3 70 2

[3-9]

Chlorophora tinctorial®

Mori ramulus [

(8 [9
[10]
(11

[12 prostacyclin  endothelin™¥

Cyclosporin 11

T- 1978 FDA

[14]



115 cyclosporin
CYP3A4
9 cyp3a4 1723 cyclosporin
ketoconazole erythromycin grapefruit juice CYP3A4

(=4 cyclosporin cyclosporin

P-glycoprotein (P-gp)
cyclosporin  FK 506 taxol diltiazem dexamethazone
erythromycin  protease inhibitors [25.26]
P-gp  cyclosporin

CYP3A4 (=7 P-gp

cyclosporin P-gp

P-gp 1994
HCT-15 colon cells  adriamycin
diosmin P-gp
adriamycin 30 %%

cyclosporin



cyclosporin
CYP3A4 [29] CYP3A4

nifedipine felodipine cyclosporin terfenadine

[30]

P-gp

(3] CYP3A4

naringenin  quercetin P-gp

P-gp



nm

(morin)

(33 2_(2,4-Dihydroxyphenyl)-3,5,7-tri hydroxy-4H-1-

benzopyran-4-one
2', 3,4, 5,7-pentahydroxyflavone

(33

33 CeHiO, M.W. 30223

3. 285200 UV A maddc): 258 375

4 20 1.06



(1]

LDL LDL

C trolox mannitol

(12]

prostacyclin ¥
prostacyclin  prostacyclin

(PGl>)



4, P-glycoprotein 29

HCT-15 colon cells P-gp 30%

5. xanthine oxidase (6]
Xanthine oxidase

xanthine oxidase

6. =
(liver microsomes)
7. phosphatidylinositol phosphate kinase 12
phosphatidylinositol-4,5-bisphosphate (PIP,) (
) PIP,
phosphatidylinositol phosphate kinase morin

PIP;



Cyclosporin A 11

Trichoder ma Eolymadrowmar pon il uc
[34] [35]
[36] T
(lymphoking) interleukin 2 ° " *°
Cyclosporin

5-18 mg/kg/day bid
cyclosporin
30 % 2.6

cyclosporin

Cyclosporin

Cyclosporin



58 %

P-glycoprotein

Cyclosporin

cyclosporin

cyclosporin

1. Antiepileptic drugs

Phenytoin

cyclosporin

valproic acid

2. Rifampicin or INH

[ 422]

85-90 %

CYP3A4

[39,40]

CYP 3A4

P-gp

phenobarbital carbamazepine CYP3A4

cyclosporin

Rifampicin or INH cyclosporin

P-gp

rifampicin

cyclosporin sl



3. Octreotide

Octreotide cyclosporin

cyclosporin

4. Azole antifungal agents

Ketoconazole fluconazole itraconazole
cyclosporin cyclosporin

ketoconazole

cyclosporin Ll

5. Macrolide antibiotics
Erythromycin josamycin
erythromycin P-gp
cyclosporin Lzl
6. Corticosteroids

cyclosporin

[46,47]

CYP 3A4

P-gp

cyclosporin

CYP 3A4

corticosteroids



P-Glycoprotein

P-Glycoprotein 1280
mdrl Lasl mdrl  mdr3
[49]
ATP
[50]
P-gp
(resistance) Vinca akaloids

anthracyclines  actinomycin D  daunorubicin  doxorubicin
etoposide  epipodophyllotoxins texanesvs '°*'!
P-gp cyclosporin  digoxin

erythromycin b-blocker

P-gp CYP3A4

[52 53 ]

1C



(Morin, 95%) Sigma Chemical Co.(U.S.A.)
Tetraglycol (Glycofural) Sigma Chemical Co. (U.SA)

B -Glucuronidase/Sulfatase Sigma Chemica Co. (U.S.A.)

K ohusan Chemical Works,

Ltd. (Japan)

(99%) Sigma Chemical Co. (U.SA))

Riedel-deHaen AG (Germany)

L (+)-Ascorbic Acid RdH Laborchemikalien GmbH
& Co. KG (Germany)

Merck (Germany)
(LC Grade) Merck (Germany)
(LC Grade) Merck (Germany)
(LC Grade) Mallinckrodt Baker, Inc.
(USA)

( ortho-Phosphoric Acid, 85% ) Riedel-deHaen AG (Germany)

Ethyl paraben (99%) Aldrich (Milwaukee, WI,

11



U.SA.)

Sandimmun ( Cyclosporin, 100 mg/ml )  Sandoz Pharma Ltd.

Abbott park, IL, U.SA.

( Cyclosporin Monoclonal Whole Blood

Reagent Pack )
Medium 199 Sigma Chemical Co. (U.SA))
Rhodamine 123 (95%) Sigma Chemical Co. (U.SA))

Sodium bicarbonate Shimakyu’ s pure Co. (Japan)



7. (95% O, 5%CO,)

10.

11. TDx Analyzer

12.

13. ( 12x75 mm)

14.

15. (0.45u m, 13mm)
16.

17. (HPLC)

(1)

Microprocessor pH-mV meter
Denver Instrument (Force —14)
Scientific Industries

Branson 5200

Shaker ZC4000

OA-SYSEVAP-112

Mettler AJ100
Eppendorf
Aspirator AS-1

Abbott, U.SA.

Kimble
Diamond
Alltech Associates Inc.

Perkin Elmer (U.S.A.)

Shimadzu LC-6AD (Japan)



16.

17.

(2) Cosmosil, (150x4.6 mm), 18C

Waters
3 SS/Pk
(4) Shimadzu SPD-6A (Japan)
(5) Shimadzu SCL-6B
(6) Shimadzu C-R6A
(7) Perkin Elmer Series 200

Autosampler (U.SAA))

(1) : 2~3Kkg,
(2) Sprague-Dawley : 200~300 g
(D (0.9xL 70 mm, 1.5xL 120
mm)
(2) Terumo (Japan)
2.5 ml Syringe ( 0.55x25 mm)
1.0 ml Syringe ( 0.45x13 mm)
(3) (0.2 p m,13mm) Alltech Associates Inc.
(4) Becton Dickinson &

Company

14



1. Buffer solution (pH 5.0)

0.IN 267.8ml 0.1N ®100.0 ml
IN pH=5.0+0.1
a 0.8204 g 100.0 ml
b (d = 1.049) 0572 ml 100.0 ml

2. B -Glucuronidase/Sulfatase
B -glucuronidase/sulfatase (110350, 4194 units/ml) 50.0u |

pH 5.0 buffer 50.0 ml -30

C0.60g 2.0ml 300.0 mg/ml

morin 3.5 g tetraglycol 50.0 mi 70.0

mg/ml



ethyl paraben 10.0 mg 10.0
mi 1.0 mg/ml
6.
morin 20.0 mg 10.0 ml 2.0 mg/ml
7.
400.0 p | o( cyclosporin 100.0 mg/ml)
10.0 ml 4.0 mg/ml
8. Medium 199
9.55 medium 199 2.2
1000.0 mi pH 7.4+0.1 2~8

9. Rhodamin 123

10.0 mg Rhodamin 123 10.0 mi 1.0

1€



mg/ml medium 199 20.0 ng/ml



2~3 kg

24

B.
(1)
0.2 pm
(10 mg/kg = 33.1 mmol/kg 20 mg/kg = 66.2 nmol/kQg)
5 10 15 30 45 60 90 120 180
240 1.5ml

(15,000 rpm) 15 -30

1€



(2)

(165.4 nmol/kg

330.2 nmol/kg) 5 10 15 30 60 90
120 180 240 300 1.5ml
(15,000 rpm) 15 -30
C.
() -30
20.0u g/mi
200.0p | 7 3
200m C (300.0 mg/ml) 150.0 p |
(  10.0 py g/ml ethyl paraben )
-30 -30 1 2 3 4
5 15 24

-30 HPLC



(

(

)

YA 10
200.0 p | 100.0 p | glucuronidase/sulfatase

(B -glucuronidase 110.35 units/ml, sulfatase 4.194 unit/ml in

pH 5.0 buffer) 20.0 m
C (300.0 mg/ml) 20.0 m C (100.0
mg/ml) C
4 300.0u | (
ethyl paraben 10.0 py g/ml) 20

)

15,000 rpm 15

100.0 p | HPLC

37

I.V. 10

250.0 m 125.0 p | glucuronidase/sulfatase

(B -glucuronidase 110.35 units/ml, sulfatase 4.194 unit/ml in

2C



(

pH 5.0 buffer)

20.0 | C (1300.0 mg/ml )

20
37 ( 100 rpm)
2 4 8 10 385.0 p |
( ethyl paraben 10.0 y g/ml)
20 15,000 rpm 15
1250m
HPLC
)
1
900.0 p |
100.0 p | 100.0 50.0 25.0 125 6.25 3.13 1.56
M og/ml 200.0 m
100.0 p | (pH 5.0) 20.0 p |
C (300.0 mg/ml) 20 3000 p |
( ethyl paraben 2.0 y g/ml) 15000 rpm
15 100.0 p |

HPLC

21



200.0 m

100.0 p | (pH 5.0) 20.0
C ( 300.0 mg/ml ) 20
800.0 p | ( ethyl paraben 1.0 p
g/ml) 15,000 rpm 15
100.0 p | HPLC
( )
( ) HPLC
( Column) COSMOSIL packed column,
Waters (150x4.6 mm)
( Prefilter) SS/PK
: 250 nm
. Acetonitrile -0.2% ortho-phosphoric acid
(28:72,viv) pH=20
ethyl paraben

1 ml/min



(

)

200.0 |

M | glucuronidase/sulfatase

100.0

(B -glucuronidase 110.35 units/ml,

sulfatase 4.194 units/ml in pH 5.0 buffer) 200 p | C

(300.0 mg/ml)

( 100 rpm) 4
( )
15,000 rpm
-30
HPLC
b.
200.0 p |
100.0 p | 20.0 p |

20
37
300.0 p |
20
15

100.0 m

pH 5.0

C (300.0 mg/ml)



(

20 300.0 p | ( )
20 15,000 rpm 15
-30 100.0

Ul HPLC

)

morin 39,78 156
31.3 625 125.0 250.0 500.0 1000.0 2000.0 py g/ml
100.0 p I morin 900.0 p |
0.39,0.78, 1.56 , 3.13, 6.25,
12.5, 25.0, 50.0, 100.0, 200.0 p g/ml

2000 | 100.0 u |

(PH50) 200 p | C (300.0 mg/ml)
ethyl paraben 10.0 y g/ml  2.0p g/ml 300.0
b 20 15,000 rpm 15
100.0 p | HPLC
ethyl paraben 10.0 p g/ml

2.0 p g/ml

24



()

(1)

HPLC

(mean) (standard deviation S.D.)

(coefficient of variation C.V.)

(2)

HPLC

(3)

morin 500.0, 125.0 31.2 p g/ml

50, 12.5,3.1 py g/ml



HPLC
WINNONLIN

noncompartment model

2€



Sprague-Dawley

24

mg/ml in olive ail)

tetraglycol)

7 200~300 g 8~12

10.0 mg/kg (4.0

50.0 mg/kg (20.0 mg/ml in

tetraglycol wash-out

EDTA

1 358 12 26 36

0.3 ml

4

EDTA



C. cyclosporin
TDx Anayzer FPIA (Fluorescence

Polarization Immuno Assay) cyclosporin

WINNONLIN
noncompartment model paired Student's

t-test

28



P-gp

Spraque-Dawley

1~-2

50 cm

cm

medium 199
medium 199
medium 199
medium 199

medium 199
37

95%0, 5% CO))

150~250 g 8~12
P-gp
50 cm
25.0cm
50.0 ml
500 ml 200.0 mM
50.0ml 400.0 mM
500 ml 200.0 mM
500 ml 200.0 mM
0.4 % DMSO
50 rpm)

20



rhodamine 123 3.0 ml (20.0 ng/ml)

0.5 ml
rhodamine 123 15 30 45 60 75 90
C. Rhodamone 123
rhodamine 123 (1.0 mg/ml) medium 199

2.000 1.000 0.500 0.250 0.125 0.100 0.050 0.025 ng/ml
485 nm  excitation 546

nm emission

D. rhodamone 123

medium 199 8

SPSS ANOVA

3C



rhodamine 123

31



HPLC morin morin

glucuronides /sulfates 0.2 % (28:72, viv)
ethyl paraben 1.0 ml/min
13 Fig. 1-1
morin morin glucuronides/sulfates morin
morin
1.56~ 25.00u g/mi y =0.128x - 0.723 (r = 0.997)

1.56 ~ 200.00u g/ml

y = 0.023x - 0.115 ( r = 0.996) peak area ratios



20 %

Tablel-1 57.9 % ~67.6 %
Table1-2 LOQ 156 pg/m LOD 0.39 ng/mi
C 100.0 mg/ml C 300.0 mg/ml
C 37
300.0 mg/ml C
C (100.0 mg/ml)
Fig. 1- 2
B -glucuronidase/sulfatase C (300.0 mg/ml) 37
4 morin

glucuronides/sulfates Fig. 1-3

4

(10.0 mg/kg 20.0 mg/kg) (50.0
mg/kg 100.0 mg/kg) morin morin
conjugates Tablel-3~1-14 morin morin

conjugates Fig. 1-4~1-6



WINNONLIN morin Tablel-11~1-18
10.0 mg/kg  20.0 mg/kg
2144.3
+ 321.6 19266.5 + 3854.9 nmol min mli™

79 + 2.0 28.6 + 10.5

min 015+ 004 094 + 04L
0.013 + 0.002 0.003 + 0.0005 114 £+ 29
512.7 £ 275.1 min unpaired Student’ s
t-test
(p<0.05) morin
41 % 23 %
(p<0.05)
50.0 mg/kg
100.0 mg/kg 5473.9 *
415.9 nmol min ml™ 26.5 + 9.4 nmol/ml™

128.9 + 11.0 min 57% 13%

34



(p<0.05) AUC
glucuronyl transferase /
sulfotransferase morin

morin



(@) (b) (©)

o 3 10 13 o3 10 13 o 3 10 15

Retention time (min)

Fig. 1-1 Chromatogram of morin (M) and ethyl paraben as an internal standard (1S) in
rabbit serum ; (@) blank serum, (b) after iv administration (20.0 mg/kg), M:
49.6 ng/ml, IS; 10.0 ng/ml (c) after oral administration (100.0 mg/kg), M:
18.1 ng/ml, IS: 2.0 ng/ml

3€



Table 1-1. Intra-day and inter-day analytical precision and accuracy of morin.

Precision Accuracy
Conc.
(M g/ml) Intra-day I nter-day Intra-day I nter-day

I+

Mean + SD. (C.V.%) Mean SD. (C.V%) Relativeerror(%) Relative error(%)

2500 2601 =007 O. 3 2546 =+ 0.82 3.2 +4.0 +1.9
1250 12.06 * 0.49 4.0 1173 + 057 4.9 +1.9 -6.2
6.25 574 + 0.15 2.6 576 011 1.9 -8.2 -7.8
3.13 3.04 =+ 0.06 1.9 307 008 2.6 -2.8 -1.7
2.34 226 + 0.02 0.8 229 +0.05 2.2 -3.3 -2.1
1.56 1.70 £ 0.07 4.1 170 =+ 007 4.1 +8.7 +9.3

=3

Table 1-2. Recovery (%) of morin from rabbit serum

Conc. (u g/ml) Mean (%) =+ SD.

50.00 57.88 + 0.06
12.50 54.69 + 0.06
3.13 67.64 + 0.14

=3



24 1

22 A

20 4

18 A

16 A

Morin concentration (nmg/ml)

14 4

12 T T T T T

Time (day)

Fig. 1-2 Stability of morininserumat —30 . (n=3)

74
72
70 -
68 -

66 L

Morin concentration (mg/ml)

64

62

0 2 4 6 8 10 12

Time (hr)

Fig. 1-3 Morin concentrationsin serum detected at various time points during
Incubation with glucuronidase/sulfatase at 37 . (n=3)

3€



Table 1-3. Morin concentrations (nmol/ml) in serum of six rabbits after intravenous
administration of morin (10.0 mg/kg=33.1u mol/kg).

Rabbits b c d e f  Men *SE
Time
(min)
5 64.8 200.5 178.5 100.9 182.6 98.9 1377 £ 230
10 576 1145 1367 583 1254 324 875 + 17.7
15 22.4 20.3 56.4 17.3 494 8.6 291 + 7.8
30 108 96 12.2 ND 18.7 ND 86 +30
45 113 ND 5.2 ND 7.7 ND 40 +20
60 ND ND ND ND 7.6 ND - -

ND : not detectable.

Table 1-4. Morin glucuronide/sulfate concentrations (nmol/ml) in serum of six rabbits after
intravenous administration of morin (10.0 mg/kg).

Rebbits b C d e f Mean + SE
Time
(min)
5 119.1 80.6 102.0 25.1 51.0 22.3 66.7 * 16.5
10 88.7 28.8 72.4 39.1 19.2 25.2 456 116
15 66.0 36.1 32.6 30.4 24.6 21.4 352 +65
30 34.5 17.9 22.7 154 14 13.6 176 45
45 19.8 10.7 13.8 1.7 3.3 0 92 29
60 10.9 7.9 8.1 0 15 0 47 =20

90 10.8 0 0 0 0 0 - -




Table 1-5. Morin concentrations (nmol/ml) in serum of six rabbits after intravenous
administration of morin (20.0 mg/kg=66.2u mol/kg).

Rabbits

b c d e f Mean = SE.
Time
(min)
5 6009 387.3  393.0 209.1 162.3 3735 3544 + 63.7
10 4584  279.2 2104 104.1 89.2 252.1 2322 £ 551
15 351.6 1981 121.6 54.8 51.7 124.2 150.3 * 324
30 1439 347 36.8 21.6 22.6 128.7 64.7 £ 229
45 62.4 229 25.3 20.4 19.2 419 320 =70
60 25.3 18.2 19.6 17.6 18.4 36.8 227 *31
90 20.6 18.4 18.1 17.4 175 23.8 193 + 10
120 17.3 ND 19.0 16.9 17.2 18.8 149 + 30
180 ND ND 17.6 17.1 16.7 ND 86 * 38
240 ND ND ND 17.3 16.7 ND - -
ND : not detectable.
Table 1-6. Morin glucuronide/sulfate concentrations (nmol/ml) in serum of six rabbits after
intravenous administration of morin (20.0 mg/kg).
Rebbits b C d e f Mean + SE.
Time
(min)
5 325 59.2 172.2 32.6 137.0 49.9 806 =+ 24.2
10 1271 104.2 120.3 64.5 57.3 48.2 869 =+ 140
15 136.5 53.6 114.8 38.8 63.4 138.2 909 =+ 180
30 1655 504 46.7 13.8 30.0 49.5 50.3 + 220
45 1255 336 20.5 5.9 6.8 40.1 384 £ 183
60 40.9 12.8 1.7 6.5 9.1 63.5 234 + 96
90 38.7 6.5 6.3 3.7 2.9 174 126 =+ 57
120 14.3 0 0.7 31 0.8 4.9 40 22
180 22.1 0 0 0.5 0.2 19.9 71 44
240 18.5 0 0 2.3 0.17 18.1 65 37

4C



Table 1-7. Morin concentrations (nmol/ml) in serum of six rabbits after oral
administration of morin (50.0 mg/kg=165.4y mol/kg).

b C d e f
ND ND ND 8.3 ND ND
8.0 ND 17.3 9.1 ND ND
15.5 ND 6.1 11.7 ND ND
10.8 ND ND 8.8 ND 16.0
ND ND ND 7.2 ND ND

ND : not detectable.

Table 1-8. Morin glucuronide/sulfate concentrations (nmol/ml) in serum of six rabbits
after oral administration of morin (50.0 mg/kg).

Rabbits
Time a b c d e f
(min)
5 0 6.0 79 31 0 0
10 2.3 0 4.4 4.6 0 0
15 22.1 0 16.3 15.3 0 7.7
30 8.3 0 7.6 0.2 0 18.6
45 0 0 0 1.8 0 13.4
60 0 0 0 0 0 11.1
90 0 0 0 0 0 10.0
120 0 0 0 0 0 7.4

41



Table 1-9. Morin concentrations (nmol/ml) in serum of five rabbits after oral
administration of morin (100.0 mg/kg=330.9u mol/kg).

Rabbits

b c d e Mean + SE
Time
(min)
5 21.3 20.1 20.8 29.3 19.3 222 =18
10 244 199 275 60.0 18.9 301 7.7
15 26.0 23.2 22.5 34.8 21.0 255 +25
30 24.4 20.9 20.3 31.0 19.3 232 +21
60 24.9 20.2 22.0 19.0 19.6 211 11
90 25.2 19.3 22.0 19.7 19.6 212 =11
120 22.6 18.9 23.8 19.2 20.3 210 =10
180 20.9 191 22.0 19.0 19.2 200 =+ 0.6
240 19.6 19.0 ND 19.6 19.2 155 =+ 39
300 ND 18.9 ND 19.9 19.2 116 =+ 4.7

ND : not detectable.

Table 1-10. Morin glucuronide/sulfate concentrations (nmol/ml) in serum of five rabbits
after oral administration of morin (100.0 mg/kg).

Rebbits b c d e Mean + SE
Time
(min)
5 4.7 34 0.3 10.5 0 38 =19
10 6.9 5.8 6.0 25.7 2.8 94 41
15 21.4 135 51 26.1 0 132 *49
30 7.9 17.0 52 28.5 0 11.7 £ 50
60 15 5.7 3.0 1.7 0.2 36 14
90 0.7 4.5 0.5 8.2 3.0 34 =14
120 0 2.2 0.3 21 0 09 =05
180 0 3.0 0.6 15 0.3 1.1 =05
240 0 2.3 0 0.2 0.6 06 +04
300 0 0.8 0 1.0 0.5 05 +02




Table 1-11. Individual pharmacokinetic parameters of morin after an intravenous dose of 10.0 mg/kg.

abbits a b c d e f Mean =* SE.
Parameters
\Volume 0.35 0.08 0.10 0.10 0.14 0.10 015 =+ 0.04
AUC oy 1442.9 2357.7 2905.8 1548.5 31939 1416.7 21443 + 3216
tyo 154 5.6 7.5 4.0 12.2 2.8 79 +20
cl 0.016 0.010 0.009 0.018 0.008 0.016 0.013 = 0.002
MRT 22.2 8.13 10.8 5.8 17.6 4.1 114 + 29

Table 1-12. Individual pharmacokinetic parameters of morin after an intravenous dose of 20.0mg/kg.

abbits a b c d e f Mean + SE.
Parameters
\Volume 0.14 0.24 0.76 2.16. 2.17 015 094 +04
AUC oy 17721.7 10656.3 149914  26013.4 34854.8 113615 192665 + 3854.9
ty 14.4 13.6 14.3 30.1 76.9 13.3 286 + 105
Cl 0.002  0.004 0.003 0.002 0.001 0.004 0.003° =+ 0.0005
MRT 58.98  57.88 236.8 10429 16418 379 5127 + 2751

" p< 0.05.



Table 1-13. Individua pharmacokinetic parameters of morin after an oral dose of 50.0 mg/kg.

abbits a b c d e f Mean =* SE.
Parameters
Crnex 155 0 17.28 117 0 16.0 101 =+ 33
AUC 275.3 0 101.8 508.7 0 199.9 1809 £ 793
AUMC 5140.5 0 1094.3  14786.8 0 5996.3 45029 + 2313
MRT 18.7 0 10.8 29.1 0 30.0 148 £ 55

Table 1-14. Individua pharmacokinetic parameters of morin after an oral dose of 100.0 mg/kg.

abbits a b c d e Mean =* SE.
Parameters
Crnex 25.7 23.2 23.8 60.0 210 265 +94
AUC o, 5396.4 5797.35 3945.7 6423.5 5806.8 54739 =+ 4159
AUMC 623407.0 859563.0 365272.9 886348.3 8726353 721445.3 *+ 101389.9

MRT 1155 148.3 92.6 138.0 150.3 1289 =+ 110
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Table 1-15. Comparison of AUCqy (nmol xmin /ml) between morin and its conjugates after
intravenous administration (10.0 mg/kg).

Rabbits a b C d e f Mean * SE.
Treatments
Morin+conjugates 476242165872 .26461 .482 11 .139 7 0 3729.1 + 520.3
morin 14422357205 .18548 .35193.19416 21442 + 3216
Conjugates 3319138592166.913. 3017.5%53. %549 +4201
Conjugates
Morin+conjugates 0.700.450.43 0.37 0.24 0. 28041 =0.07

Table 1-16. Comparison of AUCyy (nmol xmin /ml) between morin and its conjugates after
intravenous administration (20.0 mg/kg).

Rabbits a b c d e f Mean + SE.
Treatments
Morin+conjugates 288517365393 9827668 03.831 7 51.836 1 24426.6 + 3616.1
morin 17721.7 10656.3 14991.4 260134 34854.8 113615 19266.5 * 3854.9
Conjugates 111329874607 .12666.39320.7525 1 5163.1 + 14219
Conjugates

Morin+conjugates 0.390.220.24 0.06 0.09 0.39028 + 0.06




Table 1-17 Comparison of AUCq, (nmol xmin /ml) between morin and its conjugates after oral

administration (50.0 mg/kg).

bits a b c d e f Mean + SE.
Treatments
Morin+conjugates 569. 9.8383.8716. 20 14365236 * 216.8
morin 275. 30 101. 7%508. 70 199.1809 + 793
conjugates 294. 9.8282.1207.50 12363344 + 187.2
conjugates

Morin+conjugates 0.521.000.73 0.290.000. 86057 =015

Table 1-18. Comparison of AUCg; (nmol xmin /ml) between morin and its conjugates after oral

administration (100.0 mg/kg).
bits a b c d e Mean + SE.
Trestments
Morin+conjugates 590271024282 .80206.6515 4 6339.0 + 6529
morin 53965497 3845 .6742 3 .558 0 6 54839 + 4159
Conjugates 505.17305.33B6. 3 783.3P47. 68556 2926
Conjugates

Morin+conjugates 0.090.180.08 0.22 0. 06 013 =*0.03

4¢€



Table 1-:19. Comparison of pharmacokinetic parameters of morin between intravenous doses of

10.0 mg/kg and 20.0 mg/kg.
Treatments vd AUC,y tyo CL MRT
iV (10.0 mg/kg) 0.15+ 0.04 2144.3+ 321.6 79+ 2.1 0.013+ 0.002 114+ 2.9
iV (20.0 mg/kg) 094 £ 0.4* 19266.5+ 3854.9 28.6 + 10.5* 0.003+ 0.0005* 512.7+ 275.1*

*P<0.05
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paired Student's t-test (AUC

o) AUC ¢ 65.1 % (p < 0.05)
morin cyclosporin Table
2-3~2-4  Table 2-6 Fig. 25~ 27 Fig. 2-9
cyclosporin AUC o 13190.0 = 556.9
ng hr mi™ 7.3 % 5535+ 649 ngmlt
AUC,; 8933.6 + 426.1ng hrml™ 8. M

Cmax 4456 + 53.3ngml*  paired Student's t-test

(AUC o) 323 %
(p<0.05) cyclosporin morin cyclosporin
cyclosporin
P-glycoprotein [54-7]
CYP3A4 1% P-gp CYP3A4
cyclosporin
morin cyclosporin AUCy¢ Chax
cyclosporin morin
cyclosporin P-gp / CYP3A4

cyclosporin
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morin cyclosporin P-gp
/|  CYP3A4 morin  P-gp
morin  cyclosporin
morin

MRP (multidrug resistance protein) [59~61]



Table 2-1.Cyclosporin blood concentrations (ng/ml) of four rats after ord
administration of cyclosporin (10.0 mg/kg )aone.

Time

(hr) Rat-a Rat-b Rat-c Rat-d Mean = SE.
1 19.7 91.9 2225 52 848 £ 49.6
3 60.7 130.6 2127 151.0 1388 + 31.3
5 186.5 87.6 1614 156.1 1479 == 211
8 1145 92.2 435.6 133.3 1939 + 810
12 73.7 90.8 233.0 245.1 160.6 + 454
26 67.4 111.8 233.3 158.6 1428 =+ 354
36 22.8 73.6 213.2 818 97.8 £ 405

Table 2-2. Cyclosporin blood concentrations (ng/ml) of four rats after oral
administration of cyclosporin (10.0 mg/kg) with morin (50.0 mg/kg).

Time

(hr) Rat-a Rat-b  Rat-c Rat-d Mean =+ SE.
1 106.7  90.5 129.1 108.1 1086 =*= 7.9
3 100.6  90.6 297.3 171.5 165.0 =+ 476
5 92.6 87.8 567.4 156.5 226.1 =+ 1148
8 256.7 944 567.1 2433 290.4 =+ 99.3
12 5411 2634 2938  408.7 376.8 * 63.0
26 2016 1923 1342 2335 1904 £ 20.7
36 1440 1316 90.9 170.1 1342 + 165




Table 2-3. Cyclosporin blood concentrations (ng/ml) of three rats after oral
administration of cyclosporin (10.0 mg/kg) alone.

Time
Rat-a Rat-b Rat-c Mean = SE.
(hr)
1 2494 1418 1359 1757 + 36.8
3 4485 2602 257.6 3221 £ 632
5 3536 2654  459.6 326.2 £ 86.0
8 617.0 221.3 6055 481.3 = 130.0
12 6304 3854 3501 4556 = 88.1
26 2502 4243  449.3 3746 £ 626
36 1419 269.0 251.9 2209 £ 398

Table 2-4. Cyclosporin blood concentrations (ng/ml) of three rats after oral
administration of cyclosporin (10.0 mg/kg) with morin (50.0 mg/kg).

Time

Rat-a Rat-b Rat-c Mean = SE.

(hr)

1 275 1737 1671 1227 + 476
3 381 3832 356.7 261.0 =+ 1118
5 21.0 2727 267.8 187.1 + 83.0
8 211 2529 3838 219.3 + 106.0
12 5509 1408 3364 3427 + 1184
26 2260 3989 1639 2629 =+ 70.3
36 939 2226 134.0 150.2 + 38.0
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Table 2-5. Comparison of pharmacokinetic parameters of cyclosporin in rats between receiving
cyclosporin alone and coadministration with morin.

Rats a b C d Mean + SE

Treatments
AUCq(ng - hr/ml)

Cyclosporin 2605.1 3468.9 8651.0 5686.1 5102.7 + 1349.0
Cyclosporin+morin 9502.2 6204.5 8902.4 9080.0 8422.2* + 749.8
Crnax (ng/ml)

Cyclosporin 186.5 130.6 435.6 245.1 249.5 + 66.3
Cyclosporintmorin 541.1 263.4 567.4 408.7 445.2* + 69.8
AUMC (ng - hr/ml)

Cyclosporin 39040.4 62561.6 152171.4 97299.8 87768.3 + 24577.0
Cyclosporintmorin ~ 156405.6  116579.5 114932.9 157592.2 1363775 = 119129
MRT (hr)

Cyclosporin 14.9 18.0 175 17.1 16.9 + 0.6
Cyclosporin+morin 16.4 18.7 12.9 174 16.3 + 1.2

* p< 0.05

Table 2-6. Comparison of pharmacokinetic parameters of cyclosporin in three rats between
receiving cyclosporin alone and coadministration with morin.

Rats e f g Mean + SE.

Treatments
AUCq(ng - hr/ml)

Cyclosporin 13702.1 12077.4 13790.4 13189.9  * 556.8
Cyclosporintmorin 8384.7 9772.7 8643.2 89335 + 426.1
Crnax (ng/ml)

Cyclosporin 630.4 424.3 605.5 553.4 + 64.9
Cyclosporintmorin 550.9 398.9 383.8 444.5 + 533
AUMC (ng - hr/ml)

Cyclosporin 196485.3 233731.7 247798.0 226005.0 + 15308.2
Cyclosporintmorin 148060.5 192845.7 128110.7 156338.9 * 19140.3
MRT (hr)

Cyclosporin 14.3 19.3 17.9 17.2 +14
Cyclosporin+morin 17.6 19.7 14.8 16.8 + 0.9

* p< 0.05
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Table 3-1. Transport of rhodamine 123 (ng/ml) from serosal to mucosal side across
the everted jgiunum (control group, n=3)

Rets a b C Mean = SE
Time
(min)
15 0.19 0.18 0.19 0.19 =+ 0.003
30 0.24 0.21 0.21 022 =+ 0.02
45 0.29 0.26 0.22 026 = 0.02
60 0.30 0.31 0.26 029 = 0.02
75 0.36 0.35 0.29 0.33 £ 0.02
90 0.41 0.41 0.40 041 + 0.003

Table 3-2. Transport of rhodamine 123 (ng/ml) from serosal to mucosal side across
the everted jgiunum in the presence of morin at concentration of 200.0 M

(n=5).
as a b C d e Mean = SE
Time
(min)
15 0.20 019 019 018 0.20 0.19 £ 0.003
30 0.22 021 021 020 022 0.21 £ 0.004
45 0.24 022 022 023 024 0.23 £ 0.005
60 0.25 024 026 026 025 0.25 £ 0.004
75 0.30 026 033 030 0.29 029 £ 0.01
90 0.37 027 035 031 0.30 032 £ 0.01




Table 3-3. Transport of rhodamine 123 (ng/ml) from serosal to mucosal side across the
everted jejunum in the presence of morin at concentration of 400.0 mM (n=5).

as a b C d e Mean = SE.
Time
(min)
15 018 0.18 0.19 0.19 0.18 0.19 £ 0.002
30 0.20 0.20 0.22 0.21 0.21 0.21 + 0.003
45 023 022 0.22 0.22 0.23 0.22 + 0.004
60 0.26 0.26 0.22 0.24 0.26 0.25 + 0.008
75 030 0.26 0.24 0.28 0.31 028 = 0.01
90 032 0.29 0.25 0.30 0.34 0.30 =+ 0.02

Table 3-4. Transport of rhodamine 123 (ng/ml) from serosal to mucosal side across
the everted jgjunum in the presence of quercetin at concentration of 200.0

M (n=3)
Rets a b c Mean + SE
Time
(min)
15 0.19 0.18 0.19 0.19 + 0.003
30 0.21 0.18 0.20 0.20 + 0.007
45 0.26 0.19 0.22 0.23 + 0.02
60 0.38 0.21 0.25 0.28 + 0.05
75 0.42 0.22 0.27 0.30 + 0.06
90 0.52 0.26 0.25 0.36 + 0.08




Table 3-5. Transport of rhodamine 123 (ng/ml) from serosal to mucosal side across the
everted jgunum in the presence of naringenin at concentration of 200.0 M

(n=4).
Rets a b C d Mean = SE
Time
(min)
15 0.19 0.18 0.18 0.18 0.18 + 0.003
30 0.22 0.22 0.20 0.22 0.22 + 0.006
45 0.27 0.26 0.26 0.24 0.26 + 0.007
60 0.31 0.31 0.28 0.29 0.30 + 0.008
75 0.36 0.36 0.34 0.34 0.35 + 0.007
90 0.42 0.39 0.37 0.34 0.38 + 0.02

Table 3-6. Transport of rhodamine 123 (ng/ml) from serosal to mucosal side across
the everted ileum (control group, n=4)

Rats

a b c d Mean + SE
Time
(min)
15 0.18 0.19 0.18 0.19 0.18 + 0.005
30 0.22 0.22 0.19 0.22 0.21 + 0.007
45 0.26 0.26 0.24 0.25 0.25 + 0.04
60 0.33 0.31 0.27 0.31 0.31 + 001
75 0.39 0.37 0.31 0.38 0.36 + 0.02
90 0.43 0.46 0.38 0.43 0.43 + 0.02
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Table 3-7. Transport of rhodamine 123 (hmg/ml) from serosal to mucosal side across the
everted ileum in the presence of morin at concentration of 200.0 mM

(n=4)
Rats
a b C d Mean + SE
Time
(min)
15 0.18 0.19 0.18 0.18 0.19 + 0.002
30 018 0.22 0.19 0.21 0.20 + 0.007
45 021 0.26 0.21 0.23 0.23 + 0.01
60 022 031 0.23 0.27 0.26 + 0.02
75 026 034 0.27 0.30 0.29 + 0.02
90 0.28 0.39 0.34 0.30 0.33 + 0.02

Table 3-8. Transport of rhodamine 123 (ng/ml) from serosal to mucosal side across the
everted ileum in the presence of morin at concentration of 400.0 nM (n=5)

as

a b C d e Mean = SE.
Time
(min)
15 019 018 0.19 0.19 0.19 0.19 £ 0.002
30 021 019 020 0.21 0.20 0.20 + 0.003
45 023 020 0.22 0.23 0.22 0.22 + 0.006
60 026 022 024 0.23 0.22 0.25 + 0.006
75 030 024 026 0.28 0.27 027 = 0.01
90 035 026 028 0.30 0.31 0.30 * 0.02




Table 3-9. Transport of rhodamine 123 (ng/ml) from serosal to mucosal side across
the everted ileum in the presence of quercetin at concentration of 200.0

nM (n=4).
Rats
a b C d Mean + SE
Time
(min)
15 018 018 018 0.8 0.19 + 0.002
30 018 018 019 0.29 0.19 + 0.002
45 020 020 022 0.22 0.21 + 0.007
60 022 022 025 0.26 0.24 + 001
75 026 026 029 031 0.28 + 001
90 027 030 030 0.36 0.31 + 0.02

Table 3-10. Transport of rhodamine 123 (mg/ml) from serosal to mucosal side across
the everted ileum in the presence of naringenin at concentration of 200.0

nM (n=4).
Rets a b c d Mean + SE
Time
(min)
15 0.18 0.19 0.18 0.18 0.18 + 0.003
30 0.21 0.24 0.20 0.21 0.21 + 0.009
45 0.26 0.31 0.24 0.23 026 =+ 0.02
60 0.32 0.39 0.28 0.28 032 = 0.03
75 0.40 0.44 0.33 0.41 039 =+ 0.02
90 0.47 0.54 0.34 0.32 035 = 0.04
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