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Abstract: [Objective] The purpose of this study was to investigate the effect of brain natriuretic peptide (BNP) on
mice of heart failure induced by pressure overload in vivo and to clarify the mechanism underlying this effect. [ Methods ]
C57/B6] mice were transfected with adeno— associated virus (serotype 9, AAV9) encoding the human BNP (hBNP)
gene, and the mice of heart failure induced by pressure overload were generated by 3 weeks of aortic banding. After 4
weeks of aortic banding, echocardiography, the ratios of heart weight/body weight (HW/BW) and lung weight/body
weight (LW/BW) were used to evaluate the changes of cardiac function and structure, and the mRNA expression level of
cardiac hypertrophic marker (ANP) was detected by Q—PCR. The changes of cardiac capillaries were observed by
immunofluorescence staining, and the ratio of capillary/myocyte and capillaries density were determined by Image-J
software. The mRNA and protein expression of cardiac angiogenesis factors (VEGFA, Ang [ ) were examined by Q-PCR
and Western blotting. [Result] Our data showed that AVV9—hBNP notably promoted overexpression of hBNP in mice.
Treatment with hBNP not only significantly improved heart failure induced by pressure overload (P < 0.05) , but also
decreased the ratios of HW/BW and LW/BW as well as the mRNA expression level of hypertrophic marker (P < 0.05).
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Furthermore, Treatment with hBNP increased cardiac angiogenesis and the mRNA and protein expression level of

angiogenesis factors in mice of heart failure (P < 0.05). [Conclusion] Treatment with BNP can improve pressure

overload—induced heart failure by regulating angiogenesis through promoting the expression of angiogenesis factors.
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— o TR Ry B e R IILIE JEE A B 0 JILAH
21PN LA BT AR A H B N, A B TR AR O D RE AN
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A0 ULZE 20 P S0 UL 00 B A 473 DA B0 T
TR, fe 2R AR A O WURE B 1) AR A 0
RS R AR AR D R B LD T
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L1 SRIEZNY

SPF 2% C57/B6J /N Ul T L K22 5L 5 3 )
o, 6~7 JH#,19~20 g, HEPE . #FATIES .
SCXK (#)2011-0029. SPF 2% C57/B6J /)N L4 57
TR E AR XS s s o VERHIE S
SYXK (#)2012-0081. 28 zh¥yfli 5 it h
Ll R o B 24 B 22 D1 #F #2085 (TACUC-DB- 16~
0915)
1.2 EFE=i{H

AAV9-GFP il AAVO-hBNP ([ ¥ 1 [ A= ¥ Rk
FA R A7) s RNA 42 B ) &« Trizol reagent
(Sigma) ; cDNA ¥ o5t B A & Revert Aid
(Fermentas) ; 5XSYBG (Roche ) ; i@ PCR X7 &
Dream Tap Green PCR Master Mix (Fermentas ) ; 2
H #2057 : Rapi (Cell Signaling Technology ) ; £ F
BCA JE i 7] & (Thermo Scientific) ; hBNP 4T {4
(Abcam) ; /v B GAPDH # #& (Cell Signaling
Technology) ; /N Ang | $TL{4& (Abcam ) ; HPR Fric
M) — 3% (Proteintech ) ; /)N B, CD31 FL A& (Abcam) ;
Cy3 Bric i) 2% 7 — Pt (Cell Signaling Technology) ;
oAt AR AR 12 R 1 11 2 sl [ 7 o A 4
1.3 EEEH

PCR % (MT-Reserch) ; Q-PCR {X (Rohe480) ;
B 1= 58 A 3 )6 O B 11 NanoDrop2000 (Thermo
Scientific) ; 9¢ Y6 i i 4% (Lexic , DMIS) 5 & 4% Ab 7
M RS (Image—J ) ; B bR AX (Thermo Scientific) ;
B HL UK B Fe B AR 48 Mini- PROTEAN  (Bio-
Rad) ; ¢, #6247 & O BUE 73 1 & 4 (ImageQuant
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Las4000mini) ; /NS ) P AL (Kent ) 5 48 75 .0 3 4]
HL(VisualSonics Vevo2100) .

1.4 XWHE

1.4.1  RA8 £ 9% & 45 4 C57/B6J 1 R ¥ SPF 2
C57/B6J /ISR BENL A7 18 3 4H « A= BRER 7K (control ) 24H ,
i 4% (6,22 . 25 H (green fluorescent protein , GFP)
R ) AAVO (AAVO-GFP) X R 21 |, #5417 GFP F1I
hBNP ZE [H () AAVO (AAVO-hBNP) 4b i 4 . 4 IE
SCHR B 7 % R SE 56 H K AAV9-GFP X
BEVR FI AAV9-hBNP 955 75 & 43 1) A B3R KR B
1.0 X 107 we/mL ¥R FE IS , P AR 98 52 50 0 2l % E
FE 3L 7K 5 AAVO-GFP I AAVO-hBNP 43 5l FE % ik
HE /N B FESHATS 150 plo

142 ZIEN GTHFDNRC B
AAVI9-GFP Fl AAV9-hBNP 43 5l 5 4L /N 3 JH I
BRI B FAR AL R F AL, R E3)
Jik 45 7% (aortic banding, AB) R4 & £ 7 171 fiif 175 3
M /NEL Ty AL, FARAARFIEEEY, Al
TR, 1.5%)% B H 2240 75 ma/kg I8 10 V056 IR I , Bz
JR AT I 2 o /D BRI EMY T FAR G2,
FEMSE =, =m0, P10 251.5~2.0
em , BVES B Bk, T E B kS B 5 0.5
em A0 F= B IR PR , AT CE 26 514 i g BT
BEke, 2530, b i Sk (8 1R S S kR o 4 2, A
TS, G M o BT AR T 32 3 ik =5 3
TI70.5 em A PR E B KGR L AL FL, R
M FARM, RIGEEE6h, A MK, Bk EIE
IR

143 BESHASH RKEHEIHE, RHARA
P JRR TR 551 S 3R 5 B JRR /N B, 78/ B 20
(A B0 T I 30 MHz (1) 48 A 8 3k 2517 4 75 0 3
BRI . A B0 #3003k WK, #%
e 2= ML, I A 5 BT (FS% ) | 33 i 53 %X
(EF%) Zo U@ &7 koK BN AR (LVEDd) 220 2 10
i AR W N 42 (LVED) 1 22 =5 &7 5k oK 1 5 B &
(LVPWd),

144 SR IR WAL RJGE 45, e
14 BE /I BUJG BBCH SO JUE AR U, B 200 AR 58 K
LA T, FH TG B 20 A7 550 WU Hr 5 A A IV 37 0
U I R it U BT S 00 £ 2 IR B
FE, TH5C R B SR R A BT A Y L AE (HW/BW,
mg/g) O JIE BT 5/ B K E 1Y B {H (HW/TL, mg/
mm ) | Jifi [ J57 /R i A BT i Y U AE (HW/BW , mg/

g) i A 5T /14 B K BE Y EE B (HW/TL, mg/mm )
1RV LI B4

1.4.5 Q-PCRA&M| &AL A hBNP . s MLAE B 47 & 4
Fa % H & B 89 mRNA K P Trizo 3B IE
S RNA, 28088 T 52 53 06006 B T 2 A% IR vk
KA g, Fe UL R FHBENLS | 932517 cDNA &
J, € 1 1Y cDNA FIRE S 5 | 4908 Q-PCR
1 (Roche) # 47 H WU EL A Y14 . 51 FHIINT
human BNP: Forward 5’ — AAGATGGTGCAAGGGT
CTGG-3’ ,Reverse 5 ~-GGCCACTGGAGGAGCTGA-
3’ ; mouse BNP: Forward 5’ ~GCTGTAACGCACTG
AAGTTGT-3" , Reverse 5° —ATCACTTCAAAGGTG
GTCCCAG-3’ ; mouse ANP: Forward 5’ —GTGTC
ACCCACAACGTGC-3" , Reverse 5 —AGGGCCACA
TAGCACAGC- 3’ ; vascular endothelial growth
factor A (VEGFA) : Forward 5° - TATTCAGCGGA
CTCACCAGC-3", Reverse 5° = AACCAACCTCCT
CAAACCGT-3" ; angiogenin I (Ang I ) : Forward
5’ = GGTGTTTTGCTAAAGGGAG GA-3’, Reverse
5’ GCTTCCATCTTCCCGGTGTT- 3’ ; GAPDH:
Forward 5° — GTTGTCTCCTGCGACT TCAAC-3’ ,
Reverse 5 ~GCTGTAGCCGTATTCATTGTCA-3’ .
PBE S RAE R 95 °C 5 min, HiJF 45 MG R «
95 C 105,60 °C 10 s f172 °C 20 s, 45511 GAPDH
HNZ: B R IA R U R

1.4.6  Western blotting #| hBNP #= s % 37 & B -
&k a EE ORI 48, PO B IE 2 201
FEHE R 1, $R S Y AR EOR] BCA 3] &l
EHWE . BL20~30 wg & M, 1E 6% ~12% 1Y
SDS-PAGE #EA7 &E 5 HL Uk , S8 5 LATH It 250 mA,
150 min % EJ 22 PVDF i, FH 5% BSA % i T
M1 h, 455 4% H AR89 235 B i /IR S A 51y
PVDF B8 UJ JF , 0% & LA AH B 09 Bt 4 C it 1%
(GAPDH 1:1 000; human BNP 1:1 000; VEGFA 1:
1000; Ang I 1:1 000) 5 8F 2% J5 LA 0.1 % TBST {3
JEE, 1 S5 AR R, HRP FRic P FEREE 1 h,
FHUCAH A TBST ¥k B2, fff ] ECL K7 & 6 I F x
R R id . 45 R LI GAPDH A N &, ff
Quantity One {73 #7 -

147 BRRLENFZSIALZALMLE R
J5 565 4 8, FH 10 % KCLI ORI W8 I [ 5E T
40 /L 1Y Z2 WS W o B Ao Dz AR R )
AT OCT oy, 7O I rh e 19 2L 3k WK D)
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6 pm JER VKA Y R IF 2 T3 A o PBSIHUE3
YK J5 18 FH 0.19% (% Triton X—100 £ ¥ 10 min, PBS
T 08 3 W LA 10% BSA £ 141 1 h 30 min J5 {1/
FLAY CD31 455 —H1(1:50) 4 CIF&E k. ¥
H o %5 i PBS ¥ Uk 3 A Cy3 FRic 1 5¢
JEZH(1:100) F B SEFF 1 h 30 min J5 ,
YT PBS 18 vk 3 WK, 235 (4 DAPL %% 40 fifd 1%
(1:1000) 10 min, iz J5 PBS ¥ ¥ 3 )5 BUH B
R, TEDEE WS (Lacix ; DMi8) 20 x 20 fi5 T 445
EIMRLLWEE BN . 4 1 8 B 40 480 WL
Y B LB (capillary/myocyte) F1 B 4 Il % %5 B
(capillaries/mm*) , FATTFEHLIE BT 12 S HLEF, If
K FH UG 53 A 33 Image—) #4715
1.5 it

o RO | YA I WA B S W8 € X
JH SPSS 13.0 (SPSS Inc., Chicago, IL, USA) #4574t
AT, B AR + AR 22 R0R (X £5) , PRI
PR 25 SRR I R ] t—test, 220 [A] Y44 22 SRS
B 5% FH PR )7 22931 (one—way ANOVA) |, Fi%
H Post Hoc Z TR 56 7 1L FEAT IR RL IR, 2 XL P <
0.05 2 FAH G E L,

2 % X

2.1 hBNP 7£ C57/B6J /R4 R B R %

S W AVVO 5 B AR S 15 B ) % L €57/
B6J /N, FRATT 8 FH A BEER 7K (control ) #1747 GFP
FE I AAVO-GFP Xof REJG 15  J7 ) 5% Je /N ERL, 3
JE G B IE L BUHIE VKR U o 5 control 41 AH
EE , AAVO-GFP 41/ BRI O LA 21 F 56 5 W e
B AT UL LA B 52 B R SR 50, BT AAVY
AR RN O NS (E 1A

e J) e kA R R R v, BROUR
mouse BNP(mBNP ) F& [R5 S 9l % , VN0 J1 3
AR AR 2 — BRUUE P mBNP &R [ 235t iy LA
FAT3E 5 AAVO T G 2 50 4 i N U5 M hBNP 5 [
DL Ay BROUR M mBNP. kT i hBNP 7€ /) B
mRNA % 5t FE 35, 76 AAVI-GFP X B 7
T F AAV9-hBNP %55 5 ¥ 43 3l i 4/ INBR 3 8, 3R
TR T 2 41708 B0 WL S BRLE P mBNP LA
T hBNP /) mRNA % % 5 AR IB WK, B
Se, T ELF] AAVO-GFP Xf IR 4H 5 AAV9-hBNP
b PR 2H SR mBNP (1) mRNA 5% 5% 7K SF- oK TLIH

AR W38 i AAVO B G AR I U hBNP
a2 FUJE A mBNP [ 2R3k (B 1B) o #e45 , AT]
W22 B FE AAVI-GFP XJ i 2H 1 hBNP [ mRNA %
SERE A JLFARE (B 1C.D, P <0.05), 1 Q-
PCR A1l AAVO-hBNP 4b ¥ £ H hBNP (1) mRNA %
S 7K SF 34 # i 3000 75 (& 1C, P < 0.05) ,
Western Boltting Ko 32 2H v hBNP 28 [ £ ik 7K F
Whn# I 1.7 4% (F 1D, P < 0.05) . L I hBNP fy
mRNA % 53 J2 85 1 3238 7K P 1 0 $ 7m 3R AT 38 ik
AAVO-hBNP %% G (1) 77 3 76 /)N BRAAR P9 R g i 512 30
T hBNP ik,
22 BNPXEAGEFEMNNRONTIEMNZ
VG|
22.1 WREA BT T BNP XN T
TR O DI REAN LD ZEY WK E R, 7E1R
TR (sham) 5 E B Ik 75 (AB) RS54 4 J , A
I3 B A Tl A 25 AAVO-GFP %} R 4 5 AAV9-
hBNP 4b B ()75 0 B B S8 . 5 sham X B4
FH LE , AB XF JE 1 7 45 4 53 B0 (FS% ) R G I 43 %X
(EF%) B 5 A% ([ 2A-C, P < 0.05) , £ 0y % & ik
AW AE (LVEDD) | £ 0 % W 4 R N &
(LVEDs ) F1 /e % &7 5k AR 5 BE IR 2 (LVPWd) Bl 2
HIN(E2D-F,P <0.05). 5 ABX LA L, AB
A J5 B AAV9-hBNP 4b BE B & 34 i 45 %6 43 %
(FS% ) AL 50 B (EF% ) , #2757 B 71 R v A
AU DI REAT BT (81 2B C, P < 0.05) ; AB R
J&i B9 AAVO-hBNP &b H 2] 14 72 .0 =5 67 3K K W 4%
(LVEDd) . Ze.0 & e 46 AR B N 42 (LVEDs ) Fll 26 =
&F oK R W) )5 B = B (LVPWA) 38 /b (& 2D-F,
P <0.05), XN RO 1 i AL L =Y K
CEIR e,
222 SRR AFREJR E WAL AR S LR R AR E Y
Mk AT BNP XS /NG ) g i B AL 0 5
A AR 7K b (8 52 0, 7 sham 5 AB R J5 55 4
Jil, AT o3t AN AR 5 AAVO-GFP X i 41 5
AAVO-hBNP &b #1400 i A Jo5 £ FU AF DA K20
WILIE R & 9 (ANP) [ 2022 o 55 sham X #E 20 AH
Lt , AB X 20 9 .0 I 5T f /R JI A4 BT i (HW/
BW) O I Jox /18 By 4 B (HW/TL) il i o £/ R
H AR BT 2 (LW/BW ) il I S5 /14 - 3 (LW/TL)
FANP ) mRNA #% 5% 7K 5 25 39 0 (& 3A-E,
P<0.05), 5ABX AL, ABARJFH AAVI-
hBNP 4b 3 [ HW/BW . HW/TL F1 ANP #J mRNA



514 SHIIPN

2 (BE24hi0) 5394

control

GFP

White light ]

1.5 1

2000 1

0.5 4

2

0.0 B

mouse BNP mRNA levels (relative to AAV9—GFP)
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£ 115
=
£ <10
= oe
s 5]
£ 205
= <
2 £
= 0.0

human BNP S -

]{ | | c GADPH e s b

AAV9-GFP  AAV9-hBNP AAV9-GFP

(1=0.9784,P =0.372 8)

(+=8.783,P =0.0009)

AAV9-hBNP AAV9-GFP  AAV9-hBNP
(+=25.9,P<0.000 1)

A: A representative alteration of green fluorescent protein (GFP) expressed by AAV9—GFP in hearts of C57/B6] mice at 3 weeks after transfec-

tion. Scale bar = 50 pm. B, C: Q-PCR analysis of the mRNA expression levels of mouse BNP and human BNP in C57/B6J mice transfected with

AAV9-GFP or AAVO9-hBNP at 3 weeks, respectively. D: Representative Western blot and a semi—quantification of human BNP and GAPDH levels

in hearts of C57/B6J mice transfected with AAVO—GFP or AAVO-hBNP at 3 weeks. GADPH was used as an internal control. 1)P < 0.05 vs AAV9—

GFP group. n = 8.

E1 hBNP7ZE AAV9-hBNP %3 C57/B6J /MR ALA R MBI R IE
Fig.1 Expression of hBNP in hearts of C57/B6J mice transfected with AAV9-hBNP

e SRR SR A U B /N BC 77 S v AR R ) .0 ZE
F15 3 ok 3% (K 3A-B.E, P < 0.05) . [fAT, 5 AB
XTI AR LG, A DOULEE 3] AB R J5 ) AAV9-hBNP
AEFRZH () LW/BW 1 LW/TL 4B & F & (& 3C.D,
P < 0.05) , B HH O o7 5 083 BT B0 it 7K it 45 21 1
Gt .

23 BNPX/NROAFBEEOAPNAELRNMEF
MERIER

23.1 E@mhFarE N THREBNPNEL T
TR IALE] S A5 50 LA I8 8T A2 A 58, 7 sham
s AB ARG 4 J, AR A [F] AR 5 AAV9-
GFP X A4 5 AAVO-hBNP 4b B 41 11).00 AL 41 20
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AAV9-GFP AAV9-hBNP
A
50 80+
e
1 T T
60
2)
30 4 2) T
< 8 1)
s T s
£ 20 D = —
T
204
10 o
0 B 0 C
AAV9-GFP AAV9-hBNP AAV9-GFP AAV9-hBNP AAV9-GFP AAV9-hBNP AAV9-GFP AAV9-hBNP
sham AB sham AB
(F=3491, P<0.000 1) (F=76.55, P<0.0001)
# 54 1) 1.5
6 D 1)
44
2) ) 2) e 2)
g 44 \g 3 \g .
z 2 z
= = 24 |
2 21 =2 LE 05
14
0 0 0.0
AAV9-GFP AAVO-hBNP  AAV9-GFP AAV9-hBNP AAV9-GFP AAV9-hBNP  AAV9-GFP AAV9-hBNP AAV9-GFP AAVI-hBNP  AAV9-GFP AAV9-hBNP
sham AB sham AB sham AB
(F=36.13, P<0.000 1) (F=85.38, P<0.000 1) (F=1256, P=0.0033)

A': Echocardiographic assessments in hearts of AAV9-GFP group or AAVO-hBNP group at 4 weeks after sham or AB surgery. B=F: The frac-
tional shortening (FS)% , ejection fraction (EF)% , left ventricular end- diastolic diameter (LVEDd) , left ventricular end- systolic diameter
(LVEDs) and left ventricular end—diastolic posterior wall thickness (LVPWd) of AAV9—GFP group or AAV9—hBNP group at 4 weeks after sham or
AB surgery, respectively. 1)P < 0.05 vs sham + AAV9-GFP group; 2)P < 0.05 vs AB + AAV9-GFP group. n =5~ 7.

E 2 hBNPXEH B EE SR O N RBRE A O I RER O E LR 1E A
Fig.2 Effect of hBNP treatment on cardiac function and ventricular structure in mice of pressure overload—induced heart
failure
1 D



516 RS (RS2 RR) 5394

2)
104

HW/BW/(mg/g)

A
0
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(F=1527, P<0.0001)
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)
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207
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W
1
[
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(=]
I

W
N

B

AAV9-GFP AAV9-hBNP  AAV9-GFP AAV9-hBNP

sham AB
(F=2383, P<0.0001)

AAV9-GFP AAV9-hBNP  AAV9-GFP AAV9-hBNP

AAV9-GFP AAV9-hBNP AAV9-GFP AAV9-hBNP

o
5
D é 1007 D
s = |
2 < 80
£ 607
£
£ 401 2)
-
Z
= )
D £ l— = [ E
Z AAVO-GEP AAVO-hBNP AAVO-GEP AAV9-hBNP

sham AB sham
(F=120, P<0.0001)

(F=23.39, P<0.000 1)

AB sham AB
(F=5768, P<0.0001)

A=D: The ratios of heart weight/body weight (HW/BW ), heart weight/tibia length (HW/TL) , lung weight/body weight (LW/BW ), lung weight/
tibia length (LW/TL) of AAV9-GFP group or AAV9—hBNP group at 4 weeks after sham or AB surgery, respectively. E: Q—PCR analysis of the
mRNA expression level of cardiac hypertrophic maker mouse ANP in hearts of AAV9-GFP group or AAVO-hBNP group at 4 weeks after sham or AB
surgery. 1)P < 0.05 vs sham + AAV9-GFP group; 2)P < 0.05 vs AB + AAV9-GFP group. n =5~ 7.

3 hBNPXHEAAFESHNRONRBERNOEENFONEERNER

Fig.3 Effect of hBNP treatment on ventricular remodeling and hypertrophy in mice of pressure overload—induced heart

B0 1155 % 1 (capillaries/mm®) F17E 41 ML & /00 AL
41} L AH (capillary/myocyte ) o 19 56, FATTIEHY O
WA B L 5.0 =\ LR . 5 sham
X B A, AB X REZH 90 WL 20 N B 40 1048 2%
JE 5 T 40 A /0 UL L LU A B S B AR (1] 4A-C,
P<0.05), #4347 7 % hBNP Xt/ Ft J7 520
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A: Representative images of CD31-stained capillaries in cardiac sections of AAV9-GFP group or AAV9-hBNP group at 4 weeks after sham or
AB surgery. Scale bar = 50 wm. B, C: Quantitative analysis of the ratio of capillary density (capillaries/mm®) and capillary/myocyte in the hearts of
AAV9-GFP group or AAV9-hBNP group at 4 weeks after sham or AB surgery , respectively. 1) P < 0.05 vs sham + AAV9-GFP group; 2)P < 0.05
vs AB + AAVO-GFP group. n =5 ~ 7.
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Fig.4 Effect of hBNP treatment on cardiac capillaries in mice of pressure overload—induced heart failure

EIH(EI5A-D, P <0.05) , X 5.0 LHLA N T4 Foft o A8 PR A A P R ] 1 L5 A A T (R

o R TR A0 5 /O JUL T L 25 Ak — 3 E 173 F BNP X 1 651755 10/ BRLO 1 308 1
VEF B MU R K WARTE . 55 A0, I 3 A ek S
3 3 ® O SRR A R E AL, LA B A ST

S B ML AE T A RERAE T ) o B e i S 0 A &
AR B FERIOT SE R W, BNP B AT H il L HREIGR ' H AT BNP 2 75 i i i 48 104 8 AR
JULHEJEE L WLET 2 Ak = A s 0 2 A 7 45 % 1113 XoF 2 7 35 vy 7 A A A i R DL SRR ARG A

i



518 LA (BE 2 i) $39%
E —
S 157 £ 254
S D 7 1)
= 2) 2
< - = 201
2 <
: 107 = £ T
3 EZ 15
[5) <
g = 2
- 1 E )
T = 1.0 1 =
3 05 T P 1)
= z
—_—
§E % 0.5 4
= E
5 00 2 00
= <
> AAV9-GFP AAV9-hBNP  AAV9-GFP AAV9-hBNP

sham AB

(F =137, P<0.000 1)

3 1.5

e 1)

ot o

3 2)
=]

é 1.0 SH
= 1)

E

- T

ERE

2

=

E

E

200

& AAV9-GFP AAV9-hBNP  AAV9-GFP AAV9-hBNP
=

-

sham AB

VEGFA

GAPDH e S ammmy S

sham + + - -
AB - - + +
AAV9-GFP + - + -
AAV9-hBNP - + - +

(F=48.63, P <0.0001)

AAV9-GFP AAV9-hBNP AAV9-GFP AAV9-hBNP

B
sham AB
(F=2427, P<0.000 1)
=
=)
D 207
2 1)
3
S 157 T
z
£ 10 2)
< D s
s -
= 0.51
£
2
S
— 0.0
2 AAV9-GFP AAV9-hBNP  AAV9-GFP AAV9-hBNP
sham AB
Angl —
GAPDH s SR e a—

sham + + - - D
AB - + +
AAV9-GFP + - + -
AAV9-hBNP - + - +

(F=56.81, P=0.0003)

A, B: Q-PCR analysis of the mRNA expression levels of angiogenic factors Ang | and VEGFA in hearts of AAV9-GFP group or AAV9—hBNP

group at 4 weeks after sham or AB surgery, respectively. B, C: Representative Western blots and semi—quantification of Ang 1, VEGFA and GAP-

DH levels in hearts of AAVO=GFP group or AAV9-hBNP group at 4 weeks after sham or AB surgery, respectively. GADPH was used as an internal
control. 1)P < 0.05 vs sham + AAV9—-GFP group; 2)P < 0.05 vs AB + AAV9-GFP group. n = 5 ~ 10.
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Fig.5 Effect of hBNP treatment on cardiac angiogenic factors in mice of pressure overload—induced heart failure
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