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[ Abstract] Objective To analyze the medication rules of national patent traditional Chinese medicine
(TCM) compound prescriptions for the treatment of atrial fibrillation (AF) and explore the potential mechanism
of action of the core drug combinations. Methods Patent TCM compound prescriptions for AF were retrieved
from China National Intellectual Property Administration patent database, and a drug database was established.
Frequency statistics, association rules, and cluster analysis were used to summarize the prescription rules
and screen out the core drug combinations. Network pharmacology was further applied to predict the active
components, targets, and signaling pathways, and molecular docking was used to verify the mechanism of action.
Results A total of 188 patent compound prescriptions for AF were included, involving 304 types of TCMs.
High-frequency drugs included Ophiopogon Radix, Salviae Miltiorrhizae Radix et Rhizoma, and Rehmannia
Radix, with warm and sweet properties, mostly belonging to the heart meridian, and the main functions were
tonifying deficiency, circulating blood and transforming stasis, and calming the mind. Association rules mining
yielded 13 drug pairs, and cluster analysis identified 5 drug combinations, among which Ophiopogon Radix-
Glycyrrhizae Radix Preparata-Rehmannia Radix was the core drug combination. Network pharmacology
identified 11 active components and 72 target proteins, with key targets including AKT1, HSP90AA1, and
MAPK]1, mainly involving pathways such as chemical carcinogenesis-receptor activation and lipid metabolism-
atherosclerosis. Molecular docking results showed that CYP2C19 with diosgenin, CYP2C19 with daturilin, AKT1
with danshenol A, and PIK3CA with dihydrochelerythrine all exhibited strong binding activity. Conclusion
The treatment of AF with national patent TCM compound prescriptions mainly focuses on tonifying qi and
nourishing yin to restore the pulse, supplemented by promoting blood circulation, clearing heat, and calming
the mind. The core drug combination of Ophiopogon Radix-Glycyrrhizae Radix Preparata-Rehmannia Radix
may exert therapeutic effects on AF through components such as danshenol A and dihydrochelerythrine, acting
on key targets such as AKT1 and CYP2C19, and regulating pathways such as chemical carcinogenesis-receptor

activation and lipid metabolism-atherosclerosis.

[Keywords] Atrial fibrillation; Traditional Chinese medicine compound; National patent; Medication

rules; Mechanism of action; Data mining; Network pharmacology; Molecular docking
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Figure 1. The screening flowchart of the national
patented TCM compound for the treatment of AF
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Table 1. The top 20 most frequently used drugs in the national patented TCM compound for treating AF

75 259 R iR (% ) 75 254 AR Wi (% )
1 s 60 2.64 11 A% 39 1.72
2 F1& 50 2.20 12 LS 35 1.54
3 Hb 46 2.02 13 Lo 34 1.50
4 P 45 1.98 14 Jew 34 1.50
5 K H 44 1.94 15 WKz 33 1.45
6 FERL 9 1.85 16 R 33 145
7 b 41 1.80 17 HA 32 141
8 E1E| 40 1.76 18 Wit 32 1.41
9 e 40 1.76 19 =t 32 1.41
10 He 39 1.72 20 W 31 1.36
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Table 2. Classification of drug efficacy and frequency statistics in the national patented TCM compound for
the treatment of AF
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Table 3. Analysis results of association rules for high—
frequency medications in the national patented TCM
compound for the treatment of AF
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Figure 7. The PPI network (A) and core targets (B) of the core TCM combination for the treatment of AF
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Figure 9. The "TCM-component-target—pathway—disease" network diagram for the treatment of AF
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Table 4. The main active ingredients of TCM for the treatment of AF

i MOL ID*5: A AR JEX[E] LB ST
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4 MOL001987 B-sitosterol B4 i 1 18 M
5 MOL000449 stigmasterol T 11 W, L4
6 MOL004903 liquiritin HEH 10 K H
7 MOL000546 diosgenin HBEER 9 E&
8 MOL002813 aucubin Bk 7 Mg
9 MOL008397 daturilin SRR 5 H#E
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Figure 10. Thermal map of the binding energy between the active ingredients of TCM for treating AF and
the core target molecules
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Figure 11. Docking conformations of TCM active ingredients for AF treatment with core targets
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