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PI3K/Akt/FoxO1 {5 538 % H 52 M
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ME BB RS K Hoh s LA (ICM) KR LA = % PIBK/Akt/FoxO1 13 5 i@ %49 % va
AT AT ICM B9 VE A AT ReALE . ik 66 R R RBMMEF R ES AR T RAA BEAE FredAmi
B HRAR P H A FA, HA 1 R, KA AWK X ER &bt S PURAER, AT A R K
10 mL/(kg « d) Fw# § , FH-EH 20T F 54 2.86 mg/(kg - d) FWEF , ESRK P HH5 5 T
HEs4%9.2.18.4.36.8 g/(kg - d) T §,4025 2 A, TUNEL &40 .S LA = 2L, Western blot #4n
Bcl-2 .Bax .Caspase-3.PIBK Akt . FoxO1 % & % i& ,RT-PCR #n| PI3K,Akt,FoxO1 mRNA % ik, 45
B OLHEFR4E BEAACHIA TR % (P <0.05),Bax.Caspase-3 & @ £k %75 (P <0.05,P <
0.01),Bcl2 G kL& FHK (P <0.01),PIBK.p-Akt.p-FoxO1 % & #= PI3K .Akt.FoxO1 mRNA % ix
BT (P <0.05); 542 40 k&, s 44K F L& Al 2 Ao F3e-8-0) 40 LA =3 9 20 Y (P <0.01),
Bax #= Caspase-3 & & £ i& T %,Bcl-2 & & &Ki& ¥ m (3P <0.05), PIBK. p-Akt. p-FoxO1 %& & %
PI3K .Akt.FoxO1 mRNA £k 37t (P <0.01) , BB 4K & A 4 A= 368 ) 200 T B0 4 A% b 718
M(P<0.05), it BT #E PIBK/AKY/FoxO1 125 i@ 3%, 49 4] ICM & WL4a B J8 =,

KR Heh MO IE; @it o PIBK/AKL/FoxO1 12583 ik

Effect of Kangxin Decoction on Cardiomyocyte Apoptosis and PI3K/Akt/FoxO1 Signaling Pathway
in Ischemic Cardiomyopathy Rats Model GUO Jin-jian', LOU Li-feng?, ZHONG Jian-ping®, LI
Bin*, and CHEN Ping-ping® 1 Department of Cardiology, Second Affiliated Hospital of Fujian University
of Traditional Chinese Medicine, Fuzhou (350003 ) ; 2 Second Clinical College of Fujian University of TradF
tional Chinese Medicine, Fuzhou (350122)

ABSTRACT Objective To observe the effect of Kangxin Decoction on the cell apoptosis in a rat
model of ischemic cardiomyopathy (ICM), and to explore the underlying mechanisms, including its effects
on the expression of PI3K/Akt/FoxO1 signaling pathway. Methods  Sixty-six rats were randomly divided in-
to six groups : the sham group, the model group, the Captopril group, the low dose Kangxin Decoction
group, the middle dose Kangxin Decoction group, and the high dose Kangxin Decoction group, 11 in each
group. The model rat was established by ligating the left anterior descending artery (LAD). Captopril at 2. 86
mg - kg ™' - d”', and Kangxin Decoction at 9.2, 18.4, and 36.8 g - kg~ - d ' were administered to rats in
the Captopril group and three Kangxin Decoction groups by gastrogavage, respectively. All the medication
was performed twice daily and continued for two weeks. The model group was fed with the same volume of
saline (10 mL - kg T od™). Cell apoptosis was observed by TUNEL, the expressions of Bcl-2, Bax,
Caspase-3, PI3K, Akt and FoxO1 protein were detected by Western blot, and PI3K, Akt, FoxO1 mRNA de-
tected by RT-PCR. Results Compared with the sham group, cardiomyocytes apoptosis was significantly
increased in model group (P <0.05), the expression of Bax and Caspase-3 protein were remarkably up-
regulated (P <0.05, P <0.01) while Bcl-2 down-regulated (P <0.01); the expression of PI3K, p-Akt, p-
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FoxO1 protein and PI3K, Akt, FoxO1 mRNA were all remarkably down-regulated (all P <0.05). Compared
with the model group, cardiomyocytes apoptosis was significantly reduced in three Kangxin Decoction
groups and Captopril group (all P <0.01), the expression of Bax and Caspase-3 protein were remarkably
down-regulated while Bcl-2 up-regulated (all P <0.05) ; the expression of PI3K, p-Akt, p-FoxO1 protein and
PI3K, Akt, FoxO1 mRNA were all remarkably up-regulated (all P <0.01). Such effects were more signifi-
cant in high dose Kangxin Decoction group and Captopril group than in low or middle dose Kangxin Decoc-

tion group (all P <0.05). Conclusion

Kangxin Decoction could reduce cardiomyocyte apoptosis in ICM

rats, which may be the results of its activating of PI3K/Akt/FoxO1 signaling pathway.
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sk 4 A lzy e, 5 : H44024904 )

3 FEAM G TR R A T
AR (3£ E Roche 24, 4it5: 11684817910 ) ; i
ECL fb2: & ikl & (3 = RAEWEARB I, L5
P0018) ;—# Bax (#t5:2772S) .Bcl-2 (#t'5:2786S) .
Caspase (#t5:9662P) PI3K (#%5::3821S) .p-Akt (3t
5:4058S) . Akt ( Cell Signaling Technology 2 7], it
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ischemic cardiomyopathy; cell apoptosis; PI3K/Akt/FoxO1 signaling pathway ; Kangx-
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Rad A+]) .

4 BT K BESESCHR(3,4 ],
SR FH EEAR B0 ok 2 i e S 235 Lk ) A e e e O JUL g A A
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A T ARG AR T A #ER K 10 mL/(kg - d)
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Tris/HCI H1,pH 7.4 ~8.0) # &I H 15 ~30 min,
37 CHFE 15 min;bric 30 50 wl ) TUNEL JZ i
RV, ER & 37 CHFH 60 min, PBS it 3
YGRS AL BT A 50 uL %16 5%-POD , 7E1% &
137 C % H 30 min, PBS vk 3 Wk, A 50 ~
100 pL DAB JEWIRW, ZiRIFE 10 min,PBS ik
3 UG IIARRE YA, B R B T

6.2 Western blot ¥i{lll Bcl-2 .Bax .Caspase-
3 .PI3K Akt FoxO1 .p-Akt.p-FoxO1 ik W77
THAE O WUH LA R B T 219, T
4 °C 13 000 r/min 2.0 15 min, BB T8E vk
JERIE (BCA ) o FESG R AR BRI ; 75 1 (18
) B M, — P F: R PLK R Bel2 (W E
1:5000) fehi KB Bax (¥ E1:5000) . bt K iR
Caspase-3 (¥ 1:5 000) . fdi KBl PIBK (e i
1:2 000) fedi kB Akt (M B 1:2 000) (e di K B
p-Akt (¥ £ 1:2 000) . f ¥t K B FoxO1 (¥ &
1:2 000) fHi K B p-FoxO1 (¥ JE 1:2 000), T
4 CUKFNEEIR Lt B (£ 12 h) s —HUBF A
B AL PR IC B Ll E P (MR E 1:5 000) , %
IREE R E 2 h; B2 AT ECL 1b2: Aotk
FELA B WA 11 BB HNR AT 5 BR5rHT : BR
BAL N BRI, T ImagePro Plus B4 Ak 3 45 2
SE T HT AR A5 I B AR s H 2R B AE X R A
ﬁ\g JRE{E = VHE’J%%/VB-actin o

6.3 RT-PCR #:illl PI3K,Akt,FoxO1 mRNA
ik RETRER OGS 2247 /)2 RNA UL,
RNA Ve B0 5T RNA 4l fivk ), S b ai 4t
G v P SR ST AR 5 L cDNA . ESONEARFR
20 L., K&t :GAPDH 94 CHiZstt: 5 min 94 C7¢
730 5,58 CiH k, 72 CHEAi1,35 MEH, 72 CHEH
10 min;PI3K .Akt .FoxO1 mRNA :94 C #7254 5 min,
94 C7AJE 30 5,56 Cilk,72 “CHEf,31 MEHR,72 C
PEFA 10 min, PCR =4 kG L PCR RN E
THEK BEAE, 27 B 0 R BRI G 3k 0 5, K M =
Viiosi! Voapono PCR GIHIFFIILZE 1,

7 SittEgrik Wi SPSS 18. 0 Sl EFSE
AT, TS5 DA x +s R, 2 I0) F iR F B R &
Ji 25570, P LU g K ,P <0.05 H2E R A4

e rE X,
# R

1 FACNARETEL(E 1,k 2) B
2RI T/ IMA (e UKL ) 34 22 TR R A it

%1 PCR 3|¥%%)

R Ph B
751 9

s it K1 (bp)

GAPDH Fii#: 5'-ACGGCAAGTTCAACGGCACAG-3’ 130
Tt: 5-GAAGACGCCAGTAGACTCCACGAC-3’

PIBK . 5'-GAGAACCTATTGCGAGGGAAAC-3’ 240
Tii#: 5'-GAC ATTGAGGGAGTATTGTGC-3’

Akt Fii#: 5'-CTTCTTCCACCTGTCTCGTGAGC-3’ 180
TFii: 5'-ACAGCCCGAAGTCCGTTATCTT-3’

FoxO1 F¥f: 5-CAGCCAGGCACCTCATAACA-3' -
Fif: 5-GGACACCCATCCTACCATAGC-3'

RACE LT OGBS R T/ MAR
> HARFEE ) A RO R 7R e 4 e B

S BF ARG e, AR 20 LY T FH P 40 e R ik
R (P <0.05) ; SR LA, BEODRAR P R
S AR T R 4 A O JULR T P 40 i 8 2k R gk 2
(P <0.01) ; H MR i 77 5 28 S 6385 ) 2 45 R 0
A PR AL B B (3 P <0.05) .

R2  AUAREONIA TR PRI R IE (x5 )

20 5 n PR 40 i Fe ik 3
BFA 11 0.10 =0.02
% 8 0.90+0.02*
RAEEF] 9 0.15 £0.01%4°©
RO ARG R 8 0.47 £0.02%
) 10 0.45 =0.02%
o %) o 9 0.17 £0.01°4°

T ST ARALE, *P <0.05; SHERA AP <0.01; 550
PARFI AL, 4P <0. 05 ; S HECK R 241 Hee, ©P <0. 05

2 4.0l Bax, Caspase-3.Bcl-2, PIBK,
p-Akt.p-FoxO1 Akt .FoxO1 £ K HH (%3, A
2) S{EF AR, A4 Bax ,Caspase-3 & H 3%
kTS (P <0.05, P <0.01),Bcl-2.PI3K . p-Akt .p-
FoxO1 KA R T (P <0.05) ; SHEAIA 4K, B
OEAR P R LR FE% F)4H Bax .Caspase-3
MY R (P <0.05), Bel-2, PIBK . p-Akt . p-
FoxO1 & HZFKIL R T (P <0.05) ; 5K 7
A BB, B0 IR R B AL R FE A A 41 Bax Al
Caspase-3 ik 5 TR (P <0.05),Bcl-2 ,PI3K . p-
Akt 1 p-FoxO1 FEHZE TR (P <0.05)

3 &40 PIBK Akt il FoxO1 mRNA #£ik
(£ 4) SEFARALER, AL PIBK Akt il
FoxO1 mRNA Fik a3 T (P <0.05); 5HiAI4
B4, O BRI L v L e 61 o 4 R R 463 R 4 PIBK
Akt Fil FoxO1 mRNA ik s FE (P <0.05); H
R B e 1) 2 2 A R R 20 A RO R A P R s 2
T B 2 (P<0.05) o
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A NRTFARYL ;B WL C A RICE AL ;D RO R R 4L E Sy BORP E4L
F O R LR 70 2L 5 ] 1)

B AR O LR i T

L (TUNEL %68, x400)

*3 HBHKFON Caspase-3 .Bax. Bcl-2 .PI3K . p-Akt.p-FoxO1 Akt .FoxO1 Akt .FoxO1 I FERLLE (xzs )

215 n Caspase-3 Bax Bcl-2 PI3K p-Akt p-FoxO1 Akt FoxO1
BFEAR 11 1.00£0.26 1.00 £0.18 1.02 +0.15 1.01 +£0.07 1.00 £0.02 0.99 £0.04 0.96+0.02  0.93 0.03
FHR 8  4.21+0.19"  2.71:0.13~ 0.31+0.07™  0.56+0.02" 0.35+0.03™  0.49+0.05™  0.97£0.02  0.95:0.02
RAGEF 9 2.0120.16°4° 1.28+0.0644° 0.85+0.12°4° 0.93 +0.1244° (.90 +0.01444° (.91 +0.03%*4° 0.96 +0.01  0.950.03
Reoiki&xE 8 3.63+0.194 1.63 £0.14%%  0.51£0.08% 0.73 +0.04% 0.56+0.03%*  0.66+0.06%* 0.94+0.01 0.97 £0.02
il 10 2.64 £0.52° 1.40 +0.15%%  0.60 £0.07 0.84 +0.114 0.70 +0.01%*  0.82+0.03** 0.97+0.02 0.96 =0.01

BRI 9 1.86:0.0044°

1.18 £0.24%44° 0.90 £0.12°4° 0.99 +0.06%4° 0.88 +0.01%44° 0.91+0.05**4° 0.95+0.02  0.96 +0.02

T SR TFARAE, *P <0.05, P <0.01; 5B 4L, °P <0.05,%4P <0. 01; 5 BEOARIRHI Tt 4 L e, 4P <0. 05 5 HEO R Ak 41 L

#,°P <0.05; F#

Beta actin

<45 kD

Bax

«20 kD

BC|—2‘ — . — — -4—28kD
Caspase-3 ™ W Te— - e 17 KD

PI3K

«85 kD

Akt S S S < G0 kD
p-Akt [ S S e < 60 kD

Fox01 R < 7O kD
- 72 KD
D E F

p-FoxO1 [N .
A

B C

B2 &4HKE.ONL Bax.Caspase3.Bcl-2 . PI3K.
p-Akt.p-FoxO1 HH £k

R4 KAKRBRCONLPIBK Akt FoxO1 mRNA

FiKAE (x=xs)
415 n PI3K mRNA Akt mRNA FoxO1 mRNA
BFEA 11 0.94 +0.04 0.74 +0.05 0.720.05
T 8 0.30+0.06 * 0.24 +0102"** 0.20+0.02 ™
FAEEA 9 0.67+0.10%49  0.5640.014%4C  0.41£0.032240©
ORI 8 0.42£0.042 0.30 £0.0344 0.26 £0.04%4
PR 10 0.46 £0.042 0.33£0.03%4 0.28 £0.0224

aRlE 9 0.57 £0.0924°

0.40 £0.01444©

0.34 £0.03244©
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BRI A i v B2 2 K2 E 25 — N R R B iRy T
CHF W25 75 , A+ 5 i B SE JUR 25 2 il T
FFI B [0 PH SR, b Bl B 5 5 o b A Ag A L Rl K
T, e = 2 3 B BB = B AR A, A
2y, BPF BT, T AW, 5 FK I A 4
B, om iy, FEA IR 2 bk B BHAE S, 24 00 3R 10 75
I, = A AT, K I AR, R B b i £, X
FR A B T4 0 1 AL 25 1 VR, TRl B SO 4
I, A2 o 47 BOoRh et , 4522 25 R L Ak
iy AR T Z o

AR SZIG AR B B O AR T LAY R O LA L9 T, [
i} [%{Ik Bax .Caspase-3 #ik, TH Bel-2 ik, 3 H
ROk Ad PIBK Akt .FoxO1 mRNA Fi PI3K .p-Akt .,
p-FoxO1 F 114 /&7, F5 i 2 Je 0o ik s 7] et 4, 487 e
VIR T BB 3 B0E PISK/AKt/FoxO1 {5 55 % i 3%
ICM RO ULAH ML T, 33 AT g2 2 IR BH R 7K pl s
B H 24 5 TR O EGRTT ICM B4 FHL 2 —

W LI, KB WA T A8 5E gt G 3 K ~
4 JEIRA S8 0, o0 Dy i WA AR BT B[] f) S T T B, 4
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BEATEZE A [ 14 A2, DK R0 LA ML R T3 o, . T BEAS
Wi N A T2 S T O ShRE R I AR
ICM I EE ML 2 —. T Rz e T
PR R T PR RS 0 () R4, Bel-2 SRR I B S 4
MR T2 DIAR G e & 7, 46 Bel-2 SFHiii T Al 5t
fiBax FMEMT M. EFHFRHETHESHET,
Bax HHFRIAE L, I IAHII BT AL B bR R EIE
Bax-Bax [RJ¥F "5 A, (LR {AE 7 114 0, 5 304 i
B3R C NLRARR I AR H, I % Caspase
SN A AR T

PIMEBFFE R, 25 0 sl g5 <R BH ARk g7
AN s A R A3 XA R R Stk ) 358 . CHF 3
HAVLOMA TR, F BB 355 36 MAEH Y H
5B T AR A TR R 2G0T AR ST & B
BAUZH PR T/ MABC R B R TR AW 3 £ 27K ICM
A0 UL L ] T 7 B, 33X m) RE AR R T PR - R Ak 1A
PP R 2R IR FREREE TR . AFRFIE ORI
Y HA 3 Bel-2 Akl Bax Ay ik, ROR L g )
A, SRR FIAEL, BFERWT, T BB R
LA RS T 20 S L T
B PO WLATE T /R, 3% 2 B O 2 A BT ICM
AR TR ZG BRIk, B 2R AR A
IKAIE FH P R Co AR OR A8 P e o UL P 40 0 12 LA
PEIVER , HIEALH) AT g2 8 L 845 Bel-2 .Bax 3R
TR IR B 514 5 B o

PIBK/AKt J2&4H j P9 5 22 (15 5 % Sl I, T 1
Akt, Bl p-Akt {i£ #F Caspase-3.Caspase-9,Bax [/
Serl84 1 &3 K HERIRAL , Ik L R (75 1L , AT H 1
PEPT-IIRE" " . S B B Bel-2 kR, K
KR 2, T 3T TR . FoxO %1612
Z 5 YA R R A , ISR IR I R I FE
s B AT 0% PIBKIAKE {52 %8 Fox-
Os M4l iz —, ¥iE 1Y Akt /- FoxO1 A1
Ser256 [ Thr24 WIBERR AL, (R AR HERR, A
UM PR A7 I 3-8 B A 200 S5 o, 4 i 4 7 2 S TR
F15 DNA 454 AR 4 T o * 2

AW ST kI, LRV 0 LAY PIBK . Akt FoxO1
MRNA ik 8B F AR AT R, BEomd ol
PI3K .Akt .FoxO1 mRNA ik iR T, L
BRI, [H&44H Akt . FoxO1 Jags [ /K ToH
WAR Ak, T PIBK . p-Akt, p-FoxO1 E#HE X # 5
MRNAFRR KT a5 3 — 80 XO2FE N, LA #
TR Akt A1 FoxO1 A REMIH T 5% sk A+ 5 DNA
SEEORBLIHT-AYME A, i Bax £ Bel-2 B /&52 Akt,

FoxO1 4 (1 L 55 R 26 11 . $20R RO R ICM
KB O UL 28 B0 O i A AT R 2 GE A Akt
FoxO1 [l fb 4k mifie JF Bel-2 Al Bax k328l
1, ABFFESE 55 Wang B 252 BRI, J5 % &
PR, 5 NG I O 2 0 4% 08 0T S VEGF/AKt/
eNOS 5538 4 , 23 = g 4 07 a7 I S0 0 /N BRI
OIRE DO LT AL RO I LER R 2L

R AR S0 WL B 0 K HL A 2 ICM oL LY
TR AHOREE R [a] 1 A KPR W] RESE i — 20 T i
FRCRAT ICM I IHIRIT . 5350, AR LR
P AK RS BEL T R0 40 LY294002 , 25 i i U B fig
TEBA B CRAE FH A5 5 30 AL, DR , AR BI04 55 1
T AE G SL 5 th i — 2D o8 S IIE

L5 L RTIR AR S 25 SR IR B KT AR TE AT BOE
PIBK/Akt/FoxO1 {5 =i i, ik 2 H0 il ICM .0 IILAH i
FIPET-AE T, 3 AT BB bt O ILEF4EfL .0 %
o ECE DI RER 2 FALH 22—

2 % x #t
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