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Mechanism of Yangxinkang Tablet in Inhibiting Cardiomyocyte Apoptosis in Rabbit with
Heart Failure After Myocardial Infarction Through Akt/AMPK-mTOR Pathway

REN Pei-hua”, WANG Peng, LIAO Dong-jiang, LI Zhen-qiu, ZHU Han-ping, HU Su-zhen
( The First Affiliated Hospital of Guangzhou Medical University, Guangzhou 510120, China)

[ Abstract | Objective: To observe the effect of Yangxinkang tablet on cardiomyocyte apoptosis in rabbit
with heart failure after myocardial infarction through protein kinase B ( Akt) /AMP-activated kinase ( AMPK) -the
mammalian target of rapamycin ( mTOR ) pathway. Method: The rabbit model of heart failure was established
through ligation of coronary artery. A total of 30 experimental animals were randomly divided into model group,
Yangxinkang group, AMPK inhibitor group (10 mg « kg ' Compound C, intraperitoneal injection, 2 times a day) ,
Akt inhibitor group (10 mg + kg ™' casodex, intragastric administration, 2 times a day) and mTOR inhibitor group

(0.5 mg + kg ' rapamycin, intragastric administration, 2 times a day) , and a blank control group was also set up,
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with 5 in each group. Yangxinkang tablet (0.51 g - kg™ ') were intragastrically administered once a day. Blank
control group and experimental groups were given the equivalent volume of distilled water for 4 weeks. Heart
function was detected by color Doppler ultrasound, Bel-2 and Bax protein expressions were detected by Western
blot, and cardiomyocyte apoptosis was detected by TdT-mediated DUTP nick end labeling ( TUNEL). Result:
Compared with the blank control group, the LVEF value of the model group decreased (P <0.01), the expressions
of Bel-2 and Bax protein increased (P <0.05, P <0.01), the Bcl-2/Bax ratio decreased (P <0.01), and
cardiomyocyte apoptosis rate was increased (P <0.01). Compared with the model group, the LVEF value of the
Yangxinkang group was increased (P <0.01), the expression of Bax protein was decreased (P <0.01), the
Bel-2/Bax ratio was increased (P <0.01), and the cardiomyocyte apoptosis rate was decreased (P <0.01).
Compared with each inhibitor groups, the LVEF value of Yangxinkang group was increased (P <0.01), Bel-2/Bax
ratio was increased (P <0.01), and the cardiomyocyte apoptosis rate was decreased (P <0.01). Conclusion:
Yangxinkang tablet can regulate the expressions of Bcl-2 and Bax protein in cardiac myocytes, reduce

cardiomyocyte apoptosis through Akt/AMPK-mTOR pathway and improve the cardiac function of heart failure model

after myocardial infarction.

[ Key words ]

Yangxinkang tablet; heart failure; protein kinase B ( Akt) /AMP-activated kinase

(AMPK) -the mammalian target of rapamycin ( mTOR) pathway; cardiac function; cardiomyocyte apoptosis
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£1 FOERMOHZiB%R LVEDV,LVEF,LVFS I8 (x+s,n=5)
Table 1 Effect of Yangxinkang tablet on LVEDV, LVEF and LVFS in rabbits with heart failure (x +s,n=5)
4 5 FlH/g kg ™! LVEDV/mL LVEF/% LVFS/%
EH - 3.01 £0.32% 78.82 +2.55% 49.16 +2.73%
FE - 4.68 +0.16 59.67 £2.50 35.25 £2.30
R 0.51 3.95+0.16% 71.01 £2.21% 42.23 £2.88%
AMPK #1011 51 0.01 +0.51 4.48 £0.25% 62.62 +2.83Y 37.55 £2.47%%
Akt 410 35 551 0.01 +0.51 4.35+0.17%% 63.06 £1.99'+ 35.50 £2.01%
mTOR 41 i 1) 5x107* +0.51 4.51 £0.18% 64.81 £3.20%% 38.62 +1.56"

TE: GBI A P <0.05,2 P <0.01; 530 HAE P <0.05,YP<0.01(£2~6F),

AMPK e G DS 2 <D
P-AMPK s I s e D 6 (D:

GAPDID -t < e > 3 )2

A B C D E F
B 1 %04 AMPK,p-AMPK & 5 i 8k
Fig.1 AMPK and p-AMPK protein expression of cardiomyocytes in
rabbits with each group

F2 FUORARWNOARESLONARE AMPK,p-AMPK ZE B K18
MRIEEMEI (v 5,0 =3)
Table 2  Effect of Yangxinkang tablet on relative expression of

AMPK and p-AMPK protein of cardiomyocytes in rabbits with heart

failure(x +s,n=3)

25 5 H /g kg~ AMPK/GAPDH p-AMPK/GAPDH
% - 1.00%% 1.00%%
A - 3.36 £0.09 2.73 £0.10
FROHE 0.51 3.39£0.19 1.91 £0.06%
AMPK #5%]  0.01 +0.51 2.8220.07*% 1.46 +£0.07>%
INSELE 0.01 +0.51 3.48 £0.06 2.25 £0.06%%
mTOR fMfH  5x107* +0.51 3.38x0.12 2.64 20.07%

3.3 xS A Ake, p-Akt 8 R A B R
HIEWHIH, BRI p-Akt EEARL T B ET &
(P <0.01); 5BIRIZH A, 57 00 B4 B 4% 410 i 570 21
p-Akt 2 1 W FH R, MAUA AMPK 401 5 20 Akt 25
F R EREAL(P <0.01) , F2.0 B4 p-Akt 8 1R
KRS AMPK ] 5 4, Akt 310 550 41, mTOR 17
il 234 T, ) 22 ) B B B St B X
(P<0.01), WK 2,%3,

3.4 X0y ug e mTOR, p-mTOR [ K 35 1 5
M S5IEA A e, BRI Z4H mTOR, p-mTOR & H %
KERFETHE (P <0.01) ; 5B AL, 570 B
4, Akt J i ) 2, mTOR #  5 20 p-mTOR 2K 1%

Akt W S o S — - ) L Da

p-Akt
T S e — —_— 62 kD2

N o s 1)

A B C D E F

B2 E4H%OHHMM Akt,p-Akt F H RIL Bk
Fig. 2

GAPDH

Akt and p-Akt protein expression of cardiomyocytes in

rabbits with each group

x£3 FOBEARXOLAHEBR%OAMM Akt, p-Akt T 5 HE X R
ENEMWM(x+s,n=3)

Table 3 Effect of Yangxinkang tablet on relative expression of Akt
and p-Akt protein of cardiomyocytes in rabbits with heart failure

(xxs,n=3)

21 5] Fl /g kg ™! Akt/GAPDH p-Akt/GAPDH
EH - 1.00 1.00%%
LA - 1.15+0.02 2.54 +0.07
F R 0.51 1.18 +0.03 6.35 +0.10%
AMPK #i# %] 0.01 +0.51 1.37 £0.05*% 3.64 +0.07>%
Ak 341 541 0.01 +0.51 1.09 £0.04 3.32 +£0.04>%

mTOR ##IF 5 x107* +0.51 1.09 £0.02 4.74 £0.07>%

ik D R, Wi /LA mTOR #4 %] 41 mTOR & 14 1]
WM (P <0.05,P <0.01); 7.0 BE4L () p-mTOR
(25 1 R B Akt 400 ) 41, mTOR 41 i 551 41 F
m L R ER B S48 X (P <0.01), WK 3,
#4.

3.5 Xt S v Bel-2, Bax K 1 4R35 19 52
HIEE H &, B A2 Bel-2, Bax &5 (A 35 B 7+
25, Bel2/Bax B i F& ML (P <0.05,P <0.01) ; 544
R LA, F2 0 BE4L Bel2 BB K5t XL,
AMPK 410 il 550 41 A0 Ak 410 1 570 41 B9 8 AR (P <
0.05,P <0.01), # 0> BE4L & AMPK 4101 ] 7] 4 Bax

B (P <0.05,P <0.01), FFO B4R
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mTOR = S S S — 50 kDa

P-MTOR s SN SR A —— ) c( | ],

GappH I 36 (D2

A B C D E F
B3 &A% 0O mTOR,p-mTOR B 5 & ik ik
Fig.3 mTOR and p-mTOR protein expression of cardiomyocytes in

rabbits with each group

F4 FUORRWNONTBROANMAE mTOR, p-mTOR F QK
WMRIZBHHZM(x+s5,n=3)

Table 4 Effect of Yangxinkang tablet on relative expression of
mTOR and p-mTOR protein of cardiomyocytes in rabbits with heart

failure(x +s,n=3)

2 51 #4/g-kg”'  mTOR/GAPDH p-mTOR/GAPDH
E# - 1.00% 1.00%
HLHY - 3.75+0.07  2.63 £0.02
Fe B 0.51 3.86+0.06  2.18 +0.03%
AMPK ##1%]  0.01 +0.51 3.64 £0.07  2.47 £0.06
Akt 14 551 0.01 +0.51 3.43 £0.04% 1.52 £0.04%%

mTOR M F  5x10°* +0.51 3.18 £0.04"* 1.19 +0.04>*

Bel-2/Bax it i85, 15 Ho Al 4 41 L 4562 34 ELAT B 2
BX(P<0.01), WK 4,5,

Bcl-2 " S SRS S S 26 kDa
Bax e S— e G () Dy

GAPDH - 36 kD2

A B C D E F

B4 #&E%O Bel2,Bax B B RiE Bk

Fig. 4 Bcl-2 and Bax protein expression of cardiomyocytes in

rabbits with each group

3.6 XPU AR SO MUAT I TO RS 5 I
2 PE A AR AL B0 UL A O T R 3 T (P <
0.01) s S REAIZ A, FR 0 HEZHL , AMPK 1 i 55 21 0
Alet S 3 41 . 35 R AIE (P < 0.01) o FR0 HEALIY L
FULAR I 1 5% 8 AMIPKC 370 ] 560 201, Ader $10) ) 51 201 Al
mTOR $1J ] 77 21 5347 g AR, L 18] 22530 159 45 1 3% e 3t
FREN(P<0.01), WHS5, %6,
4 itig
1L T S S 2 PO JIE S B R B B, T2
TN Y PN A i U S e PE = 3 )
[ty 5 AFFET2 IR F) 50% , ACEL Rl B 52 {5 470 57 72
- 128 -

x5 FORRMOARBROM Bel2,Bax EAWENRZEER
Bel-2/Bax B &0 (x +s,n =3)

Table 5 Effect of Yangxinkang tablet on relative expression of Bcl-
2, Bax protein and Bcl-2/Bax ratio of cardiomyocytes in rabbits with

heart failure(x +s,n=3)

11 ?fﬂfﬁ/g'kg’l Bel-2 Bax Bel-2
/GAPDH  /GAPDH /Bax
EH - 1.00" 1.00% 1.00%
HEiFY - 1.41 £0.02 1.62+0.03  0.87 +0.02
FO R 0.51 1.49 £0.04  1.23 0.04% 1.21 +£0.05%
AMPK #13I%] 0.01 +0.51 1.15 £0.02** 1.40 £0.03"  0.82 +0.03*
Akt il 0.01 +0.51 1.2520.03"1.48 £0.04>  0.85 +0.03"

mTOR %] 5x107* +0.51 1.39+£0.02 1.59 +0.04" 0.87 £0.02*

F

B S5 FOERMOARERCNMAMETHRME(TUNEL, x200)
Fig.5 Effect of Yangxinkang tablet on cardiomyocyte apoptosis in
rabbits with heart failure( TUNEL, x 200)

6 FOUORAXMOARBEOINAEBTEMNFIN (2 +s,n=5)
Table 6 Effect of Yangxinkang tablet on cardiomyocyte apoptosis

rate in rabbits with heart failure(x +s,n=5)

453 /g kg™ W2/ %
EH - 4.4 £1.14%
FEAR - 26.0 £1.22
Fb 0.51 17.8 £1.48%
AMPK 101 i 751 0.01 +0.51 21.4 +1.14%%
Akt 41 4 71 0.01+0.51 22.2 £0.83%%
mTOR 1 1 5 5x107* +0.51 23.4 +1.14Y

O FEIRYT A HLIE AL 0L 0 0 3 B TS A BT kR
(ENER NN R AP P R G N = S T SN A
RGP, DERGER B AR oEEA 2
SHO DB EEHLH 2" 0 WL TR
FEOEREMAL S R EE RN R RO
TR AR R AR RO B 2 M R R R, Bk
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SR PUE TR P SR T B 2 WA A
ER R E M T R R 7 A
T, Bax 8 FHAEC LA L v 3R 353 2, Bax/Bax [A] Y4
TR ECER I, NTE S M T, 40 Bel-2
B ARG 2 ) ] 580 Bax/Bax RRME B, AT
JE BRE 19 Bel-2/Bax S U — AR, AT A 2CH: i
Bax 5 SO WA T-, mTOR G5 HWEKS 5T
i TR AR MR I R A R R R A
PR A B E % B mTOR 38 38 i 4 9% Bel-2 &
R BT IR T R 2 TR FE UR T R GOk AR R 5 & AR
R EVERTT . mTOR & — Fh AR L 5 (1) 22 % 1R/ 5
ZR B U, o W B T UL T K A OC U B A
AL B . mTOR E 272 g5 5 & 1 Akt Al AMPK
MY IR . Akt 0 5 AT LA o PN IR AR S mTOR,,
AL E A0 AR T A MR . AMPK 2 il 1 55 LR IR
AR AR SR WUZH M 8 T A D, 2 A i sk
LR W 4 45 S B R S AT - R (AMP) / fi IR
M BRI (ATP) 38 im ik AMPK 3% 1k, #3619
AMPK 0] i i3 0] i 3F TSC-1/TSC-2 & & ¥ M
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