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Pharmacokinetics of flavonoids from Xiexin decoction in rats

YAN Jing-chao, LIU Zhao-ming, WANG Tian-ming, SHI Rong, MA Yue-m ing
(Labomtory of Phamacokinetics, Shanghai University o f Tmditional Chinese Medicine, Shanghai 201203, China)

Abstract: To study the phamacokinetics of flavonoids from Xiexin decoction in rats. SD mats were
given a single ig dose of Xiexin decoction 12 g* kg ', plasma and urine were collected before and after
dosing. Flavonoids components in plasma and urine were measured by HPLC. Phamacokinetic parameters
were detem ined from the plasma concentration-tine data and urinary excretion-tine data with the DAS
softwvare package. Baicalin was incubated with the rat renal homogenate to investigate its metabolism in
vitro. After oral adm inistration of Xiexin decoction baicalin and wogonoside were quickly absorbed and
exhibited double peak phenomena in their plasma concentrations. The first peaks in plasma concentrations
of baicalin and wogonoside reached C,,, of (10 £8) and (1.5 £0.5) mg* L' atT,,, of (0.27 £0.09)
and (0.17 £0.00) h, while the second peaks reached C,,, of (3.9 £0.5) and (0.74 £0.11) mg* L'
atT,,, of (7.6 £2.6) and (16.0 *£0.0) h, mspectively. The T,,, of baicalin and wogonoside wer
(7 £3) and (6.4 £2.1) h, AUC,.. wer (57 £12) and (15 £3) mg* h* L', rwspectively. After
oral adm inistration of Xiexin decoction, not only baicalin and wogonoside but also baicalein and wogonin
can be detected in the urine. The amounts of baicalin, wogonoside, baicalein and wogonin excreted from
urine during 0 - 72 h were (1.4 £0.3), (3.4 £1.3), (2.2 £0.97), (10 £4) % of dose given in
mts, respectively. The excretion T, , of the four flavonoids were (6.9 *2.1), (9 £4), (8.2 *£2.0) and
(7-2 %1.8) h, mspectively. Baicalin was metabolized into baicalein in the mt renal homogenate in vitm,
L g'1 ( protein) and K, =135

Umols L', Afer oral adm inistration of Xiexin decoction, flavonoids can be absorbed quickly. Only a

and the kinetic parameters were measured as V,,, =702 nmol* min’
small quantity of baicalin, wogonoside, baicalein and wogonin were excreted from urine. Baicalin may be
metabolized into baicalein in the rat kidney.
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Figure 1 Chemical structures of four flavonoids
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0.025,3.75 47.6 mg* L' , lactone, 381 Hmols L', 37 C
“ ” , 5, 10 min,
, 34,
4 ) )
, -70°TC 3 d,
20 h, 1 « ” - -
, DAS ,
GraphPad Prism
, Michaelis-Menten s
, 3
<15% 1
5, 1.1 ( 2 3)
[6] 2 ’
, 12gC )* kg ( ,
302.02 mg* kg ' . 55.61 mge kg ' . , .
30.94 mg -+ kg 11.96
mge kg''). 5,10 20 min, 0.5, 1.2
1,2,4,6,8,12,16,24,28 32 h , 9600 re Y=0.458X +0.017 95( r=0.998 4, n=5);
min' , , Y =0.885X +0.045 97
. (r=0.996 8, n=5).
5, 12 g( ) kg, 0.1 ~10.0 mg* L' 0.1 ~8.0 mg*
, 0~4, 4~8, 8~12, 12 ~24, L' , ( LLOQ) 0.1 mge L',
24 ~36, 36 ~48 48 ~72 h; . . .
R , -80TC . R 1.
Table1l Regrssion equations and corrlation coeffir
cients of four flavonoids in rat urine (w =1 /c)
s s Compound Regression equation Correlation coefficient
4 C , 0.2 mole L'l Baicalin Y =78.541 X - 44.954 0.999 4
0.2 s e S O
50 mL ) pH 7.4), W ogonin Y =136. 77X +30. 984 0.998 6
10 mmol* L' TrissHCI
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Figure 2 HPLC chromatograms of baicalin and
wogonoside in rat plasma. A: Standards; B: Xiexin

decoction; C: Blank plasma; D: Blank plasma spiked

with standards; E: Plasma sample after oml
administration of Xiexin decoction. 1: Intemal
standard; 2: Baicalin; 3: W ogonoside
1.3 . N 3
(n=5) 92.6%, 93.1%
92.0%; 117.7%, 103.6%  91.0%.
3 (n=5) 4.1%,
8.2% 1.6%; 16.9%, 5.8%
12.7%, (n=5) 4.2%, 1.5%

140 1
120 "
100

80

20

30 40 50

=
—
=
=]
=

160
120

100
80

20

160
140
120
100

80

Absorbance/ mAU

20

20 30 40 0

=
(=8|
=

160
140
120
100

80

-
-

R

20 30 40

=
(=8 |
=

140
120
100

80

=
[
=
(]
=
L3
=
£
=

t/ min

Figure3 HPLC chromatograms of four flavonoids in
rat urine. A: Standards; B: Xiexin decoction; C:
Blank urine; D: Blank urine spiked with standards;
E: Urine sample aftr ig administration of Xiexin
decoction. 1: Baicalin; 2: Wogonoside; 3: Baicalein;

4: Wogonin
1.7%; 7.4%, 3.9% 2.2%.
3 (n=5)
58.5%, 81.4% 68.8% ; 84.2%,
80.9% 76.0%.
.3
(n=5) 100.9%, 96.8% 102.7%;
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Figure4 Mean concentration-tine curves of baicalin
and wogonoside in rat plasma after oral adm inistration

of Xiexin decoction 12 g* kg ' (x=*s, n=5)

. 24 h
32 h

s 10 min s

Table 2
wogonoside after oral adm inistration of Xiexin decoction

12 g* kg'' in mts (xEs, n=5)

Phamacokinetic parameters of baicalin and

Parameter Baicalin W ogonoside
T, , /h 743 6.4 %2.1
Tha /B 0.27 £0.09 0.17 £0. 00
Thax /h 7.6 £2.6 16.0 0.0
Cpay /mge L7 10 8 1.5 %0.5
Cpap /mge L' 3.9 %0.5 0.74 £0.11
CL/F/L* h™'« kg! 5.5%1.2 3.9 10.9
V/F/Ls kg! 50 *17 36 t16
MRT, _,, /h 10 =4 13 10
AUC,_,/mg* he L' 48 £8 14 £3
AUC, ., /mg* he L' 57 +12 15 +3
5 4
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Figure 5 Mean cumulative excretion-time curves of

four flavonoids in rat urine after administration of

Xiexin decoction 12 g* kg ' (x=*s, n=5)

3.1 30 min
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Table 3 Excretive parameters of four flavonoids in rat urine after oral adm inistration

of Xiexin decoction 12 g* kg ' (x*s, n=5)

Parameter Baicalin W ogonoside Baicalein W ogonin
T,,, /h 6.9 2.1 9 *4 8.212.0 7.2 %1.8
K, /h”! 0.107 *0.028 0.088 £0.027 0.088 *0.018 0.10 £0.03
Total excretion in urine/mg 0.99 %0.30 0.45 %0.19 0.16 £0.07 0.26 £0.09
Percentage of dose /% 1.4%0.3 3.4%1.3 2.2 %0.9 10 £4
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Figure 6 HPLC chromatography of renal homogenate.
A: Standards; B: Blank homogenate; C: Heat
inactivated hom ogenate spiked with standards after 30 .
min incubation; D: Homogenate before incubation; E:

Homogenate after 30 min incubation; F: Homogenate

after 30 min incubation ( + saccharo-1, 4-lactone, 381

Kmols L' ). 1: Intemal standard; 2: Baicalin; 3: UDPG-
Baicalein - ( ),
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