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Medicinal plants 

Background Methods Results Conclusion

➢WHO report: over 30% of all plant species been used for medicinal purposes

➢Important but Complex task:
➢ Varied and complex chemical constituents of medicinal plants
➢ Time consuming
➢ Expensive

➢So…

Need for new technologies and methods: 
in silico approaches



In silico approaches

Advantages

Quick and 
convenient

Predict a large 
number of 
chemical 

compounds

Improve the 
efficiency of 

evaluating 
the medicinal 

plants

Accurate

Network 
pharmacology 
(multi-target 

small 
molecular drug 

design)
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Methodology
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Methodology steps
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Confirmation of the 
objective

The acquisition of chemical 
compound information

Pre-treatment of chemical 
compounds

Virtual screening

Analysis of target sets

Background Methods Results Conclusion



Confirmation of the objective
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I. Common herbs with a more complex mechanism that of other herbs.

II. Herbs with a long history of traditional usage but fewer studies on 
their phytochemistry and pharmacology.

III. Herbs with a history of traditional usage but now with a new 
utilization.
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The acquisition of chemical compound information
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I. Collection of chemical compound information
i. separation and purification of the compounds in a local laboratory

ii. literature reports

iii. small molecule compound databases

zinc

KEGG
Chem-TCM

CNPD

CHMIS-C

PubChem

NCI

Alkamid

NAPRALERT

TCMSP
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Pre-treatment of chemical compounds
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I. Prediction of drug-like properties
i. Structural characteristics: hydrogen bonding, polar surface area, 

lipophilicity, shape, molecular weight, and acid dissociation constant (pKa). 

ii. Physicochemical properties: solubility, pH value, permeability and chemical 
stability. 

iii. Biochemical properties: metabolism protein binding affinity and transport 
ability.

iv. Pharmacokinetics and toxicity: half-life, bioavailability,drug interactions 
and half lethal dose, LD50. 

II. ADME/T selection
i. absorption, distribution,metabolism, excretion and toxicity

III. Exclusion of false-positive compounds
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Virtual screening
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Molecular docking

• relies on the characteristics of the receptor

Pharmacophore theory

• is an abstract set of molecular features that are necessary for the 
molecular recognition of a ligand by a biological macromolecule

Small molecular shape similarity

• defined as a database search technique based on the quantitative 
structure–activity relationships of compounds with the same mechanisms
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Common virtual screening softwares
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Molecular Docking

• Affinity

• AutoDock

• Dock

• Glide

• FlexX

• Dockit

• ZDock

Pharmacophore 
model

• Apex-3D

• DISCOtech

• Discovery Studio

• GASP

• SEAware

Small molecule 
shape similarity

• CerberuS

• FlexS

• BRUTUS

• WEGA
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Analysis of target sets
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Analysis and annotation of target information

•Uniprot

• RCSB

• BindingDB

• BioGRID

•DRUGBANK

• KEGG

• STRING

Construction of network pharmacology

• Ingenuity Pathway Analysis (IPA) software

• KEGG pathway database

•MetaCore
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Different network visualization tools
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I. CADLIVE

II. Cytoscape

III. Graphviz

IV. Pajek

V. VANTED

VI. VisANT

VII. YANAsquare
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Chemical compound information

13

Background Methods Results Conclusion



ADME/T
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Virtual screening
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Molecular Docking

Pharmacophore 
modeling

Small molecule 
shape similarity 
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Network pharmacology
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Conclusion 17

➢ This methodology is superior to conventional screening because it requires only structural 
information on compounds and can perform multi-target screening of a vast number of 
compounds in a relatively short period of time, which can drastically reduce the cost and time of 
drug development. Moreover, combining this in silico methodology with pertinent pharmacological 
experiments could significantly enhance the efficiency of medicinal plant research and new drug 
discovery.
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