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Comparative study on components of traditional Chinese medicine for
exterior-relieving and apocrustic efficacy based on chemical informatics
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Abstract: Objective To provide a reference for the study of the efficacy and structural properties of chemical components of
traditional Chinese medicine, the important physical and chemical properties, Murcko skeleton and the Bayesian distance of the
chemical components of exterior-relieving herbs and apocrustic herbs were compared. Methods First of all, the chemical
components were obtained and the plane structure documents after duplicate checking and merging were downloaded by searching
the keywords of traditional Chinese medicine for exterior-relieving and apocrustic efficacy in TCMSP, ETCM, TCMD databases.
Then, Discovery Studio4.5 was used to calculate the important characters and statistical parameters of molecule |u|. When |u|>1.96,
it indicated a significant difference between the components of exterior-relieving herb and apocrustic herb. The CDK package of
KNIMEA4.3.2 was adopted to complete the process of hydrogenation and glycosylation removal and the RDKit package was used to
calculate the Murcko skeleton. Results The components of exterior-relieving herbs and apocrustic herbs were obviously different
in 11 physical and chemical properties, including the number of the aromatic rings, the number of molecular rings, molecular weight,
the number of hydrogen receptors, water-solubility, polar surface area, the number of hydrogen donors, cytochrome P450 2D6,
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blood-brain barrier, ALogP, and the predictive fraction of plasma protein binding. Benzene ring, flavonoids, cyclohexene,

cyclohexane skeleton were accounted for a larger proportion in the components of exterior-relieving herbs, while lupine alkane,

dibenzocyclooctadiene lignans, and isoquinoline alkaloid skeleton were accounted for a larger proportion in the components of the

apocrustic herbs. According to the Bayesian distance, the relative distance between securing essence and reducing urination

components-consolidating exterior and antiperspirant components, and consolidating exterior and antiperspirant components-

constraining lung and astringing intestine components was greater than those between wind-cold dispersing components-wind-heat

dispersing components. Conclusion There was an internal relationship between the efficacy and structural properties of chemical

components of traditional Chinese medicine. There are obvious differences in physicochemical properties and high frequency

Murcko skeleton in chemical components of TCM with different functions.

Key words: efficacy; chemical components; physical and chemical properties; Murcko skeleton; Bayesian distance
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