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(Abstract] Objective To explore the effects of Wenyang Zhenshuai Granules (WZG) on ventricular remodeling in rats with

chronic heart failure (CHF) based on the regulation of Wnt/B—catenin signaling pathway. Methods A CHF rat model was established
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via intraperitoneal injection of doxorubicin (DOX). After successful modeling, rats were randomly assigned to model group (CHF
group), WZG low—dose group (WZG-L group, 0.72 gkg), WZG medium—dose group (WZG-M group, 1.44 gkg), WZG high—-dose group
(WZG-H group, 2.88 gkg), and enalapril group (ENP group, 1.8 mgkg), with ten rats per group. An additional ten rats served as
normal control group (NC group). The NC and CHF groups received equal volumes of distilled water, while the remaining groups
received corresponding drugs by gastric gavage at their respective doses for four consecutive weeks. Echocardiography was used to
evaluate cardiac function. Serum N-terminal pro-brain natriuretic peptide (NT-proBNP) levels were measured by ELISA. Left
ventricular mass index (LVMI) was calculated to evaluate ventricular remodeling. Myocardial tissue pathology and collagen volume
fraction (CVF) were examined using Masson’s trichrome staining. Western blot was performed to determine the Dishevelled -1
(DVL1) and B-—catenin protein expressions in myocardial tissues. Results Compared with the NC group, rats in the CHF group
exhibited increased left ventricular internal diameter at end -diastole (LVIDd), left ventricular internal diameter at end -systole
(LVIDs), and LVMI (P<005, P<001), decreased ejection fraction (EF), and left ventricular shortening fraction (FS) (P<0.01), disorganized
myocardial fiber arrangement, increased CVF (P<0.01), higher serum NT-proBNP levels (P<0.01), and up-regulated expressions of
DVL1 and B-catenin in the myocardial tissues (P<0.01). Compared with the CHF group, the WZG-L, WZG-M, and WZG-H groups
exhibited reduced LVIDd, LVIDs, and LVMI (P<0.01), increased EF and FS (P<0.01), alleviated myocardial pathological injury with
decreased CVF (P<0.05, P<0.01), lower serum NT—proBNP levels (P<0.01), and downregulated DVL1 and B-catenin expressions in the
myocardial tissues (P<0.05). Conclusion WZG can effectively ameliorate myocardial injury in rats with DOX-induced CHF, mitigate
myocardial fibrosis, and inhibit ventricular remodeling. Its mechanism of action may be associated with the suppression of the
abnormal expression of key proteins in the Wnt/B—catenin signaling pathway.
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Fig.1 Color Doppler echocardiograms of rats in different groups

WZG-HH
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Table 1 Comparison of cardiac function of rats in different groups (x+s)
2151 n LVIDd/mm LVIDs/mm EF/% FS/%

NC 21 10 5.41+0.08 2.71£0.11 85.03+1.20 56.59+0.73

CHF 2 9 8.79+0.07% 6.68+0.11% 47.11+1.65% 35.31£0.79%

ENP 2 10 7.8120.06%+* 5.91+0.12% 62.09£1.19k:* 41.49+1.00"*
WZG-L 4 10 7.4720.09x8& 5.1720.08%#8& 63.12+£1.10%* 46.48+0.5] 788
WZG-M 41 10 6.76£0.07"#8% 3.88+0. 128 78.13+1.55u& 50.92:+£0.83# &
WZG-H 4 10 7.0720.07%x8& 4.1920.08"##8¢ 69.52+1.67Hw& 48.47+0.70%488

.5 NC A HE,*P<0.01; 5 CHF 4l HeAE, #%P<0.01; 5 ENP 41 Fbis, “P<0.01,

£2 RAKRIE NT-proBNP &2 LLE (x+s)
Table 2 Comparison of serum NT-proBNP levels of rats

in different groups (x+s)

25 n NT-proBNP/(pg/mL)
NC 4 10 84.50+7.64

CHF £ 9 779.83+5.41%

ENP 41 10 285.68+7.74%5
WZG-1 41 10 224.23+10.68%#5
WZG-M 24 10 209.71:+6.84%#38&
WZG-H 41 10 216034834788

. 5 NC 21 b4, #P<0.01; 5 CHF 41 Hb#¢, #*P<0.01; 5 ENP
2l A, 4P<0.01,

£®3 KBAKR LVMI Bb% (v+s)
Table 3 Comparison of LVMI of rats in different groups (x+s)

20 51 n LVMI/(mg/g)
NC 241 10 1.98+0.11
CHF 41 9 2.89+0.10%
ENP 2 10 2.62+0.06%+
WZG-L 4 10 2,480,088
WZG-M 21 10 2,120, 1] #sess
WZG-H 21 10 2.5020,08 %<

5 NC 45, #P<0.01; 5 CHF #H b3, **P<0.01; 5 ENP 21
H#E, 4P<0.05, %P<0.01

WZG-L4A |
B2 HHEXROAL Masson LBE (x400)

Fig.2 Masson’s staining of myocardial tissue of rats in different groups (x400)

WZG-M4A

24 WZG S ARBROAF 4N IR0

Masson 4 {025 8 g 7k NC 2H K B0 ILZH 2145
FYSEHE JEAS T, O LT 2 HES 48 55, oA LA 5 Ji
JEUUAR, 5 NC 4UAIH , CHF 2R RO LT 4R ES 2
L, 200 e [ e B S8 3K e A B e SR DU AR I 22
(P<0.01), 5 CHF 41 L% ,ENP 41 WZG-L 4 |
WZG-M 2 \WZG-H 4100 WL S0 B 5 2540 AN )
FREEVE O WU GEHED BN | e S 2F 4 SR
PR (P<0.01), 5 ENP 44, WZG-L 41 \WZG-
M 41 \WZG-H 4 CVF F#IK(P<0.05,P<0.01), T
2.3k 4,
2.5 WZG T REBOAAZL DVLI B—catenin & H
FRIXHIR N

5 NC 41 He#¢, CHF 41 DVL1 B-catenin 75 435
TR (P<0.01) . 5 CHF 4 HAS  ENP 41 \WZG-L
41 \WZG-M 21 \WZG-H 41 DVLI ,B—catenin & 45
BIKPE R (P<0.01) , 5 ENP 2 S, WZG-M 4
K WZG-H #H DVLI B—catenin &5 [k K F K F#
(P<0.05,P<0.01), FEWLIE 3 %5,

WZG-H4H
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F4 BAKR CVF LLE (3+s)
Table 4 Comparison of CVF of rats in different groups (v+s)

51 n CVF/%

NC 21 10 7.51+0.80
CHF 41 9 53.05+0.74%
ENP 4H 10 32.69+0.79%

WZG-L 41 10 26.92:0.53 8
WZG-M 21 10 25.29:+0.49% ¢
WZG-H 21 10 26.25+0.40%58¢

. 5 NC 4148, #P<0.01; 5 CHF #H [b%F, **P<0.01; 5 ENP 41
AR, 4P<0.05 ,%P<0.01

72 kDa
~ 92kDa

y | 37kDa

3 BFHAXRRONEARAEZELEIKE
Fig.3 Protein electrophoresis profiles of myocardial

tissue of rats in different groups

R5 HFAHAKRBOIAELR DVLL, B-catenin BB RIE
IKELEER (r£s)
Table 5 Comparison of DVL1 and B-catenin protein
expression levels in myocardial tissues of rats in

different groups (x+s)

215 n DVLI1/GAPDH B—-catenin/GAPDH
NC #41 10 0.18+0.05 0.51+0.05

CHF 4 9 0.93+0.07* 1.26+0.11%

ENP 2 10 0.77+0.07% 0.97+0.09%
WZG-L # 10 0.7320.05% 0.89+0.05x
WZG-M 4 10 0.52+0.06%*¢ 0.7120.05%x<
WZG-H 4 10 0.6720.06™#+4 0.82+0.05 4«

. 5 NC 4 R, #P<0.01; 5 CHF 2H [b&sg, *#P<0.01; 5 ENP 41
R, 4P<0.05,%4P<0.01

3 iWig

CHF &0 M P AL i fe 212 B B, vl
L ek B ks O URESE 2 2R I R 5 &
CHF & BH ST 32 XN E R AL DA REZ
— BRI, CHF W &b A e 4 B, H i
INH D3 A SE CHF & AR F % R A% D HL TR
Al B O TIRE R WAL M E R OB
FFEFRI RO WUAH ML AE K | LT 2 200 14 5 R e D
LT Y3 2 SR U R I R AT AR TR AL
2 i [ J5, 0 UG 4 AR, R0 IO L 5 ) 7 5

g ae™, R, .0 WU AEAL FISESZ 0 28 T A
BRI R B G CHE FR G5 SRS

FHEEZGRYT CHF P AR FERGE O I RE I
FRAEAR B A 0 B A T LA SRR Hh R A
INH,CHF J& T A BARSE ZAE, O 75 A R
TR IR MAZRE AR . IGYT LA g SR FE 5 LR K
A, WZG 2R A 4 ERO T EER A 5T7,
I PRI FH E 36 AR 4E T v BRI 23 IRAR TR |
WeBAZE ; L2 H L, AT BBk — & SR
2y, IR 4 2 ), T2 EE Bl R 1
SR Tk B 2880 AR f B TR K DATE K i, — 3 3
R 2 A TR M, TR SRR, A,
BEnT By Rz 2503191, SOABL T BRAR I By A= Akt
757 (G4t - 307 \ig 5 1) BCUEAR . HEoh
fdrzly RN PE 45 RITh . A BCORE S, &Rk
7 R AR SPARIK Z 20588, AF9EIESE, WZG
]S A A 2 A0 T B A T AR CHE 1Y)
PERT, JEHLHI B /Iy RNA-155/22 245006 AL R
fif} 14(mitogen—activated protein kinase 14, MAPK14)
i K EEIEgR S RNA BIC/miR—155 il DL K £k 44
F A,

FESEPREH A AR SRR, AWFSEE A DOX 75
S CHF R BB | g — 2D AR L BRI, B
B (CR IR - BRI SR8 ) Be A48 1 WZG6
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