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Glucuronidation and in vitro interaction of Ginkgo flavonoids with other drugs
ZHU Min,YAO Tong-wei,ZENG Su (College of Pharmaceutical SciencesZhejiang University s Hangzhou 310031,
China)

[Abstract] Objective: To obtain the information on the glucuronidation of Ginkgo flavonoid and the interaction
profile of Ginkgo flavones with other drugs in vitro. Methods: Ginkgo flavonoids (quercetin,isorhamnetin and
keampferol) and other drugs were co-incubated with rat hepatic microsome at 25 C ; the residual concentrations of
flavonoids were determined by HPLC. The enzymatic parameters of quercetin, isorhamnetin and keampferol
metabolism were assessed. The interactions between flavonoids and these drugs on glucuronidation were observed.
Results: The K, values were (24=40.05),(148=+0.09) and (110+0. 03)pmol/L and the V.. values were (60-+
0.21),(4840.02) and (34=+0.02)pmol * g ' » min ' for quercetin,isorhamnetin and kaempferol, respectively.
The IC5, of nifedipine,propafenone,ipriflavone and diphenytriazol on flavonoids metabolism were 54~70,69~122,
85 ~ 98 and 210 ~ 362 pmol. respectively. The inhibition constants (Ki) of diphenytriazol, propafenone and
ipriflavone on quercetin,isorhamnetin and keampferol metabolism were (57. 6,50.5,33.1),(33.6,59.5,45. 2)and
(13.7,24.0,15. 7)pg/ml,respectively. The ratio [1]/[Ki] of the plasma concentration and inhibition constant for
propafenone was 0. 002~0. 003. Conclusion: The metabolic level of quercetin is the strongest among three Ginkgo
flavonoids. Nifedipine, propafenone and ipriflavone inhibite the metabolism of quercetin, isorhamnetin and
keampferol at different levels. Because of the interaction between Ginkgo flavonoids with nifedipine .,caution must

be taken when two drugs are used together clinically.
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Fig. 1 HPLC chromatograms of Ginkgo flavones in rat
hepatic microsome

A. rat hepatic microsome; B. inhibitors in rat hepatic
microsome; C. Ginkgo flavones incubated for 120 min
with inhibitor in rat hepatic microsome

Peaks : a. nifedipine; b. propafenone; c. diphenytriazol;
d. ipriflavone

1. internal standard; 2. quercetin; 3. isorhamnetin; 4.

keampferol; QG. metabolites of flavones

Kl’n ’ Vmax
(jlim ((jlint = Vmax /Km) ’ 1 ]

1
Table 1 Enzymatic parameters of Ginkgo flavones

metabolism in wvitro

(xts,n=3)
V max K Cline
Compound
(pmol + g~ ' e min™!) (pmol/L) (L emin~'eg™ 1)
Quercetin 6040. 21 24+0. 05 2.50+4. 20
Isorhamnetin 4840.02  148+0.09 0.3240.22
Kaempferol 34+0.02 11040.03 0.31+0. 67
2.3
( ) 1 mg/
L, . .
b
’
b
s I1Cs, 2,
2 \ N
Table 2 The inhibition of diphenytriazol,ipriflavone,

propafenone and  nifedipine on  the
metabolism of quercetin, isorhamnetin and

keampferol

1C50 (pmol)
Substrate

diphenytriazol ipriflavone propafenone nifedipine

2.2

Lineweveaver-

Burk

1/V=Ku/ Vs XS D 4+1/V s »
1/LS] 1/

Quercetin 362.0 85.35 69.8 54.9
Isorhamnetin 210. 4 97. 14 102. 1 69. 4
Keampferol 294. 6 91.07 121.1 61.3
Dixon ( 2~ 4)
’
, K .
2~ 4
3 K 57.6.50.5
33.1 mg/L, K 33.6.
59.5  45.2 mg/L, K,

13.7.24.0  15.7 mg/L,
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Fig. 2 Inhibition of diphenytriazol on Ginkgo flavone

The concentration of Ginkgo flavone: 4 0. 4 mg/L; [ ]0.8 mg/L; X1 mg/L; Al.2 mg/L

Ki=57. 6 mg/L K;=50. 5 mg/L K;=33. 1 mg/L
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Fig. 3 Inhibition of ipriflavone on Ginkgo flavone

The concentration of Ginkgo flavone: X1 mg/L; ()2 mg/L; /\4 mg/L

Ky =33. 6 mg/L Ki=59. 5 mg/L K;i=45. 2 mg/L
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Fig. 4 Inhibition of propafenone on Ginkgo flavone

The concentration of Ginkgo flavone; 9 0. 4 mg/L; X1 mg/L; ()2 mg/L
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