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Hepatotoxic components screening in Polygonum multiflorum by taking
OATP1B1/OATP1B3 transporters as targets

WANG Qi, WEN Hairuo, MA Shuangcheng
National Institutes for Food and Drug Control, Beijing 100050, China

Abstract: Objective To establish a rapid screening method for hepatotoxic components in Polygonum multiflorum by taking the
organic anion transporting polypeptide 1B1 and 1B3 transporters (OATP1B1,0ATP1B3) as the target. Methods At first, computer
molecular docking technology was adopted, and Discovery Studio 2.5 software was applied to molecularly dock the target
compounds with the OATP1B1/OATP1B3, and the target compounds were screened virtually with bilirubin as the reference objects.
Subsequently, the cell counting kit (CCK-8) method was used to investigate the toxicity of aloe-emodin-8-O-glucoside(AEG),
emodin-8-0-f-D-glucoside (EG), physcion-8-O-f-D glucoside (PG), and 2,3,5,4 '-tetrahydroxy stilbene-2-O--D-glucoside (TSG)
on human liver immortalized hepatocytes HepaRG after a 24 h treatment, and real-time PCR (qRT-PCR) was used to determine the
effects of the target compounds on the relative expression level of the OATP1B1/OATP1B3 gene in HepaRG cells. Results Docking
results with OATP1B1 showed that, polygonumnolide B3, cis-emodin-physcionbianthrones, polygonumnolide B2, emodin methyl
ether-8-f-D-(6'-O-acetyl)-glucoside, trans-emodin-physcionbianthrones, emodin-3-methylether-8-O-B-D-glucoside, polygonumnolide
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B4, rhubarb phenol-8-O-glucoside, EG, emodin-1-O- B -D-glucoside, AEG, rhubarb phenol-8-O- B -D-glycosidase, rhein-8-O-
glycosidase higher bilirubin score of 80%, can be initially identified as potential toxic ingredients. The results of docking with
OATP1B3 showed that frans-emodin-physcionbianthrones, PG, polygonumnolide A4 and polygonumnolide were higher than 80%
of the score of bilirubin, which could be initially identified as potential toxic ingredients. CCK-8 assay further confirmed that AEG,
EG and PG had hepatocellular toxicity, and the median inhibitory concentrations (IC,,) were 16.10, 49.43 and 69.44 pg-mL™,
respectively, which were consistent with the molecular docking results. Compared with control group, AEG and EG significantly
down-regulated OATP1B1 mRNA expression levels (P < 0.05). PG significantly down-regulated OATP1B3 mRNA expression level
(P < 0.05). Conclusion This study used the OATP1B1/OATP1B3 molecular docking technology as a starting point to effectively
predict the potential hepatotoxic components of Polygonum multiflorum, and a rapid and efficient high-throughput hepatoxicity
screening is achieved. These provide new ideas for the safety evaluation of traditional Chinese medicine.

Key words: Polygonum multiflorum; organic anion transporting polypeptide 1B1 (OATP1B1); organic anion transporting
polypeptide 1B3 (OATP1B3); molecular docking; hepatotoxicity; safety evalutation; aloe-emodin-8-O-glucoside; emodin-8-O-f-D-

glucoside; physcion-8-O-B-D glucoside
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Homology model structure (A) and Lagrange
diagram (B) of OATP1B1
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Fig. 2 Homology model structure (A) and Lagrange
diagram (B) of OATP1B3
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Fig.3 Effects of TSG, PG, AEG and EG on HepaRG cell activity (;:l:s, n=3)
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Table 7 Hepatotoxicity results
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