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(HEE) BYY Bt 5T it 38 77 & - & (isoprenaline hydrochloride,1S0)% 5 18 1% # 38 (chronic heart fail-
ure, CHF) K S ILA AL B9 1E L G HL#1 Foik KA AL 7k 4 45 2 SD AR HIEH A 9 R #H 4 36 X KA IS0 &
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R0 IR B T BOR A E B 4 B ELISA kA I 2 K 3 i 4 K BT 48 (N—terminal pro brain natriuretic peptide, NT-proBNP);
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tricular ejection fraction, LVEF) 7 % /& %% 44 % (left ventricular fraction shortening, LVFS) K & 1K (P<0.01) , & 47 Tk R ¥ 42
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(Abstract] Objective To investigate the mechanism of action of Shenfu Injection (SFI) on myocardial fibrosis in rats with
chronic heart failure (CHF) induced by isoprenaline (ISO). Methods Forty—five SD rats were divided into normal group (2=9) and
modeling group (n=36) by random number table method. CHF rat model was prepared by 14-day subcutaneous multi—point injection
of ISO on the back, followed by 14-day normal feeding to validate and evaluate the model. During this period, five rats died and
four rats were not modeled. Then the 27 successfully modeled rats were subdivided into three groups by the random number table
method: model group (intraperitoneal injection of 6 mL-kg™ sodium chloride injection+gavage of 10 mL-kg™ distilled water), SFI
group (intraperitoneal injection of 6 mL-kg" SFI+gavage of 10 mL-kg™ distilled water), and captopril group (intraperitoneal injection
of 6.0 mL-kg™ normal saline+gavage of 10 mL-kg” distilled water containing 8.8 mg-kg™ captopril which was clinically equivalent).
After 15 d of drug intervention, the related indicators of cardiac function and myocardial fibrosis in each group were examined,
including echocardiogram, body mass, heart mass index, and left ventricular mass index. ELISA was used to determine N-terminal
pro brain natriuretic peptide (NT-proBNP) content; HE staining and Masson staining were performed to observe the histopathological
morphology and fibrosis of the myocardial tissue; RT-qPCR was conducted to examine the mRNA expressions of miR-139, Wnt
family member 3a (Wnt3a), B—catenin, glycogen synthase kinase 3B (GSK3p), type I collagen (Col-I), type Il collagen (Col-III), a—
smooth muscle actin (@—SMA), matrix metalloproteinase-2 (MMP-2), and matrix metalloproteinase—9 (MMP-9) in the myocardial tissue;
Western blot was used to examine the protein expressions of Wnt3a, B—catenin, GSK3, Col-I, Col-Il, a-SMA, MMP-2, and MMP-
9 in it. Results Compared with normal group, the left ventricular ejection fraction (LVEF), left ventricular fraction shortening (LVFS)
and body mass of rats in model group decreased (P<0.01), while the left ventricular end diastolic diameter (LVEDD), left ventricular
end systolic diameter (LVESD), NT—-proBNP content, heart mass index, and left ventricular mass index increased (P<0.01); the miR-
139 expression decreased (P<0.01), and the protein and mRNA expressions of Wnt3a, B—catenin, GSK33, Col-I, Col-Ill, a-SMA,
MMP -2, and MMP -9 increased (P<0.01); the myocardial tissue showed disordered cell arrangement and significant fibrosis,
accompanied by obvious inflammatory infiltration. Compared with model group, the LVEF, LVFS, and body mass of rats in SFI
group were higher (P<0.01 or P<0.05), while the LVEDD, LVESD, NT-proBNP content, heart mass index, and left ventricular mass
index were lower (P<0.01); the miR-139 expression increased (P<0.01), and the protein and mRNA expressions of Wnt3a, —catenin,
GSK3B, Col-I, Col-II, a-SMA, MMP-2, and MMP-9 decreased (P<0.01); cell arrangement tended to be neat in the myocardial
tissue, with reduced fibrous connective tissue hyperplasia, inflammatory cell infiltration, collagen fiber deposition, and fibrosis
degree. Conclusion SFI can improve cardiac function and alleviate myocardial fibrosis in rats with CHF, and its mechanism may be
related to the regulation of miR-139/Wnt/3—catenin signaling pathway.
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PR IgG (H+L) 3t HRP(HPERCALEN /] it S .
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1.4 FEMEHF

VINNO 6 LAB UL TR (Ll 5 12 18
AL CRHGERHTRNA R A ] ) s H1650 R A6 2w
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PR BT AL CRIINTTIC AR BB & e A BR 22 W) ) s DHP-
500 BUHL VIR BT FRAE (LT AOE I BT AR
ABRAT) s YD=-315 B #L (V14 A8 43 i i
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S (RS 6 mL-kg' SHREFIEHESE 10 mL-kg™
MK RICE A (I ST 6 mL-kg™ AEBEER
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EAOE B0 AT DRI R B AR E
IEFRE 3 AR O I o et 5 (0 B AR I o)
e L2 AR A (Zr b B AR R ) |
2.4.3 ELISA VEWEIMIE NT-proBNP /K K FURREE
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Z R ey e B K et i
K B R RGO TE 17 # HE  Masson 4,

245 RT—qPCR R EOHIZHZ miR-139 Wnt/B—
catenin MU IEFAEALARSCH F mRNA ARIK Tri-
zol $EEVLH S RNA J5 PAZH S mRNA AR | 3
5% cDNA, 7E NCBI 482 H &R 09751, i H
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P s 03 1, 3 a2 5 A B8 R B 3 3 i
L HE Co, BTG IR EE  [R) B Wil g — 20 1 't
ERET A3 IS ATl A Ve | X o YR/ B/ VI
FEHE
1 SMFIER

FEH F3(5'-3") B bp

GAPDH  IE[:ACAGCAACAGGGTGGTGGAC 252
S TTTGAGGGTGCAGCGAACTT

miR-139  IE[:TATTCTACAGTGCACGTGTCTCCA 76
JZI:GCTGTCAACGATACGCTACGTA

Wni3a  IE[:GAGTCTCGTGGCTGGGTGGA 108
R 11:GGGCTCGCAGAAGTTAGGTG

B-catenin 1E[A:AAGCCACAGGACTACAAGAAACGG 87
S I:AGCAGTCTCATTCCAAGCCAT

GSK3B  IEM:CTGCCATCGAGACATTAAACCAC 228
JZI):CCTAGCAACAATTCAGCCAACACA
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58 1E:GCCTACAGCCATACCACCCGGAA 116

JZ 11]:CCTACAGCACCCGGTATCCCA
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GSK3B(1:5 000) .Col-I(1:1 000).Col-II(1:1 000) .
a—-SMA (1:2 000) ,MMP-2(1:1 000) ,MMP-9(1:
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O NUEFLEALFE B R T H (P<0.01) s SECRIAAR L,
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Y TSI , 5 IEH AU L B A0 L

®3 BAKXR NT-proBNP KE EKRE OERERHR A O EREBIEHELE (x45,n=9)

4L NT-proBNP/(pg-mL") Rt/ R AR (mg - g7 L E AR (mg - )
EHA 350.95+16.35 444.22+25.02 2.34+0.09 0.41+0.02
R 587.23+30.47%* 353.33+25.84 % 3.07+0.11%* 0.70+0.06%*
SR 416.54£27.55" 426.78+36.55" 2.56+0.06" 0.48+0.03*
RICE I 465.58+31.23" 387.33+38.04" 2.47+0.06" 0.50+£0.05"
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IEH 4 1.26+0.22  1.00+0.29  1.07+0.21  0.85+0.27
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AR (P<0.01) , O ILEF HEALAH E B F Col-1, Col-TI
a-SMA MMP-2 MMP-9 mRNA X} ik i & %
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DA RN HEXEARIELLE

4TSS G , 5 IE R LA E R0 LA
41 Wnt3a B —catenin GSK3B,Col-I.Col-Ill .a—SMA |
MMP-2 MMP-9 & [ %35 B & 7 55 (P<0.01) 5 55
RIZH PUAE, SRR REE AL O Wnt3a
B —catenin ,GSK33 ,Col-I,Col- Il .« —-SMA MMP-2,
MMP-9 25 [ 3k W] i R#AIK (P<0.01 5 P<0.05), ¥
6 K 4,

£S5 BAKRBRONSHELHEXETF mRNA FikEbE (v+s,n=6)

A5 Col-1 Col-II a-SMA MMP-2 MMP-9
EHA 1.15£0.56 3.34%1.70 2.50+0.94 1.25+0.38 1.40+0.38
R 10.37:£1.59%* 17.89+4.67%* 9.89+1.79%* 5.30+1.35%* 6.48+1.55%%

e peR 2.98+0.57" 7.77£1.40% 5.60+0.98" 2.17+0.49% 2.54+0.46"
RALE AL 6.95+0.90" 12.67+2.25% 6.97+0.91% 3.730.44% 4.36+0.70%

S IE R A R, #+P<0.01 ; SHAIZ LS, #P<0.01,
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F6 BHKFOAEALR Wnt/B-catenin 5 S BB ROAL A LU EXEFEBRIALLE (345 ,0=5)

Wnt3a/GAPDH B-catenin/GAPDH GSK3B/GAPDH Col-I/GAPDH  Col-Il/GAPDH B-SMA/GAPDH MMP-2/GAPDH MMP-9/GAPDH

255

1EH 0.180.08 0.1120.03 0.14+0.05 0.100.06
I 0.50+£0.06%* 0.49+0.05%*  0.49£0.08%%  0.47+0.11%*
ZH 0.27£0.11% 0.2320.06" 0.24+0.06" 0.23+0.10*
K 0.38+0.06* 0.35+0.09* 0.35+0.07* 0.34+0.07"

0.13+0.04 0.10+0.03 0.10+0.03 0.15+0.04
0.58+0.09** 0.50+0.13%* 0.49+0.09** 0.48+0.05%*
0.20+0.03" 0.160.03* 0.18+0.06™ 0.25+0.08"
0.36+0.06" 0.33+0.07* 0.30+0.10* 0.37+0.04*

S IE R R, #+P<0.01 ; SEAIA LLEE ,*P<0.05,P<0.01

SR R
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w2 | L e o272 D
wnp-o [T — o2
GAPDH : . 36 kDa

B4 HBAKXROALBL Wnt/B—catenin 15 SiBEEE KA
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4 +Fig
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LVFS & 25 T [ IWAE W bm a0 3 Br , 1S AL 20 1l v
NT-proBNP 7KV 3 bt ; DO ERES 503 #r , B
2O WU RS ZE L , 05 R A R TR O L
LEYEALIA G, P I S AR VR 5 AR 3 IR A
G3 T BREAZH I B O IV 20 JILET 2 AR A S R 7
Col-I .Col-1I ,a~SMA .MMP-2 MMP-9 % 4l mR-
NA BYFAXS 35 5 34 2 FHE  miR-139 £ibw T
K% , Wnt/B —catenin 15 5 i [ #H 3¢ P F Wnt3a B -
catenin GSK3B Al mRNA (A1 Fe ik 44 i 3%
Fhes . AT IS0 VES:AY CHF K BRUETE WL 8.0 L
LA A0, FIEHOWIZHZ miR-139 Rk & i 3
N F%, Wnt/B—catenin {5 53l B .

S SR R 2T S A A, A £
a1 BF | 1580 BH A VR T, 367 Hh BH i 5 LR Y 4%
T , oA RO A S AT | S RSB YA A
S 2H5 NS BAT BRI R OB IR ARG, 1
MRS T, 53k 28 A Wk B TE O s, DAk
Wi i, e DI RES =, FFSEIESE , S G
HAYGE DL AEll 2O LT AR s
O ERG; ARECHUBE PERT, AT N 5 RS T L
I FE WGP,

miRNA i 2R S 5.0 SWREEER, 7E
SYEvEp T R A EEAEAR, miR-139 BA 4T
O USE T, v VT 4R 8 T 3 Wi, 54T 1S0 5
S0 LEH AR K AT ANP BNP 9, AT BT
JULER 1t F1 P T 4512 Wint/B—catenin {5 538
BEAE VR O LT A Ak Jr A 2 T HEAE Y, IE
HINOHES Wit (5 528 1R, 7RO ER0) ) 1%
{5 S BE AR HELF Ak, T Wt 35B057) AT 98 2
BLOMEREFHEALIR SS9, B—catenin J& Wnt {5518
BRI OCHEEE (12—, 5B A Ak % VIR W, T
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Wnt3a 5 142 B—catenin A ) , 7T FH 1 B-
catenin PERERR Y. , B LE A 28 1 RGAACU3)RI R A,
A Wnt3a 15 A AT 0 O JIE BT 4 200 i v Y
Wnt/B —catenin {5 5 , # il GSK3B W #G 4, fdi -
catenin #F A4HHIA% , AR AT YL BT 3R
B, miR—139-5p i i Wnt/B—catenin 8 1 7E Lo JIE
o Hh R4 AR P,

AR LE R W SRR A L, S S
R BURE AR AT 16 30 R ORI Bl ek
e, BIOCEEMAE AR BT U] 3 A0, 20 I S5 2 4 4
PR A 2 ot i AR A0 25 AT s DR S o Bl (BT 4
3T, L IBEFS SR LVEDD \LVESD W3 FF&, LVEF .
LVFS .3 I WAEYIAR S 34T, 175 NT—proB-
NP 7K 2 R B DO B S 4007, O L2 4354
SEHE Y MIHES ¥ TR 5, 21 Yk 45 4 1 23 AR F R
S 240 A 32 i 1Y b | G A 4 TR ] D £F
YA AR B B R s AR 1 BE PR A B0 Ar , SR
SRR BUOWIZHZ R miR-139 AN ik B E T
11, Wnt/B —catenin {5 5 i #% 4 5C K F Wnt3a B -
catenin ,GSK3B £ 1 F1 mRNA AHX 38 3k & 14 I F %
i, OIHLAPOIEF AR T Col-1,Col-1IT
a-SMA MMP-2 MMP-9 £ [1F1 mRNA FHX} 31k &
T 2 (A R e S PR S A R S
CHF KAWL A A O O, BLIRTROR AR
FOE R A 3, AT UL, SRS T Be a3
miR—139/Wnt/B —catenin {5 5 i 1% , & # 2(3% CHF
RELOIIRE SO WAL rIfE R

25 b AR LT 1S0 i A CHEF KRR,
PRV S BRSO CHE R RO WLEF 26 i 05 HL
il AR EE R SHHE SR RS 5 CHF KR
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TR 7E 4 S 56— PR miR-1395 Wnt/B-
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