Yearbook of Chinese Medicine and Pharmacy, 25 (1), 1-66, 2007 ¢ %5%'-’& I OE25H F1p

S5 © CCMP93-RD-006

= § B Bk AE KR A
SRS A BHE T F 2L

% 4235
¢ @%ﬁ;ﬁ—’:

# &

B 'a“?: ;%ﬁ-a %T&?’% Fig o 2 ¢ z.saa?u A2 & 51 ]\Hﬁﬂ E ﬂﬂﬁlﬁﬂ
*kamﬂ%ﬁﬁukﬂ%p%ﬁ*ﬁiﬂ’P“°ﬁpi”‘ﬁﬁ“gﬁ
B3l SRS IR AL R e S AR T S B R

A E T EE BRI RA S DT PRBTE o

AT & GMP Rz 3 R B RGOS 1 8 ¥ R4
<&§£%v**ﬁﬁidﬁﬁu£fdﬁy%,jugé@&w%#ﬁicmm0)$+
5ﬁ@16’ﬁ%zi$% e~ P B R 2 H R H AR

IR i IR R miﬁﬂéﬁgﬁféé’¢%@
fd:—‘— J.’f]'v/;’/}&ﬂﬁn{"‘?‘l-‘* FOEL S R NAS: QUL S AR RE

%

b

>
‘%&’% A

4
|
AR U RS AR A2 ARE L T L INA S AP URE R G AR R
%ﬁﬁﬁgﬁﬂﬁﬁgfi%ﬁﬁ%’ﬁﬁﬁq&:&’mwﬁfﬁkﬁ%ﬁ

& sulfatase fop-glucuronidase 4 %|-KfZ{s » 1 p T4 2 HPLC 2 2 > 2.8 &
SRS L R R AR AL AT 5 B R
=

B vRESRRCME S R T A FEAF R EF SR AR
FA A FEREL AW 0T S0 T IR RS WL 83.6%
422%\355%~460%\252% W o d R P a ELR L LA
® s E J\F}”'ﬂ ALk “iﬁ”‘?' A4 iz 2 T o - Rk ¢ %/&‘“ﬁrﬁﬁ@i
”‘%ﬂwwﬂﬁﬁ%#%%*gikkﬁiﬁiﬁ&i%go

MaEsr @ 2 58S F ~ RET R B 6 R



PEEEER F25H 51

Number: CCMP93-RD-006

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

Yu-Chi Hou
China Medical University

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 -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%, 46.0%, and
25.2% respectively. These results 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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1. Coptisine hydrochloride Wako (osaka, Japan)

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

3.Baicalin Wako (osaka, Japan)

4.Berberine hydrochloride Tokyo Pure Chemical Industries, Ltd.
(Tokyo, Japan)

5.Baicalein Wako (osaka, Japan)

6. Aloe-emodin Sigma Chemical Co.

(St. Louis, MO, U.S.A)
7. Wogonin Wako (osaka, Japan)

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

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

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

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

(= )3
1. B-Glucosidase Sigma Chemical Co.

(St. Louis, MO, U.S.A)
2.B-Glucuronidase Sigma Chemical Co.

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

(St. Louis, MO, U.S.A)
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4.L(+)-Ascorbic acid Riedel-deHean AG
(Seelze, Germany)

5. Acetonitrile (LC Grade) J.T. Baker, Inc.
(Phillipsburg, NJ, U.S.A)

6. Methanol(LC Grade) J.T. Baker, Inc.
(Phillipsburg, NJ, U.S.A)

7.Ethyl acetate (LC Grade) J.T. Baker, Inc.
(Phillipsburg, NJ, U.S.A)

8. Acetic acid, glacial J.T. Baker, Inc.
(Phillipsburg, NJ, U.S.A)
9. Ortho-phosphoric acid Riedel-deHean AG
(Seelze, Germany)
10.Hydrochloric acid Wako (osaka, Japan)
LAF F7-F4d S RILE
(c 82 HF e HETD
12.2 5 ife B Ok 5 LA T3 P GMP & R 1Lk S -
11 R

(Z) REBR A
L% »cite 49 & 4 B(HPLC) # 4%

(1) §T¢ Shimadzu (Tokyo, Japan)
Q) k48 Apollo C18 5u 250mm x 4.6mm,
Alltech
(3)F w0 i P.J. Cobert Associates, Inc.
(St.Louis, Missouri, U.S.A)
(4) % *h kP = Shimadzu (Tokyo, Japan)
(5) & gl &k Shimadzu (Tokyo, Japan)
(6) p 15t E Perkin Elmer Series 200
2. fadk P TK Microprocessor pH-mV meter
3.8 @ 1S Denver Instrument (Force —14)
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8. Milli-Q

BRI AR T
1078 45 i #

11 b4 2 4L

12. 38 /g *%(0.22um, 13 mm)
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Scientific Industries
Branson 5200
Shaker ZC4000
OA-SYSEVAP-112

Millipore corporation
(Billerica, MA, USA)

Mettler AJ100

2.5mL syringe (0.55 % 25mm)
1.0mL syringe (0.45 x 13mm)

Alltech Associates Inc.

138 & § $(95% 02,5% CO2) m# 75 Lo

(z) 3R lH

1.0.1N acetate buffer solution ( pH 5.0 )

2 0.IN ﬁiﬁﬁ-ﬁ@i% % 67.8mL > 4r » 0.1N ﬁj&'ﬁ-’rﬁi 100.0mL -
£4c IN & 5 it4 33 pH=5.0+0.1-

2.B-glucosidase ;% ;%

B~ B-glucosidase 35.6mg (14units/mg)> v pH 5.0 buffer Z_%
I 10.0mL > p735 2-30C# * -

3.B-glucuronidase ;% %

B~ B-glucuronidase 41.1mg (2440units/mg) » 4r pH 5.0 buffer

3 50mL > BFi3 -30CH * o

4.sulfatase ;% /%

B~ sulfatase 331.1mg (15.1units/mg) > *r pH 5.0 buffer =

50mL > p73F %-30C# * -

5.54 % Ciain

a2 % C 150.0mg > 4e- kT 1.0mL ¥ 150.0mg/mL 2
AR Cipk o & DATEAR o
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6. P IR iR

# kP~ 2-methylanthraquinone 5.0mg » 4v ¥ & 2% I 5.0mL -
% 2-methylanthraquinone #5373 7% ° B~ £ /38R > A W[ "
Frfre pee fafff = k& 5 10pg/mL 2 2-methylanthraquinone

? Bgi% e 0.125ug/mL 2. 2-methylanthraquinone ¢ f& ¢ figi%
e

7 %._ =S ,ﬂ,&%ﬁ%ﬂﬁ 2 KR '} & ¢ /é'ﬁ#ﬁ*%":‘\"é"\ii

g ]

()i\ﬁwgkﬂwﬁw~@%

A FEREES L S F Z”\%@/ﬁt%‘ﬁ 100.0g~50.0g~50.0g
(FEFEezledtp) (2:1:1)) FREEFHUF >
4v ~ 4.0L 2z 7j_€§7J\’ﬁ‘WT,A,§’3OI}§"9"§)4’,&’,#“3%,9
2] \F “Wf? ¥ 2.0L > 4 EGE RS BRIE: “fﬁ,].@“'f‘“* bEy
400.0mL > 4c-k % I 400.0mL o % »>*-20°C 4 sk Hprsa * o
(C)zF g B RGAR G2 WK
FROAEP- DR Mg AT 0.2g > 4o~ 70%2 7 FRi% 0% 20.0mL > 12
QAR ARTBRT 30 #~48> LG FIFKELER Pripik 0 £
Wi ts 2 iR BT }%ur%»ﬁﬂ? Ptz 2EBE - EHA
=X Jﬁ/ui’ s h{:,]. 50.0mL > % >+20CA 4 #Fpr 3 & * o
(2)= % il kB AL #g%%dw»\zf‘fé_
Bz § g Bk F A & 300.0uL 4 7 F 700, OuL R
Lo m g s 9,860g 15 A4 &'/W.ZWHmL FRVER
7MHMLﬁﬁ 5~ 100.0uL A-f8i% » * § F vkiz» & A e~ pH 5.0
Z_ % W% 7% 300.0ul ~ p R ER R 2 methylanthraquinone (10pg/
mL in methanol) 300.0pL ~ * f%;3 /% 300.0uL > &R £353 (& >
B (9,860g) 5 4 4 B i 50.0uL ; Iﬁ»HPLCf¢+%°
(2)2 % e BRFAN Y 453 22 T8

= 5 iR B R EFEA S Poe & 20000l 0 * § F rRiz 0 %
B 4e » pH 5.0 2_ % 7% % 300 uL~ p 1%2% % 2-methylanthraquinone
(10.0pg/mL in methanol ) 300.0uL ~ ¥ A%;% ;% 300.0uL > I8 &

213850 3 @3 (9,860g)5 4 40 B~ ik 50.0uL 72 » HPLC
A S



PEEEER F25H 51

()= % g~ F-KE# ¢ glucosides 2 T &

Bz R B kR A & 300.0pL 4c 7 R 700.0uL ¥ F R
& 53 9,800g 15 &4 0 Pt ik 200.0pL 0 £ 747 FE
700.0pL ##¥ > B~ 100.0uL #-f¥i% > * ¥ # rxic v » B-glucucosidase
%% (733 pH 5.0 2. 3% 7% % > 7 B-glucucosidase 50.0units/mL )
EFEASRESS S BN 3TCZER K F B3 )L
F RS 4 » AR A % 2-methylanthraquinone (10pug/mL in methanol)
300.0uL ~ ¥ fE% 0% 300.0puL > R £ 393 15 > B aps (9,860g)
55480 B} ‘2’?‘?1’% 50.0uL ;£ » HPLC 4 47 -

(F)=F HvFE f{ﬁ@if?ﬂ] ® glucosides 2. &

Bz R B RN 5 Pk &200.0u 0 F F F vRET 0t
* B-glucucosidase % ;% (7% >t pH 5.02_ % #5% /% » 7 B-glucucosidase
50units/mL ) > M 3=F B LA R £395 {80 B33TC2 Bk F
&3] BF 5 F (S Se ~ R84 7% (2-methylanthraquinone ( 10pug/mL
in methanol ) 300.0pL ~ ¥ fi%;3;%300.0uL > & &£353 (& > F R 4
= (9,860g) 5448 0 Bt iﬁ“i?’é 50.0uL /& » HPLC %~ 47 -

(%) % it dp Ay 47 2 A 47 65 12

B 47 $r45* Apollo C18 5u 250mm x 4.6mm « # #° 4p o
0.1% H;PO Bife-kiB iR frd ¥ =& @ & » 0.1% HiPO,#ifL K
B GRS 8 0 AP T7% F 10 A 48P 5 T7%-
15 24P L 80% % 25 A 45PF L 80%~ % 30 A 45PF L 78% -~
¥ A5 A &PE L T8% ¥ 50 A 4PE L 62% ¥ 60 A 4PF L 62%
$ 65 A 4BFF L 30% 5 95 A 48P L 30%- ¥ 100 A 48P 5 77%:
i REEPEERT e > % 0 A 48PF 5 1.0mL/min ~ % 68 A 4BPF L
0.2mL/min~ % 70 A~ 48P 5 0.2mL/min~ % 78 4~ 487% 5 1.0mL/min~
% 100 A 48P% 5 1.0mL/min « %Rl £ 5 250nm

(MH#EER2Z A
MG R4t A RER > 00 @k S RS8R
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it A 3% kAR (pg/ml)
Coptisine 3.1 ~63~12.5~25.0~50.0 ~ 100.0
Baicalin 12.5~25.0 ~ 50.0 ~ 100.0 ~ 200.0 ~ 400.0
Palmatine 3.1~63~12.5~25.0~50.0 ~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 0.8~1.6~31-~63-~125-25.0
Wogonin 3.1 ~6.3~12.5~25.0~50.0 ~100.0
Rhein 3.1 ~6.3~12.5~25.0~50.0 ~ 100.0
Emodin 03-~06-~13-~25~5.0-~10.0
Chrysophanol 0.3 ~0.6~13~25~5.0~10.0

PR A % 200.0ul 0 & B e » R4 % 2-methylanthra
quinone ( 10.0pg/mL in methanol ) 300.0uL ~ ® f%:% /% 400.0uL -
PR R 304 (50 F i 4 (9,860g)5 A 4B b iR 50.0uL
A~ HPLC & 47 o & 451 » M ARE S r p AR R G ff ot E ek
%ﬁ%%&@ﬁﬁ@ﬁﬁgﬁ’@%%ﬁ%iﬁiﬁ°

(1) 4457 & 2 Faox
1.4# % B (precision)

Bt AERZEREAR AU EPPNR ST R
SRR PR EEF- T DR E DD SR GRS
FEEXFHRERE - MNZZRB PPz R pRFLATE A
b £ 19 T 19{E (mean)~ &% X (standard deviation, S.D.) % %
B % #c (coefficient of variation, C.V.) °

2. % xR (accuracy )

MZZXPPREZZRPDPRFRIHRTETEEREESLE
Bz p¥:2 i (relative error, R.E.) % 7% 2 o

3. %At R (sensitivity )

RS- PR EX AR BRI EL I/
2 kR 5B P& (limits of detection ) o

4. % 4z F (recovery)

10
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ksl

()

Mk R RIS S REBR P F FRAT A
itk R 2 = 5 iR B RN AR & 200.0ul ~ pHREB
2-methylanthraquinone ( 10pg/mL in methanol ) 300.0uL ~ © A%
%% 400.0pL - IR T RIR £353 12> % # g (9,860g) 5 4
$8 0 Pt FiRii » HPLC A 45 « S B2 2 250 > RO & 4
ﬂ&ﬁAi’#%@%§§ﬁ’%@iﬁﬁﬁﬁug%ﬁﬁﬁ
Fisd o RAF AL

* BT RA A F R B A RA T
()T RR= % FvE }xﬂﬁ'ﬂ g
BAF - (- ) 2R ELRRBSZW G20k -
(Z) T IR= % F~F i»i%ffﬁ%i??'l‘}% 2wy
ViR i i I W) = P i%%fﬁ%ié’?l]" EHEHY e
EAFE T F AR 2 I E RS P ERF - R
HF=1.0g> v » 9.0mLE-k R EEFHF * o
(=) 3
ze 4 Sprague-Dawley ~ v -+ - & » $8 & 43t 320-450g »
16-20 3% > F kw28 12/ pF > pd bk L& 3 pF

BB R B Ry BA RS s B L
& B AR EF RS Y FERE2 rhein 3 A% - v i
4 5g/l0mL/kg = % /g~ F K E & > ¥ - 2%+ 1.1g/10mL/kg
R = I 5%&?1—%’('??'];‘% o REROTRPN AHR RS- FER
BEF 25 e F AR RRIOAG RS e g Lo
Table 1 #7757 o

2.

sl 3§ ?4\%1 310 ~ 30 ~ 60 ~ 240 ~ 480 ~ 720 ~ 1,440 ~
1,440 2 2,880 & 455 0w BR$Fw o * UL £ 9 5 1.0mL > #n
T R 9,860gr$3Er:5ﬁ;w 10 & 45> B} %j_u'_ /%"E_'ET 3 3+-30C
AR 5 6 A o

11
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() Fthod dpih A i A ip 2 2 8
Lagp po itk r2 2

P~ 150.0uL & ¥ & 0 % B 4c » 150.0uL pH 5.0 buffer ~ &
4 % C 3% 50.0uL (150mg/mL ) ~ 50.0uL 0.1N HCI 4 » % 42
£ 512 400.0uL ¢ fe ¢ fin 5 B( 7 0.125ug/mL 2-methylanthraquinone
SR % R EARF 30 40150 A0 H i A 9,860g 5 A
Bev fee fin kot § F vRECS 0 2 50.0uL T fRR fE o B 20.0ul
& HPLC & 47 o & &7 dpif s o B P R 2 L% o ff @ ©
rEEMR RN RIEER -
2R RS A B L R L R
() 7§ WAL & 6 & i 2 2 B
P~ 150.0uL s 7 #& & > ¢ » 150.0uL B-glucuronidase i3
% (2,000units/mL ;% ** pH 5.0 2 acetate buffer) fria4 2 C
7% 50uL (150mg/mL) > o a R & » B3 37 C2 2Rk
FRE 4 )P o kst > 40 50.0uL 0.1N HCI & > 2 400.0uL
s fac fig % P~ (% 0.125ug/mL 2-methylanthraquinone 3 p &
B RF BIRF 304508 5 F @# e 9.860g 5 440 B
o fae fiak 0t § F rRdEc S ™ 50.0uL T fER fE 0 B~ 20.0ul
5 HPLC & 45 e fa & ¢ dp i &2 &2 MR 2 % G ff 8
ErtEm> AR REER o
#okfrisz Lk fia‘r“,f B d f&¥%4 T % glucuronides °
Q) Fpe & b 2 T2

B~ 150.0uL 5 754 &> e » 150.0pL sulfatse ;% /% ( 1,000units/
mL ;3 > pH 5.0 2 acetate buffer) fri24 % C %3 /% 50.0uL
(150mg/mL) > e AR & » § 2 37C2 2Rk F & 4 ]
¥ o K 75 > e 50.0uL 0.IN HCI £ » 12 400.0nL & 22 iy
%P (7 0.125pg/mL 2-methylanthraquinone 5 p & 28 ) *
T EIRIF 304515 0 5B E A 9860g5 Ak B o
Fak o % § F vRdcis 0 14 50.0uL T AR fE 0 B~ 20.0uL #
HPLC %~ 47 o to &7 dpif = & & MR 2 L% 6 ff- B0 i
R AR > RIEFER o

Bk fRis 2 & i}é}i*a‘r“,f A d A58 4 T % sulfates o

12
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() s %—%ﬁg&.r‘g PR AR R AT 2 A AT iR R
K47 % 414 * Apollo C18 5u 250mm x 4.6mm ° #5 # 4p o
0.1% H3PO,Bife-kiaikfef P e & @ 2 2 0.1% HsPO,Bif: -k
BV CIERER R % 04 EPF S 70% % 10 2 &EPF S 30%
515 A 48PF 5 20% % 25 A 4BPF S 20%~ % 30 A 4&PF L 70%
5 45 2 4pF L 70% o jniE 5 0.8mL/min > # B £ 5 250nm o

() B
Mk AR AT G - OURR SRS A 7 R

okl BMAEY L L FRERR  APIERT

R Tk R (ng/mL)

Baicalein 03~06~13-+~25~5.0~10.0~20.0

Aloe-emodin 0.2 ~03~0.6~13+~25-~5.0~10.0

Wogonin 02~03-~06-~125~25-~5.0

Rhein 02~03~06-~13~25~5.0~10.0

Emodin 02~03-~06-~13~25~5.0~10.0

Chrysophanol [0.2~03-~0.6~125~25~5.0

B~ 150.0 pL & #4528 7% % > & A 4¢ » 150.0pL pH 5.0 buffer -
w4 4 Ciai% 50.0uL (150mg/mL )~ 50.0uL 0.1N HCI £ » % A 8
& > 12.400.0uL 2 fh e fin 5B~ ( 7 0.125ug/mL 2-methylanthraquinone
B MR FIRT BRI 304508 0 5B R A 9,8060g5 4 4
Bev i figk 0 F F F eRACis 0 72 50.0uL T fEA fE 0 B~ 20.0uL
= HPLC 2 45 - #& &7 a‘ﬂﬁ%—%\/}ﬁ’ PARIE 2 LN R P E 0 R
wERS AN > REER -

TR L dp RS s PR R G B L R R
72w fF > RERE MR 2 AR -

(™) A F7 7 F 2 Fx
1.4# % B (precision)

R AERZEERR SRR PNE T B E R
SRR PR EEF- AT DR E DD SR G AR
REFEZFHRERBE - NI PP fr= B pREAITE > &
5 £ F T 2@ (mean )~ &% £ (standard deviation, S.D.) % &

13
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B % #c (coefficient of variation, C.V.) °
2. %rx & (accuracy )

NP PE R RIRHRTELSEREE Sk
B2 #p¥ti 4 (relative error, RE.) # 77 2 o

&

3. %At R (sensitivity )

#‘5‘1@@53 - LR EI R ARz B 3/
Z e R A H @ p4& (limits of detection ) ©

4. w iz % (recovery)

Beldpih s A P EIAR o Ay 2 R oRY 0 LR

BT o
o R B8R ER (pg/mL)

Baicalein 0.6 ~2.5~10.0

Aloe-emodin 03~13~5.0

Wogonin 02-~06~2.5

Rhein 03~13-~5.0

Emodin 03~13~5.0

Chrysophanol 0.2~06~2.5

A E Rz ~(Z)1pd su;}p’}ﬂg\l»\' ¥ » HPLC =
£ 0 TP A *ﬂ"%/\ﬂ/l’%‘ﬂ i#ﬂ*ﬂ’é’l}’}afiﬁﬁ;u KRR R
%’#F’*WI:‘\'A\/%&LL B TS w T o

(1) B L 2 363> 4 47

4% WINNONLIN ( version 1.1, SCI Software, Statistical
Consulting, Inc., Apex, NC) #it#8z_ 2L 5 B\ ad2 e © kR #ic
Vg0 3t E# 4 F Sfc o ¥4 paired Student’s t-test 4 47 2B 2 £
B oo

14



PEEEER F25H 51

5 8%

SRR EL T I DY LU ERY LR RS

z
AP AT B oxikAp A 472 (HPLC) 23 = 5 g~ B kA

i ,T%T}f??l] LS b‘_#ﬂ = & > # 7 coptisine - palmatine ~ berberine ~
baicalin - baicalein -~ wogonin ~ emodin - aloe-emodin - rhein -
chrysophanol » d ¢ = & B &+ £ B < » F|pt 5 # 40 F Bo 4 R 5 5
FEEFLA RFAFHRTADENZ R FEFAL 0 1250 nm
el & > 2-methylanthraquinone 3 f &2 > # 5.3 100 & 450 4 45
%= > R 7Bl Figl o

gt R p AR 2 R G L B RS SRR
T A G iT2 46 & SURT o coptisine * 3.1-100.0pg/mL ~ palmatine
3.1-100.0pg/mL ~ berberine 15.6-500.0pg/mL -~ baicalin 12.5-400.0pug/mL ~
baicalein 7.8-250.0pg/mL ~ wogonin 3.1-100.0pg/mL ~ emodin 0.3-10.0pg/
mL ~ aloe-emodin3.1-100.0pg/mL ~ rhein 3.1-100.0pug/mL ~ chrysophanol
0.3-10.0pg/mL 323 2 4F 2. R4 B 7% (r=0.999 ) > 5 % 4v Table 2 #77% o

¥ 2 E 2 Fpo B 7 intra-run 2 inter-run 203 5%k 0 % a‘% NN
4 %% intra-run % inter-run 2. % £ % #(C.V. )~ 4p ¥3% £ (relative error)
Bw g XAV AL 2 %ﬂ F P o & 5% B>t Table 3-Table 13 -

AR AR E S B2 F B HRRUA B kA RS
2 HPLC i # 2 Tt 4 T8 » AP RjcE 11 2 GMP # fi 7
A RIFeFRFAR RS LRSS 3 FRE THE D
=R R B RMEETHE 254 W g coptisine 2.3+£0.3-11.6+1.8mg
palmatine 3.04+0.4-11.7£2.5mg~berberine 7.5+1.0-39.0+10.0 mg-baicalin
4.241.0-57.6£14.5mg ~ baicalein 0.4+0.2-24.7+4.3mg ~ wogonin 0.6+0.2
-7.8£1.3mg ~ emodin 0.24+0.1-1.3+0.2mg ~ aloe-emodin 0.2+0.0 = 0.8+
0.4mg ~ rhein 0.8+£0.1-4.9+0.9mg ~ chrysophanol 0.1+0.0-0.4+0.0mg > %+
PEREEAS DT L FREISFRABES P HRE A
Table 14-Table 16 #7751 -

d Az F RS EY WG SRR A U RIE ~ X B 0 5B
C R %ﬁ-mﬁmj‘ﬁ; ) m»ﬁ %)&g Y iﬁg&ﬁﬁ—v}\ﬂ’{«flj’% o ] j\gn;z;jg,_:é
k45 f A4 &2 glucosidase & {7 K f# 15 » R ¥ iE 4 2 glucosides

15



PEEEER F25H 51

2.7£0.1-14.8+0.9mg ~ palmatine 2.9+0.4-11.8+1.0mg ~ berberine 8.6+0.3
-42.0+1.4mg -~ baicalein 9.2+1.5-47.7+13.7mg ~ wogonin 3.1+0.5-13.4+
1.2mg ~ emodin 0.8+0.1-2.1+0.1mg ~ aloe-emodin 1.4+0.2-5.3+0.1mg ~
rhein 3.7+0.4-11.7£1.1mg ~ chrysophanol 0.2+0.0-0.5£0.2mg & 7k 45
FA KR 18 L g A 2 7 B fde Fig 2-Fig 10 #777 o

S ARCRA MU F B LAHLT Y 5

SEFAARUCIRS AT FHAAF 2 ApFAV* FET 273
MHPLC 2 p FREF T T2 £ XU F g /}Fv'f@’ﬁ;‘]%‘é /é‘fi#;:l*%‘
NN R LR S AR o d A F R L B T
PHBBARRBRHR PR NEFA 0 F - RET A5 AP ST
% BATHArFig 11557 « & S 2200 9 7 2 22 bR FFE B
& £ &4e Table 17 #77% » 35% L4F 2 AEH & (r>0999) » 457
% 24 % B Y intra-run ¥ inter-run 2_ Fx < %5 % 4 Table 18-Table 23 #t
7o R Gl (CV.) SpFLPAETRIFRN oo g R
HFy B 24 o 78 1% (limit of quantitation, LOQ ) £7  jB|4&*T (limit
of detection, LOD ) (S/N=3) 4= Table 24 *77F o % & A 2. w g FiE55 >
2% 4 Table 25 #771 » 2 ¥ & w2 F 13 76.9-111.5% - & +F it 2
R A R T o

2 g% doTable | #77 o -KjRis » & s kA > Z coptisine

==

=
P
=

A R S L L
B# 7z &8 rhein 5 A2 % BeRlfs > LA 2 H 2L G NEH
(‘sulfates/glucuronides ) ** - /ié B 5 pF T Blde Fig. 12-23 #7571 »
2 WINNONLIN #x %8> 1] # i‘: FRBON AR B 4 & 4o 4o Table
26-Table 31 #1771 o ~ & v PR-K 7 ,# A ek mfv"ﬂl t¢ » baicalein sulfates/
baicalein glucuronides 2. T, 4~ % 5 185.54246.7/36.7+47.7 %
44.4445.9/40.0448.2min » Cpo & %] 5 5.742.8/5.0£2.2 2 10.942.5/11.3
+5.1nmol/mL> AUCy.g30 " %] & 4733.9+1850.2/4553.1+2062.2 2 6615.9
+2369.8/7798.244059.1 nmol - min/mL > MRT 50 #° %] = 920.84331.9/
1081.0£542.2 2 942.3+221.0/1034.1+£330.1min > Aloe-emodin sulfates/
aloe-emodin glucuronides 2. T, 4 %] = 43.3+44.4/31.14£34.8 2 20.0+
17.3/30.0+£37.7min> C o & %] 5 3.0£1.3/2.7¢1.4 2 0.7£0.2/0.84+0.4nmol/
mL > AUCg30 # %] & 340.4£176.14£/294.6£165.4 2 41.3+£14.3/62.6+60.5
nmol - min/mL>MRT.g50 # %] 5 104.4165.72/207.84216.0 3 45.4+13.6/
48.84+24.1min - Wogonin sulfates/wogonin glucuronides 2. T . 4 %] &
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561.1£443.4/1202.2£1077.2 2 675.5£726.3/357.81£615.2min » Cyp ~ %]
% 1.1£0.4/1.3£0.8 % 1.440.9/1.1£0.4 nmol/mL > AUCq,530 ~ %] &

1045.5+491.1/1479.8£1142.7 %2 746.3£524.5/712.6£609.8 nmol - min/
mL>MRT 550 4" %] 5 960.74296.3/1165.0+403.9 2 765.9+308.9/850.2+
384.0min - Rhein free form/rhein sulfates/rhein glucuronides 2. T,y ~ %]
% 16.7£10.3/75.0£49.3/291.61564.6 % 21.7+20.4/48.3141.7/40.0£43.8
min > Cpa A %] 5 17.54£4.6/27.8415.2/22.749.0 % 13.4+3.5/12.6+6.3/
10.9£4.5 nmol/mL> AUC 5850 # %] 5 5249.5+3838.8/9348.9+5510.3/8736.1
+5299.0 2 8212.71£6682.0/4184.5+4432.1/2642.613128.9 nmol - min/mL >
MRTyos30 4 %] 5 692.0£293.9/632.0+226.6/779.84616.4 % 999.9+
480.4/536.1+418.8/727.2+747.0min > Emodin sulfates/emodin glucuronides
Z. Thax ~ % 5 57.8447.1/66.7£78.6 % 21.1£10.5/30.0+£37.7min > Cyax
A wl G 5.042.2/4.612.0 2 2.440.6/2.410.8 nmol/mL > AUC850 4 %] &

1929.4£1012.6+/1221.8£379.3 % 1224.6£1116.6/475.7£345.8 nmol -

min/mL > MRT,g50 4 %] 5 570.9£198.0/503.3+388.1 % 731.2+520.6/
390.9£279.0min > Chrysophanol sulfates/chrysophanol glucuronides 2. T;ax
A w & 18.9410.5/60.0£76.0 %2 14.4+8.8/14.448.8min > Cppy A %] &
0.7£0.3/0.6£0.3 2 0.5+0.2/0.4+0.2 nmol/mL> AUC.g50 %~ %] % 169.1£79.6/
221.14209.5 %2 160.4+107.4/131.3£125.5 nmol - min/mL > MRT 5850 4 %] &

629.44502.5/624.3+604.1 2 636.4+520.3/765.6+489.4min o

4y

& ¥ ¥y % % BT > baicalein ~ aloe-emodin ~ wogonin
emodin ~ chrysophanol & 2 12 % & i 75 3% (sulfates/glucuronides ) % %
¥ o Worhein 2 R A2

Fooeiv 2 i NE 5 A o @ coptisine ~ palmatine ~ berberine R

RN G o

L
[
Al\
v

it 34~ (sulfates/glucuronides)
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2EYELET
LIRS

7k fﬁiﬁ H %iﬁ?'] VRS kg
K2R ) i kAR
R A b LR A A %ﬂ% E i SR
IBAIQ’f&é&Tm%ﬂ%; GECESS: IRk SRR L VA
B A F ~FB2F T 20112 11 1AW @* 320
T A &BW;f’*~%¢ﬁ’@%mvﬁ@,ég¢aﬁ—
RS GE AP GEIRENE LT AT E@F VIR HEE
ATt AR o
GV T 2 4
R RSFUMTE R L B
g B BE R 2
(4

p A
/11) 0 & FiE R F &
r’g*"’\‘:g?""%?”ﬂ o

SEERT b 2R G260
‘Lﬁi El—q-puzlél-)?b]i—’}%'/"

el
PR A B PR "16-24%}%'4%,%1 ¢ 36%
mArg 2% g (15-165./p )
j\?)ﬁ@«ﬂ B i/ﬁ*ﬂéﬁ‘fﬁ"}% T & -+
*%L“é:)é\/\ R AT
ﬂ#g :' s

64% (7/11)
=%
& S kMg ALY coptisine 7
baicalein 7 ; T A0 A
FEARAL34R -

¥ 4p £ 5-6 & ~ palmatine Z

A F R ‘Fﬁﬁ'ﬂ;’h’f‘ | ¢ ip
~ berberine 7 £4p £ 5-6 & ~ baicalin 7 £4p £ 13-14 & -~
£ 61-62 % ~wogonin z £ 48 £ 13-14 & ~emodin 7z & 4p

% 6-7 & ~aloe-emodin 7 & 4 £ 3-4 & ~rhein 7 & 4p £ 6-7 & ~chrysophanol

& k45 WAk & 11 B-glucucosidase i {7k f2 {2 %
berberine 7 & 4p £

4-5 & ~ baicalein 7

:E-_ ’ iJ- ,f:F'.—/"
= Fwi% Hg@A ¢ > coptisine 7 £4p £ 5-6 % ~palmatine 7 £4p £ 4
5-6 & -~
A 4-5% semodin 7 # 48 A
% TR 2
P AR

P = TN % ﬁﬁﬁ‘ﬂ’?‘?'
| ¥ baicalin »
A3

AP A 2 4P
i34
2 £49 £ 3-4 & ~ chrysophanol z £4p % 2-3 & -
M BT 4
ip 1= & (baicalin - baicalein ~ wogonin) 35¥ s 35 | (¥ - % % {2

2-3 & ~ aloe-emodin 7 ¥ 4p £
A

wogonin

= DA fE fZ = baicalein >

s LB F
@ baicalein = wogonin 7 £
i M
fep IS 67

+’ﬁ4ﬁ¢
1”ﬁ44=,9p24p :
Wi i

/,\_g.»
whE

% (emodin ~ aloe- emodm » thein ~ chrysophanol)

= Py R 4c > g5+ baicalin
- ,1.+
R o

wogoninu 7% % ﬁaﬁ%ﬁg F o X3 2 gt
b PR ZLEE R
gbi‘aﬁ IR NPAR 8 iy T
FIERR AR iR s ZEE o FUAR
Bias i Be L BRE LR

-

3-7
Lo 4 LA
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N SIAES Y SRS

LYYy BJ»}‘ Pt @ A2 A AR 7 thein B & ok R
Bk SEATA ‘fﬁ oA 11gehrhein Z £ A F %R S5 R4 B
W2 AKE R B S RV R SRR A IR ;}aﬁﬂﬁéﬂr’é& CAp RS e
P A T O* 5 o
FHEFRT L

& ® X X4 coptisine ~ palmatine ~ berberine - &
Pz Ae KT R HAF

e Y F A ks Y o ) =
PF LR M FFREEF S TS

RoOFAUIFE AN DR IR S > Xt F 5 o Baicalein ~ wogonin -

T

emodin ~ aloe-emodin -~ rhein ~ chrysophanol P 12 % & f& & 34 (sulfates/
glucuronides ) 7 fept ¥t w ¢ ~ Wrhein § RA A F 3 A LB EFE A
?;%iiallivﬁ:%@‘%j"‘ iﬁpiaﬁrli“gﬂ’fﬁ"gﬂ’%ﬂm’i%#ﬂ

P

Bl oW o oA e oot e 3% 4 o 4g ik 2 4 4o aloe-emodin
sulfates/glucuronides ~ wogonin sulfates/glucuronides ~ rhein free from/
sulfates/glucuronides ~ chrysophanol sulfates/glucuronides » FR* -k Ji} & p*
Cmax B "k F%‘(il‘ e PR K F) A 1 baicalein sulfates/glucuronides
z. Cmax M3 JR* JES54H] > ¢ T F]-KF1 A ¢ baicalin/baicalein 2. 7 £
BT ARG BRR AT ik HaRcA| o

¥ ebr AUC 2o 4 8G® G & B = & 2325 » AUC % 17 sulfates
¥ glucuronides 2. f4{r3+ & » 4o Table 32 #777 » JR* JkHHTA v /K ] A
2_ %% Jx > aloe-emodin conjugates & ¥ i< 7 83.6+59.8%wogonin conjugates
%7 42.2+£70.9%~rhein free from and conjugates % 7 35.5+69.1% emodin
conjugates ™ 7 46.0+59.7% ~ chrysophanol conjugates < 7 25.2+87.7% -
i baicalein conjugates * FR* -k F| & 2B 1) 55.2469.1% -

FE g FUZF R0 ARHRRY T KRR
A2 A A3 REEH G R m"xﬂ{ﬂ o Bl BAREARIZ AR
::t?c y 1) T ﬁ;{]ﬁ%: T m/&fﬁﬁlfgl ’ ﬂlr Fl‘ {ff‘ﬂ m}%‘ 9:74’\?' it l');i 7]\ ﬂf;ﬁf

g o e B
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2~ 57 %

LS W R £FRus ¢ FF AR #1997

2824 ¢ F o A ER A o £ R DA £ 0 1990
3. % ARt
4 % g %

SRXEE > =R F TR EY 0 ke ¢ F 117> p317 1990

-

4 %ié%%ﬁs# X 94 b e gﬁie;é, » 11211 > p.15-17 » 1987 o

-

PORREREIAR X E N 66 B e Y %%’«%,ﬁé@.% » 50 p.6-721995 -

6.8 F Mm% = F B F bRk Bt 0 24T F#35p43-8-1989 -
T Apde® s 2R B ER Y o P Y F 091045 p360 1987

B.FE & = FiH BB P o 4 ¢ F 0 514546 0 2001 -
0.%%F > %> e F LA n R itE L 606 B ¢ FHE-3:18:19850
10. 5] 54k % > Z Figc Bt tE e PP HRFT ¢ BERERE
)1 16-18 5 1998 o

11 FRAGE > F 34 Ffr= F R~ R AhiRger > ¢ 2%

15 (2):1001-1528 5 1993 o

A2 2% ZFHEBORANE AR BRE P T FRERS T
(10) : 1599- > 1998 -

13.Chen D. Qiao L. Jing B. Effect of rhubarb on oxygen radicals leakage from

mitochondria of intestinal mucosa in burned rats. Zhongguo Zhong Xi Yi Jie He
Za Zhi Zhongguo Zhongxiyi Jiehe Zazhi. 20(11): 849-52, 2000.

14.Usui T. Ikeda Y. Tagami T. Matsuda K. Moriyama K. Yamada K. Kuzuya H.
Kohno S. Shimatsu A. The phytochemical lindleyin, isolated from Rhei rhizoma,

mediates hormonal effects through estrogen receptors. Journal of Endocrinology.
175(2): 289-96, 2002.

15.Wang CC. Huang YJ. Chen LG Lee LT. Yang LL. Inducible nitric oxide
synthase inhibitors of Chinese herbs III. Rheum palmatum. Planta Medica.
68(10): 869-74, 2002 Oct. 12391547.

16. Kayashima T. Katayama T. Oxalic acid is available as a natural antioxidant in
some systems. Biochimica et Biophysica Acta. 1573(1): 1-3, 2002.

17. Saller R. Buechi S. Meyrat R. Schmidhauser C. Combined herbal preparation
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for topical treatment of Herpes labialis. Forschende Komplementarmedizin und
Klassische Naturheilkunde. 8(6): 373-82, 2001.

18. Hsiang CY. Hsieh CL. Wu SL. Lai IL. Ho TY. Inhibitory effect of anti-pyretic
and anti-inflammatory herbs on herpes simplex virus replication. American
Journal of Chinese Medicine. 29(3-4): 459-67, 2001. 11789588.
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817-823.
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Kishimoto T. Antitumor effects of Scutellariae radix and its components
baicalein, baicalin, and wogonin on bladder cancer cell lines. Urology 2000; 55:
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o ¢ EEEAqeR o 19955 11 1 p.16-9 ©

23.Zhang R, Li Y, Wang W. Enhancement of immune function in mice fed high
dose of soy daidzein. Mut and Cancer. 1997; 29: p. 24.

24. Arora A, Nair MG, Strasburg GM. Antioxidant activities of isoflavones and
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1998; 356: p. 133-41.
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3Lk~ WEEH ~ 203 A XA R BT ORE AR B e i E
1 v
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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 9815.4 7461.4
Chrysophanol 1977.9 1662.7

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) r
coptisine Y =0.0164 X -0.0174 3.1-100.0 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 0.3-10.0 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 0.3-10.0 0.9999
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Table 3 Intra-run and inter-run analytical precision and accuracy of coptisine

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy
(ug/mL) Mean £ S.D. (C.V.%) (%) Mean £ S.D. (C.V.%) (%)
100.0 96.2+3.2(3.4) -3.9 97.2+4.4(4.6) -2.8
50.0 47.8+2.9(6.1) -4.4 494+22 (4.4) -1.3
25.0 23.4+2.1(9.0) -6.3 24.7£ 0.7 (2.9) -1.1
12.5 11.7£ 0.5 (4.5) -6.6 11.5£0.2(1.9) -8.1
6.3 54+£03(3.1) -13.1 56+0.2(2.7) -9.8
3.1 3.2+0.1(4.0) 4.0 3.5+£04(9.9) 12.6

n=3

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

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy
(ug/mL) Mean £ S.D. (C.V.%) (%) Mean = S.D. (C.V.%) (%)
100.0 101.8 £ 3.0 (2.9) 1.8 104.6 + 1.9 (1.9) 4.6
50.0 51.3+£3.9(7.7) 2.6 52.6£3.4(6.4) 5.1
25.0 259+0.8(3.3) 3.6 26.1 £0.7 (2.7) 4.2
12.5 12.7£0.1 (1.0) 1.7 12.8£0.2 (1.2) 2.7
6.3 54+0.3(5.3) -13.9 54+0.3(5.1) -13.7
3.1 3.5+£0.08 (2.2) 12.2 3.6+ 0.1 (3.4) 15.4

n=3
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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
(ug/mL) Mean = 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) 4.2 132.6 £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) -7.4 29.1£0.6 (1.9) -6.8
15.6 14.7+£0.8 (5.2) -5.7 14.5+0.9 (6.1) -7.4

n=3

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

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy
(ug/mL) Mean £ S.D. (C.V.%) (%) Mean £ S.D. (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) 2.9 210.5+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) 2.9
25.0 226104 (3.1) -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
(ug/mL) Mean £ S.D. (C.V.%) (%) Mean £ S.D. (C.V.%) (%)
250.0 250.6 £5.5(2.2) 0.2 2494 +£5.4(2.2) -0.2
125.0 126.7 £ 3.3 (2.6) 1.4 127.7 £ 3.7 (2.9) 2.2
62.5 62.6 +1.7(2.7) 0.1 64.0 £ 1.7 (2.6) 2.4
31.3 32.0£1.6 (5.0) 2.3 31.8+ 1.1 (3.4) 1.8
15.6 14.1 £0.5(3.9) -9.9 15.1+£1.4(9.1) -3.6
7.8 6.6 £ 0.4 (5.8) -15.3 6.5+0.2 (3.6) -16.5

n=3

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

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy
(ug/mL) Mean £ S.D. (C.V.%) (%) Mean £ S.D. (C.V.%) (%)
100.0 100.7 £ 2.8 (2.8) 0.7 99.6 +£3.6 (3.6) -0.5
50.0 51.5+£4.0(7.7) 3.0 52.7+£3.5(6.6) 5.4
25.0 27.0+0.7 (2.4) 7.8 26.4+1.0(3.9) 5.4
12.5 13.1£0.5(3.5) 4.7 12.9+£0.4 (3.1) 3.5
6.3 5.8+£0.2(4.1) -7.2 6.1 £0.4(5.9) 2.4
3.1 2.7£0.2(7.0) -13.7 2.8+0.3(9.8) -9.8

n=3

28



PEEEER F25H 51

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

Conc

Intra-run

Inter-run

Precision

(ng/mL) Mean £ S.D. (C.V.%) (%)

Accuracy

Precision

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 53+£0.34.9) 6.8
2.5 25+0.1(3.7) 1.5 2.7£0.2(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

Conc

Intra-run

Inter-run

Precision

(ug/mL) Mean £ S.D. (C.V.%) (%)

Accuracy

Precision

Mean £ S.D. (C.V.%) (%)

25.0 242 +29(12.1) -3.2 261 £1.1 (44) 4.5
12.5 13.0+ 0.9 (6.6) 4.1 127+ 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) -2.5 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
n=3
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Table 11 Intra-run and inter-run analytical precision and accuracy of rhein

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy
(ug/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+1.24.8) 2.1
12.5 12.8+0.4 (3.1) 2.1 12.5+0.4 (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(9.0) -13.8 2.7£0.2(8.1) -15.0

n=3

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

Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy
(ug/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 5.1+£0.3(5.2) 1.9 49+0.1(2.4) 2.1
2.5 2.5+0.2(7.9) -2.0 24+0.1(4.0) -4.4
1.3 1.3+£0.1(8.9) -0.2 1.2+0.1(6.3) -6.3
0.6 0.6 £0.04 (7.3) -3.3 0.6 £0.03 (4.5) -4.9
0.3 0.3 £0.02 (7.0) 3.2 0.3 £0.02 (5.3) -3.2

n=3
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Table 13-1 Recoveries (%) of coptisine, palmatine, berberine, baicalin and
baicalein from commercial extracts of SHSST

Conc. Spiked Recoveries (%)

Constituent 2 3
(ng/mL) Mean £+ S.D.
50.0 95.2 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 £ 17.4
250.0 95.1 82.1 100.5 92.6 £94
Berberine 93.8 111.0 104.7 124.4 113.4+10.1
31.3 112.7 116.1 139.0 122.6 £ 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 +2.3
Baicalein 46.9 103.4 101.0 111.9 105.4+5.8
15.6 97.4 98.1 101.0 98.8+1.9

n=3
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Table 13-2 Recoveries (%) of wogonin, emodin, aloe-emodin, rhein, and

chrysophanol from commercial extracts of SHSST

Conc. Spiked

Recoveries (%)

Constituent 2 3

(ng/mL) Mean £+ S.D.

50.0 94.6 97.3 98.5 96.8 +2.0

Wogonin 18.8 104.8 102.6 118.4 108.6 £ 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

0.6 124.2 128.1 N.D. 126.2 £2.8

12.5 69.9 73.9 68.1 70.7+3.0

Aloe-emodin 4.7 70.4 74.3 81.4 754 +£5.6
1.6 70.4 72.9 91.2 782+ 11.4

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 80.9+5.4

n=3

32



PEEEER F25H 51

Table 14 Contents (mg) of coptine, palmatine and berberine in each gram
commercial extracts of SHSST

Samples Coptisine Palmatine Berberine
a 6.0+ 0.8 5.4+ 0.7 19.6 £2.0
b 7.0+£0.7 6.1 £0.6 229+3.7
C 53104 57+04 209+1.0
d 74+£1.6 53+1.1 199+4.4
e 39+1.4 3.1+£1.1 11.1+2.8
f 11.6£1.8 11.7+£2.5 39.1£10.9
g 23103 3.0£04 75+1.1
h 3.7+£0.5 34+£0.3 11.6 £0.8
1 6.0+0.8 72+1.3 23.0+1.2
] 33103 36103 13.0£1.1
k 10.8 £ 0.1 89+0.5 33.0+2.2

n=11 triplicate

Table 15 Contents (mg) of baicalin, baicalein and wogonin in each gram
commercial extracts of SHSST

Samples Baicalin Baicalein Wogonin
a 57.7+14.5 1.3£0.3 14+03
b 52.0+8.5 247143 7.8+1.3
C 40.5+2.8 1.8+£0.3 26103
d 254+7.0 11.1+ 1.1 33+0.8
e 256+ 12.0 24+04 1.2+0.3
f 45.6 £ 6.1 57+3.9 25+1.6
g 42+1.0 04+0.2 0.6+0.2
h 30.5+29 73+19 23103
1 49.0 £ 10.2 211209 0.8+0.3
] 253119 24109 1.3+£0.3
k 256163 2.0+0.05 1.3+0.2

n=11 triplicate
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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 0.7+0.1 45+1.0 0.3+£0.02
b 1.3+£0.2 0.6+0.2 49+0.9 0.4 +£0.04
C 0.8 £0.04 0.7+0.1 39+0.2 0.3+0.04
d 0.3+0.1 0.2+0.1 14+0.3 0.4 +£0.01
e 0.2+0.1 02+0.1 1.2+0.3 0.1£0.02
f 0.6+£0.2 0.8+0.4 2.7£0.8 0.2 +£0.01
g 0.3+£0.04 0.2 +£0.02 0.8+0.1 0.2 +£0.08
h 04+0.1 0.5+0.1 22403 0.2+0.03
1 0.3+£0.02 04+0.1 1.3+0.1 0.1 £0.02
] 0.8+0.2 0.5+0.3 2.0+£0.5 0.2+0.04
k 0.6+0.1 0.5+0.1 1.9+£0.02 0.2+0.09

n=11 triplicate

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 (ug/mL) r
baicalein Y =0.7442 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 =1.6732 X +0.1045 0.2-10.0 0.9999
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 serum
Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy
(ug/mL) Mean + S.D. (C.V.%) (%) Mean + S.D. (C.V.%) (%)
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 22+0.1(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=3

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
(ug/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 £0.2(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(9.3) 2.1 0.1 £0.02(17.7) -21.8

n=3

35



PEEEER F25H 51

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
(ug/mL) Mean + S.D. (C.V.%) (%) Mean + S.D. (C.V.%) (%)
10.0 10.4 £ 1.0(2.3) 3.7 10.4 £ 1.1(10.6) 4.2
5.0 5.2+0.5(5.8) 3.5 5.1 £0.3(5.8) 23
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 1.3+£0.1(7.4) 4.6
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) -1.1
0.2 0.1 £0.00(6.8) -19.8 0.1£0.01(4.7) -17.6

n=3

Table 21 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 £ S.D. (C.V.%) (%) Mean £ S.D. (C.V.%) (%)
10.0 10.0 £ 1.0(9.1) -0.5 10.3£0.2(2.1) 0.3
5.0 4.8 +0.5(3.1) -3.7 4.9+0.2(4.6) -1.8
2.5 2.5+0.1(6.1) -1.0 2.5£0.1(5.6) 0.3
1.3 1.2+£0.1(1.7) -1.7 1.3+£0.1(10.1) 5.4
0.6 0.6 £0.01(6.3) -3.4 0.6 £0.02(4.0) -7.5
0.3 0.3 +0.02(12.2) -1.1 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 accuracy of rhein in rat

serum
Intra-run Inter-run

Conc Precision Accuracy Precision Accuracy
(ug/mL) Mean £ S.D. (C.V.%) (%) Mean + S.D. (C.V.%) (%)
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 24+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(9.5) 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 0.2
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Table 25 Recoveries (%) of constituent of SHSST from rat serum

Conc. Spiked Recoveries (%)

Constituent (ug/mL) 2 3 Mean + S.D.
10.0 76.6 79.0 74.8 76.8 £2.1

Baicalein 2.5 80.5 76.8 77.3 78.2+2.0
0.6 80.9 78.6 73.0 77.5+4.0

2.5 108.9 101.1 102.8 104.3+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 92.1+2.7

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 92.3 94.7 934+1.2
0.3 82.5 85.2 81.1 82.9+2.1

5.0 89.5 90.6 89.7 89.9 £ 0.6

Rhein 1.3 85.4 88.7 88.3 87.5+1.8
0.3 80.4 71.1 79.2 769 £5.1

2.5 90.9 923 94.6 926+ 1.8

chrysophanol 0.6 929 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 (5.0g/kg) of and commercial
extract (1.1g/kg) of SHSST to rats (n=9 )

Parameters T hax Crax AUC.5gg0 MRT 530
(min) (nmol/mL) (nmol + min/mL) (min)

Decoction

sulfates 185.5+246.7 5.7+2.8 4733.9+1850.2 920.8 +331.9
glucuronides 36.7+47.7 5.0%£2.2 4553.1 £2062.2 1081.0 £542.2
Commercial extract

sulfates 444+459 10.9+2.5 6615.9+2369.8 942.3+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 (5.0g/kg) of and commercial
extract (1.1g/kg) of SHSST to rats (n=9)

Parameters T max Crnax AUC 2830 MRT.»550
(min)  (nmol/mL) (nmol - min/mL) (min)

Decoction
sulfates 433+444 3.0%+1.3 3404+176.1 104.4+65.72
glucuronides 31.1£348 27x14 2946+1654 207.8+216.0
Commercial extract
sulfates 200£17.3 0.7+£0.2 413+ 143 454+ 13.6
glucuronides 30.0£37.7 08+04 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 (5.0g/kg) of and commercial
extract (1.1g/kg) of SHSST to rats (n=9 )

Parameters T hax Crax AUC.5g30 MRT 5530
(min) (nmol/mL) (nmol - min/mL) (min)
Decoction
sulfates 561.1+4434 1.1£0.4 10455+491.1 960.7 +296.3
glucuronides 1202.2+1077.2 1.3+£0.8 14798+ 1142.7 1165.0 +403.9

Commercial extract
sulfates 675.5+7263 1.4+£0.9 7463 +5245 765.9 + 308.9
glucuronides 35786152 1.1£04 712.6+609.8 850.2 + 384.0

Table 29 Pharmacokinetic parameters of rhein free form, sulfates and glucuronides
in serum after oral administration of decoctions (5.0g/kg) of and commercial
extract (1.1g/kg) of SHSST to rats (n=6)

Parameters Timax Cinax AUC 880 MRT).2s50
(min) (nmol/mL) (nmol - min/mL) (min)

Decoction

free form 16.7+10.3 17.514.6 52495+3838.8 692.0+293.9
sulfates 75.0+49.3 27.8+15.2 93489+55103 632.0+226.6
glucuronides 291.6 £564.6 22.7+9.0 8736.1 +5299.0 779.8+616.4
Commercial extract

free form 21.7+£204 13.4+35 8212.7+6682.0 999.9 + 480.4
sulfates 4831417 12.6+63 4184.5+4432.1 536.1 +418.8
glucuronides 40.0+£43.8 109%45 2642.6+31289 727.2+747.0
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Table 30 Pharmacokinetic parameters of emodin sulfates and glucuronides in
serum after oral administration of decoctions (5.0g/kg) of and commercial
extract (1.1g/kg) of SHSST to rats (n=9 )

Parameters Thnax Croax AUC.2880 MRT.32830
(min) (nmol/mL) (nmol - min/mL) (min)

Decoction

sulfates 57.8+47.1 5.0+£22 1929.4+1012.6 570.9+198.0
glucuronides 66.7+78.6 4.6+20 1221.8+£379.3 503.3 +388.1
Commercial extract

sulfates 21.1+£10.5 244+0.6 12246+ 1116.6 731.2+520.6
glucuronides 30.L0£37.7 24+£08 4757+3458 390.9+279.0

Table 31 Pharmacokinetic parameters of chrysophanol sulfates and glucuronides in
serum after oral administration of decoctions (5.0g/kg) of and commercial
extract (1.1g/kg) of SHSST to rats (n=9)

Parameters T max Cax AUCy1s850 MRT 5850
(min) (nmol/mL) (nmol - min/mL) (min)
Decoction
sulfates 18.9+10.5 0.7+0.3 169.1+79.6  629.4+502.5
glucuronides 60.0+76.0  0.6+0.3 221.1+209.5  624.3 +604.1

Commercial extract

sulfates 144+8.8 0.5+0.2 160.4+107.4  636.4 +520.3
glucuronides 144+ 8.8 0.4+02 1313 +1255  765.6 +489.4
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Table 32 Comparision of AUC g3 of various constituent in serum after oral
administration of decoctions (5.0g/kg) and commercial extract (1.1g/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 9287.1 +£3243.9 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 -42.2+70.9
Rhein 15039.7 £ 10206.3 233345+ 11764.6 -35.5+69.1
Emodin 1700.3 + 1452.6 3151.2+1087.8 -46.0 £ 59.7
Chrysophanol 291.7+ 185.5 390.2+278.6 -25.2+87.7

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

35+
30 LS.
25
20

15

10 5 6 9

| Jo ol

o 20 40 60 80 100
minutes

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
L.S. : 2-methylanthraquinone
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Fig. 2 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.
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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

B-glucosidase.
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Fig. 4 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-glucosidase.
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. 5 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 hydrolysis. (c) expressed baicalein after hydrolysis.
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Fig. 6 Comparison of mean(+S.D.) contents (mg) of aloe-emodin in each gram of
commercial extract of SHSST prior to (a) and after (b) hydrolysis with
B-glucosidase.
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Fig. 7 Comparison of mean(+S.D.) contents (mg) of wogonin in each gram of
commercial extract of SHSST prior to (a) and after (b) hydrolysis with
B-glucosidase.
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Fig. 8 Comparison of mean(£S.D.) contents (mg) of rhein in each gram of
commercial extract of SHSST prior to (a) and after (b) hydrolysis with
B-glucosidase.
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Fig. 9 Comparison of mean(£S.D.) contents (mg) of emodin in each gram of
commercial extract of SHSST prior to (a) and after (b) hydrolysis with
B-glucosidase.
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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.
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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. baicalein 2. aloe-emodin 3. wogonin 4. rhein 5. emodin
6. chrysophanol
L.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 glucuronides) 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)
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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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17 Comparison of mean(£S.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)

61



PEEEER F25H 51

Serum concentration (nmoL/mL)

Fig.

8 -
—@— cmodin sulfates from decoction
—O— emodin glucuronides from decoction
—w— emodin sulfates from commercial extract
6 - —— emodin glucuronides from commercial extract

Serum concentration (nmoL/mL)

0 500 1000 1500 2000 2500

Time (min)

1000

—@— cmodin sulfates from decoction

—O— emodin glucuronides from decoction

100 A —w— emodin sulfates from commercial extract
—— emodin glucuronides from commercial extract

10 A

0.1

0.01

0.001 T T T T
0 500 1000 1500 2000 2500

Time (min)

20 (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 (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 chrysophanol
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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