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Abstract  Objective: To integrate the quantitative structural property relationship (QSPR) model to predict
the absorption, distribution, metabolism, excretion (ADME) property parameters of compounds in the human
body and a physiological pharmacokinetic (PBPK) model to predict human pharmacokinetics (PK) profiles,

and then evaluate the predictive performance of the methods. Methods: The 14 compounds with in vitro
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physicochemical, biopharmaceutical, and clinically observed PK properties reported in the literature were used
as model drugs. The QSPR model of ADMET Predictor software was used to predict the physicochemical and
biopharmaceutical parameters of each compound, and the above predicted parameters were loaded into the
PBPK model of GastroPlus software to predict the PK curve and main PK parameters of each compound after
oral administration. The predicted and measured ADME/PK parameters were compared to assess the predictive
performance of the current models. Results: The absolute values of the physicochemical and biopharmaceutical
parameters predicted by the QSPR models and the observed values were relatively close, and both of them had a
good linear relationship (the correlation coefficients of most parameters were close to or exceeded 0.7). In these 14

compounds, there were 6 compounds (43%) whose predicted maximum plasma concentrations (C,,,,) were within

ax.

2-fold error of the observed value, and 9 compounds (64%) whose C,,,, were within 3-fold error; there were 7

compounds (50%) whose predicted areas under the concentration-time curve (AUC) were within the 2-fold error
of the observed value, and 8 compounds (57%) whose AUC were within 3-fold error. Conclusion: The combined

QSPR and PBPK models can be used to evaluate the ADME properties of compounds and further predict human

PK profiles. The validation of the current work showed that the method had high predictive ability.
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1 14 ADME
A pK, logP Po (+10%em:-s) S,/ (mg - mL™) F,./% R,
Lorcainide B 9.44 4.16 4.78 0.18@pH 9.5 15.0 0.70
Domperidone B 2.50; B 7.89 3.96 1.88 0.001 @ pH 8.0 6.1 0.74
Nebivolol B 8.40 4.03 1.86 0.12@ pH 8.1 2.0 1.20
Galantamine B 8.20 111 5.43 41@pH 7.7 82.2 1.20
Ketanserin B 7.50 3.30 7.14 0.001 @ pH 8.0 4.9 0.70
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1

=] K, logP Po (+10%em:+s™") S,/ (mg* mL™) F, /% R,
Ritanserin B2.07;B8.2 5.20 12.00 0.037 @ pH 6.1 0.8 0.65
Sabeluzole B3.4;B7.6 4.63 2.93 0.01 @ pH 6.9 1.4 0.82
Lubeluzole B4.27;B7.6 4.88 2.79 0.013 @pH 6.9 0.3 0.58
Ridogrel A 4.90; B 3.84 3.54 4.73 0.02@pH 5.4 33 0.77
Laniquidar B 3.30; B 7.90 5.50 4.56 0.064 @ pH 7.05 0.1 0.62
Mazapertine B 7.06 3.96 5.70 0.21 @ pH 8.9 1.1 0.52
Risperidone B3.11;B8.24 3.04 5.70 0.064 @ pH 8.7 10.0 0.67
Levocabastine A 3.20; B9.90 1.75 2.10 0.02 @ pH 6.0 453 1.20
Norcisapride B 3.00; B9.10 1.51 1.16 41 @ pH 8.0 62.5 1.60

TE: ACTRYE; BOWRIME; S, KIEMREL; P NEARGBENE; ¥, MIRHFELY 040G R, 20/ 25K EE L.

2 14 PK

sy Dose/mg (LC.L}f_I NN woho gcmn: . jAE(-?/mL_I ) FI%
Lorcainide 100 716 413 5.1 0.0601 0.494 35.29
Domperidone 60 343 157 76 0.102 0.259 1478
Nebivolol 5 80.5 1140 10.4 0.00201 0.0261 42.10
Galantamine 8 17.8 175 7.4 0.0426 0.427 88.59
Ketanserin 20 33.9 268 143 0.0714 0.279 46.81
Ritanserin 10 2.14 99 40.0 0.164 43 85.66
Sabeluzole 5 17 385 18.9 0.0145 0.22 74.07
Lubeluzole 10 8.46 181 176 0.0526 0.763 62.54
Ridogrel 400 441 303 7.54 17.1 86.7 94.65
Laniquidar 200 59.4 a2 106 0.187 0.352 9.98
Mazapertine 40 25.9 108 46 0215 0.65 NA
Risperidone 1 236 81 28 0.0079 0.032 70.64
Levocabastine 2 1.82 822 3 0.023 1.14 99.13
Norcisapride 15 252 646 9 0.0361 0.266 NA

H: NACKZRTSs Dose. Jfllt; CLOFERR; V.. 0AEWBL 1, HEREEN; C BRMZRIE ;. AUC. L Z5HE — 1]
MLk FRITERL F. A YRR
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