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Around 15% of latin american adult population suffers from biliary lithiasis.  

PURPOSE

In Latin american, ancestral knowledge about the
natural treatment of diseases involves the use of
medicinal plants. However, studies are needed to
identify the phytochemicals present in these plants
capable of interacting with the agents related to
gallstone formation.
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Bile crystallizes when there is an imbalance in the amount of its components, 
forming gallstones.

imbalance

bile salts

phospholipids

cholesterol
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FXR receptor modulates yellow stones and β Glucuronidase black stones

FXR

β Glucuronidase
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Conformations of FXR receptor

Image taken from:  Merk, D., 2019, fig 3.  https://doi.org/10.1038/s41467 -019-10853-2
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From 9% to 14% of compounds had Hepatic active biological properties
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Diversity of compounds with hepato -active biological response
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Energetic distribution of compounds per dataset for the FXR receptor

database sets vs agonist
conformation FXR

database sets vs partial  agonist
conformation FXR
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database sets vs antagonist 
conformation FXR

Energetic distribution of compounds per dataset for the FXR receptor 
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Top 10 potential phytochemical agonists
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Top 10 potential phytochemical as partial agonists
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Top 10 potential phytochemical derivatives as agonists/partial agonists
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Ligand efficiency table of the phytochemical derivatives as potential 
agonists/partial agonists
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Pharmacokinetics of Top 10 derivatives 
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Toxicity of Top 10 derivatives
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Reactivity index for the best derivatives in vacuum

Agonist Partial agonist
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Reactivity index for the best derivatives in water

Agonist Partial agonist
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2D, 3D interactions and NCI of the potential agonist  A_31
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RMSD of the molecular dynamics of the potential agonist  A_31
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Summary 
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❏ From all compounds, only 10% (1200) presentes favourable biological hepatic 
according to way2drug and molinspiration 

❏ PERUNPDB presents the highest diversity, although it was the smallest database

❏ the SISTEMTIX database contains phytochemicals with an overall low affinity energy

❏ top 10 potential natural products and top 5 derivatives come from SISTEMATX, NuBBE 
and BIOFACQUIM 

❏ The compounds analyzed are stable in vacuum and water
.

❏ Non polar interactions are more abundant in agonist.

❏ The complex analyzed showed better stability than the ligand at 100 ns
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