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

Decoction of San-Huang-Shel-Shin Tang

Yu-Chi Hou
China Medical University

ABSTRACT

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

The results showed that coptisine, palmatine, berberine were not detected in
urine, indicating null bioavailibility of three alkaloids. Baicalein, wogonin, emodin,
aloe-emodin, rhein, chrysophanol were found predominantly as sulfates and
glucuronides in the urine, only rhein existed in part as free form. After ingesting
SHSST decoction or commercial extract, the polyphenols of SHSST in these two
dosage forms were largely not bioequivalent, and the bioavailibility of decoction
were higher than that of commercial extract. All constituents demonstrated
enterohepatic circulation. The excretion half-lives of all constituents ranged from
3.7 to 14.5 h and the variability among individuals was large.

Keywords: San-Huang-Shel-Shin Tang, pharmacokinetics, bioavailabilities

74



k-

PEEEER F2600 51

Bﬁ‘ﬁﬂ§ﬁ&P%?iﬂﬁﬁﬂiﬁéﬁﬁﬁﬁ%i%ﬁﬂ
Ao H ¥k rﬁﬁ?\lffrﬂ |5 2 ARG DR Ft P B A O
-

R I e & AT T 2
MR ROCR IR RFL L R ks

POk R R RAEUA S BICR A AR A E B - TR
B BB Rk SRl ApE 2 B R AR ol TR YR sk R
CH g iEp D R AR F %”kmﬂ%%?%gmﬁ—iﬁﬁ
Pl E LR Ty o B RTE R AR R H oK B AR SRR e Ao
R /ﬁﬂﬂg‘%ﬂlﬁf' |22 id VUJ\H@'~r A7 B J\—ﬁ_}’:’;ﬂjz i
Forfe s e kg A S AR R e E;\ S Bz ¥ s 2R
BB SOR AT AP R o FIL RMFEA A E o R 2 E RS
@ﬁ&ﬁgiLﬂ%ﬁimrmkkﬂﬁ%(”%‘®@@@ﬂﬁpf
ES
g B, eAgier SHAP T HC RS TE AR 2

PR Hek? Boof o P BRI A4FRe e w g BN AL PR EL
@pgﬁp%@ﬁoﬂﬁiaﬁgﬁé%uﬁﬁmﬁﬁ’#%%*%#
PR A EERES AP L R BB A T ERTE
70 RMEA L BICRR A Btk A AR AT 5 X A
o2 P BRRARE RGERARH AT Y F 2 VRl
-@‘L’K?T}@'Jlfi’?%ifﬁ“@iif?'ltt BT R FAPE AT A k- A
P R RS A AT F R ETRAE R B dlT L
T oo ¥ B2 ALAFIERE LB 0 B A LR A FTHOE 20 FER -
=N LR “F‘Jﬁ IR %(2) . ;\:@(1);{ = 5, VE =
- AR Ve 2 F R E SRR LR RS R
gt kIR F PR RIRES > < FIRVLR
5%4’ﬂk1ﬁ"£1u,%ii\\ﬂi\%&oé—#%igt

"%/é'ffll o

\\\?{r RN

\1

’

\E\'. =k 1\\

&

9

TREREETET =8 F L aﬂhwﬁlp‘zl )% ’fﬁﬁ“]
B8 E % pum R e er @ ?**%ﬁ“%‘%ﬁ“%ﬁﬁww
3 RICE R AR G R R AT
B~k @ e &5 a0 may gD S dedl s @A
i ® s pug (VR AEr o p gt gt SR TR TRE RS

75



PEEEER F2600 51

Fobo et 2 BhHAEZH AN ARN %ﬁilﬂ' My kg E R
Bl bt pumd g L 2RV e 2 2 s s dh
L R 4R ¢¢k~h$wmmxlwoi@£ﬁ*¢9
L PO P B RO O F LR F R s R
WA SRS L Y F S L pUR s pupd PR R R
(26-44)

RO E RSB LG B ALY B F R 2§
LB S e RoRE o F R RS FUSARS R AP B E

A hAEg g Rk ? FgE s Fa g2 ka4
PRk 1,55?11'*’ KRAY B RS s AL T 2y T2
FRCEAEACAEFSL - Py ARBERRFELFTL LT
T ARKEEEE R 3R TR 2 TER T X FEA R E
Pigs A R RARFET o R 16 RERFY (TN LK
ERE DR AN S ¥ AL Y E j\‘fgf’v Fry o im
z@-ﬁﬁw»a«%»éLﬂwwh&mﬂﬁd T ER AR < B
Yk SE A I i = R Py T4 _‘a%g%zgz oA AR
SO - AR Y e o A 3«’3]55]%,‘;3_;51 Pz Fao E L AT PR
ﬁﬁﬂf Sy "t"ﬁ«‘%}% i B RIS R BETE A AR

2 €8 %

g

LN'

b

76



PEEEER F2600 51

.3

RS e 2

N

B2 kb Qi geg
(- ) EH kA AR A2 dkm s R
KA KRS EE B RS R EREH 52
Fof Ll d TR G s 6] (2010 1) mp sz
ﬁwa’uﬁﬁa%"*ﬂ%¢ﬁm%%wovaﬁxn%ﬁw
BE-80CH 1% MEF T E LIRS T -
JE fﬁﬁ'{g\l”’f' K AERE® 2k “ifj‘a@iﬁ'f' B - F R ATIE
72 GMP ¥ Fj7 LR ApiE» 2 €047 » T97 &
Bod 2 K Rilal o @ A fr2 s iR 9 70%9 AT it
BRIz A BHERREECFRT o
(D)7 Fm s hikd s 2
l.¥ &P PR S o 2. T F
(A HBE25mLiEs > B3 50mL 2. 7 757 > 4e » i £ 2
RERHRIE SR 0 Bk G o
Q)#-+ w3 e~ w0 HPLC A 47 > M & ¢ 2 & 2 &
(‘aloe-emodin ~ emodin ~ chrysophanol ~ rhein - baicalin ~
baicalein ~ wogonin ~ berberine ~ coptisine ¥2 palmatine ) £2 p
AR 2 g G B R MR ERZ AR R RS
AL
2.4 & ¢ ﬁ°ﬁ% Witz 28
(1);%3—25mL &0 B0 125mL 2. Fl &REFL P 0 e et 80°Cix
J\}?q;o, Aris Ay )\iﬂ 2P \"rsﬁl_g.n,,/p/ﬁ; @ s ]\”‘;;;j_

50mL -

(2):!5-7J<ﬁir’;'f?z,"l HPLC A2 +47 > A~ E M2 2V, Rk 2 e
&12§w%@%§%é%’&‘2§?wﬁﬁﬁéﬁ¢9
2 g% o

C)wERZFHU
# F& - P~ aloe-emodin ~ emodin - chrysophanol - rhein -

aicalin ~ baicalein ~ wogonin ~ Berberine ~ coptisine ¥ palmatine
baicalin ~ baical Berb ti 2 palmati

77



PEEEER F2600 51

SREE S Y AR AR UR R L A
A Aulher T (F P ERE) IR B R £330 15
# HPLC 4~ 47 o s @ 2 R o r p AR 2 M o 0 B0 38 (7
ARGV P REMR 250 o

(= )HPLC 4~ 7% i+ (Fig. 1)
R 47 ¢ : COSMOSIL 5C18-ARTI ~ Sum ~ 4.6x250mm.
#F#4p A CHiCN B :0.1%H;PO, (#-R %)
st i ¢ 1.0 mL/min A & ¢ 250nm
po % 2-methylanthraquinone (50.0g/mL)

S ERBAF BN RFRED LIREAR T RIPHLT
PR
(-) %54 2 R
j\p"‘z«’eﬂ @1%&2&—&&‘@3%&4%%5@@ %ﬂ-%ﬁ;a’g@(&
% ¢ %%5.: DMRO3-IRB-81) {5 » ek ¥ {4 p B 'éif Nz (F
#2032 30% > 23 160 3 179 = /w\v%*"ff504100 T) &
e /ﬁ'g;\‘;é«"ﬂzf\ L (E#20330% 2% 1553 170 = 4 »
@zwi6oa%yg@£$ﬁ%ﬁ&@amﬁf“ﬁsjg
LAt RAEE RRTRRAELD #’j"L,m LE Cis- )
hedgor 5 R ﬂ‘?ﬁﬁéf;i@ﬁi”ﬁ Ve 4P B *FL#:;&N o
(2 ) K
sc;éi‘ B - AL LRI G PR R RED -
EEEY 2~3 Fo 2 P o  FEGIMREDEARETY quwé
8mL°”F$"”:I’}§‘§A}G\F5 o MBS NI R R E - B
oA EE?PR#% B F R E R 120mL » # PR 120mL gk 0 ¥ - e
RIPR = % 78~ B k45 WA 3g > # JR 240mL 8 -k -

JREF (522 0-2~2-4~4-6~ 6-8 ~8-10 ~ 10-12 ~ 12-24 2 24-36
PP R N BREELZ Rk o F B R BRI R T e s A
fris o 2P 20mL 2 g > B3 -30C0 g > EFEAFTLF o
G- A B EAF I ERHAI X RBY LR RHD S
GHREPES LIRED G FHE G L o JRELFL %
FFaw [P XFH LA 2d TR KR



—

PEEEER F2600 51

S AR ST S AR

(F) AP EERE R A 2 R E L AT R
Ligth=apd 2 €&

B~ 200uL Aottt & 0 i A 4c ~ 150uL pH 5.0 buffer ~ S0uL
w4 & Ciaik (150pg/mL) > “ a8 & » 12 400l & fe o fig 3
P~ ( 7 4.0pg/mL amyl paraben 7 p &2 ) *M 3R F BIRF 30 )
540 0860g B AL S A4 BC o Mk o7 § kA
2 80L 7 Fii3 fF 0 B~ 40uL % HPLC A4 o f 5@ 43 5 % 4
BN E GG FE AR ERT AR REFER o

2.:}%#;‘,’—,-%“ AR TN ek r A
() F F MRS & B A3 2 28

P~ 200pL fRif He & 0 4e ~ 150uL B-glucuronidase % i%
(2000units/mL ;% ** pH 5.0 2 acetate buffer )fria 4 %2 C 3
i% S0pL (150mg/mL) > “e 4R & » B3 37 C2 R ki F i
4 ] pFo kBt > 11 400uL ¢ fa e fig 5 B~ (7 4.0pug/mL amyl
paraben = PR3 ) * R T BIRF 30 F5{s 0 5 9860g B i
B SAh4s o PrU i gk 0 * § o rRECTS 0 14 80uL T fR
i3 f& > P~ 40pL % HPLC & 47 o & %7 dpth s 2 & p iR 2
AERFVE AR ERS N REER -
Bk iz s 1.@@5;&&:#\?% pd fxkR& % glucuronides °
(Q)FE S & i K B 2 T E

P~ 200uL FRife #e & > 4~ 150ul sulfatase %% (1000
units/mL ;% ** pH 5.0 2 acetate buffer ) f= 50uL 24 % C 3
% (150mg/mL) > o miR & > 80 37C2 R -k F & 4
PE e Bt 0 4 400uL ¢ ke fig 5B~ (7 4.0ug/mL amyl
paraben : p -2 ) * R F BIRF 30 £ 15 0 5 9860g B i
Yoo S Ak BT R fink 0 % F F eRFC(S 0 12 80uL ¢ fE
i% f& > P~ 40uL & HPLC & 47 » & 57 dpth = 2 & p R 2
HEG B MR ER RS REER o

#eo kR is 2. kg ,};}ia‘r“f pd ik & 5 sulfates o

(=) Fife th 48 HPLC A 4% i &

79



PEEEL K268 %1

& 7 ¢ 18 * Apollo C18 5u250mmx4.6mme # # 4pd 0.1%
H;PO, B KA % frd P e & @ = 0.1% H PO, BfL K% % v
GIEPRFER e 0 % 00 4PF 5 70% % 10 » 40 5 30% >~ % 15
LEEEL 20% > % 25 A AEPFE G 20% >~ % 30 A 4EPF S T70% ~ &
A5 A A PE L T70% o ik 5 0.8mL/min > ¥ Bl £ 5 250nm o

C)wERFUE R A i »% ( Method Validation )

lLizEsg @
Wt gt A Y B KRR 0 A e~ 4 B AR

Z 9 Bk petl k7] k & 2 P -3 7% % * baicalein ~ (12.0
6.0~3.0~1.5~0.75~0.38ug/mL) ~ aloe-emodin (12.0 ~ 6.0 ~ 3.0 ~
1.5~0.75~0.38 ~ 0.19 ~ 0.09ug/mL) ~ wogonin (8.0 ~ 4.0 ~ 2.0 ~
1.0~0.5~0.25~0.13 ~ 0.06ug/mL) ~ rhein (20 ~ 10 ~ 5.0 ~ 2.5 ~
1.3+0.6 ~0.3ug/mL) ~ emodin (25.0~12.5~6.3-~3.1~1.6~0.8 ~
0.4 ug/mL) ~ chrysophanol (5.0 ~2.5~13-~0.6~03~0.16 ~
0.08ug/mL) » B~ 200 uL A %2 7% % » & B 4c » 150ul pH 5.0
buffer~ 50ul 24 % C 2% (150mg/mL)> "t &2 & & » 12 400uL
¢ fae fig 5 P~ (3 4.0ug/mL amyl paraben % p #&23 ) > * &
BT 30 #1505 9860g B AL 5 ks B fhe gk o
* ¥ F *REc{e 0 14 80uL ¥ fgi% f# > P~ 40uL i+ HPLC 4~ 47 °
L AptR s AR R G B L R R
oA bE o RERE MR RS -

2. 45 7 jF 2 FE AT
(1)# % & (precision )

REAE a  ATEE R SE AR E RSN AR
Fa'?éi;i‘f— 450 3B e sue o A R E =
FHERE NRFZ XA X B P EAFE AU R
735 (mean)~ &% % (standard deviation, S.D.) % %
B 44k (coefficient of variation, C.V.) o

(2) #r£ A& (accuracy )

VAR R p R TEIHOERE SRSk
B 2 ip¥ti% £ (relative error, RE.) % 77 2 o

(3) &7t & (sensitivity )

80



PEEEER F2600 51

jz‘ﬁﬁ‘/?/&"'ﬁ’fﬁ%?’f_i P & e e NE LT -V |
Pz kR L H 5 p4&* (limit of detection ) e
4) w4z F (recovery)
BB ood M2 PR AL T AR AN M B
Rfp 2o FRik %2 kP o2 & kR4 baicalein (6.0~ 1.5~
0.375ug/mL ) ~ aloe-emodin (6.0 ~ 1.5 ~ 0.375ug/mL) ~ wogonin
(4.0~1.0~0.25pg/mL) ~ rhein (10.0~2.5~0.625ug/mL) ~ emodin
(12.5~3.1~0.78pug/mL) ~ chrysophanol (2.5~0.6~0.16pug/mL) »
A\’}fqufﬂ—:'#ﬁ*ﬂ‘:'\'/"\éd%7 TR TR Fj;/li*ﬂ—g‘/pn?
‘éip#w%\/’a\/fé&“/f,'l KRR R Y B gt AR AR BT
BT E o
T~ B IR R AT
TR R R TR A R RBERRE T ﬁxff\ni i)
oV EEFREESI AT RPN E RPN F R
Sigma-minus method » AP} FEH R AFE 2 p AR EKE (Y) —?5? P R
(X) ie& e fFoEas (k) & :P”T F ¥ B £~ ,=0.693/k >
%ﬂ#%l%ﬂ<m>ovuaﬁ*ﬂwﬁkﬂ%ﬁkmﬁ% &
Az gpgtR T F

81



PEEEER F2600 51

%

¥ aHw

AR %A Foxiean kA2 (HPLC) 28 = § iFw # kil a e
K F AP B AR tR S A 0 @ 7 coptisine ~ palmatine ~ berberine - baicalin
baicalein » wogonin ~ emodin ~ aloe-emodin ~ rhein ~ chrysophanol » d *%
SRR S B B R AR R RS B F AT &
100 ~ 48 =~ 47 > K7 Bl4e Fig. 1o 2797 * 2 = F /g F 4
Ldpths » TE B % 4r Table 1 -

PR NP E LRSI E IR EEER L R
v RAR R A 12g 2 F2 = iR Bk E A (120mL) & K
RAERCH (3g g0 12g 2 B ) & A B B IRE S 36 ) p?af,]\,,g ,
vt fEAA Y L fEAp iR A AT R o ATy Y R T
BAMUCIRZFRCFE R RS s RA SR E G AP 2L AT
2od N ALFRELBES > FINBEAREEFEFHE D NBETL
¥ E - kST 45 A\ﬁp\ A AT ﬁ;’u‘&%ﬁé’rﬁﬁﬁzé—a s 15 T B4
Fig. 2 #f7r o 2 & A3 x? ¥ T 82 kR F % 2 4g & S4c Table 2 #7
RE=N RS S Ul i (r>0.999) k572 2045 % R T intra-run ¥
inter-run 2_ £ s % 4 Table 3 ~ Table 8 #7717 » £ 8 %# (C.V.) &2 4p ¥t
HABLTRLPFPN AL R EER L o L3 A2 v e
%o &% dhoTable 9 9757 » L Ew fad 430 71.8 ~ 117.0% o & F it
L R R T Fra

‘s,

1

}'\

N

T A% Hom AP X A4 coptisine ~ palmatine - berberine » & %
= B A Fdk ,Lb*ﬂag’z 3T ﬂi?q’ﬁ:fg‘?’ﬁﬁé%lﬁi’%%ﬁkﬂi
Wh-R>FlaTv Py s+ aag BRI > g7 % - Baicalein ~
wogonin ~ emodin ~ aloe-emodin ~ rhein ~ chrysophanol P/ 12 & & it & #H4~
(sulfates/glucuronides ) i &35k ® ~ @ rhein w 5 R34+ 3 &0 BT
5 fs = & % 02 sulfates &2 glucuronides R # “,ﬁ% pREBEAFT A
FHNFEF L AT EE R BRSSO o
RS TR A URER R R RRA R AR
LRAE A A RENEGRY ARLF A S A
RATAR R o HTF X ﬁ***%&\#ﬁﬁ~ﬁﬁ§§;gm$gyg
¢ » % % 4 Table 10 ~ Table 33 %70 0 kAL 2 TR “f & 4 Fig. 3
~Fig. 8 #7171 o b- L & = & KRR W T m‘* % 4 Table 34 %z 7 > baicalein »
aloe-emodin & chrysophanol AR 2 “,ﬁ% F (% ofdose) & k4 HEEOH B

82



PEEEER F2600 51

A ’Ji)%@é?l] » thein P Z_-K 7 F} FPLy o E NP2 L B 5 b baicalein
2 wogonin ** 36 /| FFRF 20 R AFEE D I A3 3.2% ~4.9%2 B o @ BRER
= 4 aloe-emodin ~ rhein ~ emodin ~ chrysophanol B] 7 11.3% ~ 89.1%2.
o P A R AT 4R B 2 baicalein &2 wogonin® ¥ rhein £ 1! 5 3 & 71.3%

%W%’”ﬁ*“m®$*ﬂwéﬁ°iﬂﬁﬂv R A E ALY

2 ,&‘(49-50) ,

7 rhein p d & % # glucosides *t » ¥ 3 3¥ 7 dianthrone 3] 5 F
)4 sennosides A ~ B T i ¥ SR} 5 ig ¢ 4% glucosidase (K fF 0 @ {8
ERppriico 24 C-CaBRAfEF BB AR < rhein> ¥ *F > sennosides
C~D~E~F ~rheidin A (rhein-emodin dianthrone) ~ rheidin B (rhein-
chrysophanol dianthrone) ~ rheidin C (rhein-physcion dianthrone) ~ sennidin
C (rhein-aloe-emodin dianthrone) % dianthrones 7= % rhein 2. % 44 » 7]
P F 0L thein 2 et E 5 B A E g 02 K T rhein 2. A
¥ ¥RFH7 Hsgd o gt ¢k chrysophanol bianthrone v aloe-emodin
bianthrone 4 %] &_chrysophanol §= aloe-emodin #10 4& 4 o F] L 534 + F
ST AL AT kP 7R B E T AR T b

&8 4 2 4 sulfates £2 glucuronides 2 PP st "f i ,;‘gu VLo
AR 2 Ap g2 e # fﬁ » 4 Table 35 #7717 o %% & Zd §gv * 5/
AP E GRS F o pRE: 1’53\"' Alts 0 & SHcz 90%F 5 B EEA
S SIE R S & 80~120% CIREAREE oE ] L ZHcz 90%T R EE
iF“ﬁ&Eﬁ*?‘SO%ZS%—‘ﬁ’ R%ii?ﬁ#ﬁéﬁ'h‘ﬂﬂb%' il
ACIRAHAZZFTIHECFE > AL P AEAMpEN “%r‘ wogonin
o REA L e 2 R B PR TR

A ;éﬁ 2 pFEL 2 T pagt % % (% of dose/h ) » 4 Fig. 9~Fig. 20
TR B AR B REORLEAALP LR > HRGE 24
aloe-emodin ~ rhein ~ emodin ~ chrysophanol ** 0-4 -] BF 2 ff\,.’i Ft “,érf R
% > baicalein £2 wogonin ** 0-12 /| & 3 48 2 42 “$ P ST RTR 2R f R
5 AR o

L Ry < Sigma-minus method » 1448 b £ IR p R
Ho g pF R e ﬁ?’ '#”f‘ﬁ; ¥ Beis o H %\'#Hf I ‘J’-‘%'!ir'
Table 10~Table 33 #7771 » & N#tA «#’J}*“‘T ‘R BRLIBES A
Table 36 #17+ v PRk HAhT A {4 » baicalein ~ aloe-emodin % emodin 2
sulfates #”T T HECRR AL o RS A2 Z R iGeF S 0 &
o [ “$ = $ R MHE X 5 4 aloe-emodin sulfates ¥ & i 9~14h 2
+ » @ chrysophanol sulfates/glucuronides # 3.7~6.7h =+ » 2 & < % 4

83



PEEEER F2600 51

%> 5h 22 10h 2

F'B‘ l"]LL H
X PR E S NF

\\

WEAR PRI RY o oo P KS=
FALG B3R el - P Z SRAPRE D N RINs R
EROV L TP R E G ER S FEEFY

i o

84



B2

K’Fﬁa%&iﬁ $268 %1y
A FERYE S AE] R
SE AT R
-~ ¢ EG LKA
{ a8

piTflez =

1‘16[’

® Hs F ok ?“'}’*'f'l
ﬁw]ﬁﬁp*ﬁwiéi%ﬁiﬁ’ﬂ}
22 3R 1 Ok SR A B it 2 oedp B iR
ﬂx&f;‘zmﬂ"‘ S

e

R E (T
m KPR LIS o — Sk ‘f}:‘]@lgﬂ |1 * & E gx,;;}%\/% ﬂF‘ [
EAPTHPN 2SR G R EE R RAE -
@ [ R TS N Y
FEARRGWEEELF Y o
AP ERAEAG G P ATRE AP RGEEED G IR
BB rREN L MR R R TR iﬁ&%}%f sf.ﬁf@:’* 2=
S 2 (kIR
o G RILAEBNE R RRAREL AR SEATLT R
FRAAAPN A MERLRE  VRERAHUBLEEHNTFTE
LR
IR AEFENTIELZAREFAY B REHH4 FEA T 7
2 H D E 2 PR R T R AP B2 WA SRR S s i
YRR AL PR A S N U | ST F*?%IFLA vz grh o
e
j\;_:rw L%Nk? f—,;{}rmfﬁrﬂl % ¢ %
BEETY

Az

*®

%E‘é ’ Igﬂ\ J‘% F’I,{)I,E«f "—L’:‘,\. 7;}'3;‘11-

L2+
F

2 R ¢ 3% %5 CCMP94-RD-019
S e

85



PEEEER F2600 51

GANFE AP O

1L3ERH P 4 F &k o ¢ %%—p’—;* dRAE > AL w0 1997 o

2 AT P F o A ER A« R WA £ 0 1990

3RARE R 1P FINR AR L 04 b o g FE1987 5 11(11) 1 15-17 ¢

4 %AEH R 1Y FIREISREE R 66 b o f %Y FAELE1995 5167 0

SHELE L =R FDTRERY o %o 7 F 1990 11(7) : 317 -

6 F e 2B AR DR R o 2L FH1989 31438
2z F BB RS o Pt F 1987 0 9(4) 1 36 -

Ji

J
=
S
=
e
i
»
i

BEE & ! =5 Qe FhERA IR o 27 7 F 2001050 45-46 -
0. F~ F RS EL gk g N 60 bl e F 57 FEN9855 3

10. 34k % t =2 F e Fioh PN E N %Ry o P FLEITLI0G
1998 ; 14(1) : 16-18 o

1. BZAES F a3 Pl F /5o F 8 85 3 nFEmr o 7 o0&
1993 ; 15(2) : 1001-1528 «

1248 2= FHEFISRAPN B LR g mrtr 7 F A RS 1998
7(10) : 1599 -

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 2000; 20(11):849-52.

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 2002; 175(2):289-96.

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

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

86



PEEEER F2600 51

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

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 2001; 29(3-4):459-67.

19. Gabrielska J, Oszmianski J, Zylka R, Komorowsla M.: Antioxidant activity of
flavones from Scutellaria baicalensis in lecithin liposomes. J Biosci 1997;
52:817-823.

20.Ryu SH, Ahn BZ, Pack MY.: The cytotoxic principle of Scutellariae Radix
against L1210 cell. Planta Med 1985; 5:462.

21.Ikemoto S, Sugimura K, Yoshida N, Yasumoto R, Wada S, Yamamoto K,
Kishimoto T.: Antitumor effects of Scutellariae radix and its components

baicalein, baicalin, and wogonin on bladder cancer cell lines. Urology 2000;
55:951-955.

2248 4 B F B BREEAR S FlF A2 2 Eriine i il
o P EHE e 1995 ;5 11:16-9

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

24. Arora A, Nair MG, Strasburg GM.: Antioxidant activities of isoflavones and
their biological metabolites in a liposomal system. Arch Biochem Biophys 1998 ;
356 :133-41.

25.Jha HC, von Recklinghuasen G, Zilliken f.: Inhibition of in vitro microsomal
lipid peroxidation by isoflavonoids. Biochem Pharmaco 1985 ; 34: 1367-9.

26. Donowitz M, Wicks J, Sharp GW, Rev. Infect. Dis. 8 (Suppl. 2) 1986; 8: S188.

27.Mitani N, Murakami K, Yamaura T, Ikeda T, Saiki I, Cancer Lett. 2001; 165:
35.

28.Zhou H, Mineshita S. J. Pharmacol. Exp. Ther. 2000; 294: 822

29.0huchi K, Kamada Y, Levine L, Tsurufuji S.: Glycyrrhizin inhibits
prostaglandin E2 production by activated peritoneal macrophages from rats.
Prostaglandins & Medicine 1981; 7: 457-463.

87



PEEEER F2600 51

30. % F2 P HE AP CIRLESILE LB DS TN o 7 FELT TR
1996 ; 12 : 542-544 -

BLERSCFEMN R0 K 3 AFHE ] KT R R e R
HEH o A Er @ffﬁé% 1998 ; 33 : 341-343 -
32.Kitagawa K, Nishino H, Iwashima A.: Inhibition of the specific binding of

12-O-tetradecanoylphorbol-13-acetate to mouse epidermal membrane fractions
by glycyrrhetic acid. Oncology 1986; 43:127-130.

33.0Okabe H, Shibata S, Fujiki H, Sugimura T.: Glycyrrhetic acid inhibits
tumor-promoting activity of teleocidin and 12-O-tetradecanoylphorbol-
13-acetate in two-stage mouse skin carcinogenesis. Japanese Journal of Cancer
Research 1986; 77:33-38.

34.Chung JG, Chang HL, Lin WC, Wang HH, Yeh CC, Hung CF, Li YC.:
Inhibition of N-acetyltransferase activity and DNA-2-aminofluorene adducts by
glycyrrhizic acid in human colon tumour cells. Food & Chemical Toxicology
2000; 38:163-172.

35. Hattori T, Ikematsu S, Koito A, Matsushita S, Maeda Y, Hada M, Fujimaki M,
Takatsuki K.: Preliminary evidence for inhibitory effect of glycyrrhizin on HIV
replication in patients with AIDS. Antiviral Research 1989; 11:255-261.

36.Ito M, Nakashima H, Baba M, Pauwels R, De Clercq E, Shigeta S, Yamamoto
N.: Inhibitory effect of glycyrrhizin on the in vitro infectivity and cytopathic
activity of the human immunodeficiency virus [HIV(HTLV-III/LAV)]. Antiviral
Research 1987; 7:127-137.

37.Hirabayashi K, Iwata S, Matsumoto H, Mori T, Shibata S, Baba M, Ito M,
Shigeta S, Nakashima H, Yamamoto N.: Antiviral activities of glycyrrhizin and
its modified compounds against human immunodeficiency virus type 1 (HIV-1)

and herpes simplex virus type 1 (HSV-1) in vitro. Chemical & Pharmaceutical
Bulletin 1991; 39:112-115.

38.Ohtsuki K, Iahida N.: Inhibitory effect of glycyrrhizin on polypeptide
phosphorylation by polypeptide-dependent protein kinase (kinase P) in vitro.
Biochemical & Biophysical Research Communications 1988; 157:597-604.

39.1to M, Sato A, Hirabayashi K, Tanabe F, Shigeta S, Baba M, De Clercq E,
Nakashima H, Yamamoto N.: Mechanism of inhibitory effect of glycyrrhizin on

88



40.

41.

42.

43.

44.

45.

46.

47.
48.
49. ;

50.

PEEEER F2600 51

replication of human immunodeficiency virus (HIV). Antiviral Research 1988;
10:289-298.

Pliasunova OA, Egoricheva IN, Fediuk NV, Pokrovskii AG, Baltina LA,
Murinov lul, Tolstikov GA.: The anti-HIV activity of beta-glycyrrhizic acid.
Voprosy Virusologii 1992; 37:235-238.

Utsunomiya T, Kobayashi M, Pollard RB, Suzuki F. Glycyrrhizin, an active
component of licorice roots, reduces morbidity and mortality of mice infected
with lethal doses of influenza virus. Antimicrobial Agents & Chemotherapy
1997; 41:551-556.

Watanbe H, Miyaji C, Makino M, Abo T.: Therapeutic effects of glycyrrhizin in
mice infected with LP-BM5 murine retrovirus and mechanisms involved in the

prevention of disease progression. Biotherapy 1996; 9:209-220.

Utsunomiya T, Kobayashi M, Ito M, Pollard RB, Suzuki F.: Glycyrrhizin
improves the resistance of MAIDS mice to opportunistic infection of Candida
albicans through the modulation of MAIDS-associated type 2 T cell responses.
Clinical Immunology 2000; 95:145-155.

Cinati J, Morgenstern B, Bauer G, Chandra P, Rabenau H, Doerr HW,
Glycyrrhizin: An active component of liquorice roots, and replication of
SARS-associated coronavirus. The Lancet 2003; 361: 2045-6.

H. Ching, Y.C. Hou, S.L. Hsiu, S.Y. Tsai and P.D.L. Chao: Influence of honey
on the gastrointestinal metabolism and disposition of glycyrrhizin and
glycyrrhetic acid in rabbits. Biol. Pharm. Bull 2002; 25: 87-91.

M.Y. Lai, C.C. Chen, S.L. Hsiu and P.D.L. Chao: Analysis and comparison of
baicalin, baicalein and wogonin contents in traditional decoctions and
commercial extracts of Scutellariae Radix. J Food Drug Anal 2001; 9: 145-149.

ﬁﬁ&%ﬂ%ﬁpzw&@ﬁ%ﬁ&ﬁ@w&ﬁzﬁJme
FrckatEd § o EF 2 WE F 2 4 MAp R %A% > 2003 -
LR SR P S ML SR R S E L R

8 FEFG RT3 ELBY o
X

PR ZF BB B R L R ERERE  FRFE S
BEEFPTAAFI 9l ALk o

89



CEEEE F26H B 1P
& Jer AT N R o o
SIY BEALE NG FrlRiFLFY FHELR G St 2005 &

52, Y K B TRA RS S E%E R (TR
e . 2 I, B R R = S © rr,}{}‘;t,fgri% P 3 %g_-é , 5oL,
2004 £ o FELRE o4

90



PEEEER F2600 51

M~ Bl %
Table 1 Comparison of contents (wmoL) in decoction and commercial extract of
SHSST
Constituents decoction Commercial extract
(umoL/120 mL) (umoL/3 g)
Baicalein 741.2 416.5
Aloe-emodin 128.1 50.8
Wogonin 160.3 109.9
Rhein 196.2 91.0
Emodin 41.6 19.1
Chrysophanol 11.6 3.9

Table 2 The regression equations, concentration ranges and correlation coefficients

of constituents of SHSST in urine.

Constituents Regression equations Con.c range (ug/mL) r

baicalein Y =0.0745 X - 0.0056 0.19 ~ 12.00 0.9998
wogonin Y =0.0758 X - 0.0007 0.06 ~ 8.00 0.9996
emodin Y =0.0984 X -0.0129 0.20 ~ 25.00 0.9999
aloe-emodin Y =0.1204 X + 0.0004 0.09 ~12.00 0.9999
rhein Y =0.0955 X + 0.0305 0.16 ~20.00 0.9999

chrysophanol Y =0.1760 X - 0.0060 0.08 ~5.00 0.9998

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

Intraday Interday

Conc Precision Accuracy Precision Accuracy
(ug/mL)  Mean = S.D.(C.V.%) (%) Mean + S.D.(C.V.%) (%)
12.0 124+0.2 (1.4) 3.0 122+04 (2.9) 1.8
6.0 6.0+0.1 (0.8) 0.5 6.0+£0.1 (14 0.1
3.0 29+£0.1 (1.8) 2.1 29+£0.1 (24 -1.7
1.5 1.5+£0.1 (2.8) -3.3 1.5+£0.0 (1.1) -1.0
0.8 0.7+£0.1 (2.5) -0.8 0.8+0.0 (1.5 0.4
0.4 04101 (24 5.1 04100 (5.6) 10.3

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

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ug/mL)  Mean = S.D.(C.V.%) (%) Mean + S.D.(C.V.%) (%)
8.00 8.27+£0.12 (1.41) 3.31 8.00 £ 0.52 96.53) 0.06
4.00 4.07£0.07 (1.72) 1.70 3.97£0.19 (4.76) -0.81
2.00 1.95£0.02 (1.03) -2.25 1.96 £0.01 (0.45) -2.13
1.00 0.94£0.02 (2.47) -6.31 0.9510.01 (1.36) -4.59
0.50 0.46 £0.01 (1.14) -8.92 0.46 £ 0.02 (3.96) -8.44
0.25 0.22 £0.01 (3.75) -12.19 0.22+£0.01 (2.30) -11.41
0.13 0.13£0.01 (8.65) 1.89 0.12+£0.01 (6.53) -3.36
0.06 0.06 £0.01 (13.05) -3.45 0.07 £ 0.00 (0.89) 4.08

n=3

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

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ug/mL) Mean + S.D.(C.V.%) (%) Mean + S.D.(C.V.%) (%)
25.0 25.8£0.3 (1.3) 33 25.1+14 (5.9) 0.25
12.5 12.7£0.1 (0.8) 1.8 12.5+0.3 (2.5) -0.22
6.3 6.2+0.1 (1.1) 0.0 63102 (2.7) 0.26
3.1 3.0£0.1 (2.0 -4.1 30+£0.1 (3.1) -5.57
1.6 1.5+£0.0 (0.9) -5.7 1.5+0.0 (3.0) -4.75
0.8 0.7£0.0 (1.2) -5.3 0.810.1 (7.4) -1.01
0.4 04+£0.0 (1.1) 4.6 04100 (8.9 10.54

n=3
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Table 6 Intraday and interday analytical precision and accuracy of aloe-emodin in

urine
Intraday Interday

Conc Precision Accuracy Precision Accuracy
(ug/mL) Mean + S.D.(C.V.%) (%) Mean + S.D.(C.V.%) (%)
12.0 123 +0.1 (0.9) 2.5 119+0.5 (44) -1.2
6.0 6.1+0.1 (1.1) 1.5 59+03 (4.6) -1.4
3.0 3.0£0.0 (1.3) -0.1 3.0£0.1 (2.1) -0.5
1.5 1.5+£0.0 (2.1) 2.3 1.4+£0.0 (2.3) -3.9
0.8 0.7+£0.0 (0.9) -3.8 0.7+£0.0 (6.2) -1.7
0.4 04+£0.0 (2.1) -6.6 04100 (5.8) -5.0
0.2 0.2+£0.0 (8.0) 3.5 02+0.0 (9.1) -5.1
0.1 0.1£0.0 (3.1) -3.0 0.1£0.0 (9.5) 5.7

n=3

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

Intraday Interday

Conc Precision Accuracy Precision Accuracy
(ug/mL) Mean + S.D.(C.V.%) (%) Mean + S.D.(C.V.%) (%)
20.0 205+£04 (2.1) 2.5 205+04 (2.0 23
10.0 102£0.1 (0.8) 1.5 10.1+£0.1 (0.8) 1.0
5.0 51£0.1 (1.2) 1.7 51101 (L.3) 1.8
2.5 26102 (7.2) 3.6 26102 (7.0 33
1.3 1.3£0.1 (7.0) 43 1.3+£0.1 (3.9) 1.7
0.6 0.6+0.1 (9.0 -3.3 0.6+0.0 (7.9 -4.7
0.3 03+0.0 (13.2) 2.5 0.3+£0.0 (11.5) 9.4

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

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ug/mL) Mean = S.D.(C.V.%) (%) Mean + S.D.(C.V.%) (%)
5.0 53103 (6.3) 6.0 49+£04 (7.7) -1.5
2.5 26+0.1 (3.9 5.7 251202 (7.1) -0.7
1.3 1.3+£0.1 (4.6) 1.6 1.2+0.1 (9.5) -0.7
0.6 0.6+0.0 (3.8) 2.2 0.6+0.0 (5.7) -3.2
0.3 03£00 (4.8) -4.0 03100 (10.3) 4.5
0.2 0.2+£0.0 (10.2) 3.8 0.2+£0.0 (6.4) 14.5
0.1 0.1+0.0 (3.7) 3.6 0.1+£0.0 (3.4 3.7

n=3

Table 9 Recoveries (%) of constituents of SHSST from urine

Conc. Spiked Recoveries (%).

1 2 3

Constituents

(ug/mL) Mean £ S.D

6.00 92.87 95.70 95.11 94.56 £1.50

Baicalein 1.50 104.07 106.65 102.43 104.39 £2.13
0.38 113.58 120.48 117.05 117.04 £ 3.45

4.00 86.67 89.59 88.98 88.41 £1.54

Wogonin 1.00 95.20 95.62 91.88 94.23 £2.05
0.25 103.60 109.67 105.84 10637 +3.07

12.50 84.47 86.17 87.12 85.92+1.34

Emodin 3.13 94.42 95.96 93.11 94.50£1.43
0.78 112.57 117.86 114.36 114.93 £2.69

6.00 86.87 89.12 89.09 88.36 £ 1.29

Aloe-emodin 1.50 93.05 95.41 91.82 93.43 £1.82
0.38 98.42 102.12 99.34 99.96 £1.92

10.00 68.91 74.97 71.51 71.80 £3.04

Rhein 2.50 69.26 71.75 75.94 72.32 +3.38
0.63 87.81 92.24 87.13 89.06 £ 2.77

2.50 78.85 82.54 87.39 82.92+4.28

chrysophanol 0.63 80.35 92.43 94.25 89.01 £ 7.56
0.16 93.04 105.07 93.04 97.05+6.95

n=3
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Table 10 Urinary excretion (% of dose) in each time interval and t;, (h) of baicalein
sulfates after dosing of SHSST decoction to sixteen volunteers.

Tmeth) 1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16 MeanxS.D

0-2 05 23 25 21 12 09 29 13 21 08 3.6 09 27 22 32 26 2.0 £09
2-4 19 06 27 00 21 05 16 06 16 09 19 04 18 1.0 28 15 14 £0.8
4-6 22 08 33 14 10 03 08 0.7 21 1.0 3.0 05 00 6.7 22 0.0 1.6 £1.6
6-8 45 26 47 00 04 13 25 15 19 26 07 00 45 22 00 3.0 20 £1.6
8-10 09 14 32 22 14 16 29 1.0 27 27 05 31 24 06 35 12 2.0 £1.0
10-12 1.8 25 22 00 0.1 2.0 46 10 14 1.1 06 29 23 09 22 19 1.7 £1.1
12-24 56 6.0 39 49 02 1.0 72 0.1 22 39 1.1 13 34 24 41 36 32 $£2.1
24-36 0.0 0.0 50 1.7 0.0 0.0 00 00 22 0.5 0.0 06 46 0.0 42 1.7 13 £1.8

(;ﬁﬁ:) 174 16.1 27.5 122 64 7.6 22.6 63 163 135114 9.8 21.7 159 22.1 155 152 £6.0

%ofdose 23 22 37 16 09 1.0 3.0 09 22 18 15 13 29 21 3.0 21 20 08

tip(h) 6.1 85 9.1 82 21 35 75 38 78 62 35 51 101 37 99 7.1 64 £2.5

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

Tmeth) 1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16 MeanxS.D

0-2 21 16 1.7 08 06 08 03 09 14 01 15 12 16 06 14 19 12 0.6
2-4 1.5 04 18 00 13 05 1.0 05 09 1.3 1.1 08 1.1 0.7 1.1 09 09 04
4-6 14 05 18 05 05 04 04 05 1.1 09 15 1.1 00 0.8 1.1 00 0.8 0.5
6-8 33 16 24 00 02 1.0 1.7 1.0 1.0 23 06 00 26 12 00 09 12 =1.0
8-10 06 03 20 13 08 1.1 19 07 0.8 25 05 31 16 1.5 1.8 07 13 £0.8
10-12 1.1 14 14 00 06 14 29 06 0.7 1.1 0.6 23 0.8 13 1.1 09 1.1 0.7
1224 30 30 18 1.2 02 06 0.6 03 1.0 35 1.6 1.9 12 20 20 1.5 1.6 0.9
24-36 . 0.0 00 1.8 06 00 0.7 00 04 00 13 1.1 00 00 1.0 00 05 0.5 =05

Total
(umol) 13.0 87 148 44 42 65 89 48 7.0 129 84 105 89 92 85 72 8.6 3.0

% ofdose 1.8 1.2 2.0 06 0.6 09 12 07 09 1.7 1.1 14 12 1.2 1.1 1.0 1.2 04

tipth)y 52 82 73 86 26 5.1 3.0 51 42 63 83 48 38 6.8 57 6.0 57 +£1.8

95



PEEEER F2600 51

Table 12 Urinary excretion (% of dose) in each time interval and t;,, (h) of aloe-

emodin sulfates after dosing of SHSST decoction to sixteen volunteers

Timeth) 1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16 MeantS.D
0-2 35 24 17 21 12 13 38 1.7 34 1.1 25 17 34 19 22 32 23 109
2-4 19 05 1.8 00 21 1.1 15 04 20 03 16 13 12 20 20 14 13 07
4-6 07 03 09 11 01 08 04 04 12 00 04 08 00 15 04 00 0.6 205
6-8 07 04 05 00 01 09 06 03 1.7 00 04 0.0 07 13 0.0 09 05 05
8-10 0.1 01 03 07 04 07 03 01 15 02 05 00 04 08 05 02 04 04
10-12 03 02 02 00 02 09 03 01 13 01 03 00 06 09 04 04 04 04
1224 12 08 07 15 04 14 00 05 65 1.0 18 42 1.0 26 15 21 1.7 1.6
2436 10 00 14 10 00 1.7 00 00 78 08 08 1.1 22 39 04 09 14 20
Total
(umol) 93 48 75 64 46 88 69 35 254 36 84 91 95 149 74 9.0 87 153

%ofdose 7.3 3.7 59 50 3.6 69 54 28 199 28 65 7.1 74 116 58 7.0 6.8 4.1
tipth) 95 5.8 11.8 11.1 3.8 10.1 2.5 25 146142 79 85 152129 65 83 9.1 4.1

Table 13 Urinary excretion (% of dose) in each time interval and t;, (h) of

aloe-emodin glucuronides after dosing of SHSST decoction to sixteen

volunteers
Time(h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+S.D
02 24 14 09 10 05 08 22 08 1.8 00 1.4 12 18 1.1 12 17 13406
2-4 12 03 1.0 00 00 0.7 1.0 02 0.7 05 07 09 09 1.0 08 09 0.740.4
4-6 04 02 05 06 01 07 03 02 12 02 05 09 00 1.1 03 00 04104
6 03 02 02 0.0 01 07 05 02 12 03 03 00 07 1.0 00 03 04+04
810 0.0 0.1 00 05 03 05 03 0.1 1.3 0.1 03 0.0 03 08 03 02 0303
10-12 0.1 0.1 0.0 00 02 06 02 0.1 11 01 03 00 02 08 03 03  0.3+0.3
1224 0.7 04 00 06 0.1 1.1 00 02 59 08 12 44 07 23 10 1.1  13+1.6
2436 0.8 0.0 0.0 0.7 0.0 1.6 00 00 65 06 1.0 1.1 1.0 2.6 07 1.0 1.1+1.6
Total
(umol) 59 29 27 33 13 6.7 44 18 19.6 2.6 56 85 57 108 4.6 5.6 5.8 +4.5
%ofdose 4.6 23 2.1 2.6 1.0 52 34 14 153 2.1 44 6.6 44 84 36 44 45435
tip(h) 11.6 54 1.4 102 3.8 6.8 2.5 42 147 11.1 10.5 83 11.6 11.4 10.2 5.8 8.1£3.9
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Table 14 Urinary excretion (% of dose) in each time interval and t;,, (h) of wogonin
sulfates after dosing of SHSST decoction to sixteen volunteers

Tmeth) 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 MeantS.D

0-2 04 00 03 00 02 00 07 04 05 00 04 08 04 04 05 0.6 0.3%0.3
2-4 00 0.0 02 00 03 00 01 02 03 0.0 02 07 00 0.0 04 0.1 0.2 +0.2
4-6 04 03 04 01 02 00 01 00 08 0.0 05 09 00 0.0 0.7 0.0 0.3 0.3
6-8 1.3 09 05 00 0.1 05 08 03 06 0.0 01 00 0.7 0.8 0.0 0.6 0.5+0.4
8-10 0.1 04 05 00 03 05 07 02 09 00 02 14 04 05 0.7 0.2 04104
10-12 03 0.6 02 00 00 05 1.0 03 03 00 02 00 03 04 03 04 0.3%0.3
12-24 16 22 0.7 00 00 07 1.6 03 00 00 05 0.0 05 00 0.8 0.0 0.6 £0.7
24-36 0.6 0.0 06 00 00 0.0 00 00 00 0.7 01 00 00 0.0 00 04 02103

Total
(umol) 47 44 34 0.1 1.1 23 50 1.7 33 07 22 38 23 21 35 22 2.7+14

% ofdose 3.7 34 2.6 00 08 1.8 39 13 26 06 1.7 3.0 1.8 1.7 2.7 1.7 2.1 1.1

tipth) 75 97 86 - 34 6.1 72 54 27 - 6.1 47 52 38 55 8.6 6.0 2.1

Table 15 Urinary excretion (% of dose) in each time interval and t;, (h) of wogonin
glucuronides after dosing of SHSST decoction to sixteen volunteers

Tmeth) 1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16 MeantS.D

0-2 04 00 03 03 02 00 06 03 04 00 05 04 04 04 04 0.0 0.3 +£0.2
2-4 0.0 00 02 00 03 00 0.1 02 0.1 00 0.1 0.0 00 0.0 03 0.0 0.1 £0.1
4-6 04 0.0 03 00 02 0.0 0.1 00 09 0.0 05 05 00 0.0 0.7 0.0 0.2 0.3
6-8 1.3 00 04 00 0.1 05 0.7 03 02 0.7 0.1 00 06 0.6 0.0 03 0.4 0.4
8-10 0.1 0.0 04 00 02 0.0 07 00 02 0.0 0.1 00 04 0.0 06 0.0 0.2 0.2
10-12 03 0.0 03 00 03 05 09 00 02 00 02 08 03 00 03 04 0.3 0.3
12-24 1.2 0.0 06 04 05 06 15 00 06 1.8 03 15 04 0.0 12 0.7 0.7 0.6
24-36 0.5 0.0 06 03 0.0 0.0 00 00 0.0 0.0 03 00 0.0 0.0 0.7 0.0 0.1£0.2

Total

(umol) 43 00 32 10 17 16 46 09 26 25 21 32 21 10 42 14 23+14
% ofdose 34 00 25 0.8 13 12 36 07 20 19 17 25 16 08 33 1.1 1.8 1.1
tyo (h) 73 - 91 159 63 7.5 74 52 49 16.6 9.0 13.1 50 52 9.0 11.9 8.9 +3.9
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Table 16 Urinary excretion (% of dose) in each time interval and t;, (h) of rhein

sulfates after dosing of SHSST decoction to sixteen volunteers

Time (h)

1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16 MeantS.D

0-2
2-4
4-6
6-8
8-10
10-12
12-24
24-36

21.8 34.1 13.1 16.5 8.7 123 19.6 17.6 17.1 10.2 21.2 13.3 17.5 10.7 22.3 27.1
35.5 18.0 22.7 0.0 25.2 18.7 33.8 6.6 24.4 10.5 25.7 17.0 26.6 13.1 29.5 24.9
249 169 21.2 21.7 6.5 24.8 12.1 9.8 13.9 8.1 24.0 13.1 0.0 22.1 16.5 0.0
134 11.5 23.1 0.0 55 229192 7.8 158 6.2 154 0.0 27.9 13.7 0.0 29.6
25 4.7 140 21.0 14.7 13.8 145 48 124 94 10.8 15.1 139 8.6 193 5.6
49 88 11.6 0.0 6.9 12.1 19.0 50 10.2 41 7.8 109 9.1 9.1 143 8.0
19.1 12.8 27.1 42.6 12.9 10.5 30.5 4.5 20.8 15.5 16.8 15.7 15.6 21.8 16.0 3.5
37 00 123 52 0.0 63 0.0 3.6 86 0.0 3.0 26 45 78 27 7.6

17.716.7
20.8149.6
14.748.3
13.249.6
11.6£5.3

8.914.4
17.949.6

4.243.6

Total
(umol)

125.7106.8 145.2107.0 80.3 121.5148.8 59.7 123.2 63.9 124.8 87.7 115.0107.0 120.4106.3

109.0+25.4

% of dose 64.1 54.4 74.0 54.5 40.9 61.9 75.8 30.4 62.8 32.6 63.6 44.7 58.6 54.5 61.3 54.2 55.5£13.0

ti2 (h)

48 41 63 52 43 51 51 60 60 55 43 10 48 60 42 63

4.9+1.3

Table 17 Urinary excretion (% of dose) in each time interval and t;,, (h) of rhein

glucuronides after dosing of SHSST decoction to sixteen volunteers

Timeth) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+S.D
02 141 6.1 9.7 64 52 86 11.7 96 7.1 0.6 140 6.7 99 6.8 152166 93142
2-4 286 2.5 17.6 0.0 249 145244 43 125 6.7 158 102 152 6.5 19.7 145 13.618.3
4-6 197 2.6 162 72 7.0 22.7 10.8 6.8 8.1 59 192 69 0.0 12.9 124 0.0 9.9+6.9
6-8 8.6 2.7 189 0.0 32 181134 44 83 2.7 9.8 0.0 166 7.2 0.0 8.0 7.6 £6.4
g8-10 19 0.5 104 0.8 10.0 9.7 13.2 3.1 7.0 6.5 88 9.3 106 49 168 3.4 7.3 £4.6
10-12 3.1 0.6 9.1 0.0 52 7.6 166 38 51 37 6.1 7.1 6.8 6.0 9.5 5.1 6.0 £3.9
1224 124 19 198 7.1 7.6 6.8 225 28 11.6 9.8 106 7.2 11.0 2.0 9.8 7.7 9.4 15.6
2436 25 00 94 28 21 43 00 3.0 59 00 1.0 19 45 21 24 23 2.812.4
Total
(umol) 90.9 16.8 111.1 24.3 65.2 92.3 1125 37.7 65.6 36.0 85.3 49.3 74.6 48.5 85.7 57.6 65.8+29.3

% of dose 46.3 8.6 56.6 12.4 33.2 47.1 57.3 19.2 33.4 18.3 43.5 25.1 38.0 24.7 43.7 293 33.5114.9
tipth) 47 39 63 83 46 49 50 65 6.6 55 35 48 55 48 44 39 52+1.2
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Table 18 Urinary excretion (% of dose) in each time interval and t;,, (h) of emodin
sulfates after dosing of SHSST decoction to sixteen volunteers

Timeth) 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 MeantS.D

0-2 10 18 1.5 14 05 06 24 08 15 07 15 12 1.8 08 1.7 2.2 1.3 £0.6
2-4 07 01 14 00 06 03 1.1 02 08 00 09 06 40 05 09 1.0 08=%09
4-6 03 01 05 07 01 02 03 02 03 00 04 04 00 04 03 00 02202
6-8 0.8 04 02 00 01 02 04 02 03 00 0.1 00 0.6 04 00 06 03202
8-10 0.1 02 04 04 02 02 04 02 00 05 02 05 03 04 04 02 0320.1
10-12 03 02 05 00 0.1 03 05 02 00 0.0 02 03 00 03 02 02 02202
12-24 1.7 07 05 09 00 04 12 00 00 1.0 00 0.7 00 0.0 05 00 0505
24-36 0.0 00 1.6 00 0.0 00 00 0.0 00 0.0 00 00 0.0 00 0.0 00 0.1%04

Total

(umol) 48 34 6.7 34 16 22 63 1.7 29 23 34 38 67 27 39 42 3817

% ofdose 11.6 83 16.0 82 3.7 52 152 42 7.0 54 82 91 162 6.6 9.5 10.1 9.0%4.0

tipth) 83 80 144 7.7 29 53 64 39 18 153 28 56 1.7 3.1 52 26 59441

Table 19 Urinary excretion (% of dose) in each time interval and t;,, (h) of emodin
glucuronides after dosing of SHSST decoction to sixteen volunteers

Timeth) 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 MeantS.D

0-2 24 08 13 07 05 06 22 0.7 15 03 13 12 1.7 06 13 0.0 1.1£0.7
2-4 14 02 12 00 1.0 03 1.0 02 19 0.0 06 0.7 09 06 0.8 0.7 0.7 £0.5
4-6 05 01 05 03 0.1 02 02 02 03 00 02 04 00 02 03 00 0.210.2
6-8 0.7 0.1 05 00 00 02 03 02 00 0.0 0.1 00 04 03 00 03 0.210.2
8-10 0.1 00 05 03 01 02 03 02 00 05 01 05 04 04 03 0.2 0.310.2
10-12 02 0.1 05 0.0 0.1 03 04 03 04 0.0 02 03 0.0 03 02 0.0 0.210.2
12-24 1.5 03 05 0.0 02 04 0.0 00 00 09 00 0.7 0.0 00 04 0.0 0.3 20.4
24-36 0.0 0.0 0.0 0.0 00 0.0 00 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total

(umol) 68 1.7 49 14 2.1 22 44 1.7 40 1.7 25 38 33 25 33 1.1 3015

% of dose 16.4 4.0 11.8 33 49 53 106 41 9.7 41 6.1 93 81 59 8.0 2.6 7.1£3.7

tipth) 65 7.6 37 29 42 54 3.6 46 32 143 34 58 32 3.1 48 24 49129
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Table 20 Urinary excretion (% of dose) in each time interval and t;, (h) of

chrysophanol sulfates after dosing of SHSST decoction to sixteen

volunteers
Time(h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+SD
02 19 09 09 08 03 05 1.6 05 1.0 05 09 05 13 06 3.0 1.8 1.1 0.7
24 13 02 12 00 07 04 09 0.1 07 05 05 03 37 06 07 08 08 =08
46 04 01 06 04 0.1 03 02 0.0 03 02 02 00 00 05 0.1 00 02 02
6-8 03 0.1 04 00 00 02 03 0.0 06 05 0.1 00 09 03 00 06 03 +03
8-10 0.0 0.0 03 0.6 0.0 0.1 0.1 00 21 00 0.0 00 03 02 0.1 0.1 03 +05
10-12 0.1 0.1 02 0.0 00 0.1 0.1 00 0.1 04 00 00 0.1 0.1 01 0.1 0.1 0.1
1224 05 0.1 0.1 14 00 0.1 03 02 00 05 00 00 00 05 00 02 02 04
2436 0.0 0.0 0.0 0.0 00 00 0.0 1.0 00 00 00 04 00 10 00 04 02 04
Total
(umol) 46 1.7 38 3.1 12 1.6 36 20 47 26 18 12 63 39 40 40 31 *15
% of dose 39.5 14.4 32.3 26.8 10.3 13.6 30.7 17.0 40.8 22.2 15.1 10.7 54.0 33.2 34.3 34.6 26.8 *12.7
tip(h) 40 3.6 25 109 1.8 26 37 - 18 50 19 41 16 140 25 98 46 =38

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

chrysophanol glucuronides after dosing of SHSST decoction to sixteen

volunteers
Timeth) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+S.D
0-2 07 05 02 0.1 0.1 04 06 02 04 01 03 02 05 03 03 0.8 0.4 £0.2
2-4 04 0.1 03 0.0 03 02 02 01 03 13 02 00 04 03 03 02 0.3 0.3
4-6 0.1 0.1 0.1 0.1 0.0 0.1 00 0.1 02 09 0.1 0.0 0.0 0.1 0.1 0.0 0.1 0.2
6-8 0.1 0.1 0.1 0.0 0.0 0.1 0.1 02 00 13 00 0.0 02 0.1 0.0 0.0 0.1 £0.3
8-10 0.0 00 0.0 0.1 00 0.1 0.1 0.1 0.0 00 0.0 0.0 0.1 0.0 0.1 0.0 0.0 £0.0
10-12 0.0 0.0 0.0 0.0 0.0 0.1 0.1 02 03 04 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.1
12-24 0.0 0.0 0.0 0.0 0.1 0.1 02 02 00 0.6 0.0 0.0 0.0 0.0 0.1 0.7 0.1 0.2
2436 0.0 00 0.0 0.0 00 0.0 00 0.7 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2
Total
(umol) 1.4 08 0.7 03 06 1.1 13 1.7 13 45 0.7 02 12 09 08 1.8 1.2 £1.0
% ofdose 124 6.9 59 28 49 9.7 11.1 145112389 57 1.8 10.0 7.5 7.1 155 10.4+8.6
tiz (h) 1.9 23 14 87 54 42 64 189 57 40 19 - 25 20 54 - 5.144.5
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Table 22 Urinary excretion (% of dose) in each time interval and t;, (h) of baicalein

sulfates after dosing commercial extract of SHSST to sixteen volunteers

Timeth) 1 2 3 4 5 6 7 &8 9 10 11 12 13 14 15 16 MeantS.D
0-2 22 31 22 13 13 06 13 07 18 09 31 0.7 25 1.1 16 0.0 15+09
2-4 0.8 06 2.1 00 0.7 08 1.1 08 14 19 23 12 26 1.0 13 28 13108
4-6 07 13 26 15 08 1.1 13 09 28 1.7 21 00 00 12 12 0.0 1208
6-8 20 3.1 35 00 1.1 09 00 08 15 19 26 0.0 00 05 21 00 13+1.1
810 26 06 08 00 16 08 27 07 06 15 04 14 26 07 09 40 14+1.0
10-12 3.0 05 47 00 05 09 25 01 06 06 12 12 24 1.1 15 1.0 14+1.2
12-24 6.7 22 69 19 22 08 7.8 00 1.8 09 48 00 22 00 26 25 27124

24-36 32 2.0 62 0.0 3.1 00 31 00 25 07 53 08 56 09 3.0 24 24+19

Total

(umol) 212134291 47 112 6.0 19.8 4.1 13.1 10.1 21.8 53 179 64 143 12.7 13.247.0
%ofdose 5.1 32 7.0 1.1 27 14 47 10 31 24 52 13 43 15 34 3.0 3217

tip(h) 82 89 10.110.6 125 5.0 83 4.0 103 3.7 122 85 149 5.6 102 9.0 8943.0

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

glucuronides after dosing commercial extract of SHSST to sixteen

volunteers
Time(h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+SD
0-2 1.7 21 15 06 06 0.5 08 06 08 08 13 0.7 1.2 07 1.0 00 09 %05
2-4 05 02 1.7 00 03 05 13 05 09 15 08 13 1.1 0.7 05 09 0.8 0.5
4-6 05 06 1.8 04 03 0.6 08 00 1.5 1.1 09 0.0 00 06 04 03 0.6 0.5
6-8 1.4 21 25 00 05 05 00 04 08 14 1.1 0.0 00 04 1.1 00 0.8 0.8
8-10 22 02 0.7 00 07 07 19 05 03 1.1 03 1.1 27 05 04 12 09 +0.7
10-12 24 02 3.0 0.0 02 07 17 0.1 02 04 05 12 04 06 05 03 0.8 *0.9
12-24 39 93 36 02 09 05 52 02 00 0.8 1.5 1.2 00 00 09 09 1.8 £25
24-36 1.3 00 22 00 04 1.0 25 00 00 00 12 0.0 0.0 0.0 00 0.0 0.5 0.8
Total
(umol) 14.0 148 169 1.3 4.0 5.0 142 23 46 70 7.7 54 53 34 48 36 72 48
% ofdose 34 35 41 03 10 12 34 06 1.1 17 1.8 1.3 13 08 12 09 1.7 #*1.2
tip(h) 65 35 75 59 70 64 90 74 1.8 34 90 59 28 45 47 59 57 21
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Table 24 Urinary excretion (% of dose) in each time interval and t;,, (h) of aloe-

emodin sulfates after dosing dosing commercial extract of SHSST to

sixteen volunteers

Timeth) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+SD
0-2 14 1.1 07 09 09 06 06 0.7 19 05 1.1 03 14 12 1.0 00 0905
2-4 04 02 06 00 04 07 06 03 12 05 09 08 0.8 07 07 1.7 07204
4-6 03 02 04 07 05 07 06 0.1 1.3 04 05 00 0.0 1.1 03 00 04£04
6-8 04 03 03 00 04 05 00 00 12 02 05 0.0 00 06 05 00 03x03
g-10 04 0.1 0.1 00 04 03 04 0.1 09 03 01 03 1.0 05 02 07 04+03
10-12 05 0.1 1.0 00 01 03 04 0.0 09 13 04 1.1 06 12 03 03 05404
1224 17 08 0.7 1.8 15 1.0 1.5 0.1 35 04 1.1 29 14 21 1.1 1.1 14409

2436 00 09 3.6 1.1 21 16 19 05 49 08 16 24 29 02 00 23 1.7£14

Total

(umol) 32 3.7 74 44 64 58 6.0 1.8 158 44 63 78 81 75 40 60 63431
% of dose 10.2 7.3 14.5 8.6 12.6 11.5 11.7 3.5 31.2 8.7 124 154 159 148 79 11.9 124 16.0
tip(h) 8.8 15.6 25.3 12.8 15.7 13.1 14.9 26.7 14.5 9.0 13.6 13.2 183 4.6 6.9 17.6 144459

Table 25 Urinary excretion (% of dose) in each time interval and t;, (h) of aloe-
emodin glucuronides after dosing commercial extract of SHSST to sixteen

volunteers
Time (h) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeantS.D
0-2 1.3 07 05 0.6 05 04 04 04 08 03 06 05 07 08 0.7 00 0603
24 02 0.1 04 00 01 04 08 02 07 04 04 08 06 05 02 05 04402
46 03 0.1 03 04 04 05 04 0.1 04 03 02 00 00 08 0.1 01 03%02
6-8 03 02 0.1 00 04 04 00 00 07 02 04 00 00 04 02 00 0202
8-10 03 0.0 00 00 04 03 03 0.1 06 02 0.1 06 06 04 00 04 03402
10-12 03 0.1 02 00 0.1 03 02 00 04 00 02 09 02 09 00 03 0.3+0.3
1224 1.1 18 03 13 13 1.1 03 01 20 03 1.1 3.0 06 18 0.0 09 1.1+08
24-36 0.0 27 04 07 18 1.5 1.0 05 2.0 06 07 1.9 08 3.0 00 09 1.2+09
Total
(umol) 38 57 23 3.1 50 49 33 14 76 22 36 78 34 86 1.0 3.1 42423
% ofdose 7.4 112 45 6.1 99 9.6 6.5 2.7 150 43 7.0 153 6.8 17.0 2.0 6.1 8.2145
tip(h) 89 24.1 11.7 33.1 16.3 6.8 154 23.3 12.4 14.1 10.5 11.4 12.1 15.7 3.5 129 145472
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Table 26 Urinary excretion (% of dose) in each time interval and t;, (h) of wogonin
sulfates after dosing dosing commercial extract of SHSST to sixteen

volunteers

Timeth) 1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16 MeantS.D

0-2 04 09 03 00 02 02 04 04 05 05 06 06 06 05 04 00 04202
2-4 00 01 02 00 0.1 01 03 03 04 00 02 00 03 00 00 06 02%02
4-6 0.1 05 03 01 0.1 04 02 02 1.0 04 06 00 00 02 03 00 03203
6-8 06 1.0 09 00 02 02 00 02 04 00 04 00 00 00 04 00 03203
g&10 0.7 02 02 00 02 02 07 02 02 03 01 12 00 00 02 12 03104
10-12 05 0.1 0.8 00 0.1 03 0.7 00 02 00 02 00 05 00 03 03 02103
12-24 11 08 19 00 0.7 04 18 00 04 00 03 0.0 00 00 03 09 052106
24-36 06 0.0 19 00 00 00 05 00 04 00 03 00 1.1 13 03 0.0 04206

Total

(umol) 40 36 65 01 16 1.7 45 14 35 1.1 26 1.8 24 19 22 30 2615

%ofdose 3.7 33 59 0.1 14 16 41 13 32 10 24 1.6 22 18 2.0 27 2414

tipth) 7.8 49 124 - 85 50 69 3.0 75 3.7 7.7 - 293293 76 57 99485

Table 27 Urinary excretion (% of dose) in each time interval and t;; (h) of wogonin
glucuronides after dosing commercial extract of SHSST to sixteen volunteers

Time(th) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeantS.D

0-2 04 00 03 00 02 02 03 04 04 00 05 03 07 04 04 00 03202
2-4 04 00 02 00 00 00 02 00 03 00 02 00 03 00 00 08 0202
4-6 0.1 00 04 01 0.1 00 0.1 02 08 00 05 00 00 03 02 00 02202
6-8 0.5 00 08 00 02 02 00 01 02 00 03 00 00 02 03 00 0202
810 0.6 00 02 00 03 00 08 0.0 02 0.0 0.1 00 09 00 0.1 00 02+03
10-12 0.5 00 1.0 00 01 03 07 0.0 02 0.0 0.1 07 0.1 03 02 02 03+03
12-24 1.0 00 1.8 00 05 04 18 0.0 00 0.0 05 09 04 00 03 0.7 0506

24-36 0.8 00 1.7 00 02 00 04 0.0 00 0.0 03 0.0 0.8 0.0 02 00 0305

Total
(umol) 45 00 64 0.1 1.7 1.1 43 07 22 00 25 19 31 12 1.7 16 2.1+1.8

% ofdose 4.1 00 58 0.1 15 1.0 39 0.7 20 00 23 1.8 29 1.1 16 15 1.9 +1.6

tipth) 93 - 114 - 79 98 63 29 23 - 7.7 164126 43 74 109 84140
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Table 28 Urinary excretion (% of dose) in each time interval and t;, (h) of rhein

sulfates after dosing commercial extract of SHSST to sixteen volunteers

Tmeth) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeanxS.D
0-2 13.1 99 58 6.6 123 46 34 53 66 3.0 52 29 63 86 155 00 6.8 +4.1
2-4 11.1 44 87 0.0 11.7 148 25 6.0 7.8 9.0 11.2 85 7.7 84 142165 89 44
4-6 6.6 38 85 93 102 98 92 36 96 73 91 00 00 7.5 62 00 63 £3.7
6-8 44 34 59 00 46 32 00 34 62 21 81 00 00 16 52 00 3.0 £2.6
8-10 3.1 09 14 00 36 21 58 39 37 07 13 24 67 17 20 68 29 2.1
10-12 2.7 08 85 00 1.1 20 41 03 32 00 3.8 22 56 00 29 21 25 £23
12-24 62 3.1 107 92 62 22 84 21 54 00 57 3.0 34 28 36 27 47 £29
2436 1.7 00 6.7 1.7 06 00 34 1.0 46 00 16 00 0.0 32 0.0 0.0 1.5 £2.0
Total

(umol) 49.0 26.3 56.1 26.8 50.3 38.7 36.8 25.8 47.1 22.1 46.1

18.9 29.8 33.8 49.6 28.2 36.6 +11.7

% of dose 53.8 28.9 61.7 29.5 55.3 42.6 40.4 28.3 51.8 24.2 50.6 20.8 32.7 37.1 54.5 30.9 40.2 £12.9

ti2 (h)

5.1

39 76 63 37 26 65 5.1

7.0

1.2 47 51 43 8.1

32

3.4

4.9

+1.9

Table 29 Urinary excretion (% of dose) in each time interval and t;, (h) of rhein

glucuronides after dosing commercial extract of SHSST to sixteen volunteers

Timeth) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean+SD
02 104 61 50 35 78 27 26 32 26 1.7 33 05 40 67 11.7 0.0 45433
2-4 91 25 7.6 0.0 9.1 104 93 43 36 65 69 37 45 6.1 115 62 63431
4-6 57 26 74 37 65 76 60 28 51 00 72 0.0 0.0 48 48 3.1 421426
6-8 30 27 39 00 22 19 00 1.7 35 04 54 00 00 12 3.8 0.0 1917
810 2.1 05 12 00 1.8 1.7 46 20 23 00 12 0.1 73 0.8 1.5 25 1.9£1.9
10-12 2.0 06 63 00 07 14 29 00 2.1 00 24 00 32 20 22 1.1 1.7 £1.6
1224 57 244 75 37 38 12 65 14 27 00 39 1.1 3.1 05 30 07 43158
2436 1.8 357 64 07 1.7 00 25 00 63 00 1.0 0.0 0.0 1.0 0.0 00 3.6+8.38
Total
(umol) 39:9 75.0 45.3 11.6 33.6 26.9 34.5 15.3 28.3 8.6 31.4 54 22.0 23.1 385 13.6 283 +£17.2

% of dose 43.8 82.4 49.8 12.7 37.0 29.6 37.9 16.8 31.1 9.5 34.5 6.0 24.2 254 42.3 149 31.1 189

ti2 (h)

57 38 84 6.6 58 23 62 29 10.7

1.0 45 6.1 44 56 33 25

50124
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Table 30 Urinary excretion (% of dose) in each time interval and t;, (h) of emodin
sulfates after dosing commercial extract of SHSST to sixteen volunteers

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

0-2 1.5 09 07 05 03 04 06 04 07 06 05 05 1.0 06 07 00 0.610.3
2-4 04 00 06 00 0.1 02 05 03 06 06 05 06 04 00 00 1.1 04+03
4-6 0.1 01 04 03 0.1 01 05 02 03 02 02 00 00 02 0.1 00 0.2=0.1
6-8 02 03 03 00 0.1 00 0.0 0.1 00 00 02 00 00 0.0 0.1 00 0.1%0.1
g&10 03 0.1 0.0 00 00 0.0 02 02 00 00 00 03 0.0 00 00 04 0.1=0.1
10-12 03 00 0.6 00 00 0.1 0.0 00 00 0.0 00 00 0.0 0.0 00 01 0.1%0.2
12-24 00 00 05 03 00 00 00 00 00 0.0 00 00 0.0 0.0 00 04 0.1%02
2436 00 00 0.0 00 00 00 0.0 00 00 0.0 00 00 0.0 0.0 00 00 0.0z0.0

Total
(umol) 29 14 32 1.1 05 08 18 1.1 16 14 13 13 13 07 09 2.1 1.5 +0.7

% of dose 15.0 7.3 169 59 28 42 9.7 56 83 75 68 7.1 7.0 39 47 109 7.7439

tinth) 38 22 48 105 22 45 23 27 13 1.1 1.8 40 - 1099 52 51 10.8%27.5

Table 31 Urinary excretion (% of dose) in each time interval and t;; (h) of emodin
glucuronides after dosing commercial extract of SHSST to sixteen volunteers

Timeth) 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 MeantS.D

0-2 1.7 0.7 07 02 03 04 0.6 05 06 05 04 0.6 09 05 06 0.0 0.6 £0.4
2-4 04 0.0 07 00 01 02 09 03 05 0.7 05 0.0 03 04 03 0.5 0.4 £0.3
4-6 0.1 0.1 04 0.1 00 0.1 05 00 03 00 02 0.0 00 02 0.1 0.1 0.1 £0.2
6-8 02 02 03 00 00 00 0.0 00 0.0 0.0 0.1 0.0 00 02 0.1 0.0 0.1 £0.1
810 03 0.0 0.0 00 0.0 00 03 0.0 00 0.0 00 00 0.0 00 0.0 0.2 0.1 £0.1
10-12 0.0 0.0 0.7 00 0.0 0.1 0.0 0.0 00 0.0 00 0.0 0.0 03 0.0 0.0 0.1 £0.2
12-24 00 0.6 05 00 0.0 04 0.7 00 00 0.0 00 0.0 0.0 00 0.0 0.0 0.1 £0.2
2436 0.0 0.0 06 00 0.0 00 0.0 0.0 00 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 £0.1

Total

(umol) 27 17 39 03 05 12 28 07 15 12 12 06 1.3 15 1.1 038 1.4£1.0

% of dose 14.3 89 202 13 2.6 64 148 3.7 7.7 63 62 3.1 67 81 57 4.1 7.5%5.0

tip(h) 38 133 90 - 1.7 108 56 - 13 - 16 - - 40 2.0 32 5.1 4.1
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Table 32 Urinary excretion (% of dose) in each time interval and t;, (h) of
chrysophanol sulfates after dosing commercial extract of SHSST to

sixteen volunteers

Tmeth) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 MeantS.D

0-2 1.1 05 05 03 03 03 03 03 0.7 00 02 00 1.0 04 04 0.0 04203
2-4 03 00 04 00 0.1 02 03 0.1 0.8 00 03 03 02 03 03 09 03%03
4-6 0.1 00 03 0.1 00 0.1 04 00 02 01 0.1 00 0.0 01 0.1 0.0 0.1=£0.1
6-8 0.1 01 02 00 00 00 00 0.1 02 00 0.1 00 0.0 0.1 01 0.0 0.1=£0.1
8-10 02 00 0.0 00 00 00 01 0.0 01 00 00 00 04 0.1 00 03 0.1=%0.1
10-12 0.1 00 02 0.0 00 0.0 04 00 02 00 0.1 0.1 01 0.0 01 0.0 0.1=0.1
12-24 0.0 0.0 02 0.0 01 0.0 00 00 0.0 00 02 09 00 0.0 02 06 0.1103
24-36 0.0 0.0 00 03 00 0.0 0.0 00 0.0 0.7 00 14 00 0.0 00 00 0.1£04

Total

(umol) 18 07 1.7 07 06 0.6 15 04 22 08 10 26 1.7 09 1.1 1.8 1.3 £0.7
% of dose 47.7 17.7 44.4 19.0 15.5 159 38.2 11.4 57.9 19.8 25.1 68.1 43.4 24.5 29.5 464 328 +17.0
tip(h) 2.8 05 39 - 64 12 49 22 29 - 46 - 34 25 57 74 3.7+2.0

Table 33 Urinary excretion (% of dose) in each time interval and t;, (h) of
chrysophanol glucuronides after dosing commercial extract of SHSST to

sixteen volunteers

Timeth) 1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16 MeanxtS.D

0-2 05 04 02 01 01 03 01 02 05 03 02 00 03 02 02 00 0.2 0.1
2-4 0.1 00 02 00 0.1 02 02 04 02 00 02 03 01 02 02 03 02 0.1
4-6 00 00 01 00 00 01 01 02 02 01 01 00 00 0.0 00 00 0.1 0.1
6-8 0.r 01 01 00 00 00 00 02 02 12 0.1 00 00 0.0 00 0.0 0.1 %03
8§10 0.1 00 00 00 00 0.1 00 0.0 01 00 00 0.0 02 00 0.0 00 00 0.1
10-12 0.1 00 00 00 0.0 0.1 00 0.1 02 04 00 00 0.1 00 0.1 00 0.1 %0.1
12-24 0.0 03 0.1 0.0 00 00 00 02 00 05 00 00 00 00 03 00 0.1 $0.2
24-36 0.0 00 0.1 00 00 12 00 0.0 00 08 00 0.0 00 04 0.0 07 02 z04

Total
(umol) 1.0 0.8 09 01 02 20 04 12 14 33 07 03 07 08 09 1.0 1.0 +0.8

% of dose 24.9 19.5 22.3 3.1 6.4 51.1 11.2 32.3 349 852 184 7.2 17.6 21.1 23.3 26.1 25.3 +£19.9

tipth) 4.8 187104 - 22 - 14 38 3410224 - 42 - 120 - 6.7 54
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Table 34 Excretion (% of dose) of conjugates in sixteen volunteers after

administration of decoction and commercial extract of SHSST

Decoction Commercial extraction

Mean + S.D. Mean + S.D.
Baicalein sulfates 2.0+0.8 3.2+£1.7
Baicalein glucuronides 1.2+0.4 1.7£1.2
Total 3.2+1.1 4.9 £2.7 **
Aloe-emodin sulfates 6.8 +4.1 12.446.0
Aloe-emodin glucuronides 4.5+£3.5 8.2+4.5
Total 11.3+7.5 20.6 £9.4 ***
Wogonin sulfates 2.1+£1.1 24+£1.4
Wogonin glucuronides 1.8 £1.1 1.9+£1.6
Total 39+1.9 43429
Rhein sulfates 55.5£13.0 40.2+12.9
Rhein glucuronides 33.5+14.9 31.1+18.9
Total 89.1£26.0 71.3+27.4 *
Emodin sulfates 9.0+4.0 7.7+£3.9
Emodin glucuronids 7.1£3.7 7.5+5.0
Total 16.2 +6.8 152+8.4
Chrysophanol sulfates 26.8£12.7 32.8+17.0
Chrysophanol glucuronides 10.4 +8.6 253+£19.9
Total 37.2+16.0 58.1£23.1 ***
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Table 35 Urinary excretion amount (uwmoL) of various constituents in urine after

dosing of the decoctions and commercial extract of SHSST to sixteen

volunteers
. Decoction Commercial extract
Constituents .
Mean=+ S.D. Mean+ S.D. 90% Confidence interval

Baicalein 23.8+8.4 19.8+11.3 * 0.68 ~0.97
Aloe-emodin 14.5+9.7 10.5+4.8 * 0.66 ~0.98
Wogonin 49+24 4.7+3.2 0.73 ~1.10
rhein 185.8 +46.2 69.1 £22.9 *** 0.32~0.44
Emodin 6.7+2.8 2.9 +£]1.6 *¥** 0.38~0.49
chrysophanol 43+1.9 2.240.9 *** 0.42~0.78

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

after intake of the decoction and commercial extract of SHSST

. Commercial Difference
Decoction

extract (%)
Baicalein sulfates 6.4+£2.5 8.9+3.0 38.8 **
Baicalein glucuronides 5.7+1.8 5.7+2.1 0.2
Aloe-emodin sulfates 9.1+4.1 144459 58.8 *
Aloe-emodin glucuronides 8.1+3.9 14.5+£7.2 79.2 %
Wogonin sulfates 6.0+2.1 9.9+8.5 64.7
Wogonin glucuronides 8.9+3.9 8.4+4.0 -5.5
Rhein sulfates 49+1.3 49+1.9 -1.7
Rhein glucuronides 52%1.2 5.0+£2.4 -4.2
Emodin sulfates 8.3+8.3 10.8+2.4 304 *
Emodin glucuronids 49+2.9 5.1+4.1 4.4
Chrysophanol sulfates 4.6+3.8 3.7+£2.0 -20.0
Chrysophanol glucuronides 5.1+4.5 6.7+5.4 32.0
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HPLC chromatogram of the commercial extract of SHSST

1. coptisine 2. baicalin 3. palmatine 4. berberine

6. aloe-emodin 7. wogonin 8. rhein 9. emodin

LI.S. : 2-methylanthraquinone

5. baicalein
10. chrysophanol
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Fig. 2. HPLC chromatogram of urine of a volunteer after taking SHSST. (A) blank
urine ; (B) urine sample ; (C) serum sample hydrolyzed with sulfatase ; (D)
serum sample hydrolyzed with glucuronidase
1. baicalein 2. aloe-emodin 3. wogonin 4. rhein 5. emodin
6. chrysophanol
L.S. : amyl paraben
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Fig. 3 Mean (+S.D.) cumulated excretion amount (umoL) of baicalein sulfates and
glucuronides in urine of sixteen volunteers after intake of SHSST decoction
(12g/120mL) (a) and commercial extract (3g) (b)
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Fig. 4 Mean (£S.D.) cumulated excretion amount (wmoL) of aloe-emodin sulfates
and glucuronides in urine of sixteen volunteers after intake of SHSST
decoction (12g/120mL) (a) and commercial extract (3g) (b)
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Fig. 5 Mean (£S.D.) cumulated excretion amount (wmoL) of wogonin sulfates and
glucuronides in urine of sixteen volunteers after intake of SHSST decoction
(12g/120mL) (a) and commercial extract (3g) (b)

140 -

120 4

100 -

80 1

60 q

40 A

20 1

Cumulated amount of rhein conjugates (umoL)

—8— sulfates
—O— glucuronides

Times (hr)

(a)

Cumulated amount of rhein conjugates (umoL)

160

140 +
—&— sulfates
120 4 —O— glucuronides
100 +
80
60
40 4 -
. =
- o
-
20 A -/‘.'/"
0 C/U/ T T T T T T T 1
0 5 10 15 20 25 30 35 40
Times (hr)

Fig. 6 Mean (£S.D.) cumulated excretion amount (umoL) of rhein sulfates and
glucuronides in urine of sixteen volunteers after intake of SHSST decoction
(12g/120mL) (a) and commercial extract (3g) (b)
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Fig. 7 Mean (£S.D.) cumulated excretion amount (umoL) of emodin sulfates and

glucuronides in urine of sixteen volunteers after intake of SHSST decoction
(12g/120mL) (a) and commercial extract (3g) (b)
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Fig. 8 Mean (+S.D.) cumulated excretion amount (umoL) of chrysophanol sulfates
and glucuronides in urine of sixteen volunteers after intake of SHSST
decoction (12g/120mL) (a) and commercial extract (3g) (b)
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Fig. 9 Mean (£S.D.) urinary excretion rate (% of dose/h) of baicalein conjugates in
sixteen volunteers after intake of SHSST decoction (12g/120mL) during

each time interval.
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Fig. 10 Mean (£S.D.) urinary excretion rate (% of dose/h) of baicalein conjugates
in sixteen volunteers after intake of commercial extract of SHSST (3g)

during each time interval.
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Fig. 11 Mean (+S.D.) urinary excretion rate (% of dose/h) of aloe-emodin

conjugates in sixteen volunteers after intake of SHSST decoction

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

conjugates in sixteen volunteers after intake of commercial extract of

SHSST (3g) during each time interval.
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Fig. 13 Mean (£S.D.) urinary excretion rate (% of dose/h) of wogonin conjugates
in sixteen volunteers after intake of SHSST decoction (12g/120mL) during

each time interval.
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Fig. 14 Mean (£S.D.) urinary excretion rate (% of dose/h) of wogonin conjugates
in sixteen volunteers after intake of commercial extract of SHSST (3g)

during each time interval.
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Fig. 15 Mean (+S.D.) urinary excretion rate (% of dose/h) of rhein conjugates in
sixteen volunteers after intake of SHSST decoction (12g/120mL) during

each time interval.
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Fig. 16 Mean (£S.D.) urinary excretion rate (% of dose/h) of rhein conjugates in
sixteen volunteers after intake of commercial extract of SHSST (3g) during

each time interval.
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Fig. 17 Mean (£S.D.) urinary excretion rate (% of dose/h) of emodin conjugates in

sixteen volunteers after intake of SHSST decoction (12g/120mL) during

each time interval.
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Fig. 19 Mean (£S.D.) urinary excretion rate (% of dose/h) of chrysophanol
conjugates in sixteen volunteers after intake of SHSST decoction
(12g/120mL) during each time interval.
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SHSST (3g) during each time interval.
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