2,4,75,76

(Polygonaceae) Rheum palmatumL.

Fig.1-1

70
doe-emodin rhen

emodin  chrysophanol

Fig. 31 Fig. 32 220 nm
(Fig. 3-1)
2
HE
Fig. 33 56,78 doe-emodin rhein
emodin  chrysophanol 1

5 2 6 3 7 4 8 WV
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3,4

1(Fig. 3-4)
5,6,7,8

1,2,
Fig. 33
1234 mm
doe-emodin rhein emodin chrysophanol



HPLC doe-emodin

rhein emodin  chrysophanol

25
Fig4-1 2-methylanthraquinone
doe-emodin  rhein emodin
chrysophanol
Table 1-1 Table 1-1 1.2~-50.0
6.2~200.0 1.2~50.0 1.2~50.0 ug/mL
(precison)
(accuracy ) (intraday ) (interday )
Table 1-2-5 adoe-emodin rhein
emodin  chrysophanaol
(CV.) 10% (relative error) 20 %
doe-emodin rhein emodin  chrysophanol (recovery)

100.9~104.3% 108.6~111.7 % 101.4~105.1% 96.5~104.7%

Table 1-6~9 adoe-emodin rhein emodin  chrysophanol
(LLOQ) 12 62 1.2 12ug/mL
(LOD) 0.03 006 004 0.0lpg/mL

doe-emodin  rhein  emodin  chrysophanol
Table 1-:10~14  Fig.4-2-4
Em rhein (0.18~0.28 %) emodin



(0.04~0.05 %) aloe-emodin (0.03~0.04 %) chrysophanol (0.01~0.02 %)

doe-emodin rhean emodin

chrysophanol 0.7 06 0.7 05
EE 30~50%
N emodin
rhein N
chrysophanol doe-emodin rhein  emodin
chrysophanol 19 02 15 23
22 05 22 44 EEm rhein
( 0.2~05 1) aoe-emodin emodin

chrysophanol ( 1.5~44 1)

mm o

aoeemodin rhen emodin  chrysophanol
09 22 08 10 rhein

rhein
doeemodin rhen emodin  chrysophanol = =
08 08 0.7 09 EE
( 10~30 %)
paired ttest doe-emodin rhen  emodin

chrysophanol () EE EE chrysophanol

(p<0.001) (W
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aloe-emodin
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HPLC

rhein emodin

chrysophanol



(

doe-emodin

(

)

rhein

)

HPLC

(5 gkg) 30
| Fg. 51 |
sulfatase/glucuronidase m
rhein emodin  chrysophanol rhein
aloe-emodin rhein emodin chrysophanol
rhein
sulfates/glucuronides rhein

m sulfotransferase/glucuronyltransferase

aoeemodin rhein emodin chrysohanol

5g/kg

sulfatase  glucuronidase 37 m 2
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2-methylanthraguinone

doe-emodin rhean emodin  chrysohanol

2-methyanthraguinone 6.8 75 127 189 16.6
25 Fig.52

doe-emodin  rhen emodin

chrysohanol Y
X
Table 2-1 Table 2-1 doe-emodin
rhein emodin  chrysohanol 0.1~10.0 0.8~50.0 0.2~10.0
0.1~10.0y g/mL
( precison)
( accuracy ) (intraday ) (interday )
Table 22~5
doe-emodin rhan emodin  chrysophanol
(CV.) 10 %
(relative error) 20 % doe-emodin  rhein  emodin
chrysophanol (recovery) 90.5~96.9% 82.1~-87.7 %
81.0~94.5% 82.6~98.7 % Table2-6~9 adoe-emodin
rhen emodin  chrysophanol (LLOQ)
01 0.8 02 0.1pgmL (LOD) 003 0.6

004  0.01ug/mL

doe-emodin  rhen emodin



chrysophanol Table 1-10~14
H N H N
(5 gkg) x
rhein rhein
doe-emodin emodin  chrysophanol

Table 210~18  Fig. 5-5-8

rhein chrysophanol sulfates
glucuronides adoeemodin  emodin  sulfates  glucuronides
WINNONLIN® (noncompartment model)
adoe-emodin rhein  emodin chrysophanol sulfates
glucuronides sulfates Crrx

3.1+0.3 36.5+4.1 11.2+1.5 7.5£0.9 (nmol/mL) glucoronides
Crex 29403 24.4+16 10.2+1.3 4.2+0.7
(nmol/mL) rhein Crnax 26.9+7.2
(nmol/mL) Aloeemodin rhein emodin chrysophanol sulfates
AUGy.720 366.8+52.1 4641.4+510.2 1702.7+247.8
941.8+130.4 (nmol- min-mL™)  glucuronides AUC,
346.3t52.8  3457.5+484.2  1757.6+308.4  685.3+113.6
(nmol- min- mL™Y) rhein AUC,
1369.5+337.9 (nmol-min-mL™")  Aloe-emodin  rhein  emodin
chrysophanol sulfates 79.9+7.3 103.1#5.8
158.0+7.9 123.0+10.0 (min) glucuronides
80.3+7.2 101.8+4.7 156.9+6.5 144.7+14.4(min) rhein
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54.0£6.5 (min) Aloe-emodin rhein emodin
chrysophanol sulfates glucuronides 1.1 1.5

1.1 1.8 rhein sulfates rhein 14

Aloe-emodin rhein  emodin chrysophanol sulfates

glucuronides 1.1 13 10 14 rhein sulfates
rhein 3.4 Table 2-28~31
rhein ( 14%) EE

sulfates (  49~58%) glucuronides (  37~51%)

(5 gkg) LR
rhen rhein
adoe-emodin emodin  chrysophanol

Table2-19~27  Fig. 5-9~12

rhen  sulfates glucuronides

doeemodin emodin  chrysophanol sulfates  glucuronides

WINNONLIN® (noncompartment mode!)
aoe-emodin rhein  emodin  chrysophanol sulfates
glucuronides sulfates Crrx

3.6804 325+3.2 84+1.4 6.0£1.0 (nmol/mL) glucoronides
Crnax 3.440.3 23.7+2.1 9.9+0.7 4.7+0.4 (nmol/mL)
rhein Chax  29.844.4 (nmol/mL)

Aloeemodin  rhein  emodin  chrysophanol sulfates



AUG, 15 398.5+32.1 4292.8+212.0 1131.3+122.6 624.5+62.1

(nma-min-mL™")  glucuronides AUC, 720

375.3150.2 3620.5+333.7 1449.9+220.0 615.9+103.9

(nmal- min-mL) rhein AUG, 150

1337.8+186.7 (nmol- min-mL™)  Aloe-emodin rhein  emodin

chrysophanol sulfates 93.1+4.8 117.9+10.3

153.4+18.2 128.4+21.5 (min) glucuronides

82.746.6 116.2485 151.7+8.9 143.7+12.3(min) rhein
49.5£3.8 (min) Aloeemodin rhen emodin

chrysophanol sulfates glucuronides 1.1 14

08 13 rhein sulfates rhein 1.1

Aloeemodin rhein  emodin chrysophanol sulfates

glucuronides 1.1 1.2 08 1.0 rhein sulfates
rhein 3.2 Table 2-28~31
rhein ( 14%) N

sulfates(  44~51%) glucuronides( 39~56%)

rhein ( 14%)
() sulfates(  44~58%) glucuronides( 37~56%)
EEm sulfates  glucuronides

doe-emodin  rhan

emodin chrysophanol N 0.8 0.8 0.7 0.9
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aoeemodin rhen emodin  chrysophanol
11 1.0 0.7 08

aoe-emodin  rhein emodin  chrysophanol

EE N rhein

emodin aoe-emodin  chrysophanol (Table 1-10~12)

rhein emodin chrysophanol aloe-emodin
chrysophanol
chrysophanol
HE
rhein (10 ) mm sulfaes(17~35 ) glucuronides
(22~40 ) EE sulfates
glucuronides  ( emodin ) EE
sulfates  glucuronides rhein
(50-%4 ) doe-emodin  rhan
(80~118 ) emodin  chrysophanol
(123~158 )
paired Student’s
t-test chrysophanol sulfates

AUC
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( )Emodin
emodin
50mgkg 10mgkg emodin
emodin

sulfates  glucuronides

sulfatase  glucuronidase 37 m 2

6 emodin HPLC
15 0.3~80.0 p
g/mL y=03026x 0.0397
(r*=0.9999)
( precison)
( accuracy ) (intraday ) (interday )
Table3-1
(CV.)
10 % (relative error) 20 % emodin
(recovery)  99.7~107.0% Table 3-2 emodin
(LLOQ) 0.3 u g/mL (LOD) 0.0l g/mL
emodin (50 mg/kg) emodin
emodin emodin
sulfates glucuronides Table
335 Fg513~14 emodin



sulfates glucuronides ~ WINNONLIN®
(noncompartment model) emodin sulfates  glucuronides

19.745.2 nmol/mL  17.4+4.1

nmol/mL 26365.9+4447.5 (nmol- min- mL™?)
23585.4+4921.3 (nmoal- min- mL™) 1217.0+131.4
(min) 1181.8+118.8 (min) Table3-4,6 Emodin sulfates
glucuronides 1.1 Table3-7
emodin aulfates  glucuronides

11 aulfates

480
emodin
emodin (10 mg/kg) emodin emodin
sulfates glucuronides Table
38,10,12 Fg.515-16
emodin sulfates glucuronides emodin

WINNONLIN® (1V bolus2

compartment model) emodin emodin sulfates  glucuronides
7.0£0.7 (min)

23.6£3.0(min)  21.3+6.0 (min)
706.3£186.6 (min) 264.8+41.7 (min)  312.4+79.2 (min)

9.7+1.5 (mL-min®) 7.2#1.3 (mL-min") 8.1+1.3
(mL-min™) 1344.24137.7 (nmal- min- mL™)
2160.84555.5 (nmol- min-mL™)  1830.9+447.7 (nmol- min- mL™)



804.9+226.4 (min) 318.9+55.1 (min) 382.3+92.2 (Min)
Table3-9,11,13
emodin sulfates
emodin glucuronides 1.6 1.2 emodin
sulfates( 40%) glucuronides( 34%)
emodin ( 25%) emodin
emodin sulfates emodin glucuronides 25 2.1
emodin emodin sulfates
glucuronides 2.7 2.3 Table3-14
Table3-15
Emodin 86.0 %

AUC(emodin sulfates glucuronides)po / Dose po
Percent absorbed x 100 %

AUC(emodin emodin sulfates glucuronida)iv/
Nn<e.




emodin
emodin
EE Table4-1

doe-emodin  rhein  emodin  chrysophanol

116 985 117 89 ug/g emodin
628 ug/g (Fluorescence
Polarization Immunoassay FPIA) TDxFLX
emodin
tetraglycol
cyclosporine
tetraglycol/ PEG400 (1:1) emodin [ tetraglycol/ PEG400 (1:1)]

Table 4-2~3 Fig. 61
tetraglycol/PEG400 (1:1)

39185.6+4359.2ng min/mL 112.9 + 21.4 ng/mL
emodin 119489+ 11741 ng min/mL
32.0 £ 5.0 ng/mL unpaired
Student’s t-test emodin
69.5% (p 0.001) 71.7%

(p 0.01)  Table4-4

emodin

Table
4-5~6 Fig. 62~3



119005.2 + 13117.7 ng

min/mL 928.8 + 108.3 ng/mL
41698.3 £ 98839 ng min/mL
389.7 + 117.7 ng/mL paired Student’s t-test
65.0 %(P<0.01) 58.0 %(P<0.05)
Table 4-8

Table 4-9~10 Fig. 64~5

228,653.9 £ 16,6220 ng min/mL 785.3
54.4 ng/mL 56,367.8 + 140,676.7
ng min/mL 149.3 £ 39.2 ng/mL

paired Student's t-test
75.3 %(p<0.001)
80.9 % (p<0.001) Table 4-11

(0.8 mg/kg)
Table
4-12~13  Fig. 66~7 149.1 +
12.3ng min/mL 1.5 £ 0.2 mL/min
302.3 +53.3ng min/mL
0.9+ 0.2 mL/min paired Student’s t-test

102.8 % (p 0.05) 40.6 % (p 0.05)
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Table 4-14

50.8 %
46.9 % 102.8%
40.6 %
emodin
N rhein emodin
chrysophanol CYP3A 43 rhein
MDR1(multidrug resistence-associated protein 1) 4l
CYP3A P-gp
aloe-emodine rhein emodin chrysophanol
glucuronides  sulfates rhein
N glucuronides

sulfates



2 g/kg
0.25
o/kg emodin 54

E N aloeeemodin, rhein,
chrysophanol

emodin

emodin
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P-glycoprotein

P-gp emodin
P-gp
P-gp rhodamine 123
emodin
P-gp Y rhodamine
123 X rhodamine 123 Y
= 62.3X -0.1 (r* = 0.99) rhodamine 123

Table51~3 57-8 Fig. 7-1, 3
Table54~6,59~10 Fg. 7-2, 4
ANOVA
P-gp emodin  P-gp

emodin

transporters
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