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Abstract : The physiologically based pharmacokinetic(PBPK) model was used to predict the human internal dose of
benzo(a)pyrene(BaP) exposure. The parameters of the model were optimized based on bayes statistics and Markov Chain Monte
Carlo simulation (MCMC), and the optimized model was adopted to derive the reference value regarding the internal dose of BaP. It
was found that the accuracy of the model was significantly improved after calibrating the posterior parameters by Monte Carlo
simulation, and the validation results of two datasets showed that the sums of squared residuals were reduced by 72% and 94%. The
PBPK model was based on the pharmacokinetic of BaP and its metabolite 3-hydroxybenzo(a)pyrene(3-OHBaP). The internal
concentration distribution of BaP followed the order of fat>kidney>skin>slowly perfused tissue>richly perfused tissue>venous
blood>liver, while that of 3-OHBaP was in the order of kidney>richly perfused tissue>fat>lung >venous blood >slowly perfused
tissue> liver>skin. Besides, the sensitivity analysis indicated that the rich perfused tissue-blood distribution coefficients showed the
strongest influence on the model output, which sensitivity coefficient exceeded 200%. While the coefficients related to excretion
showed the weakest influence, and only sensitivity coefficient of glomerular filtration rate Kgg exceeded 1%. According to the
reference concentration 2.0x10 *mg/m® recommended by U.S. Environmental Protection Agency, the biomonitoring equivalent of
BaP was derived based on the optimized PBPK model. The results showed that the reference value for the occupational populations
was 0.405pmol/mol creatinine (i.e., the mean concentration of 3-OHBaP in urine), which lays a foundation for the quantitative health
risk assessment based on the human internal dose.
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Fig.5 The concentration-time curve of 3-OHBaP in urine
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