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Dose-dependent pharmacokinetic study of genistein in Beagle dogs
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Abstract: Aim  To study the phamacokinetics of genistein at different doses in Beagle dogs.
Methods Suspended in 0.5% CMC-Na solution, genistein was orally adm inistered to Beagle dogs at
doses of 2. 67, 5.34 and10.68 mg* kg '. Atvarious time intervals, 1.5 mL of blood was drawn from the
femoral vein of dogs in their front legs. The plasma was treated with B-glucuronidase. The genistein in
plasma was extracted twice by vortexing with 2.0 mL mixture of methyl tert-tubtyl ether and pentane
(v/v=8.2). The omganic phase was removed into the tubes and then evaporated in ventilation cabinet
The residue was dissolved in 50 HL of methanol. 20 HL solution was drawn and detected by high-
performance liquid chromatography. The phamacokinetic pamameters were calculated by 3P97 software.
Results The plasma dmug concentration-tine data were fitted to the two-compartment model. When the
dose was 2. 67 mg* kg ', the MRT and AUC of parent compound were 52.9 min and 6.7 mg* min®
L', mspectively. When the dose rose to5.34 mg* kg ', the MRT and AUC of parent compound became
224.8 min and 26.1 mg* min* L', respectively. However, when the dose increased to 10.68 mg*
kg'1 , the MRT and AUC of parnt compound increased to 267.7 min and 33.2 mg* min* L',
respectively. The AUC of glucuronidated genistein was 33.9, 70.1 and 140.5 mg* min® L' at the dose
of 2.67, 5.34 and 10. 68 mg* kg ', mspectively. Conclusion Due to significant first pass metabolism,
the drug was mainly existed in the form of glucuronidated genistein in the plasma. With the increase of
dose, the absomption of genistein became saturated and the half life prolonged.
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Table 3 The ratio of glucuronidated genistein in

Table 1 Recovery, precision of the method (n = > K
plasma after oral adm inistration of the drug to

5, x £s) _
Beagle dog at the different doses (n =4, x £s)
Concentration /ng® mL™! Recovery RSD
Theoretical Observed 1% Intm-day  Interday Time Ratio/%
40 43.9%2.8 110 +7 4.0% 4.9% /min_ 2.67mgr ke''! 5.34mgs ke'' 10.68 mge ke
200 203 19 102 £10 3.0% 2.2% > 44 £20 48 E16 63 £7
600 604 21 101 4 2.3% 4.0% 10 4010 4s s s
20 61 *12 58 £14 80 +4
40 76 £7 69 £12 81 8
60 80 £12 78 £9 83 *4
3 Beagle 90 79 11 81 9 84 +6
Beagle , 120 77 £15 79 +8 83 *6
180 78 £7 72 £15 85 £6
240 NA 70 £20 82 £8
2 , Beagle 360 NA 73 %12 79 £7
, , 10 - 20 min 480 NA 69 £13 79 t4
720 NA 60 12 78 £5
s . Beagle 820 NA NA 66 6
s Ratio: Glucuronidated genistein/( free genistein + glucuronidated

genistein) . NA: Not applicable

Table2 Plasma concentration of genistein and glucuronidated genistein after oral adm inistration of the
drug to Beagle dogs at different doses (7 =4, x *s)

Concentration /ng* mL™'

Time /m in 2.67mg* kg ! 5.34 mge kg ! 10.68 mg* kg'
Genistein Glucuronidated-geniste in Genistein Glucuronidated-geniste in Genistein Glucuronidated-geniste in
5 65 £7 60 £43 54 %15 59 £39 77 £13 134 £36
10 140 £20 127 49 133 £35 127 £78 188 130 476 141
20 111 %25 179 54 143 36 221 *102 176 £30 768 £350
40 52 £16 164 46 126 £33 300 £94 136 £99 515 156
60 30 19 134 *43 75 134 264 67 81 *31 401 £120
90 24 +9 99 +30 53 129 223 +69 70 45 346 112
120 18 6 67 27 58 22 252 %131 60 *18 311 *127
180 11.4%1.1 42 *12 43 15 133 66 45 *19 256 54
240 - 46 t14 34 +18 92 +42 39 +14 182 +37
360 - 37 15 28 16 69 7 32 %11 128 £35
480 - 27 4 22 +10 47 9 31 *6 116 £31
720 - 11.9 £2.9 10.0 £1.5 15 %7 17 t6 60 21
820 - - - - 11 4 21 £6

- : Non-detectable
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Table4 Pharmacokinetic param eters of genistein and glucuronidated genistein after oral
adm inistration of the drug to Beagle dogs at different doses

1 1

Genistein dose /mg* kg~ Glucuronidated genistein dose /mg* kg~

Parameter
2.67 5.34 10.68 2.67 5.34 10.68
Tpeak /m in 8.1 16.2 9.6 23.7 45.0 16.7
C,y /ng* mL™! 142.2 155.9 196.1 193.3 287.4 667.0
MRT/m in 52.9 224.8 267.7 218.5 206.7 248.9
MRT, _,, /min 94.8 339.6 388.4 299.7 248.2 288.7
AUC/mg* min® L! 6.7 26.1 33.2 33.9 70.1 140.5
AUC, _,, /mg* mins L' 8.05 30.0 37.7 37.6 74.0 140.7
Beagle .
, , 5.34  10.68 mg* kg
’ (61 . , c-T ,
s 5 min . v
, .
Beagle ,
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