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fZE B8 28 T PI3K/Akt/Caspase—9 15 5 B B A 50 7 KGR S AR 3F S A 3235 K R0 ILm fe 8 = 6 % v 3R
PRGBS ARG TS ) R T AR AE R ALK . ik iR 60 R Wistar 28 K R, KA AL F R ko A E
AL BEANLE R RGR S AR F AL R KGR SRR A F AL R KGR SR H A A A A A4 10 R
PREE SN, R A S MBI IEH T E LB RFF OB, TN RBRFARELE B RIBSHRAK P
BRI BAS L TR T BN B RBCRET , S A5 54 4.325.8.65.17.3 g/(kg-d) A 25 ; 3544 20 5
Bk B AR EE ,FFH 4 mg/(kged), #F A B0 mL/ (kg-d)HH, £ Ao RE R 40 4T Bl AR AR KA
KRER ., RRLH14E , RARZEHEDNHRFZBRZATRABTMAER F o3 BN £ 55
2% (LVEF) . £ 4240 4 42 5 (LVES) . £ FAT K K W2 (LVIDd) & A =K % K4 W42 (LVIDs) ] ; % A
ELISA &4 X R o 7 B 2 44 J K (BNP) 42 ; R A Ok 22 R B R AT LA Lgm i 8 — 1 oL5F 3+ s
4m it 8 = 48 45 R JA Western blot i 48] 28 = 48 % %% & Bax . Bcl—2 & PI3K/Akt/Caspase—9 13 5 il 385 & 09 &
AL, GR. O CERFHMNER . 5 EFAILKR BAN AT NESHEBANL, BLALKEH, B
LVEF.LVFS ¥  F & (P<<0.05),LVIDd.LVIDs ¥ 2% (P<0.05) , £ £ 24 X K44k M 55, HAEA
AW, PRBSHAK P SR THATHEEARBOREDARRALEGE K B ELHRENFS,
LVEF.LVFS i& #f 7+ & (P<<0.05) , ® K 3% S 4% P /] & 48 LVIDd B8 (P<0.05) , P KB SR P A4
LVIDs 34 80 2 A&, = KRSk P F) 2R A 2 (P<0.05), @ @#A BNPLR .5 EFMA L, A4
BNP 438 275 (P<0.05), HRAAE, = KBS P 57 22 BNP &334 9 2 51K, B 5%
B E WS, BNP 2 FBAH(P<0.05), @ S HLALRIRIEF AN LR, EFHECPE LKA T,
JUF ] R 3 FPEAS 5 s BEAY 20 K 0 e B 8 B 38 e (P<0.05) ; GAEA 2 pb 4, B KR SARIK. P . &)
F B G 3wk -E A e R A T3 PR B IEAL(P<0.05) ML & B RIB OB RENT S, A THETHR
#H#(P<0.05), @ PI3K/Akt/Caspase—915 5 i@ & & KA K-FFotm B8 = B FH5 0L 5AEAR 2004, = K
RS ARAK T B A F L PIBK Fe Akt & & KA Bcl-24% Bcl-2/Bax WAL A B &, B A4 250 E I3
W & # A2 (P<0.05) ;= KAR SRR F | 3 7 2 20 Caspase—9 #= Caspase—3 & & & A 3 9 B K, = KR o
RA | # N E 4 Bax & U] B IR, BLRE A 2825 R E I % W iR AR (P<0.05) . #E#: KGR SR AE B &
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S A B KRGS TR, Ko 7 BNP Feol ILgm i o, FAF B AU T 48 5 98 PI3K/Akt/Caspase—9 15 5

WA %
X A

O S1 35558 (heart failure , HF ) 420 3 47 7K 58500 46
TREAZ 0, LA Sl Ik ke 1 1/ 35 Jok 98 1fi. Ay 32 B AE
B — LI PREE B AE L B0 0 IR 25 4 5 ) B 5+
WRENY R R EZEOO MR R AT E
T R0 IR ) 8 T A sl R A B B . T AROR  HEF
B R i AR A B R S S AN T P e
NATTE) B O e . 20 0 T R 45 Rl A AR N B R
UL AR e T 07 =X, O LA e 5 v D 2 S B0 L
IR e E PR R Y, PI3K/Akt {5 53 % X 41
AR AR R O TS AR R AR
JH, BF5E 26 B, 3 3 6 PI3K/AK S 53 3% 1 175, sk
R0 LA AR i R T R R A HF (A RG& AR

HF J& T B 0K 703 03" A s, Ho
BLOCHE A BH AL K AR A5 8 e g BHLAG 1 FH )
KR HF [ FEZREZ— 0 RO R
SR D A A R P RO IR
2 [ B R ™ 25 O B o 9 R T HF 14256 7 A
Sty , B AR B R AR R VER . AT
PRAFFEIE B, 7™ IG5 O PR BE 5 238 HF H 35 A0 I R
FEDR B i AR I R (E B FHHLA AN
SEATERE . BT, ARG B R R A T HEF
B W™ FC a8 O 6T HF K BRI T 1
R HAE FHHLH & 75 5 PI3K/ Akt {5 5 18 #% 1) 7
YEA 5, ™ ECa OV IR B I 2 I A 1 P B A3 B Bk
1 #MB5AE*®
1.1 28

P $E SPF 2% Wistar ME P4 K B 60 H, 4 5T & 24
200 g, W [ b 5t 2 38 A1) 48 5256 3 W B A R A
(SE58 3h ¥ A= P2 1F T IES : SCXK2019-0001) o 1
PEMRSE 2 JE 5, A & e = B T4, R B
PB4 R IE H 4l AL AL | 7™ 3 O AR AR5
S IN mal ANT: TN e el = A el AT DI € = =
FIRE e A 4, B4 10 H
1.2 SEEEEY

SZG 2 M T EC R UK K IR . T EC UK (il
BF12 g, K215 ¢, 352515 ¢, AR 12 g, AT 12 g,
TEFFI20 o, ANV AR 12 g, B 9 o) RAIME S K
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S Ay I 58 IE T A PIBK/Akt/Caspase—9 15 5 i@ 555 40 B ) T 5 /= IR SR

BRI Wit , 0 991 E ) 1% £ 25 0.432 5.,0.865 .
1.73 g/mL Y92 0K . BT rh 2530 B F g B2y
R I IR g BB 24 s .
1.3 R ey
1301 FEGA0 Bas R (Bhr T 495 B A PR A
Hl, A183027) ; 5 Wk 3 A (MedChemExpress /N1
HY-B0130) ; 5 98 %t ( I i £ F B A BR 2w,
S10010533) ; BNP ELISA i 77| & (CUSABIO 2 #] ,
CSB-E07972r) ; TUNEL i & (Roche 2 7 , 116848
17910) ; DAPLX I £ (Sigma 23 /] , D9542) ; PI3K it
{4 (Abcam 2 F , ab191606) ; Akt L {4 (4060T) . Cas-
pase—9 HLA& (9507s) | Caspase—3 PLiA (9664T) H 1 FH
CST 23w 3 Bax FifA (ah32503) \Bel-2 Hi A (ah59348)
I H Abcam A F)
1.3.2 SR EEm RN E s AR R
4t (VisualSonics 2y A) , 5 . Vevo2100) ; oG I R £
i i 5% (Leica 28 A , 145 : TCS SPE) ; HLIK A (BIO-
RAD 22 #], %5 : 165-8000) .
1.4 B e T BTk

FE AT L F 0.9% NaCl iz ks b 25 2 6
BFHEC R 1 mg/mL AR (GREDG ) | 355 D3 1) IE A
WEE 0.4 mg/mL E . S BEAH O SCHR Iy 3k, B
TEH AN, HAR A AR B 4% 2 me/ (kg - d) Y5 &
ST R ER KR S R R G T AR, g 6
IEH 2H R K5 SRR 0.9% NaClLIF R o [AIA
J PR IR s AR o 2 0 ) 4 T A A
R O RHE B LS R 230 4.325.8.65
17.3 g/ (kg-d) ; 55 F 41T 35 M RIS WO 8, 71
iw oA 4 mg/(kg-d) . HEH R &L 10 mL/(kg-d) it
A IR R B2 25 7 [RMA R ZR IR K S
1.5 Wgfirhs
151 RECCIEEARN KRG 1 dE, ¥R
FROBR T KO0 57 M5B A 38U, SR FH 8 1 40 B3/ N
B W) S AR R G (R BE TR 2 em, L3R
21 MHz) %t K FRaEA T M AYEE R O sl BRI . 3=
It J5 bR AL 45 22 % T 1l 53 5K (left ventricular ejection
fraction, LVEF) . /& % /5 %l 45 /5 % (left ventricular
fractional shortening, LVFS) 25 % &F 5K AR N 42 (left
ventricular internal dimension diastole, LVIDd) M /2%
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I 4t AR ] N 4% (left ventricular internal dimension sys-
tole, LVIDs) 5
1.5.2 RERIMLTE BARYERFR IR S A0 O JE A 75 A
ot R R TIE EshiCR . M FEE 2 h
Ja B0 (4 °C,3 000 r/min, 10 min) . #JJH ELISA &
TR A I 4 2H KBRS B HYAM PR K (B—type natriuretic
peptide, BNP) & i o 455 20 PR A4 ™ A% $40 300 & 150
FIEAT, A B bR AL (25 AL REIAE S AL, AL
HIAKHRE B3R 57] 100 pL, B #0537 CHE 2 b5,
LSRN 100 wL A= ¥ E ik (100 pl. HRP-
avidin .90 wL TMB, Jf-8 37 ‘CIH , @G 2 )5 A
LB A 1 N, 45 FL Y 6% {E (optical den-
sity,OD) .
1.5.3 DAL S0 B R S e R I K R
Je  AEHABUAL 3 — KA T 0, Foor R I, 40
Ol f T A RO RO I, FH 4 °C e IRV b i
JEE T4 CRRM P, T BB P4 2 £ sh ik
AL T RS ER K LA B sl kil ik, S FH g 4R+
T Ky o VIBL—FB 5 22 %0 LA 218 A ik &
N, A s SO K LS FUER R K B B =8 S
AT N T A, A R ML) Ao Kb By
B R 4% 2 W AL B (=) 30 min J5 , BT
TR 2 YK, 5 min/ U PR T HEK 2R
15 min, 95% L FEHIR L 5 min, 70% £ P H iR il
5 min; #& J5 JH 0.5% Txiton X-100 £b 3 (% i) 5 min
J& , INAED & 45 B9 TUNEL 470 W, 37 CHRECIR &
60 min, I A DAPL G4 3% , 1% & 5 min; i J5 LK
TR B B E R, T a OGS R AR B U
JH 28 X 200 15585 F WLEEO ILAN A I3 T 175 50 411 I
K Image JBAFT TS0 WLAN M T-F5 55

LA T8 K= P T 0 LA SR8/ JUL R 4T B 2 X
100%
1.5.4  PI3K/Akt/Caspase—9 15 5 i [ 85 1 ¢ A 7K
FART RGO B R0 A R B A 2O LA 2L
BT R, A T X RIPA 100 wL 9 2408 0, 75
FEOr R e BB 11, I FH BCA YA KGN B P e B
BU15 pg B8 FE TEEIC FRL UK (FELUH 2003124 80,120 V),
FAE L T R 1 BT A 2 PVDF B, 7 RS (1]
990 min; % 5% i g 5%3 1Y PBST £ 4] 2 h J , i
F1:1 000 Fi BELF 19—, 4 CRER . PEBEIS IALA

1:2 000 B — e, = iRIFF 2 h 5 R B A &0t
AR I & e EGRIIE Y . DA B-actin NS,
K I PI3K | Akt Caspase—9 | Caspase—3 ., Bel-2 Fl Bax
I HERIA .
L6 SEilEJitk

K HISPSS 26.0 B AF UEAT e i 22 0 B o LB
BHE G IE S0, B R ] (x2s) 32055, IR U AR
FHEAPR 2R 5 2253 W, W L3y 22 55 2R LSD—¢ K
B, D7 AT RGE R . P<<0.05 4% 57 BATSGE

PEI-E
2 & R

2.1 4L KIAFIEE L

FEGERE ] g 2yt Fe Ay 7 Rz I R E
SR BBETS, Hoh BRI 4 | 7™ 5O ARG 57 4
F RO R R R A ™ O A 1 91 e A T
WRH A HIBET-2.1.1.1.2 H o AR A LK
K RIE H 2H FEHI L] ™ P O R R B 2 ™ R
ORI AL ™ A 1 791 A R 3 s ) 2
43 9410.8.9.9.9.8 5,
2.2 6HLLEE IS, R LR

M AR R R B IR A 45 R B, S IE W 4l
B A 2 TR IS S Y RN B B il L ks
3, H LVEF \LVFS B] {8 FF#(P<<0.05),L.VIDd .LVIDs
BT (P<<0.05) , ZEZ B YK, W4 68 19855
PR HF ARG i BT o 45 T AN [R) ) 7™ FR L IR
TG " FRR O ARAR | 0 e 2 A = R S )
P TV B P RS R 2 34 AN ) A B A G 4, ELBE
Y5 25k B FE i, LVEF . LVFS 32 ¥ 7 55 (P<<0.05) ,
LVIDd {3 7E ™ FG i 0 AR R 351 2 2 [ 1R (P<<0.05) o
SR A, LVIDs 76 ™ FC5i Ok | i 751 2 24
I B A (P<<0.05) , 7™ 58Uy iR R 751 k2 A1 e
B(P<0.05). SRR RlE g b, ™ Gos
LR R 4H LVIDA  LVIDs 2% S ¥ 48 i 2% 5 X
(P>0.05), WE1.%1,
2.3 6411i BNP & bk

S IE R4 R, BRI ZH BNP & = T (P<
0.05). SEIRIAL L, ™ FCsm ORGP L R A
BNP 228 B FAIG, FLBE 45 259K FE () 7=, BNP
R R E(P<0.05), ILFE2,
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PR AN (Y f&EﬁU% FE R R R R A

A ——

P RO R i ) 4 B WA 4
Bl 1 68K R O AR E
Figure 1 Cardiac ultrasound patterns in six groups
R1 AUABAERMIEIRILE (v2s)

Table 1 Comparison of cardiac ultrasound in six groups (x+s)

24 5 n LVEF/% LVFS/% LVIDd/mm LVIDs/mm
IEH 4 10 84.2841.76 58.9745.81 184.134+47.07 48.84428.45
HERIZH 8 30.0740.78" 16.65-+2.98" 380.82+48.27" 55.95+49.84"
T PR O R AR R e 2 9 35.19+1.16% 18.6+1.88 406.59+101.79 253.73+50.56
Pl AN N R s 9 40.99+1.2%% 33.574+11.212% 248.11428.48%% 100.61-+36.342%
Pty utk.%;diz 9 48.83+2.37999 30.4146.7529% 329.58+17.86 145.984-29.97%
Wi 2l 8 68.75+1.37% 39.7+1.022 278.07+37.077 87.25+14.14%

. %E#éﬂﬂ:& 1) P<<0.05; 5FRIZH AL, 2) P<0.05; 5™ [RiR.0

H#s,4) P<<0.05,

Note: Compared with the normal group,

1) P<0.05;compared with the model group,

RARF A 3R, 3) P<0.05; 5™ [Qam.Cyid 5 & 21

2) P<0.05; compared with the low dose Yan-

shigiangxin decoction group, 3) P<0.05; compared with the medium dose Yanshiqiangxin decoction group, 4) P<0.05.
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%2 6AKRINEBNP & ELE (7+s) pg/ml,
Table 2 Comparison of serum BNP
content in six groups (x+s) pg/mL
4 5 n BNP
ERA 10 172.36+9.01
A2 8 348.02411.99V
7GR C AR ARG 4 9 313.55+9.60”
PG LR R 9 272.55+9.652%
T QRO K e 7 9 207.06410.4929%
Bl R 2H 8 183.0848.67

S IEWHE 1) P<0.05; 5B #,2) P<0.05;
55 5RO AR R 2 L 5, 3) P<<0.05; 5 ™ G50

AR e #s,4) P<<0.05,

Note: Compared with the normal group, 1) P<0.05; compared

with the model group, 2) P<0.05; compared with the low

dose Yanshigiangxin decoction group, 3) P<0.05; com-

pared with the medium dose Yanshiqiangxin decoction

group, 4) P<0.05.

2.4 64l Sl r

RS R bR

L LA 2 40 9 B DAPT+TUNEL L4 8 f5 , 9

R AT Rl J5 74 2 merge [ 4, Herp BH AU
TR OO0 GG IE T %
PEDCAE R BRI A A A A T, LT

P RO IR R 7 A
2 GAMAALFEFEWRNE(X200)
Figure 2 Myocardial histopathology figure in six groups (x200)

FRAUL

RO R R TR A

R A 2 FHAYEAR 5 5 2o B 2 R i, A 70 20 KRR
O LA B YE T8 1 2 W R 38 i (P<<0.05) 5 55278
2H Fb g, 5 W ) 21 40 e 08 T o /D (P<<0.05) L B
E Dl AN WY @735 0 IS R R e T e
#F(P<0.05), W3 K2,

%3 6ACHMAETER L (2s) %

Table 3 Comparison of cardiomyocyte apoptosis

in six groups (x+s) %
2 n LWL IR T8 L
EFA 10 0.01+0.01
A2 8 58.93+3.46"
FIE B BRCVER IG5 i A1 9 52.13+1.36
R R R A 9 35.8742.482%)
FE BB OV EK 1 71 A 9 15.40+£2.1699%
e e 8 9.5340.70°

T SIEWH AL, 1) P<0.05; SERIALEL,2) P<0.05;
5 RO R 2 AR, 3) P<<0.055 5 7™ R L
R A, 4) P<<0.05.

Note: Compared with the normal group, 1) P<0.05; compared
with the model group, 2) P<0.05; compared with the low
dose Yanshigiangxin decoction group, 3) P<0.05; com-
pared with the medium dose Yanshigiangxin decoction

group, 4) P<0.05.

PR R IR R 2

VS Rl
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2.5 64 PI3K/Akt/Caspase-9 {55 il J§ 4 11 %3k
IKOT-HEE
SEH UM A2 PIBK Akt 85 1 2R AT,
Caspase—9 ., Caspase-3 i [1 Rk Tt . SHEAA L
B, R ARAR R 2 PIBK Ak 2R 3R
a b ¢ d e f

PI3K | e s v s e w110 kDa
B—actin T S N — — 43 kDa

PRI (P<<0.05) , HLBE 4 245 W B2 T e i i
Thim (P<<0.05) , /™ [R5 O ARAR L T L 7] 45 2 Cas-
pase—9 , Caspase—3 F FH #¢i5 2 IH i} (AL (P<<0.05),
HLF A 25 259 B2 T 12 8 fe AR (P<<0.05) o L]
3. 4%4.

Caspase—9 | e e e ——— | 47 Dy
Caspase—3 — N — — — — 35 kDa
B-actin | e e— ———— | 43 kDa

T a~ 7 BIARERIE T 2 AL ™ PSR Oy AR ™ PR3 TR R S e L ™ P PR i e 4 Bt A 4

Note: a—f represented the normal group, the model group, the low dose Yanshiqiangxin decoction group, the medium dose Yanshiq-

iangxin decoction group, the high dose Yanshigiangxin decoction group and the positive drug control group, respectively.
B3 648 PI3K/Akt/Caspase-9 1= SEHEARIE
Figure 3 Expression of PI3K, Akt, Caspase-9 signaling pathway protein in six groups
*4 64HPI3K.Akt,Caspase-9 15 S I & B RiA LL %L (7+s)
Table 4 Comparison of expression of PI3K/Akt/Caspase—9 signaling pathway protein in six groups (¥+s)

21 %) n PI3K Akt Caspase-9 Caspase—3
IEHA 10 1.5040.25 1.4940.41 0.42+0.05 0.414+0.05
LR 2 8 0.3940.03" 0.74+0.4Y 1.0040.09" 1.01£0.23"
J R O AR R 2 9 0.744-0.117 0.954-0.38” 0.894-0.14% 0.8740.24%
- EG RO P A 9 1.0340.19%% 1.0940.36%% 0.7740.117% 0.73£0.162%
7 LR U 1R 7 4 9 1.154£0.082%% 1.2740.3775% 0.654-0.0779% 0.5640.1229%
B Wt I 21 8 1.26£0.22% 1.3440.39% 0.5140.08” 0.4640.07?

T SIEWALE, 1) P<0.05; 5B ILES, 2) P<<0.05; 5™ [ PR 2L HUEL, 3) P<<0.055 5™ [Rai O o 77 41

[b#z,4) P<<0.05,

Note: Compared with the normal group, 1) P<0.05; compared with the model group, 2) P<0.05; compared with the low dose Yan-

shigiangxin decoction group, 3) P<0.05; compared with the medium dose Yanshiqiangxin decoction group, 4) P<0.05.

2.6 6HLLNLAHSHT F 1~ bk

5 1E % 4 g, A4 Bel-2 & i | Bel-2/Bax
Fo AR 25 B S B, 17 Bax 2 & B 2 T (P<<0.05) .
SRR A, ™ FG5R O RIS L 7 4 Bel-2
SR THE (P<<0.05) , Bl ™ FC O Rk B 1 T+
1 T2 3 22 (P<<0.05) 5 7™ ROk | 39 i 4l
Bax 75 1 Fifi 25 ™ PG 5 Uy IR e B %) 188 Jon 1 28 7 T R
(P<<0.05) , 1} Bel-2/Bax H {8 Fifi 35 45 24 9k B2 T v 1
B (P<0.05). WK 4. %5,

3 i it
3.0 EECOROER Al e HF K BLONEShRE, O
LEMAEIR T

22 i 0 sl PR VA O IR ZE R RN T RE A
7 LVEF A] S B 22 D = W4 Thae! =2 AR
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a b ¢ d e f
Bcl—2|—

.-_._.——|26kDa

Bax [ s e e e e | 18 kD

B—actin | — — —— — — |43 kDa
TE ra~ 40 R IE R 24 BETUAL ™ [ O R AR B 4 ™
PRSRCER R 2 "™ PR C IR i 70 2t A 4

Note: a—f represented the normal group, the model group, the

low dose Yanshiqiangxin decoction group, the medium
dose Yanshigiangxin decoction group,the high dose Yan-
shigiangxin decoction group and the positive drug con-
trol group, respectively.
4 G6HLAALATEFRNER
Figure 4 Myocardial tissue apoptosis factor assay results

in six groups
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x5 HDNALBTEF LR (vas)

Table 5 Comparison of myocardial tissue apoptosis factor in six groups (x=+s)

2H W n Bel-2 Bax Bel-2/Bax
IEHH 10 1.0240.13 0.7740.11 0.2340.02
FET 2 8 0.2740.06" 1.58+0.04" 0.0340.01"
PGB ORI R 2 9 0.4540.11? 1.5040.10 0.0540.02
PGB ER P R 9 0.66+0.112% 1.3140.042% 0.0940.022%
P LGBV R R 2 9 0.8640.1079% 1.104£0.04%9% 0.1640.052%
e ) 241 8 0.894+0.13% 1.0240.04% 0.1540.03?

- SIERWA A, 1) P<0.05; ST AL, 2) P<0.05; 5™ RO ARG L2 HgE, 3) P<<0.05; 5 7 i Ot sl B 41

Heds,4) P<<0.05,

Note: Compared with the normal group, 1) P<0.05; compared with the model group, 2) P<0.05; compared with the low dose Yanshiq-

iangxin decoction group, 3) P<0.05; compared with the medium dose Yanshiqgiangxin decoction group, 4) P<0.05.

EIL R GO IR AS = R i 4] LVEF \LVFS
S SL ) =TI S R AN PN =T e Ny
5 7 FGR O PR R R 4 LVID FRAR, SR AL L
B P ECER O R R 4L LVIDs 237 g B AIG, 13X
PR ™ FC RO AR AT BE HF R BLOIEZIBE. BNP &
B F LA B, 20 R A AT 3G R s =R,
O WUZR P 52 22 o T SO R TS BNP AL i, 1fi 2%
BNP &t F iy, IF 5.0 D Re i s 0 ™ s FE B 4t I 2
TEAH G, B3 BNP BRI w4 77 FH T HEF i r .12
W RN S8 2 R e 17 7 T AR R T PEAG AR
WFF 45 5 B, HE K BUALTE BNP 7 & O JIL4H i E
TR0 B A ™ G5Oy IRV B 1 T a0 17T 228 i R 3
PE7R ™ QRO R BE 8 A R il HE RO LA AR 1Y
P, H 2 — o O M 52 5 HF R B0 R
Uit

3.2 PICHRD R ECGE HF KRGO IEDh e e S
PI3K/Akt/Caspase—9 155 % P 15 %

AW IR Won , SRR LR, Bl ™ [G R
MR 45 25 46 B T PI3K Akt Bel-2 25 (4 %35 DA X
Bel-2/Bax FU{EAZ W T, 1M Caspase—9 ., Caspase—3
Bax £ [ 3R IA B FEAR . X PR ™ QO IR %
HF K R0 2 68 7] BE -5 94 15 PI3K/Akt/Caspase—9

S A . PI3K/ Akt {5 Sl B A0S , v LS
aof AR B2 B A 20 R T, DA 22 0 T
Wil kK EUEFE . Caspase Z % 43 M £ §F Cas-
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Effect of Yanshiqgiangxin Decoction on Cardiomyocyte Apoptosis in Heart Failure Rats Based
on PI3K/Akt/Caspase—9 Signaling Pathway
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ABSTRACT Objective: To detect the effect of Yanshigiangxin decoction on apoptosis of cardiomyocytes in rats with heart fail-
ure based on PI3K/Akt/Caspase-9 signalling pathway and to explore the possible mechanism of Yanshiqiangxin decoction in the
treatment of heart failure. Methods: A total of 60 Wistar male rats were randomly divided into the normal group, the model group,
the low dose Yanshigiangxin decoction group, the medium dose Yanshigiangxin decoction group,the high dose Yanshigiangxin de-
coction group and the Perindopril group according to the random number table method, with 10 cases in each group. Except for the
normal group, the remaining five groups were modelled by injecting adriamycin solution to induce myocardial injury and to estab-
lish the rat model of heart failure. In the low, medium and high dose Yanshiqiangxin decoction groups, 4.325, 8.65 and 17.3 g/(kg-d)
of raw drug were administered by gavage respectively; the Perindopril group was given perindopril solution by gavage at the dose of
4 mg/(kg-d). The gavage dose was calculated as 10 mL/(kg-d) ,the normal group and the model group were given the same volume
of distilled water. One day after the last gavage, M-mode echocardiography [left ventricular ejection fraction (LVEF), left ventricular
short-axis shortening (LVFS), left ventricular internal dimension diastole (LVIDd) and left ventricular internal dimension systole
(LVIDs)] was performed through an ultra-high resolution small animal ultrasound imaging system; B-type natriuretic peptide (BNP)
was measured by ELISA method; the apoptosis of cardiomyocytes was observed through laser confocal microscopy and the apopto-
sis index was calculated; the expression of apoptosis-related proteins Bax, Bcl-2 and PI3K/Akt/Caspase-9 signalling pathway pro-
teins were detected by Western blot method. Results: () Cardiac ultrasound test results: compared with the normal group, the left
ventricular anterior wall motion waveform of the model group was not obvious, close to linear motion, and LVEF and LVFS de-
creased significantly (P<0.05), LVIDd and LVIDs increased significantly (P<0.05), the left ventricle was significantly enlarged and
the contractility was reduced. Compared with the model group, the amplitude of left ventricular anterior wall motion waveform in-
creased at different degrees in the low, medium and high dose Yanshigiangxin decoction group, LVEF and LVFS gradually increased
with the increase of administration concentration (P<0.05), while LVIDd decreased only in the medium dose Yanshiqiangxin decoc-
tion group (P<0.05), LVIDs of the medium dose Yanshigiangxin decoction group and the high dose Yanshigiangxin decoction group
were significantly reduced, the medium dose Yanshiqiangxin decoction group decreased the most significantly (P<0.05). 2 Serum
BNP results: compared with the normal group, BNP of the model group was significantly increased (P<0.05). Compared with the
model group, BNP of the low, medium and high dose Yanshiqiangxin decoction group was significantly decreased, BNP gradually
decreased with the increase of administration concentration (P<0.05). 3 Myocardial histopathology results: Cardiomyocytes had no
apoptosis and almost no positive signal was detected in the normal group; compared with the model group,the number of cardiomyo-
cyte apoptosis of the low, medium, high dose Yanshigiangxin decoction group and the perindopril group was significantly decreased,
the number of cardiomyocyte apoptosis gradually decreased with the increase of administration concentration (P<0.05). @ PI3K/
Akt/Caspase-9 signaling pathway protein expression levels and apoptotic factors: compared with the model group, PI3K and Akt pro-
tein expression, Bcl-2 content and Bel-2/Bax ratio of the low, medium and high dose Yanshiqiangxin decoction group were signifi-
cantly increased, PI3K and Akt protein expression, Bcl-2 content and Bcl-2/Bax ratio gradually increased with the increase of admin-
istration concentration (P<0.05); Caspase-9 and Caspase-3 protein expression of the low, medium and high dose Yanshigiangxin de-
coction group were significantly decreased, Bax content of the medium and high dose Yanshiqiangxin decoction group were signifi-
cantly decreased, and gradually increased with the increase of administration concentration (P<0.05). Conclusions: Yanshiqiangxin
decoction can improve cardiac function, reduce the content of BNP in serum and cardiomyocyte apoptosis, the mechanism may be
related to the regulation of the PI3K/Akt/Caspase-9 signalling pathway.
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