U AR AT A

PG9303-1009 ( 3%H)
£ %% . CCMP93-RD-006

TR AT B3 FEMBALER;E

SRR F R T B RARA P E AR R
RMUATRHREZRE
Relative Bioavailability of Bioactive Constituents between

Commercial Extract and Traditional Herbal Decoction of

San Huang Shel Shin Tang

S

HEREMN PREBERSE B2z

SEXHAC Rz

HREAR  ERM% - BEH BEE BGa BIy
MRS TEE T EE AmE &R

ﬂﬁ%m3%+£$3B;+£E£k+i$+;ﬂi+*5

¥k ARABREEHEE  AREAAZER * %



B &k

B B e e 1
B 2 B B e, 2
HE B4........ l .................................................................................. 5
B B B ettt e, 9
B B d e e 10
B B BT et 11
B B I L o e 14
B B B R 28
BT B3 et 33
B R Bt 36
BN B U e e 37



MR B

Table 1. Comparison of contents (umoL) in decoction (5 g/mL) and commercial
extract (1.1 g/mL) of SHSST......ciiiiiiieie e o 40

Table 2. The regression equations, concentration ranges and corrlation coefficients
of constituent in San-Huang-Shel-Shin-Tang................................. 4]

Table 3. Intra-run and inter-run analytical precision and accuracy of coptisine

....................................................................................... 42
Table 4. Intra-run and inter-run analytical precision and accuracy of palmatine ......
....................................................................................... 42
Table 5.  Intra-run and inter-run analytical precision and accuracy of berberine
....................................................................................... 43
Table 6.  Intra-run and inter-run analytical precision and accuracy of baicalin
....................................................................................... 43
Table 7. Intra-run and inter-run analytical precision and accuracy of baicalein
....................................................................................... 44
Table 8.  Intra-run and inter-run analytical precision and accuracy of wogonin
....................................................................................... 44
Table 9.  Intra-run and inter-run analytical precision and accuracy of emodin
........................................................................................ 45
Table 10. Intra-run and inter-run analytical precision and accuracy of aloe-emodin
........................................................................................ 45
Table 11.  Intra-run and inter-run analytical precision and accuracy of rhein
........................................................................................ 46
Table 12.  Intra-run and inter-run analytical precision and accuracy of chrysophanol
........................................................................................ 46

Table 13-1. Recoveries (%) of coptisine, palmatine, berberine, baicalin and baicalein
from commercial extracts of SHSST......................... e 47

Table 13-2. Recoveries (%) of wogonin, emedin, aloe-emodin, rhein, and
chrysophanol from commercial extracts of SHSST................._ 48

Table 14. Contents (mg) of coptine, palmatine and berberine in each gram



Table 15.

Table 16.

Table 17.

Table 18.

Table 19.

Table 20.

Table 21.

Table 22.

Table 23.

Table 24.

Table 25.
Table 26.

Table 27.

commercial extracts of SHSST ..o 49
Contents (mg) of baicalin, baicalein and wogonin in each gram
commercial extracts of SHSST ... 50
Contents (mg) of emodin, aloe-emodin, rhein and chrysophanol in each
gram commercial extracts of SHSST ............cooocviiiniiil, 51
The regression equations, concentration ranges and corrlation coefficients
of constituent in rat serum of San-Huang-Shel-Shin-Tang.. ................ 52

Intra-run and inter-run analytical precision and accuracy of baicalein in rat

Intra-run and inter-run analytical precision and accuracy of aloe-emodin in

Lo 4 ¢ 1 S 54

Intra-run and inter-run analytical precision and accuracy of chrysophanol
N TAESETUIM L. ovv et 35
Limit of detection (LOD) of various constituent in methanol, and limit of

quantitation (LOQ) of various constiuent in decoction of SHSST and rat

Recoveries (%) of constituent of SHSST from rat serum .................. 57
Pharmacokinetic parameters of baicalein sulfates and glucuronides in
serum after oral administration of decoctions (5.0 g/kg) of and
commercial extract (1.1 g/kg) of SHSST torats......ccovvvvvvvve 58

Pharmacokinetic parameters of baicalein sulfates and glucuronides in



Table 28.

Table 29,

Table 30.

Table 31.

Table 32.

serum after oral administration of decoctions (5.0 g/kg) of and
commercial extract (1.1 g/kg) of SHSST torats......................__ 58
Pharmacokinetic parameters of wogonin sulfates and glucuronides in
serum after oral administration of decoctions (5.0 g/kg) of and
commercial extract (1.1 g/kg) of SHSSTtorats ....................._ 59
Pharmacokinetic parameters of rhein free form, sulfates and glucuronides
in serum after oral administration of decoctions (5.0 g/kg) of and
commercial extract (1.1 g/kg) of SHSST torats ...................__ 59
Pharmacokinetic parameters of emodin sulfates and glucuronides in serum
after oral administration of decoctions (5.0 g/kg) of and commercial
extract (1.1 g/kg) of SHSST torats ...............ocoov i 60
Pharmacokinetic parameters of chrysophanol sulfates and glucuronides in
serum after oral administration of decoctions (5.0 g/kg) of and
commercial extract (1.1 g/kg) of SHSST torats ..................__ 60
Comparision of AUC,.2449 of various constituent in serum after oral
administration of decoctions (5.0 g/kg) and commercial extract (1.1 g/kg)
Of SHSST t0 rats (W=6~9)...........cooooorioiie 61



Fig. 1.
Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

W B B &k

The HPLC chromatogram 0f commercial extract of SHSST ................. 62
Comparison of mean (£S.D.) contents (mg) of coptisine in each gram of
- commercial extract of SHSST prior to (a) and after (b) hydrolysis with
B-glucoSIdase. . oviviiiii e 63
Comparison of mean (£S.D.) contents (ing) of palmatine in each gram of
commercial extract of SHSST prior to (2) and after (b) hydrolysis with
B-glUCOSIAASE. +ouiurireiteieiiet it e 64
Comparison of mean (£S.D.) contents (mg) of berberine in each gram of
commercial extract of SHSST prior to (a) and after (b) hydrolysis with

B-2lUCOSIABSE. .. vvtvinereiriet ittt e 65

Comparison of mean (+S.D.) contents (mg) of baicalin and baicalein in each
gram of commercial extract. Sample were hydrolyzed with and without
B-glucosidase. (a) expressed baicalin before hydrolysis. (b) expressed
baicalein before ydrolysis. (c) expressed baicalein after hydrolysis.......... 66

Comparison of mean (+5.D.) contents (mg) of aloe-emodin in each gram of

commercial extract of SHSST prior to (2) and after (b) hydrolysis with
B-2lucoSIdase.....vveerireiiiie e, 67
Comparison of mean (£S.D.) contents (mg) of Wogom'n in each gram of
commercial extract of SHSST prior to (a) and after (b) hydrolysis with
B-glucoSidase. .....oiiiiii e 68
Comparison of mean (£5.D.) contents (mg) of rhein in each gram of
commercial extract of SHSST prior to (a) and after (b) hydrolysis with
B-gIUCOSIAASE. ...euvviet i e 69
Comparison of mean (+5.D.) contents (mg) of emodin in each gram of

commercial extract of SHSST prior to (a) and after (b) hydrolysis with



B-glucosidase. ........ooiiiiiiiii e, 70
Fig. 10. Comparison of mean (+S.D.) contents (mg) of chrysophanol in each gram of
commercial extract of SHSST prior to (a) and after (b) hydrolysis with
B-BIUCOSIAASE. ..vevrini it 71
Fig. 11.  HPLC chromatogram of rat serum after dosing with SHSST. (A) serum
sample ;(B) serum sample hydrolyzed with sulfatse ; (C) serum sample
hydrolyzed with glucuronidase.........................cooovi 72
Fig. 12 (a) Comparison of mean (+S.D.) serum concentration-time profiles of

baicalein conjugates (sulfates or glucuronides) after oral administration of
decoction and commercial extract of SHSST in rats (n = 9) 5 (b) the semi-log

diagram of (@)........ccuneeiiniiit i 73
Fig. 13 Comparison of mean (£S.D.) serum concentration-time profiles of baicalein

conjugates (sulfates and glucuronides) after oral administration of decoction

and commercial extract of SHSST. Conjugates represent the sum of sulfates

and glucuronides............ocovuvuniiiiiiiie e 74
Fig. 14 (a) Comparison of mean (£S.D.) serum concentration-time profiles of

aloe-emodin conjugates (sulfates or glucuronides) after oral administration
of decoction and commercial extract of SHSST in rats (n=9) : (b) the

semi-log diagram of (a)............c..oovviiiuirioesiiieie 75

Fig. 15 Comparison of mean (+S.D.) serum concentration-time profiles of
aloe-emodin conjugates (sulfates and glucuronides) after oral administration
of decoction and commercial extract of SHSST. Conjugates represent the

sum of sulfates and glucuronides................................... 76
Fig. 16 (a) Comparison of mean (#S.D.) serum concentration-time profiles of

wogomn conjugates (sulfates or glucuronides) after oral administration of

decoction and commercial extract of SHSST in rats (n =9); (b) the semi-log



Fig. 17

Fig. 18

Fig. 19

Fig. 20

Fig. 21

Fig. 22

Fig. 23

diagram Of (2)......ooooeeiiiri i 77

Comparison of mean (+S.D.) serum concentration-time profiles of wogonin
conjugates (sulfates and glucuronides) after oral administration of decoction
and commercial extract of SHSST. Conjugates represent the sum of sulfates
and glucuronides. ... 78

(a) Comparison of mean (+S.D.) serum concentration-time profiles of rhein

free form and conjugates (sulfates or glucuronides) after oral administration
of decoction and commercial extract of SHSST in rats (n=6) ; (b) the

semi-log diagram of (2)...........oooiiuiiiiiii e 79
Comparison of mean (£S.D.) serum concentration-time profiles of thein

free form and conjugates (sulfates and glucuronides) after oral

administration of decoction and commercial extract of SHSST. Conjugates

represent the sum of sulfates and glucuronides.................covvviveil. 80
(a) Comparison of mean (+S.D.) serum concentration-time profiles of

emodin conjugates (sulfates or glucuronides) after oral administration of
decoction and commercial extract of SHSST in rats (n =9) ; (b) the semi-log

diagram Of (@).........cuuuiiviiiiii i 81
Comparison of mean (+S.D.) serum concentration-time profiles of emodin
conjugates (sulfates and glucuronides) after oral administration of decoction
and commercial extract of SHSST. Conjugates represent the sum of sulfates
and glucuronides. ..o 82

(a) Comparison of mean (£S.D.) serum concentration-time profiles of

chrysophanol conjugates (sulfates or glucuronides) after oral administration
of decoction and commercial extract of SHSST in rats (n=9) ; (b) the

semi-log diagram of (a)............................. 83

Comparison of mean (+S.D.) serum concentration-time profiles of



chrysophanol conjugates (sulfates and glucuronides) after oral

administration of decoction and commercial extract of SHSST. Conjugates

represent the sum of sulfates and glucuronides...........................__ 84

3% © CCMP93-RD-006



EZRIBQ GRS B AN B
ERERRIORELE TR RZRE
1% 453
YEEEXE vBSA
#HE

B ESTRERA LA TR 2 AMA KRR RGNS -804
FERGUBRGA KT ERR ERERZHE « AF LU BB 0S54
B R RE T BT R P ER BRI ERETAS  FELEF B A
THEREGARTEI L O RB K E -

AR RAMEKETE GMP R B S RGERAKRS 114> RREBL
HRT XEBZRIBCFZAIB 34 S 3k A0 B+ RMEPLO)Z 2 % 8 & fa Al
AP A afdeh AR Mk B FXF FXEA-EEREASE -
BHFRFF AR ARDEBBAI L T2 5 2B+ SEH- 20
SHREHBIE LRI BLEREX -

ARBOBRBER V2 AAHATAEAEES  RFUKRBLAE - 32
THHAENLRRERZRERR > THRIFEZ R R DR KERT R E
sulfatase v P-glucuronidase %%k #24% » ;X B 47 B8 2 HPLC 36> £ B & 54
BB Fo ko R WD - BB RBR A TRIERR S ATRE 25T
DRRGEMBIE B ERFAN  EFALTE  BERE AL AR E - &
FHEECERWYZ B R T RNEN TRAIE 5 3% 83.6% - 42.2% -
35%@4&%~%2%oﬁz’@$%%%&m%ﬁ&z%%%ﬁ’3%%c%
AEBBCREREAREZ ATAE  b— R RBT ¥ 8R4 2 82 B B
FTHEEMERRSZRUBEE—FREZEE

BISE3)  ZFIRCH - REF B - BAERMUY



CCMP93-RD-006

Relative Bioavailability of Bioactive Constituents between
Commercial Extract and Traditional Herbal Decoction of San
Huang Shel Shin Tang

Yu-Chi Hou

School of Chinese Medicine, China Medical University, Taichung,
Taiwan, R.O.C.

ABSTRACT

The commercial extract of San Huang Shel Shin Tang (SHSST) in market were
randomly collected in this study. The quantitation method of coptisine, palmatine,
berberine, baicalin, baicalein, wogonin, emodin, aloe-emodin, rhein, chrysophanol
using HPLC was developed and validated in this study. Samples were extracted by
70% methanol, and the aglycones and glycosides of each constituent were determined
prior to and after hydrolysis. The results showed that the contents of the bioactive
constituents in commercial extract of SHSST among manufactures were quite
different.

Rats were administered with traditional decoction and a commercial extract of
SHSST in crossover design. The aglycones and conjugates metabolites were measured
by HPLC prior to and after hydrolysis with sulfatase and B-glucuronidase, respectively.
The results showed that the AUC of the conjugated metabolites of aloe-emodin,
wogonin, rhein and emodin from commercial extract were significantly lower than
those from decoction by 83.6%, 42.2%, 35.5% and 46.0%, respectively. These resuits
indicated that the dosage form of decoction confers better bioavalibility than the
commercial extract of SHSST.

Keywords : San Huang Shel Shin Tang, conjugated metabolites, Bioavailability
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R~ HHEREY %

— ~HH
(-) BEs
1. Coptisine hydrochloride

. Palmatine hydrochloride

. Baicalin

S~ W o

. Berberine hydrochloride

. Baicalein
. aloe-emodin
. wogonin

. rhein

=2 - - B B N

. emodin
10. chrysophanol

11. 2-methylanthraquinone

(=) &#
1. B-glucosidase

2. B -glucuronidase

3. sulfatase

4. L(+)-ascorbic acid

5. acetonitrile( LC Grade)
6. methanol(LC Grade )

7. Ethyl acetate(L.C Grade )

8. Acetic acid, glacial

Wako (osaka, Japan)

Aldrich Chemical Co. (Milwaukee, W1, US.A)

Wako (osaka, Japan)

Tokyo Pure chemical Industries, Ltd. (Tokyo,
Japan)

Wako (osaka, Japan)

Sigma Chemical Co. (St. Louis, MO, U.S.A)

Wako (osaka, Japan)

Aldrich Chemical Co. (Milwaukee, W1, U.S.A)

Sigma Chemical Co. (St. Louis, MO, US.A)

Aldrich Chemical Co. (Mitwaukee, WI, U.S.A)

Aldrich Chemical Co. (Milwaukee, WI, U.S.A)

Sigma Chemical Co. (St. Louis, MO, U.S.A)

Sigma Chemical Co. (St. Louis, MO, U.S.A)

Sigma Chemical Co. (St. Louis, MO, U.S.A)
Riedel-deHean AG (Seelze, Germany)

J.T. Baker, Inc. (Phillipsburg, NJ, U.S.A)
J.T. Baker, Inc. (Phillipsburg, NJ, US.A) -
J.T. Baker, Inc. (Phillipsburg, NJ, U.S.A)
1.T. Baker, Inc. (Phillipsburg, NJ, U.S.A)

14



9. Ortho-phosphoric acid Riedel-deHean AG (Seelze, Germany)

10. Hydrochloric acid Wako (osaka, Japan)
1. K%~ %% 7& Y MAREERST (LRITARLRBER)
12 ZHBUHRELA KMk PR GMP 2B 3RS HA > X 1T K

(2) #BBRH

1. &Hzomqa B4R (HPLC) e8!

1) & Shimadzu (Tokyo, Japan)
Q) B % Apollo C18 5u 250mm x 4.6mm, Alltech
(3) TAEATEAE P.J. Cobert Associates, Inc. (St.Louis, Missour,
U.S.A)
4) LHhABER S Shimadzu (Tokyo, Japan)
(5) & &i= 1k Shimadzu (Tokyo, Japan)
(6) BgEHH Perkin Elmer Series 200
2. Bk B R 1R Microprocessor pH-mV meter
3. FirEo Denver Instrument (Force —14)
4, BEBKREE Scientific Industries
5. BERIKER Branson 5200
6. R NIk F KA Shaker ZC4000
7. RARKRELE OA-SYSEVAP-112
8. Milli-Q Millipore corporation{Billerica, MA,USA)

0. EFam AT Mettier AJ100
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10. REBRE
11 E 441 R4

2.5 ml syringe ( 0.55 x 25 mm)
1.0 ml syringe ( 0.45 x 13 mm)

12, BB (0.22ym: 13mm) Alltech Associates Inc.

13. REe AR (95% 05,5%CO;)  REITAMRLE

(m) R4
1. 0.IN acetate buffer solution (pH 5.0 )

B O.IN BEBESR/E % 67.8 ml » fuA 0.IN BSEL £ 100.0m! > Fe IN 4.1

#MPFE pH=50+0.1-

2. B -glucosidase /&%
B (3 -glucosidase 35.6 mg (14 units/mg) + v pH 5.0 buffer £ £ % 10.0 ml » &

FHE-30CHA -

3. B -glucuronidase &%

B (3 -glucuronidase 41.1 mg (2440 units/mg) » 4w pH 5.0 buffer £ 50 ml » &
FA30CHR -
4. sulfatase &%

B2 sulfatase 331.1 mg (15.1 units/mg) > Ao pH 5.0 buffer £ 50 ml » BT 42-30
CHHR -
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S. 82 5 CiER
B#gAECI1500mg: sokKZE 1.0ml Bp4F 1500 mg/mL = 44 % C A% -

ARG RS -

6. AR R RIER
# 7% 4+ B 2-methylanthraquinone 5.0 mg *» /e FEE L5 2 5.0mL » Bp
2-methylanthraquinone # /8% - RBEHEFFR > S U FEP LB TLES
R RE A 10 g/mL Z 2-methylanthraquinone ¥ 825 %% fv 0.125 £ g/mL =

2-methylanthraquinone 7. & 7 B5& 7% o
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ST B ERBCHERERBRAAR T EREERS IR
(=) ZERBOFRNBIR S W5

%Mﬁﬁﬁﬁk%‘%3‘%@@%#Nﬂ0gﬁMMHW0g%mé
E%%ﬁﬁ%w(%l1U)’ﬁmﬁﬁ%m§%$i’MA40Lz%%
Ko EBTREI0 D% > A XAdh  BEENKAAERE820L -
RABIRE - BREREE RS DR 4000 mL > hokTEE 4000 mL - B
W20CHRBETHER

(=) ZRBOFTREL BRI UH

AR ERR 02 oA 70%2 FELE 200 mL > 54823 35 &
%ﬁﬁ30%ﬁ’%@%@%%ﬁﬁsmﬁ&’ﬁ%ﬁﬁ%zﬁﬁﬁﬁﬁﬁ
ﬁﬁ%’ﬂiﬁz%ﬁﬂﬁli’%ﬁ@iﬁﬁ&iﬁi%ﬂﬁuE%QO
C o RARES 545 A -

(2) ZHBOBAMB THEER > 25

BRE R 5K B B # s 300.0 pL Ao F B2 700.0 pL 3R B R A 42 9860 g
SR A 15 548 0 BR B ER 200.0 pL > B 2L F 8 700.0 ul #%72 - B 100.0 pL
ﬁﬁﬁ’ﬁﬂ%%%’ﬁﬁﬁApHioZ%ﬁ%ﬁﬂﬂOMﬂW%ﬁ%ﬁ
2-methylanthraquinone (10ug/mL in methanol) 300.0 pL ~ F B2 % 300.0 uL -
RS G 0 5k B (9860 g)5 %548 » L #% 50.0 uL ;A HPLC o
#r e

(W) =R BCHRGEEH T HERAI 28
BRE SRR E B R AR & 2000 uLo B RAKE KA A PH 5.0

Z &R 300Ul - N xR 2-methylanthraquinone ( 10.0 pug/mL in
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methanol) 300.0 pL + F ;5% 300.0 uL > #8439 4% > Sk 89860 g) 5

48 0 R_E#HTK 50.0 uL £ A HPLC 44 «

() ZFBCHAMB P glucosides Z £ &

BRZ|E KM AR S 300.0 ul o P85 7000 uL B F R4S 4 9860 g
SR EE.C 15 448 IR 5% 200.0 uL v F 22 F 82 700.0 uL #% %8 > 5 100.0 uL
FHER » B RA 3L 0 suaB-glucucosidase SRR AR pH 5.0 Z EBIEK -
4 B-glucucosidase 50.0 units/mL) * R ZE AR 9#E » EN3ITCx R
Bk R R 3N RME 1R Ao A P42 B 5 % (2-methylanthraquinone ( 10pg/mL
in methanol) 300.0 uL ~ ¥ &2:5% 300.0 uL @ ;243 491% » 5k 8E.0(9860g) 5

48 0 B _EF#k 50.0 uL jE A HPLC 447 °

(%) E=FBCHRERE F glucosides 2 T &

REFECTH RGN B KBRS 2000 ul - B HREARE oA
B-glucucosidase i & (A # pH 5.0 2 & #75% + 4-B-glucucosidase 50
units/mL) * IR B B A TR O% > BN ITCZHEBEAERE3 IF I R
JE 1% Ho A P9 4% 2 75 3% (2-methylanthraquinone ( 10gg/mL in methanol) 300.0
pL ~ ¥ BE5 % 3000 ul » RS 445 0 HiREEC(98608)5 248 REF R

50.0 uL s£. A HPLC 247 o

() B AR M Z 0 H 5 +
R &4k A Apollo C18 5u 250mm x 4.6mm  # #48 & 0.1% H,PO, &
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BRAERF BT IREE A, 0 0.1% HPO, B8 Ak 7 7 b o R 85 P 2 % » 22 0
DGR TT% 510 248854 T7% £ 15 4304 80% - £ 25 Haees 2
80% ~ 5 30 2 4EFE R T8% ~ B 45 DTS 78%  H 50 H4E5 A 62% - #
60 2B B 62% ~ B 65 5-48F A 30%  H 95 248054 30% -~ B 100 448
BB TT%  RARTMEGHEE % 0548054 1.0mL/min - 2 68 5452
0.2 mL/min ~ % 70 %488 % 0.2 mL/min~ # 78 54884 % 1.0 mL/min~ £ 100
o488 A 1.0 mL/min » #%3% & 2 250 nm o

(N\) mEgzeY

RRBREEHERASBES  UTBAIIBERBELS .

AR KRB ERIRE (1 g/mL)

Coptisine 3.16.3~125+250-50.0 ~ 100.0

Baicalin 12.5 ~ 25.0 ~ 50.0 ~ 100.0 ~ 200.0 ~ 400.0

Palmatine 3.1~6.3+125+25.0~50.0~100.0

Berberine 15.6 ~31.2~ 62.5~ 125.0 ~ 250.0 ~ 500.0

Baicalein 7.8+ 15.6~31.2~62.5+125.0 ~ 250.0

Aloe-emodin 0.8-16-31~63+-125-~250

Wogonin 3.1+63+12.5+25.0~50.0~ 1000
Rhein 31+63+125~25.0-~50.0- 100.0
Emodin 03-06-13-25-50-~100

Chrysophanol | g3.06.13.25. 5.0 10.0
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BUAR 5 200.0 pL o R e A P42 B 5 & 2-methylanthraquinone ( 10.0
pg/mL in methanol) 300.0 uL ~ F 825& 4000 pL » R E B RBR A% 0 &
wEEC(9860 g) 5 442 0 BREF & 50.0 uL ;x A HPLC 545 » o474k » 42
ELENRELEDRLEANSBRERRERITEREOE ¥ FEBER

ZHREL o

(L) M F R

1. #& &K (precision)
HRERREXBRESR  SAHANFAENR - F ®REK=802ER
FI&EIT— KRB BUBEHEAREF IR RKESRTHRREH -
RERFBRF=ZREBRSHE » 25 K5 FHE (mean) - 58 2
(standard deviation, S.D.) K # £ 14 3 (coefficient of variation, C.V.) e

2. #rE (accuracy)
MREZRFIBARZREBNERAFBIFHREABREEZ RS
# (relative error, RE)&FZ -

3. EHE (sensitivity) |
HRRER—AWE  EEL AWML EA3 I B REAL
16 R+ % (limits of detection) -

4. B £ (recovery)
HERBRERRSBESR  AARRE RAWACHELEEZ

ZRIBCHRE R BKS 200.0 L 948 £ 5 7% 2-methylanthraquinone ( 10

pg/mL in methanol) 300.0 uL ~ ¥ 8554 400.0pL » U EF R RAM Y4
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=ik #0(98608) 5 88 BEFREANHPLC 4 - i B2 Fiz & »
RHEHERASCE bRERGSE  AAZHNWER U Ol LS

AhwE KEBSLBPABKER -
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CARUBRABRHUV=ZRFECHIAHLETRE

(—) UBRZFBOHF KM HE
BAFEZ(—) ZFBOHFAUERSZEEF AR -

(=) DREZRBOCHFREHBZRZIEHE

HUELE T BRI R B SEAGUB T EZLTARAAE - FX
REAH2 11 AEBRICERRI-—TES  HHF10g A0 mL
BK RGO HER -

(=) 84p
t M Sprague-Dawley K& &+ —& > #ENMN 320 ~ 450 g 4
16~20 38 » BB R 12105 > Bk LBZ 3| BFHER -

(m) LEF kD
1. &8
FHERI LR BI  BBERGRTATSE  BEE<E RELH
BB TFHICELZ EF2 thein AKE » —4a4F 5g/10mlkg =gE
SHOKALE » B—eF 1.1 g/10ml/keg =B O H R mEBIRR LB
PEBRARHZREE—ABLBLE - ZFREOH KB R EBHEERZ
By E4o Table 1 Frsw o

B BB 103060240 ~ 480 ~ 720 ~ 1440 ~ 1440 & 2880
DEER SR c BRIF L BEHA10mL Fhikk Bl 9860 g FHikik
S 1054 REBmF - BETAEN-30CAKIME - B1E 54 -
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(R) FBRBTHEBERTEERBHIEE

I e hBESRIZEE

B 150.0 pL o F i o » KA v 1500 uLpH 5.0 buffer~ 464 # C &
% 50.0 uL (150 mg/mL) -~ 50.0 uL 0.IN HCl % » % %384 » 34 400.0 uL
LB LB XA (4 0.125 pg/mL 2-methylanthraquinone & M2 %) » A E
BIRAIOHHE - & RBVO0g HREC 5 44  RUKTER ) BAANR
$4% > X 50.0 pL FEEEAR 0 BR 20.0 pL 42 HPLC 4% » 5 P42 & 4
BNBREZ BEOMLE  RARELTEX P RBEE -

2. BB TESERSZRE
(1) HEMBBRESCEREHIEE

B 150.0 pL @ iF e 0 Ao 150.0 pl B-glucuronidase 5% (2000
units/'mL A # pH 5.0 2 acetate buffer)fo 4 % & C &k 50 L (150
mg/mL): A4 Re - EM 3TCXAEBKMRIE 4 /8o R > A0 50.0 uL
0.IN HCl 4 - 24 4000 pl Z 8 Z & ¥ B (4 0.125 Lg/mL
2-methylanthraquinone % MR %) A4RE BRE 30 #4% » & 9860 g 5
RES S 54 RLBTER  ARAKRIEEL L 500 pl FEEE -
B 20.0 uL 42 HPLC %41 © iR ob TAEIZ 0 L AR B 20 i @A b 0 4%
ANREGTRK  RFRE -

A KARIE 2 B R 4o B & BB 3F 4 BF & glucuronides ©

(2) BB ERMH2TE
B 150.0 pL £ 4 &b+ ho A 150.0 uL sulfatse 353% (1000 units/mL 3%
% pH 5.0 2 acetate buffer)fo 4 & % C i55% 50.0 pL (150 mg/mL) » % 42
£ EN3TCZEBAMRME 4 /0% o RIEHE » v 500 pL 0.1N HC] 4% >
BA400.0 pL ZER B E R (4 0.125 pg/mL 2-methylanthraquinone % 2
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A) BREEEER 0 HE @ 9860g Bk 5 M RLHLER

A RURk$Lig 0 2 50.0 uL FEES A2 0 B 20.0 uL 4 HPLC 537 © #kob P

BEASARBEZRERRILE  RAKRELKIELX  RBRE -
KR 2 &R B4R B & B 3f 45 Br A sulfates e

(X)) st AR oo B BORAR B AT Z 0 H R A
R # % 43 A Apollo C18 5u 250mm x 4.6mm - %% $48 & 0.1% H3PO,

BEEK B A fUF S 4e S M Ak 0 0.1% HyPO, B BUKIZ R L HIRE 85 R 2 ¥
FO54EMAT0% £ 10 0884 30% £ 15 554855 20% - £ 25 5
SR 20% ~ 3 30 5 4EEF A T0% - B 45 54805 A T0% - ik A 0.8

mL/min » & R]# & & 250 nm -

(£) wEHEY
4 BB A T ESIR R — &SI RIS IR AL T ELR 0 Ao
BB ETERF  FEEER AFRAT

EERY E R EFRE (1 g/mL)

Baicalein 03+0.6~13+25+50-10.0~20.0

Aloe-emodin | 02.03+0.6-13+25+5.0-10.0

Wogonin 0.2-03-~0.6+125-25-5.0
Rhein 02-03~06-13-25~50-10.0
Emodin 02+03-06+13-25-50-10.0

Chrysophanol | 92.03+0.6+~1.25-25+5.0
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B 150.0 pL e F 4R 2% 0 R F Ho A 150.0 uL pH 5.0 buffer ~ 4 4 %
C % # 50.0 pL (150 mg/mL) ~50.0 uL 0.1N HCI 4 » %2584 » 1X 400.0 L
LB EE X B (@ 0.125 ug/mL 2-methylanthraquinone % P48 &) » F R &
RBIKRFZ IO - &8 9860g HkEC 5 548 MLBMLER > BAAR
Foik 0 A 50.0 pL FERIR A2 0 Bk 20.0 pL 4% HPLC 44 © 485 P 3542 & 4
HAREZRERHILE  RAREGRTER  KBRE -
i SR M BN REZ e BRI AR S OB BT ALEE
KB EKZTEKX -

() B F kR

1. % % K (precision)
HERREXBRRER SHUNFABRE - F BREHK=A2 8B
& EIT—REH  EUARBHEREBE LR LB RTHREEE -
UEZRFBRP=ZREBMHSME > 25 K5 F444 (mean) - 128 2
(standard deviation, S.D.) & # & 14 $ (coefficient of variation, C.V.) °

2. 8 F (accuracy)
MZREIBRBR=ZRE BB TESAE T RERIEBREE 2 o432
# (relative error, RE)& 72 -

3. EHE (sensitivity)

HREPBR-BHE HERAREEB ML AL B2 gl
18 B4R (limits of detection) -
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4, B & (recovery)
BEERRTTEER A RAZERFRKY » £REHLT

HEAY | AR HRIRE (1 g/mL)
baicalein 0.6~25-~10.0

Aloe-emodin 0.3~13+50

Wogonin 020625

Rhein. 03-13-5.0

Emodin 03-13+5.0

chrysophanol 0.2+0.6~2.5

GHHFEE —-5.(0) BEHEHERRTZIEE  HPLC £ 8 » A1)
FaFREERPELERRTBEERUAKZEE R P LIRS ERE
> BPEHELE -

() BHERIBRYET M
# A WINNONLIN (version 1.1, SCI Software, Statistical Consulting,

Inc., Apex, NC) #: B2 ¥ BB AR R L T EEHE  HEHA 244 -

it B4 paired Student’s t-test A4 Pz £ & -
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— TEEHBCHRGURBAM A ERIRA S 2R E

FRBFIR B RAB R EHPLOR § =58 5 R 8 B Bl mA 0 8] 52
35 4% AL % * .4 coptisine ~ palmatine ~ berberine ~ baicalin  baicalein - wogonin °
emodin ~ aloe-emodin ~ rhein ~ chrysophanol » @R R 5 MG £ E X + B sb#%
BIRBRGRTRT XBAT M RBEATREATHNZ B CBHE - 1250
nm %47 8% & ° 2-methylanthraquinone % /42 #& > ﬁ%% 100 248 P9 545 £ 5%

J& #7840 Fig. 1 «

AELERATRRER R ARE 2 5% B b R38R A SR B a8
ﬁi'f’ﬁi#ﬁ‘ﬁ‘ﬁﬁﬁﬁ? » coptisine 7% 3.1 ~ 100.0 ug/mL ~ palmatine 3.1 ~ 100.0 pg/mlL. -
berberine 15.6 ~ 500.0 pg/mL ~ baicalin 12.5 ~ 400.0 ug/mL - baicalein 7.8 ~ 250.0
pg/mL ~ wogonin 3.1 ~ 100.0 ug/mL ~ emodin 0.3 ~ 10.0 pg/mL ~ aloe-emodin 3.1 ~
100.0 pg/mL ~ rhein 3.1 ~ 100.0 ug/mL - chrysophanol 0.3 ~ 10.0 pg/mL 4 % B 472
BMEMA(r=0.999) » & £ 4o Table 2 7

BB A Z B # 47 intra-run & inter-run 2 345 0 & 4% % B, 27 intra-run
A inter-run Z % B {43 (C.V.) 48 #}34 £ (relative error) 2 @ yg £ 34 4 THS 2 4 E
R o &R B Table 3~Table 13 -

A EEARETEZRBCSRENR &4 L3t B ATH % 2 HPLC 1%

PEITHER AR T KAEHLE 11 R GMP BBAmAEMZEBO S LY
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BT REERBET  FERBAEEN=FECHTRERBEI LIS
coptisine 2.3+0.3~11.6+1.8 mg ~ palmatine 3.0+0.4~11.7+2.5 mg ~ berberine 7.5+
1.0~39.0£10.0 mg ~ baicalin 4.2+1.0~57.6114.5 mg -~ baicalein 0.4+0.2~24.7+4.3 mg ~
wogonin 0.6+0.2~7.8+1.3 mg ~ emodin 0.2+0.1~1.34£0.2 mg ~ aloe-emodin 0.240.0 &
0.8+0.4 mg * rhein 0.8+0.1~4.910.9 mg ~ chrysophanot 0.10.0~0.4+0.0 mg » ¥} stk
HERRTTET  EFREATEELEBEKR - L F 4 R dw Table 14~Table 16
PR e
BRZRBCHTTHAEFSZERBRALY > OREAARE - ZBHFELE
KR RABEALYRAREAA - B AR XKL REHL BRI
glucosidase 4T KA € 2 Ll i 2 glucosides SF BE& R4 Table 1 7o
KERE o B REHEB P 0 4 coptisine 2.740.1~14.8+0.9 mg -~ palmatine 2.9+
0.4~11.8+1.0 mg ~ berberine 8.6£0.3~42.0+1.4 mg -baicalein 9.2+1.5~47,7+13.7 mg »
wogonin 3.1+0.5~13.4+1.2 mg~emodin 0.8+0.1~2.1+0.1 mg~aloe-emodin 1.4+0.2~5.3
+0.1 mg ~ rhein 3.740.4~11.74#1.1 mg ~ chrysophanol 0.240.0~0.5£0.2 mg » & % & 43

8 B KA AT 59548 A4 24 B ok Fig. 2~Fig. 10 7
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S RAUBRBRERN = RBCEZ AL THE

B#ITXB O RAERE B UM 24 TREME A% T % HPLC 3
BAARETRERAUREFECHE ok P EMRISAR 50 B 2 91 45 A S 4 24t
MZEH M R A RABNEE BEA > BB AR E TR X BT
o B REITRAS SEANH TR 0 BB o Fig 11 A% « 280Nt

REZREBDRERE RS Table 17 A% > 9% RIFZ M MIE(r >

‘3‘\

0.999)> 2#% ¥ sk 2 4% % B A infra-run £ inter-run 2 5% 2% & 2 4o Table 18~Table 23
P BERGH (CV) BAHREVATESHEN  BrBBNEBER
¥ o X ZABM (limit of quantitation * LOQ) 244 :R#& & (limit of detection )

LOD)(S/N=3) 4= Table 24. A& ° & M5 L By & 345 > 4 R 4o Table 25 f 5% -

BERGEELBENNTOO~111.5% « 50 Lz 2 e F AR 4T o

EGMGEET Ry MA T g ; AR TRIE > RAKAKGEE
rhein X R 2 REHHE > SRPRLELO LRI (sulfates/ glucuronides) #
dn F PR B4R B % 15 B 4 Fig. 12 ~ Fig. 23 A7 5% » 10 WINNONLIN a0 #MAZE
EBRBRAREG TG E L 4o Table 26 ~Table 31 A% o A & 0 BB B do 2
488k ®]7% - baicalein sulfates/baicalein glucuronides 2 T %1 2 185.5 + 246.7 /
36.7+47.7R 44.4£45.9/40.0 + 482 min> Cogy 21 2 5.7 +2.8/5.0+2.2 A 109 %
2.5/11.3 £ 5.1 nmol/mL+ AUC, 5850 % %] % 4733.9 + 1850.2/4553.1 + 2062.2 & 6615.9
+2369.8/7798.2 £ 4059.1 nmol - min/mL » MRTq.,e50 2~ 3! %A 920.8 £331.9/1081.0 +
542.2 & 942.3 +£221.0/1034.1 £ 330.1 min - Aloe-emodin sulfates/aloe-emodin
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glucuronides 2. Ty 4 %1 & 43.3£44.4/31.1 £34.8 % 20.0+17.3/30.0 £37.7 min
Coax 7318 3.0+£1.3/27+1.4 % 0.7+0.2/0.8 £0.4 nmol/mL » AUCq.550 % 51 %
340.4+£176.1 £/294.6 £ 165.4 & 41.3 £ 14.3/62.6 + 60.5 nmo! + min/mL » MRT.o50
o5 % 1044 £ 65.72/207.8 + 216.0 & 45.4 + 13.6/48.8 + 24.1 min - Wogonin
sulfates/wogonin glucuronides Z T 451 58 561.1 +443.4/1202.2 £ 1077.2 B 675.5
£726.3/357.826152min Copx 2% A 1.1104/1.3£08 2 1.4£0.9/1.1+04
nmol/mL > AUCq.2580 %~ %1 & 1045.5 £ 491.1/1479.8 £ 1142.7 B 746.3 +524.5/712.6 £
609.8 nmol - min/mL * MRT.28s0 %3] & 960.7 £ 296.3/1165.0 £ 403.9 & 765.9 &
308.9/850.2 £ 384.0 min - Rhein free form/rhein sulfates/rhein glucuronides 2. Ty %
2 & 16.7+10.3/75.0 £49.3/291.6 £564.6 & 21.7 £20.4/48.3 +41.7/40.0 + 43.8
min> Coo 5% & 17.5+4.6/27.8 £15.2/22.7+£9.0 & 134+£35/12.6£6.3/10.9+4.5
nmol/mL » AUCq 550 %~ 3] & 5249.5 + 3838.8/9348.9 + 5510.3/8736.1 +£5299.0 &
8212.7+6682.0/4184.5 +4432.1/2642.6 £ 3128.9 nmol - min/mL » MRTg.5550 -3 5
692.0 +293.9/632.0 £ 226.6/779.8 £ 616.4 & 999.9 + 480.4/536.1 + 418.8/727.2
747.0 min » Emodin sulfates/emodin glucuronides 2 Ty 4 %1 % 57.8 £47.1/66.7 +
78.6 & 21.1£10.5/30.0 £37.7min'Crop 0 51 & 5.0£2.2/4.6 £2.0 B 2.4+ 0.6/2.4 +
0.8 nmol/mL » AUCq.580 %~ 3 % 1929.4 £ 1012.6+£/1221.8 +379.3 & 1224.6 +
1116.6/475.7 + 345.8 nmol - min/mL » MRT.5s0 % %] % 570.9 + 198.0/503.3 + 388.1
A 131.2 £520.6/390.9 + 279.0min » Chrysophanol sulfates/chrysophanol glucuronides

Z T 7 %1 % 18.9 4 10.5/60.0 £ 76.0 & 14.4 £ 8.8/ 144+ 88 min’C,. 9 %1 A& 0.7
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10.3/0.6 £ 0.3 & 0.5£0.2/0.4 = 0.2 nmol/mL > AUCq.2580 %" % & 169.1 £ 79.6/221.1 +
209.5 & 160.4 £ 107.4/131.3 + 125.5 nmo] - min/mL » MRTg.0g80 % %] & 629.4 +

502.5/624.3 £ 604.1 A 636.4 £ 520.3/765.6 £ 489.4 min °

44 0h b 33 & R 885% » baicalein ~ aloe-emodin ~ wogonin ~ emodin
chrysophanol % 42X & & A &, (sulfates/glucuronides) FZ A W&k F & » {2 rhein
RER R &4 EX#H (sulfates/glucuronides) 75 {24704 4 R MH A £

M coptisine + palmatine ~ berberine Bk BN kg ¥ o
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R

TEZZFBOHFRERD GARERN - A - REBB O REWR AR

m\\‘

Bz BARBAFIANARETREZHAE) SLRENHGLER ﬁkw“'g"
ot EBRBEHER  RABSARY WEAGHEAZ 13212V BESE
ERAUBAMMZART - ZFARTY AEAF - FERAFER21TRL:
1] fbbpl - RFEL MAEASYRERAREZR BAITHE  WARA
ﬁm,@ﬁg@ﬁf¢ﬁ~@ﬁ@$ﬁ~@¢ﬁ%u&+£ﬁmTﬁﬁﬁﬁmﬁl
B ELESHMAEAREAME -

REBHAFETZARRET s ERGEHOLE 2608 SHEELR
GHBRARARLE  MBAS I ATEIRAR WAL REANREZE
A MAABBRMA 624 LEAK £ 36% @I 0 EREREE
BAEFREAS~I6/8) 0 ME 64% (7/1]) ARRENETTRHE -

ARRANBEURAEMEEZET —BAZFBECHTRELBTHE RS &
¥ BHBREE B ¥ coptisine 4 E 48 £ 5~6 4% ~ palmatine 4 & 48 £ 3~4 4% -
berberine 4~ & 48 % 5~6 4% - baicalin 4 & 48 £ 13~14 4& - baicalein 4 48 £ 61~62
£ ~ wogonin 2 & 48 £ 13~14 1% ~ emodin 4 €48 £ 6~7 4% - aloe-emodin 4 & 48
Z 3~4 £ ~ rhein 4 ¥ 48 £ 6~7 1% ~ chrysophanol 4 & 48 £ 3~4 1% -

3 AR wE o B M & DA B-glucucosidase #ATKRIE L& BRBT BHES
# @] & » coptisine 4-&48 £ 5~6 1& ~ palmatine 4 ¥ 18 £ 4~5 4% ~ berberine 4 £ 48

£ 4~5 4% ~ baicalein 4- & 48 £ 5~6 1% ~ wogonin 4 € 48 £ 4~5 4% > emodin 4 & 8
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# 2~3 4% ~ aloe-emodin 4 ¥ #8 £ 3~4 4% - rhein 4 ¥ 48 £ 3~4 4% - chrysophanol
SEMAE 23K

LERBTEE=ZFBECHTREEBZERRATLEERA TR HEERSY
(baicalin -~ baicalein ~ wogonin)4 =] ¥ &5 A2 27 8] 4% » BEAZ 14 B & B)4F baicalin » M
baicalein #v wogonin & & A #&3¥ 4w » #577 baicalin % 474 B #% & baicalein » @
wogoninu 7% A ELEE B F A » A ¥ Z 548 A& 4 (emodin ~ aloe-emodin - rhein -
chrysophanol )& #41 P R Ak BERRFoBL BB R M XL » BBRRK ST F o
M EENRBRRAN S 3~T 4 BB A 244 ERAELPREZHELEAIS
ER EUREPRAEZ BOBEMAEE B TEEROELFTEER FT
BARBKA R R RSEE -

ARAENELR ESH A > RIRTF 4 rhein £ 8 09K 5 858 45 8¢
Bl REBHE Lig#ythein S B ERATHRINS LR A B8l K2 KB > &
MUK B R E LA BRRBREE N > HBRROHAEHATHE

TR BT A P 3t R4k & coptisine + palmatine - berberine * 88 7 #t = %,
ARIFRE RLTRAEAL  LERAEHRAKER-—H > BATHEAS
BB BT R K 4 - Baicalein ~ wogonin + emodin ~ aloe-emodin -~ rhein -
chrysophanol 2| LA & 4 84X #t4) (sulfates/glucuronides) 7548 sb# % P ~ 42 rhein
FRASFHL  MERAATRELNHNFL - X AL Bk P ML
BAGORRERMBE -

BB B 8 BACE B 3F 4 0 4548 5 4 %o aloe-emodin sulfates/glucuronides
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wogonin sulfates/glucuronides - rhein free from/sulfates/glucuronides ~ chrysophanol
sulfates/glucuronides » AR F /K AT ] 8 Cmax & #REBM A - 22 R A KB %
baicalein sulfates/glucuronides 2 Cmax &7 Bk A IR 45 30 B » 2% B KR &) &
baicalin/baicalein 2 4 8 Z BN A KR EFT A SR BB -

A 9h ek AUC 2 2308 BB A 7 L RE R + AUC 25 2& sulfates 2
glucuronides Z 48 Fo3t & - o Table 32 A7 77 + AR Fl R 45 8L B bk BB 2 R4
aloe-emodin conjugates 88 % & 7 83.6159.8% -~ wogonin conjugates & 7 42.2+
70.9% -~ thein free from and conjugates /& 7 35.5+69.1% * emodin conjugates {& T
46.0+59.7% ~ chrysophanol conjugates & 7 25.2187.7%, {% baicalein conjugates bt
R A R AL 48 & h 55.2469.1% -

HBAELEBE  ZUREREBCHAHY  AHHTRT 0 8T UK B 2B
RLERTFREDV A REGORKE - Bk FHKNBZATRHE » MFHEN

BRTaYRGRE > BILREHRE BRI FTREKANEIEE B E—FFH -

a5



AL Tk
&%

AR I = EIFCF P coptisine - palmatine - berberine - baicalin ~ baicalein >
wogonin * emodin * aloe-emodin - rhein * chrysophanol % 5& b4 g 4 2. & 7 i B 555
RUXSEZ ML - BB EARE— S HBE L Bt W F ik o

RETEZRBCHTREUBBRIRRSZLERET £ AL ZHAS £
BERBK -

MEBS thein HESFLZHBOBARARBGRALTASH - £ 8
doiE FRARSREL S ER Y (sulfates/glucuronide) B 5 &% RET BRAR
BHB AP AL BIFHATHE « & coptisine ~ palmatine 2 berberine $b=
B BIERI NS AR ;. baicalein - wogonin » emodin -~ aloe-emodin ~ rhein -
chrysophanol # JFBERRIER RO EEUE S BB I A B LN LR P ; B4
thein B o & PAR B H R A S 4 & B R -

i

LATRU A =R BECHTREUBZLELHHD BT B 2
Bt BERMARGREL X SR -

LY RBGABARRREH NHERERZ BT HE  RRAFE S
THRRBEARE P —REARGEEAR S He MR mrs . HE
EREREBPBANZBRERA FA-RALBAZIRE A b Mpg
RERARSAMBR EERERE280 BIAIBAEE T H424 0
LRRB VR FRREN LR RUR W ELER L 0o 3k B AR B 68
%ﬁmﬁﬁé%zmﬁ’ﬁ%&ﬁﬁﬁm%%ﬁﬁmﬂ%ﬁ%z%ﬁ%
B, e
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10.B5HE 2B BbALELEL R TRARE  PRBERBA 14 (1)1 1618
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NRAERB - BREF BB EREEBEAR FTELEREREWBEAEHYE PRETHR
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Table 1. Comparison of contents (umoL) in decoction (5 g/mL) and commercial

extract (1.1 g/mL) of SHSST

Constituente decoction Commercial extract
{umoL/10mL) (nmoL/10mL)

Coptisine 21434.4 18115.3
Baicalin 0.0 0.0
Palmatine 16613.9 18726.5
Berberine 59994.4 65509.4
Baicalein 118760.2 160722.9

Aloe-emodin 16522.8 18363.6
Wogonin 32779.1 52338.8

Rhein 49520.0 45816.8

Emodin 98154 7461.4

chrysophanol 1977.9 1662.7
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Table 2. The regression equations, concentration ranges and corrlation coefficients of
constituent in San-Huang-Shel-Shin-Tang.

Constituent Regression equations Con.c range (ug/mL) T
coptisine Y =0.0164 X -0.0174 3.1~1000 0.9999
palmatin Y =0.0187 X - 0.0165 3.1~100.0 0.9999
berberine Y =0.0207 X + 0.00734 15.6 ~500.0 0.9999
baicalin Y =0.0114 X + 0.0006 12.5 ~400.0 0.9998
baicalein Y =0.0223 X + 0.0077 7.8 ~250.0 0.9999
wogonin Y = 0.0969 X + 0.0398 3.1~100.0 0.9999

emodin Y =0.0303 X +0.00234 03~10.0 0.9996

aloe-emodin Y =0.0968 X + 0.0058 0.8~25.0 0.9996

rhein Y =0.1469 X + 0.0800 3.1~100.0 0.9998

chrysophanol Y =0.0707 X + 0.0007 03~10.0 0.9999
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Table 3. Intra-run and inter-run analytical precision and accuracy of coptisine

Intra-run Inter-run

Cone Precision Accuracy Precision Accuracy

(ng/ml) Mean+SD.(CV.%) (%) Mean+SD.(CV%) (%)

100.0

50.0

25.0

12.5

6.3

3.1

96.2 3.2 (3.4)
47.8+2.9 (6.1)
23.4+2.1(5.0)
11.7+ 0.5 (4.5)

5.410.3 (3.1)

3.2+0.1 (4.0)

97.2 + 4.4 (4.6)
49.4+2.2 (4.4)
24.7+ 0.7 (2.9)
11.54£02 (1.9)
5.6+0.2(2.7)

3.5+ 0.4 (9.9)

-2.8

-1.3

-1.1

-8.1

-9.8

12.6

n=

Table 4. Intra-run and inter-run analytical precision and accuracy of palmatine

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

(hg/ml) Mean#SD.(C.V.%) (%) Mean+SD.(CV%) (%)

100.0
50.0
25.0
12.5

6.3

3.1

101.8 + 3.0 (2.9)
513+3.9(7.7)
259+ 0.8 (3.3)
12.7 £ 0.1 (1.0)

5.4%0.3 (5.3)

3.5+ 0.08 (2.2)

1.8

2.6

3.6

1.7

-13.9

12.2

104.6 + 1.9 (1.9)
52.6 + 3.4 (6.4)
26.1+0.7(2.7)
12.8 0.2 (1.2)
54+03(5.1)

3.6+ 0.1 (3.4)

4.6

5.1

4.2

2.7

-13.7

15.4

n:
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Table 5. Intra-run and inter-run analytical precision and accuracy of berberine

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

(ng/mL) Mean z S.D. (C.V.%) (%) Mean + S.D. (C.V.%) (%)

500.0  509.0% 14.5 (2.8) 1.8 515.7+ 20.4 (4.0) 3.1

250.0  257.6+18.5(7.2) 3.1 263.9 +15.9 (6.0) 5.5

125.0 130.3 £ 6.0 (4.6) 42 132.6 + 3.3 (2.5) 6.1
62.5 64.5+2.1(3.2) 3.2 64.7 + 2.5 (3.8) 3.5
31.3 29.0+ 0.8 (2.8) 74 29.10.6(1.9) -6.8
15.6 14.7% 0.8 (5.2) -5.7 145+ 0.9 (6.1) -7.4

n=

Table 6. Intra-run and inter-run analytical precision and accuracy of baicalin

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

(ug/mL) MeanzS.D.(C.V%) (%)  MeanzSD.(C.V%) (%)

400.0 406.9 £ 11.3 (0.6) 1.7 411.9+15.7 (3.8) 3.0
200.0 205.9+14.4 (0.9) 29 210.5+12.4(5.9) 5.2
100.0 102.7 + 7.0 (0.8) 2.7 106.0+£2.9(2.7) 6.0
50.0 51.8£1.5(1.6) 3.6 51.4+0.9(1.8) 29
25.0 22604 (3.1)7 -9.5 23.0+0.2(0.9) -8.1
12.5 10.5 1.1 (0.5) -15.7 123%0.6 (4.7) -1.3

n=3
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Table 7. Intra-run and inter-run analytical precision and accuracy of baicalein

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

(ugml) Mean2SD.(CV%) (%) MeanzSD.(CV%) (%)

250.0

125.0

62.5

31.3

15.6

7.8

250.6 5.5 (2.2)
126.7 3.3 (2.6)
62.6+ 1.7 (2.7)
32.0 + 1.6 (5.0)
14.1 % 0.5(3.9)

6.6 + 0.4 (5.8)

0.2

1.4

0.1

2.3

-9.9

-15.3

249.4 + 5.4 (2.2)
127.7+£3.7(2.9)
64.0+ 1.7 (2.6)
31.84 1.1 (3.4)
151+ 1.4 (9.1)

6.5+0.2(3.6)

-0.2
2.2
2.4
1.8

3.6

-16.5

n=

Table 8. Intra-run and inter-run analytical precision and accuracy of wogonin

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

(ngml) MeanzSD.(CV.%) (%) Mean+SD.(CV%) (%)

100.0

50.0

25.0

12.5

6.3

3.1

100.7 £ 2.8 (2.8)
51.5+ 4.0 (7.7)
27.0£0.7 (2.4)
13.1 £0.5 (3.5)
58+0.2 (4.1)

2.7+0.2(7.0)

0.7

3.0

7.8

4.7

-7.2

-13.7

99.6 + 3.6 (3.6)
52.7+3.5 (6.6)
26.4+1.0 (3.9)
12.94 0.4 (3.1)
6.1%0.4 (5.9)

2.840.3 (9.8)

-0.5

54

5.4

n=
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Table 9. Intra-run and inter-run analytical precision and accuracy of emodin

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

(ug/ml) Mean+SD.(C.V%) (%) MeanxS.D.(CV%) (%)

10.0 10.4 £ 0.3 (2.8) 3.5 10.2 0.4 (3.4) 2.3
5.0 5.3 0.3 (5.6) 6.4 5.3+0.3 (4.9) 6.8
2.5 2.5+0.1(3.7) 1.5 27402 (8.1) 10.5
1.3 1.3+0.1 (3.9) 0.3 1.3+0.1 (3.8) 0.4
0.6 0.6+ 0.1 (8.1) 9.1 0.6+ 0.1 (13.0) -6.5
0.3 0.3 £ 0.01 (4.9) -20.0 0.3 +0.01 (5.0) -21.0

n=3

Table 10. Intra-run and inter-run analytical precision and accuracy of aloe-emodin

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

{(ng/mL) Mean = S.D. (C.V.%) (%) Mean = S.D. (C.V.%) (%)

25.0 242429 (12.1) 3.2 26.1 1.1 (4.4) 45
12.5 13.0 £ 0.9 (6.6) 4.1 12.7£1.2(9.4) 1.4
6.3 6.8+ 0.4 (6.4) 9.3 6.7+ 0.6 (8.8) 7.7
3.1 2.8+ 0.2 (7.8) -10.6 2.9+ 0.1 (4.0) 7.1
1.6 1.5+ 0.04 (2.4) 25 1.5+0.1 (4.2) 3.6
0.8 0.9+0.1(11.4) 9.7 0.8 0.01 (1.8) 1.5
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Table 11. Intra-run and inter-run analytical precision and accuracy of thein

Intra-run Inter-run
Conc Precision Accuracy Precision Accuracy

(pg/ml) Mean+ S.D. (C.V.%) (%) Mean + S.D. (C.V.%) (%)
100.0 98.7+2.3(2.3) -1.3 96.9 +4.2(4.3) -3.1
50.0 50.7+3.1(6.1) 1.3 51.6+5.0(9.7) 3.1
25.0 256%1.1(44) 23 255+ 1.2 (4.8) 2.1
12.5 12.8+0.4(3.1) 2.1 125+04(3.1) 0.2
6.3 5.6+0.4(6.3) -10.3 6.0 £ 0.4 (6.3) -4.6

3.1 2.7+0.2(5.0) -13.8 270281 -15.0

=3

Table 12. Intra-run and inter-run analytical precision and accuracy of chrysophanol

Intra-run Inter-run

Conc Preciston Accuracy Precision Accuracy

(ng/mL) Mean £ S.D. (C.V.%) (%) Mean + S.D. (C.V.%) (%)

10.0 9.9+0.2(1.6) -0.9 10.1 + 0.4 (3.7) 1.3
5.0 51+03(5.2) 1.9 49+0.1(2.4) 2.1
2.5 2.5+0.2(7.9) 2.0 2.4+0.1 (4.0) -4.4
1.3 1.3£0.1(8.9) -0.2 12£0.1(6.3) -6.3
0.6 0.6 + 0.04 (7.3) 33 0.6 + 0.03 (4.5) 49
0.3 0.3 + 0.02 (7.0) 3.2 0.3 +0.02 (5.3) 3.2

=
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Table 13-1. Recoveries (%) of coptisine, palmatine, berberine, baicalin and baicalein

from commercial extracts.of SHSST

Conc. Spiked

Recoveries (%)

Constituent 1 2 3
(ug/mL) Mean + S.D.
50.0 952 79.5 97.4 90.7+£9.8
Coptisine 18.8 114.4 101.9 115.8 110.7 £ 7.7
6.3 120.1 124.5 146.7 130.5+14.2
50.0 97.0 82.9 102.6 94.2 +10.1
Palmatine 18.8 109.6 111.0 128.3 116.3 £ 10.4
6.3 106.0 114.0 139.4 119.8+174
250.0 95.1 82.1 100.5 926194
Berberine 93.8 111.0 104.7 124.4 113.4 £ 10.1
313 112.7 116.1 139.0 122.6 £ 14.3
200.0 93.8 75.0 100.1 89.7+13.1
Baicalin 75.0 123.1 106.2 146.1 125.1 £20.0
25.0 126.0 133.9 130.0£5.5
125.0 96.6 98.1 101.2 98.6+23
Baicalein 46.9 103.4 101.0 111.9 1054 +£5.8
15.6 97.4 98.1 101.0 68.8+1.9
n=
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Table 13-2. Recoveries (%) of wogonin, emodin, aloe-emodin, rhein, and

chrysophanol from commercial extracts of SHSST

Conc. Spiked Recovenes (%)
Constituent 1 2 3
{pg/mL) Mean £ S.D.
50.0 94.6 97.3 98.5 96.8 £2.0
Wogonin 18.8 104.8 102.6 1184 -~ 108.6%8.5
6.3 102.7 106.3 128.9 112.7+14.2
5.0 99.0 102.1 105.3 102.1£3.2
Emodin 1.9 118.6 110.3 135.3 121.4£12.8
0.6 1242 128.1 ND. 1262 +£2.8
12.5 69.9 73.9 68.1 70.7+3.0
Aloe-emodin 4.7 70.4 74.3 8l1.4 754+ 5.6
1.6 70.4 72.9 91.2 7821114
50.0 104.4 100.0 104.8 103.1+£2.7
Rhein 18.8 118.6 111.2 134.3 121.4+11.8
6.3 122.3 125.8 145.3 131.2+12.4
5.0 105.5 106.0 100.5 104.0£3.0
chrysophanol 1.9 . 108.5 98.3 89.3 98.7+9.6

0.6 85.2 82.7 74.8 809+54

h=
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Table 14. Contents (mg) of coptine, palmatine and berberine in each gram commercial

extracts of SHSST

Samples Coptisine Palmatine Berberine
a 6.0+0.38 54+0.7 19.6+£2.0
b 7.0+0.7 6.1+0.6 229+3.7
c 53204 57+04 209+1.0
d 741 1.6 53+1.1 19.9+4.4
€ 39+1.4 31z11 11.1+2.8
f 11.6+1.8 11.7£2.5 39.1+109
g 2.3+0.3 3.0+ 0.4 75+ 1.1
h 3.7+0.5 34£03 11.6x0.8
i 6.0+0.38 72+13 230+1.2
1 33103 36103 13.0+1.1
k 10.8 + 0.1 8.9+0.5 33.0+22

n=11 triplicate
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Table 13. Contents (mg) of baicalin, baicalein and wogonin in each gram commercial

extracts of SHSST -
Samples Baicalin Baicalein Wogonin
a 37.7+£14.5 13103 14+03
b 52.0% 85 247+43 78+13
c 40.5+£238 1.8+0.3 26103
d 254170 111+11 331038
€ 256120 2404 12203
f 456+ 6.1 57+39 25116
g 42+1.0 0.4+02 06102
h 305+29 7319 23103
i 49.0+10.2 21109 08+03
j 253+19 24+09 13+03
k 256163 2.0£0.05 13£02
n=11 tnphicate
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Table 16. Contents (mg) of emodin, aloe-emodin, rhein and chrysophanol in each

gram commercial extracts of SHSST

Samples Emodin Aloe-emodin Rhein Chrysophanol
a 0.5+0.1 0.71£0.1 45+1.0 0.3+0.02
b 1.3+£0.2 0.6%£0.2 49109 0.4 + 0.04
c 0.8 £0.04 0.7£0.1 39102 0.3+0.04
d 03x0.1 02+0.1 14103 0.4 £ 0.01
€ 0.210.1 02+0.1 1.21'0.3 0.1 £0.02
f 0.61+0.2 0.8+04 2.7+ 0.8 0.2 £0.01
g 0.3 +£0.04 0.2+0.02 0.8+0.1 021008
h 0.4 0.1 0501 22+03 0.2+£0.03
1 0.3+£0.02 0.4£0.1 1.310.1 0.1+£0.02
i 0.8+0.2 0.5+£0.3 20105 0.2 £0.04
k 0.6£0.1 0.5+0.1 1.9+0.02 0.2 £0.09

n=11 triplicate
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Table 17. The regression equations, concentration ranges and corrlation coefficients of

constituent in rat serum of San-Huang-Shel-Shin-Tang.

Constituent Regression equations Con.c range (png/mL) r
baicalein Y=07442 X +0.1122 0.3~20.0 0.9997
wogonin Y =0.5826 X + 0.0248 02~5.0 0.9999
emodin Y =1.0670 X +,0.0274 0.2~10.0 0.9999

aloe-emodin Y =1.6732X+0.1045 0.2~10.0 0.999%

rhein Y =0.9073 X + 0.0962 0.2~10.0 0.9999
chrysophanol Y =3.0880 X + 0.0723 0.1~5.0 0.9999
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Table 18. Intra-run and inter-run analytical precision and accuracy of baicalein in rat

s€rum

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

(ug/ml) Mean+SD.(CV%) (%) Mean+SD.(CV%) (%)

20.0 20.4 + 2.7(0.0) 2.2 19.4 + 0.4(2.3) 3.2
10.0 10.7 + 2.7(0.0) 7.2 9.8 + 0.6(5.8) 2.1
5.0 5.2 +2.7(0.0) 4.0 52+0.1(1.2) 3.6
2.5 2.5 +2.7(0.0) 0.6 2240.1(5.6) -12.1
1.3 1.3 £ 2.7(0.0) 0.8 1.1 % 0.08(6.8) 8.2
0.6 0.6 £ 2.7(0.0) 1.8 0.7  0.07(10.5) 7.4
0.3 0.4 £ 2.7(0.0) 243 0.4 % 0.03(6.8) 30.9

n:

Table 19. Intra-run and inter-run analytical precision and accuracy of wogonin in rat

serum

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

(png/mL) Mean+ S.D. (C.V.%) (%) Mean + S.D. (C.V.%) (%)

5.0 5.0 £0.5(9.3) 0.3 4.6 + 0.4(7.6) 7.4
2.5 2.6+ 02(6.8) 4.9 2.4+ 0.2(6.8) 2.3
1.3 1.4 £ 0.2(16.5) 8.7 1.3 £0.1(5.1) 4.1

0.6 0.6 £ 0.02(2.8) 6.6 0.6 + 0.01(1.6) -5.6
0.3 0.3 £ 0.01(4.0) 7.7 0.3 +0.01(3.4) -11.9
0.2 0.2 £ 0.01(5.3) 2.1 0.1+0.02(17.7) -21.8

n=3
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Table 20. Intra-run and inter-run analytical precision and accuracy of emodin in rat

serum

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

(pg/mL) Mean+SD.(CV.%) (%) Mean=SD.(CV%) (%)

10.0 10.4 + 1.0(2.3) 3.7 10.4 + 1.1(10.6) 42
5.0 5.2 £0.5(5.8) 3.5 5.1£0.3(5.8) 2.3
2.5 2.5+ 0.1(1.2) 1.4 2.8+0.1(4.8) 10.6
1.3 1.2£0.1(5.6) -1.3 1.340.1 (7.4) 46
0.6 0.6 % 0.01(6.8) -4.7 0.6 £ 0.03(5.1) 3.0
0.3 0.3 £ 0.02(10.5) -16.1 0.3 £ 0.02(8.0) 11
0.2 0.1£0.006.8)  -19.8 0.1+0.01(4.7) -17.6

=3

Table 2]. Intra-run and inter-run analytical precision and accuracy of aloe-emodin in

rat serum

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

(ug/mL) Mean+SD.(CV.%) (%) MeanSD.(C.V%) (%)

10.0 10.0 + 1.09.1) -0.5 10.3 £ 0.2(2.1) 0.3
5.0 4.8+0.5(3.1) 3.7 4.9 +02(4.6) ‘1.8
2.5 2.5 +0.1(6.1) -1.0 2.5+0.1(5.6) 0.3
1.3 1.240.1(1.7) -1.7 1.3£0.1 (10.1) 5.4
0.6 0.6 + 0.01(6.3) 34 0.6 % 0.02(4.0) 7.5
0.3 0.3 +0.02(12.2) -11 0.4 £ 0.02(4.8) 10.9
0.2 0.2 +0.00(12.2) 2.9 0.2 0.01(3.9) 10.7

n=3
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Table 22. Intra-run and inter-run analytical precision and accurécy of rhein in rat

serum
N

1 J

Intra-run ’ Inter-run

Conc Precision Accuracy Precision Accuracy

(bg/ml) Mean+S.D.(C.V%) (%) Mean+SD.(CV%) (%)

10.0 9.6 + 0.6(6.1) -3.7 10.3 £ 0.8(7.6) 3.1
5.0 5.4 +0.6(10.3) 7.0 5.2 +0.5(9.9) 3.6
2.5 2.5 + 0.3(10.0) -1.6 2.4 +0.1(3.0) 3.0
1.3 1.1%0.1 (7.4) -10.2 1.3 0.1 (4.6) 1.7
0.6 0.8 £ 0.1(9.6) 19.3 0.8+ 0.1(14.6) 22.6
0.3 0.4 + 0.2(16.6) 27.8 0.3 % 0.02(7.5) -19.0
0.2 0.1 £ 0.02(21.5) -42.8 0.2 + 0.08(41.8) 22.5

n=3

Table 23. Intra-run and inter-run analytical precision and accuracy of chrysophanol in

rat serum

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy

(ug/ml) Mean+ S.D. (C.V.%) (%) Mean + S.D. (C.V.%) (%)

5.0 50 + 0.4(8.3) 0.76 5.6 0.1(2.1) 11.7
2.5 2.8+0.2(7.1) 12.75 2.4+0.2(9.3) 2.5
1.3 1.5 + 0.04(2.5) 18.24 1.4 +0.04(3.2) 12.6
0.6 0.6 + 0.03 (4.3) -0.68 0.6 + 0.04 (6.3) 9.8
0.3 0.3 £ 0.03(5.5) 9.08 0.3 +0.03(8.4) 5.8

0.2 0.2 + 0.02(9.3) 11.27 0.1 + 0.01(8.7) -10.3
0.1 0.1 £ 0.00(2.8) 10.59 0.1+ 0.01(7.0) 15.9
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Table 24. Limit of detection (LOD) of various constituent in methanol, and limit of

quantitation (LOQ) of various constiuent in decoction of SHSST and rat

serum
Constituent LOD (ug/mL) LOQ(ug/mL) LOQ (ng/mL)
in methanol in decoction in serum
Coptisine 1.0 3.1 -
Baicalin 0.04 12.5 -
Palmatine 1.0 3.1 -
Berberine 0.7 15.6 -
Baicalein 0.04 7.8 0.6
Aloe-emodin 0.03 0.8 0.3
Wogonin 0.02 3.1 0.2
Rhein 0.06 3.1 0.3
Emodin 0.04 0.3 0.3
chrysophanol 0.01 0.3 02
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Table 25. Recoveries (%) of constituent of SHSST from rat serum

Conc. Spiked Recoveries (%)
Constituent 1 2 3
(ng/mlL) Mean = S.D.
10.0 76.6 79.0 74.8 76.8 2.1
Baicalein 2.5 80.5 76.8 77.3 782420
0.6 80.9 78.6 73.0 77.5%4.0
25 108.9 101.1 102.8 1043 £4.1
Wogonin 0.6 93.1 93.2 91.4 926+1.0
0.2 73.7 79.7 83.1 78.8+4.8
5.0 91.7 89.6 95.0 92127
Emodin 1.3 97.4 98.4 98.2 98.0+0.5
0.3 106.2 102.6 100.8 103.2+2.8
5.0 94.4 93.9 101.6 96.6+4.4
Aloe-emodin 1.3 93.2 923 94.7 93.4+12
0.3 82.5 85.2 81.1 829=21
5.0 89.5 90.6 89.7 89.9+0.6
Rhein 1.3 85.4 88.7 88.3 87518
0.3 80.4 71.1 79.2 76.9+5.1
25 90.9 923 94.6 92.6+1.8
chrysophanol 0.6 92.9 93.5 94.2 93.5+0.6
0.2 118.5 111.3 104.5 111.5£ 7.0

n=3
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Table 26. Pharmacokinetic parameters of baicalein sulfates and glucuronides in serum

after oral administration of decoctions (5.0 g/kg) of and commercial extract

(1.1 g/kg) of SHSST torats (n=9)

Parameters Trmax Crnax AUCq.2830 MRT.2880
(min) (nmol/mL) (nmol - min/mL) {min)

Decoction
sulfates 185.5 + 2467 7128 4733.9+1850.2 920.8+3319
glucuronides 36.7 + 47.7 5.0£2.2 4553.1 £2062.2 1081.0+542.2
Commercial extract
sulfates 44.4 + 45.9 109+2.5 6615.9 £2369.8 9423+221.0
glucuronides 40.0 + 48.2 11.3+5.1 7798.2 £4059.1 1034.1 £ 330.1

Table 27. Pharmacokinetic parameters of aloe-emodin sulfates and glucuronides in

serum after oral administration of decoctions (5.0 g/kg) of and commercial

extract (1.1 g/kg) of SHSST torats (n=9)
Parameters Tinax Crax AUC. 2880 MRTo.2880
(min) (nmol/mL) (nmol - min/mL) (min)

Decoction
sulfates 433 + 44.4 30£13 3404 £ 176.1 104.4 + 65.72
elucuronides 3114348 27+14  2946+1654  207.8+216.0
Commercial extract
sulfates 200+ 17.3 0.7+£0.2 41.3+£14.3 454+13.6
glucuronides 30.0+ 37.7 0.8£0.4 62.6 + 60.5 48.8+£24.1
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Table 28. Pharmacokinetic parameters of wogonin sulfates and glucuronides in serum

after oral administration of decoctions (5.0 g/kg) of and commercial extract

(1.1 g/kg) of SHSST torats (n=9)

Parameters Timax Crnax AUCq.2880 MRTy.2880
(min) (nmmol/mL) (nmol - min/mL) {min)
Decoction
sulfates 561.1+443.4 11104  10455%491.1  960.7 +296.3
glucuronides 12022 + 10772 13%08 14798 £ 11427 1165.0 £ 403.9

Commercial extract
sulfates 6755+7263 14109

glucuronides 357.8+6152  11£04

746.3 £ 524.5

712.6 £ 609.8

765.9+ 3089

850.2 +£384.0

Table 29. Pharmacokinetic parameters of rhein free form, sulfates and glucuronides in

serum after oral administration of decoctions (5.0 g/kg) of and commercial

extract (1.1 g/kg) of SHSSTtorats (n=6)

Parameters Trrax Crnax AUCy.2850 MRTo.2880
(min) (nmol/mL)  (nmol - min/mL} (min)

Decoction

free form 16.7 +10.3 17.5+£4.6 52495 + 3838.‘8 692.0 £2939
sulfates 75.0 + 493 27.8£152  93489+55103 632012266
glucuronides 2916+ 564.6 22.7+9.0 8736.1 £5299.0 779.8+6164
Commercial extract

free form 21.7 +20.4 134+35 8212.7+6682.0 999.9 £ 480.4
sulfates 48.3 +41.7 126 £6.3 4184.5+4432.1 536.1+41838
glucuronides 40.0 + 43.8 109145 2642.6 + 31289 727.21£747.0
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Table 30. Pharmacokinetic parameters of emodin sulfates and glucuronides in serum

after oral administration of decoctions (5.0 g/kg) of and commercial extract

(1.1 g/kg) of SHSST torats (n=9)

Parameters Tnax Crnax AUCo.2880 MRTo-32880
{min) {nmol/mL) (nmol - min/mL) (min)
Decoction
sulfates 5784471 5022 1929410126 570.9+198.0
elucuronides 66.7+786  46%20 122183793 5033 +388.]

Commercial extract
sulfates 2114105 24%06 12246111166 731.2+5206

elucuronides 3004377 24%08 475743458  390.9%279.0

Table 31. Pharmacokinetic parameters of chrysophanol sulfates and glucuronides in

serum after oral administration of decoctions (5.0 g/kg) of and commercial

extract (1.1 g/kg) of SHSSTtorats (n=9)

Parameters T rmax Crrax AUCq.2850 MRTo.2880
(min) (nmol/mL)  (nmol + min/mL) {min)
Decoction
culfates 1894105 0703  160.1%796  629.4+5025
glucuronides 600+760 0603 221142095 624346041

Commercial extract
sulfates 144+g88 0502 160411074  636.4+520.3

glucuronides 144488 04+02 131341255  765.6+489.4
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Table 32. Comparision of AUC3g of various constituent in serum after oral
administration of decoctions (5.0 g/kg) and commercial extract (1.1
g/kg) of SHSST to rats (Rhein n=6, Baicalein , Aloe-emodin , Wogonin ,
Emodin , Chrysophanol n=9 )

Constituent Commercial extract Decoction - Difference(%)
Baicalein 14414.1 £5243.7 0287.1 32439 55.2% 69.1
Aloe-emodin 104.0 £ 70.5 635.0 = 286.4 -83.6+ 59.8
Wogonin 1458.9 +796.8 2525.3+ 1476.9 422709
Rhein 15039.7 £ 10206.3 233345+ 11764.6 355+ 69.]
Emodin 1700.3 £ 1452.6 31512 1087.8 -46.0+59.7
Chrysophano! 291.7+185.5 390.2 £ 278.6 252+ 87.7

The AUC of each constituent include its sulfates and glucuronides except rhein, which includes
free from, sulfate and glucuronide conjugates.
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Fig. 1. The HPLC chromatogram of 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

LS. : 2-methylanthraquinone
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Fig. 3. Comparison of mean (+S.D.) contents (mg) of palmatine in each gram of

commercial extract of SHSST prior to (a) and after (b) hydrolysis with
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commercial extract of SHSST prior to (a) and after (b) hydrolysis with

Fig. 4. Comparison of mean (£S.D.) contents (mg) of berberine in each gram of
3-glucosidase.
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Fig. 8 Comparison of mean (S.D.) contents (mg) of rhein in each gram of
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Fig. 9. Comparison of mean (£S.D.) contents (mg) of emodin in each gram of
B-glucosidase.



(a)

E 6
= 0.6
b
(=]
-
a
o ——
L= FY
oy 0.4 e
oy U Ty
i
E "
4 L
= -
o
o P
QO 0.2 - ‘f;:\;}
.i'rl""_;l
' i
"] £
3 ¢ 4 G
0.0 ~— *

0.8

0.6

g
=1}
=
]
v H
R T '
w 04 3K . i
g R '[
St t
v .
]
5 S
g v T . o e
(O I -
2 a7t ¢ LR
O 0.2 - T S Y I T N P B
— s - _. o . E' :
] [ = . j? N I Y I L
oo |‘ ; ;‘ - . .l
. - L . [
o I PP I T
. e o LI N -
< b | - ] i P N oY H 4
N I 0 B S I I . cLesd IR LR I
0.0 T T T T T r T = T T

Fig. 10. Comparison of mean (£S.D.) contents (mg) of chrysophanol in each gram of
commercial extract of SHSST prior to (a) and after (b) hydrolysis with

B-glucosidase.

71



mv

LS.
2
1
h ©
[
\ ®)
’ﬂ_
) .
| o
0 5 10 '1'5"";'0""2'5,""50 i T4
mute

Fig. 11. HPLC chromatogram of rat serum after dosing with SHSST. (A) serum

sample ;(B) serum sample hydrolyzed with sulfatse ; (C) serum sample

hydrolyzed with glucuronidase

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

6. chrysophanol

I.S. : 2-methylanthraquinone
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Fig. 12 (a) Comparison of mean (+S.D.) serum concentration-time profiles of baicalein

conjugates (sulfates or glucuronides) after oral administration of decoction and

commercial extract of SHSST in rats (n = 9) : (b) the semi-log diagram of (a).
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Fig. 13 Comparison of mean (+S.D.) serum concentration-time profiles of baicalein
conjugates (sulfates and glucuronidesj after administration oral of decoction
and commercial extract of SHSST. Conjugates represent the sum of sulfates

and glucuronides. (n = 9)
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Fig. 14 (a) Comparison of mean (+S.D.) serum concentration-time profiles of

aloe-emodin conjugates(sulfates or glucuronides) after oral administration of
decoction and commercial extract of SHSST in rats (n =9) ; (b) the semi-log

diagram of (a).
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Fig. 15 Comparison of mean (+S.D.) serum concentration-time profiles of
aloe-emodin conjugates (sulfates and glucuronides) after oral administration

of decoction and commercial extract of SHSST. Conjugates represent the sum

of sulfates and glucuronides. (n =9)

76



3.0 —&— wogonin sulfates from decoction

~O— wogonin glucuronides from decoction
—w— wogonin sulfates from commercial extract

2.5 —— wogonin glucuronides from commercial extract

Serum concentration (nmoL/mL)

o . 500 1000 1500 2000 2500

Time (min)

100 1 —&— wogonin sulfates from decoction

—O— wogonin glucuronides from decoction
—w— wogonin sulfates from commercial extract
wogonin glucuronides from commercial exwract

%

10

Serum concentration (nmolL/mL)

0.01 T T T T
0 500 1000 1500 2000 2500

Time (min)

Fig. 16 (a) Comparison of mean (£S.D.) serum concentration-time profiles of wogonin

conjugates (sulfates or glucuronides) after oral administration of decoction and

commercial extract of SHSST in rats (n =9) ; (b) the semi-log diagram of (a).
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Fig. 17 Comparison of mean (+38.D.) serum concentration-time profiles of wogonin
conjugates (sulfates and glucuronides) after oral admimistraion of decoction

and commercial extract of SHSST. Conjugates represent the sum of sulfates

and glucuronides. (n =9)
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Fig. 18 (a) Comparison of mean (+S.D.) serum concentration-time profiles of rhein

free form and conjugates (sulfates or glucuronides) after oral administration of
decoction and commercial extract of SHSST in rats (n =6) : (b) the semi-log

diagram of (a).
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Fig. 19 Comparison of mean (£S.D.) serum concentration-time profiles of rhein free
form and conjugates (sulfates and glucuronides) after oral administration of

decoction and commercial extract of SHSST. Conjugates represent the sum of

sulfates and glucuronides. (n =6)
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Fig. 20 (2) Comparison of mean (£S.D.) serum concentration-time profiles of emodin

conjugates (sulfates or glucuronides) after oral administration of decoction and

commercial extract of SHSST in rats (n =9) ; (b) the semi-log diagram of (a).
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Fig. 21 Comparison of mean (£S.D.) serum concentration-time profiles of emodin
conjugates (sulfates and glucuronides) after oral administration of decoction
and commercial extract of SHSST. Conjugates represent the sum of sulfates

and glucuronides. (n =9)
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Fig. 22 (a) Comparison of mean (+S.D.) serum concentration-time profiles of

chrysophanol conjugates (sulfates or glucuronides) after oral administration of
decoction and commercial extract of SHSST in rats (n=9) : (b) the semi-log

diagram of (a).
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Fig. 23 Comparison of mean (£S.D.) serum concentration-time profiles of
chrysophano] conjugates (sulfates and glucuronides) after oral administration
of decoction and commercial extract of SHSST. Conjugates represent the sum

of sulfates and glucuronides. (n=9)
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