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Abstract: Objective To sort out and analyze the ancient prescriptions containing Shigao (Gypsum Fibrosum), to explore the rule of
compatibility of Gypsum Fibrosum in the treatment of fever, and its antipyretic material basis combined with coordination chemistry
between the active components of organic small molecules and inorganic metal ions. Methods The prescriptions containing Gypsum
Fibrosum and antipyretic effect in the Dictionary of Traditional Chinese Medicine Prescriptions were collected, and the prescription
database was constructed. The occurrence frequency of each traditional Chinese medicine (TCM) was counted by Microsoft Excel 2019,

and the core drug combinations were obtained by analyzing the association rules of the drugs in the prescription by SPSS Modeler 18.0.
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The core drug combinations were analyzed by network pharmacology, and the core targets were obtained. Protein interaction analysis and
gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) enrichment analysis were carried out. The core drug
combination was titrated by isothermal titration calorimeter to verify whether it reacted or not. The research progress of organic components
of TCM-metal complex was summarized, and the material basis of antipyretic substance of Gypsum Fibrosum was explored. Results
Through screening 1440 prescriptions were included, mainly decoctions and powders. A total of 770 TCMs were involved, including 29
high-frequency drugs compatible with Gypsum Fibrosum (frequency > 100), which were mainly heat-clearing TCMs, deficiency-tonifying
TCMs and exterior-releasing TCMs. Sixteen two-item associations were obtained by association rule analysis, in which the active
components of the core drug combinations “Gypsum Fibrosum-Huangqin (Scutellariae Radix)” and “Gypsum Fibrosum-Gancao
(Glycyrrhizae Radix et Rhizoma)” were 43 and 99 respectively, and 51 and 94 targets were intersected with fever. The results of GO and
KEGG enrichment analysis showed that the combinations of the two core drugs probably regulated nuclear factor-kB (NF-«xB) signal
pathway mainly, cytokines such as inter leukin-6 (IL-6), tumor necrosis factor (TNF), nitric oxide (NO), mitogen activated protein kinases
(MAPK) signal pathway, TNF signal pathway were played a synergistic role. Taking the core drug combination “Gypsum Fibrosum-
Scutellariae Radix” as an example, the results of isothermal titration calorimetry test showed that there was a strong interaction between
Scutellariae Radix and Gypsum Fibrosum, and the coordination reaction between baicalin and calcium ion also occurred. It was proved
that the active components of Scutellariae Radix can interact with the metal ions in Gypsum Fibrosum. Through combing the research
progress of organic active components of TCM-metal complexes, it was inferred that the efficacy of Gypsum Fibrosum was closely related
to the formation of complexes between metal elements and organic components of TCM. Conclusion The “dry-method + wet-method”
combined with the concept of “coordination chemistry” were used to explore the antipyretic compatibility law and material basis of Gypsum
Fibrosum. 1t was considered that while Gypsum Fibrosum played an antipyretic role, rich elements could be partitioned with flavonoids,
anthraquinones and polysaccharides in TCM to form complexes, so as to enhance biological activity and play a synergistic effect, with
view to providing a new direction for the study of antipyretic material basis of Gypsum Fibrosum.
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Table 1 High frequency traditional Chinese medicines compatible with Gypsum Fibrosum (frequency > 100)
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Table 3 Efficacy distribution of traditional Chinese medicine compatible with Gypsum Fibrosum
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Fig. 6 GO enrichment analysis of “Gypsum Fibrosum-Scutellariae Radix”
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Fig. 8 KEGG enrichment analysis of “Gypsum Fibrosum-Scutellariae Radix”
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Fig. 9 KEGG enrichment analysis of “Gypsum Fibrosum-Glycyrrhizae Radix et Rhizoma”
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Fig. 10 Calorimetric titrations of Scutellariae Radix to Gypsum Fibrosum
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Fig. 11 Calorimetric titrations of calcium chloride to baicalin
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Table 6 Organic components of traditional Chinese medicine-metal complexes and their pharmacodynamic evaluation
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“—” represent not mentioned in the literature
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