p-AKT/ AKT 7K
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CYt-c  — D W S— — ]2

GAPDH M W S S - 5
A
normal model AST-L AST-M AST-H ku

yie MR — — e T 12
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A. cyt-c protein expression in cytoplasm of cardiac myo-

cytes; B. cyt-c protein expression in mitochondria of

cardiac myocytes

2 Western blot # il & & 2 BEH XN OFEXBROA

ML TR P cyt-c EERIEHIT

Fig 2 Western blot detection of the effect of total
astragalosides on the expression of cyt-c
protein in mitochondria and cytoplasm of
cardiac myocytes in rats with heart failure

F4 FEEKRBEFLEROZEXR LRGN AR
REALIA R e btk FER A eyt-c ERA KT
Table 4 Mitochondrial membrane potential and Cyt-C
protein levels in mitochondria and cytoplasm of
myocardial cells in rats with heart failure treated

with total astragalosides(x+s,n=3)

mitochondrial membrane

) mitochondrion cytoplasm
group potential ( red-green
cyt-c cyt-c
fluorescence ratio)
normal 3.98+0. 31 1.15+0.13 0. 40+0. 05
model 1.23£0. 17" 0.42+0.04* 1.07+0.09 "
AST-L 1.92+0.214 0. 60+0. 064 0. 86+0. 084
AST-M 2.54+0. 134* 0.78+0. 084* 0. 60+0. 064*
AST-H 3.12+0. 254#4 0.99+0. 104*2  0.42+0. 044*~

*P<0. 05 compared with normal group; 4P <0. 05, compared with model
group; *P<0. 05 compared with AST-L group; “P<0. 05 compared with
AST-M group.

RS B0 5 K B0 LA 2% p-AKT/AKT 7K S T
7, p-p38MAPK/p38MAPK /K&, I H Bl % % 1€
SRR A BN PE FIBOR R . B R AR T e ik
ORERFONA LU AKT {5 5 80E Il p38MAPK
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3 g
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normal model AST-L AST-M AST-H ku

pp38 MAPK e Sl S s s 38
p38 MAPK | M SN S S .
PAKT S s o— - W S3
AKT S - S S S 0

GAPDH Wl S S S S 5
3 Western blot I EE R EFHAEF
IVRRBROAEALR P p-AKT, p-p38MAPK
EBRIE
Fig 3 Western blot detection of p-AKT and p-p3SMAPK
protein expression in myocardium of rats with

heart failure after total astragalosides treatment

x5 ERIAEFLEROERRROANALAS p-AKT,
p-p38MAPK EH /K F

Table 5 Levels of p-AKT and p-p38MAPK protein in

myocardium of rats with heart failure treated

with total astragalosides (x+s,n=3)

group p-AKT/AKT p-p38MAPK/p38MAPK
normal 0. 92+0. 09 0.24+0. 03

model 0.21+0.02" 0. 89+0. 08 *

AST-L 0.45+0. 044 0.67+0.054

AST-M 0. 63+0. 054* 0.46+0. 03 4%

AST-H 0.93+0. 104#2 0.29+0. 04 4%~

*P<0. 05 compared with normal group; 4P<0. 05 compared with model
group; *P<0. 05 compared with AST-L group; 2P<0. 05 compared with
AST-M group.
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