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Number: CCMP96-RD-019

Pharmacokinetics of Ge Gen Huang
Qin Huang Lian Tang — in vitro to in
vivo and Animals to Humans (2-1)

Yu-chi Hou
China Medical University

ABSTRACT

Ge Gen Huang Qin Huang Lian Tang (GGCLT) is comgasePueraria Radix,
Scutellariae Radix, Glycyrrhizae Radix and CoptitReizoma. This prescription
possessed various biological effects includingpamétic, antibacteria, antivirus and
antiarrhythmia etc. This study investigates theaielism and pharmacokinetics of
the flavonoid constituents in GGCLT. Serum and eirsamples were assayed for the
concentrations of daidzeibaicalein wogonin and their conjugated metabolites before
and after hydrolysis with sulfatase and glucurosed@&Noncompartment model of
WINNONLIN was used for calculation of pharmacokinefparameters. Paired
Student’s test was used to compare the bioavatlabibf various compounds between
two dosage forms. The results showed that no foem fof daidzein, baicalein and
wogonin was detected and they were found predortiinas sulfates/glucuronides in
the serum and urine. These two dosage forms werelfbioequivalent concerning the
pharmacokinetics of daidzin and baicalin, wherdase of wogonin were not. All
metabolites demonstrated possible enterohepatalation. The excretion half-lives
of all constituents ranged from 1 to 28 h and theability among individuals was
rather large.

Keywords Ger-Gen-Chin-Lien Tang, pharmacokinetics, animal
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Fig 1 HPLC chromatogram of GGCLT decoction
1: puerarin, 2: daidzin, 3: coptisine, 4: baicabindaidzein, 6: palmatine, 7: berberine,
8: baicalein, 9: glycyrrhizin, 10: wogonin, 1.Smgl paraben
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Fig.3 HPLC chromatogram of rat serum after sul@atasatment.
1: daidzein, 2: baicalein, 3: wogonin, I.S.: propgraben
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Fig.4 Mean (xS.E.) serum concentration - time pesfof the conjugate metabolites of

(a): daidzein; (b): bacalein; (c): wogonin in sats after oral administration of GGCLT
decoction.
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Table 1 The regression equations, concentratiogesaand correlation coefficients of various
constituents of GGCLT

Constituents Regression equations Conc. rapgen(l) r
Puerarin Y=0.025X-0.008 5.6~180.0 0.9995
Daidzir Y=0.027%-0.001 0.6~25.( 0.999¢

Coptisine Y=0.020X+0.001 1.3~40.0 0.9995
Baicalin Y=0.013X-0.001 12.5~400.0 0.9995
Daidzeir Y=0.058*-0.001 0.6~30.( 0.999¢
Palmatine Y=0.022X-0.013 1.3~40.0 0.9999
Berberine Y=0.025X-0.033 3.6~120.0 0.9999
Baicaleir Y=0.027X-0.01% 0.€~20.( 0.999¢

Glycyrrhizin Y=0.005X+0.000 2.5~80.0 0.9999

Wogonin Y=0.023X+0.000 0.6~20.0 0.9999

Table 2 Intra-run and inter-run analytical preamsand accuracy of puerarin in MeOH

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy
(ug/mL) Mearr S.D. (C.V.%) (%) Mearx S.D. (C.V.%) (%)

180.0 179.%1.9 11 -0.1 179.52.0 1.1 -0.3

90.C 90.7¢5.2 5.7 0.€ 90.&+5.¢ 6.5 0.€

45.0 43.92.4 5.4 -2.5 46.0t4.2 9.1 2.2

22.5 22.4:0.7 2.9 -0.2 21.6:0.5 2.1 -4.1

11.2 11.740.5 4.€ 4.4 11.£0.1 0.€ 0.t

5.6 5.7+0.5 8.0 1.4 5.240.4 6.7 -6.9

n=3

Table 3 Intra-run and inter-run analytical preamsand accuracy of daidzin in MeOH

Intra-run Inter-run
Conc Precision Accuracy Precision Accuracy
(ug/mL) Meart S.D. (C.V.%) (%) Meart S.D. (C.V.%) (%)
25.0 25.1+0.1 0.3 0.6 24.9+0.2 0.9 -0.3
12.F 12.1+0.23 2.€ -2.€ 12.7+0.€ 5.C 1.2
6.3 6.4+0.4 5.6 2.1 6.3t0.4 6.6 0.6
3.1 3.1+0.1 3.5 -0.3 3.0+0.0, 0.7 -3.0
1.€ 1.€£0.1 4.C 4.€ 1.€£0.G; 2.C 1.€
0.8 0.8+:0.04 5.2 2.3 0.7+0.04 5.7 -7.0
n=3
Table 4 Intra-run and inter-run analytical preamsénd accuracy of coptisine in MeOH
Intra-run Inter-run
Conc Precision Accuracy Precision Accuracy
(ug/mL) Mearx S.D. (C.V.%) (%) Mearx S.D. (C.V.%) (%)
40.0 39.#0.1 0.2 -0.6 3940.2 0.5 -0.4
20.C 20.5¢0.1 0.2 2.5 20.52205 2.€ 2.7
10.0 10.2+0.3 2.7 2.1 9.50.5 4.8 -5.3
5.0 4.7+0.2 3.5 -6.2 580.3 6.7 0.0
2.5 2.2+0.1 5.2 -6.2 2.4+0.2 8.2 -4.4
1.3 1.3t0.1 9.2 1.2 150.1 5.0 18.8
n=3

171



CREEgE 208 F 6

Table 5 Intra-run and inter-run analytical preamsand accuracy of baicalin in MeOH

Intra-run Inter-run
Conc Precision Accuracy Precision Accuracy
(ug/mL) Mearx S.D. (C.V.%) (%) Mearx S.D. (C.V.%) (%)
400.0 400.5:2.7 0.7 0.1 397.21.5 0.4 -0.7
200.( 199.247.5 3.7 -0.4 207.44£3.C 1.€ 3.7
100.0 99.2£3.8 3.8 -0.8 96.5t2.0 2.1 -3.5
50.0 50.1+1.1 2.1 0.2 49.9+1.1 2.1 -0.1
25.C 25.¢+0.€ 2.2 3.7 25.2+0.€ 2.t 1.2
12.5 12.5:0.8 6.2 0.2 11.2+0.8 7.5 -10.8
n=3
Table 6 Intra-run and inter-run analytical preamsand accuracy of daidzein in MeOH
Intra-run Inter-run
Conc Precisiol Accurac) Precisiol Accurac)
(ug/mL) Meart S.D. (C.V.%) (%) Mearx S.D. (C.V.%) (%)
30.0 30.0t0.0, 0.1 -0.1 29.9+0.1 0.3 -0.4
15.0 15.1+0.04 0.2 0.9 15.3t0.2 1.3 1.7
75 7.4+0.1 0.c -1.1 7.5+0.1 0.€ -04
3.8 3.7+0.0, 0.5 -0.6 3.7+0.04 1.0 -0.9
1.9 1.9+0.04 1.9 0.8 1.8:0.1 4.3 -1.6
0.€ 0.¢+0.G; 1.C 0.2 0.€+0.Cs 5.1 -5.3
n=3
Table 7 Intra-run and inter-run analytical preamsand accuracy of palmatine in MeOH
Intra-run Inter-run
Conc Precision Accuracy Precision Accuracy
(ug/mL) Meart S.D. (C.V.%) (%) Meart S.D. (C.V.%) (%)
40.C 39.&+0.2 0.€ -0.E 40.(x0.1 0.2 -0.1
20.0 20.3t0.5 2.4 1.7 20.3t0.2 1.0 1.4
10.0 10.3t0.2 2.1 2.8 9.7+0.3 3.4 -2.8
5.C 4.7+0.2 4.C -5.8 4.7+0.2 4.€ -5.2
2.5 2.3:0.1 4.2 -8.4 2.6:0.2 8.6 3.4
1.3 1.3:0.1 9.7 5.6 1.5:0.1 5.0 18.3

n=3

Table 8 Intra-run and inter-run analytical preamsand accuracy of berberine in MeOH

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy
(ug/mL) Mearx S.D. (C.V.%) (%) Mear+ S.D. (C.V.%) (%)

120.0 119.4:0.7 0.6 -0.5 119.440.2 0.1 -0.5

60.C 61.4+1.€ 2.€ 2.4 62.1+0.4 0.€ 3.5

30.0 29.9+2.0 6.6 -0.3 28.4£0.7 2.3 -5.4

15.0 14.5-0.9 6.4 -3.5 14.441.0 6.8 -4.3

7.5 7.C+0.5 6.7 -6.2 7.€£0.2 2.2 0.7

3.8 4.0+0.3 7.0 7.0 4.5+0.3 6.8 18.7

n=3

172



CEEER K 208 ¥ 6P

Table 9 Intra-run and inter-run analytical preamsénd accuracy of baicalein in MeOH

Intra-run Inter-run
Conc Precision Accuracy Precision Accuracy
(ug/mL) Mearr S.D. (C.V.%) (%) Mear+ S.D. (C.V.%) (%)
20.0 20.1x0.1 0.3 0.5 20.1x0.2 0.8 0.3
10.C 9.8+0.1 0.€ -1.7 9.6+0.4 4.1 -0.€
5.0 5.0+0.2 3.9 -0.9 4.6+0.2 3.2 -3.5
2.5 2.4+0.1 4.2 -2.0 2.540.2 7.0 -0.8
1.2 1.2+0.G 2.2 6.€ 1.5+0.0; 1.8 6.4
0.6 0.7+0.1 9.2 14.0 0.7£0.04 6.2 16.9
n=3
Table 10 Intra-run and inter-run analytical premmsand accuracy of glycyrrhizin in MeOH
Intra-run Inter-run
Conc Precisiol Accurac) Precisiol Accurac)
(ug/mL) Meart S.D. (C.V.%) (%) Mear+ S.D. (C.V.%) (%)
80.0 79.940.1 0.1 -0.2 79.&40.1 0.1 -0.2
40.0 40.7#0.5 1.2 1.6 40.7+0.2 0.4 1.7
20.C 19.1+0.€ 3.2 -4.5 19.40.1 0.€ -3.2
10.0 10.G:0.1 1.0 0.4 10.(z0.1 0.8 -0.3
5.0 5.3:0.1 1.4 5.9 5.240.04 0.9 4.6
2.5 2.5+0.1 3.5 1.4 2.5+0.C; 0.7 -1.€
n=3
Table 11 Intra-run and inter-run analytical premmsand accuracy of wogonin in MeOH
Intra-run Inter-run
Conc Precision Accuracy Precision Accuracy
(ug/mL) Meart S.D. (C.V.%) (%) Meart S.D (C.V.%) (%)
20.C 20.(z0.1 0.2 0.2 20.(z0.G; 0.1 -0.1
10.0 10.G:0.1 0.8 0.1 10.120.1 0.7 1.3
5.0 4.8:0.1 2.9 4.4 4.6+0.05 1.0 -4.2
2.5 2.540.G; 0.t -0.2 2.5+0.GC; 0.€ -1.1
1.3 1.4+0.1 5.3 8.8 1.540.05 2.5 5.6
0.6 0.7+0.1 9.0 10.0 0.7+0.0; 3.9 8.5

n=3

Table 12 The contentsl(noL) of various constituents in each gram of GG@EEoction and
commercial extract | and Il
Contents

Decoction Commercial extract | Commercial extract |
Compound
Puerarin 28.5 21.3 12.1
Daidzir 5.C 4.1 2.1
Copsitine 10.2 7.6 3.3
Balcalin 30.1 28.8 16.3
Daidzeir 0.€ 0.€ 0.C
Palmatine 6.7 6.5 2.7
Berberine 25.0 20.6 8.9
Baicaleir 2.1 2.1 0.6
Glycyrrhizin 3.7 3.1 2.0
Wogonin 1.1 1.3 0.4
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Table 13 Contents (mg) of puerarin, daidzin, capéisand baicalin in each gram commercial

extracts of GGCLT
Samples puerarin daidzin coptisine baicalin
a 0.4t0.0 0.30.0 0.30.0 3.30.1
b 5.(+0.4 0.¢+0.0 1.240.1 7.2+20.4
c 6.7#0.2 0.20.0 0.&0.3 3.9£0.3
d 12.4:3.6 1.80.3 2.20.3 14.@0.8
€ 0.5£0.0 0.1+0.0 0.€+0.1 4.2+0.1
f 1.5+0.0 0.20.0 1.20.3 4.40.2
Data expressed as meantS.D.

n=3

Table 14Contents (mg) of daidzein, palmatine and berbanreach gram commercial extracts

of GGCLT
Samples daidzein palmatine berberine
a 0.Q+0.0 0.40.0 0.7+0.0
b 0.2:0.0 1.¢0.1 3.(x0.2
C 0.1+0.C 0.8+0.C 2.1+0.1
d 0.3:0.0 1.20.2 6.7+0.4
e 0.20.0 0.80.0 2.5+0.2
f 0.1+0.0 1.2+0.1 4.4+0.2
Data expressed as meantS.D.

n=3

Table 15Contents (mg) of baicalein, glycyrrhizin and wogom each gram commercial extracts

of GGCLT

Sample baicaleir glycyrrhizin wogonir
a 0.30.0 0.30.0 0.1+0.0
b 0.2£0.0 1.60.1 0.1+0.0
o 0.7+0.C 1.2£0.0 0.220.C
d 0.6:0.1 2.%1.2 0.4+0.0
e 0.6:0.0 1.90.1 0.2+0.0
f 1.4+0.1 1.+00 0.4+0.0

Data expressed as mean+S.D.

n=3

Table 16The regression equations, concentration ranges@melation coefficients of daidzein,
baicalein and wogonin in rat serum.

Constituents Conc. rangasy(ml) Regression equations r
Daidzein 0.3~10.0 Y=0.65X+0.90 0.9999
Baicaleir 0.2 ~5.( Y=0.25X+0.0( 0.999¢
Wogonin 0.1~25 Y=0.24X+0.Q0 0.9999
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Table 17 Intraday and interday analytical precisiod accuracy of daidzein in rat serum

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ug/mL) Meart S.D. (C.V.%) (%) Mearx S.D. (C.V.%) (%)
10.0 10.6 0.5 0.5 0.4 10.Gt 0.0, 0.2 0.5
5.C 4.¢+0.2 3.1 -2.C 4.¢+£0.C4 0.8 -2.C
2.5 2.50.1 3.5 0.9 2.5 0.0; 1.0 -0.6
1.3 1.30.0, 1.1 3.0 1.3t0.G 4.1 0.8
0.€ 0.6£0.G; 0.8 0.7 0.7£0.G3 4. 5.€
0.3 0.2 0.0, 3.3 -1.0 0.3t 0.0, 4.4 6.3
n=3
Table 18 Intraday and interday analytical precisiod accuracy of baicalein in rat serum
Intraday Interday
Conc Precsior Accurac) Precisiol Accuracy
(ug/mL) Mearr S.D. (C.V.%) (%) Mearx S.D. (C.V.%) (%)
5.0 5.0 0.0 0.6 0.7 5.0+ 0.0; 0.5 0.7
2.5 2.4+ 0.1 3.8 -3.9 2.4 0.1 3.4 -3.3
1.2 1.3+ 00 5.1 3.8 1.2+01 5.7 1.€
0.6 0.6 0.0 2.8 2.2 0.6t 0., 2.8 2.2
0.3 0.3 0.0 7.8 -2.6 0.3 0.05 8.6 -0.4
0.2 0.2£0.0 4.1 6.1 0.2+ 0.0, 4.8 8.8
n=3
Table 19 Intraday and interday analytical precisiod accuracy of wogonin in rat serum
Intraday Interday
Conc Precisiol Accurac) Precisiol Accurac)
(ug/mL) Meart S.D. (C.V.%) (%) Meart S.D. (C.V.%) (%)
2.5 2.5+ 0.0 1.6 0.8 2.5+ 0.0 1.0 -0.4
1.3 1.2+ 0.1 8.9 -4.0 1.3+0.1 5.6 2.7
0.€ 0.€£0.C 6.7 2.7 0.6+ 0.C 6.€ -5.C
0.3 0.3 0.0 8.1 0.8 0.3 0.0 2.6 4.5
0.2 0.2£ 0.0 5.3 3.2 0.2£ 0.0 7.7 -0.9
0.1 0.1+ 0.0 8.8 6.5 0.1+ 0.C 3.5 -5.€
n=3

Table 20 Recoveries (%) of various constituent&GICLT from rat serum

. Conc. Spiked Recoveries (%).
Constituents (Lg/mL) 1 2 3 Mear+ S D
5.C 95.2 96.¢ 98.2 96.&¢1.5
Daidzein 2.5 98.7 100.3 100.6 99.9¢1.0
1.3 98.6 101.1 100.4 100.G:1.3
2.5 82.4 82.2 84.t 83.(x1.2
Baicalein 1.3 91.2 92.5 86.5 90.1+3.1
0.6 88.9 92.9 95.0 92.3t3.1
1.3 97.3 98.7 100.1 98.#1.4
Wogonir 0.€ 100.t 99.C 99.1 99.540.€
0.3 106.7 107.5 106.2 106.8:0.6
n=3
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Table 21 The serum concentrations (nmol/mL) of ziid sulfates/glucuronides in six rats
after oral administration of GGCLT decoction (6 @yk

| —_Rats 1 2 3 4 5 6  MeantS.E.
Time (min)
15 9.5 4.€ 10.t 3.€ 6.2 7.6 7.1+1.1
30 72 90 137 42 50 55 7.4+1.4
60 6.2 1.0 14.2 3.7 4.6 4.1 5.6+1.9
12¢ 54 11 11.C 34 42 3.3 4.7+1.4
360 4.4 2.6 12.5 3.9 2.6 2.1 4.7+1.6
720 5.9 2.8 10.5 6.2 2.9 2.8 5.2+1.2
144( 51 2.€ 4.2 4.2 6. 3.1 4.72+0.€
2160 2.9 4.6 1.6 50 1.7 1.3 2.9+0.7
2880 2.4 2.2 2.3 2.5 1.2 0.2 1.8+0.4
432( 2.3 1.C 1.2 1.2 1.C 2.3 1.5+0.Z
5760 17 11 25 11 13 15 1.6+0.2

Table 22 The serum concentrations (nmol/mL) of zkaiild glucuronides in six rats after oral
administration of GGCLT decoction (6 g/kg).

| —_Rats 1 2 3 4 5 6  MeantS.E.
Time (min)
15 1.5 0. 1.8 1.C 1.2 1.C 1.2+0.1
30 1.3 0.5 2.6 1.4 0.7 0.6 a3
60 1.0 0.4 2.8 1.3 0.7 0.4 *0.4
12C 0.€ 04 3.€ 0.€ 0.t 0.3 1.1+0.E
360 0.3 0.3 1.3 0.8 0.3 0.3 a6.2
720 0.6 0.2 0.5 1.1 0.4 0.4 a6G.1
144( 0.€ 0.z 0.4 0.7 0. 0.4 0.5+0.1
2160 0.5 0.5 0.3 1.4 0.4 0.1 B(h2
2880 0.4 0.4 0.4 0.9 0.3 0.0 Uit N1
432( 0.4 0.z 0.3 0.t 0.z 0.3 0.3+0.C
5760 0.4 0.4 N.D. 0.4 0.2 0.3 ac.1

N.D. : not detected

Table 23 The serum concentrations (nmol/mL) of &laia sulfates/glucuronides in six rats
after oral administration of GGCLT decoction (6 @yk

| —_Rats 1 2 3 4 5 6  MeantS.E.
Time (min)
15 01 0€ 4C 17 1€ 2cC 1.7+0.E
30 16 45 42 15 13 11 2.4+0.6
60 1.2 0.0 3.2 1.2 1.3 0.9 1.3+0.4
12C 1.2 0.C 10.t 1.1 0.7 0.€ 2.4+1.€
360 1.3 0.7 2.9 2.3 1.0 0.7 1.5+0.4
720 2.3 0.8 6.3 54 0.9 0.6 2.7+1.0
144( 1.5 0.7 3.E 2.3 3.E 0.t 2.C+0.E
2160 0.5 0.9 0.6 3.6 1.6 0.3 1.3+0.5
2880 0.0 1.1 0.1 1.8 1.1 0.2 0.7+0.3
432( 0.C 0.C N.D. N.D. 0.1 1.C 0.2+20.2
5760 00 00 ND. ND. ND. 05 0.1+0.1

N.D. : not detected
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Table 24 The serum concentrations (nmol/mL) of &laio glucuronides in six rats after oral
administration of GGCLT decoction (6 g/kg).

| —_Rats 1 2 3 4 5 6  MeantS.E.
Time (min)
15 2.C 0.¢ 3.7 1.€ 1.€ 1.€ 1.€+0.4
30 12 11 31 15 11 11 1.5+0.3
60 1.1 0.5 2.6 1.0 0.6 0.9 1.1+0.3
12C 1.1 04 13.7 0.7 1.1 0.8 3.0x2.2
360 1.0 1.0 2.5 2.0 0.8 0.8 1.4+0.3
720 1.9 0.8 4.8 4.4 0.6 0.6 2.2+0.8
144( 1.C 0.€ 2.8 1. 2.C 0.t 1.5+0.4
2160 0.3 0.6 0.2 2.8 1.2 0.3 0.9+0.4
2880 0.0 0.8 0.0 1.7 0.7 0.1 0.6+0.3
432( N.D. N.D. N.D. 0.C N.D. 0.€ 0.1+0.2
5760 N.D. 0.0 N.D. 0.2 0.2 0.0 0.1+0.0

N.D. : not detected

Table 25 The serum concentrations (nmol/mL) of wiigsulfates/glucuronides in six rats
after oral administration of GGCLT decoction (6 @yk

| —_Rats 1 2 3 4 5 6  MeantS.E.
Time (min)

15 0.8 0.t 1.7 0.8 0.€ 0.z 0.8+0.2
30 0.4 0.4 1.5 0.7 0.4 0.1 ae.2
60 0.3 0.1 1.2 0.6 0.4 0.1 &6.2
12C 0.€ 0.1 3.2 0.€ 0.z 0.z 0.8+0.t
360 1.1 0.5 1.9 1.2 0.5 0.2 a0.3
720 1.6 0.5 1.7 1.6 0.5 0.3 0.3
144( 1.C 0.4 0.7 1.€ 1.4 0.z 0.¢+0.2
2160 1.6 0.5 0.1 1.7 0.5 0.2 @@ 3
2880 0.2 0.1 0.1 0.8 0.2 N.D. 0.2+0.1
432( ND. 01 ND. ND. ND. 0.2 0.140.C
5760 N.D. 0.1 ND. N.D. N.D. N.D. 0.0+0.0

ND : not detected

Table 26 The serum concentrations (nmol/mL) of wiig@lucuronides in six rats after oral
administration of GGCLT decoction (6 g/kg).

| —_Rats 1 2 3 4 5 6  Mean+S.E.
Time (min)

15 0.7 0.1 1.1 0.€ 2 2 0.5+0.1

30 0.7 0.3 0.8 0.6 0.3 0.2 0.5+0.1

60 0.4 0.1 0.8 0.5 0.2 0.1 0.4+0.1
12C 0.€ 0.1 34 04 2 04 0.¢+0.5
360 0.6 0.1 1.5 0.9 0.3 0.2 0.6+0.2
720 1.2 0.3 1.3 1.3 0.3 0.3 0.8+£0.2
144( 0.€ 0.z 0.t 1.1 0. 2 0.€x£0.1
2160 0.3 0.4 0.3 1.4 0.3 0.3 0.5+0.2
2880 N.D. N.D. N.D. N.D. N.D. N.D. 0.0+0.0
432( N.D. N.D. N.D. N.D. N.D. 2 0.C+0.C
5760 N.D. N.D. N.D. ND. ND. N.D. 0.0+0.0

ND : not detected
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Table 27 The serum concentrations (nmol/mL) of ziid sulfates/glucuronides in six rats

after oral administration of GGCLT commercial extra(6 g/kg).

Rats

, . 1 2 3 4 5 6 MeanzS.E.
Time (min)
15 8.€ 6.1 9.2 0.t 8.C 5.1 6.4+1.4
30 7.2 4.4 6.3 3.8 7.7 2.6 5.3t0.8
60 5.9 3.9 9.5 2.7 5.8 2.4 5.0£1.1
12C 3.€ 1.t 4.3 1.¢ 4.1 1.8 2.¢+0.5
360 2.8 1.7 4.6 2.3 4.9 1.3 2.9+0.6
720 1.9 3.2 5.6 2.6 1.8 1.3 2.710.6
144(C 3.2 2.1 2.7 3.€ 6.1 1.2 3.2£0.7
2160 2.4 2.1 1.4 1.8 1.4 1.6 1.8+0.2
2880 2.4 1.8 1.8 1.3 15 1.3 1.7+0.2
432( 1.€ 1.7 1.¢ 1.¢ 0.€ 1.t 1.540.2
5760 1.2 1.2 1.4 2.8 0.5 0.7 1.3+0.3

Table 28 The serum concentrations (nmol/mL) of zkiild glucuronides in six rats after oral
administration of GGCLT commercial extract | (6 gyk

| —_Rats 1 2 3 4 5 6  MeantS.E.
Time (min)

15 1.€ 2.1 1.1 0.1 2.3 0.€ 1.2+0.4
30 ND. 14 10 07 28 0.5 1.1+0.4
60 1.0 1.1 1.2 0.7 2.5 0.6 1.2£0.3
12C 0.€ 0.4 0.t 0.t 1.7 0.t 0.7£0.2
360 0.3 0.4 0.4 0.4 1.0 0.2 0.5+0.1
720 0.4 0.6 0.4 0.4 0.4 0.3 0.4+0.0
144( 0.t 0.7 0.3 1.2 0.4 0.3 0.€x£0.2
2160 0.5 0.6 0.2 0.4 0.4 0.4 0.4+0.1
2880 0.5 0.6 0.3 0.4 0.3 0.3 0.4+0.1
432( 0.4 0.€ 0.3 0.3 0.3 0.3 0.4+0.C
5760 0.3 0.4 0.3 0.5 0.2 0.2 0.2+0.0

N.D. : not detected

Table 29 The serum concentrations (nmol/mL) of &laia sulfates/glucuronides in six rats
after oral administration of GGCLT commercial extri(6 g/kg).

| —_Rats 1 2 3 4 5 6  MeantS.E.
Time (min)

15 4.C 2.€ 2.€ 0.t 4.2 2.€ 2.6+0.5
30 24 14 13 10 31 1.1 1.740.3
60 1.4 1.2 2.0 1.3 3.0 0.8 1.6£0.3
12C 0.8 0.t 1.2 0.8 2.2 0.€ 1.1+0.2
360 1.0 0.8 1.4 0.8 2.8 1.1 1.3+0.3
720 1.4 1.5 2.1 0.7 2.8 2.1 1.8£0.3
144( 1.2 1.2 0.€ 2.1 5.2 0.2 1.6+£0.7
2160 0.7 0.7 0.2 0.4 0.6 0.5 0.5+0.1
2880 0.4 1.0 0.2 0.7 0.0 04 0.4+0.1
432( 0.2 0.1 0.t 0.2 0.1 0.3 0.2£0.1
5760 0.1 0.0 0.5 0.1 0.1 0.2 0.1+0.1

N.D. : not detected
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Table 30 The serum concentrations (nmol/mL) of &laio glucuronides in six rats after oral
administration of GGCLT commercial extract | (6 gyk

| —_Rats 1 2 3 4 5 6  MeantS.E.
Time (min)

15 3.€ 2.2 1.8 0.1 3.1 0.t 1.€+0.€
30 ND. 11 15 11 26 0.1 1.140.4
60 1.0 1.4 1.7 1.0 2.3 0.4 1.3t0.3
12C 0.t 0.4 0.8 0.7 2.1 0.t 0.8+0.2
360 1.0 0.7 0.9 0.8 2.3 1.0 1.1+0.2
720 1.0 1.0 2.0 0.6 2.3 1.6 1.4+0.3
144( 1. 0& O0E 4¢ 18 N.D. 1.5+0.7
2160 0.6 0.5 0.2 0.3 0.5 0.3 0.4+0.1
2880 0.3 0.7 0.2 0.5 0.1 N.D. 0.3:0.1
432( 0.1 N.D. 0.3 0.1 N.D. N.D. 0.1+0.C
5760 N.D. N.D. 04 ND. ND. N.D. 0.1+0.1

N.D. : not detected

Table 31 The serum concentrations (nmol/mL) of wiigsulfates/glucuronides in six rats
after oral administration of GGCLT commercial extra(6 g/kg).

Rats

, . 1 2 3 4 5 6 MeanzS.E.
Time (min)

15 0.c 0.7 04 N.D. 0E 0t 0.5£0.1
30 0.6 0.2 0.3 0.2 05 04 0.4+0.1
60 0.3 0.4 0.4 0.2 05 04 0.4+0.0
12C 0.2 0.2 0.4 0.2 0. 04 0.4%+0.1
360 0.7 0.5 0.6 0.3 15 0.3 0.6£0.2
720 1.2 1.0 15 0.3 1.3 04 0.9+0.2
144(C 0.€ 0.€ 0.4 0.€ 22 041 0.8+0.2
2160 0.5 0.6 0.1 0.2 0.2 0.1 0.3t0.1
2880 0.2 0.4 0.1 0.2 ND. 01 0.2+0.1
432( 0.1 0.1 0.2 0.1 N.D. 0.1 0.1+0.C
5760 N.D. N.D. 0.1 N.D. N.D. N.D. 0.0+0.0

N.D. : not detected

Table 32 The serum concentrations (nmol/mL) of wiig@lucuronides in six rats after oral
administration of GGCLT commercial extract | (6 gyk

| —_Rats 1 2 3 4 5 6  MeantS.E.
Time (min)

15 0.8 0.7 0.3 N.D. 0.4 0.2 0.4+0.1
30 N.D. 0.3 0.3 0.2 0.4 0.2 0.2£0.1

60 0.3 0.3 04 0.2 0.5 0.3 0.3+0.0
12C 0.2 0.1 0.2 0.2 0.4 0.3 0.3+0.C
360 0.6 0.4 0.3 0.2 1.3 0.3 0.5+0.2
720 0.6 0.5 1.3 0.3 1.1 0.3 0.7+£0.2
144( 0.7 1.C 0.4 2.C 0.4 0.1 0.8+0.2
2160 0.6 0.5 0.2 0.2 0.1 0.1 0.3+0.1
2880 0.2 0.4 0.1 0.2 N.D. 0.1 0.2+0.1
432( 0.2 N.D. 0.2 0.1 N.D. 0.1 0.1+0.C
5760 0.1 N.D. 0.2 0.0 N.D. N.D. 0.0+0.0

N.D. : not detected
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Table 33 The serum concentrations (nmol/mL) of ziidl sulfates/glucuronides in six rats

after oral administration of GGCLT commercial extrd (6 g/kg).

. —_Rats 1 2 3 4 5 6  MeansS.E.
Time (min)

15 2.€ 4.7 5.¢ 3.2 3.2 1.5 3.510.€
30 2.1 3.3 54 2.1 2.2 1.4 2.710.6
60 1.5 2.6 3.8 1.4 2.1 1.3 2.1+0.4
12C 1.1 1.7 3.C 1.1 2.2 1.1 1.740.3
360 10 13 1.7 11 12 13 1.3+0.1
720 0.9 0.9 1.3 1.2 1.5 2.3 1.3t0.2
144C 1.7 1.7 1.1 2.3 1.2 1.5 1.6+0.2
2160 1.4 27 10 10 17 14 1.5+0.3
2880 1.4 2.7 1.4 1.8 1.6 1.5 1.7£0.2
432( 1.7 1.2 2.1 0.8 2.3 1.7 1.7+£0.2
5760 1.7 1.9 1.8 0.4 0.5 0.2 1.1+0.3

Table 34 The serum concentrations (nmol/mL) of zkaildl glucuronides in six rats after oral
administration of GGCLT commercial extract 1l (&gj).

. —_Rats 1 2 3 4 5 6  MeansS.E.
Time (min)

15 0.€ 0.t 0.t 0.3 0.t 0.3 0.4%0.C
30 0.4 0.3 0.4 0.2 0.3 0.2 0.3+0.0
60 0.2 0.3 0.2 0.1 0.3 0.2 0.2+0.0
12C 0.1 0.1 0.1 0.1 0.3 0.1 0.1+0.C
360 0.1 0.1 0.1 0.2 0.1 0.1 0.1+0.0
720 0.1 0.1 0.1 0.2 0.2 0.2 0.1+0.0
144( 0.2 0.1 0.1 0.2 0.1 0.1 0.1+0.C
2160 0.2 0.3 0.1 0.1 0.2 0.2 0.2+0.0
2880 0.2 0.2 0.1 0.2 0.2 0.2 0.2+0.0
432( 0.2 0.2 0.1 0.1 0.2 0.2 0.2£0.C
5760 0.2 0.2 0.2 0.1 0.1 0.0 0.1+0.0

Table 35 The serum concentrations (nmol/mL) of &laia sulfates/glucuronides in six rats

after oral administration of GGCLT commercial extrl (6 g/kg).

Rats

. . 1 2 3 4 5 6 MeanzS.E.
Time (min)

15 1.2 1.8 2.€ 0.8 1.2 0.t 1.4+0.3
30 1.4 0.8 1.5 0.6 0.5 0.3 0.6+0.2
60 0.5 0.5 0.9 0.5 0.8 0.2 0.€£0.1
12C 0.4 0.2 1.C 0.4 1.C 0.1 0.5+0.2
360 0.2 0.3 1.1 0.9 0.8 0.1 0.€£0.2
720 0.4 0.1 0.7 1.0 0.3 1.6 0.7£0.2
144(C 0.2 N.D. 0.2 0.8 0.1 0.1 0.2£0.1
2160 0.4 1.2 0.1 0.2 0.4 0.1 0.4+0.2
2880 0.1 0.7 N.D. 01 0.6 0.1 0.2+0.1
432( 0.1 0.2 N.D. 01 1.2 0.1 0.2£0.2
5760 0.1 0.0 N.D. N.D. 0.1 N.D. 0.(x0.0

N.D. : not detected
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Table 36 The serum concentrations (nmol/mL) of &laio glucuronides in six rats after oral
administration of GGCLT commercial extract 1l (&gj).

Rats
TimSe (min) 1 2 3 4 5 6 MeanzS.E.
15 0.4 0.8 1.7 0.7 0.7 0.2 0.7£0.2
30 0.2 0.4 1.0 0.4 0.8 0.1 0.5+0.1
60 0.1 0.3 0.5 0.4 0.7 0.1 0.3+0.1
12C 0.1 0.2 0.¢ 0.2 0.¢ 0.C 0.4%+0.2
360 0.0 0.2 0.9 0.7 0.6 0.1 0.4+0.2
720 0.1 0.1 0.6 0.7 0.4 1.0 0.5+0.1
144( N.D. N.D. N.D. 0.t 0.2 0.1 0.1+0.1
2160 N.D. 0.5 0.0 N.D. 0.4 N.D. 0.2£0.1
2880 N.D. 0.3 0.1 0.0 0.3 N.D. 0.+0.1
432( 0.C 0.C N.D. N.D. 0.€ 0.1 0.1+0.1
5760 N.D. N.D. N.D. N.D. 0.1 0.1 0.0+0.0

N.D. : not detected

Table 37 The serum concentrations (nmol/mL) of wiigsulfates/glucuronides in six rats

after oral administration of GGCLT commercial extrl (6 g/kg).

. —_Rats 1 2 3 4 5 6  MeantS.E.
Time (min)

15 0.2 0.z 0.4 0.3 0.2 0.1 0.2+0.C
30 0.1 0.1 0.2 0.0 0.2 0.1 0.1+0.0
60 0.1 N.D. 0.1 N.D. 0.2 0.1 0.1+0.0
12C 0. 0.1 0.3 N.D. 0.3 0.1 0.1+0.1
360 N.D. 0.1 0.2 0.3 0.4 0.1 0.2z£0.1
720 0.1 0.2 0.1 0.3 0.1 0.6 0.2+0.1
144C 01 01 ND. ND. ND. 01 0.C0.C
2160 0.1 0.6 N.D. 0.1 0.1 0.1 0.2z£0.1
2880 N.D. 0.2 N.D. N.D. 0.0 N.D. 0.cx0.0
432( N.D. ND. ND. 01 04 N.D. 0.140.1
5760 N.D. N.D. ND. ND. N.D. N.D. 0.(+0.0

N.D. : not detected

Table 38 The serum concentrations (nmol/mL) of wiig@lucuronides in six rats after oral
administration of GGCLT commercial extract 1l (&gj).

. —_Rats 1 2 3 4 5 6  MeanS.E.
Time (min)

15 0.z 0.z 04 0.z 0.2 0.1 0.2%0.C

30 0.1 N.D. 0.5 0.0 0.2 0.1 0.1+0.0

60 0.1 N.D. 0.1 N.D. 0.3 0.1 0.1+0.0

12C 0.1 N.D. 0.z 0.C 0.3 0.1 0.1£0.1

360 N.D. N.D. 0.1 0.1 0.3 0.0 0.1+0.1

720 N.D. N.D. 0.1 0.2 0.1 0.3 0.1+0.0

144C 01 ND. ND. 0Z ND. N.D. 0.1%0.C

2160 0.1 0.3 N.D. N.D. 0.1 0.1 0.1+0.1

2880 0.1 0.1 N.D. N.D. 0.1 N.D. 0.0+0.0

432( N.D. N.D. ND. ND. 02 N.D. 0.0%0.1

5760 N.D. N.D. ND. ND. ND. N.D. 0.0+0.0

N.D. : not detected
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Table 39Pharmacokinetic parameters of sulfates (S) andugiuides (G) of daidzein, baicalein
and wogonin in six rats after oral administratidrG& CLT decoction (6 g/kg)

Metabolit:SarameterS Cr AUCo.5760 MRT AUC/dose
Daidzein S/G 88912 15871.84787.8"* 2315.7422.6 529.059.6
DaidzeinG 1.6+0.4 25204450 ( 240442317 8454157
Baicaleir S/C 4713 56301+1127.(  16623+312.(  29.1%5.¢
Baicalein G 4.32.0 4733.14122.4 160032784 24558
Wogonin S/G 1504 2336.4486.2  1468.6484.0 354.5%38
Wogonir G 13+0.5 14369+297.5 1202 +178.6 218.(+45.1

*** p < 0.001 (compared with glucuronides)
Data expressed as mean + S.E.

Cmax (nmalml-1): concentration of peak serum level.

AUCO0-5760 (nmadihinimhl-1): area under serum concentration — time ctw\&/60 min.
MRT (min): mean residence time.

Table 40Pharmacokinetic parameters of sulfates (S) andugiuides (G) of daidzein, baicalein
and wogonin in six rats after oral administratidnGGCLT commercial extract 1(6

g/kg).

Vetabol t:Sarameters Crn AUCo.5760 MRT AUC/dose
Daidzein S/G 780.9% 11740.3928.6™ 2374.68590 479587.9

DaidzeinG 1.640.3 2466.4221F 257041215 100.7+9.0

Baicalein S/G 3205 4197.3631.1 1685.3%18.1  22.613.4

Baicalein G 2.30.5 3195.0542.6 1385.0387.7 17.242.9
Wogonin S/G 1103 1863.6819.2 1560.5%12.8 236.4#0.5
Wogonir G 1.140.2 1505.+240.6  1536.4181.7 202..430.F

** p< 0.01, ** p < 0.001 (compared with glucurorad)
Data expressed as mean + S.E.

Cmax (nmalml-1): concentration of peak serum level.

AUCO0-5760 (nmdihinimhl-1): area under serum concentration — time ctw\&/60 min.
MRT (min): mean residence time.
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Table 41Pharmacokinetic parameters of sulfates (S) andugiuides (G) of daidzein, baicalein
and wogonin in six rats after oral administratidnGGGCLT commercial extract 11 (6

a/kg).

Vetabol tgsarameters Cr AUCo.5760 MRT AUC/dose
Daidzein S/G 3606  8824.2#69.0" 279714151 713.787.9

DaidzeinG 0.4+0.1 906.£+51.C 2900.1+70.4  73.5+4.1

Baicaleir S/C 1.6:02 1000.+366.5  1824.4386.1  19.+3.7

Baicalein G 0.20.2 1021.6803.3 152033211 10.443.1
Wogonin S/G 0401 429.794.4 253.568.6  184.1405
Wogonir G 0.2+0.0 1421.6+303.6  1387.(+326.6 108.6+29.2

** p< 0.01, ** p < 0.001 (compared with glucurorad)

Data expressed as mean + S.E.

Cmax (nmalml-1): concentration of peak serum level.

AUCO0-5760 (nmadihiniml-1): area under serum concentration — time ctw\&/60 min.
MRT (min): mean residence time.

Table 42 AUC/dose (min/mL) of various constitueftemadministration of decoctions and
commercial extract | of GGCLT to rats (n=6)

Constituents Decoction Commercia_ll extrac;t I
Mean Mean Confidence interval
Daidzein 529.0 479.5 403:1555.9
Baicaleir 29.1 22.¢ 15.6~29.5
Wogonin 354.5 236.4 154-8318.0

Table 43 AUC/dose (min/mL) of various constituefteaadministration of decoctions and
commercial extract Il of GGCLT to rats (n=6)

Constituents Decoction Commerci.al extrqct 1]
Mear Mear Confidence intervi
Daidzein 529.0 713.7 637-3790.1
Baicalein 29.1 194 11927.0
Wogonir 354t 184.] 102.¢~265.¢

Table 44The regression equations, concentration ranges@melation coefficients of daidzein,
baicalein and wogonin in rat urine

Constituents Conc. rangasy(ml) Regression equations r
Daidzein 0.6 ~20.0 Y=0.122X-0.003 0.99997
Baicaleir 06~2C.0 Y=0.033X+0.01! 0.9999¢
Wogonin 0.3~10.0 Y=0.047X-0.001 0.99998
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Table 45 Intraday and interday analytical precisiod accuracy of daidzein in rat urine

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ug/mL) Mearx S.D. (C.V.%) (%) Mearr S.D. (C.V.%) (%)
20 20.0t 0.4y 0.2 0.2 20.1+ 0.5 0.3 0.3
1C 9.¢+0.1 -0.€ 1.1 9.¢+0.1 -1.1 1.1
5 5.0£ 0.0 -0.2 1.6 5.0£ 0.6 -0.2 1.2
2.5 2.4+0.1 -2.3 5.5 2.4+0.1 -2.9 5.1
1.2 1.2£0.Gs 6.5 4.3 1.4+0.C; 8.C 4.¢
0.6 0.6 0.0 2.4 4.8 0.7+ 0.4 5.0 5.8
n=3
Table 46 Intraday and interday analytical precisiod accuracy of baicalein in rat urine
Intraday Interday
Conc Precisiol Accurac) Precisiol Accurac)
(ug/mL) Meart S.D. (C.V.%) (%) Meart S.D. (C.V.%) (%)
20 20.2£ 0.2 1.2 0.8 2020.2 1.2 0.9
10 9.4+ 0.5 -6.1 5.6 9405 -6.1 5.5
5 52204 4.2 8.€ 5.2£04 3.7 8.1
2.5 2.7+ 0.1 8.7 4.6 2¥%0.1 7.4 54
1.3 1.2£0.1 -6.3 4.3 120.0, -1.1 53
0.€ 0.7+ 00 5.5 5.€ 0.6+ 0.04 2.8 6.S
n=3
Table 47 Intraday and interday analytical precisiad accuracy of wogonin in rat urine
Intraday Interday
Conc Precisiol Accurac) Precisiol Accurac)
(ug/mL) Mearx S.D. (C.V.%) (%) Mearx S.D. (C.V.%) (%)
10 10.6: 0.1 0.0 0.6 10960.0 -0.1 0.3
5 5.0£0.2 -0.4 3.2 580.1 0.2 1.3
2.5 2.€£0.1 3.2 3.7 2.5£0.1 1.2 2.C
1.3 1.2£ 0.0 -2.5 3.6 120.0 -0.3 2.0
0.6 0.6: 0.0 -1.0 4.3 060.0 -0.5 2.9
0.2 0.2+ 00 -6.C 7.S 0.2+ 0.C -7.€ 4.1

n=3

Table 48 Recoveries (%) of various constituent&GICLT from rat urine
Conc. Spiked

Recoveries (%)

Constituents (Lg/mL) 1 2 3 Meart S.D
10.C 93.C 97.t 94.2 94.¢+2 .4
Daidzein 5.0 89.5 94.1 96.2 9334
2.5 95.3 92.3 91.9 932.9
10.C 72.5 74.5 70.z 12.4£2.2
Baicalein 5.0 59.1 62.3 63.2 61.6:2.2
2.5 52.5 50.1 48.5 50.3t2.0
5.0 96.8 100.5 98.0 98.4t1.9
Wogonir 2.5 91.1 96.1 98.¢ 95.23.€
1.3 99.5 96.7 96.2 97.5:1.8
n=3
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Table 49 The urine concentrationdnfole) of daidzein glucuronides in six rats aftealor
administration of decoction (6 g/kg) of GGCLT irchaime interval.

. rats
Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.1 0.2 0.0 0.0 N.D. N.D. 0.0+ 0.1
2-5 0.3 0.4 0.3 0.4 N.D. 0.1 0.2+ 0.1
5-8 0.1 0.1 0.C 0.C 0.2 0.2 0.1+ 0.1
8-12 0.7 0.3 0.1 0.7 0.0 0.0 0.3+ 0.3
12-24 1.2 1.2 2.4 0.5 0.4 0.6 1.1+ 0.8
24-34 0.1 0.2 0.2 0.1 0.1 0.1 0.2+£0.1
34-48 0.4 0.7 0.7 0.2 0.9 0.2 0.5+ 0.3
48-58 0.1 0.2 0.1 0.3 0.2 0.1 0.2+ 0.1
58-72 0.t 0.t 0.t 0.4 0.€ 0.2 0.5+£0.1
Total 34 3.9 4.3 2.5 2.6 1.5 3.(+x1.0
% of dose 11.4 129 14.2 8.4 8.6 4.8 10.(+ 3.4
t12 (hr) 19.9 19.6 16.4 22.8 28.7 19.8 2124.2

N.D. : not detected

Table 50 The urine concentratiorpgnfole) of daidzein sulfates/glucuronides in six rafter
oral administration of decoction (6 g/kg) of GGCinleach time interval.
rats

Time (hr) 1 5 3 Z 5 6 Meant S.D.
0-2 0.1 0.2 0.0 0.0 N.D. N.D. 0.1+ 0.1
2-5 1.2 0.€ 1.1 1.2 N.D. 14 0.6+ 0.5
5-8 0.8 0.9 0.0 0.0 2.1 1.2 0.8+ 0.8
8-12 1.3 2.2 0.9 1.7 0.4 0.3 1.1+ 0.7
12-24 2.7 4.C 4.C 3.1 2.C 2.4 3.2+1.1

24-34 0.4 0.8 0.7 1.1 1.1 0.6 0.8+ 0.3
34-48 0.9 1.9 1.1 1.3 1.6 1.4 1.4+ 0.3
48-58 0.8 0.t 0.5 0.3 0.8 0.8 0.6+ 0.2
58-72 1.0 0.9 0.9 1.6 1.6 1.6 1.3+ 0.4
Total 9.2 12.1 10.1 10.4 9.6 9.8 10.2£1.0
% of dose 30.6 40.2 335 346 31.8 326 33.%+ 3.4
t12 (hr) 18.3 15.0 15.5 19.8 22.1 19.8 1827

N.D. : not detected
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Table 51 The urine concentratiorjdnfole) of baicalein glucuronides in six rats aftealo
administration of decoction (6 g/kg) of GGCLT irchaime interval.

. rats
Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.0 0.0 N.D. N.D. N.D. N.D. 0.0+0.0
2-5 0.1 0.1 0.2 0.3 N.D. 0.0 0.1+0.1
5-8 0.2 0.1 0.C 0.C 0.4 0.1 0.1+0.1
8-12 0.5 0.4 0.1 0.5 0.1 0.0 0.3+0.2
12-24 N.D. 0.5 1.5 0.7 0.4 0.2 0.5+0.5
24-34 0.C N.D. N.D. N.D. N.D. N.D. 0.C+0.C
34-48 N.D. N.D. N.D. N.D. N.D. N.D. 0.0+0.0
48-58 N.D. N.D. N.D. N.D. N.D. N.D. 0.0+0.0
58-72 N.D. N.D. N.D. N.D. N.D. N.D. 0.C+0.C
Total 0.9 1.2 1.8 1.6 0.8 0.3 1.1+0.5
% of dose 0.4 0.6 0.9 0.8 0.4 0.2 0.€+0.3
t12 (hr) 1.9 8.3 42.0 9.8 8.1 13.3 13191.3

N.D. : not detected

Table 52 The urine concentrationpgnfole) of baicalein sulfates/glucuronides in sixsratter
oral administration of decoction (6 g/kg) of GGCinleach time interval.
rats

Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.1 0.1 0.0 N.D. N.D. N.D. 0.0+0.0
2-5 0.5 0.2 0.t 0.1 N.D. 0.7 0.2+0.2
5-8 0.6 0.5 0.0 0.5 1.5 0.7 0.6+0.5
8-12 1.0 1.7 0.7 0.0 0.7 0.5 0.8+0.6
12-24 0.€ 2.C 4.1 0.€ 2.1 5.7 2.€+2.C
24-34 0.1 0.1 0.0 N.D. 0.2 0.2 0.1+0.1
34-48 0.1 0.1 0.1 0.0 0.1 0.1 0.1+0.0
48-58 0.C 0.C 0.C N.D. 0.C 0.C 0.C+0.C
58-72 0.1 0.0 0.0 0.0 0.1 0.0 0.1+0.0
Total 3.1 4.8 5.5 15 4.8 8.0 4.€+£2.2

% of dose 1.6 2.5 2.8 0.8 2.5 4.1 2.4+1.1

t12 (hr) 9.8 7.5 7.2 6.5 9.2 6.7 +8.4

N.D. : not detected
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Table 53 The urine concentrationdngole) of wogonin glucuronides in six rats afterlora
administration of decoction (6 g/kg) of GGCLT irchaime interval.

i rats
Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.0 0.0 N.D. N.D. N.D. N.D. 0.0+£0.0
2-5 0.1 0.0 0.1 0.1 N.D. N.D. 0.0+0.0
5-8 0.1 0.C 0.C 0.C 0.1 0.C 0.¢x0.C
8-12 0.3 0.2 0.0 0.3 0.0 0.0 0.1£0.1
12-24 0.7 0.8 0.9 0.8 0.5 0.2 0.6:0.3
24-34 0.C 0.C 0.C 0.2 0.1 0.C 0.1+0.1
34-48 0.0 0.0 0.0 0.0 0.0 0.0 0.0+0.0
48-58 N.D. N.D. 0.0 0.0 N.D. N.D. 0.0+0.0
58-72 N.D. N.D. N.D. N.D. 0.C N.D. 0.Cx0.C
Total 1.1 1.2 1.1 1.4 0.7 0.3 1.Cx0.4
% of dose 169 179 16.0 21.3 10.7 5.3 14.71+5.7
t12 (hr) 1.1 0.1 1.5 1.5 7.8 1.1 2.2¢2.8

N.D. : not detected

Table 54 The urine concentrationsngole) of wogonin sulfates/glucuronides in six rafer
oral administration of decoction (6 g/kg) of GGCidTeach time interval.
rats

Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.0 0.0 N.D. N.D. N.D. N.D. 0.0+ 0.0
2-5 0.1 0.C 0.1 0.2 N.D. 0.1 0.1+ 0.1
5-8 0.1 0.1 0.0 0.0 0.3 0.2 0.1+ 0.1
8-12 0.3 0.5 0.1 0.4 0.1 0.1 0.3+ 0.2
12-24 0.8 1.1 1.1 14 0.6 1.4 1.1+ 0.3

24-34 0.0 0.0 0.0 0.3 0.1 0.1 0.1+ 0.1
34-48 0.0 0.0 0.0 0.0 0.0 0.1 0.0+ 0.0
48-58 N.D. N.D. 0.C 0.C 0.C 0.C 0.Cx0.C
58-72 N.D. N.D. N.D. N.D. 0.0 0.0 0.0+ 0.0
Total 1.4 1.9 1.3 2.3 1.4 2.0 1.7+0.4
% of dose 219 284 20.1 345 21.2 30.4 26.1+ 5.9
t12 (hr) 1.0 4.5 4.6 4.7 2.0 2.0 31.6

N.D. : not detected
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Table 55 The urine concentrationdnfole) of daidzein glucuronides in six rats aftealor
administration of commercial extract | (6 g/kg)@GCLT in each time interval.

. rats
Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.1 0.1 N.D. N.D. N.D. N.D. 0.Cx0.1
2-5 0.1 0.1 0.1 0.0 0.1 N.D. 0.1+0.0
5-8 0.1 0.1 0.C 0.1 0.1 0.2 0.1+0.1
8-12 0.2 0.2 0.2 0.0 0.1 N.D. 0.1+0.1
12-24 0.4 0.2 0.8 0.6 1.2 0.0 0.5+0.4
24-34 0.1 0.2 0.1 0.2 0.1 0.2 0.1+0.C
34-48 0.2 0.9 0.3 0.3 0.5 0.4 0.4+0.2
48-58 0.4 0.2 0.3 0.0 0.2 0.2 0.2+0.1
58-72 0.t 0.7 0.2 0.2 0.€ 0.€ 0.5+0.2
Total 2.2 2.6 2.0 1.5 2.9 1.8 2.1+0.5
% of dose 8.8 10.6 8.1 5.9 11.8 7.4 #2a
t12 (hr) 32.7 31.3 20.9 16.3 23.7 49.2 2901.7

N.D. : not detected

Table 56 The urine concentratiorpgnfole) of daidzein sulfates/glucuronides in six rafter
oral administration of commercial extract | (6 g/kd GGCLT in each time interval.
rats

Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.6 0.6 N.D. N.D. N.D. 0.0 0.2+0.3
2-5 0.8 0.t 1.1 0.C 1.3 N.D. 0.€+0.E
5-8 0.5 0.9 0.1 2.1 1.3 1.9 1.1+0.8
8-12 1.5 1.1 2.0 0.1 0.9 N.D. 0.€+0.8
12-24 1.7 2.1 3.€ 4.3 1.¢ 0.5 2.4+1.4
24-34 1.2 1.3 1.0 1.0 1.1 0.7 1.1+0.2
34-48 0.9 1.6 1.4 1.2 1.3 0.8 1.240.3
48-58 0.8 0.8 0.t 0.5 0.€ 0.5 0.€+0.1
58-72 1.6 1.6 1.4 0.9 0.8 0.8 1.240.4
Total 9.6 104 11.3 10.1 9.1 5.2 9.3+2.2

% of dose 39.0 42.7 46.3 41.2 37.3 21.0 83.9

t12 (hr) 226 215 17.7 15.7 16.9 23.0 19852

N.D. : not detected
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Table 57 The urine concentratiorjdnfole) of baicalein glucuronides in six rats aftealo
administration of commercial extract | (6 g/kg)@GCLT in each time interval.

. rats
Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.2 0.1 N.D. N.D. N.D. N.D. 0.60.1
2-5 0.1 0.0 0.1 N.D. 0.1 N.D. 0.0+0.0
5-8 0.C 0.C 0.C 0.1 0.C 0.C 0.Cx0.C
8-12 0.1 0.2 0.1 N.D. 0.0 N.D. 0.1+0.1
12-24 N.D. N.D. 0.7 0.1 3.3 0.0 0.7+1.3
24-34 N.D. 0.2 N.D. 0.1 N.D. 0.2 0.1+0.1
34-48 N.D. 0.0 N.D. N.D. 0.0 0.0 0.0+0.0
48-58 N.D. N.D. N.D. N.D. 0.0 N.D. 0.0+0.0
58-72 N.D. N.D. N.D. N.D. 0.C 0.C 0.C+0.C
Total 0.3 0.6 1.0 0.2 3.4 0.3 1.0+1.2
% of dose 0.2 0.3 0.5 0.1 1.8 0.2 DH
t12 (hr) 4.9 7.4 28.4 9.7 4.6 9.4 1889

N.D. : not detected

Table 58 The urine concentrationpgnfole) of baicalein sulfates/glucuronides in sixsratter
oral administration of commercial extract | (6 g/lkid GGCLT in each time interval.

rats

Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.3 0.4 N.D. N.D. N.D. N.D. 0.30.2
2-5 0.4 0.2 0.€ 0.C 0.7 N.D. 0.2+0.2
5-8 0.4 0.7 0.0 15 0.8 1.3 0.8+0.5
8-12 2.6 1.0 1.6 0.0 0.8 N.D. 1.0+0.1

12-24 1.C 1.€ 2.€ 2.€ 2.€ 0.t 1.€+0.1
24-34 0.1 0.1 0.0 0.0 0.1 0.2 0.1+0.0
34-48 0.0 0.1 0.1 0.1 0.0 0.0 0.1+0.0
48-58 0.C 0.C 0.C 0.C 0.C 0.C 0.C+0.C
58-72 0.1 0.1 0.0 0.0 0.0 0.0 0.1+0.0
Total 5.0 4.2 53 4.4 53 2.0 4.4+1.3

% of dose 2.7 2.3 2.9 2.4 2.9 1.1 2056

t12 (hr) 9.5 9.9 7.5 7.7 5.6 7.4 7.6+1.6

N.D. : not detected
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Table 59 The urine concentrationdngole) of wogonin glucuronides in six rats afterlora
administration of commercial extract | (6 g/kg)@GCLT in each time interval.

i rats
Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.0 0.0 N.D. N.D. N.D. N.D. 0.6¢0.0
2-5 0.0 0.0 0.0 0.0 0.0 N.D. 0.0+0.0
5-8 0.C 0.1 0.C 0.1 0.C 0.C 0.¢x0.C
8-12 0.1 0.2 0.1 0.0 0.1 N.D. 0.1£0.1
12-24 0.5 0.4 0.7 1.1 1.8 0.1 0.8:0.6
24-34 0.C 0.1 0.C N.D. 0.C 0.1 0.¢x0.C
34-48 0.0 0.0 0.0 0.0 0.0 0.0 0.0+0.0
48-58 0.0 0.0 0.0 N.D. N.D. 0.0 0.0+0.0
58-72 N.D. 0.C 0.C 0.C 0.C 0.C 0.Cx0.C
Total 0.7 0.8 1.0 1.2 2.0 0.2 1.0+0.11
% of dose 9.5 10.1 12.1 15.1 25.1 2.8 7.8
t12 (hr) 4.9 8.7 6.9 5.8 5.1 9.7 &3.0

N.D. : not detected

Table 60 The urine concentrationsngole) of wogonin sulfates/glucuronides in six rafer
oral administration of commercial extract | (6 g/lkd GGCLT in each time interval.
rats

Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.1 0.1 N.D. N.D. N.D. 0.0 0.0+0.0
2-5 0.1 0.1 0.2 0.C 0.2 N.D. 0.1+0.1
5-8 0.1 0.2 0.0 0.5 0.4 0.5 0.3+0.2
8-12 0.6 0.4 0.6 0.0 0.5 N.D. 0.4+0.3

12-24 1.1 1.1 1.7 2.3 1.4 0.2 1.2¢0.7
24-34 0.1 0.1 0.2 0.0 0.1 0.3 0.1+0.1
34-48 0.0 0.0 0.0 0.0 0.0 0.0 0.0+0.0
48-58 0.C 0.C 0.C 0.C N.D. 0.C 0.C+0.C
58-72 N.D. 0.0 0.0 0.0 0.0 0.0 0.0+0.0
Total 2.1 2.1 2.7 2.8 2.5 1.1 2.2+0.25
% of dose 27.0 26.3 34.5 36.0 32.2 14.1 28.G
t12 (hr) 4.1 7.0 57 5.2 5.0 6.7 561

N.D. : not detected
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Table 61 The urine concentrationdnfole) of daidzein glucuronides in six rats aftealor
administration of commercial extract Il (6 g/kg)®GCLT in each time interval.

. rats
Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 0.0 N.D. N.D. N.D. 0.0 N.D. 0.0+ 0.0
2-5 0.1 N.D. 0.1 0.2 0.0 0.2 0.1+ 0.1
5-8 N.D. 0.2 0.1 N.D. 0.2 0.C 0.1+ 0.1
8-12 0.1 0.1 0.1 0.2 0.1 0.4 0.2+ 0.1
12-24 0.4 0.7 0.3 0.8 0.2 0.5 0.5+ 0.2
24-34 0.1 0.1 0.1 0.2 0.2 0.2 0.2+£0.1
34-48 0.8 0.7 0.4 0.7 0.2 0.3 0.5+ 0.2
48-58 0.1 0.1 0.1 0.1 0.1 0.0 0.1+ 0.0
58-72 0.4 0.8 0.2 0.4 0.2 0.5 0.5+ 0.2
Total 2.1 2.7 1.5 2.4 1.2 2.3 2.0+ 0.6
% of dose 16.6 222 11.8 198 9.8 18.3 16.4+ 4.8
t12 (hr) 254 30.1 22.0 21.5 27.1 24.0 2%.6.2

N.D. : not detected

Table 62 The urine concentratiorpgnfole) of daidzein sulfates/glucuronides in six rafter
oral administration of commercial extract Il (6 gJkof GGCLT in each time

interval.
. rats
Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 N.D. N.D. N.D. 0.0 0.6 N.D. 0.1+ 0.3
2-5 1.3 N.D. 1.2 14 0.€ 1. 1.1+ 0.7
5-8 0.0 2.2 0.7 N.D. 0.7 0.0 0.6+ 0.9
8-12 1.0 0.9 0.9 1.4 0.4 2.3 1.1+ 0.6
12-24 2.1 3.3 1. 2.3 1.t 3.C 2.2+ 0.7
24-34 0.8 1.1 0.6 1.0 1.1 1.3 1.0+ 0.3
34-48 2.0 1.7 1.5 N.D. 2.3 1.5 1.5 0.8
48-58 0.8 0.8 0.€ 0.5 1.2 0.t 0.6+ 0.3
58-72 0.7 2.1 1.3 2.2 1.4 2.6 1.7+0.7
Total 8.7 12.2 9.0 8.7 9.8 13.1 10.2+ 1.9
% of dose 70.0 985 728 70.3 79.6 105.9 82.9% 15.6
t12 (hr) 16.9 21.9 21.7 28.2 22.3 23.7 22.3.6

N.D. : not detected
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Table 63 The urine concentratiorjdnfole) of baicalein glucuronides in six rats aftealo
administration of commercial extract Il (6 g/kg)®@GCLT in each time interval.

. rats
Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 N.D. N.D. N.D. N.D. 0.0 N.D. 0.0+0.0
2-5 0.1 N.D. 0.1 0.2 0.0 0.2 0.1+0.1
5-8 N.D. 0.2 0.1 N.D. 0.7 N.D. 0.2+0.3
8-12 N.D. 0.1 0.2 N.D. 0.6 N.D. 0.1+0.2
12-24 0.8 N.D. 0.8 0.6 0.4 1.1 0.6+0.4
24-34 N.D. 0.1 0.1 N.D. N.D. 0.1 0.Cx0.1
34-48 N.D. N.D. N.D. N.D. N.D. N.D. 0#D.0
48-58 N.D. N.D. N.D. N.D. N.D. N.D. 0#D.0
58-72 N.D. N.D. N.D. N.D. N.D. N.D. 0.C+0.C
Total 0.9 0.5 1.2 0.8 1.7 1.5 1.1+0.5
% of dose 0.9 0.5 1.2 0.8 1.7 1.5 1.1+0.5
t12 (hr) 13.6 3.6 55 7.8 4.4 6.1 &aB6

N.D. : not detected

Table 64 The urine concentrationpgnfole) of baicalein sulfates/glucuronides in sixsratter
oral administration of commercial extract Il (6 gJkof GGCLT in each time

interval.
. rats
Time (hr) 1 5 3 2 5 6 Meant S.D.
0-2 N.D. N.D. N.D. N.D. 0.2 N.D. 0.0+0.1
2-5 0.€ N.D. 0.6 1.2 0.2 1.2 0.7+0.E
5-8 0.0 2.3 0.9 N.D. 1.1 0.0 0.7+0.9
8-12 1.7 1.6 2.2 2.7 0.9 3.8 2.141.0
12-24 1.5 1.7 1. 1.7 1.4 1.4 1.€+0.2
24-34 N.D. N.D. 0.1 N.D. N.D. N.D. 0.@0.0
34-48 0.1 0.1 0.1 0.1 0.1 0.1 0.1+0.0
48-58 0.C 0.1 0.1 0.C 0.0 N.D. 0.C+0.C
58-72 0.0 0.1 0.0 0.1 0.1 0.1 0.1+0.0
Total 4.3 5.9 6.1 5.9 4.2 6.7 5.5£1.0
% of dose 4.4 6.0 6.2 6.0 4.2 6.9 5.6+1.1
t12 (hr) 8.1 2.0 7.4 2.0 9.1 7.0 &8.1

N.D. : not detected
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Table 65 The urine concentratiorignfole) of wogonin glucuronides in six rats afterlora
administration of commercial extract Il (6 g/kg)®GCLT in each time interval.
rats

Time (hr) 1 5 3 7 5 6 Meant S.D.
0-2 0.0 0.0 0.0 0.0 N.D. N.D. 0.G:0.0
2-5 0.1 N.D. 0.1 0.1 0.0 0.1 0.1+0.0
5-8 N.D. 0.1 0.1 N.D. 0.2 0.C 0.1+0.1
8-12 0.1 0.1 0.1 0.1 0.5 0.2 0.2+0.1

12-24 0.3 0.3 0.4 0.4 0.1 0.3 0.3t0.1
24-34 0.C 0.C 0.C 0.C 0.C N.D. 0.C+0.C
34-48 N.D. 0.0 0.0 N.D. 0.0 N.D. 0.G:0.0
48-58 0.0 0.0 N.D. 0.0 0.0 0.0 0.0+0.0
58-72 0.C 0.C N.D. 0.C 0.0 0.C 0.C+0.C
Total 0.5 0.5 0.6 0.6 1.0 0.6 0.6+0.2
% of dose 23.3 229 258 26.0 414 27.4 27.8t6.9
ty2(hr) 0.7 1.1 1.1 0.7 0.7 9.3 235

N.D. : not detected

Table 66 The urine concentratiorgngole) of wogonin sulfates/glucuronides in six rater
oral administration of commercial extract Il (6 gJkof GGCLT in each time

interval.
' rats
Time (hr) 1 5 3 7 5 6 Meant S.D.
0-2 0.0 0.0 0.0 0.0 0.1 N.D. 0.0+0.0
2-5 0.3 N.D. 0.2 0.3 0.1 0.2 0.2+0.1
5-8 0.0 0.6 0.2 N.D. 0.5 0.0 0.2+0.3
8-12 0.7 0.5 0.4 0.8 0.6 1.6 0.7+0.4
12-24 0.€ 14 1.C 0.€ 0.C 1.2 0.€+0.E
24-34 0.0 0.1 0.1 0.0 0.0 N.D. 0.0+0.0
34-48 N.D. 0.0 0.0 0.1 0.2 0.1 0.1+0.1
48-58 N.D. N.D. 0.1 0.C 0.1 0.C 0.Cx0.C
58-72 0.0 N.D. 0.1 0.2 0.1 0.1 0.1+0.1
Total 1.9 2.6 2.1 1.9 1.5 3.5 2.240.7
% of dose 79.7 109.3 911 83.0 655 1494 96.3t29.7
ty2(hr) 9.7 4.3 135 14.4 16.1 10.6 14442

N.D. : not detected
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Table 67 Urinary excretion half-life of conjugatestabolites in six rats after intake of the
decoction and commercial extracts of GGCLT

Decoction Commercial extract | Commercial extiact
Daidzeir S/C 18.4+2.7 19.6+3.2 22.4+3.€
Daidzein G 21.24.2 0.(x11.7 25.@3.2
38%
Baicalein S/G 781.4 7.6+1.6 6.33.1
Baicaleir G 13.¢+14.2 10.7+8.€ 6.6+3.€
Wogonin S/G 3.11.6 5.ex1.1 11.44.2
81% 268%
Wogonin G 2.22.8 6.6¢2.0 2.335
209 %
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