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HE:. BHH HITEEAERA 4(BMP4)iES KR HO2 O ALANIAE RAVERNLE . ik 853 RO Ui
P HOC2, (AN Ao Ak . SE0 4 2 F40, 55 1 FBAr BRI AL A O ILARME, fin 50 pg - L™'BMP4 60 wL #4715, 43 i 7E
TG 0.1.4.8.12.24 h Rl BEER Ak 25 [ 80RE B(P-Akt) 28 I 3RIE ;55 2 T840 [E) 20 Ak 1.0 UL 20 LB AL 43 X R
BMP4 41  BMP4 + LY294002 21 J% BMP4 +3MA £l . X BB 40t 7 P AR 0500 1% M4 I35 K5 92 L 85 % ; BMP4 2l 41
NS 50 pg - L7' BMP4 B PR B A:HL 1% i A I 375 15 5% 35 5% 5% ; BMP4 + LY294002 20 41 Jif 56 1% F 25 wmol « L™
LY294002 #i4hFH 120 min, FELAF 50 pg « L' BMPA (IR BLSEL 1% HR2F M5 55 R 5685 5% ; BMP4 + 3MA 20 40 ifg 56 1
10 mmol - T.™"{y @ W17 3MA Wik B 120 min, FFLLE 50 pg - L' BMP4 BT 1% Ba 4 LIS 3G FR 305 55 . &%
240 HI 457 BMP4 48 h J5 R Image J 3K {400 5 40 Mo 22 AR . ms ok Y AR Y Al 45 4O LA I N B 5 i R
western blot F 45 21 401 455> BMP4 1 h 5 85 AL BEAREENLEE 3 (P-PI3K) \P-Akt Jz [ WU FHOC R 1T 1 5548 3(LC3)
E IR, 44T BMP4 48 h 5 KU EA K ( BNP) |- I WULBHEE (1 (a-SMA) (3535, 455%  BMP4 fEH.ONLANIE
0.1.4.8.12.24 hJ5 P-Akt 4 FAMIXT F35 38 0.56 £0.02.0.92 0. 12.0.42 +0.10,0.63 0. 11 0. 64 £0.23 ,
0.29 +0.08,BMP4 /E K FELOHLANM 1 h J5 P-Akt 85 AR XS 235 S35 T HABAS [R]85 (P <0.05) , BMP4 4 K FUC AL
2 i % R B B B S TR IR (P <0.01) ; BMP4 + LY294002 25 5% fR 20 K B LA i R i FR e R B % =
I 22 T G2 L (P >0.05) ; BMP4 +3MA 21 K B0 LA M 32 1 FROR T % FRZH (P < 0. 01) ,BMP4 + 3MA 41 5%
PR IR B0 LA LSS 13 i RS S TR 4e 127 7 L (P > 0. 05) ; BMP4 + 1Y294002 . BMP4 + 3MA £ HOc2 KBl
211 B 2% T AR K R 1 & B IR T BMP4 4 (P <0. 05) ; BMP4 + LY294002 20 5 BMP4 +3MA 20 J Bl.C L4 2% T X
REATEIEZERLSI#E L (P>0.05), BMP4 4] BMP4 +3MA 41 K0 LANHE A P-PI3K 8 £ 5 K 5T
X HAZH , BMP4 + LY294002 41.0oIL4HAR Y P-PI3K 25 [ ik K K T34 B 41 (P <0.01) ; BMP4 .BMP4 + 3MA . BMP4 +
LY294002 2 K B0 LA A P-PI3K 25 1 3R IA K- 2B Wi H, 3 4 KRG WLAE ML P-PI3K & (1 3R 367K F- Wi
e S Git 2% (P <0.05) . BMP4 BMP4 +3MA 41k BLO JILAIAE P P-Akt \LC3 78 11 325 K 5 T IR 4
(P<0.01),BMP4 + LY294002 21 5 %f R 2 K B WL I ) P-Akt (LC3 & R B K FHEZ S EHITHE L (P >
0.05) ; BMP4 + 3MA .BMP4 + LY294002 21 L0 LARAE N P-Akt | LC3 75 [ 7516 /K AL F BMP4 41 (P <0.05) ; BMP4 +
3MA 415 BMP4 + 1Y294002 20 Kk SLCLA0MI PN P-Ake \LC3 2B 3 & kK P A 22 R 042 (P >0.05) . BMP4
RO a-SMA B H R R KFm F XTI (P <0.01) ,BMP4 + 3MA . BMP4 + LY294002 21 5 %} B 20 JC Bl
AN a-SMA BT 22 7 G012 5 L (P > 0. 05) ; BMP4 + 3MA  BMP4 + LY294002 2H K Fl.C JUL 40 g
P a-SMA 25 [ 35K BT BMP4 41 (P <0.05) ; BMP4 +3MA 41k O LI PY o-SMA 25 ;438 357K 25 F BMP4 +
LY294002 £ (P <0.05) , BMP4 . BMP4 +3MA 21 K FL.OLAN L N BNP 25 1 #35KF & T HRZL (P <0.01) ;BMP4 +
L.Y294002 21 5%} HEZH R FRO WLANHE N BNP 8 R B K PR 22 5 RS 1T L (P >0.05) ; BMP4 + 3MA .BMP4 +
L.Y294002 20 K B0 JUL4E MY BNP 25 (13535 K KT BMP4 40 (P >0.05) ., %5t BMP4 a] fE5# i3 #8076 PI3K-Akt i@
BRI A W TSSO B HO <2 (O LA AT K .
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Mechanisms of the bone morphogenetic protein 4 induced cardiomyocytes hypertrophy of rats
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Abstract: Objective To investigate the mechanisms of the bone morphogenetic protein 4 (BMP4 ) induced cardiomyo-
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cytes hypertrophy of rats. Methods Rat myocardial cell line H9¢2 was cultured to synchronize the cells. This experiment was
divided into two parts. Part | ;the synchronized myocardial cells were taken and then the BMP4 (50 wg - L™') 60 uL was
added to the cells for intervention. The expression of phosphorylated protein kinase B(P-Akt) protein was detected at 0,1 ,4,
8,12,24 h after intervention. Part [I : the synchronized myocardial cells were randomly divided into control group, BMP4
group , BMP4 + L.Y294002 group and BMP4 +3MA group. The cells in the control group were cultured with volume fraction 1%
fetal bovine serum mediumjthe cells in the BMP4 group were cultured with volume fraction 1% fetal bovine serum medium
which contained 50 pg + L™' BMP4;the cells in the BMP4 + 1.Y294002 group were given LY294002 (25 pmol + L™") pre-
treatment for 120 min, then the cells were cultured with volume fraction 1% fetal bovine serum medium which contained
50 pg - L' BMP4;the cells in the BMP4 +3MA group were given autophagy inhibitor 3MA pretreatment( 10 mmol - L") for
120 min, then the cells were cultured with volume fraction 1% fetal bovine serum medium which contained 50 pg - L'
BMP4. The cell surface area was measured after giving BMP4 for 48 h by Image J software in all groups. The content of protein
in myocardial cells in all groups was detected by bicinchoninic acid method. The protein expression of phosphorylated phos-
phatidylinositol-3-kinase ( P-PI3K) , P-Akt and microtubule associated protein 1 light chain 3 (LC3) in myocardial cells in all
groups were detected at 1h after giving BMP4 by Western blot. The protein expression of brain natriuretic peptide (BNP) and a-
smooth muscle actin(@-SMA) in myocardial cells in all groups were detected at 48 h after giving BMP4 by western blot.
Results The expression of P-Akt protein in myocardial cells at 0,1,4,8,12,24 h after giving BMP4 was 0. 56 0. 02,
0.92+£0.12,0.42 +0.10,0.63 £0.11,0.64 +0.23,0.29 £0. 08 respectively ;the expression of P-Akt protein in myocardial
cells at 1 h after giving BMP4 was significantly higher than that at the other time point( P <0.05). The surface area and pro-
tein content of myocardial cells in BMP4 group were significantly higher than those in the control group( P <0.01) ;there was
no statistic difference in the surface area and protein content of myocardial cells between the BMP4 + 1.Y294002 group and the
control group( P >0.05) ;the surface area of myocardial cells in the BMP4 + 3MA group was significantly higher than that in
the control group( P <0.01) ;there was no statistic difference in the protein content of myocardial cells between the BMP4 +
3MA group and the control group (P >0.05). The expression of P-PI3K protein in myocardial cells in the BMP4 group, the
BMP4 +3MA group was significantly higher than that in the control group( P <0.01) ;the expression of P-PI3K protein in my-
ocardial cells in the BMP4 + 1.Y294002 group was significantly lower than that in the control group( P <0.01). The expression
of P-PI3K protein in myocardial cells in the BMP4 ,BMP4 + 3MA ,BMP4 + 1.LY294002 group decreased gradually, there was sta-
tistic difference in the expression of P-PI3K protein among the BMP4 , BMP4 + 3MA , BMP4 + 1.Y294002 groups(P <0.05).
The expression of P-Akt and LC3 protein in myocardial cells in the BMP4 group and the BMP4 + 3MA group was significantly
higher than that in the control group( P <0.01) ;there was no statistic difference in the expression of P-Akt and LC3 protein in
myocardial cells between the BMP4 + 1.Y294002 group and the control group (P >0.05). The expression of P-Akt and LC3
protein in myocardial cells in the BMP4 + 3MA group and the BMP4 + LY294002 group was significantly lower than that in the
BMP4 group( P <0.05) ;there was no statistic difference in the expression of P-Akt and LC3 protein in myocardial cells be-
tween the BMP4 +3MA group and the BMP4 + 1.Y294002 group( P >0.05). The expression of a-SMA protein in myocardial
cells in the BMP4 group was significantly higher than that in the control group( P <0.01) ;there was no statistic difference in
the expression of a-SMA protein in myocardial cells between the BMP4 + 3MA group, the BMP4 + LY294002 group and the
control group( P >0.05) ;the expression of a-SMA protein in myocardial cells in the BMP4 + 3MA group and the BMP4 +
LY294002 group was significantly lower than that in the BMP4 group( P <0.05) ;the expression of a-SMA protein in myocar-
dial cells in the BMP4 +3MA group was significantly higher than that in the BMP4 + LY294002 group( P <0.01). The expres-
sion of BNP protein in myocardial cells in the BMP4 group and the BMP4 + 3MA group was significantly higher than that in the
control group( P <0.01) ;there was no statistic difference in the BNP protein expression between the BMP4 + 1.Y294002 group
and the control group (P > 0. 05) ; the expression of BNP protein in myocardial cells in the BMP4 + 3MA group and the
BMP4 + 1.Y294002 group was significantly lower than that in the BMP4 group( P <0.05) ;there was no statistic difference in
the BNP protein expression between the BMP4 + 3MA group and the BMP4 + 1.Y294002 group ( P > 0. 05). Conclusion
BMP4 may induce H9¢2 cardiomyocyte hypertrophy by activating PI3K-Akt pathway and increasing autophagy activity.

Key words: bone morphogenetic protein4 ; cardiac hypertrophy ; phosphatidylinositol-3-kinase/protein kinase B signal

pathway ; autophagy
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SRyt 2 T RE AR L, 2 i A A KT
(transforming growth factor-B,TGF-B) #8Z %A A
Z— TR R IGFH I3 A TR R T T R A
TR . BEFE BT, BMP4 A i S B0 JULAE
KU BN FERT TS . DR BEALEE 3 Y
( phosphatidylinositol-3-kinase, PI3K )-%& [ i [ B
(protein kinase B, Akt) J& 552 {455 ) 200 fid A 2
Wifez—, Z SR AR A g5 e E T
GRS, AUTEHRGE , O 5k PIBK 1Y
INEERIN O JULAR AL R, Ak R RE 2 B2 1Y T
SRS T T e R R A T 1
T, IF S TR R 5T 80 WV AR , Bk P e 2 1Y)
WA, LS A A B g 25, WF9e & 8L, A
WO LB K R 1) H B AL Dii A
—, BERTT B WETEC LA rh 7 3 e B0 UL
NER )73 FHLHEA —EH8 T2 L. AUTTEIESE,
BMPA4 AJ g3 32 0 40 L S5 5 0815 8 (extracel-
lular regulated kinases , ERK1/2) 155 KB H9e2 o>
P K o AT LK R HOC2 41 it A 4o 42,
i BMP4 i3, g0 LA A PI3K | Akt [ I
WM E 1 %% 3 (microtubule associated pro-
tein 1 light chain 3 ,LC3) x4/} /% Bk ( brain natriuretic
peptide , BNP) & o-F-1& WLAL3N & H ( a-smooth mus-
cle actin, a-SMA) {423k, I PI3K-Akt 3 #& i
B W E O LA PR

1 RS

L1 A AFS5MEE KM H2 O L4 R
(PR BE A0 %) , BMP4  PI3K-Akt 111 i 57
1.Y294002 ( € [E PeproTech /) ) , B WEHIHI57) 3MA
(3£ Selleckchem 73 w]) , ik /KA 58 2 R A% IR 35
373 (Dulbecco’s modified Eagle’s medium, DMEM) |

G4 117 (fetal bovine serum, FBS) ( 3 [F Gibco
A),2.5 g - L REARN HHERRAWALER
AT , 5 BRI B RS Y vk B R
( bicinchoninic acid, BCA) ZFE HEHIAF & .+ "%
L0 2 50 3R DN A4 Tk 56 J P YK ( sodium doecyl sul-
fate polyacrylamide gelelectrophoresis, SDS-PAGE ) #¢
JR il 2 1) & L v R AL R e EUN & P H R
3 W5 R i & i ( glyceraldehyde 3 phosphate dehydro-
genase , GAPDH) % 22 va B TR (b 5t e Rt 22 A )
HARARA ), a-SMA Hi {4 (3£ E Abcam A H]) |
Ji%i4 PR K ( brain natriuretic peptide , BNP) $7 {4 ( 75 &2
RSP A F)) , PIBK-Akt K @R 1E PI3K-Akt {5 5
PR LC3 Hifk ( £ Cell Signaling Technology
J6i)) LCEHR T6G B STeG 5 (0 Jack-

son Immuno Research NT)) ;s BN (dL B B %
TR A R A ) , Amersham Tmager #E ¢ U5
ARG (LEHEHHESAHE) .

1.2 7%

1.2.1 #MMaEFRRSE  HHI2 MM T
RTS8 10% FBS [ il 9 e vh g U 95, 1R 4
WA= 224 T0% il 6 e B AR FR 438 19% FBS [y 85
FRHEIEFE 24 h (A [F2EAk . SEEe 3 2 H4, 5 1
T ARIEAT A4, BUR AL 40 50 pg - L' BMP4
60 L #EF7 T, 2 HIAE T )5 0.1.4.8.,12.24 h il
P-Akt ZE I FRI5 550 2 B0 K [R5 A0 0 LA B AL
A3 R X HRZH . BMP4 24 . BMP4 + 1.Y294002 4 }2 BMP4 +
3MA 21, Xof HRZE 20 B i AR B 23 55 1% FBS 8557 0k
K35 BMP4 20 400 )3 Fi % 50 wg + L' BMP4 4R
A3H 1% FBS 1532315 5%, BMP4 + LY294002 41 41 ity
SR A 25 wmol « L' %) LY294002 Fii4bFH 120 min,
TELAE 50 g - L' BMP4 RT3 %0 1% FBS £ 5+
JERE % BMPA + 3MA 4 40 i 56 FH % 10 mmol - L™
B A WD E R 3MA AL # 120 min, FF DL F
50 wg + L™ BMP4 [IRFISH 1% FBS B 7364555
KA MAEZS T BMP4 1 h J5 gl P-PI3K  P-Akt,
LC3 B H KA, 45T BMP4 48 h J5 Kzl BNP -
SMA IRk,

1.2.2 Western blot ;% # il &% £H K & /0 BIL4H Aln 9
P-PI3K.P-Akt LC3.a-SMA % BNP & H &%
PR A SR 1 FARFR L 4 0 1 In A M,
T 100 C A5 S min; FEIK CHRAAE 90 V, 43 B
120 V), MUk JE % 2 B IW = 8 & B -
(250 mA ,80 min) , = ¥ H JL 2 56 HH e 4% oh $h 7R TR
(tris buffered saline tween, TBST) Z R E[4] 2 h; 4351
JMA—#L a-SMA (1 : 5000) .BNP(1 :100) LC3
(1:5000) PI3K(1 :1000) P-PI3K(1 :1000) .
P-Akt(1:1000) Akt(1 : 1 000) )2 GAPDH(1 :
10 000) ,4 °C %%, TBST ¥ 3 ¥k, 4FYK 15 min, Jifl
AR (1 2 5000) , ZiRIFE 1 he IIASRE
fb2E AR, B A Amersham Imager $EWE UL R 4L,
BEt. N Tmage J 24453 Hr H 88 H 450 19 K
{Ho o-SMA BNP L) GAPDH R #r#EfL, LC3 1T 5
LC3 T 4 M L E AR ER LC3 R A /K7, P-PI3K |
P-Akt D) PI3K Akt 45 FRHEAL o

1.2.3 HERERNE 4K VLM T
48 h J5 {5 E WA TR ( x200) , REZEWREE 5 A~
LB, B LB REAILE 15 20, FH Image J #0F
N5 240 B TR AR, U A

1.2.4 BCA EFRNMESAXROCINAMEERSE
LN T 10 BUE B D)5 ,4 °C F2 000 1+ min~!
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B0 S min, 3 FIEW, BEIREh 22 PR VE 3 W, B
TRCE SR B T S A £ 1 20 55 AR 1 D ok R 4
99 = LRSI JE A g, B TEOR , vk F 2346
1 h,4 °CF 12000 r - min~" 50> 20 min B 5,
HWHESARE ., DIFMEAEA 2 g L) bk
a2z bR ERD 2, W5 2 R R . AR A% 2H A U
JE AR 20 R O A5 2 A S R R Y Y
HEHE

1.3 ZeitZEsbEE ] SPSS 19. 0 B 4784
O3AT, BT SR S A 3 U, ISR, HdiE LAY R =
P2 (x +5) R, >R F L 52 0 6 50040 1) 5 22 70
FUEEAS [R) B ] g P-Aket 1922 5, 22 241 (] 34 800 LA
KRR R 208, P <0.05 hERA G E
X,

2 #R

2.1 BEAXBRONARKRERREEEASERER
GOR LA 1, BMPA ZH B JULZ0 it 3% 1o AR A 5
EOGEm TYHRA, ZR A% E L (P <
0.01) ; BMP4 + L.Y294002 £H 55 %F 18 2H K K0 JULAH e
REESEAGTELEERLRITEE (P>
0.05) ; BMP4 +3MA 41 K B0 UL 40 A 2 v AR %
W, 2R A G 42 L (P <0.01),BMP4 + 3MA
215 R AL RO LA B B 5 i Lt 2 7 o4
1228 (P >0.05) ; BMP4 + LY294002 . BMP4 +
3MA ZH K B JUL 20 % 1 AR M B R B A AR T
BMP4 4, 22 54 451t = L (P <0.05) ; BMP4 +
LY294002 215 BMP4 + 3MA 41k B0 LA i 32 16
BFEABEATELURKERLRITFE X (P>
0.05),
*1 SAXROINAMFTER.ZASEILEK

Tab.1 Comparison of area and protein content of rats

cardiomyocytes in groups (xxs)
2157 no MR ER pm®  BEASE pe

XT R 21 3 274.27 +52.56 142.91 +14.97
BMP4 41 3 593.73 £53.72°  214.21 £19.22°
BMP4 +3MA 4] 3 356.33 £47.73"  157.06 =11.12"
BMP4 +1Y294002 4 3 256.41 +51.31"  134.73 +13.83"

VE: A IRALHAE P <0.01; 5 BMPA 41 AP <0.05,
2.2 BMP4 FHi5 KR A8 & B0 AL i P-
Akt EHFRIE LR ILE 1, BMP4 {EH T KB
LA 0.1 .4 .8.12 .24 h J5 P-Akt 8 [ AHXS Rk &
4331 90.56 £ 0. 02.0.92 +0.12.0.42 +0. 10,
0.63 +0.11.0.64 £0.23.0.29 +0. 08, BMP4 £
TN S P-Akt 85 1 AEXS 3R 18 5 Bl s [a] H 815G
W SRR R A, 1 h B 3k U £ B JE] S P-Akt
EAMAMN RS EOLER B ERAERITFE X

(F=10.465,P <0.05) ; BMP4 4 ] T K BlLo> L4
Mg 1 h B P-Ake 85 AR 2 55 R34 s F A A [R]

(P<0.05),
Oh 1h 4h 8h 12h 24h

DAL 1/ 60 000
Al -” M-/ 0 000
GAPDH m Mr 36000

1 BMP4 {E A B iE B K ROAAMERA P-Akt £ H
2R i% ( western blot)

Fig.1 Expression of the P-Akt protein in the rats cardio-
myocyte at different times of BMP4 intervention ( western
blot)

2.3 BMP4 THi1 h FE&AKRRONARA P-
P3K.P-Akt & LC3 EHFRIE Z5RIWE 2 K 3,
& 4 f155 2, BMP4 4] BMP4 +3MA 41K B0 L4
Hipy P-PI3K 7K [ 2 3k /K F & T Xf B 41, BMP4 +
LY294002 ZH K BRC LA Y P-PI3K & H 3R E 7K
RFXT B, 2R AR IT¥E L (P <0.01);
BMP4 +3MA 21 . BMP4 + 1Y294002 20 B0 L40E
W P-PI3K & [ ik /KK T BMP4 4, 22 R 581t
2 Y (P <0.05), BMP4 + LY294002 4 B0l
Y P P-PI3K £ 3R A7K I T BMP4 +3MA 41,
LRAE G2 E L (P <0.05), BMP4, BMP4 +
3MA 41K RO WLAR ML Y P-Ake 25 1 5 F AR DGR
LC3 £k /K T X B4 (P <0.01), BMP4 +
L.Y294002 2H 5%} BEA1 KB LR N P-Ake 2
T AWEAISCER 1 LC3 RR/K Pl 22 G2
(P >0.05) ;BMP4 + 3MA .BMP4 + LY294002 4
KEC WAL P-Akt 85 1 M A WEAH G H LC3 &
KR T BMPA 4, 2R H G 8 L (P <
0.05) ; BMP4 +3MA 4[5 BMP4 + LY294002 2f K il
LR P-Ake 2 A A WEAH 8L ) LC3 FRik/KF
A2 RIS EE L (P >0.05)

1 2 3 4

P-PI3K Mr85000

PI3K Mr85 000

GAPDH

1 X BEZH ;2 . BMP4 44 ;3 : BMP4 + 3MA 4 ;4 : BMP4 + L.Y294002 £ ,

2 BMP4 THAR O 1 h 7 P-PBK EHRiE
( western blot)

Fig.2 Expression of P-PI3K protein after BMP4 interven-

tion in rats cardiomyocytes for 1 h( western blot)
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P-Akt Mr 60 000

1%} BR4H ;2 . BMP4 41 ;3 . BMP4 + 1.Y294002 4 ;4 . BMP4 +3MA 41,

B3 BMP4 THAROCAHZM1 h 5 P-Akt EH RE

( western blot)

GAPDH

Fig.3 Expression of P-Akt protein after BMP4 interven-
tion in rtas cardiomyocytes for 1 h( western blot)

1 2 3 4
LC3-1
LC3-TT

Mr16 000
Mr 14000

GAPDH Mr36 000

L% B2H ;2 . BMP4 £33 : BMP4 +3MA £ ;4 : BMP4 + LY294002 4,
4 JEXROINABMBEEXER LC Ri&

blot)
Fig.4 Expression of autophagy related protein LC3 in rats

K ( western

cardiomyocytes in each group ( western blot)

%2 BMP4 T3l h EEAXRCAHER P-PBK X P-
Akt EERIXLLE

Tab. 2

protein in rats cardiomyocytes in each group after 1 h inter-

Comparison of expression of P-PI3K and P-Akt

vention of BMP4 (xxs)
A5 n  P-PBKEH P-Akt [ LC3

Xt IR 3 0.56+0.06  0.83£0.27  1.53+0.21
BMP4 4] 3 0.88+0.10°  1.84£0.24* 3.27£0.32°
BMP4 +3MA 4] 3 0.73£0.21"  1.21£0.17%" 2.28 £0.40"
BMP4 +LY294002 4 3 0.38 £0.11*° 0.96+0.34"> 1.77 £0.52"
F 25.001 27.030 28.212

P 0.021 0.036 0.020

T ST A 40P <0. 015 55 BMP4 21 [LA P <0. 05; 55 BMP4 + 3MA
411 4EeP <0.05,
2.4 BMP4 EFH 48 h FEAAROCNAREA o
SMA 1 BNP EEFRIE 4R IE S5 i3, BMP4
ZHR B ILAE A N o-SMA 28 1 2R 38 7K - 5 T X0 B
M, 22965 E X (P <0.01);BMP4 + 3MA |
BMP4 + LY294002 2f Jc B0 UL4A L P «-SMA 75 [
KK FEEXBALBEER LG ITFEE L (P>
0.05) ;BMP4 +3MA 41 BMP4 + LY294002 £H K B0
WLANAEL Y «-SMA 25 35K KT BMP4 41, 22 5%
AGI2EE (P <0.05) ,BMP4 +3MA 21 K B0 AL
Y N o-SMA & [ £ ik K F & T BMP4 +
LY294002 4, Z S AH G it 28 XL (P <0.05),
BMP4 BMP4 +3MA 4k §UC LA ) BNP 2 [ %
KK B F AR 4L (P <0.01), BMP4 + LY294002
ZH R BRC LR L 9 BNP 2 1 258 7K1 55 0 B4 |

BESE G2 X (P >0.05); BMP4 + 3MA |

BMP4 + LY294002 28 K §L.C L4 g ) BNP 28 [ %
KK AR F BMPA 4, 2R A G152 X (P <
0.05)

a-SMA | M— - — 7742000

Mr 15000

GAPDH Mr36 000

1. % HEZH ;2 . BMP4 4 ;3 : BMP4 + LY294002 4 ;4 :BMP4 +3MA 4 ,
5 RAKXBROAMAEA o-SMA F1 BNP & [ %K%
ern blot)

Fig.5 Expression of a-SMA and BNP protein in rats car-

5 ( west-

diomyocytes in each group ( western blot)
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