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Abstract: Objective The hypernetwork theory based on hypergraph is applied to construct the hypernetwork of traditional Chinese
medicine prescriptions, explore the topological characteristics of its group, and mine the group information and high-order association
relationship of medicinal materials. Methods Sorting out the prescriptions in the book “Practical Three-flavor Traditional Chinese
Medicine Prescriptions” and traditional Chinese medicine information databas (TCM-ID), and obtaining two traditional Chinese medicine
prescription databases, respectively. Each traditional Chinese medicine prescription as super edge, every medicinal material as the node to
build a hypernetwork model of traditional Chinese medicine prescriptions. By calculating the topological index of the hypernetwork, the

composition sequence and distribution law are analyzed, and the visual results are presented with the help of Pyplot function in Python
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software. Results A total of 9 234 prescriptions are included in the two datasets, and uniform and non-uniform hypernetworks models
were constructed depending on the different sources of the two datasets. In the uniform hypernetwork model, there were 2 719 prescriptions
and 1 404 herbs, and Huanglian (Coptidis Rhizoma) and Huangqin (Scutellariae Radix) were the largest frequent herbs in the two-tuple
group. Although Scutellariae Radix was an important herb in the two-tuple group, it did not appear in the top 10 single herbs. In the non-
uniform hypernetwork model, there were 6 515 prescriptions and 2 381 herbs. The three tuple herbal groups with the largest frequency
were Coptidis Rhizoma, Scutellariae Radix and Gancao (Glycyrrhizae Radix et Rhizoma). Although Coptidis Rhizoma was important herb
in the three-tuple herbal group ranked first, its single herbal medicine ranking was the seventh. The group degree distribution of the two
traditional Chinese medicine prescription hypernetwork obeys the power-law distribution, indicating that the distribution of drug group
has the scale-free property, which mean that the drug group with greater frequency was more important. Conclusion The medicinal herbs
in the prescription system are pharmacologically complementary, the perspective of evaluating the importance of single medicinal materials
or herb pairs is relatively simple, the use of hypergraph-based hypernetwork modeling of traditional Chinese medicine prescription system
breaks through the limitation of point-pair association in ordinary complex network modeling. It is conducive to better describe the high-
order interactions in the real-world complex system of prescriptions and effectively excavate the important medicinal material groups in
the prescriptions. In addition, there are close multiple correlations among the medicinal materials in the medicinal materials groups with
large grouping value, which can provide theoretical reference for the research and development of new prescriptions and innovative drugs.
Key words: hypergraph; traditional Chinese medicine prescriptions hypernetwork; collective degree; distribution of collective degree;

scale-free distribution; traditional Chinese medicinal materials group
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Table 2

Two to seven tuple traditional Chinese medicinal materials groups ranked in top five groups dgree of hypernetwork Hrc
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