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Fig 1. The reactive curve and the concentration

curve for enzyme. A: The reactive curve for enzyme. (O)
microsomal concentration of 180 mg * L', (@) 360 mg L',
(&) 540 mg- 1.~ ' B: The concentration curve for enzyme. O)
reaction for 3 min, (@) 6 min, (&) 10 min.
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Tab 1. Metabolism of kaempferol in hepatic microsomes of rats treated with different agents

Residual concentration of kaempferol in incubates/mg- L~ Metabolic rate
Group

0 3 10 20 30 45 (min) /%

Control 40.0 38.1+0.83 36.2+0.49 34.5+0.63 34.9+3.33 32.8+3.24 18.0+1.78
DIPH 40.0 34.7+1.41 30.1+4.55 23.6+1.96 20.4+3.74 14.5+5.11 62.9+22.2
BNF 40.0 34.8+3.53 34.2+1.75 28.4+5.12 28.7+2.50 24.0+6.31 40.1+10.5
PB 40.0 37.6+0.25 36.1+0.43 33.8+1.84 32.6+2.36 31.5+2.81 21.1+1.89
DEX 40.0 37.3+£0.72 36.4+2.35 33.3+0.18 32.2+2.31 30.5+1.39 23.7+1.08

DIPH: diphenytriazol; BNF: 3-naphthoflavone; PB: phenobarbital; DEX: dexamethasone. The data in table are the average value for thrice

determination.
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Fig 2. HPLC chromatogram of kaempferol in rat
hepatic microsomal incubates. A: chromatogram of blank
microsome; B: chromatogram of blank microsome spiked with
kaempferol, C: chromatogram of kaempferol incubated at 25°C for 3
min in the microsomes induced by -naphthoflavone. Peaks: 1. in-

ternal standard; 2. kaempferol; 3,4. metabolites.
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Fig 4. The concentration-time curve for kaempferol

and metabolites. Mobile phase 1: pH 2 phosphate solution-te-
trahydrofuran-methanol-isopropanol (65:15:10:20) for the determi-
nation of kaempferol. Mobile phase 2: pH 2 phosphate solution-
tetrahydrofuran-methanol-isopropanol (80:11:6:18) for the deter-

mination of metabolites.
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Fig 3.

Chromatogram of kaempferol and metabolites incubated for 80 min. The mobile phase consisted of a mixed solu-

tion of pH 2 phosphate solution-tetrahydrofuran-methanol-isopropanol (80:11:6:18). Peak: 1. metabolite 15 2. metabolite 2; 3. internal

standard; 4. kaempferol.
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Fig 5. Spectra of kaempferol and metabolites.
R AR B AN , LB AR 5 IR 1) 5%
SNROETEE (8 5) o B 5 B AN 1 5IEY) 70 1
FIAE 370 nm K BRI A f R W, AR 2 Ak © 60 F °©
350 nm BT 5 AR , s e 2 KA 3 50l Metabolite |
% RS HIE IR, S YR KR THEROR AR K S 40
AHe A AT AR 2 RGP 22 B IR 2 Bk EN "
TAHI ORI TAO0T SR 6.tk £ | Metabolie 2
TR T 4354 1 45 IR 0 6 19 PP i i =1
5 e - ] g 2 ke Ak A A 0 T AR L
PRI FEEh S5 2R T S e A o .

Y 1 SR 2 FERRE P 23 BC I A B (H s
4) AR 2 16 SRR 9 BE AR 1 22, i HAE
HKARAF R P 1 D, Bl AR PR )
1R, X AR B I TR G 1 RO — 20

RSS2 AR D L 2 1 A
BEMRAG o BEON, 18 3 PR ORI 1] 2574 9 min Abif
A /N HOEE 5 HAR A ORI R i K
FEALL, K08 S A Qs 0y i S A A S 990 Joi It 80K A o
Fit—2 5.

AT AR BB AL A M AR A S MG RIS 24 it
(i AR E SR T ANTM T , Zhe %12 0F
FERW TR S P B R R A — € M5

Reaction time/min

Fig 6. Glucuronidation-time curve for kaempferol.
Each point was the ratio of peak area of single metabolite to the peak
area sum of these two metabolites at the maximum metabolism level

in concentration-time curve.
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Glucuronidation of kaempferol in Ginkgo biloba flavonoid in vitro

GU Shao-Jun, YAO Tong-Wei, HU Jing

( Department of Drug Metabolism , College of Pharmacy , Zhejiang University , Hangzhou

Abstract: AIM  To explore which enzymes are
related to the metabolism of Ginkgo biloba
flavonoid and their kinetic parameters. METH-
ODS The metabolism of the flavonoid kaempfer-
ol was investigated in hepatic microsomes of rats
treated with phenobarbital (PB), dexamethasone
(DEX), B—naphthoﬂavone(BNF) , diphenytriazol
(DIPH) . The kaempferol was incubated with rat
hepatic microsomes at 25°C and the metabolites
were determined by HPLC. RESULTS  The
kaempferol was extensively metabolized after 45
min incubation with 62.9% of metabolic rate in
the microsomes induced by DIPH, 40. 1% by
BNF, 21.1% by PB, 23.7% by DEX and
18.0%

curonides of kaempferol were detected. The K, of

in control, respectively. Two glu-

310031, China)

kaempferol in control microsomes and in micro-
somes induced by BNF or by DIPH was (1.85 +
1.05),(9.41£2.45 )and(72.4 +3.08) pmol -
L™" respectively; V. was (2.45+0.63),(7.55 +
1.40) and(25.2 +1.08) pmol * g_l *min~ !, re-
spectively. CONCLUSION  DIPH and BNF,
the two potent inducers of glucuronyltransferase
could induce more potent glucuronidation of
kaempferol in microsomes.

Key words: kaempferol; glucuronidation; micro-
somes; drug metabolism; chromatography, high-
performance liquid
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