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Abstract: Objective To summarize and analyze the interaction among the action pathways, components and target proteins of Qishen
Capsules in the treatment of chronic stable angina pectoris (SAP) using network pharmacology, and to verify it at the protein level. To
provide research basis for the in-depth pharmacological mechanism study and clinical application of the active ingredients of Qishen
Capsules in the treatment of SAP in the future. Methods Based on the Traditional Chinese Medicine Systems Pharmacology
(TCMSP) database, the active ingredient action targets of Qishen Capsules were screened. Combined with the GeneCards and OMIM

databases to obtain relevant targets, a protein-protein interaction network was constructed to screen core targets. Gene ontology (GO)
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function and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis were conducted. A SAP rat model was

established. After 14 d of drug intervention, Western blotting was used to test the protein expression of related pathways in rats. Rat

cardiac function tests and cardiac HE staining were conducted to verify the efficacy of Qishen Capsules. Result A total of 49

components and 296 targets were screened. Further screening revealed that interleukin-6 (IL-6), tumor necrosis factor (TNF)-a and
albumin (ALB) were the main targets for the treatment of SAP. The results of GO and KEGG analyses suggested that the potential

targets of Qishen Capsules in the treatment of SAP were mainly concentrated on lipid and signaling pathways such as atherosclerosis,

apoptosis, PI3K-Akt, TNF, and HIF-1. The results of Western blotting showed that, compared with the sham group, the total protein

expressions of p-PI3K/PI3K and p-Akt/Akt in the model group were significantly lower than those in the sham group (P < 0.05); The

total protein expression of p-STAT3 /STAT3 was significantly higher than that in the sham group (P < 0.05). After administration, the

total protein expression of p-PI3K/PI3K in the medium and high doses was significantly increased compared with the model group (P <

0.05); The total protein expression of p-Akt/Akt in the high-dose group was significantly increased (P < 0.01); The total protein

expression of p-STAT3/STAT3 in the high-dose group was significantly decreased (P < 0.05). The results showed that the medium and

high-dose groups of Qishen Capsules could significantly improve the cardiac function of rats and alleviate myocardial cell lesions, etc.

Conclusion The results suggest that Qishen Capsules may exert myocardial protective effects by activating the PI3K/Akt pathway.
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and SAP targets of Qishen Capsules
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Fig.2 Network diagram of “Qishen Capsules-active ingredients-disease targets-diseases”
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3 KSREATT SAP $5 PPI L%
Fig. 3 PPI network of Qishen Capsules targeting SAP
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Fig. 4 Number of nodes of top 10 genes in PPI network
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Fig. 5 GO enrichment analysis
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Fig. 6 KEGG enrichment analysis
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Fig. 7 Key protein expression in rat myocardial tissue
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Fig. 8 Expression of key proteins in rat myocardial tissue
(X *s5,n=3)
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Table 2 Comparison of cardiac-related indicators in each group of rats ( X *s, n=6)

2H 5 i/ (gkg ™) LVAWSs/mm LVAWd/mm LVIDs/mm LVIDd/mm
pagict 3.3740.69 2.00+0.10 4.49+0.74 6.53+1.04
R 2.38+0.54** 1.80+0.22* 5.784+0.44"* 7.88+1.57"
KEZRE 0.19 2.40+0.34 1.81+0.09 5.0440.32% 7.0240.40

0.38 2.794+0.25 1.88+0.11 4.88+0.67* 6.81+0.43

0.76 3.00+0.60% 1.92+0.09 4.67+0.71% 6.65+0.66"
KZam AL 0.135 2.80+0.25 1.88+0.10 4.90+0.21* 6.88+0.65
NSO 0.065 65 2.714+0.21 1.85+0.08 5.00+0.54" 6.82+0.78

SxRALE: *P<0.05 *P<0.01 **P<0.001; SHELLLE. *P<0.05 *#P<0.01.
P<0.05 "P<0.01 "*P<0.001 vscontrol group; *P<0.05 *P<0.01 vs model group.

*3 HBEAROINEELER (X £5,n=6)
Table 3 Comparison of cardiac function among different

groups of rats ( X *s, n=6)

2151 FE/(gkg)  LVEF/% LVFS/%
Xof et 5533+4.55 37.10£5.02
Y 42.69+10.42" 26.12+6.08""
KZRE 0.19 4377+4.68 27.061+4.42
0.38 482346.11 29.80+5.60
0.76 52.29+6.76" 33.11%+4.19%
S S AL 0.135 49.65+4.70  30.12+3.44
RO 0.065 65 48.98+4.02  30.33+4.09

S A L "P<0.01  “"P<0.001; SR LA #P<0.05,
“P<0.01 **P<0.001 vs control group; *P < 0.05 vs model group.
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Fig. 9 Comparison of myocardial histopathological results among different groups of rats (HE, x200)
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