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Number: CCMP95-TP-034

Studies on the Antioxidative and
Hypoglycemic Action of Oral
Anti-Diabetic Drug Combined with
Sophorae Flosin
Streptozotocin-1nduced Diabetic Rats

You-Cheng Hseu
China Medical University

ABSTRACT

Sophorae flos is a Chinese herb. It contains alemindlavanol aglycon,
including rutin and quercetin. There are reports findicated used for treatment of
cerebral vessels associated disease and prevesftiDiNA dystruction by external
chemicals. Oxidative stress, glycation and lipidabelism have been proposed to be
linked and be increasing to tissue damage anddkielapbment of pathophysiology in
diabetic patients. The purposed to evaluate thecesffof Sophorae flos on oxidative
status, insulin and blood glucose in diabetic r&mbetic rats were induced by
injecting with 50 mg/kg/day streptozotocin in ciabuffer 2 days, continuously.
While the blood sugar over 200 mg/dL which wasrdsaf as the diabetic rats, and
then feeding the different experimental diets. Madelt Wistar rats (b.w eq. 250-2809)
were divided into four groups: Control groups weiN-76 diet, with or without
Sophorae flos and/or Glipizide, respectivelly. AiuF weeks later, the diabetic rats
were sacrificed and sampled. The indicator of axeastatus were individually
evaluated the activity of antioxidant enzyme (SORNQ and GPX). In addition, we
also evaluated the plasma blood glucose and ouaglogé tolerance test (OGTT) of
diabetic rats. In the result, Sophorae flos was significantly decreased the blood
glucose and oxidant stress but glipizide was natthHermore, Sophorae flos will
inhibit the STZ-induced NO release and elevate G3Hke results indicated that
long-term administration of Sophorae flos decoctiauld protection the DM patients
from oxidant stress.

Keywords: Sophorae flos, super oxygen dimutasdetii@ rats, oral glucose tolerance
test, antioxidation
149



t‘%%.’,%‘&ﬁ? ¥ 298 % 4

=2

‘F]']

e AL F s BARE R A AR T s PR E R
ko 819788 &5 L g A ¢ 65441 1995% 93404 5 H 2 K iE
_E':/—: Ve B SN o 23 S R A USRI A W ¥ “‘H%/’]’\}%(NIDDM) =
Ao Bl S 05%: t Mo SRR E A T 0 Ao B8 Lk S
Bt ,m%,}&a,m' BEr S IEE S IS S rC S A
feiid cF7 3 ¢ 40 type 1 DML 37 i § 1+ 4+ (TBARS)Z £ ¢

il e > ¥ 2rHDALCE 3 p T ApRE o @ BB edE I iEE GSH PxE
£ BEEFI A DM ¢ BEE ' X > @ SODHE LR A £ § 45 >  GSH
SOD:=#r HOALCE f 4p B % » type 2 DM £ ¢ + # IR £ § ks
L F v x,; T %3 fj\f& a4 2CE ad 2EAR ’J\t‘ Lk B SN
2 e

R J\Fﬁé*“fﬁfj\/ﬁ\ o B AR Y - a0 R FIE AR
%#hTéiﬁﬂéé$¥W@*ﬁ%o@¢§¢¢é¢%i%%ﬁﬁﬁ
dA2 X ER A RFFRNT BBERF] I BLMEE §F AR
p$ % i (Autoxidation of glucose: € % Bt % V&4 > @ g~ g
WE CEH B o AgF pd REAPEZ LR T BiRERAF PR
P Asapd A e v i ke it (Activation of leukocytes o & it mv%’ LA e
LHENFERAF LA AE L KR - Fd T iFT (Protein
glycation) ® ¥ it A2 5 p o 2 FF O e F R AR R A AR 0
WRA W R 2 BB E

i ttype 2B Rop Rop 2 BE > e P % L& q* STZ
(Streptozotocirgy; % mfﬁﬂi/ﬁa B> STZF R HpM 3 LR B o 3 77 ﬁ;fu
Pt S STZ2 M Fofs B> FISTZE 5 eresnif < [ > @ R 5 f o k¥
dv o U] ¢ i3 3¢ TBARSH| 4c° 0 STZa & £_11jcH,0,60 4 # % 355 Op
2OH» @ @ DNAFEE o FIP  F R8P 5 (2R 4 3 Se (dob fops) 2 45 L fg 1
4&3 FlGhedid CEEZfodng a2 F)Fo RS G pd A d o Fla R

2 Wy

Glipizide/f % = < Sulfonylurea"# x #% %+ » * # % glidiazinamide-
i ortype llshs fop & 0 & 4 AR ¥ 25-10 mg/day e H s -
% % = isulfonyluredg # 1 4517 - 2 5 3.4%E & M 4E (47 >
wﬁ~ﬁﬁ~&§~g@)ﬁ%m%i’U£p%%~%%ﬁ’Aé%’
W mEk i 3 i~ 3R 2 LDH ~ AST2 Alkaline phosphaté= % % & %

ol

Un\

Fﬂ

o
5

R

B
B
X&

%Ffé'U
=

4@

150



PREEE N 208 % 4

[3 ﬁiiﬁ’u?\rﬁ’% 4 910
i (Sophorae flog % * % * ¥ #2 - 6> & F Fa i~ FHFL
% o Pt ~ fEPE > 5 2 FHE4 A Sophora japonica L.)=i-
TE (AT FE) e RS RBP A A R TESR
.
14-1

\ﬂ
:\g{_
E\‘e

”“B%ﬂ%mﬁﬁﬁﬁ@?>méﬁﬁ*ﬁi~wi,£ﬁww
o X i» A& Z 3 g (Rutin) #24 % (Quercetinjs » ZFL R
;B E 5 20%e Pt ¢ PRUtings g FUE L ITE S FRE FIEY

R ORE SR MR~ Py (E SRR s Fugp 157 U7 RutinfeQuercetin

Tk 4 o $HF G REITH o Puioa M R T e

PR SRR e AR L R 0 daRl RS TG M - § 472 45 YIRutin
291 st enlDsy 5 950 mg/kgy @ v PR¥LE 2 hlDgo s 160 mg/kgﬁ1 3,

AR R R B B N R GlipizideZ P 3 iR g A ¢ &

B FIHE o USTZAEH DM~ & > BRZ DMF E2fe® BE T o 8

AHE - AL ERD  FREBLFEFAIL IR BEYZ AR

g R 2 g od g VRS PR S DM B E A PR

Fl2o - o Flt AR d 8- ) pLRGlipizide® * # 1= £ DMip i 3 B dhigfz

P g g VRS 20T B R R e g‘;i%ﬂg’ﬁ Rl > 1% ;%‘Ei

%5 4 B 473 Glipizide® * #u 1= > 8 ¥ Glipizide® * & & & > > g °

Glipizidez & it * 2. & 4 o

4o«
>

k 3
L

T
n»%%%Q

\}\

= »
o

151



PREEE N 208 % 4P
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()= HiEER R
HAEALE~ rutin 10.0 mg 14 ¥ fR3 3 x 2% 1 10.0mL: ¥ 1.0
mo/mL 2. 24 Figimiaie > A kR RERR - BT LA
e EL -
(=) 6,7-dimethoxycoumarimp & # ;3 ;%
# 2~ 6,7-dimethoxycoumarin 10.0 mgr+ ¥ f§3 f2 ¥ = 7 1
10.0 mL> ¥ 17 1.0 mg/mL2 @& % 3 o £ 2o e ffrfR s o3
R PR -
1‘?'« M RS
FEFLB-P. 72 2500 4v » BL - -k B L) o3t T Bfhp b B DA
a%je ) ;é,a%"%g A R z%égﬁﬁ = 4}@7? BRE25L 1T > Ny F BEERP R
Rt o :L,-_,_ /ﬁ/@“f ’ /@/li’ 1Ak M g"‘_}i 1 ’Wﬁlh <> 500mL > 4e-k Z Lfr I
500mL: 2 &3 {8 & 3 50 mLé}ﬁ-'v? » B3-30CkEH T o
(- )Pk B &Y rutin 2 2 & 445
# & 30QuL 4 ® ﬁg@ 700uL 27" & > %5 9860 x gir.~ 15min>
Bt i is £ 0P AR 255 o P~ S00UL A 2 -k A 4 ~ 500Ul
Z2_ % M H&2%(6,7-dihydroxycoumarin 10.Qug/mL)® f%;4 %8 & 18 >
WRERT B RE 204 0 T IR B (0.45um)iE g o B~ 20Ul i1
» HPLC & 47 » Mg &7 rutin 2 p 82 g g v B8 » e
A AeN > A& rutinz 7 £ o
(= )® »xik 4p & 47 R(HPLC)2 A~ 47 i% 2
A E L Cosmosif 100 RP-18 e (fim, 250 x 4 mm)
#% ¥ 4p © acetonitrile (A)- 0.1 % phosphoric acid (B)

R (&) B (%)
0 80
2C 80
25 70
40 70
45 80
50 80

UV # Rl £ © 228 nm
p & 0 6,7-dimethoxycoumarin
i 0 1 mL/min
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E)HEnrzgd
H LB rutino v 7 fER 25 AR 5 1K 6.2512.525.0
50.0> 62.5> 125.0°> 250.Qug/mL % )k & 2_ &% ;4% > B~ 100uL %
e B AREA e s o w4 ~ 100puL 7 p Jfﬂ # (6,7-dihydroxycoumarin
10.0ug/ML) ™ F3 3 i i %R B+ i & 204)> B 50uL & HPLC
AT EE o BT 2 rutin 2R 2 LR G ff L B T AR
oo A AR
(m)m 47 4 5% 2 2 2 FEsx
1.4 % & (Precision)
B RRERZ rutin BEAZ N EFPR A RERFZGZ
Z B pREEEE- IR RERATERE G ERAw
& Fensdie fF AR > REF AR RIERE £ 2B RE T
32 @ (mean)~ 1 ¥ i £ (standard deviation, S.D) ¥ B % #k
(coefficient of variation, C.V.)
F % & (% CV)=(1%% ik £ /T 2k & )x100
2.% 77 & (Sensitivity)
Horutin R R R - AR E 2 RS SRR st B S 3
P2 kB & H P& L(LOD, Limit of detection)e
3.% rx & (Accuracy)
ZARPPPAEZZBPRFRELTEOEREE L ERR
Z_Fp ¥H3%- £ (relative errorg 7+ 2
B =[(THkEE—EFER)EF ER]x100
4.% 1z % (Recovery)
B~e plErutin 7 2 2 i KA & 300Ul 2= o0 AN
o r =2 fE e arlk R oo 5% 0% T00UL R R & > 9860 x gt
15min & » B~ i 20QuL - 4e » 200uL 7 opOR H
(6,7-dihydroxycoumarin 10.0¢g/mL)® 2% » R & 1 A~
48 > 9860 x g B i# 4w 15min> R {8 A Wk 47 T & o B3t B
Z i‘zﬁci‘_"ff e SR B g e § T L T o
R )};)—’J’\}?—’m‘7 /ggg_(24)

e ¥ #s e+ Sprague-Dawleyx & > rz g vEE A% 3 84455 Nicotinamide
(180 mg/kg: fe@*+4 12 & #-k) - 15 4 45 fs £ 2 k2 7% 1 & streptozotoxin
(65 mg/kg’ fie @+ 0.01 M citric saline acie pH 4.5)> [§ % & {7 4p IF 2 JeJZ o
WE S AP RES 12/ BRIt FEBEER ELBERS 200
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mo/dL > AR 5 FF 8 =7 > @ BT T AR5 o
o~ B R R R R
(-)F s e
Rem 7~ R 68 AR BB 5
e Ve B LA H BB RS e o - BRRSR
Fe b s EBRBLHE L ¥ i 0T 0 R
Glipizide (1 mg/kg, 2 g/mL in 1,2-propandiol) & = ‘e p| % &
Glipizide > % 7 Se U (2 mglkg); ¥ I eSS (2 mglkg)e
(=) &3 &
W R R %R 18X TR EF A e X B B G 120]
i P-n R ¥ & 0 137 EDTA microtube® » B3R 4 o g {7
v MR R AT Bt ﬂfv? 10000 gég.~ 15 4 45 > Byt i is
WE TR o o NBIRETFAREFE T R e AR ELS
*+ 10000 g 15 4 45 o w‘fi ik o L OVIBRRLE B R R
TisE20CY P 0 Fie e E R FF ILITR 4T o
(2)F & #af < (il
LEEE IR R BB G 12 P FA&RSTEH (2
g/kg> 30% kA %) 3L %“ #a % 1 15, 30, 60, 9 120 % 45
FE AR BT BRI
()7 %3 P A 47
1.3 58447 - f1* § 542 glucose oxidaser &is » ¢ & 2
H202- £ & 4-aminophenazone + phenal peroxidaseg.it = » &
B4 2 d 4 2P o OD=500nm ek £ T 5 ik kR k)
v 28 1§ F 5% (RANDOX glucose Kit)e
241 » % (HbAlc: glycation hemoglobim) 47 @ 1 * 3+ < #& &
$772 -2 St (glycationyngd 2 F 2 A § E o g o B
OD=415 nmsjt £ T > ol 7 8 ex 3k & > 22 & 4 HbALC fx % ¥

1 g 4 ¢ (Helena HbAlc Column procedure Kit (Helena

Laboratory))-
SRS BT e AR i

(1)#s24 * =g 35 i f=(Glutathione peroxidaseGSH-Px)- 47 :
fircg ¢ oA B4 » 0.05mL Az k2 2.5mL reagent (4mmol/L
glutathione 0.5U/L glutathione reductas®.28mmol/L NADPH)
% 0.10mL cumene hydroperoxidé® & 353 ; ** 37C >
OD=340nmig| NADPH 2_ /' #£ & > d vk R e > » T 7 8
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GSH-Pxz_ #1 »
(2)4z ¥ i i+ pF(Superoxide dismutase, SOD)7 @ teigd » » &
v~ 0.05 mL =z £ %2 0.05mL phosphate bufferz( 0.94
mmol/L EDTA) %2 1.70 mL mixed substratez(0.025 mmol/L
I.N.T.) 0.25 mL xanthine oxidase (80U/R)& 323 » A) = = d
formazan dye % OD=505nm> 37C F » | 3 & 452 vk B %
b om fEE 2 B E'J;{gs} SOD At F B 7 #7it 7 %‘-"f superoxide
radicalen % & k=i o
(3)s # ¥ — 3 i & (nitrite; NOYE & 4 7 - 2~} 10QuL = ik &
4v » 10QuL Griess reagent & 8 7 20 5 J& 4~ 43 > %“ 550nm
Bl Rk iE o ¥ L e drz k& sodium nitriefie & % Pk R
EERBERZFTEE > U R EY NOZ LR -
I~ e
1 Exceliz#f > ¥ 11 SPSSHg ;¢ & %2 one-way ANOVA:E {7 %3t & 47 o
I #* Duncan's multiple range tegt 2 FF 2 B 1 i > P<O.05PF4L 5 2 g ¥
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At E g Ak 47 (HPLC)™ i Rl 2 fu i K AP rutinz. 7 & » 7
#* 2 HPLCig 2w § 7 222 Q.19 5 B 40 > HFHRFH S 1 %ﬁ:‘?‘]
AE 5 228nm> ik 2 1 mL/mins 12 6,7-dimethoxycoumarirk p &2 > H
R S N ﬁfwk ATz 2 rutin k& 5 26.1 = 0.5 mg/g & 17 B4
Fig.1 #7171 o

LBy EZ gy w0 BHFERRE S BER Z wieXina e > 4o Table 1
3 2#%57 o« Rutinz. &« X 2 £ k& 5 6.25ug/mL -

AR R TR BTt 2 Rk 8 iRy @2 Masiello % ¢
Ot = 2 5 - AR Gom + BFEF 2 #5525 > % Sprague-Dawley: & » % 11 %
VAR T B ﬁia%il*“i 72 & % -k 2_ Nicotinamide (230 mg/kg) %3 B
cell » & 2 HpHE < B RLE F2 7 > 15 A4 1 e FIRL R
# >+ 0.01 M pH 4.5 citric saline acid streptozotoxin (65 mg/kg)+ % % % =
A 0 fe b s ‘a“j“%j’#%fﬁ ¥ AFET A % T 200mg/dLy ¥ H i
BT AR BEFFRE T T RIETEY LB 2 LB
Ve morid * 2 Nicotinamidez %ﬂ]iﬁﬁﬁ% ¥4t B-cell 2o FE 1T i o
MREZREIRLBEED B 0D E AT %"iia‘ﬁfﬁ&%ﬁ”‘ A3 Hfggpgor
P A BT A 0 A RARE » Flpt R 2 0

yINES o
ER L Wm%@mv%i%ﬁ’éiﬁﬁ*w$ﬂ$1£:ﬁ%%

Jak BB > TG - AR R R EFAE N RS K12 ] el
%ﬁ)?]ﬁ w ¥ 2 nfEE o R E 2 EFR 4o Fig. 2% Table 39777 » @ 1
FE 2 e BEEFER It irFig.3% Tabled d 2% 7 I 7% Glipizide
E /‘_EEPRE HoE o ¥R STZ#r5l4e2 MERE > T AR F2 PN F LW
TRiE2 (T% > L 50 85 H2 8T %1 4ode Table 30
YR HREATZ X 27 R v IR § @At iR iE(oral glucose
tolerance test, OGTT}A # # /i B2 o ¥ § FMERFF R T AAH 2 7
é@%iﬂ5*%%,a@%%zwgﬁiﬁ@%ﬁ?iiﬂﬁgﬁﬁ»
T A EE2Z LR > 4o Table 5 ¥ A7 7 %% & Glipizide & b =
H PR - FIIIOPR }"f%&‘b’ifjﬂ\fﬁﬁ Rz nfgiom FmETr > LB Lan )*J\‘ p=s
T EE ﬁpﬁ%ﬁ%@@ Zn ETF —R o A A Rl BREER R ?

”&.

L T

kRO AR FLBBLRFIL — 0 VAR B 2 S E
;gf.]g_,ﬁgy;sﬁ; T L O RNRBEHR AU RGERT > AR DPEER
wHE-HEEa R Yo
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Foobg B4y R E4p RS 0 0 2 BAZF &I PR (super oxide
mutase; SOD¥ z_ G it & % 4- Fig. 4% Table 6#7171 » d L &% ¥ F IR
AEHmE RS E ¥ P72 Clipizide 3t + Bl2. SODER X 28 % - » GSH
2 %% 4 Fig. 52 Table 7> d F 5% %% 7 &v@mpr PR * P i R g & &
Glipizide> > %= n 22 GSHER T 2B F L > 2R * 42H 20 = »
Poio2 Glipizide R 5 * 4 GSHZ £ 7 BgF 42 2184 > ¥ o2 (v
* 3¢ Glipizide~ § M 5 B#F 30« Ha @ NO g 2285 H 5% 4
Fig. 6% Table 877 » i # NOz SpFgi 2% 2 GSHz %% %0y » 73
CE0 IR FLALAL > LERTRHALEUNOZEY oA H
%4 Glipizide $t>*~ Bz NO AR ¥ & #2488 - d + it % % &7 - Glipizide
P O AR~ Blz. GSHy fe $13t SOD 2 NO i B2 455 3 b io K Al
T MR B2 NO 2 483 GSH» F o & 91 IR ™ $0 48 AU s 1
ns-;fg T# v fmm?a‘%};]u)?aﬂ A 412 g i iT % gk Glipizide % ¥ -

AT FIRHE 2 N2 RS R R BEZ T
R R AT IER AT 0 R B T AT A B
RRBFLE Y A ERBABIMART Ch R B P2 Py o0 L2 %
SRAT G o

=7
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Fig 1 Chromatogram of ruitn and 6,7-dimethoxycouménternal standard; 1S)

in SJ decoction.
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Fig 2 Effects of glipizide and SF on body weightaifs.

161



6%5%_%‘&2?? ¥ 298 % 4

600
—O— Blank
—&— Control
500 - —A— Glipozide

—&— Glipizide+SF
—— SF

400 -

300

Blood sugar (mg/dL)

200

-5 0 5 10 15 20 25

Day
Fig 3 Effects of glipizide and SF on blood sugarais.
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Fig 4 Effects of glipizide and SF on superoxide aset (SOD) of rats.
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Table 1 Intra-day and inter-day analytical pregisamd accuracy of rutin

Intra-day Inter-day
Conc Precisiol Accuracy) Precisiol Accurac)
(1 g/mL) Meant+ S.D. (C.V) (%) Meant S.D. (C.V.) (%)
250.0 248.9+ 5.1 (2.0) -0.4 250.8% 8.6 (3.4) -0.3
125.0 128.7+ 2.8 (2.2) 3.0 124.2+ 15.0 (12.1) -0.7
62.5 62.1 £ 1.1(1.8 -0.7 62.2* 1.1(3.5 -0.5
50.0 46.3+ 0.7 (1.4) -7.3 47.8+ 0.7 (0.2) -4.3
25.0 2491 0.5 (2.1) -0.3 25.61 0.5 (8.5) 2.4
12.5 13.1f£ 0.2(1.7 4. 13.3f 0.2(3.9 6.2
6.25 7.2 1 0.3(3.6) 14.7 7.4% 0.3 (3.9) 18.6

Table 2 Recoveries (%) of ruitn in SJ decoction

Conc 1 5 3 Recoveries (%
(©g/mL) Mean + S.D.
125.( 134.7¢ 133.8: 134.0: 107.4+% 0.4
50.C 54.0¢ 54.6( 54.5¢ 108.8+ 0.2
12.5 13.6¢€ 13.8¢ 12.91 107.8% 4.C

Table 3 The effect of SF on the body weight (g)ngjea

Day 0 4 8 12 16 20 24
No

28

23C 25C 27C 32t 34C 36C 27C 29C
21C 25C 25C 32C 28C 27C 28C 29¢
20C 21C 24t 32t 32C 32t 31C 32C
20C 21C 25C 29t 28t 28C 29C 31&
20C 22C 23t 25C 27C 27t 29C 30C

Blank

31C
33C
34¢
32¢
31¢

18 20C 23C 20C 21C 22C 23C 23C
23C 25C 26C 24t 24t 25t 27C 26%
20C 21C 24t 328 32C 32t 31C 30t
21C 23C 23C 26C 25t 26C 26C 25C
20€ 21C 20C 20t 21C 19t 19C 20C

Contro

23C
27¢
31C
25¢
20C

20t 21C 23C 23C 24t 24C 24C 24c¢
21t 25C 26C 26C 25C 26C 27C 26C
20C 21C 24t 32t 32C 32t 31C 31t
21C 23C 24C 23C 22t 22t 22t 23C
20C 19t 20t 20t 20C 21C 22t 22C

Glipizide

23¢
26¢
30¢
23¢
21%

21C 25t 25C 22C 24t 25C 25C 25C
22C 24t 26C 26t 27t 28C 29C 27¢
21C 25C 26t 26C 26C 265 26C 26C
20C 21C 21t 23C 23t 23C 24t 250
205 20t 21C 21t 21C 22C 22t 24C

Glipizide
+ SF

25¢
28C
27C
26<
23¢

SF 21C 23C 25C 24C 24t 25C 28C 28¢
22C 24t 25C 24C 24C 23t 24C 24c¢
21C 25C 25C 23C 23t 23t 23t 24¢
21t 24C 24C 22C 22t 23C 23C 23t

20C 22C 22C 22t 23C 24t 25t 26&

OhwNROORWNRlOOALONN RN RION WD

29C
25¢
26C
25¢
28C
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Table 4 The effect of SF on the blood glucose (ing/d

bay 7 0 4 8 12 16 18
No

Blank 1 10z 10C 75 157 132 13¢€ 132

2 69 11¢ 9C 154 12¢ 134 13¢€

3 11€ 141 104 15¢ 13¢€ 14¢ 15C

4 10z 141 89 15€ 12- 15C 144

Contro 1 11€ 15< 75 13¢€ 15¢ 144 36¢€

2 aC 91 87 371 12¢ 11¢ 452

3 10z 10¢ 83 371 151 162 461

4 78 96 15¢ 16¢ 10¢ 16¢€ 22%

Glipizide 1 132 11¢ 12¢ 12¢ 117 14¢ 162

2 10€ 112 86 29¢ 124 131 21¢

3 8¢ 95 92 23C 127 17¢ 211

4 117 13: 16C 161 16¢€ 291 37¢

Glipizide 1 10¢ 107 121 15¢€ 13¢€ 15t 35¢

+ SF 2 98 12C 112 131 125 13¢ 23¢

3 87 12¢€ 134 142 115 157 382

SF 1 8C 114 14t 161 211 17z 194

2 10C 132 14z 10¢ 14C 134 35¢€

3 10z 13C 12¢ 12¢ 132 24z 30¢

4 10¢ 11¢€ 15: 13€ 141 221 277

Table 5 The effect of SF on the blood concentrating/dL) of OGTT

e o 15 30 60 90 120
Blank |1 132 153 152 172 138 12¢€
2 136 152 193 21¢ 211 182
3 15( 18( 195 181 168 157
4 144 17¢ 165 171 153 154
mearSD | 140.548.1165.6£15.9176.:421.2185.(x21.2 167.5:31.5 155.5422.F
Contro [1 36¢ 387 371 394 39¢ 46¢
2 452 445 49§ 471 453 427
3 461 443 46( 471 444 42¢
4 225 37¢ 415 412 364 342
mear+SD | 376.54109.9413.5+35.4 436.(+55.0 438.54+41.7 415.:442.0 415.5452.4
Glipizide[l 162 134 253 221 304 26¢
2 21¢ 335 367 38¢ 397 331
3 211 393 344 366 413 372
4 373 51¢ 522 51¢ 464 462
mear+SD |241.5:+91.4 345.4160.4 371.5+111.6 373.&:122.1 393.5466.7 359.(+81.4
Glipizide[l 35¢ 507 482 521 497 45¢€
+SF 2 23¢ 414 33C 335 386 391
3 382 523 522 53¢ 468 46¢
mear+SD |326.7+76.6 481.5+58.9445.(+101.9 464.(112.0 4493+54.5 438.:+41.4
SF 1 194 424 413 314 377 367
2 356 37C 365 404 421 414
3 306 527 468 447 421 421
4 277 56( 556 515 503 464
mear+SD |283.6+68.6 470.:+88.4 450.54+82.0 419.(+83.2 430.+54.1 416.5+39.7
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Table 6 Effects of Glipizide and SF on activitigsoperoxide dimutase (SOD;

units/mL)
ol 7 0 4 8 12 16 20 24 28
Blank 1 4.0 3.9 4.2 4.0 4.0 3.8 4.1 4.0 4.1
2 3.5 3.7 3.6 3.7 3.6 3.8 3.9 3.9 3.7
3 3.6 3.4 3.7 3.5 3.5 3.6 3.5 3.7 3.9
4 4.5 4.3 4.0 4.1 3.9 3.8 4.3 4.0 3.9
5 4.3 4.5 4.5 4.3 4.2 3.9 4.0 4.1 4.3
mearSD  3.980.43 3.96:0.44 4.0+0.37 3.92:t0.32 3.84:0.29 3.780.11 3.96:0.30 3.94:0.23 3.98:0.23
Control 1 3.8 2.5 24 2.5 2.7 2.5 2.5 2.4 2.5
2 3.9 2.6 2.4 2.9 3.0 2.6 2.5 2.6 2.7
3 4.3 3.2 3.0 3.4 3.2 29 2.8 2.7 2.5
4 3.0 2.3 2.3 25 2.6 2.7 2.5 2.6 24
5 4.2 29 2.4 2.6 2.7 29 2.6 2.4 25
mearxSD  3.840.51 2.70:0.35 2.50:0.28 2.780.38 2.84:0.25 2.72:0.18 2.58:0.13 2.54:0.13 2.52:0.11
Glipizide 1 4.4 2.3 2.4 2.6 2.9 3.2 3.0 3.2 3.1
2 3.7 2.3 2.5 2.4 2.6 2.7 2.7 2.9 2.8
3 3.5 29 2.6 2.6 2.5 2.8 2.9 2.9 2.7
4 4.0 2.6 2.4 2.8 29 3.0 3.1 3.2 3.2
5 4.1 3.0 3.0 3.2 3.3 3.1 29 3.1 3.2
mearxSD  3.940.35 2.62:0.33 2.58:0.25 2.720.30 2.84:0.21 2.96:0.21 2.92:0.15 3.06:0.15 3.0+0.23
Glipizide 1 4.0 3.1 3.2 35 3.7 3.5 3.2 3.6 3.7
+ SF 2 3.8 3.0 29 3.1 3.2 3.3 3.2 3.3 34
3 35 2.7 2.6 25 2.6 2.8 29 3.2 3.3
4 4.3 2.8 29 2.8 3.0 3.1 3.0 3.2 3.0
5 4.1 3.0 3.1 3.3 34 34 3.5 3.6 3.6
meartSD 3.940.30 2.92:0.16 2.94t0.23 3.04:0.40 3.18:0.41 3.220.28 3.16:t0.23 3.38:0.20 3.4+0.27
SF 1 3.6 3.0 2.9 3.0 3.3 35 3.4 35 3.6
2 3.9 3.2 3.1 29 3.2 3.3 3.2 3.3 3.5
3 4.4 35 3.3 3.1 29 3.0 3.3 3.3 3.6
4 4.2 29 3.0 3.0 3.0 3.0 3.4 3.6 3.7
5 3.9 2.8 29 2.6 29 3.4 3.3 3.4 3.7
meartSD 4.:0.31 3.08:0.28 3.04:0.17 2.92+0.19 3.06t0.18 3.24t0.23 3.32:0.08 3.42:0.13 3.62:0.08
Table 7 Effects of Glipizide and SF on activitiggtutathion (GSH; mM)
NN 0 4 8 12 16 20 24 28
Blank 1 3.5 3.4 3.6 3.3 3.2 3.1 3.4 35 3.6
2 2.8 3.0 3.1 3.2 29 3.2 3.0 3.3 3.1
3 3.3 3.3 3.5 3.1 29 2.8 3.0 3.4 3.5
4 3.8 3.5 3.6 3.9 3.5 3.2 3.7 3.8 3.6
5 29 2.7 29 2.8 3.3 34 3.2 3.5 3.1
mearSD  3.260.42 3.18:0.33 3.34:t0.32 3.26:0.40 3.16:0.26 3.14+0.22 3.26:0.30 3.5+0.19 3.38:0.26
Control 1 3.3 3.0 3.1 3.2 35 3.4 2.9 3.3 3.2
2 34 3.3 3.3 35 3.1 3.2 3.0 3.3 35
3 2.7 29 2.8 3.1 3.2 3.1 3.0 2.6 34
4 3.0 3.7 3.4 2.8 29 3.3 3.5 3.6 3.5
5 2.6 3.0 3.3 34 3.0 2.8 2.6 3.5 29
meartSD 3.0:0.35 3.18:0.33 3.18:0.24 3.20.27 3.14+0.23 3.16:t0.23 3.0+0.32 3.26t0.39 3.3+0.25
Glipizide 1 2.7 3.0 3.3 3.1 3.4 3.1 35 3.7 3.0
2 3.0 2.6 29 3.2 3.2 3.5 2.9 3.0 2.8
3 29 2.8 3.2 34 3.3 35 3.0 3.0 3.2
4 3.4 3.5 3.2 3.6 3.0 29 3.5 3.4 3.3
5 3.5 3.5 3.6 3.2 3.7 3.0 2.9 3.3 3.4
meartSD 3.1#0.34 3.08:0.41 3.24:0.25 3.3+0.2 3.320.26 3.2¢+0.28 3.16:0.31 3.28:0.29 3.14+0.24
Glipizide 1 2.6 34 35 3.2 3.3 35 29 3.0 3.3
+ SF 2 29 3.0 3.1 3.3 3.3 3.4 29 2.8 3.2
3 3.6 35 3.3 3.0 29 2.8 3.3 34 3.2
4 3.2 3.3 34 35 34 3.6 3.7 3.1 34
5 3.1 2.7 2.8 3.0 3.2 3.3 3.5 3.4 3.5
meartSD 3.080.37 3.180.33 3.220.28 3.2¢+0.21 3.22:0.19 3.32:0.31 3.26t0.36 3.14+0.26 3.32:0.13
SF 1 3.5 3.1 3.0 3.4 3.5 3.3 3.2 29 3.3
2 3.1 2.6 2.9 3.2 3.1 3.0 2.9 34 4.2
3 3.1 3.0 2.9 34 34 3.2 3.3 34 3.6
4 2.8 25 29 3.0 34 2.8 3.3 3.2 3.1
5 2.8 29 2.7 3.0 3.1 3.2 3.2 3.0 2.7
meaxSD  3.060.29 2.82:0.26 2.880.11 3.2+0.2 3.30.19 3.1+0.2 3.180.16 3.180.23 3.38:0.56
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Table 8 Effects of Glipizide and SF on activitiésarite (NO; uM)

» Day 7 0 4 8 12 16 20 24 28
Blank 1 15.0 16.7 17.5 16.1 19.8 16.4 17.7 15.4 918.
2 17.7 16.8 18.8 15.4 13.2 14.3 15.6 17.3 15.8
3 14.3 14.4 13.2 14.3 15.3 16.4 14.9 16.7 17.1
4 16.8 17.1 18.6 16.5 14.5 15.0 16.2 17.3 15.2
5 13.3 14.5 15.6 14.3 13.8 14.2 17.4 15.6 16.8
meartSD 15.42+1.80 15.91.33 16.74t2.35 15.32t1.01 15.32+2.62 15.26+1.08 16.36t1.18 16.46:0.91 16.76t1.41
Control 1 17.1 23.6 30.5 34.2 32.1 33.2 29.8 26.4 27.9
2 16.3 27.4 31.2 32.8 29.4 30.1 32.0 27.4 29.6
3 13.8 22.5 27.6 29.5 30.4 31.2 29.1 28.6 30.3
4 12.3 25.6 34.5 33.6 34.6 33.8 35.3 32.1 30.4
5 14.5 27.9 35.4 36.7 32.3 33.4 31.3 32.5 33.8
meatSD 14.8:t1.93 25.4:2.34 31.84t3.16 33.26t2.60 31.76+1.99 32.34t1.60 31.5:2.42 29.42.76 30.42.15
Glipizide 1 16.4 30.5 29.5 31.2 33.6 334 32.1 31.4 29.7
2 15.9 29.4 32.7 33.4 36.7 31.2 33.5 31.9 29.6
3 13.7 31.6 335 34.1 325 335 29.1 30.3 32.1
4 14.2 26.3 30.5 31.6 33.7 37.8 31.6 335 34.1
5 14.3 25.6 34.3 32.6 29.4 33.5 34.6 31.2 27.5
meatSD 14.9+1.18 28.68:2.62 32.1+2.03 32.58:1.21 33.18t2.63 33.88:2.40 32.18:2.09 31.66+1.18 30.6:2.54
Glipizide 1 14.5 32.4 30.1 29.4 33.2 31.5 30.7 26.5 22.3
+ SF 2 14.1 29.5 28.5 30.2 31.2 30.7 25.4 23.2 21.4
3 13.9 36.5 35.9 32.4 33.3 31.0 28.9 25.4 25.6
4 12.2 30.6 35.3 34.4 30.1 315 29.8 28.1 24.6
5 15.7 29.7 34.8 35.7 31.4 30.0 26.5 25.4 25.9
meartSD 14.08:1.26 31.74t2.9 32.923.38 32.42+2.68 31.84t1.38 30.94t0.63 28.26t2.24 25.721.79 23.96:2.01
SF 1 16.1 36.7 32.4 33.5 31.3 28.9 25.4 24.8 22.6
2 14.0 29.5 325 32.7 33.4 29.6 29.1 24.5 23.7
3 13.8 30.5 31.3 29.5 28.5 29.3 27.4 26.1 24.2
4 15.5 27.6 32.9 335 31.2 33.3 30.2 28.3 25.1
5 13.6 34.4 32.1 30.4 29.3 27.6 24.1 25.3 23.8

meatSD 14.6:1.12 31.74:3.72 32.24t0.6 31.92:1.86 30.74t1.92 29.74+2.13 27.24:2.52 25.81.52 23.88:0.90
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Number: CCMP95-TP-034

Studies on the Antioxidative and
Hypoglycemic action of Oral
Anti-diabetic Drug combined with
Sophorae flosin Streptozotocin-
Induced Diabetic Rat

Hsiu-Mei, Chiang
China Medical University

ABSTRACT

Rhubarb is the dry root of Rheum palmatum L. (Pohareae) (RP).
Anthraquinones including aloe-emodin, rhein, emad chrysophanol are the active
constituents of rhubarb. It was commonly employed relieving constipation by
purgation, clearing away heat and toxins, purgnegfpromoting blood circulation,
normalizing functioning of the gallbladder and agri jaundice. Polygonum
multiflorum (PM) is an herb with similar componerasd uses for stroke. Phenytoin
(PHT) is used as an antiepileptic drug for geneedlitonic-clonic seizure with narrow
therapeutic window. Supratherapeutic level ofterduced neurotoxicity. Drug
resistance always caused poor efficacy of antippde and the overexpressions of
Pgp and MRPS at BBB were associated to the resistdn addition, MRP1 and
MRP2 were reported the major protein expressedhis drug resistance. In our
previous study, polyphenols were found predomiryaal sulfates and glucuronides in
the bloodstream, instead of their aglycones. Thgugated metabolites were reported
as substrates of multidrug resistance proteins (8JRRd organic anion transporters
(OATs). Phenytoin is a substrate of MRPs and Pdye Julifates and glucuronides of
polyphenols may compete for the transporters willengtoin. This study will
investigate the effects of RP and PM decoctionhengharmacokinetics of phenytoin
in rats. The blood concentration of PHT was deteetiiby a HPLC method and the
pharmacokinetic parameters were calculated usingcormapatment model of
WINNOLIN. The results indicated that coadministchteith RR (4.0 g/kg) would
decrease Cl and MRT of PHT. In addition, coadmiatsd with 4.0 g/kg PM would
decrease G.xand increase Cl, 2.0 g/kg PM would redugg,@nd AUC, and increase
CL. The mechanisms of these herb — drug interastias investigated using MDCK,
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cells expressing Pgp, and its substract Rhodan#iBe AM would inhibit the efflux of

Rhodamine 123. Through this study, it is importemawvoid coadministrating RP or
PM with PHT.

Keywords: drug interaction, pharmacokinetic, anfaraone, MDCK, Rhodamine 123
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% s ¥y EE < 3 RhnenmpalmatumL. ~ *’b}i’w’—“iR. tanguticum
Maxim. Ex Balf sz %132 135 (Frctatws % 2004a) o % F MHrRE R

MES R S R BE N RRT SR S R ﬁ** B AR o (AP
BAFSE) TAFrkE 2 A TRL & PREA BBRBE T4 F 9
éﬁ%a’#ﬂigﬁ’éﬁ}ﬁ”V@ﬁﬂ%’ifﬁW*°J<B§4$§»:
Tz -5 AL JIME  EEFKF ek H£3D - RREAE

j&,h%ﬁ@goJ<ﬁ¥%pyFT@%g’@%&ﬁ’+ﬁ#@n?
%ﬁ%’ﬁﬁﬁﬁ’iﬁ»;\%

< % % % 3.5~5%% pr g hT 4 #ﬂ (anthraqumones) il §F R F
(aloe-emodm) + % f&(rhein)~ ~ § % (emodin)~ * (chrysophanol} &
& A & 2. B R T4 P 4oaloe-emodin 1—O,8—D—g|ucopyran03|de rhein
1-O- /3 -D-glucopyranoside~ emodin 1-O{3-D-glucopyranoside~ emodin
3-0- -D-glucopyranosideemodin 8-O4 -D-glucopyranoside ¥ 7 sennoside
A, B, C, D, E, F flavonoids-~ tannin~ catechin® g % &4tz 1 fs ~ A g & ~
P TR F R B E (5% 1996; anE > 19960 £ F o
2000; g% > 1996)- & 4 B 7 IR > rheind i - 11 R A jc 2. TR 7
4 $=(Takizawa et al., 2003) # 4z R HITA 2048 5 W H RN F §
PERERe 2 55 & L R BP it R Bk o

w8 &7 % ¥ #(Polygonaceadi 4 > £ % Polygonum multiflorunarsi.
W (FrcteiEd F 0 2004b) > fiErkE ~ HF 0 » TS o 2 B ERREE
BT LR aA R e W R BB AR Y
BRL D HE SRR BT S S A fepd A
FooptZd by BEF o CERRRE-ARFEFT FT PR
BEd AR RRBFCSRTRE LG L e R
B R RARA T > W R 2 F 0 B R B RA T RO F

@ —‘;f % 7 7 TP = 4 (anthraquinones) % & > 1996) > 4v =~ ¥ f
(rhein)~ = & % (emodin) = + f=(chrysophanol} ~ & % ¥ @(physcion} >
¥ 72 %t %%2354 -tetrahydrosystibene-2-G-D-glucoside tannin- “»
B s SR LS S MR S A Ao~ TR 2 4 (22 4k 2005; Liu et al,
2005)-

= "l k(blood brain barrier; BBBY x i J %k & it 2. 4 L& (R
Bl VERPE RS TUEE - - S5 FTEUEEBBBAL #3128 ~ 4~
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Gl RS d k2 E "ﬁﬁ%]}r? i# ¥ (Hoffmann and Loscher, 2007;
Pardridge, 1999) m» BBB_*F 5 & % &2 Eﬁiﬁj ¥-v > 4rP-glucoprotein (Pgpy
multidrug resistance proteins (MRPs)rganlc anion transporters (OAEs)> %

A B @ o~ (influx) # iv > 4oMRP42% MRP5> # & g & & ) (efflux)# i - 4-Pgp
2 MRP2> izdt & ﬁ.g]g\r; B B At RGN c R ¥
RERE D (o frilde fREM ¥ i S piekock A E2 4 7)) 2 22BBB

+ ehPgp MRPs# & # 3.5 B (Loscher, 2007; Loscher and Potschka, 2005)
¥ 3 % 4p I MRP1e MRP2E_H ¢ 3 & i 4 3L kv (Dombrowski et al.,
2004) ¥ § AL Ap NEPHTR bz gm 4 > Hffts g P A i 2 B R

% IﬁLMRPZ » &7 PHTR 5 MRP22 2 % (Potschka et al., 2003)

Phenytoin (PHT} ¥ * 2 Fupp % > * g A HWOEBOR 2 S BRTR
YEREMRMREZ RELEARR(SFF)E > D F N[ ETEF T IR
st Riex > 3N A2 L R 522 pF(12~36) FF) » o 4 PR
S4~8| pF > Fv HR L F 580~90% i & 2ralbumini & 0 i ¢ e ok
iR kR 5 10~20pg/mL (Neels et al., 2004) 2 # 4 § 5 2tamd d 4 §
95%r F 2 PHTH ##3%gp i % 2 cytochrome P458 3> 1 & 5 CYP2C9/10°
L3R4 d CYP2/C19 (Brandolese et al.,, 2001) & “#A $ 5 * B F 2
5-p-hydroxyphenytoire &> & v R 4l d g ) o FIH Sf dp ok k0 T
%jwﬁﬁﬁiﬂ%§5W°*iﬂ%§@%%’g?ﬁ@%ﬁmﬁ?é
2oAe R R R R ER AN SRR AFARE > VK
ﬂ_@ v 9 U 4 ‘M,]w} ‘ﬂ_ N rgﬂ_—kyg:\ pz(‘ﬂ_@j-‘, T Fi’” r'-»z-rkﬁr'

AT RATEL EEET 0 B {92 MRPs2 % 7 # 4 methotrexate
(MTX) HpRpF > H 3R~ BEMTXa P ER 2 B > F 34> 3¢5
(Chiang et al., 2005) ¢ 2 7 ¥ % Jwp| & £ § ik & MTX 55 MRPsS% iF ¥
}ﬂw%oﬂ&fkﬁw%%ﬁ@ﬁsﬁﬁWﬁmwﬁmﬁ’ﬂﬁwéﬁz
F L8 AEP TV L 2 PHT S MRP22 MRP3% 33531,?] B0 oo P R4
FRIier o Ft > AP FTHEN S BHGHA  HFH AR 2 Pp 5Ok A
PHTL % 2 Pp3nds 4 B2 g4 o
- HEREARZ PR S KAAEPHTGY kR 2Z BT RT AL W
=~ R v JRMRPsz Frq|#|probenecid £ %4 ¢ % K E & & PHT & ¥ f
R A PR }\ﬁ}f‘f' C UBFfREH F A 2 T iTH R NS SEiE %Jﬁ‘“ AR
Faé °

ITEY L E2 R @R EP R %’b(ﬁﬁzf‘%f?ﬁi%‘ ¢ %”‘**i i
€ >2004d) - & BRI P X E2 Ao i 2 B A PR EY R4 Fla L

34
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WHRYZ BEAEE o T ARG SAT P B Ba sl 2 B
£ (e (Miker, 2005)> RPN o B4 G F P EeE EE o gl { B0
Bebo Fla 3 Er L R EFTRERR (Gt Y FHELAA ¢
2004c> 2005a) m © #z2_ * &% > { = i ﬂ?’\?? FRR2ZERIEP (Frela
2§ FHLR € 0 2005b> 2006)° « % 5 FAEIET 2 J”i**»?;‘):?q'kﬁ;’r},%
B m PRE A ARRIELE S FRONGAE G EE S & Flm B 2

PBF7mA Mo AP FIFYTERAHEIRAF 2 P E 5*§‘¢PHTL;£ PO GY 6 S
B2 T HEYRTPHTRER Z A e 25 545 B E-> & M) 24
NIRRT TR G I T 2 RN §ELT EY
F kg
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A M R
-~ EH R A RETE LR WA
%pﬂ%%i%%ﬁwﬁggﬁ»@lg&@&ﬁi&@@,@@ﬁ
L WA R B F 2 PR EERS N 208K D - 2 A
YRS FiR o BRI MO BHA 0 A 4 v}ciﬁi %
59% 4 » & & Kpm3*-20C -
N 1’—;% 2imp oK A Y TS L2 TE 2R R
> HPLC » 472 2 ¥ & {7/ T &£ H ¢ aloe-emodin rhein»
emodin- chrysophanok physcion® 4 &= 4 2 2 {5 » i fo v JRF %K * «
(- VkE & DR 2§
PR EA LS5 mbLs 4e ~ 1.0 mLp 53 ¥ A% % (50 pug/mL) >
"REE 3 10.0 mLy RF R £353 > o 15 4 45(9,8609)) B-H
Foik 0 Kk i B (0.45um)iE iR 6 0 B~ 20l Jgik il » HPLC
& F70 11 & ¢ aloe-emodinrhein~emodinchrysophanok physcion
N A /ﬁtxlémjf%“‘ BEENE L2 BERT RN j\m%ﬁr v
aloe-emodin rhein~ emodin~ chrysophanok physcionz. z £ -
(= )% »zik4p & 47 &R (HPLC)2 4 47 ik i
& 17 ¢ * Apollo 5C18-ARII > 5pum > 4.6x250 mm
# #>4p : Methanol 0.1% HPO,
57:43 (0 min), 57:43 (3 min), 90:10 (20 min), 90{B& min),
57:43 (40min), 57:43 (50 min)
ik 0 1.0 mL/min
%ﬁ;ﬁ']yﬁ»w : 254 nm
M &2 : butylparaben (4ug/mL)
ERI A S 4]
% B B~if £ 2. aloe-emodin rhein~ emodin~ chrysophanol %
physcionp= i3 ;2 /% » 4v » if £ 2. 2-methyanthraquinong %% * fg
7% 7%(0.05 mg/mLy £ 12 7 & f#¥ ¢ aloe-emodintk 23 % 2 k& G
1.2~2.5-5.0~10.0~ 20.0~ 40.0% 50.Qug/mL > rhein # 6.2~ 12.5~
25.0~50.0~100.0~ 150.0% 200.0pg/mL > emodini 1.2~2.5-5.0~
10.0~ 20.0~ 40.0% 50.0 ug /mL > chrysophanol: 1.2~ 2.5~ 5.0~
10.0~ 20.0~ 40.0% 50.0ug/mL - physcioni 1.2~2.5-5.0~10.0~
20.0~ 40.0% 50.0ug/mL - 2-methylanthraquinoné 5.0pug/mL - #

I m>§tt::1¥
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¢ 20pL 5 HPLC & 4516 » #7 @R v R 2 L% 6 ff v & o

SHLEERRRBFERE G REEL S 2 ERD 25 -
(2 )a 47 % 53 3 jE 2 Fpok

1. # % & (Precision)

#-7 Ik & 2. aloe-emodin rhein ~ emodin~ chrysophanol
% physciont:#3% > >t ppA R~ X B2 =-p2 B p
FFEiiz—- k47 RUEBMELEGHFr B LwgEiF
ﬁﬁﬁ'ﬁ MEfp > FEE PP RERE > B AW RE T EE
(mean) & # i £ (standard deviation, S.I&)% £ % #ic(coefficient
of variation, C.V.)

2. % a7’ (Sensitivity)

#- aloe-emodin rhein~ emodin-~ chrysophanol3 physcion
TEEER-EPHFR O E2HEAEG FERAGF2 0 ES 3
Pz kR 5 # i pH&(LOD, Limit of detection).

3. ®xx & (Accuracy)

MZZFPPEZZRPRFRTETHDREREI I RR
2. 4p ¥+3:% £ (relative errorg -t 2. o

4. ‘?“1'{:‘? (Recovery)
¢ jp] Z_ aloe-emodin~ rhein ~ emodin~ chrysophanol
physcmn“ B2 kA& LOmMLE = 3o 4 W4 » ImLp 4R
# v FR A % (2-methyanthraquinone, 5040g/mL) > £ 4c » if & 2.
e mERZEERAR R s I 10.0mL & F
ML > gy 15 4 45(9,8600) s A w1 T E 0 B

FERATR R A R R R R R U A AT T L

=
1. = 5 kA A
Sprague-Dawleyx &% &3 > 6 & » $# & 4+ 250~350 ¢
FomBa 12 ) FF s BREPS AR AR L - B AT
JR#%S 1.0 g/kg~ F kB &lfs = o JRES PHT (400 mg/kg)
V- eplhvpRES 2.0 g/kg * w kR A > 2 W r JRES
PHT » &l ko RS SRf ks » = Fr RES PHT
F wash-outz_ {6 » 2 22 FF o FF WL &% wash-out
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e EER S e d IR AT o
2. W H &k H A
FHREFE A RHH L RPR > PE SR HE S
1.0 g/kg% 2.0 g/kge
(=) #rRiLst e &

SD -+ &4 € 4+ 250~350 kg F 250 2 & 12/ P » FR%EH
N B e X RIS PHT S » 200y 4w
RS A5 &g §oKRA 2l e st PHT 2 s S8
% e’k > F wash-outz. {6 > & B2 R R o

s %";LL

CESNEECR R T flEL > F g £ 5 04mDb B
MERCE  SHCEPR G o BT -T0CF AT o Rl PR g 9]
PR AT e

I~ ? PHTRRZ T &
AFE AN pERE 2 HPLC = 2Rl e 57 PHTz2 k& -
& 47 ¢ : COSMOSIL 5C18-ARI > 5pum > 4.6%250 m.m.
# 8 4p - CHCN : 0.1% HPO, (# $+4p = & vt 5] » S FF 8K {84 T)
ik ¢ 1.0 mL/min
¥pla £ £ 210 nm
S NI IR iﬁ&ﬁgp?{
(- )Uptake study
1. 3t 12 wells2 % 4 6 » mve > & 3¢ 1x107/ml -
2. mie A R o 54 X - =2 4% (Dulbecco's Modified
Eagle's Medium (DMEM), foetal bovine serum, nonegdsl
amino acid solution, penicillin and streptomycinr) & :& 7 § % +
- % g %ﬁ'i' SR o
B B A5 3 1 & % P-i# 12 transport buffer (Hanks' Balanced Salt
Solution (HBSS), Hepe, Glucosejg £+ 37C-kizéaw g ) Bix
2_ts # 2 transport buffer
4. 4v ~ transport buffegz % 30 4 4&.{s 4 4 transport buffer
5. &% 4 » 7 10~100uM PHT (% >t transport buffer/MeOH (99/1,
VIV)) » 33 % 304483 b e Zidle KB P BYRF o
F0 KR EM e AREE R

6. I ehpFEF LS 2 WELL ¢ 2 4% 4c » 7k transport buffer
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TRz K o
7. jc 400pL 0.3N NaOH;% f% sm#z » & 12 200uL 0.3N HCI # ez -
8. BfARUEMML L L figF B B o
9. FEMMp L fhe fnk > * F F vRiz 0 (5 30-80C o
10. g p3RRRE B2 B R 2 > HPLC-UV 4 47 -
(= )Efflux study
F uptake studyl. ~6.
1. ¥ » transport buffer & 3+ pF B 25 WELL p s transport buffer
= 2o F 1 0.3N NaOH3 fzm#z > £ 14 0.3N HCI? frz o
2. Jc§ 2 transport buffergs ;3 jzi% 2 S84 7 p IVEF 52 0
© i B de
3. v e fak o § F vRic B 530-80C 0 F HPLC-UV 4 47 -
(= )Bradford protein—binding assay
1. 96 3+4 2 % well » » 4~ Sigma Dye Reagent Diluted
Regagent 250 L -
2. Efflux study® =& # w2 3 f2ig & B B~5u Lo 4 » = B well @ o
3. ** ELISA readert shake 30f;f » > T# % 10448 > U
570 nmip| = sk & o
4. §1* 4l % 2 Bovine serum albumirf 7|45 83 j% > 4c » -9 H %
| (Bradford reagent, Sigm&# % ~ & 5~10 » 48 > » ELISA
readerst 570 nmigplsx L iE » Wit BEMR > U P FEE LT A W
PR RRREZ B0 FRA o
SRR = VR I
FI* WINNONLIN #25% 3-8 %6 5 24 > 12 ANOVA # & fom 47 0 v
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% RS

AR PR A 7&?@? ﬁr‘% R A2 % ® 0 * 7 1% HPLC = 2
TERERERE X F ~FFE }~ 7 # ¢ aloe-emodin- rhein ~ emodin -
chrysophanok physcmn e d NG a2 fREAR L AR L o AT IUERH
BB b e N O s Bk 24 > K 47 Bl4e Fig. 1-3#75T o

+ 'k f) A& ¢ rhein~emodinaloe-emodinchrysophanok physcion 5.77,
1.82, 0.43, 1.1 0.39 ymol/g- 4 Table 1#7x ; > ® & 5 K }“'}3?11 B
8.25x mol/g emodinz 1.70¢ mol/g physciorr 4- Table 24771 - 2 & %% X«;J
ToRE A T fAEERZ £ rheing 5 0 # =0 2 emodin~ aloe-emodirr
2 physciong # > o

50 FERLt T E A 477 E el R & (precisionf % g7 & (accuracy) A 9
i#73 F p (intraday) £ p B (interday)f re & 325 % % 4c Table 1-2~5
7o o B % ot 2 & aloe-emodin rhein~ emodin% chrysophanok. = 2
FPRPPrE2RPREYTF 22 FmAE > R BE(CV.)EE ] > 10 % 40 #
&£ (relative error): % 20%- -k )& ¢ aloe-emodin rhein~ emodin %
chrysophanolz_ # 4z 3 (recovery)s % = 100.9~104.3% 108.6~111.7%
101.4~105.1% 96.5~104.7% +- Table 4-6%17 - ¢* *t » aloe-emodin rhein ~
emodin 2 chrysophanolz & 1+ Z_§ #&*(LLOQ)4 %] 5 1.2~6.2~1.2 %
1.2pg/mL > ¥ i 4% *(LOD) 4 %] 5 0.03~ 0.06~ 0.04% 0.0lug/mL - Fx*x
BEBTALSIT AN ZHFRRE  BREARZ W 112?*‘ T o

AP FERFARERPFEZ KRB LE AT s E 2 LEL T
EEFRF R f?—'ﬁ' B }\ﬂf’f"ﬂ | 2 rnﬁfl;k\;r it L‘,jmy TE M E'L'rg:—ii;g oF B
WEFTHREPRZIFESRPIZBIHBR ~ ERE v T LE 0 Kot
- AR AERP2Z AP FE T RTINS B2 4T o

MR KGH PR PHT & 3 R~ 5 -k F1 #](4.0 g/kg% 2.0 g/kg) =& i #
PHTz kR 3 & 2G5S 4o Fig. 49777 » 2 10 B4 0B KT £
fod &4 §F S gcdmkTable 7 8 JRPHT 2 324 # g # 5 37890.1 + 6323.6
ugin/L » 3= CL/F 3 3.1 £ 1.6 mL/min> T 353% § R 5 2067.5 + 456.7
min; @ & fR 4.0 g/lkg~ & -k A2 PHT T 324 Z 5 f# 5 35967.5 +£ 12429.4
ugmin/L » 3= CL/IF 5 2.4 £ 1.0 mL/min =354 § R 2 1984.8 + 353.3
min; I * &R 2.0 g/kg ~ & KAl Tox g f 5 34013.0 = 4500.7
ugin/L » 3= CL/F 3 3.4 £ 2.2 mL/min> -~ i:,% FPEFRF S 1982.0 £ 288.9
mine = w2 4 8 SdckET o #R 2.0 glkg = § R B EIEE > $ PHT
zZw? RRT REFRE A 409k 5 ok E A CLIF & T iaF g R/
39k F "5 1< (4 Table 7) °

TR RFHIRPHTE HRP g & kA& (4.0 g/kg 2 2.0 g/kg)

179



CEHEEAE N 200 ¥ 4P

X ? PHTZ R 2 & BRI 4o Fig. 5977 » = Fu Fd R EEL
Nl EES e BB E PR:?'FT 5 J\,ﬁ:z}é?lj“ﬁ M PHT P kR > e RiEE
¥EPoHé 4§ Z28chmR Table 8 H )R PHT 2. T304 %6 f 5 53325.0 +
1767.3ugmin/L > T35 CL/IF 5 2.4+ 1.1 mLU/min L 35%F § R 5 19795 +
465.4 min; @ & JR 4.0 g/kgi® 7 5 vk’)%?}if?l]?‘ PHT L 355 Z5 4 5 44783.4
17264.9ugmin/L> T35 CL/IF 3 4.1+ 1.3 mL/min T353% § R 5 1991.4 +
268.1 min; 2t # R 2.0 glkg * § kAL T ok F G 4 4 435108 +
10419.1ugmin/L > £ 35 CL/IF 3 3.4 £0.7 mL/min L 35F §F R 5 2019.1 +
545.3 mine 1t = B2 4 8 gk 0 R 2.0 g/kgie F & K F A EL% ,
THESNPHT 2530 ¥ ER - 105 Fa f8 CUF S AN ELY
m 4.09/kgiw g & KE# M CLUFE &R 5 v‘ ,;ﬁg}ib{,‘ % 14 (4 Table 8)
m3 M-S xE PHT 7&'&?}%@]&17 T g2 A > EE w2 MDCK
> Rhodamine 123F £ 2_ 22 58:& (7 4p B 1838 247 33 - *t 9 2% ¢ % R (Fig.
6-8) » MDCK 1732 % Rhodamine 123 % z_ % i Bl | » > 40 » 450k
RERBER » Flt 40/»7\%5’;&%%&;@— W2 By ¥ RETE 5oRE
ﬁwj 22 MDCK 21 % »# 37 H >t Rhodamine 123} 2t 2_ 2258, & w2 verapamil
THREREFRP % B LrsH med Rhodamlne 1238 7 & 2
Zo EBiM PHAPERFRSALEFAR  INERREAY B2
Rhodamine 123 % 3R > 5 § ¥ #r4] MDCK 2. Rhodamine 123t » 5 H
2 R%7 2 Rhodamine 123nE 5 H s 2 2 5 Mo 25 B 1
nzZ B o PHT ﬂf = MRP~ Pgp = F ¢ » # 37 < cytochrom 3A4
5 2C9 z_ ¥ Z(Hoffmann and Loscher, 2007; Loscher, 2007; Losciued
Potschka, 2005; Pardridge, 1999)* £ & 2 ¥ # g+ £ { 8- HiF > F o
~F %iﬁ‘-& K2 o T EEFAHRS EEY o 4of 3
R CR T R RAMORNE B g RGO F "%
ST BT SRt EN RN A& BHE 5 sulfates® glucuronides®
A N o iRt N T 4 «Jfﬂ"?“’}]\ '”A—\ﬁjﬁ.ﬂ- i » 5 MRPs-~ OATS -]
ﬁ%l}éi Teorpe &9 R R I A T A’&ﬁn
MRPs~ OATs EEL%] ez o IpUtiH E%J -0 GuEE /3;% é&{rm
%4%,?‘7‘"?]1}’*"211'}?15'}37%‘ S e _ﬁ.&#“kl-ﬁll}\awﬁf}'\@ﬁ,—;ﬂ 2y
g %#E‘ﬁiﬁﬁﬁ}f’ %—?“5’”%3’@[“ BN IE T ey A
fio T e e %%#Lﬂkﬁfﬂ\’”%*ﬁ%*
R A 0 i PHT 225 @ kR % % 1%
L g
7r

N
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-~ AP HEEAFEPE LKA LR 2 B AT L e H
[

& A ‘%?ﬁfiéﬁﬁjg\:/}@léﬂ”’ii 2}\'&‘; o
: PHT2 & ¢# kR 24 MERA » 7

S AFHEEAFE PE SORNAE PHT 223 (v 47 5 #7 & B84
2R EE p2 R

B RS2 AT R SR R TR WHEAE TR 0 TR AN
B2 Fm g 2 ¢ G &I i %4‘ﬁﬂo
~ PHT ﬂf = MRP -~ Pgp < & ¢ » # i #* < cytochrom 3A42 2C92
RaEEN f%@@?@i@—ﬁ%»pzo

J=q

mu‘ “gj’

“ﬂ’b P ERF AL 0 FEL R §35 % % CCMPI5-TP-034
A2t g EUEJE NPT
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Fig 1 HPLC chromatograph of standard$kuéum officinale Baill. and
Polygonum multiflorum Thunb. 1. aloe-emodin 2. rhein 3. emodin 4.
chrysophanol 5. physcion IS : butylparaben
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Fig 2 HPLC chromatograph &heum officinale Baill. Decoction
1.aloe-emodin 2.rhein 3.emodin 4.chrysophanol Spioy
IS : butylparaben
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Fig 3 HPLC chromatograph &%olygonum multiflorum Thunb.
Decoction 1.emodin 2.physicon IS: butylparaben
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Fig 4 Mean (£S.E.) serum concentration - time pesfof PHT after oral

administration of PHT alone (400.0 mg/kg))(@nd coadministration with
4.0 g/kg @) and 2.0 g/kg4) RR .

185



6%5%_%‘&2?? ¥ 298 % 4

25 ~

—O— PHT alone
—&— PHT with PM (4g/kg)
—&— PHT with PM (2g/kg)

20 A

Concerntration (ug/mL)

0 1000 2000 3000 4000
Times (min)
Fig 5 Mean (£S.E.) serum concentration - time pesfof PHT after oral
administration of PHT alone (400.0 mg/kg))(@nd coadministration with
4.0 g/kg @) and 2.0 g/kg4) PM .
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study).
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Fig 7 Mean (£S.E.) PHT/5,7-DMC ratio-concentratigmsfiles of PHT.
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Fig 8 The influence of rhubarb (RR) on Rhadoming é&flux.
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Fig 10 The influence of PM on Rhadomine 123 efiluMDCK cells.
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Table 1 Comparison of contengsnfolL) in decoction and decoction after acid
hydrolysis ofRheum officinale Baill.

Constituents Decoction After acid hydrolysi Difference
(umolL/qg) (umolL/qg) (umolL/qg)
Aloe-emodin 0.43 1.09 0.66
Rhein 5.77 6.64 0.87
Emodir 1.82 4.4¢ 2.64
Chrysophanol 1.10 2.49 1.80
Physcion 0.39 0.77 0.38

Table 2 Comparison of contents (nmoL) in decocton decoction after acid
hydrolysis ofPolygonum multiflorum Thunb.

Constituents Decoction After acid hydrolysis Difference
(nmolL/qg) (nmolL/qg) (nmolL/qg)
Emodin 8.25 105.70 97.45
Physciol 1.7 15.4( 13.7(

Table 3 Intra-day and inter-day analytical precisamd accuracy of aloe-emodin

in methanol.
conc Precision Accuracy
(ug/mL) Intra-day Inter-day Intra-day Inter-day
Mear+ S.D.(C.V.%) Meart S.D (C.V.%) Relative error (% Relative error (%
50.0 499205 1.1 50.41.0 2.0 -0.2 0.9
40.0 39. 205 1.2 40.00.1 0.3 -0.8 0.0
2.0  20.(£04 1.9 200t 22 -0.2 0.c
10.0 9402 1.7 9601 1.3 -6.0 4.4
5.0 4%01 23 4901 1.2 -2.6 -1.9
2.t 2501 22 2601 441 -0.1 2.5
1.2 1400 16 1.40.0 0.0 11.7 12.7

Table 4 Intra-day and inter-day analytical pregisamd accuracy of rhein in

methanol
Precision Accuracy
Conc.
(ug/mL) Intra-day Inter-day Ir_1tra-day I _nter-day
Mear+ S.D (C.V.%) Meart S.D.(C.V.%) Relative error (%Relative error (%
2000 197.«+14 0.7 199.xz2.1 1.0 -1.1 -0.£
150.0 148.+1.1 0.7 149.+ 0.7 0.5 -0.7 -0.1
100.0 102.x16 16 103.+0.0 0.0 2.1 3.9
50.0 521+ 0.7 14 52.&¢05 1.C 4.2 5.7
25.0 27.1x04 1.6 27403 1.2 8.5 9.5
6.2 5340.2 3.0 5+0.1 15 -14.8 -12.6

189



6%5%_%&2?? ¥ 298 % 4

Table 5 Intra-day and inter-day analytical pregisamd accuracy of emodin in

methanol
C Precision Accuracy
onc.
(ug/mL) Intra-day Inter-day Intra-day Inter-day
Meant S.D.(C.V.%) MeantS.D.(C.V.%) Relative error (%Relative error(%)

50.0 49.203 0.6 50.3 09 1.9 -0.1 0.6
4C.0 39.6¢ 0.2 0.6 39.¢£03 0.7 -0.E -0.4
20.0 19.40.3 1.4 199404 21 -2.8 -0.6
10.0 9.2 01 0.8 10.a00.2 21 -0.8 0.2
5.C 4.¢+01 1.5 4¢+01 1.7 -2.7 -2.€
2.5 2&0.0 00 26£0.0 0.0 3.2 3.2
1.25 1.300 0.0 1401 59 6.4 9.8

Table 6Intra-day and inter-day analytical precision andusacy of chrysophanol in

methanol
Precision Accuracy
Conc.
(ug/mL) Intra-day Inter-day Iptra-da) In}er-day
Meant S.D.(C.V.%) MeantS.D.(C.V.%) Relative error (%Relative error(%)
50.0 50.8 0.5 1.1 49908 15 1.6 -0.1
40.0 40.0.3 0.8 40.220.2 0.5 1.3 0.6
20.C 18.2+ 0.3 1.5 18.1+02 0. -8.€ -9.€
10.0 10.20.1 1.0 10.660.1 1.0 7.4 6.4
5.0 5800 00 5101 1.2 1.8 2.5
2.t 25101 2.5 2501 25 2.1 0.t
1.2 1400 0.0 1.40.0 0.0 11.2 11.1

Table 7 Pharmacokinetic parameters of PHT in s giving oral PHT (400
mg/kg) alone and coadministration with RR (2,4 nay/fik seven rats

Parameters PHT alone PHT + RR (4.0 g/kg) PHT+ RR @&kqg)
Tma> (MIN) 1368.+1364." 1246.£1313." 1217.£1417.:
Cras(ng /L) 17.6:8.4 15.93.1 14.62.8
AUC4(ng-min /L) 37890.%16323.6 35967512429.4 34013500.7
Vz/F (L/kg) 14440.+£1606.. 9767.£2873.¢ 13515.48186.:
Cl/F  (mL/min) 3.1+1.6 2.4:1.0* 3.4t2.2
MRT as(min) 2067.5456.7 1984.8353.3* 1982.6288.9

Data expressed as mean + S.E. * p<0.05 comparédPMT alone.

Table 8 Pharmacokinetic parameters of PHT in s giving oral PHT (400
mg/kg) alone and coadministration with PM (2,4 ngg/kx seven rats

Parameters PHT alone  PHT + RR (4.0 g/kg) PHT+ RR (2.0 g/kg)
Tma> (Min) 1117.%1767.3 031.4974.5 2006.#1887.5
Crmar(ng /L) 24.7+7.€ 18.6+7.6* 20.(+6.6*
AUCy(ng-min /L) 53325.@9590.5 44783#417264.9 43510810419.1*
Vz/F (L/kg) 11405.37262.8 10311£8073.4 8673.86427.5
CI/F  (mL/min) 2.4+1.1 4.1+1.3* 3.540.7*

MRT as(mMin) 1979.5465.4 1991.4268.1 2019.1545.3

Data expressed as mean = S.E. * p<0.05 comparbdd?mT alone.
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