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Effect of Chikusetsusaponin IVa on Myocardial Fibrosis Induced

by Isoproterenol in Mice*
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ABSTRACT Objective: To investigate the mechanism of Chikusetsusaponin (IVa) on myocardial fibrosis induced by isoproterenol
(ISO) in mice. Methods: 40 BALB/c mice were randomly divided into four groups: normal control group (n=10), ISO model group
(n=10), IVa low-dose group (n=10) and IVa high-dose group (n=10). The mouse myocardial fibrosis model was established by subcuta-
neous injection of ISO. The IVa dose group was treated with IVa at the same time, and the normal group was treated with the same
amount of normal saline. Masson trichrome standard and HE staining were used to analyze and evaluate cardiac histomorphology and
collagen deposition. The area of cardiomyocytes was measured by wheat germ agglutinin (WGA) staining. Autophagy related markers
(LC3-1I, Beclinl and p62) and AMP-activated protein kinase(AMPK)/mammalian target of rapamycin(mTOR)/Unc-like kinasel(ULK1)
signal pathway related markers were detected by Western blot. The contents of angiotensin II (ANG II) and type I procollagen carboxy
terminal peptide (PICP) in serum were detected by enzyme-linked immunosorbent assay (ELISA). Results: After high-dose IVa (15
mg/kg), HW/BW and LVW/BW increased compared with ISO model group, while the contents of Ang II and PICP in serum
decreased. I'Va alleviates the injury of cardiomyocytes in heart tissue in a dose-dependent manner. After subcutaneous injection of ISO,
collagen deposition in myocardial stroma was obvious, and collagen deposition decreased significantly after IVa treatment. IVa can effec-
tively reduce the area and size of mouse cardiomyocytes induced by ISO. IVa can effectively inhibit the decrease of LC3- Il and Beclinl
protein and the increase of p62 protein induced by ISO. AMPK directly phosphorylates ULK1 (ser555) and indirectly inhibits ULK1
(ser757) phosphorylation by inhibiting mTOR phosphorylation, which were involved in the reduction of autophagy activity in ISO in-
duced myocardial fibrosis mice. In addition, both low-dose and high-dose IVa groups significantly increased AMPK phosphorylation, in-
hibited mTOR phosphorylation and decreased ULKI1 (ser757) phosphorylation. Conclusion: IVa activates autophagy through
AMPK/mTOR/ULK]1 pathway and reduces ISO induced myocardial fibrosis. It shows that IVa is a potential candidate drug for anti my-
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ocardial fibrosis and a potential drug target for the treatment of heart disease.
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R 1 BA/NFR HW/BW #1 LVW/BW b (xt )
Table I Comparison of HW/BW, LVW/BW in mice of each group(xt s)

Groups HW/BW(mg/g) LVW/BW(mg/g)
Normal control group 0.17+ 0.02 0.08% 0.01
ISO model group 0.22+ 0.04* 0.13% 0.02*
IVa low-dose group 0.19+ 0.03" 0.12+ 0.01%
IVa high-dose group 0.18+ 0.02* 0.10x 0.01%
F value 7.534 5.610
P value 0.038 0.041

0.30 4
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Fig.1 HW/BW, LVW/BW in mice of each group
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Table 2 Comparison of serum Ang II and PICP levels in mice of each group(x+ s)

®2 SENRIME Ang I F1 PICP K F L& (xt 5)

Groups Ang II(ng/L) PICP(ng/mL)
Normal control group 40.11x 3.24 5.67+ 0.82
ISO model group 63.52+ 6.97* 7.43+ 0.91*
IVa low-dose group 55.14+ 458" 6.52+ (.84"
IVa high-dose group 49.03% 4.10% 6.29+ 0.76
F value 12.634 10.624
P value 0.001 0.006

Note: Compared with the normal control group, *P<<0.05; Compared with ISO model group, “P<<0.05.
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Fig.2 Serum Ang II and PICP levels in mice of each group
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Fig.3 Pathological changes of cardiomyocyte injury in mice in each group(x 400)
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Fig.4 Collagen deposition in myocardial tissue of mice in each group(* 200)
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Table 3 Comparison of average cardiomyocyte area of mice in each group

(xt 5)
Groups Cardiomyocyte area( um?)
Normal control group 1762+ 94
ISO model group 3381+ 142*
IVa low-dose group 2116+ 125
IVa high-dose group 1834+ 119*
F value 12.065
P value 0.008

Note: Compared with the normal control group, *P<<0.05; Compared with
ISO model group, “P<<0.05.
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Fig.5 Average area of myocardial cells in each group
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Table 4 Expression of LC3-1I, Beclinl and p62 proteins in myocardial tissue

Groups LC3-1I Beclinl p62
Normal control group 1.4+ 0.2 1.9+ 0.3 1.2+ 0.2
ISO model group 0.5+ 0.1* 1.2+ 0.2* 1.8+ 0.3*
IVa low-dose group 0.9+ 0.1 2.5+ 0.4 1.3+ 0.2
IVa high-dose group 1.2+ 0.2° 1.8+ 0.37 0.9+ 0.1
F value 12.385 8.204 10.375
P value 0.000 0.006 0.000

Note: Compared with the normal control group, *P<<0.05; Compared with ISO model group, “P<<0.05.
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Fig.6 Expression of LC3- I, Beclinl and p62 proteins in myocardial tissue
Note: A: Normal control group; B: ISO model group; C: IVa low-dose
group; D: IVa high-dose group.
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Fig.7 Expression of AMPK-mTOR-ULK1 signal pathway protein in heart
tissue
Note: A: Normal control group; B: ISO model group; C: IVa low-dose
group; D: IVa high-dose group.
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Table 5 Expression of AMPK-mTOR-ULKI1 signal pathway in heart tissue

Groups p-AMPK/AMPK p-mTOR/mTOR p-ULK1( Ser555 )/ULK1 p-ULK1(Ser757 )/ULK1
Normal control group 9.1 1.1 6.8+ 0.8 0.80% 0.30 0.40% 0.10
ISO model group 4.5% 0.7% 13.6+ 1.9% 0.64+ 0.21* 0.94+ 0.33*
IVa low-dose group 54+ 0.7 8.8+ 1.0° 0.55+ 0.16 0.24+ 0.08"
IVa high-dose group 8.6 1.0% 4.5+ 0.7 0.54% 0.16 0.31% 0.08
F value 17.005 22.524 1.254 5.064
P value 0.000 0.000 0.806 0.039

Note: Compared with the normal control group, *P<<0.05; Compared with ISO model group, “P<<0.05.
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