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Mechanism of mono- hydroxylation of daidzein in human liver microsomes
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(1. Departnent of Clinical Pharmacy , Second Xiang Ya Hospital , Central South University , Changsha 410011, China ;
2 . Cinical Pharmacology Institute , Central South University , Changsha 410078 , China)

Abstract: Aim  To identify the cytochrome P450 ( CYP) isoform (s) involved in daidzein mono
hydroxylated metabolites using human liver microsomes . Methods Kinetic analysis of the rates of formation of
mono hydroxylated metabolites of daidzein, including 7,8 ,4/-trihydr0xyisoﬂav0ne (7,8 ,4/-THI) , 7 ,3/ ,4/-
trihydroxyisoflavone ( 7,3’ ,4-THI) and 6,7, 4 -trihydroxyisoflavone (6,7 ,4-THI) , was performed using
human liver microsomes ( HLM) and recombinant enzymes at substrate concentrations ranging from 0.5 to 400
pmol'L'l . Nine selective inhibitors or substrate probes specific for different CYP isoforms were applied for
screening the isoform (s) responsible for mono hydroxylated metabolism of daidzein. Results  Michaelis-
Menten kinetic parameters were best fitted to one- component enzyme kinetic model . The mean K,( umol* L~ 1)
and V,, (pmol*g '*min ') values were 27 £10 and 4.8 £2.1, 54 %22 and 2.3 £1.0, 51 29 and
2.2 0.8, for the formation rates of 7,8 ,4-THI, 7,3 ,4-THI, and 6,7 ,4 - THI, respectively . Furafylline ,
the CYPI A2 specific inhibitor, estrogen, and monoclonal antibody raised against human CYPl A2 ( MAB-1 A2)
apparently inhibited the formation of mono hydroxylated metabolites , The 1C;, of Fur for the formation of 7 ,3/ s
4 - THI , 6.7 ,4/-THI and 7,8 ,4’-THI was 1.0, 0.9 and 0.8 mol*L ™", respectively . The IC;, of estrogen for
the formation of 7,3 ,4-THI, 6,7 ,4-THI and 7,8 ,4 - THI were 51 , 60 and 64 mol*L ' , respectively . The
ICs, of MAB-1 A2 for the formation of the mono hydroxylated products was 1 mol* L', but neither other selective
inhibitor nor substrate probes, including coumarin ( CYP2D6) , sulphaphenzole ( CYP2C9/10) , omeprazole
(CYP2C19) , quinidine ( CYP2D6) , diethyldithiocarbamate ( CYP2El ) , troleandomycin ( CYP3A4) and
keteconazole ( CYP3 A4) , did so with human liver microsomes . Conclusion The in vitro studies indicated that
daidzein mono hydroxylated products were principally metabolized by CYPl A2 in human .
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Figure 1 Response of ESI-MS protonated molecule S 201 C
chromatogram for daidzein ( DDZ, nfz 255) and THI &
( m z 271) . Standard elution profile of daidzein ( A) , of LSt
THI ( B) ; elution profile of daidzein ( C) and of THI ( D) 0
derived from daidzein incubated in liver microsomes )
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Figure 2 Representative Eadie- Hofstee plots for daidzein
hydroxylated metabolites in human microsomes reaction
system: 7,8 ,4-THI (A) , 7,3 ,4-THI (B), 6,7 ,4-
THI ( C)

Table 1 Kinetic parameters of daidzein mono
hydroxylated metabolites obtained from human liver
microsomes revealing a monophasic behavior in the
Eadie Hofstee plots

7.8 ,4-THI 7,3 4-THI 6,7 ,4-THI
Group

K Vinax K Vinax Kn Vinax
HLO1 30. 46 3.36 83.57 2.36 47.77 1.41
HLO2  22.20 8.01 61.06 3.95 28. 61 2.98

HLO3 34.71 4.82 51.37 2.18 73.60 3.12
HLO4 10.86 2.61 21.70 1.16 19.06 1.44
HLOS 36.07 5.01 51.46 1.78 88.37 2.12
x=*s 27 %10 4.8 %2.1 54%22 2.3*1.0 51 %29 2.2%0.8

Daidzein (0.5 - 400 pmol*L™') incubated with 5 human liver
microsomes ( HLO1 - HLO05) . K, (umol*L ') : Michaelis
Menten constant ; V,, [ umol* mg" ' ( protein) * min”' 1: Maximum

reaction velocity . n=5, x*s

CYP (
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e—¢7,8,4-THI; 0—07,3 ,4-THI; a —a 6,7 ,4-THI; A: Furafylline ; B: Estrogen; C: Diethyldithiocarbamate ; D: Troleandomycin; E:

Quinidine ; F: Coumarin; G: Omeprazol ; H: Ketoconazole ; I: Sulphaphenazole

Figure 3

rates relative to control activity ( without inhibitor) , mean values of 5 liver microsomes

Table 2  Effects of furafylline and estrogen on the metabolism of daidzein in human liver
microsomes
Group/ 7.8 ,4-THI 7,3 ,4-THI 6,7 ,4-THI
pmols L~ K, Vi K; K, Vi K; K, Vi K;
Furafylline 1 20. 46 1.36 2.15 32.51 1.32 1.10 28.17 1.41 0.94
Estrogen 50 32.21 3.01 3.57 36.87 2.95 2.56 34.35 2.12 2.12

K, mol* L™') : Michaelis Menten constant ; Viyax [ pmol * m; o protein) * min™' ]:
u u g

(pmol* L~ ! ) : Constant of inhibition

o

Maximum reaction velocity ; K;

d

Effect of CYPspecific inhibitors on daidzein metabolism at 50 pmol® L' of daidzein. Data represent formation
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