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Investigation of potential hepatotoxic components in Polygonum multiflorum
based on molecular docking and rat liver microsome inhibition test
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Abstract: Objective Based on UGT1A1l enzyme-mediated bilirubin metabolism UGT1A1 enzyme protein was constructed by
homology modelling to study the toxic effects of potential hepatotoxic components in Polygonum multiflorum. Methods The
UGTI1A1 enzyme protein structure was constructed by homology modeling method. Then bilirubin and the main anthraquinones
(emodin, chrysophanol, rhein, hydroxy emodin, emodin-8-O-beta-D-glucoside and emodin methyl ether) in P. multiflorum were
molecularly docked with UGT1AL1 protein to investigate the binding target and the action mode. Rat liver microsome incubation
system (RLM) was used to determine the inhibitory effect of anthraquinone monomer components on UGT1A1 enzyme by adding a
series of concentration of bilirubin reference solution and monomer reference solution to calculate the apparent inhibitory constant
(K)). Results Molecular docking results showed that there were nine active pocket regions in UGT1A1 protein structure, and the
binding pocket of bilirubin was identified as site F; Six monomers were mainly concentrated in two active pocket regions: emodin,

hydroxy emodin, emodin-8-O-beta-D-glucoside and chrysophanol docking entry site F; emodin methyl ether and emodin acid
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docking entry site C. The binding free energy (IE) of emodin methyl ether and emodin acid in site C of UGT1A1 enzyme protein

was lower. In site F, emodin-8-O-beta-D-glucoside, emodin and hydroxy-emodin had higher IE values and stronger binding ability.

in vitro inhibition experiments showed that emodin-8-O-beta-D-glucoside, emodin and hydroxy emodin showed strong competitive

inhibition, which was consistent with the results of molecular docking. Conclusion Emodin-8-O-beta-D-glucoside, hydroxy emodin

and emodin have strong inhibitory effects on UGT1Al-mediated bilirubin metabolism. The UGT1A1 enzyme protein model can

effectively predict the potential risks of drugs.

Key words: Polygonum multiflorum; UGT1A1 enzyme; bilirubin; anthraquinones; homologous modeling; molecular docking; rat

liver microsome inhibition experiment; safety evaluation
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Fig.1 Sketch map of homology modeling
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