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Development of individualized risk evaluation method for chemicals: strategy
using artificial xenobiotic-metabolizing enzymes
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The aim of this study was to develop the personalized risk assessment method
for xenobiotics such as endocrine-disruptors substances. The hepatic and intestinal glucuronidation
of daidzein and S-equol in humans, monkeys, dogs, rats, and mice was examined in an in vitro system
using microsomal fractions. Daidzein glucuronidation activities of were monkeys >> rats > humans >

mice for liver microsomes, and rats > monkeys > humans > mice for intestinal microsomes,

respectively. S-equol glucuronidation activities were rats > monkeys > mice > dogs > humans for
liver microsomes, and rats > mice > dogs > monkeys > humans for intestinal microsomes, respectively.
These findings demonstrated that the metabolic abilities of UGT enzymes toward daidzein and S-equol
in the liver and intestines markedly differed among humans, monkeys, rats, and mice, and this study
will aid in the assessment of the safety and toxicity of xenobiotics in the environment.
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Km  Vimax CLint 19.0 uM 3.38 nmol/min/mg protein 178
pL/min/mg protein Michaelis-Menten
CLint 49 53 1.0 0.7
4'- 7- Michaelis-Menten
Km  Vimax CLint 79.7 uM  0.88 nmol/min/mg protein 1.1
pL/min/mg protein Michaelis-Menten
2 biphasic
CLint 4.0 1.0 1.0 1.0
7- Michaelis-Menten Km Vi
ClLint 12.8 uM, 1.79 nmol/min/mg protein, and 141 pL/min/mg protein
Michaeli-Menten biphasic
CLint 2.4 2.2 1.0 0.7
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Menten Km Vmax CLint 138 lJ,M, 107
nmol/min/mg protein, and 77.5 pL/min/mg protein ClLint 1.0
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UGT
1.
K Virax: CLint . . 2
(uM) (nmol/mim /mg protein) (uL/min/mg protein) Kinetic model R
7-Glucuronidation
Human 19017 3382023 178 +12 Michaelis-Menten 0.991 +0.005
Monkey 437+0.14 37.1=15 8510 =590 Michaelis-Menten 0.978 +0.002
Rat 2.89+0.54 267=015 944 £ 177 Atypical 0.810 = 0.004
Mouse 103 =10 12810 12411 Michaelis-Menten 0.994 = 0.006
4"-Glucuronidation
Human 79.7+93 0.883=0.98 11.103 Michaelis-Menten 0.996 +0.003
Monkey Biphasic 0.995 £0.002
High-affinity phase 419+1.20 0.181=0.018 44674
Low-affinity phase 70279 0.841=0.136 39217
Rat 176 +25 0.836 = 0.080 476+0.36 Michaelis-Menten 0.998 £ 0.001
Mouse 117+ 10 131011 11204 Michaelis-Menten 0.994 £0.004
Each value represents the mean + SD of three separate experiments.
2.
Km Virax CLint : . 2
(uM (nmol/mim/mg protein) (uL/min/mg protein) Kinetic model R
7-Glucuronidation
Human 128+13 1.79+ 0.06 141 £15 Michaelis-Menten 0.984 +0.005
Monkey 20926 6.47+0.58 31016 Michaelis-Menten 0.993 =0.002
Rat 11707 3.87£0.02 33218 Michaelis-Menten 0.989 +0.003
Mouse Biphasic 0988 £0.004
High-affinity phase 717154 0.806+0.09 114+13
Low-affinity phase 994 +65 337017 34016
4"-Glucuronidation
Human 138=x13 107004 77555 Michaelis-Menten 0.986 £0.004
Monkey 846+43 0499+ 0023 590016 Michaelis-Menten 0.991 £0.005
Rat 147 +35 0.592+ 0.089 4.09+0.33 Michaelis-Menten 0.994 +0.005
Mouse 892+49 0.472+0.011 5302032 Michaelis-Menten 0.987 +0.003
Each value represents the mean + 5D of three separate experiments.
S
S
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7- 4'- Michaelis-Menten
7- 4- 2 biphasic
7- biphasic 4'-
Michaelis-Menten CLint
7.6 5.8 4.9 2.8 1.0
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protein 0.04 mL/min/mg protein 7- 4'-
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3 S
Ko | — CLint Kinetic model
(M) (nmol/mim/mg protein) (mL/min/mg protein)
7-Glucuronidati on
Human 140+1.7 7.24+0.53 0.52+0.02 Michaelis—Menten
Monkey 841+£078 65+2 315005 Michaelis—Menten
Dog Biphasic
High-affinity phase 046=x0.13 0.38+0.08 084+015
Low-affinity phase 525+66 25511 049+0.04
Rat 750086 121+16 160004 Michaelis—Menten
Mouse 17.1+088 iB6+14 2254015 Michaelis—Menten
4"-Glucuronidation
Human 215+£38 1.15+0.15 0.05£0.00 Michaelis—Menten
Monkey 226+44 288063 0.13£001 Michaelis—Menten
Dog Biphasic
High-affinity phase 062+014 0.13+0.01 022+004
Low-affinity phase 56.1+132 361045 0.07+0.01
Rat 13719 37641 276011 Michaelis—Menten
Mouse Biphasic
High-affinity phase 974141 350035 036+003
Low-affinity phase 120+37 196+62 0.16+0.01
Each value represents the mean = SD of three separate experiments.
4, S
K. | L— CLint Kinetic model
(uM) (nmol/mim/mg protein) (mL/min/mg protein)
7-Glucuronidation
Human 754+0.13 1.82+0.03 024+001 Michaelis—Menten
Monkey 203£20 651034 0.32+0.02 Michaelis—Menten
Dog 3.41+£0.06 0.73£0.03 0.21+£0.01 Michaelis—Menten
Rat 10.1£07 486051 048+£0.02 Michaelis—Menten
Mouse Biphasic
High-affinity phase 8§82+040 492+0.14 056001
Low-affinity phase 211+51 134+24 0.07+£0.01
4" -Glucuronidation
Human 10202 037001 0.04+0.00 Michaelis—Menten
Monkey 210+£32 039002 0.02+£0.00 Michaelis—Menten
Dog 221007 0.34+0.01 0.15+£0.00 Michaelis—Menten
Rat 149+06 329+£33 220013 Michaelis—Menten
Mouse Biphasic
High-affinity phase 943+£159 093+0.11 0.10+£0.01
L ow-affinity phase 193 £46 120+£1.8 0.06+0.01

Each value represents the mean = SD of three separate experiments.
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