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Abstract: Objective To simulate the time course of occupancy rates of 10 antipsychotic drugs including haloperidol, sulpiride,
melperone, clozapine, quetiapine, risperidone, ziprasidone, remoxipride, amisulpride and raclopride on the dopamine D, receptors
(DRD,) in vivo. Methods The modeled pharmacokinetic parameters (PK parameters) of 10 antipsychotic drugs were obtained by
simulating and calculating the pharmacokinetic data of the oral and intravenous administration; The binding kinetic parameters (BK
parameters) and the intracellular DRD, receptor synthesising kinetic parameters (TK parameters) of 10 antipsychotic drugs were
obtained based on published literature data. Based on the acquired PK, BK and TK parameters we can establish a mathematical
calculation model (PK-BK-TK model) for receptor occupancy of 10 antipsychotic drugs. Results The maximum receptor occupancy

rates of all the nine antipsychotic drugs at the clinically recommended doses were above 65%, and the predicted curves of receptor
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occupancy rate in vivo were consistent with their duration of clinical efficacy. The reasonable dose of raclopride was 2 mg.

Conclusion The PK-BK-TK mathematical model can effectively evaluate the receptor occupation process in vivo after oral

antipsychotic drugs, which provides a new research idea and method for assessing the activity and potential toxicity of compounds

antagonize DRD, receptors in vivo.

Key words: dopamine D, receptor; antipsychotic drugs; PK-BK-TK mathematical model; receptor occupancy; binding kinetics;

haloperidol; sulpiride; melperone; clozapine; quetiapine; risperidone; ziprasidone; remoxipride; amisulpride; raclopride
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Fig.1 Simulations of time course of DRD, receptor occupancy by antipsychotic drugs
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Table 4 Parameters of time course of occupancy rates of

nine antipsychotic drugs on DRD2 in vivo
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Fig. 2 Simulations of time course of DRD, receptor occupancy by antipsychotic drugs with different ways of dosing
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Fig. 3 Simulations of the time course of DRD, receptor occupancy by raclopride with different ways of dosing
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Table 5 Parameters comparison of time course DRD,
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Fig. 4 Simulations result of time course of receptor
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