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CCMP94-RD-019

Relative Bioavailability of Bioactive Constituents Between
Concentrated Herbal Formula and Traditional Herbal

Decoction of San-Huang-Shel-Shin Tang

Hou Yu-Chi

China Medical University

ABSTRACT

In this study, the constituents (coptisine, palmatine, berberine,
baicalin, baicalein, wogonin, emodin, aloe-emodin, rhein, chrysophanol) of
San-Huang-Shel-Shin Tang (SHSST) decoction and commercial extract
were quantitated by HPLC method. By comparing urinary recoveries in
humans, we attempted to evaluate the bioavailibility and bioequivalence
between decoction and commercial extract of SHSST.

The results showed that coptisine, palmatine, berberine were not
detected in urine, indicating null bioavailibility of three alkaloids.
Baicalein, wogonin, emodin, aloe-emodin, rhein, chrysophanol were found
predominantly as sulfates and glucuronides in the urine, only rhein existed
in part as free form. After ingesting SHSST decoction or commercial
extract, the polyphenols of SHSST in these two dosage forms were largely

not bioequivalent, and the bioavailibility of decoction were higher than that
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.of commercial extract. All constituents demonstrated enterohepatic
circulation. The excretion half-lives of all constituents ranged from 3.7 to

14.5 h and the variability among individuals was large.

Keywords : San-Huang-Shel-Shin Tang ; pharmacokinetics ;

bioavailabilities
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Q) Lz Eros> H A HPLC 44 > Ui se ¥ X & &4
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BERELE  RARERZIRX > RBEE&RSZLE -

2HRGLFEEBRERERERTZEE
(1425 mLig & » 7125 mL2 B RRIR T » msm80°C i@k
oA ABEZ AR E BER BUKEEESOmL -
() K AR IAHPLC# » RAREZI TR » KB EARoZ

TE MR EERIBECRCENARBRILERA»ZS

#% #E #% HR aloe-emodin * emodin * chrysophanol -~ rhein
baicalin ~ baicalein ~ wogonin ~ Berberine * coptisine 2 palmatine
%%ﬁﬁfu?ﬁ%ﬂiﬁﬁiﬁ’ﬁ%ﬁﬁﬁﬁ’ﬁéﬁ%
BBER > FHMANFEERRE) NBRIRES ERSHY
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AN 4% # . 2-methylanthraquinone (50.0 g/mL)

S ERBOHERGARABAETERERA ORABHEATERR

(—) ZRmHE 28

FAARETHBEZRZRZBRABRRRKRT FELBBA

% & %9 :DMRO3-IRB-81)# » MK HFH BRZRENL (£&

20230% 5% 160 2179 2% B E S50 £ 100 X ) f4h

BRARRENL(F# 202308 FFH 1552170 25 > &

wgﬁoaﬁrE%%ﬁ%%ﬁﬁﬂ&Mﬁzgﬁ’ﬁ@mﬁi

CHRERRBRERBMEENE AR LRFIEE (Msk—) %%

NBLRE - KRR AT BRI RAT -
(=) A2 &K

XRENERAN— KRB LETEHABLER - THRERRE—
NERR 2~3 hatrafet FTREFMENAIRTGREK 8
mL - XREEB IR RE  SBEFIAURT L RH#F —aF

EABFIRZ HH A AR 120 mL  HEBR 120 mL 5B K 0 5B —a
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N M EANBRFRZ R BRAKR DA E e e
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£ % Cizk (150mg/mL) > 574 > X 400 uL L& T 85
¥E (4 4.0 ug/mL amyl paraben % P3AZ ) IR & B4R 5 30
1k 42 9860 g Hikdkw 5 N4 RLUHTER  ARA
REi% 0 24 80 uL F AEIE AR > B 40 puL 4% HPLC 2047 - #h&u P
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ARE -
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() HEBRBELELERHYZEE
B 200 pL S s o AwA 150 pL B-glucuronidase &%
(2000 units/mL ;&% pH 5.0 Z acetate buffer)fu 4t 4 % C 5%
50 uL (150 mg/mL) » %484 » BR 3TCXIEBAMEE 4
INBE o RJEFE > BA 400 pL ZEE T ES EH (4 4.0 pg/mL amyl
paraben ZMAER) » MIRE BIkE 30 £ £ 9860 g Hik
B 5 o4E 0 MLHETER AR ik.;ﬁ."kéiii » 24 80 puL ¥ &%
B fF 0 B 40 pL gt HPLC 4547 » de PIEIE RS LR EZ
BEBMILE  RARERI X » RIFRE -
EAKARGZ BB R B & RER KBS glucuronides °
(2) FBESEXRHHZEE
AR 200 pL Gk o s 150 pL sulfatase 383% (1000
units/mL &% pH 5.0 = acetate buffer)fv 50 L 44 % C /Z«&
(150 mg/mL) » 5 R4 » BN 3T CZHEBAMRIE 4 /N85 o
RIEH » B4 400 uL 28 2,85 X B (% 4.0 pg/mL amyl paraben
HRNARE) AREBIRE 305014 & 9860g Hiksw 5 5
S RUBTER  ARARLE > X 80 uL FEIEMA » B
40 uL 4t HPLC 547 - 4 db P A5 AR s LA B 2 s & B A Lk

B RARELFER KRR -
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N KRS 2 4R B dofh B & B8R L BP A sulfates ©
(=) F s HPLC 547 44
J& ¥ %432 B Apollo C18 5u 250mm x 4.6mm - # $)48 &

0.1% H&Oﬁ;’éﬁﬁﬂa%ﬂi#fﬂ%é&é\mﬁi » 0.1% H3PO, & 8
KBERBIEF RIS 0 £ 05454 70% % 10 y 4805 A
30% ~ % 15 4805 8 20% ~ £ 25 n4E05 A 20% ~ & 30 4048
B2 70% ~ 5 45 54885 4 70% - ik A 0.8 mL/min » 438k
£ 4 250 nm -
(2) W& H SR RARE 947 # 2 #E2k (Method Validation )
ligEREH
HEERERTATERBRAFIRE » 55 mA A
MEGRR BH 4B E 2 RRIEEZER baicalein~ (12.0 ~
6.0~3.0~15~0.75~0.38 pg/mL ) ~ aloe-emodin (12.0 ~ 6.0 -
3.0+ 15~0.75 « 0.38 ~ 0.19 ~ 09 pg/mL) ~ wogonin (8.0 ~ 4.0 ~
20~1.0-~0.5~0.25~0.13 ~ 06 pg/mL) ~ rhein (20 ~ 10 ~ 5.0 ~
2.5~1.3+0.6~0.3 pg/mL) ~ emodin (25.0~ 12.5~6.3~3.1~ 1.6 ~
0.8 ~ 0.4 ug/mL) ~ chrysophanol (5.0 ~2.5+1.3+0.6~0.3+0.16 -
08 pg/mL) » R 200 pL fkRAR B 25K > A he A 150 uL pH 5.0
buffer~50 pL 4 4 % C 3% (150 mg/mL)> %, 2384 > 54 400 pL

LB TEEEIR (4 4.0 ng/mL amyl paraben % P92 &) » AR &
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BIRE 30014048 9860g HikdET 5 54 RUBMTER
R AREE > 2480 ul FEFA A% 0 B 40 uL £t HPLC 2047 -
it B2 M R R R EBMLERE SR BT

AgiEs o RARERZFELX -

2.0 H B2 BER

(1) %% & (precision)

5 IR AR R AT Z SR A AN R A R
BEIT-REHN > EUBFHEKAF IR RKEFERTR
BEAE e M =X R A= REBEOWE 573 KRIFTH
{4 (mean) -~ 2 & % (standard deviation, S.D.) R % B {4 ¥
(coefficient of variation, C.V.) °
(2) ##E (accuracy)

REFZRENAEBMTRAGTHRERTRRE
Z ja ¥t £ (relative error, RE)& 72 »

(3) ESLE (sensitivity)

AR EER AR AELRFRMNZ LA S 3/1 57

ZRE AR RMER (limit of detection) °
(4) = # (recovery)

AF® > P BRZEERRTZ T EER 5 AR
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HEQRRARKP E2ERE LT baicalein (6.0~ 1.5+0.375

pg/mL )~ aloe-emodin (6.0~ 1.5~0.375 pg/mL) ~ wogonin (4.0 ~
1.0~0.25 pg/mL)~rhein (10.0+2.5~0.625 pg/mL) ~ emodin (12.5 ~
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Table 1 Comparison of contents (umoL) in decoction and commercial extract of

SHSST
Constituents decoction Commercial extract
(pmoL/120 mL) (umolL/3 g)
Baicalein 741.2 416.5
Aloe-emodin 128.1 50.8
Wogonin 160.3 109.9
Rhein 196.2 91.0
Emodin 41.6 19.1
Chrysophanol 11.6 3.9

Table 2 The regression equations, concentration ranges and correlation coefficients of
constituents of SHSST in urine.

Constituents Regression equations Con.c range (pg/mL) r
baicalein Y =0.0745 X - 0.0056 0.19~12.00 0.9998
wogonin Y =0.0758 X - 0.0007 0.06 ~ 8.00 0.9996

emodin Y =0.0984 X - 0.0129 0.20 ~25.00 0.9999
aloe-emodin Y =0.1204 X + 0.0004 0.09 ~ 12.00 0.9999
rhein Y =0.0955 X + 0.0305 0.16 ~20.00 0.9999
chrysophanol Y =0.1760 X - 0.0060 0.08 ~5.00 0.9998

Table 3 Intraday and interday analytical precision and accuracy of baicalein in urine

Intraday Interday

Conc ~ Precision Accuracy Precision Accuracy
(ug/mL) Mean + S.D.(C.V.%) (%) Mean + S.D.(C.V.%) (%)
12.0 124+02 (1.4 3.0 122+04 (2.9 1.8
6.0 6.0+0.1 (0.8) - 05 6.0+01 (1.4) 0.1
3.0 29101 (1.8) -2.1 29+01 (249 -1.7
1.5 1.5+0.1 (2.8) -33 1.5+0.0 (1.1) -1.0
0.8 0701 (2.5 -0.8 0.8+0.0 (1.5 0.4
0.4 0401 (2.4) 5.1 0400 (5.6) 10.3

n=3
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Table 4 Intraday and interday analytical precision and accuracy of wogonin in urine

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) Mean + S.D.(C.V.%) (%) Mean *+ S.D.(C.V.%) (%)

8.00 827+0.12 (1.41) 3.31 8.00 £ 0.52 96.53) 0.06
4.00 4.07+0.07 (1.72) 1.70 3.97+0.19 (4.76) -0.81
2.00 1.95+0.02 (1.03) -2.25 1.96 £ 0.01 (0.45) -2.13
1.00 0.94 £0.02 (2.47) -6.31 0.95+0.01 (1.36) -4.59
0.50 0.46 £0.01 (1.14) -8.92 0.46 £0.02 (3.96) -8.44
0.25 0.22 +£0.01 (3.75) -12.19 0.22+£0.01 (2.30) -11.41
0.13 0.13+0.01 (8.65) 1.89 0.12+0.01 (6.53) 336
0.06 10.06 +£0.01 (13.05) -3.45 0.07 +0.00 (0.89) 4.08

n=3

Table 5 Intraday and interday analytical precision and accuracy of emodin in urine

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ug/mL) Mean £ S.D.(C.V.%) (%) Mean *+ S.D.(C.V.%) (%)
25.0 258+03 (1.3) 33 251+14 (5.5 0.25
12.5 127£01 (0.8) 1.8 125+03 (2.5) -0.22
6.3 6201 (1.1) 0.0 6.3%0.2 .(2.7') 0.26
3.1 30201 (2.0 -4.1 30£0.1 (3.1 -5.57
1.6 1.5+0.0 (0.9) -5.7 1.5+00 (3.0 -4.75
0.8 071200 (1.2) -5.3 0.8+£0.1 (7.4 -1.01
0.4 04+00 (1.1 4.6 04200 (8.9 10.54
n=3
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Table 6 Intraday and interday analytical precision and accuracy of aloe-emodin in

urine
Intraday Interday

Conc Precision Accuracy Precision Accuracy
(ng/mL) Mean + S.D.(C.V.%) (%) Mean + S.D.(C.V.%) (%)
12.0 123+0.1 (0.9 25 119205 (44 -1.2
6.0 6.1+£0.1 (1.1) 1.5 59+03 (4.6) -1.4
3.0 30+00 (1.3) -0.1 3.0£0.1 (2.1 -0.5
1.5 1.5+£00 (2.1) 2.3 14+00 (2.3) -3.9
0.8 0.7+£0.0 (0.9) -3.8 0.7+£00 (6.2) -1.7
04 - 04+00 (2.1) -6.6 04+00 (5.8) -5.0
0.2 02+00 (8.0 3.5 02+£00 (O.1) -5.1
0.1 0.1+00 (3.1 -3.0 0.1£0.0 (9.5) 5.7

n=3

Table 7 Intraday and interday analytical precision and accuracy of rhein in urine

Intraday Interday

Conc Precision Accuracy Precision Accuracy
(ng/mL) Mean + S.D.(C.V.%) (%) Mean * S.D.(C.V.%) (%)
20.0 205+04 (2.1) 25 205+04 (2.0) 23
10.0 102+0.1 (0.8) 1.5 10.1£0.1  (0.8) | 1.0
5.0 51+0.1 (1.2) 1.7 51+0.1 (1.3) 1.8
2.5 26+02 (7.2) 3.6 2602 (7.0) 33
1.3 1.3+£0.1  (7.0) 43 1.3£0.1 (3.9 1.7
0.6 0.6+0.1 (9.0 3.3 0.6+0.0 (7.9) -4.7
0.3 03+00 (13.2) 25 0300 (11.5) 9.4

n=3
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Table 8 Intraday and interday analytical precision and accuracy of chrysophanol in

urine
Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) Mean + S.D.(C.V.%) (%) Mean + S.D.(C.V.%) (%)
5.0 53+£03 (6.3) 6.0 49+04 (7.7 -1.5
2.5 26+0.1 (3.9 5.7 25+02 (7.1) -0.7
1.3 1.3+£0.1 (4.6) 1.6 1.2+£0.1 (9.5 -0.7
0.6 0600 (3.8 2.2 06+00 (5.7 -32
0.3 03+00 (4.8) -4.0 03+0.0 (10.3) 4.5
0.2 02+£00 (10.2) 3.8 02+0.0 (64) 14.5
0.1 0100 (3.7 3.6 0.1+£0.0 (3.4) 3.7

n=3
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Table 9 Recoveries (%) of constituents of SHSST from urine

Conc. Spiked

Recoveries (%).

Constituents 2 3
(ng/mL) Mean + S.D
6.00 92.87 95.70 95.11 94.56 £ 1.50
Baicalein 1.50 104.07 106.65 102.43 104.39 £2.13
0.38 113.58 120.48 117.05 117.04 £ 3.45
4.00 86.67 89.59 88.98 88.41 +1.54
Wogonin 1.00 95.20 95.62 91.88 94.23 £2.05
0.25 103.60 109.67 105.84 106.37 £ 3.07
12.50 84.47 86.17 87.12 8592 +1.34
Emodin 3.13 94.42 95.96 93.11 94.50 £ 1.43
| 0.78 112.57 117.86 114.36 114.93 +2.69
6.00 86.87 89.12 89.09 88.36 £ 1.29
Aloe-emodin 1.50 93.05 95.41 91.82 93.43 +£1.82
0.38 98.42 102.12 99.34 99.96 + 1.92
10.00 68.91 74.97 71.51 71.80 + 3.04
Rhein 2.50 69.26 71.75 75.94 72.32 £ 3.38
0.63 87.81 92.24 87.13 89.06 £ 2.77
2.50 78.85 82.54 87.39 82.92 +4.28
chrysophanol 0.63 80.35 92.43 94.25 89.01 £ 7.56
0.16 93.04 105.07 93.04 97.05 £ 6.95

n=3
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Table 10 Urinary excretion (% of dose) in each time interval and t,, (h) of baicalein

sulfates after dosing of SHSST decoction to sixteen volunteers.

Timeth) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+S.D
0-2 05 23 25 21 12 09 29 13 21 08 36 09 27 22 32 26 20109

2-4 19 06 27 00 21 05 16 06 1.6 09 19 04 1.8 1.0 28 15 14108

4-6 22 08 33 14 10 03 08 07 21 1.0 3.0 0.5 0.0 6.7 22 00 1616

6-8 45 26 47 00 04 13 25 15 19 26 07 0.0 45 22 00 3.0 2016
8-10 09 14 32 22 14 16 29 1.0 27 27 05 31 24 06 35 12 20%1.0
10-12 1.8 25 22 00 01 20 46 10 14 1.1 06 29 23 09 22 19 1711
12-24 56 6.0 39 49 02 1.0 72 01 22 39 1.1 13 34 24 41 36 324121
24-36 00 00 50 1.7 00 00 0.0 00 22 05 00 0.6 46 00 42 17 13+1.8
Total (umol) 17.4 16.1 27.5 12.2 6.4 7.6 22.6 6.3 163 13.5 11.4 9.8 21.7 15.9 22.1 155 152 46.0
% ofdose 2.3 22 37 16 09 10 30 09 22 18 1.5 13 29 21 3.0 21 2008
tio(h) 61 85 91 82 21 35 75 38 7.8 62 35 51101 3.7 99 71 64+25

Table 11 Urinary excretion (% of dose) in each time interval and t;;, (h) of baicalein
glucuronides after dosing of SHSST decoction to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeanxSD
0-2 21 16 17 08 06 08 03 09 14 01 15 12 16 06 14 19 1.2 0.6
2-4 1.5 04 18 00 13 051005 09 13 11 08 1.1 07 1.1 09 09 %04
4-6 14 05 18 05 05 04 04 05 1.1 09 1.5 ‘1.1 00 08 LI 00 08 0.5
6-8 33 16 24 00 02 10 1.7 10 1.0 23 06 00 26 12 0.0 09 12 #1.0
8-10 06 03 20 1.3 08 1.1 19 07 08 25 05 31 16 1.5 18 07 13 %038
10-12 1.1 14 14 00 06 14 29 06 07 1.1 06 23 08 13 1.1 09 1.1 0.7
12-24 30 30 18 12 02 06 06 03 1.0 35 16 19 12 20 20 15 1.6 +09
24-36 00 00 18 06 0.0 07 00 04 00 13 11 0.0 0.0 1.0 0.0 0.5 05 0.5
Total (umol) 13.0 8.7 14.8 44 42 6.5 89 48 7.0 129 84 105 89 92 85 72 86 3.0
%ofdose 1.8 12 20 06 06 09 12 07 09 1.7 1.1 14 1.2 12 1.1 1.0 12 04
ti2 (h) 52 82 73 86 26 51 3.0 51 42 63 83 48 38 68 57 6.0 5.7 *1.8
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Table 12 Urinary excretion (% of dose) in each time interval and t; (h) of aloe-emodin
sulfates after dosing of SHSST decoction to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 .9 10 11 12 13 14 15 16 Mean+SD
0-2 35 24 17 21 12 13 38 1.7 34 11 25 17 34 19 22 32 23 109 .
2-4 - 19 05 18 00 21 1.1 1504 20 03 16 13 12 20 20 14 13 +07
4-6 07 03 09 1.1 01 08 04 04 12 00 04 08 00 15 04 00 0.6 0.5

. 6-8 07 04 05 00 01 09 06 03 1.7 00 04 00 07 13 00 09 05 =05
8-10 01 01 03 0.7 04 07 0301 15 02 05 00 04 08 05 02 04 +04
10-12 03 02 02 00 02 090301 13 01 03 00 06 09 04 04 04 04
12-24 12 08 0.7 15 04 14 0005 65 10 18 42 10 26 15 21 1.7 *1.6
24-36 10 00 14 1.0 00 1.7 0000 78 08 08 1.1 22 39 04 09 14 20

Total (umol) 93 48 7.5 64 46 88 69 35 254 36 84 9..1 9.5 149 74 90 8.7 #53

%ofdose 73 3.7 59 50 3.6 69 54 28 199 28 65 7.1 74 11.6 58 7.0 6.8 4.1

ti2 (h) 95 58 11.8 11.1 3.8 10.1 2.5 2.5 146 142 79 85 152129 65 83 91 41

Table 13 Urinary excretion (% of dose) in each time interval and t;/; (h) of aloe-emodin

glucuronides after dosing of SHSST decoction to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 Mean*S.D

0-2 24 14 09 10 05 08 22 08 18 00 14 12 18 11 12 1.7
2-4 12 03 10 00 00 07 10 02 07 05 07 09 09 1.0 0.8 09
4-6 0..4 02 05 06 01 07 03 02 1‘.2 02 05 09 00 11 0300
6-8 - 03 02 02 00 0107 0502 12 03 03 00 0.7 1.0 0.0 03

8-10 0.0 01 00 05 03 05 03 01 1.3 01 03 00 03 08 03 0.2
10-12 01r 01 00 00 02 06 02 01 1.1 01 03 00 02 08 03 03
12-24 07 04 00 06 01 1.1 0002 59 08 12 44 07 23 1.0 1.1
24-36 0.8 0.0 00 07 00 1.6 00 00 65 06 1.0 1.1 10 26 0.7 1.0

1.320.6
0.7 £0.4
0.4 +0.4
0.4 £0.4
0.3 0.3
0.3 40.3
13+1.6
1.111.6

Total (umol) 59 29 27 33 13 67 44 18 196 26 56 85 57 10.8 46 5.6

5.8+4.5

Y%ofdose 46 23 21 26 1.0 52 34 14 153 21 44 66 44 84 36 4.4

4.5+3.5

ti2 (h) 116 54 14 102 3.8 6.8 25 42 147 11.1 105 83 11.6 11410258

8.1+3.9
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Table 14 Urinary excretion (% of dose) in each time interval and t,, (h) of wogonin

sulfates after dosing of SHSST decoction to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeantSD

0-2 04 0.0 03 00 02 00 07 04 05 00 04 08 04 04 05 06 03203

2-4 00 00 02 0.0 03 00 01 02 03 00 02 07 00 00 04 01 02+02
4-6 04 03 04 0.1 02 00 01 00 08 00 05 09 00 00 07 00 0303
6-8 13 09 05 00 0.1 05 08 03 06 00 01 00 07 08 00 06 05104

8-10 0.1 04 05 00 03 05 07 02 09 00 02 14 04 05 07 02 04104
10-12 03 06 02 0.0 00 05 1.0 03 03 00 02 00 03 04 03 04 03203
1224 1.6 22 07 00 00 07 1.6 03 00 00 05 00 05 00 08 00 0.60.7
2436 0.6 0.0 06 0.0 0.0 00 00 00 00 07 01 00 -00 00 00 0.4 0203

Total (umol) 4.7 44 34 0.1 1.1 23 50 1.7 33 07 22 38 23 21 35 22 2714

%ofdose 37 34 26 00 08 18 39 13 26 06 1.7 30 18 17 27 1.7 21%1.1

tiz2 (h) 75 97 86 - 34 61 72 54 27 - 6.1 47 52 38 55 86 6.0+2.1

Table 15 Urinary excretion (% of dose) in each time interval and t;;,; (h) of wogonin

glucuronides after dosing of SHSST decoction to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean*SD

0-2 04 00 03 03 02 00 06 03 04 00 05 04 04 04 04 00 03102
2-4 00 00 02 00 03 00 01 02 01 00 01 00 00 00 03 00 0.1£0.1
4-6 04 00 03 00 02 00 01 00 09 00 05 05 00 00 07 00 02103
6-8 13 00 04 00 01 05 07 03 02 07 01 00 06 06 00 03 04104
8-10 0.r 00 04 00 02 00 07 00 02 00 01 00 04 00 06 00 02x0.2
10-12 03 00 03 00 03 05 09 00 02 00 02 08 03 00 03 04 0303
12-24 12 00 06 04 05 06 15 00 06 18 03 15 04 00 1.2 0.7 07106
24-36 05 00 06 03 00 00 00 00 00 00 03 00 00 00 07 00 0.1£0.2

Total (umol) 43 0.0 32 1.0 1.7 1.6 46 09 26 25 21 32 21 10 42 14 23+14

%ofdose 34 00 25 08 13 12 36 07 20 19 1.7 25 16 08 33 1.1 18+l1.1

t1/2 (h) 73 - 91 159 63 75 74 52 49 166 9.0 131 50 52 90119 89139
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Table 16 Urinary excretion (% of dose) in each time interval and t;; (h) of rhein
sulfates after dosing of SHSST decoction to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeantSD
0-2 21.8 341 131 165 87 123 196 17.6 17.1 102 212 133 175 107 223 27.1 17.716.7 ‘
2-4 355 18.0 227 0.0 252 187 338 6.6 244 105 257 17.0 266 13.1 295 249 208196
4-6 249 169 212 217 65 248 121 98 139 81 240 131 0.0 221 165 0.0 147183
6-8 134 115 231 00 55 229 192 78 .158 62 154 00 279 137 00 29.6 132196
8-10 25 47 140 210 147 13.8 145 48 124 94 108 151 139 86 193 56 116453
10-12 49 88 116 00 69 121 190 50 102 41 78 109 91 91 143 80 89144

12-24 19.1 12.8 271 426 129 105 305 45 208 155 168 157 156 218 160 35 179496
24-36 37 00 123 52 00 63 00 36 86 00 30 26 45 78 27 76 42136

Total (umol) 125.7 106.8 145.2 107.0 80.3 121.5 148.8 59.7 123.2 63.9 1248 87.7 115.0 107.0 120.4 106.3 109.0 +25.4

% of dose 64.1 544 740 545 409 619 758 304 628 326 636 447 58.6 545 613 542 555%13.0

ty2 (h) 48 41 63 52 43 51 51 60 6.0 55 43 10 48 60 42 63 49113

Table 17 Urinary excretion (% of dose) in each time interval and t;;, (h) of rhein
glucuronides after dosing of SHSST decoction to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+SD
0-2 141 61 97 64 52 86 117 96 71 06 140 67 99 68 152 166 93442
2-4 286 25 176 0.0 249 145 244 43 125 67 158 102 152 6.5 197 145 136483
4-6 © 197 26 162 72 7.0 227 108 68 8.1 59 192 69 00 129 124 00 9.916.9
6-8 86 27 189 00 32 181 134 44 83 27 98 00 166 72 00 80 7664
8-10 19 05 104 08 100 97 132 31 70 65 838 93 106 49 168 34 - 173146

10-12 3.1 06 91 00 52 76 166 38 51 37 61 71 68 60 95 51 6.013.9
12-24 124 19 198 71 7.6 68 225 28 116 98 106 72 11.0 20 98 77 94156
24-36 25 00 94 28 21 43 00 3.0 59 00 10 19 45 21 24 23 28+24

Total (nmol) 909 16.8 111.1 243 652 92.3 1125 37.7 656 360 853 493 746 485 857 57.6 65.8+293

% of dose 463 86 56.6 124 332 471 573 192 334 183 435 251 380 247 437 293 33.5+14.9

ty2 (h) 47 39 63 83 46 49 50 65 66 55 35 48 55 48 44 39 5212
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Table 18 Urinary excretion (% of dose) in each time interval and t, (h) of emodin
sulfates after dosing of SHSST decoction to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+S.D

02 10 1.8 15 14 05 06 24 08 1.5 07 15 12 18 08 17 22 1306
24 07 01 14 00 06 03 1.1 02 08 00 09 06 40 05 09 1.0 08209
46 03 01 05 07 01 02 03 02 03 00 04 04 00 04 03 00 0202
68 08 04 02 00 01 02 04 02 03 00 01 00 06 04 00 06 0302
810 01 02 04 04 02 02 04 02 00 05 02 05 03 04 04 02 0301
10-12 03 02 05 0.0 01 03 05 02 00 00 02 03 00 03 02 02 0202
1224 17 07 05 09 00 04 12 00 00 10 00 07 00 00 05 00 05405
2436 00 00 1.6 00 00 0.0 00 00 0.0 00 00 00 00 00 0.0 0.0 0.104

Total (umol) 4.8 34 67 34 16 22 63 1.7 29 23 34 38 67 27 39 42 38+17

%ofdose 11.6 83 16.0 8.2 3.7 52 152 42 70 54 82 91 162 6.6 95 101 9.0+4.0

ti2 (h) 83 80 144 7.7 29 53 64 39 18 153 28 56 1.7 31 52 26 59+4.1

Table 19 Urinary excretion (% of dose) in each time interval and t;;; (h) of emodin

glucuronides after dosing of SHSST decoction to sixteen volunteers

Time (h) tr 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean*S.D

0-2 24 08 13 07 05 06 22 0715 03 13 12 1.7 06 1.3 00 1.1x0.7
2-4 14 02 12 00 1.0 03 10 02 19 00 06 07 09 06 08 &7 0.70.5
4-6 05 01 05 03 01 02 020203 00 02 04 00 02 03 00 02202

6-8 07 01 05 00 00 02 03 02 00 00 01 00 04 03 00 03 02102
8-10 01 00 05 03 01 02 03 02 00 05 01 05 04 04 03 02 0302
10-12 02 01 05 00 01 03 04 03 04 00 02 03 00 03 02 00 0202
12-24 1.5 03 05 00 02 04 00 00 00 09 00 07 00 00 04 00 0304
24-36 0.0 00 00 00 00 00 00 00 00 00 00 00 0.0 0.0 00 00 0000

Total (umol) 6.8 1.7 49 14 21 22 44 17 40 1.7 25 38 33 2533 1.1 3.0%15

% ofdose 164 4.0 11.8 3.3 49 53 10641 97 41 61 93 81 59 80 26 7.143.7

ti2 (h) 65 76 37 29 42 54 36 46 32 143 34 58 32 31 48 24 49429
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Table 20 Urinary excretion (% of dose) in each time interval and t;; (h) of chrysophanol

sulfates after dosing of SHSST decoction to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeanxSD
0-2 19 09 09 08 03 05 16 05 1.0 05 09 05 13 06 30 1.8 1.1 0.7
2-4 13 02 12 00 07 04 09 01 07 05 05 03 37 06 0.7 08 08 0.8
4-6 04 01 06 04 01 03 02 00 03 02 02 00 00 05 01 00 02 0.2
6-8 03 01 04 00 00 02 03 00 06 05 01 00 09 03 00 06 03 03
8-10 00 00 03 06 00 01 01 00 21 00 00 00 03 02 01 01 03 %05
10-12 01 01 02 00 00 01 01 00 01 04 00 00 01 01 01 01 0.1 0.1
12-24 05 01 01 1.4 00 01 03 02 00 05 00 00 00 05 00 02 02 0.4
24-36 00 00 0.0 0.0 00 00 00 1.0 00 00 00 04 00 1.0 00 04 02 0.4

Total (umol) 4.6 1.7 38 3.1 12 16 36 20 47 26 18 12 63 39 40 40 3.1 =*I5

% ofdose  39.5 14.4 32.3 26.8 10.3 13.6 30.7 17.0 40.8 22.2 15.1 10.7 54.0 33.2 34.3 34.6 26.8 *12.7

ti2 (h) 40 36 25 109 18 26 37 - 18 50 19 41 16 140 25 98 4.6 3.8

Table 21 Urinary excretion (% of dose) in each time interval and t;/, (h) of chrysophanol

glucuronides after dosing of SHSST decoction to sixteen volunteers

Time (h) tr 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 Mean*S.D
0-2 07 05 02 01 01 04 06 02 04 01 03 02 05 03 03 08 04102
2-4 04 01 03 00 03 02 02 01 03 13 02 00 04 03 03 02 03403
4-6 01 01 01 01 00 01 00 01 02 09 01 00 00 01 01 00 0.140.2
6-8 01 01 01 00 00 01 01 02 00 13 00 00 02 01 00 00 0.1%0.3
8-10 00 00 00 01 00 01 01 01 00 00 00 00 01 0.0 01 00 0.0+00
10-12 00 00 00 00 00 01 01 02 03 04 00 00 0.0 00 01 00 0.140.1
12-24 00 00 00 00 01 01 02 02 00 06 00 00 00 00 0.1 0.7 0.1%0.2
24-36 0.0 00 0.0 0.0 00 00 0.0 0.7 0.0 O;O O.d 00 00 00 00 00 0002

Total (umol) 14 08 0.7 03 06 1.1 1.3 1.7 1.3 45 07 02 12 09 08 1.8 12+1.0

%ofdose 124 69 59 28 49 9.7 11.114511.2 389 57 1.8 10.0 7.5 7.1 155 104186

ti2 (h) 1.9 23 14 87 54 42 64 189 57 40 19 - 25 20 54 - 5.1+4.5
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Table 22 Urinary excretion (% of dose) in each time interval and t;, (h) of baicalein

sulfates after dosing commercial extract of SHSST to sixteen volunteers

4

Time() 1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 Mean+SD
02 22 31 22 13 13 06 13 07 1.8 09 3.1 07 25 1.1 1.6 00 15+09
24 08 06 21 00 07 08 1.1 0.8 1.4 19 23 12 26 1.0 1.3 28 13208
46 07 13 26 15 08 1.1 13 09 28 1.7 21 00 00 12 1.2 00 12408
68 20 31 35 00 1.1 09 00 08 1.5 1.9 2.6 0.0 0.0 0.5 21 00 1311
810 26 06 08 00 1.6 08 27 07 0.6 1.5 04 1.4 2.6 0.7 09 40 14+1.0
10-12 3.0 05 47 00 05 09 25 0.1 06 06 1.2 12 24 1.1 1.5 1.0 1.4#12
1224 67 22 69 19 22 08 7.8 0.0 1.8 09 48 0.0 22 0.0 2.6 2.5 27424
2436 32 20 62 00 31 00 31 00 25 07 53 08 56 09 3.0 2.4 2419

Total (umol) 212 13.4 29.1 4.7 11.2 6.0 19.8 4.1 13.1 10.121.8 5.3 17.9 6.4 14.3 12.7 13.2£7.0

%ofdose 5.1 32 7.0 11 27 14 47 1.0 3.1 24 52 13 43 1.5 3.4 30 32%17

ta(h) 82 89 10.1 10.6 12.5 50 83 4.0 103 3.7 122 8.5 149 5.6 102 90  8.943.0

Table 23 Urinary excretion (% of dose) in each time interval and t; (h) of baicalein

glucuronides after dosing commercial extract of SHSST to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeantSD
0-2 1.7 21 1.5 06 06 05 08 06 08 08 13 07 12 0.7 1.0 0.0 09 0.5
2-4 05 02 1.7 00 03 05 1.3 05 09 15 08 13 1.1 07 05 09 08 205
4-6 05 06 18 04 03 06 08 00 15 1.1 09 00 00 06 04 03 06 0.5
6-8 14 21 25 00 05 05 00 04 08 14 1.1 00 00 04 1.1 00 08 0.8
8-10 22 02 07 00 0.7 07 19 05 03 11 03 1.1 27 05 04 1.2 09 0.7
10-12 24 02 30 00 02 07 1.7 01 02 04 05 12 04 06 05 03 08 09
12-24 39 93 36 02 09 05 52 02 00 08 15 12 0.0 00 09 09 18 +25
24-36 1.3 00 22 00 04 10 25 00 00 00 12 00 00 0.0 0.0 0.0 05 0.8

Total (umol) 14.0 14.8 169 1.3 4.0 50 142 23 46 70 7.7 54 53 34 48 36 72 148

%ofdose 34 35 41 03 1.0 12 34 06 1.1 17 18 13 13 08 12 09 1.7 #1.2

ti2 (h) 65 35 75 59 70 64 90 74 18 34 90 59 28 45 47 59 57 £2.1
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Table 24 Urinary excretion (% of dose) in each time interval and t;, (h) of

aloe-emodin sulfates after dosing dosing commercial extract of SHSST to

sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeanxSD
0-2 14 1.1 07 09 09 06 06 07 19 05 11 03 14 12 1.0 00 09£05
2-4 04 02 06 00 04 07 06 03 12 05 09 08 08 07 07 1.7 0704
4-6 03 02 04 07 05 07 06 01 13 04 05 00 00 1.1 03 00 0404
6-8 04 03 03 00 04 05 00 00 12 02 05 00 00 06 05 00 03%03
8-10 04 01 01 00 04 03 04 01 09 03 01 03 1.0 05 02 07 04%03
10-12 05 01 1.0 00 0.1 03 04 00 09 13 04 11 06 12 03 03 05104
12-24 1.7 08 07 18 15 1.0 15 01 35 04 1.1 29 14 21 11 11 1.4+09
24-36 00 09 36 1.1 21 1.6 19 05 49 08 1.6 24 29 02 00 23 1.7+1.4
Total (umol) 52 3.7 74 44 64 58 60 18 158 44 63 78 81 75 40 60 63131
% ofdose 102 7.3 145 8.6 12.6 11.511.7 3.5 31.2 87 12.4 154 159 148 79 119 124160
ti2 (h) 8.8 15.6 253 12.8 15.7 13.1 14926.7 145 9.0 13.6 132 183 46 69 176 144159
Table 25 Urinary excretion (% of dose) in each time interval and t;, (h) of
aloe-emodin glucuronides after dosing commercial extract of SHSST to
sixteen volunteers
Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeanxSD
0-2 1.3 07 05 0.6 05 04 04 04 08 03 0.6 05 07 08 07 00 0.6+0.3
2-4 02 01 04 00 01 04 08 02 07 04 04 08 06 05 02 05 0402
4-6 03 01 03 04 04 05 04 01 04 03 02 00 00 08 01 01 03x0.2
6-8 03 02 01 00 04 04 00 00 07 02 04 00 00 04 02 00 02102
8-10 03 00 00 00 04 0303 01 06 02 01 06 06 04 00 04 0310.2
10-12 03 01 02 00 01 0302 00 04 00 02 09 02 09 00 03 0303
12-24 It 18 03 13 13 1103 01 20 03 1.1 3.0 06 1.8 0.0 09 1.1+0.8
24-36 00 27 04 07 181510 05 20 06 07 19 08 30 00 09 1209
Total (umol) 3.8 57 23 3.1 50 49 33 14 76 22 36 78 34 86 1.0 3.1 42423
%ofdose 7.4 112 45 6.1 99 96 65 2.7 150 43 70 153 6.8 17.0 20 6.1 8245
tirz (h) 8.9 241 11.7 33.1 163 6.8 154233 12.4 14.1 10.5 11.4 12.1 157 3.5 129 145472
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Table 26 Urinary excretion (% of dose) in each time interval and t;> (h) of wogonin

sulfates after dosing dosing commercial extract of SHSST to sixteen

volunteers
Time) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+SD
02 04 09 03 00 02 02 04 04 05 05 0.6 06 06 05 04 00 04202
24 00 01 02 00 01 0.1 03 03 04 00 02 00 03 00 00 06 02202
46 01 05 03 01 01 04 02 02 1.0 0.4 06 00 00 02 03 00 03%03
68 06 1.0 09 00 02 02 00 02 04 00 04 00 00 00 04 00 03203
810 07 02 02 00 02 02 07 02 02 03 01 12 00 00 02 12 03104
1012 05 01 08 00 01 03 07 00 02 0.0 02 0.0 05 00 03 03 02103
1224 1.1 08 19 00 07 04 1.8 00 04 0.0 03 00 00 00 03 09 05206
2436 06 00 19 00 00 0.0 05 0.0 0.4 00 0.3 00 11 13 03 00 0406
Total (umol) 4.0 3.6 6.5 01 1.6 1.7 45 1.4 35 11 2.6 1.8 24 19 22 30 26#15
Y%ofdose 3.7 33 59 01 14 1.6 41 1.3 32 1.0 24 1.6 22 18 20 27 24%14
tia(h) 7.8 49 124 - 85 50 69 3.0 7.5 3.7 77 - 293293 7.6 57 99485

Table 27 Urinary excretion (% of dose) in each time interval and t,;; (h) of wogonin

glucuronides after dosing commercial extract of SHSST to sixteen
volunteers
Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeantS.D
0-2 04 00 03 00 02 02 03 04 04 00 05 03 07 04 04 00 03102
2-4 04 00 02 00 00 00 02 00 03 00 02 00 03 00 00 08 02+02
4-6 01 0.0 04 01 01 00 01 02 0.8 00 05 00 00 03 02 00 02402
6-8 0.5 00 08 00 02 02 00 0.1 02 0.0 03 00 00 02 03 00 02102
8-10 06 00 02 00 03 00 08 00 02 00 01 00 09 00 01 00 02403
10-12 05 00 1.0 00 0.1 03 0.7 00 02 00 01 07 01 03 02 02 03+03
12-24 1.0 00 18 00 05 04 18 0.0 00 00 05 09 04 00 03 07 05106
24-36 08 00 1.7 00 02 00 04 00 00 00 03 0.0 08 0.0 02 00 03x05
Total (umol) 45 00 64 0.1 1.7 1.1 43 07 22 00 25 19 31 12 1.7 1.6 21%1.8
%ofdose 41 00 58 01 15 1.0 39 07 20 00 23 18 29 1.1 16 1.5 19%16
ti2 (h) 93 - 114 - 79 98 63 29 23 - 7.7 164 12,6 43 74 109 84140
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Table 28 Urinary excretion (% of dose) in each time interval and ti (h) of rhein

sulfates after dosing commercial extract of SHSST to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeantSD

0-2 131 99 58 66 123 46 34 53 66 3.0 52 29 63 86 155 00 6841
2-4 111 44 87 00 117148 25 60 7.8 9.0 112 85 7.7 84 142165 89 44 |
4-6 66 38 85 93 102 98 92 36 96 73 91 00 00 75 62 00 63137
6-8 44 34 59 00 46 32 00 34 62 21 81 00 00 1.6 52 00 3.0+26
8-10 31 09 14 00 36 21 58 39 37 07 13 24 67 17 20 68 29121
1012 27 08 85 00 1.1 20 41 03 32 00 38 22 56 00 29 21 25423
- 1224 62 31 107 92 62 22 84 21 54 00 57 30 34 28 36 27 47429
24-36 17 00 67 17 06 00 34 1.0 46 00 1.6 00 00 32 00 00 153120

Total (umol) 49.0 26.3 56.1 26.8 50.3 38.7 36.8 25.8 47.1 22.1 46.1 18.9 29.8 33.8 49.6 28.2 36.6+11.7

%ofdose 53.8 28.9 61.7 29.5 55.3 42.6 40.4 28.3 51.8 24.2 50.6 20.8 32.7 37.1 54.5 30.9 40.2+12.9

ti2 (h) 51 39 76 63 37 26 65 51 70 1.2 47 51 43 81 32 34 49119

Table 29 Urinary excretion (% of dose) in each time interval and ti, (h) of rhein
glucuronides after dosing commercial extract of SHSST to sixteen

volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean*8D

0-2 104 61 50 35 7.8 27 26 32 26 17 33 05 40 67 11.7 00 4533
2-4' 9.1 25 7.6 0.0 9.1 104 93 43 36 65 69 3.7 45 6.1 11562 6313.1
4-6 57 26 74 37 65 76 60 28 51 00 72 0.0 00 48 48 3.1 42126
6-8 30 27 39 00 22 19 00 17 35 04 54 00 00 1.2 38 00 19:z1.7
8-10 21 05 12 00 18 1.7 46 20 23 00 12 01 73 08 15 25 1919
10-12 20 06 63 00 07 1.4 29 00 21 00 24 00 32 20 22 1.1 17zx16
12-24 57 244 75 37 38 12 65 14 27 00 39 L1 31 05 3.0 07 43158
24-36 1.8 357 64 07 17 00 25 00 63 00 1.0 00 00 1.0 00 00 361838
Total (umol) 39.9 75.0 45.3 11.6 33.6 26.9 34.5 153 28.3 8.6 31.4 5.4 22.0 23.1 38.513.6 28.3£17.2
%ofdose 43.8 82.4 49.8 12.7 37.0 29.6 37.9 16.8 31.1 9.5 34.5 6.0 24.2 254 42.314.9 31.1+18.9

ti2 (h) 57 38 84 6.6 58 23 62 29 107 1.0 45 61 44 56 33 25 50+£24
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Table 30 Urinary excretion (% of dose) in each time interval and t;,; (h) of emodin

sulfates after dosing commercial extract of SHSST to sixteen volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeanxSD
0-2 1.5 09 0.7 05 03 04 06 04 0.7 06 05 05 1.0 06 0.7 00 0.6+0.3
2-4 04 00 06 00 01 02 05 03 06 06 05 06 04 0.0 00 1.1 0403
4-6 01 01 04 03 01 01 05 02 03 02 02 00 00 02 01 00 02%0.1"
6-8 02 03 03 00 01 00 00 0.1 00 00 02 00 00 0.0 01 0.0 0.1%0.1
8-10 03 0.1 00 00 00 00 02 02 00 00 00 03 00 00 00 04 01201
10-12 03 00 06 00 00 01 00 00 00 00 00 00 00 0.0 00 01 0.1+40.2
12-24 00 00 05 03 00 00 0.0 00 00 00 00 0.0 0.0 00 0.0 04 01102
24-36 0.0 0.0 0.0 00 00 00 00 00 00 00 00 00 00 00 0.0 00 0.0x00

Total (umol) 29 14 32 1.1 05 0.8 1.8 1.1 1.6 14 1.3 1.3-1.3 0.7 09 21 1.5 +£0.7

%ofdose 15.0 7.3 169 59 2.8 42 9.7 56 83 75 68 7.1 7.0 39 47 109 77439

ti2 (h) 38 22 48 10522 45 23 27 13 1.1 1.8 40 - 1099 52 51 1084275

Table 31 Urinary excretion (% of dose) in each time interval and t,,; (h) of emodin

glucuronides after dosing commercial extract of SHSST to sixteen

volunteers

Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+S.D
0-2 1.7 07 0.7 02 03 04 06 05 06 0.5 04 0.6 09 05 06 0.0 0604
2-4 04 0.0 07 00 01 02 09 03 05 07 05 00 03 04 03 05 04403
4-6 01 0.1 04 0.1 O‘.O 0.1 05 00 03 00 02 0.0 00 02 0.1 01 0.140.2
6-8 02 02 03 0.0 00 00 00 00 00 00 01 00 00 02 0.1 00 0.140.1
8-10 03 00 0.0 0.0 00 00 03 00 00 0.0 00 0.0 0.0 0.0 0.0 02 0.140.1
10-12 0.0 0.0 0.7 00 0.0 0.1 00 0.0 00 0.0 00 0.0 00 03 00 00 0.1%0.2
12-24 00 06 05 0.0 00 04 07 00 00 00 0.0 00 0.0 0.0 00 0.0 0.1+02
24-36 0.0 0.0 06 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0+0.1
Total (umol) 2.7 1.7 39 03 05 1.2 28 07 1.5 1.2 1.2 06 1.3 15 1.1 08 1.4+1.0
Y%ofdose 143 89 202 13 2.6 6.4 14837 7.7 63 62 3.1 67 81 57 41 75450

ti2 (h) 38 133 90 - 17 108 56 - 13 - 1.6 - - 40 20 32

51141
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Table 32 Urinary excretion (% of dose) in each time interval and ti» (h) of

chrysophanol sulfates after dosing commercial extract of SHSST to sixteen

volunteers
Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeanxSD -
0-2 11 05 05 03 03 03 03 03 07 00 02 00 10 04 04 00 04203
2-4 03 00 04 00 01 02 03 01 08 00 03 03 02 03 03 09 03403
4-6 01 00 03 01 00 01 04 00 02 01 01 00 00 01 01 00 0.1+0.1
6-8 0.1 0.1 02 00 00 00 00 01 02 00 01 00 00 01 01 00 0.1+0.1
8-10 02 00 00 00 00 00 01 00 01 00 00 00 04 01 00 03 0.1%0.1
10-12 0.1 00 02 00 00 00 04 00 02 00 01 01 01 00 01 00 0.1+0.1
12-24 00 00 02 00 01 00 0.0 00 00 00 02 09 00 00 02 06 0.1x03
24-36 00 00 00 03 00 00 00 00 00 07 00 14 00 00 00 00 0.1+04
Total (umol) 1.8 07 1.7 0.7 06 06 15 04 22 08 10 26 1.7 09 11 138 1.3+0.7

% ofdose 47.7 17.7 44.4 19.0 15.5 159 38.2 11.4 57.9 19.8 25.1 68.1 43.4 245 295 464 32.8%17.0
tiz2 (h) 28 05 39 - 64 12 49 22 29 - 46 - 34 25 57 74 3720
Table 33 Urinary excretion (% of dose) in each time interval and ti» (h) of
chrysophanol glucuronides after dosing commercial extract of SHSST to
sixteen volunteers
Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean*SD
0-2 05 04 02 01 01 03 01 02 05 03 02 00 03 02 02 00 02 %01
2-4 0.1 00 02 00 01 02 02 04 02 00 02 03 01 02 02 03 02 0.1
4-6 00 00 0.1 00 00 01 01 02 02 01 01 00 00 00 00 00 0.1 0.1
6-8 01 01 01 00 00 00 00 02 02 12 01 00 00 00 00 00 0.1 03
8-10 0.1 00 00 00 00 01 00 00 01 00 00 00 02 00 00 00 0.0 %01
10-12 01 00 00 00 00 01 00 01 02 04 00 00 01 00 01 00 0.1 0.1
12-24 00 03 0.1 0.0 00 00 00 02 00 05 00 00 00 00 03 00 0.1 %02
24-36 00 00 0.1 00 00 12 00 00 00 08 00 00 00 04 00 07 02 #04
Total (umol) 1.0 08 09 0.1 02 2.0 04 12 14 33 07 03 07 08 09 1.0 1.0 0.8
% ofdose 249 19.5 223 3.1 6.4 51.111.2 32.3 349 852 184 7.2 17.6 21.1 23.3 26.1 25.3 +19.9
tiz2 (h) 48 187104 - 22 - 14 38 34 102 24 - 42 - 120 - 6.7 54
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Table 34 Excretion (% of dose) of conjugates in sixteen volunteers after

administration of decoction and commercial extract of SHSST

Decoction Commercial extraction

Mean + S.D. Mean + S.D.
Baicalein sulfates 2.0+0.8 3.2+1.7
Baicalein glucuronides 1.2+0.4 1.7+1.2
Total 3.2+1.1 4.9 £2.7 **
Aloe-emodin sulfates 6.8+4.1 12.4 +6.0
Aloe-emodin glucuronides '4, 5+43.5 8.2+4.5
Total 11.3£7.5 - .20.649.4 ¥¥E
Wogonin sulfates 2.1+£1.1 24+1.4
Wogonin glucuronides 1.8 +1.1 1.9+1.6
Total 3.9+1.9 43429
Rhein sulfates 55.5+13.0 40.2+12.9
Rhein glucuronides 33.5%14.9 31.1+18.9
Total 89.1 +£26.0 71.3£27.4%
Emodin sulfates 9.0+4.0 7.7+3.9
Emodin glucuronids 7.1+3.7 7.5+5.0
Total 16.2 £6.8 15.2+8.4
Chrysophanol sulfates 26.8 £12.7 32.8+17.0
Chrysophanol glucuronides 10.4 +8.6 25.3+19.9
Total 37.2+16.0 58.1£23.1 #**
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Table 35 Urinary excretion amount (umoL) of various constituents in urine after
~ dosing of the decoctions and commercial extract of SHSST to sixteen

volunteers
Decoction Commercial extract
Constituents Mean+ S.D.  Meant S.D. 90%.Conﬁdence
interval
Baicalein 23.8+8.4 19.8+]11.3 * 0.68 ~ 0.97
Aloe-emodin 14.5+9.7 10.5+4.8 * 0.66 ~ 0.98
Wogonin 49424 47432 0.73 ~1.10
rhein 185.8 £46.2 69.1 £22.9 *** 0.32~0.44
Emodin 6.7+2.8 . 2.9 +].6 *** 0.38~0.49
chrysophanol 43+19 2.2 4.9 *** - 0.42~0.78

Table 36 Urinary excretion half-life of conjugate metabolites in sixteen volunteers

after intake of the decoction and commercial extract of SHSST

Decoction Commercial Difference
extract (%)
Baicalein sulfates 6.4£2.5 8.9+3.0 38.8 **

Baicalein glucuronides 57+1.8 5.7+2.1 0.2

Aloe-emodin sulfates 9.1 4.1 14459 . 58.8 *

Aloe-emodin glucuronides 8.1+39 14.5+7.2 79.2 *
Wogonin sulfates 6.0 £2.1 9.9+8.5 64.7
Wogonin glucuronides 89+3.9 8.4+4.0 - 5.5
Rhein sulfates 49+1.3 49%19 -1.7
Rhein glucuronides 52+1.2 50+2.4 -4.2

Emodin sulfates 8.3+8.3 10.8£2.4 30.4 *
Emodin glucuronids 49+29 | 5.1+4.1 4.4
Chrysophanol sulfates 4.6 +3.8 3.7+£2.0 -20.0
Chrysophanol glucuronides 5.1+4.5 6.7+5.4 32.0
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I.S

.2,0....4,0....6,0....8,0... 3,
minutes

Fig. 1. HPLC chromatogram of the commercial extract of SHSST
1. coptisine 2. baicalin 3. palmatine 4. berberine 5. baicalein
6. aloe-emodin 7. wogonin 8.rhein 9. emodin 10. chrysophanol

L.S. : 2-methylanthraquinone
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Fig. 2. HPLC chromatogram of urine of a volunteer after taking SHSST. (A) blank
urine ; (B) urine sample ; (C) serum sample hydrolyzed with sulfatase ;

(D) serum sample hydrolyzed with glucuronidase

1. baicalein 2. aloe-emodin 3. wogonin 4.rhein 5. emodin

6. chrysophanol

I1.S. : amyl paraben
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Fig. 3 Mean (£S.D.) cumulated excretion amount (umoL) of baicalein

sulfates and glucuronides in urine of sixteen volunteers after
intake of SHSST decoction (12 g/120 mL) (a) and commercial
extract (3 g) (b)
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Fig. 4 Mean (£S.D.) cumulated excretion amount (umoL) of aloe-emodin

sulfates and glucuronides in urine of sixteen volunteers after
intake of SHSST decoction (12 g/120 mL) (a) and commercial
extract (3 g) (b)
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Fig. 5 Mean (¥S.D.) cumulated excretion amouht (umoL) of wogonin

sulfates and glucuronides in urine of sixteen volunteers after

intake of SHSST decoction (12 g/120 mL) (a) and commercial

extract (3 g) (b)
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Fig. 6 Mean (¥S.D.) cumulated

sulfates and glucuronides

excretion amount (umoL) of rhein

in urine of sixteen volunteers after

intake of SHSST decoction (12 g/120 mL) (a) and commercial

extract (3 g) (b)
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Fig. 7 Mean (¥S.D.) cumulated excretion amount (umoL) of emodin
sulfates and glucuronides in urine of sixteen volunteers after
intake of SHSST decoction (12 g/120 mL) (a) and commercial
extract (3 g) (b)
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Fig. 8 Mean (tS.DD.) cumulated excretion amount (umoL) of

chrysophanol sulfates and glucuronides in urine of sixteen
volunteers after intake of SHSST decoction (12 g/120 mL) (a)

and commercial extract (3 g) (b)
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Fig. 9 Mean (S.D.) urinary excretion rate (% of dose/h) of baicalein

conjugates in sixteen volunteers after intake of SHSST

decoction (12 g/120 mL) during each time interval.
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Fig. 10 Mean (£S.D.) urinary excretion rate (% of dose/h) of baicalein

conjugates in sixteen volunteers after intake of commercial

extract of SHSST (3 g) during each time interval.
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Fig. 11 Mean (£S.D.) urinary excretion rate (% of dose/h) of

aloe-emodin conjugates in sixteen volunteers after intake of

SHSST decoction (12 g/120 mL) during each time interval.
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Fig. 12 Mean (£S.D.) urinary excretion rate (% of dose/h) of

aloe-emodin conjugates in sixteen volunteers after intake of

commercial extract of SHSST (3 g) during each time interval.
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Fig. 13 Mean (S.D.) urinary excretion rate (% of dose/h) of wogonin

conjugates in sixteen volunteers after intake of SHSST

decoction (12 g/120 mL) during each time interval.
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Fig. 14 Mean (3S.D.) urinary excretion rate (% of dose/h) of wogonin

conjugates in sixteen volunteers after intake of commercial

extract of SHSST (3 g) during each time interval.
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Fig. 15 Mean (1S.D.) urinary excretion rate (% of dose/h) of rhein

conjugates in sixteen volunteers after intake of SHSST

decoction (12 g/120 mL) during each time interval.
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Fig. 16 Mean (¥S.D.) urinary excretion rate (% of dose/h) of rhein

conjugates in sixteen volunteers after intake of commercial

extract of SHSST (3 g) during each time interval.
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Fig. 17 Mean (£S.D.) urinary excretion rate (% of dose/h) of emodin

conjugates in sixteen volunteers after intake of SHSST

decoction (12 g/120 mL) during each time interval.
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Fig. 18 Mean (£S.D.) urinary excretion rate (% of dose/h) of emodin

conjugates in sixteen volunteers after intake of commercial

extract of SHSST (3 g) during each time interval.
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Fig. 19 Mean (£S.D.) urinary excretion rate (% of dose/h) of

“chrysophanol conjugates in sixteen volunteers after intake of
SHSST decoction (12 g/120 mL) during each time interval.
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Fig. 20 Mean (£S.D.) urinary excretion rate (% of dose/h) of

chrysophanol conjugates in sixteen volunteers after intake of

commercial extract of SHSST (3 g) during each time interval.
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