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[ Abstract]
analgesic effects of Glycyrrhizae Radix et Rhizoma by structure-activity omics. Method: On the basis of the

Objective: To reveal the pharmacodynamic substances for the anti-inflammatory and

previous study about the screening of active components in vitro, this study explored the effects of flavonoids in
Glycyrrhizae Radix et Rhizoma in vivo. The flavonoids in Glycyrrhizae Radix et Rhizoma and their direct targets
for the anti-inflammatory and analgesic effects were obtained from the Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP), PharmMapper, Swiss TargetPrediction, DisGeNET,
and Online Mendelian Inheritance in Man (OMIM ). STRING and Cytoscape 3.7.2 were employed to establish
the protein-protein interaction (PPI) network of key targets. Molecular docking was performed to simulate the
binding of five targets with high degrees to flavonoids in Glycyrrhizae Radix et Rhizoma, on the basis of which
the key core targets were selected. The targets were used as a bridge to correlate the structures and effects of one
or more classes of chemical components in Glycyrrhizae Radix et Rhizoma. According to the binding affinity
between flavonoids with different structures in Glycyrrhizae Radix et Rhizoma and targets, the relationships
between compound structures and core targets were discussed. Result: The flavonoids in Glycyrrhizae Radix et
Rhizoma reduced the content of prostaglandin E, (PGE,) in the rat model of pain induced by formalin,
demonstrating definite anti-inflammatory and analgesic effects. Sixty active compounds (flavonoids) with anti-
inflammatory and analgesic effects of Glycyrrhizae Radix et Rhizoma were obtained. With the total score as the
standard, prostaglandin-endoperoxide synthase 2 (PTGS2) and mitogen-activated protein kinase 3 (MAPK3)
were selected as the key core targets of Glycyrrhizae Radix et Rhizoma for the anti-inflammatory and analgesic
effects. Except that flavones showed selectivity of binding to MAPK3, the other flavonoids of Glycyrrhizae
Radix et Rhizoma showed strong binding to PTGS2 and MAPK3, and the structures containing glycoside
fragments showed stronger binding affinity to the targets. The introduction of chain olefins in the ring of
chalcones facilitated the binding to the targets. The isopentenyl fragment in flavonols may cause the difference in
binding affinity. The parallel combination of a ring into pyran ring in flavanes was not conducive to the binding to
the target. The electric charge, liposolubility, and steric hindrance of the substituent group on the B ring of
isoflavones directly affected the binding affinity. Conclusion: This study adopts structure-activity omics to
analyze the material basis for the anti-inflammatory and analgesic effects of Glycyrrhizae Radix et Rhizoma.
Structure-activity omics provides new ideas and methods for predicting the pharmacodynamic substances of
traditional Chinese medicine.
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