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Construction of PBPK model of quercetin and predicting pharmacokinetic behavior in humans
XU Nu'?, SHI Miaoyingz, JIA Xudongz, YANG Xingfen1 , ZHANG Lei*, WU Yongningl‘2
(1. School of Public Health, Southern Medical University, Guangdong Guangzhou 510080, China;
2. China National Center for Food Safety Risk Assessment, Beijing 100022, China)

Abstract: Objective To use physiologically based pharmacokinetic (PBPK) model to predict the tissue distribution of
quercetin in human, and analyze its distribution and metabolic transformation process in different physiological
compartments, so as to supplement the deficiency of human experimental data, and provide technical support for health
risk-benefit assessment and safe intake formulation of quercetin. Methods Based on the physicochemical properties of
quercetin, physiological parameters of rats and ADME parameters, a rat PBPK model was constructed by GastroPlus
software. The predicted concentration-time curve of the model was compared with the measured data to verify the accuracy
of the main pharmacokinetic parameters. The model is further extrapolated to human PBPK model, and the accuracy,
sensitivity and correlation analysis are completed. Results The predicted and measured ratios of major pharmacokinetic
parameters of PBPK models in rats and human were within the error range of 0. 5 to 2 times, and the average folding error
and absolute average folding error were both at acceptable levels, indicating that the model was well fitted and the
prediction results were highly reliable. Conclusion The PBPK model of rats was successfully constructed, and based on
this model, the human pharmacokinetic behavior was predicted, which provided a theoretical basis for efficient and safe
use and management of quercetin.
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Figure 1  Chemical structure formula of quercetin
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Figure 2 PBPK model predicted the concentration-time curve of plasma and tissues in rats
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Table 2 Comparison of predicted and observed values of pharmacokinetic parameters predicted by the model
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Figure 3 The measured plasma value of quercetin in rats was matched with the predicted concentration-time curve
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Table 3 Compared the predicted and observed values of the validated aggregate pharmacokinetic parameters
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Figure 4 PBPK model predicted plasma and tissue concentration time curves of 200 mg quercetin exposed orally in human
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Figure 7 Predicted results of liver tissue and plasma concentrations
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