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Mechanism study of prescription to treat Xiaoke based on the property
and flavor theory of Chinese medicine and network pharmacology
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Abstract: Property and flavor theory of traditional Chinese medicine (TCM) is the core base for clinical
treatment of diseases. However, few research about its chemical and biological characterization was performed.
In this paper, network pharmacology was adopted to review patterns around the theory of TCM. “Xiaoke”
prescription database, which combinations of herb medicines for diabetes therapy, was firstly built to explore
prescription regularity and screen core paired-components. The prescription regularity and molecular mechanism
of flavor composition were explored through the relationship of “drug-compound-target-pathway-function” by
ChEMBL, CTD and KEGG datebase. As a result, the tastes of “Gan” (sweetish taste) and “Ku” (bitter taste)
were the popular therapeutic flavor to regulate the disorder of glucose and lipid metabolisms. The mechanism
of Xiaoke was summarized from representative traditional Chinese medicine partner “Zhimu-Huangbai” and
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“Huangqi-Gegen”. The key components of “Gan”, including saponins stimulated insulin secretion, improve

insulin resistance and promote glucose utilization. The components of “Ku”, including flavonoids and alkaloids

regulate inflammatory cytokines, promoted the utilization of glucose, improve endocrine and metabolism through
MAPK, PI3K-Akt, PPAR signal pathway. The TCM therapeutic mechanism about “Xiaoke” was preliminarily

summarized to clear “heat” by anti-inflammation and immunoregulation, to regulate glucolipid metabolism for

removing the satiation of digestion, and to improve the utilization of insulin and diabetes complications for

endocrine adjusting. The results demonstrate that therapeutic principle of TCM for “Xiaoke” is comprehensive

via multi pathway. This study provides a new research method and strategy for exploring the mechanism of

TCM for diabetes therapy.

Key words: Xiaoke; drug property; network pharmacology; glucolipid metabolism; mechanism
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Table 1 Frequency of herbs in the Chinese traditional patent
medicine for treating Xiaoke

No. Name Frequency No. Name Frequency
1 Maidong 221 15 Bagqia 72
2 Gancao 220 16 Shudi 70
3 Tianhuafen 209 17 Zexia 69
4 Renshen 187 18 Rougui 67
5 Huangbai 156 19 Shaoyao 66
6 Dihuang 115 20 Danggui 64
7 Zhimu 113 21 Shanyao 58
8 Huangqi 106 22 Shanzhuyu 52
9 Wuweizi 97 23 Digupi 48

10 Fuling 96 24 Chifuling 48

11 Shengjiang 94 25 Baizhu 46

12 Shigao 82 26 Muli 46

13 Huangqin 81 27 Dazao 45

14 Gegen 80
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Wuweizi
zhimu— @
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Figure 1 Network on core combinations in depth of Xiaoke
formulae (support degree: 7.5%, confidence =0.9)
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Table 2 Active compounds and structure types of high frequency herbs for treating Xiaoke
Herb Flavor Property Compound Structure type Reference

Maidong Gan, Ku Han Ophiopogonjaponicus polysaccharide Polysaccharides [10]
Ruscogenin Saponins [11]
Gancao Gan Ping Glycyrrhizic acid Saponins [12]
Liquiritigenin Flavonoids [13]
Tianhuafen Gan, Ku Han Trichosan Polysaccharides [14]
Renshen Gan, Ku Ping Ginsenoside Saponins [7]
Huangbai Ku Han Berberine Alkaloids [15]
Dihuang Gan, Ku Han Catalpol Terpenoids [16]
Zhimu Ku, Gan Han Mangiferin Flavonoids [17]
Sarsasapogenin Saponins [18]
Huanggi Gan Wen Astragaloside Saponins [19]
Wuweizi Suan, Gan Wen Schisandrin Lignans [20]
Fuling Gan Ping Poriacocos mushroom polysaccharides Polysaccharides [21]
Shengjiang Xin Wen 6-Gingerol Phenols [22]
Shigao Xin, Gan Han Calcium sulfate dihydrate Inorganic salts [23]
Huanggin Ku Han Baicalein Flavonoids [24]
Gegen Xin, Gan Liang Puerarin Flavonoids [25]
Bagia Gan, Ku Ping Naringenin Flavonoids [26]
Shaoyao Ku, Suan Han Paconiflorin Saponins [27]
Danghui Gan, Xin Wen Angelica polysaccharides Polysaccharides [28]
Ferulic acid Phenols [28]
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Figure 2 The “compound-target-pathway” network of medicinal composition related to Xiaoke. Yellow triangle represents compound,

pink rhombus represents target, blue circle represents pathways.
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Figure 3 Mechanisms of f-cell dysfunction and insulin resistance in type 2 diabetes
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