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A Novel Approach for Calculating Kinetic Parameters of Drug-Metabolizing Enzymes
Based on Multiple Depletion Curves
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Abstract: Aiming at the substrate depletion method widely used in multiple drug filtering, establishes a linear equation
of enzymatic reaction based on drug decay curve and proposes a new method for linear conversion solution of enzymes kinetic
parameters. Determines decay curves of nine probe metabolic reactions in human liver microsomes and obtains by linear
regression the Michaelis constant K, maximum velocity of the metabolic reaction V. and intrinsic clearance CL, . Comparing
with traditional substrate depletion curvilinear fitting method, verifies the effectiveness of the new method. Multi-linear decay
curve mapping is a simple, intuitive and reliable data visualization method.
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Table 1 LC-MRM detection parameters for the probe reactions
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2C19 5~400 2197134 ESI+ 26
2D6 1~200 2727171 ESI+ 52
2D6 0.5~100 262188 ESI+ 20
2El 5~400 168 132 ESI- 20
3A4/5 0.5~50 326 7291 ESI+ 37
3A4/5 2~300 2897109 ESI+ 35
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Fig.2 Curvilinear fit of depletion rate constants versus drug concentration for metabolic reactions in human liver microsomes
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Fig. 3 Linear regression algorithm of depletion rate constants versus drug concentration for metabolic reactions in human liver microsomes
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Fig. 4 The correlation of enzymes kinetic parameters calculated by linear regression algorithm and traditional curvilinear fit approach
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