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[ Abstract] Objective: To explore the material basis and mechanism of Nardostachyos Radix et

Rhizoma (NRER)-Agrimoniae Herba (AH) , the herbal pair effective in regulating the liver, invigorating Qi,
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and calming palpitations, in the treatment of premature ventricular contractions (PVCs) by network
pharmacology and molecular docking. Method: The chemical components and targets of NRER and AH were
collected from the Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform
(TCMSP) combined with relevant literature. GeneCards, Online Mendelian Inheritance in Man (OMIM) , and
DrugBank were used to predict the potential targets against PVCs. STRING platform was used for protein-protein
interaction (PPI) analysis. Metascape platform was used for Gene Ontology (GO) and Kyoto Encyclopedia of
Genes and Genomes (KEGG) enrichment analysis. Cytoscape 3.8.0 was used to construct the NRER-AH
component-potential target-signaling pathway network. The main target proteins underwent molecular docking to
the active components of NRER-AH by AutoDock 4.2.6. Result: The targets of nine active components in
NRER-AH (such as quercetin, kaempferol, and acacetin) against PVCs mainly involved tumor necrosis factor
(TNF) , mitogen-activated protein kinase 1 (MAPKI1) , and protein kinase B1(Aktl). The potential targets were
mainly enriched in 26 signaling pathways, such as pathways in cancer and the advanced glycosylation end
product (AGE) -receptor of advanced glycosylation end product (RAGE) signaling pathway. The results of
molecular docking showed that the majority of the active components (92.59% ) of NRER-AH had good binding
activities with the main target proteins TNF, MAPK1, and Aktl. Conclusion: The active components of NRER-
AH can regulate cardiac ion channels, resist inflammation, and combat oxidative stress to treat PVCs through
multi-target and multi-pathway interventions. They can also improve symptoms related to depression and anxiety
by inhibiting monoamine oxidase activity and protecting nerves from damage. This study is expected to provide
research ideas and the theoretical basis for further exploring the material basis and mechanism of NRER-AH in
the treatment of PVCs.

[Keywords] Nardostachyos Radix et Rhizoma; Agrimoniae Herba; arrhythmia; network pharmacology;
molecular docking
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Table 1 Main chemical components of Nardostachyos Radix et Rhizoma and Agrimoniae Herba
241 MOLID Fric s iy OB/% DL
A MOL001040 Gsl (2R)-5,7-Z F2 He-2-(4-FR R L) IR W -4-T [ (2R)-5, 7-dihydroxy-  42.36 0.21
2-(4-hydroxyphenyl)chroman-4-one |
MOL010543 GS2 5246 (acaciin) 39.84 0.71
MOLO001689 GS3 4 AWk & (acacetin) 34.97 0.24
MOL000359 GS4 7% 8§ B (sitosterol ) 36.91 0.75
MOL007088 GS5 [} Z: B ( cryptotanshinone ) 52.34 0.40
MOL010540 GS6 H #25 #7 il (Nardosinone ) 66.34 0.17
i % MOL001002 XHC1 AR (ellagic acid) 43.06 0.43
MOL000422 XHC2 111 25 1} (kaempferol ) 41.88 0.24
MOL000492 XHC3 (+)-JLE [ (+)-catechin ] 54.83 0.24
MOL000006 XHC4 A Ji# % 2 (Luteolin) 36.16 0.25
MOL000098 XHC5 Hi Ji2 2% (quercetin) 46.43 0.28
MOL006178 XHC6 il %8 ¥ 2 (agrimoniin) 19.38 0.28
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Table 2 GO enrichment analysis for potential targets of active ingredients of Nardostachyos Radix et Rhizoma-Agrimoniae Herba in

treatment of premature ventricular contractions
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41 o 25 i G0:0031983 HE I (vesicle lumen) 12
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Fapmaboilild G0:0032813 [ I8 IR BE K 37 AR 5 7 45 4 (tumor necrosis factor receptor superfamily binding) 6
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Fig. 2 KEGG enrichment analysis for potential targets of active
ingredients of Nardostachyos Radix et Rhizoma-Agrimoniae

Herba in treatment of premature ventricular contractions
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Table 3 Network node characteristic parameters of potential targets of active ingredients of Nardostachyos Radix et Rhizoma-Agrimoniae

Herba in treatment of premature ventricular contractions

AL HERE Iz R i HERE I R
TNF 13 0.028 211 0.471 111 TGF-8, 9 0.014 252 0.458 874
MAPK1 12 0.022 447 0.471 111 TP53 9 0.020 983 0.462 882
Aktl 12 0.021 108 0.475 336 MAPKS 9 0.010 246 0.425 703
IFN-y 10 0.016 542 0.462 882 Caspase-3 9 0.014 709 0.458 874
IL-6 10 0.011 958 0.462 882 JUN 9 0.009 959 0.458 874
PTGS2 10 0.066 407 0.466 960 CXCL8 9 0.011 675 0.458 874
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Fig. 4 Molecular docking potential targets of tactive ingredients

of Nardostachyos Radix et Rhizoma-Agrimoniae Herba in

treatment of premature ventricular contractions
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