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Abstract: Objective To investigate the prescription patterns and potential mechanisms of action of patented Chinese herbal formulas
in the treatment of viral myocarditis (VMC) using R language-based data mining and a network pharmacology approach. Methods
Through retrieving the patent database of the National Intellectual Property Administration, patent formulas for treating VMC with
traditional Chinese medicine were collected. Using R language, frequency analysis, analysis of medicinal properties, flavors and
meridian tropisms, association rule mining, and cluster analysis were conducted to identify the core herb combination. Furthermore,

network pharmacology was employed to screen the active components and targets of the core combination, with validation through
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molecular docking and molecular dynamics simulations. Results A total of 299 national patented Chinese herbal compound
prescriptions were included, involving 679 distinct herbs. High-frequency herbs included Astragalus membranaceus and Salvia
miltiorrhiza. The herbal properties were predominantly warm, with sweet flavor being the most common, and the herbs primarily acted
on the Heart and Lung meridians. Association analysis identified two-herb combinations such as “S. miltiorrhiza-A. membranaceus”
and three-herb combinations like “S. miltiorrhiza-Schisandra chinensis-A. membranaceus”. Cluster analysis yielded five new
prescriptions, including “Panax ginseng-Atractylodes macrocephala-Polygala tenuifolia-Ligusticum chuanxiong-Angelica sinensis”
“Glycyrrhiza uralensis-Rehmannia glutinosa-Poria cocos-Ziziphus jujuba var. spinose”, and “Forsythia suspense-Lonicera japonica-
Isatis indigotica”. The core herbal combination identified was S. miltiorrhiza-S. chinensis-A. membranaceus. Network pharmacology
results indicated that the primary active components of this core combination for treating VMC included quercetin, kaempferol,
luteolin, tanshinone I, 7-O-methylisomucronulatol, isorhamnetin, and cryptotanshinone. The core therapeutic targets were AKT1,
IL1B, TP53, IL6, TNF, CASP3, and MMP9, primarily acting on the TNF signaling pathway and IL-17 signaling pathway. Molecular
docking results demonstrated that cryptotanshinone, an active component of the herbal combination, exhibited the strongest binding
affinity with MMP9. Molecular dynamics simulations further confirmed the stable and tight binding between cryptotanshinone and
MMP9. Conclusion The core herbal combination of S. miltiorrhiza-S. chinensis-A. membranaceus is commonly used in national
patented Chinese herbal compounds for treating VMC. Its core active components, such as quercetin and cryptotanshinone, exert
therapeutic effects by targeting key molecules including AKT1, TP53, TNF, and MMP9, regulating signaling pathways such as TNF
and IL-17, and intervening in the core pathological processes of VMC—inflammation, apoptosis, and fibrosis.

Key words: patented formula; viral myocarditis; R language data mining; network pharmacology; molecular docking; molecular

dynamics simulation; cryptotanshinone
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