(scopol etin)

HPLC

10 ng/mL 91.5+1.0 % C.V.

9.2% C.V. 8.7%

2 10 50 mgkg
AUC 16.262+0.287 65.210+5.608 697.172+58.060
mg.min/mL CL 0.322+0.014 0.382+0.057 0.184+0.019 L/min
Vs 9.679£1.403 9.105+1.909 3.568+0.398 L A B
Ko Vss a-HL CL MRT AUC
AUC £
50 mg/kg 2~10 mg/kg

10-50 mg/kg Michaelis-Menten

50 100  250mg/kg
AUC 67.7£t1.4 85.1+2.6 173.8+15.4
mg.min/mL 3 -HL 78.8+4.0 79.9+5.8 80.5£7.6 min  ty.
39.9+1.8 38.4+1.0 35.8t29min C,, 0.506+£0.017 0.678+0.026
1.488+0.065my/mL 10mgkg AUC
scopoletin F 0.19+0.01



011+0.01 0.10+0.01
first pass effect
Born
5 30 75 150 300 min
ADP AA collagen

50 mg/kg 5min
ADP AA collagen
47.8 50.7 55.5% p 0.001
50 100 250 mgkg 10 30 60 150
300 min 250
mg/kg 30min 30min ADP
AA collagen 41.3 488 475% 60min
37.4~45.3 p 0.001

50 100 250 mg/kg
10 30 60 150 300 min

250 mg/kg ADP AA
collagen 30min
441 395 49.1% p
0.001
5 30 75 150 300min
(B) (log Cp) E
=SlogCp+e 50 mg/kg
R® ADP 0.845+0.113 AA 0.843+0.212  collagen
0.932+0.105 (S) (e S
ADP (p<0.001) collagen (p<0.05) 2 10 950
mg/kg e ADP AA collagen p < 0.001

2 10 50mgkg
30 60 150 300 min
ADP AA collagen 2
10 50 mg/kg S e
S 424815034 24.86815.234 e 11.182+2.539
41.877+6.578 210 S50mgkg S e ADP AA collagen
(p<0.001)

S e S e
(p<0.001)



ADP
AA collagen
wkED  Kep
AA Kep  w2ED



The study of Lycium barbarum Linnaeus and its constitute, scopoletin, on
pharmacokinetics and pharmacodynamics in rabbits

SHU-LING LIU

I nstitute of Chinese Pharmaceutical Sciences,
ChinaMedica Callage

Lycium barbarum Linnaeus (abbreviated as LB) is commonly used
traditional Chinese herbs. It was reported that the water extract of LB had
partial inhibitory effect against platelet aggregation. Scopoletin, one
constituent of LB, also exhibited a potent inhibitory effect on rabbit
platelet aggregation induced by ADP, PAF, sodium arachidonate and
collagen. The pharmacokinetics (PK) and pharmacodynamics (PD)
derived by concentration, time and effect from scopoletin and LB had
been investigated in this study.

The HPLC method of scopoletin was senditive, precise and
reproducible. The detection limit of scopoletin was 10 ng/mL. The
recovery test was over 91.508+1.005. The coefficients of variences (C.V.)
of limit of quantitation was lower than 9.2 %. The C.V. vaues of intraday
and interday sengitivity were lower than 8.7 %.

The parameters of PK on rabbits after scopoletin intravenous bolus 2,

10 and 50 mg/kg were as follows. AUC 16.262+0.287, 65.210+5.608,
697.172+58.060 ng.min/mL CL 0.322+0.014, 0.382+0.057, 0.184+0.019

L/min Vg 9.679+1.403 9.105+1.909 3.568+0.398 L. The AUC had an
obvious variance on 50 mg/kg. Therefore, the PK of scopoletin was linear
in 2-10 mg/kg, but 10-50 mg/kg was non-linear.

The parameters of PK on rabbits after oral administration of 50, 100
and 250 mg/kg scopoletin were as follows: AUC 67.7+1.4, 85.1+2.6,
173.8£15.4g.min/mL; 3 -HL 78.844.0, 79.9£5.8, 80.5£7.6 min; t;
39.9+1.8, 38.4+1.0, 35.8t2.9 min; C.a 0.506+0.017, 0.678+0.026,
1.488+0.065my/mL  V4/F 126.86+10.66, 189.73£13.11, 219.29+38.63 L.
With AUC of scopoletin on iv application of 10 mg/kg, the bioavailability
(F) were as follows. 0.19+0.01, 0.11+0.0land 0.1+0.01. The F was
decreased as dose increased.

Platelet aggregation was determined by a turbidimetric method. The
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inhibitory effect was induced by ADP, AA and collagen on rabbit platelet
aggregation. After 5 minutes iv bolus application of 50 mg/kg, scopoletin
showed potently inhibitory effect as ADP (47.8 %), AA(50.7 %) and
collagen (55.5 %) p<0.001 After ora administration 30 minutes on 250
mg/kg, scopoletin and chloroform extract from LB (LBC) showed
potently inhibitory effect as ADP @1.3 %), AA(48.8 %) and collagen
(47.5%) p<0.001 After ora administration 30 minutes on 250 mg/kg,
LB showed potently inhibitory effect as ADP (44.1 %), AA(39.5 %) and
collagen (49.1%) p<0.001

The parameters of log-linear model for scopoletin and LB were
discussed. First, the rabbits were iv bolus application of scopoletin 2, 10
and 50 mg/kg, and compared at 5, 30, 75, 150 and 300 min. The R®
values of iv gpplication of 50 mg/kg scopoletin induced by ADP, AA and
collagen were ADP 0.845+0.113, AA 0.843+0.21, collagen 0.932+0.105,
respectively. The dope (s) vaues were increased with dose increased and
had significantly different in the 3 different doses. The intercept ()
values also had significant difference in the 3 doses. Then, the rabbits
were oral administration of scopoletin or LB 50, 100 and 250 mg/kg, and
compared at 30, 60, 150 and 300 min. The s and e values of the two oral
drugs were increased with dose increased, and had a significant difference
among 3 different doses.

The dose-response half life had been reviewed in scopoletin and LB.
The,,ED and Ky had significantly different between iv and ora dose.
There were no differences between scopoletin and LB in ord
administration, only AA induced platelet aggregation.

In conclusion, scopoletin and LB had inhibitory effect induced by
AA, ADP and collagen. Therefore they can ameliorate atherosclerosis.
The PK of scopoletin had been investigated. The PD of LB or scopoletin
had been shown as different models. Quantifying the results of study is
the am of modern science and this study.
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1-1-2

Lycium barbarum Linnaeus

1~-3m



2~8cm 0.5~3cm

1
2~6 4~5mm 2~3
8 mm 5
smm
5 1 2
( 1999)
Lycium barbarum Linnaeus
8~20mm 5~10mm
5~10 6~11 ( 1999)
( 1996 1993)
) )
( ) 1996)
() Lycium chinensis MiLLer
- 1~1.5cm 4~6mm
( 1993)
() Lycium chinensis MiLLer var.
potaninii (Pozarcova) A.M.Lu (
1988)
2~3cm 4~6mm
( 1993 1993)
() Solanum pseudo-capsicum Linnaeus

0.8~1.5cm 0.6~1.5cm

( 1993)
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() Lycium turcomanicum T urczaninow

( 1978)
() Lycium potaninii Pozarcova (
1978)
() Lycium dasystemum Pozarkova .

(

1978)
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1-1-3

Lycium barbarum Linnaeus

2000) ( 1997)
( 2000)

10

1996)

()
37~117mm 196mm

5~27/mm
()
()

()

( 1996)

()
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%

()

50g 800

30 %

509 600
10%

(

509 370

50g 1100
50g 1100
1999)

26
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50g 800

1999)



1-1-4

( 1999)
L (betaine) (atropine)
(hyoscyamine) (Harsh, 1989) (zeaxanthin)
(physalien) (cryptoxanthin)( 1986)
(scopoletin)( 1996) (carotene) (thiamine)
(riboflavin) (nicotinic acid) C(vitamin C)(
1986) (aspartic acid) (proline)
(alanine) (leucine) (phenylaanine)
(serine) (glycine) (glutamic acid) (cysteine)
(lysine) (arginine) (isoleucine)
(threonine) (histidine) (tyrosine) (tryptophan)
(methionine)( 1990)
( 1991)
7.09 %( 1991)
(taurine) vy - (y -aminobutanoic acid)( 1991)
(valine)
(glutamine) (asparagine)
(safrana) P -
(B -ionone) 3- B - (3-hydroxy-f3 -ionone)
1,2- -a - (1,2-dehydro-a -cyperene)
(solavetivone)
C 4-
(cholesteral)  7- (cholest-7-enal)
(campesterol)  24- (24-methylenechol esterol)
(isofucosterol) (stigmasteral) B - (B -sitosteral)

24- -5,24- (24-methylchol esta-5,24-dienal 24-
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-5,24- (24-ethyl-cholesta-5,24-dienal)

(cholestanol) 24- (24-methylcholestanol)  24-
(24-ethylcholestanal) 24- -22-
(24-ethyl chol est-22-enal) 4- 31-
(31-norcycloartanol) 31-
(31-norcycloartenol) (cycloeucalenol)31- -8-
(31-norlanost-8-enol)  31- (31-norlanosteral)
(obtusifoliol) 4a 14a 24- -8 24- (4a 14
o  24-trimethylcholesta-8-24-dienol)  31- -9(11)-
[31-norlanost-9(11)-enol]  24- -31- -9(11)-
[24-methyl-31-norlanost-9(11)-enol] 4 a - -8 (4a
-methylcholest-8-enol)  4- -7- (4-methylcholest-7-enol)  4-
-24 -7- (24-ethyllophenaol)  4,24- -7-
(4,24-methyllophenal) (gramisteral)
(citrostadienal) 4 a ,24- -7,24- 4
a ,24-dimethylcholesta- 7,24-dienol)  4a - -24- -7,24-
(4a -methyl-24-ethylcholesta-7,24-dienol) 4,4
8- (lanost-8-enal) (cycliartanal)
(cycloartenol) (lanosteral) P - (B -amyrin)
(lupeal) 24- -8 (24-methylenelanost-8-enal)
24- (24-methylenecycl oartanol)

542 ~8.23 %( 1991) y -
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1-1-5

()

(LBP)1~20 mg/kg 7
(PFC)
5mg/kg H-TdR 10
(SRBC) (SOI) LBP T
(Ts) Ts ( 1989)
LBP(5 mg/kg) Ts 25
mg/kg 50 mg/kg LBP
( 1988)
LBP T B 1 mg/mL
10°mg/mL ( 1988)
()
(LBP)10mg/kg 7
( 1990) LBP5mg/kg
12.4% 18 % LBP T
( 1990)
35 2BS  (
)
( 1990) 10mg/(kg/day)
9
(%) 79.24+18.2
(PFC) PFC
(/10°)  1246( 1990 1990a) 200mg/
14 30 T
( 1993) LBP Img/mL
0.2mL/ 7 LBP
co (
1993) X
X



2mL/ 2

( IgM)
(LPO)
0.5mg
( ) ’kg 5mg ( ) kg 20 LBP
(GSH-PX)
LPO GSH-PX SOD
( 1992)
TAgs  TAuo
91.8% 82.6%
( 1990)
W256 LBP S180
LBP 10 mg/kg
T 0.3% ( ) 24.6 % LBP
10~20 mg/kg 31 %~39 % 12.5 mg/kg
14 % LBP 10 mg/kg 54 %
Wosel
14 (
1988) 209( )kg 7
30.6 %( 1992) LBP
5~10mg/kg Cs/BL/6
2x10°mL  125~1000 mmL -2 4
[**IJUdR LAK LBP
LAK 26 %~80 % LBP
LAK 120 %~200 % (
1993)
KATO-III (HeLa)
DNA
C57BL Lewis



( 1991)

75 (05% 1%)
(0.1%)
pentobarbital
Y
5 LBPSmg/kg 10mgkg 5 /2
15
MDA( )
LBP10mg/(kg/day) 15mg(kg/day) 1
( 1989
1993)
10 0.5mL 10
LBP10mg/kg 3
(BFU-E)
(CFU-E) A2 % 192 %
6 218% LBP
T
LBP —
(SF) ( 1991)
Ames LBP TA100
LBP C SCE
( 1992)
SCE DNA

SCE ( 1992)
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(1323% ) 0.3mL/20g 1

30 15.5 % 15.5 %
( 1990)
4~6 kg
12%~13% 17 %~18 % 8kg
24.3 %
2.49/kg
25g/kg 10min
LD50 8.32g/kg

18.78 gkkg 1
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1-2

1-2-1
1-2-2
1-2-3 coumarin ( ) HPLC



1-2

(scopoletin 6- -7-
7-hydroxy-6-methoxycoumarin) (
1990) Fig. 2 coumarin ( ) coumarin
(Chen e d., 1996, Matano
et al., 1986; Prosdocimi et a., 1982; Socini et a., 1982; Poller et al., 1969;
Newland et a., 1967)

1-2-1
Scopolia japonica Maximowicz
Angelica dahurica Bentham. et Hooker
llex pubescens Hooker. €t Arnort. var.glabra Cranc
Rhododendron micranthum Turczaninow
Micromelum integerrimum WicHr et Arnort
Coronilla varia Linnaeus
Erycibe obtusifolia BentHam ( 1986)
(fraxetin) ( ) 204
(207~208 )

Uv| o> nm 253 300 349

max

IRNcm® 3320(0H) 1698( ) 1602 1558 1502( ) 1428

1280 1253 1183 1130 1010 912 850 810 733 578MSm/e

192(M*) 177(M-CH;) 164(M-CO) 149 121 NMR(CDClL) d

626(1H d CsH) 760(1H d C,4H) 6901H S CsH) 6.38(1H

S CgH) 611(1H S C7-OH) 3.69(3H S CHy) CioHsO,
192.16( 1994)



1-2-2

ADP
PAF(platel et-activating factor) sodium arachidonate  collagen
1Cso 03 05 01 0.2
ng/mL (Okada et d., 1995)
25mg/kg
50mg/kg
100 mg/40mL/kg
( 1984)
(10-100 mg/kg i.v.)
atropinization
papaverine
d-tubocurarine
acetylcholine
papaverine (Ojewole et d., 1983a; Ojewole et d., 1983)
(Tanaka et al.,
1977) ( 1991) (Cassady et al., 1979)
( 1981) (Erazo et al., 1997; Pigtdlli et a., 1996)
(Jurd et d., 1971) (Jarboe et d., 1967)
1-2-3 coumarin ( ) HPLC
coumarin coumarin
7-hydroxycoumarin  7-hydroxycoumarin glucuronide
HPLC Cis 7-hydroxycoumarin
coumarin  7-hydroxycoumarin glucuronide  LOD 50 ng/mL
200 ng/mL 0.5-100my/mL
10% 7-hydroxycoumarin
coumarin

(Bogan et d., 1996)



CH30

HO O O

Fig. 2. The chemical structure of scopoletin.



1-3-1
1-3-2
1-3-3

1-3
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1-3-1

(pharmacokinetics)

( )

(Milo and Donald,
1982)

(Peter, 1986)

(one-compartment)
(two-compartment) (multi-compartment)
(compartment model)

(Peter, 1986)

(biotransformation)

pentobarbital phenobarbital ethyl alcohol
b-diethylaminoethyl



diphenylpropylacetate allopurinol chloramphenicol warfarin  (Peter,
1986)

(Peter,
1986)
(first order)
ascorbicacid  naproxen
(carrier)
(capacity limited)
(dose-dependent)
(Milo and Donald, 1982)
Bioavailability
Bioavailability biological
availability systematic availability (absolute
bioavailability)

F=(AUC,,/Dosg,)/(AUC,,/Dosg,)
(relative bioavailability)
(Hamed, 1989)



1-3-2

(collagen Call) (adenosine
5'-diphosphate; ADP) (norepinephrine; NE)
(arachidonicacid AA)
(cyclooxygenase CO) A,(thromboxane A,
TXA)) (prostagland |, PGIl,) TXA,
TXA, PGl, / (cyclic
adenosine monophosphate cAMP)
Parmley and Chatterjee,

1994
() (Cyclooxygenase inhibitor)
asoirin NSAIDS (nonsteroidal anti-inflammatory drugs)
sulfinpyrazone phenylbutazone cyclooxygenase
TXA,
1. Aspirin

(Mazurov et d., 1984; Lui, 1996)

2. Sulfinpyrazone( 2) cyclooxygenase
ADP NE (Cearskuset
a., 1980; Uctila, 1982)
3. KC-764 aspirin cyclooxygenase
PGl, aspirin

(Satoh et al., 1994; Y oshioka
et a., 1992; Ohmuro et a., 1992; Momo et a., 1992)

() (phospholipase)

1. PGG; PGH; TXAj PGl,
(Logan et d., 1992; Kalman et d., 1992; Croft et d., 1986)

2. E-5510 phospholipase cyclooxygenase
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AA ca’ (Suga et 4.,
1998; Adachi et d., 1990)

( )TXA;
1. Dazoxiben TXA, PGG; (H))
TXA, PGI,
(Thaulow et d., 1984; Patrignani et al., 1984)
2. OKY-046 TXA, PGI,
TXA, PGG; (H,)
PG cAMP

(Kuzuya et al., 1986; Komatsu et al., 1986)
3. Y-20811 Imidazole

(Matsumoto et d., 1992)
( )TXA;
1. KW-3635 dibenzoxepin TXA, PGH,
(Miki and Ishii 1992)
2. AA-2414 S-1542 BAYU-3405 TXA,
(Imuraet d., 1990; 1992)

CAMP

( )PGI,
PGI, 30
Holan PGl,
(adenylate cyclase) cAMP

(Nidsen et d., 1997; Jouve et d., 1985)
() (phosphodiesterase)
1. Dipyridamole adenylate
cyclase PGl, TXA,
ADP
(Moncada and Korbut, 1978)
2. Cilostamide phosphodiesterase
(Hidaka et d., 1979; Nishikawa et a., 1992)
3. theophylline  papaverine  caffeine
phosphodiesterase

a4



(Choi et al., 1988; Greeff and Schmitt, 1987)

( )Ticlopidine
1. (fibrinogen) ca”
fibrinogen (Dunn et d., 1984)
2. adenylate cyclase cAMP (Gachet et 4.,
1990)
3. TXA, PGI, (Dembinska-Kiec et a.,
1992)
4, (Hardisty et a., 1990)
5. (Di Minno et d., 1985)
( )Trifud (Alvarez, 1995)
( )SR25990c(Clopidogrel)
Thienopiridine
ADP (Weber et
a., 1999)
(thrombin)
(dicoumarol) warfarin thrombin

(Elg et d., 1999)

(calcium-channel)

vergpamil (Bonadonna
et a., 1986) nifedipine (Dale et a., 1983 diltiazem (Salam et 4.,
1991) chlorpromazine (Prokopenko et al., 1995) trifluoperazine (White
and Raynor, 1980)

1997 1999) ( 1997) (
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1998) ( 1998) ( 1995) (

1986) ( 1995) ( 1982
1984) ( 1999 1987) (
1908 1993 1983) ( 1999
1997 1997 1996 1993
1992 1992 1991 1990
1986) ( 1988 1987 1983)
( 1990) ( 1990)



1-3-3

(Zeng et al., 1985;
1987)

1999 1997)



1-4

( 2000)

C )
( 1981) (scopoletin)
( 1990) coumarin ( )
coumarin (Chen et 4d.,
1996; Matano et a., 1986; Prosdocimi et a., 1985; Socini et al., 1982;
Poller et d., 1969; Newland and Nordoy, 1967) Okada
(in vitro) scopoletin
(Okada et al., 1995)

1991)

HPLC



2-1
2-2



2-1-1
2-1-2

2-1
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2-1

New Zedand 2.3-3.3 kg
2-1-1
(scopoletin) TCI
methylparaben SIGMA
(ortho-phosphoroc acid 85%) Merck
(methanol) Riedel-deHaén
(acetonitrile) Riedel-deHaén
(heparin sodium) Novo Industria Co.
(sodium hydroxide) Riedel-deHaén
HPLC

1.
(autosampl er) Jasco 851-AS Japan
(chromatographic pump) Jasco PU-980
(UV detector) Jasco UV-975
(integrator) Scientific Information Service
(Cys reverse-phase column) ODS-3, 4.6x150mm, Vercotech

2.
(micropipette): 1-10mL  22-200mL  100-1000nL
Socorex Trandfer pipette
(pH meter) Modd 2002 Good Digital Co.

BRANSON 5510, Branson Ultrasonics Co.
Organomation Associates INC. Model No. 112.
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2-1-2

(ADP) Helena BioSciences Co.

(AA) Helena BioSciences Co.

(collagen) Helena BioSciences Co.
(cdlpack)

(stromatolyser-wh)
(scopoletin) TCI

(platelet aggregometer)  Helena BioSciences Co.
(platelet counter) Sysmex K-1000 TOA Co.
(micropipette): 1-10mL  22-200nL  100-1000nL
Socorex Tranderpette
Maxi Mix Il Thermolyne
Type 37600 Mixer
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2-2-1
2-2-2
2-2-3
2-2-4

2-2

HPLC



2-2

2-2-1
1.
(Lycium barbarum Linnaeus)
2.
4
2.784
54.8
1.37%
3.
10mg
ImL 0.01mL 1IN NaOH
0.22mm
LBC
10mg ImL
ImL 0.01mL 1IN NaOH
0.22mm

Scop

51

69.6 %

ImL



2-2-2 HPLC

HPLC
Cys reversephase column ODS-3, 4.6x150mm,
Vercotech Inc.
Scopoletin UV 340 nm Methylparaben( ) UV 260
nm
MeOH H,O 50 50 pH2528
1 mL/min
50mL
15min
200nL 157  Methylparaben
800mL (acetonitrile) 20
3000 rpm 20min
acetonitrile 200mL
HPLC
Uv 340 nm
methylparaben UV 260 nm Omin UV

A0 Nm-1min autozero-75mn UV 260nm -8 min auto zero
1Imn UV 340 nm 15 min

180mL 20mL scopoletin
0.01-100my/mL (Table 1) 15mL
methylparaben 800ML  acetonitrile 20
3000 rpm 20min
acetonitrile 200mL HPLC

scopoletin methylparaben
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Table L

(my/mL)
( 20m) (M) (ny/ml)
1000 180 100
500 180 50
100 180 10
50 180 5
10 180 1
5 180 0.5
1 180 0.1
0.5 180 0.05
0.1 180 0.01
(limit of detection LOD) (limit of
guantitation LOQ)
scopoletin (methanol)
% Recovery scopolgtln concentra.ttlon. in plasma %100 1)
scopol etin concentration in methanol
scopoletin
(intraday) (interday) | ntraday
scopoletin
(meen)



(SD.) (CV.) (error)
interday

1.37 scopoletin

10 50 2100ng/mL 500mL 4,500mL
1 5 10mgy/mL
37+1 0136 12 24
36 48 HPLC
scopoletin

2.-30 scopoletin

10 50 100 my/mL 500nL 4500 mi_
1 5 10 ng/mL
-30 0 1 3 6 10 15
21 30
HPLC scopoletin
1
(injection plug)
(heparin solution)
0.2mL  251.U. heparin solution
1.2mL (i.v.)
scopoletin 2, 10, 50mg/kg 25 5 10 15 20 30
45 60 75 90 105 120 150 180 210 240 300 360min
1.2mL 3000 rpm
20min -30
scopoletin



scopoletin
50 100 250 mg/kg 30 45 60 9 120
150 180 210 240 270 300 360min
3.
(i.m.) scopoletin
50mg/kg

10 20 30 40 50 60 90 120 150 180 210 240 270 300
360min

scopoletin
WinNonlin Program
(curve fitting)
mean + SD
(one-way analysis of variance ANOVA)
p 0.05



2-2-3

(turbidimetric method)(Born,
1962a; Born, 1962)

1.
3
37 20
2-6 0.9%
2.
8
( 0.129M 3.8%
sodium citrate solution 1 9
1,000 / 10 PRP(platelet rich
plasma) 3,000 / 10
PPP(platelet poor plasma)
PRP PPP  PRP
500% 10°/rrL
20 37
045mL PRP 0.45mL PPP
100% 0.45mL PRP
0 % 37 35 PRP
0.05 mL (ADP 10mM AA 500ng/mL collagen
10mg/mL) 3 PRP

PRP 5

(ratio of anti-platelet aggregation (%)

MAX % of control- MAX % of sample
MAX % of control

MAX %: maximd intensty of platelet aggregation and agglutination.
3.

1)

Inhibition (%)

x 100 (2)

10 mg ImL ImL 0.01mL 1IN



NaOH 0.22$m

2,10,  50mgkg 8
70 %
7.2mL
(iv.) 5 30 75 150 300
7.2mL

2
50, 100,  250mg/kg

7.2mL

(.0.) 10 30 60 150
300

Student's t-test
P 0.05
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2-2-4

Sheiner (Shelner,
1979)
(Log linear Model)
E C ( )
S 20 % ~ 80 %
E=SlogCp +e €
S e
1.
Y =g + by X (4)
& byg
2.
EDgo~EDqo
Y=a+hb X (5)
a by
3.
112ED=0.301 b,/ by (6)
Kep=-2.303 b, / by (7)
4,
a-a b
—_t d +_tt 8
b (8



HPLC

The Chinese Pharmaceutical Journal, 1999, 51, 245-254.
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methylparaben

(scopoletin) (acetonitrile)
acetonitrile HPLC
Fig. 3
HPLC
scopoletin methylparaben
Scopoletin 340 nm (retention time)
54min  methylparaben 260 nm 9.2min
Scopoletin 2

001 005 01 05 1 5 10 50 100mymL 9
0.01-1 mg/mL
Y =1.2182X+0.0023 9
(coefficients of determination R?)  0.9992 (Fig. 4)
1-100 ng/mL
Y=0.966182X 0.0003 (10)
(R 0.9998(Fig. 5)
y scopoletin/ internal standard X
mg/mL
(limit of detection) scopoletin
(sgna to noise) 3
10 ng/mL
(LOQ) 0.01my/mL (CV)
9.182 % 10 % (Table 2)
(recovery) 0.01-100ng/mL
91.5-98.6 % (Table 3) scopoletin
(Intraday) (Interday)



Intraday 001 005 01 05 1 5 10 50 100u g/mL

scopoletin
(mean) (S.D)
(CV) 1 2 4 | nterday
Tadle4 Table5 Intraday  Interday
CV. 8.7 %
Table5 Table6
Fig.6 7 37 48 -30
30
HPLC scopoletin
HPLC
HPLC
(determination of coaefficient ; R?)
0.999 (limit
of detection) 10 ng/mL (recovery) 0.01-100my/mL
91.508+1.005 98.582+0.788
(Intraday) (Interday) CV.

8.660 %
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{a) (b) (c)

L

PAY. iy J

Fig. 3. Chromatograms of scopoletin in rabbits plasma: (a) blank plasma,

(b) blank plasma spiked with scopoletin (10 ng/mL) and interna standard

(methylparaben), and (c) plasma sample at 45 min after a 50 mg/kg iv

bolus of scopoletin (10 mg/mL). 1, scopoletin (retention time: 5.4 min); 2,
methylparaben (retention time: 9.2 min).
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=
N

Y =1.2182X+0.0023, R?=0.9992

o o = =
o o) o (V)
. .

Peak Ratio (S/)

©
N

0.2

0.0 - - - -
0.0 0.2 0.4 0.6 0.8 1.0

Scopoletin conc. (ng/mL)

Fig. 4. The standard curve of scopoletin (0.01-1ng/mL) in rabbits plasma.
S/I: scopoletin/internal standard pesk area.



Peak Ratio (S/1)

120

Y =0.9662X-0.0003, R*=0.998

100

80

60

40

20

0 20 40 60 80 100 120

Scopoletin conc. (ng/mL)

Fig. 5. The standard curve of scopoletin (1-100ng/mL) in rabbits plasma.
SI: scopoletin/internal standard peak area.
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Fig. 6. Stability of scopoletin in rabbit plasma at 37
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Conc. (My/mL)

—=— 10 ng/mL
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Fig. 7. Stability of scopoletin in rabbit plasmaat -30



Table 2. Limit of quantitation test for scopoletin in rabbit plasma.

Spiked -I|\-|eo£t S CV (0 Error
conc. 1 > 3 Mean D. V.(%) (%)
(my/mL) 4 ) 6
100 102.2 1051 98.0 100.9 3071 3.043 2.639
99.1 1033 97.7
50 499 498 490 49.8 0419 0.843 0.606
50.1 498 501
10 10.2 98 10.2 10.0 0.183 1.822 1.687
9.9 10.2 10.1
5 51 5.2 4.9 5.0 0.152 3.016 2.693
4961 4865 5208
1 10 10 1.0 1.0 0.029 2899 2417
1032 0982 1043
05 0.5 0.5 0.5 051 0011 2260 2.367
' 050 031 0.49
01 010 011 0.10 0.10 0.006 5.767 4.833
' 010 011 0.10
0.05 0048 0047 0051 0.050 0002 4.708 4.000
' 0051 0.048 0.053
0.01 0011 0.009 0011 0010 0.001 9182 8.333
' 0009 0011 0.010

The average value of error
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Table 3. Recovery test of scopoletinin rabbit plasma

Scopoletin Scopoletin
Spiked conc. In plasma in methanol Recovery
(mg/ml) (mg/ml) (mg/ml) (%)

100 97.2+0.7 102.5+1.7 94.863+1.635
50 49.6+0.8 50.3t0.4 98.582+0.788
10 9.6+0.2 10.0+0.1 96.134+2.006

5 4.7+0.1 5.0+0.8 94.189+1.737
1 1.0+0. 1.0+£0.2 93.188+2.478
0.5 0.49+0.01 0.51+0 96.035+0.964
0.1 0.10+0 0.11+0 95.197+2.573
0.05 0.049+0.002 0.052+0.001 94.214+2.575
0.01 0.011+0.001 0.012+0.001 91.508+1.005

% Recovery test: (Scopoletin in plasmal/Scopoletin in methanol) x 100.

Data are expressed as mean £ SD (n = 3).



Table 4. Intraday precision for scopoletin determination in rabbit plasma

Spiked
conc. 1 2 3  Men SD. C(f%) E(r('[/‘z)r
(my/ml)

100 982 1020 1019 100.7 2267 2152 1902
50 49.8 50.0 50.0 49.9 0101 0203 0.137
10 10.1 10.0 10.2 10.1 0160 1587 1.280

5 5.0 5.0 5.0 5.1 0031 0618 0413
1 1.0 11 1.0 1.0 0062 5902 5.600
0.5 0.51 0.50 0.51 051 0009 1839 1.733
0.1 0.11 0.10 0.12 011 0.009 8566 9.000
005 0052 0049 005 0052 0004 6711 6.000
001 0014 0012 0014 0013 0001 8660 33.333

The average value of error
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Table 5. Interday precision for scopoletin determination in rabbit plasma.

Spiked

conc. 1 2 3 Mean S.D. C(:OZ) E(rg/(z )r
(mg/mi)

100 103.0 985 100.7 100.7 2251 2235 1717
50 49.8 49.7 50.2 49.9 0.253 0507 0.445
10 10.2 10.0 10.1 10.1 0115 1138 0.970

5 5.0 5.0 50 4998 0.023 0450 0.327
1 1.0 1.0 1.0 1.018 0.037 3603 5.600
0.5 0.49 0.56 0.51 0520 0.038 7.222 5533
0.1 0.11 0.10 0.11 0.103 0.007 6.444 6.000
005 0051 0052 0049 0.051 0.002 3015 2667
001 0012 0011 0011 0011 0.001 5.094 13.333

The average value of error
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Table 6. Stahility of scopoletin in rabbit plasma at 37

Time Scopoletin Conc
(hr) 1.0 (my/ mL) 5.0 (mgy/ mL) 10.0 (mg/ mL)
0 1.025 5.009 9.998
1 1.024 5.008 9.985
3 1.022 5.005 9.976
6 1.018 5.001 9.971
12 1.015 4.999 9.966
24 1.012 4.997 9.948
36 1.005 4.985 9.936
48 0.992 4.981 9.915
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Table 7. Stability of scopoletin in rabbit plasmaat -30

Time Scopoletin Conc.
(day) 1.0 (my/ mL) 5.0 (mg/ mL) 10.0 (mg/ mL)
0 1.027 5.007 9.999
1 1.022 5.006 9.997
3 1.019 5.003 9.989
6 1.018 5.002 9.985
10 1.015 5.000 9.983
15 1.012 4.999 9.982
21 1.007 4.997 9.976
30 1.002 4.985 9.971
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HPLC

2 10
50mg/kg 6
(curve fitting) WinNonlin
Cp (my/mL) =Ae “'+Be *" (11)
2 10 50mg/kg
2mglkg Cp = 1.534e 1?1 +0,035¢ 2 (12)
10mgkg Cp = 6.794e °**'+0.098e >
(13)
50mgkg Cp = 56.756e %% + 0.590e ™ (14)
- Fig. 8 WinNolin
Pharcokinetics Model 8 (two compartment
modd) Table 8
2 10 50mgkg (CL)
0.322+0.014 0.382+0.057  0.184+0.019 L/min (B -HL

tyx) 74.301£16.309 74.458+12.830 71.981+2.437 min
(Vss) 9.678+1.403 9.105+1.909  3.368+0.398 L
(AUC) 16.262+0.287  65.210+5.608 697.172+58.060

mg.min/mL (mean residence time  MRT)
30.158+4.854 23.838+£3.263  19.415+1.404 min 2 10
50 mg/kg ANOVA A B Ky Vg
a-HL CL MRT AUC (p < 0.05)

2 10 50 mgkg
CL AUC
(dose-dependent) Vs tyx  2-10 mgkg
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2 mg/kg 2

2 10 50 mg/kg ANOVA AUC
AUMC -
(Michadlis-Menten) (Gibaldi and
Perrier, 1982) CL 2-10 mg/kg (linearity)
50 mg/kg CL 50 mg/kg
ki, a-HL MRT 2 10 mgkg
ANOVA (p < 0.05) Vs 50 mgkg
2 10 mg/kg
AUC CL
50 mg/kg

dose-dependent (non-linear)

(product inhibition)
(Gibaldi and Perrier, 1982)

(zero-order
Kinetics) (Takada and Levy 1980; Kekki et al.,
1977; Ritschel et d., 1976; Cheung and Levy, 1989)
b-HL 74.301+16.309 74.458+12.830 71.981+2.437 min

76



100

—e— 50 mg/kg
- —o— 10 mg/kg
10 g —— 2mg/kg
E
E
G i
S
O
0.1t
0.01 | | | |
0 100 200 300 400
Time (min.)

Fig. 8. Mean plasma concentration-time profiles of scopoletin (2, 10 or 50 mg/kg, i.v.)
in rabbits. Each value represents mean = SD (n = 6).



Table 8. Pharmacokinetic parameters of scopoletin in rabbits after after bolus intravenous

injection.

Parameter (unit) 2 mg/kg 10 mg/kg 50 mg/kg
A(nmg/mL) 1.534+0.048 6.794+1.103 56.756+5.511"
B(mgy/mL) 0.035+0.008 0.098+0.021° 0.590+0.083"
a(min® 0.121+0.004 0.125+0.028 0.090+0.011
b(min™) 0.010+0.002 0.010+0.002 0.010+0.000
Kyo(min™) 0.097+0.004 0.107+0.022 0.083+0.010
Ko(min™) 0.022+0.001 0.017+0.005 0.006+0.001°
K (min'™) 0.012+0.003 0.011+0.002 0.010+0.000

V(L) 9.679+1.403 9.105+1.909 3.568+0.398"
a-HL(min) 5.719+0.197 5.781+1.399 7.823+0.953"
b-HL(min) 74.301+16.309  74.458+12.830 71.981+2.437
CL(L/min) 0.322+0.014 0.382+0.057° 0.184+0.019"

AUMC(mgmin®/mL) 491.213+86.224 1558.420+277.917* 13546+1630.310
MRT(min) 30.158+4.854 23.838+3.263 19.415+1.404°
AUC(mgmin/mL)  16.262+0.287 65.210+5.608°  697.172+58.060

Data are expressed as mean £ SD (n = 6).
4Significantly different (p < 0.05) from 2 mg/kg dose.
*Significantly different (p < 0.05) from 2 and 10 mg/kg doses.
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(curve fitting)
WinNonlin

Cp(mg/mL)= Ae ™'+ Be ™'+ Ce ™ (15)
C= (A+B)
50 100 250mg/kg

50mg/kg Cp=3.102e %% +0.472e * +3.574¢ 004 (16)
100mglkg Cp=4.894e *%*'+0.491e % 5385¢ 0% (17)
250mg/kg  Cp=11.057 *%*+0.740e % 11.797¢ 0% (18)

- Fig. 9 WinNolin Modd 13
(two compartment model)
Table 9 AUC
67.7+1.4 85.1+2.6 173.8+15.4mg.min/mL B -HL  78.8+4.0
79.9458  80.5+7.6 min (tma)
39.9+1.8 38.4+1.0  35.8+2.9min (Crrad)
0.506+0.017 0.678+0.026  1.488+0.065 nymL
/ (VJ/F) 126.86+10.66 189.73+13.11
219.29+38.63 L
50 100 250 mg/kg
(tzz) 78.8+4.0 79.9+5.8 80.5+7.6 min
2
10 50 mgkg b-HL 74.301+16.309  74.458+12.830
71.981+2.437 min AUC ABa B 250 mg/kg
10-50 mg/kg 10 mg/kg
10 mg/kg 10-50 mg/kg



250 mg/kg 10 mgkg AUC

scopoletin
_AUC__ /Dose,,
o= A0 T Dose. (19)
F 0.19+0.01 0.11+0.01 0.1x0.01 F
F CL = F Dos/ AUC CL
0.374+0.001 L/min CL 10 mg/kg
CL  0.382£0.057 L/min V./F F
V, 23.89+1.16 21.56+0.66 20.66+
3.14L Vi/F Table 9
V=V (1+kio/ky) Vs 30.88+ 0.52 28.43+0.88
25.74+1.44 L Vs
50 100 250mg/kg 10 min
(tmax)
40 min 50 100 250mg/kg
(B -HL) 78.8+4.0 79.9t5.8 80.5t7.6 min
(p > 0.05) (74.3t16.3 74.5+12.8
72.0£2.4 min) Ka-HL 20.7£1.0 20.8+0.7
19.6£2.7 min  ty 39.9+1.8 38.4+1.0 36.8+2.9 min
Kyo 0.004+0.001 0.004+0.001 0.003+0.001 min™
Koy 0.014+0.002 0.013+0.001 0.011+0.001 min™
3
a B K21
(p < 0.05)
ka1 kio
a P =kyp ki a B
(p>0.05) K21 Kio

10 mgkg AUC scopoletin
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F 0.19+0.01 011+001 0.10+0.01

F F CL=F Dose/AUC
CL 0.374+0.001L/min CL
V./F F V, 23.89+1.16
21.5610.66 20.66+3.14L V=V 1(1+Kio/Ko1)
Vs 30.88+0.52 28.43t0.88 25.74+1.44 L Vss
CL V,
CL=ky Vi Kio
50 250mg/kg
AUC
(0.10 0.19
Merk Index scopoletin (dightly
sol in water)

(NaOH) ( 2000)
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10 ¢
—w— 250mg/kg
1t —O— 100 mg/kg
- [ —e— 50 mg/kg
£
)
c
o)
o
0.1r
001 1 1 1 ]
0 100 200 300 400
Time (min)

Fig. 9. Mean plasma concentration-time profiles of scopoletin (50, 100, or
250 mg/kg, p.o.) in rabbits. Each value indicates mean £ SD (n =8).



Table 9. Pharmacokinetic parameters of scopoletin in rabbits after oral

administration.
Parameter (unit) 50 mg/kg 100 mg/kg 250 mg/kg
A(my/mL)* 3.102+1.103  4.894+0.967 11.057+6.548
B(mg/mL) 0.472+0.082  0.491+0.086 0.740+0.301
Ka(mni n‘l) 0.034+0.002  0.033+0.001 0.036+0.006
a (mi n‘l) 0.025+0.002  0.026+0.001 0.024+0.004
b (min™) 0.009+0.001  0.009+0.001 0.009+0.001
Ko (Min™) * 0.016+0.001  0.017+0.001  0.018+0.003
Kgo(min™) 0.004+£0.001  0.004+0.001 0.003+0.001
Ko, (i n'l)* 0.014+0.002  0.013+0.001 0.011+0.001
AUC(hg.min/mL) * 67.7t1.4 85.1+2.6 173.8t15.4
Ka-HL(min) 20.7+£1.0 20.8+0.7 19.6+2.7
t1/22(mMiN) 27.5+2.4 27.2+1.2 29.8+5.4
t1/20(Min) 78.8+4.0 79.9+5.8 80.5+7.6
Vi/F (L) * 126.86+10.66 189.73+13.11  219.29+38.63
Cl/F (L/min)* 1.99+0.10 3.29+0.17 3.99+0.45
tmax (MIN) * 39.9+1.8 38.4+1.0 36.8+2.9
Chax (Mg/mL) * 0.506+0.017 0.678+0.026 1.488+0.065

Data are expressed as mean = SD (n = 8).
*Significantly different (p < 0.05) compared among 50, 100 and 250

mg/kg.






50mg/kg

Cp(my/mL)=Ae “'+Be *'+Ce *® C= (A+B)
50mg/kg
50mg/kg Cp=58.194e%"+1.605¢ 59,799
(20)
- Fig. 10 WinNolin Modd 13
(curve fitting) (two compartment model)

Table 10
AUC  477.7895ngmin/mL [ -HL  83.6x4.4min t,.

315+ 05min Cpy  4.773x0.129ng/mL V4/F  12.39+0.92

10 mg/kg AUC
scopoletin

AUC,_/Dose,,
AUC, /Dosg,

(Fim)= (21)

F 1.304+ 0.0671 50mgkg AUC
F 0623t 0032
F  CL=F DosdAUC CL  0.179+0L/min
50mglkg  CL 50mglkg CL  0.184+0.019
V4 /F F V, 7.698+0.376L

Vss:V]_( 1+k12/ k21) 50mg/kg VSS 10.856+
0274 L



50 mglkg F, 0623t

0.032
CL 0.179+0L/min 50mgkg CL
50mgkg CL 0.184+0.019 50 mg/kg
Vs  10.856+0.274 L Vs

50mglkg Vs 3.568+0.398 L 50 mg/kg
Vs 30.88:052L 50 mg/kg
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Scopoletini.m.

—e— 50 mg/kg

Conc. (MymL)

01}

0 100 200 300 400
Time (min.)

Fig. 10. Mean plasma concentration-time profiles of scopoletin (50 mg/kg,
I.m.) in rabbits. Each value indicates mean = SD (n =8)



Table 10. Pharmacokinetic parameters of scopoletin in
rabbits after intramuscular administration.

Parameter (unit) 50 mg/kg
A(mg/mL) 58.194+21.510
B(nmy/mL) 1.605+0.180

ky(min™) 0.038+0.002

a (min™) 0.030+0.002

b (min™?) 0.008+0

ko (Min™) 0.023+0.001

Kp(min™) 0.004+0.001
Koy (Min™) 0.0108+0.001
AUC(mg.min/mL) A77.744+9.527
K,-HL(min) 18.433+1.0567
t1/2(MiN) 23.060+1.588
t1/20 (ml n) 83.648+4.384
V.4/F (L) 12.391+0.924
CI/F (L/min) 0.288+0.014
tmax (MIN) 31.518+0.531
Crmax (MymL) 4.773+0.129

Data are expressed as mean £ SD (n = 8).
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( 2000)
coumarin( ) coumarin
(Chen et d., 1996; Matano et al., 1986;
Prosdocimi et al., 1985; Socini et al., 1982; Poller et a., 1969; Newland,

1967) Okada (in vitro)

scopoletin - ADP AA  collagen

(Okada et d., 1995) Invitro scopoletin
LBC AA ADP collagen IC50

5.205-6.833  5.064-6.928mg/mL

Born (turbidimetric
method)(Born, 1962a; Born, 1962)

Fig.11
2 10 50 mg/kg
ADP AA collagen
50 mgkg 5 min
ADP AA collagen
47.8 50.7 555 % p
0.001 Tablell Fig. 12
10 30 60 150 300 min
250mg/kg 30 min 30mn ADP
AA collagen 41.3 488 475% 60
min 37.4~45.3 %

p 0.001 Table12 Fig. 13
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ADP AA collagen

5min 2 mgkg 10.2 %
50 mg/kg ADP AA collagen
47.8 50.7 55.5 %
5min Fig.
13
Table 11 50
mg/kg AA 300min 16.6 %
300min
5
30min 250mg/kg
41.3 488 475 30 min
5 collagen 20.1% Table
12 tax 40 min
30min 30min
ADP AA collagen
50 mgkg 5 min
39.1 ng/mL
55.5% 250 mg/kg 30 min
1.4 my/mL
48.8 %
30min
thrombin thrombin
ADP ADP
ADP ADP

(Charo et d., 1977; Kinlough-Rathbone
et a., 1975; Kinlough-Rathbone et a., 1976; Charo et al., 1977)
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ADP
ADP

Arachidonate pathway
A, (phospholipase A,) AA  AA
(cyclooxygenase)

A, (thromboxane A,
TXAz) TXA; cAMP
(Lapetina, 1978; Vargaftig, 1977; Vargaftig and Zirinis,
1973) AA
AA

(Puett et a., 1973; Katzman et a., 1973;
Packham et a., 1973; Caen and Legrand, 1972; Nossd et d., 1971,

Zucker, 1967) glycoprotein VI (GPVI)
GPVI
(Jandrot-Perrus et ., 2000; Miura et a., 2000)
GPVI
ADP AA
(
2000) ADP
TXA,
Okada
ADP AA  collagen (1Cs0)
0.3 01 0.2nymL (Okada, 1995) 50mg/kg
30 min 0.49g/mL
1Cxo ADP
AA collagen
50 mg/kg 250 mg/kg
5min 30 min



ADP 10mMI(Okada,

1995) 0.2mmol/L  4mmol/L  0.1mg/mL 5mM  40ng/nL(
1996 1997 2000 Samamaet a., 1995;
1997 1999 20000 AA
5mg/mL 750mmol/L  0.3mmol/L  2mg/mL (
1997 1997) 10mg/mL (Samama
et a., 1995) 30mymL 0.2g/mL  20my/mL (Okada,, 1995
2000 1997))

ADP 75% AA 90% collagen 95%

PPP PRP
20~25 40~50 60~70 x 10"
Jmi( 1997 1982
1994) Okada
50 x 10%/rL
( 1981
Erazo et al., 1997; Pistelli et al., 1996; 1996 Tanakaet
al., 1977)
( 1985

1995) ADP
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ADP .

Call

S

REAG CONC. PPP PRP MAX % MAXTIME SLP1 SLP2 LAG

ADP  10nM 1187 2108 73.2 103 sec 49.0 N/A 3 sec
AA 500my/mL 1372 2114 88.6 314 sec 56.5 N/A 3 sec
Call 10my/mL 1460 2170 95.9 419 s=c 78.4 8.1 65 sec

Fig. 11. Maximal intensity and velocity of platelet aggregation induced by
10 mM ADP, 500 ng/mL AA and 10 ng/mL collagen in rabbit.



AA
ADP

Call

REAG _ CONC. PPPPRP MAX % MAXTIME SP1 SP2 LAG

ADP 10nM 1276 1.853 46.4 74 sec 37.8 N/A 3 sc
AA 500mymL 1554 2120 48.2 81 sec 425 N/A 3 sec
Call 10mymL 1460 2107 314 124 sec 324 N/A 50 sec

Fig. 12. Maximal intensity and velocity of platelet aggregation induced

by 10 mM ADP, 500 ng/mL AA and 10 ng/mL collagen in rabbit at 5 min
after scopoletin (50 mg/kg, i.v.).
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Call
ADP
AA

REAG _ CONC. PPP_PRP MAX % MAXTIME SLP1 SLP2 LAG

ADP 10nM 1272 2326 32.3 105 sec 24.2 N/A 3 sec
AA 500ng/mL 1550 2.569 27.7 67 sec 214 N/A 3 sec
Call 10my/mL 1450 2405 A1 561 sec 23.6 11 23 sc

Fig. 13. Maximal intensity and velocity of platelet aggregation induced
by 10 mM ADP, 500 ng/mL AA and 10 ng/mL collagen in rabbit at 30
min after scopoletin (250 mg/kg, p.o.).



Table 11. Effect of scopoletin bolus intravaneous injection on rabbits platelet
aggregation induced by ADP, AA and collagen.

ADP AA Collagen
T (10miv1) (500ny/mL) (10ng/mL)
Dose IlME — — —
DO ngig) (miny MAX  Inhibiti  MAX Inhibiti  MAX  Inhibiti
(%) on (%) on (%) on
(%) (%) (%)

0 63.4+10.1 81.1 +10.9 84.8+7.8
5 582498 81 758+10.7 7.2 764+10.0° 10.2
30 605+10.2% 47 7784198 40 774493 88
5 605:9.3F 44 791493 22  79.7+87 6.4
150 61.1+10.8 3.7 802+106 10 822454 2.7
300 623+96 15 803+98 0.8 839+78 1.1

0 65.1+9.3 85.2+10.6 90.8+4.7
5 492484 242 5908#89c 295 67.0t10.6° 26.4
Scop 10 30 543+7.0° 162 67.03+11.0° 209 745+9.3F 181
75 57.4+7.8 115 73.7+9.2 131 809+82 109
150 60.9+10.3 6.7 76.9+81° 95 851+49 6.2
300 627485 35 81.4+9.0° 42  888+63 2.2

0 68615.1 89.2+4.0 91.5+2.8
5 358+89 478 44484 507 40.7+6.F 555
5p 30 456192 331 522438 414 525443 426
75 531494 226 60.8+4.8 317 604+6.1° 34.0
150 61.0+6.7 109 692488 224 70.8+3.6° 226
300 62.2+4.8 93 755+7.6° 153 79.0+48 136

All values of platelet aggregation are expressed as mean + S.D., (n = 8). “p<0.05,
Pp<0.01, °p<0.001 compared with the group before iv application of scopoletin (0 min)
by Student's t test. Scop: scopoletin, MAX (%): maxima intensity of platelet
aggregation and agglutination; ADP: adenosine 5'-diphosphate, AA: arachidonic acid.
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Table 12. Effect of scopoletin ora administration on rabbits platelet aggregation
induced by ADP, AA and collagen.

ADP AA Collagen
Dru Dose  Time (10mM) (500my/mL) (10my/mL)
9 (mgkg) (min) MAX Inhibition MAX Inhibition MAX Inhibition
) I /- W /) B
0 65.2+7.5 89.1+4.9 91.2+5.4

10 61.7+49 50 867427 27 86634 49

5 30 56961 126 80.5+4.1° 97 79.2¢42° 129

60 56.046.0° 139 805+#4.2° 95 81.8+55 102

150 57.7+46° 111 828+60 7.1 83155 838

300 602+52° 81 860450 35 87.9+46 3.7
0 63164 89.4+3.7 92.3+4.3

10 57.0+5.7° 94 829+53F 7.2 84355 85
30 458+53F 273 69.8+7.8 218 69.6+4F 245

Scop 100 oy 4961705 215 704444 212 646:32F 299
150 544469 139 76752 141 783#3.F 151
300 587+53 68 832+41° 69 848+3.6 8.8
0 67.3t58 88.4+3.9 92.0+3.7
10 525+6.1° 217 7224615 182 80.3#6.6° 126
oy 30 390457 413 452+10F 488 481+95 475

60 41.8+4.3F 374 485#89 453 504+11.F 441
150 51.6+3.5° 227 63.7+7.4 280 66.8+51° 273
300 56.9+2.8 184 756#65 145 769452 201

All values of platelet aggregation are expressed as mean + S.D., (n = 8). “p<0.05,
Pp<0.01, °p<0.001 compared with the group before ora administration (O min) by
Student's t-test. Scop: scopoletin, ADP: adenosine 5'-diphosphate, AA: arachidonic
acid.
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( 1981)
aspirin
( 1991)

scopoletin
ADP AA collagen

2 10 50 mg/kg

5 30 75 150 300min

500 x 10°/mL Table 13

8
50 100 250 mg/kg
10 30 60 150 300 min
7.2mL
250 mg/kg
ADP AA collagen 30
441 395 49.1%
p 0.001

Table14 Fig. 14
810.1+45.8 872.3+119.4x10%/mL

500%x10°/rL
500%x10°/ri
5
min )
Table 13
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(Haerem,
1971) glycoproteing( )
thrombin( )
(Tollefsen et d., 1974; Okumura et d., 1978; Tam and Detwiler, 1978)

ristocetin formaldehyde
(Allain et d., 1975)
serotonin - ATP  ADP
(AA)
(Kinlough-Rathbone et a., 1977; Holmsen and Weiss, 1979)

ADP (NE)
AA (cyclooxygenase)
A(TXA,) (PGl,) TXA,
TXA, PGl, [/
(CAMP)
ADP AA  collagen
( 2000) ADP
TXA,
250 mg/kg
( 5 )
5
tyo (King et al., 1995)
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18.1 x 10° /L
0.22nm

( 1996)

(
ADP AA collagen

1997))

iNnvivo

500 x 10%/mL_

1976)
90 % (Samamacet a., 1995;
555 % coumarin

In vitro
( 1998)
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REAG  CONC. PPP_PRP  MAX % MAXTIME SP1 9P2 LAG

ADP 10nM 1274 1982 37.3 54 sec 311 N/A 3 s
AA 500mymL 1558 2154 46.4 78 sec 56.5 N/A 23 sec
Call 10mymL 1465 2135 217 143 sec 22.5 N/A 57 sec

Fig. 14. Maximal intensity and velocity of platelet aggregation induced
by 10 mM ADP, 500 my/mL AA and 10 nmg/mL collagen in rabbit at 30
min after chloroform extract of Lycium barbarum (250 mg/kg, p.o.).
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Table 13. The number of platelets in PRP after 5 minutes of various drugs
administration.

Dose 10° platelets /mi

Drug route _ _ _ . - -
g mgkd) Omin  5min 30min 75min  150min 300 min
2 831.4450.7 787.1+49.4 738.5453.8 702.0+65.9 649.4+69.5 587.5450.6

Scop iv 10 87231194 80244955  734.4+76.2 668.8165.6 619.8467.9 560.9456.3
50 850.5465.2 79754598  739.1+51.2 680.6+51.4 629.4+56.2 5745451.0

2 830.85+52.3 39.8+19.4*  181.5+94.6* 279.5+97.7* 349.4+75.6* 411.0485.0*

LBC iv 10  810.1#458  34:220*  628:239* 14714604  257.3t50.7¢  3250+340*
50 833.1+46.8 18.1+13.2* 24.4+12 8* 78.1+17.6* 124.9+20.2* 289.5+40.1*

Omn 10mn 30min 60mn 150min 300 min

50 85294528 801.3+519 733.9+554 670.4+36.7 606.0+45.0 546.0+48.4

Scop po 100 84361406  781.4+48.8  723.6+49.8 648.0451.5 604.6151.5 543.5+38.2
250 866.6+103.2 798.6482.8 734.3182.3 669.9+87.4 608.8163.3 551.0+48.4

50 852.9+764  763.1+719 703.1+80.1 646.9+57.9 590.3+63.5 535.9+43.3

LBC po 100 8133214 74694200 6923:305 6383362 58951273 5434240
250 8605+107.5 781.1+49.3 721.9+41.1 665.5+47.9 603.4+44.6 549.4+44.5

All vaues are expressed as meanzS.D.
*: The number of platelets were low 500 x 10° platelets /L.
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Table 14. Effect of Lycium barbarum chloroform extract ora administration on rabbits
platel et aggregation induced by ADP, AA and collagen.

ADP AA Collagen
Drug Do Time (10mv1) (500mg/mL) (10mgy/mL)
9 (mgig (min) MAX Inhibition MAX Inhibition MAX Inhibition
(%) " (%) " (%) "
0 66.6+6.0 88.9+3.2 03.4+4.7

10 640456 39 842439 53 884457 54
30 574443 137 762439 143 804457 138
60 586457 120 76.9+55 135 82.1+56 12.0

150 621448 67 814+28 84 854452 85

300 644+61° 36 856129 38 89.7t46° 4.0
0 63642 90.2+2.7 01.5+3.1

10  59.0+55 7.3 83.5+3.5° 7.4 82.8+4.1° 9.5
30 481+58 246 628t6.2° 303 60.3t5.5 34.0

LBC 100 60 50.6£3.7 204 66.2¢54° 266 659+81° 278
150 562435 117 754#49 163 75.8#41° 170
300 59.7+4.0 6.7 84.0+2.0 6.8 83.0£2.0° 9.2
0 63.5+5.2 89.2+3.4 92.3+3.6
10 5524522 127 795#81* 107 826+98 107
250 30 353+7.2° 441 538t9.1° 395 47.2+12.8 491

60 42.7+46° 325 59.8+#59 329 519494 421
150 49.8+3.2° 211 704+6.3F 211 69357 249
300 57.3+4.3 107 814+44 88 80.3+49 152

All vaues of platelet aggregation are expressed asmean £ S.D., n =8,

?p<0.05, °p<0.01, °p<0.001 compared with the group of before iv scopoletin (O min).
LBC: Chloroform Extract from Lycium barbarum ADP: adenosine 5'-diphosphate,
AA: arachidonic acid.
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250 mg/kg

Fig. 18-20

min

2000 1999)

ADP AA colllagen

2 10 50mgkg
Fig. 15-17 50 100
30 min
(Log linear modd)
(E ) (logC
E=SlogCp+e

5 30 75 150 300
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(E) (logCp)

2mgkg ADP E=2955log Cp +8.779 (22)
2 mglkg AA E= 6.285logCp+1.856 (23)
2 mg/kg Collagen E =6.878log Cp + 4.531 (24)
10 mglkg ADP E =7.8621og Cp + 20.331 (25)
10 mglkg AA  E=9.603 log Cp + 25.080 (26)
10 mg/kg Collagen E =9.3201og Cp + 22.141 (27)
50 mg/lkg ADP E =13.1341og Cp + 26.292 (28)
50 mg/kg AA  E=11.6591og Cp + 33.653 (29)
50 mg/kg Collagen E =13.446 log Cp + 35.249 (30)
50 mg/kg
R? ADP 0.845+0.113 AA 0.843#0.212 collagen
0.932+0.105 (S) (e aneway ANOVA
S ADP (p < 0.001)
collagen (p < 0.05) 2 10 50mgkg e ADP
AA collagen p<0.001 2 10 50mgkg
Table 15
30 min
30 60 150 300 min
E
logC
50 mg/kg ADP E =4.248 log Cp + 14.545 (32)
50 mg/kg AA E=5.047 logCp+ 11.182 (32)
50 mg/kg Collagen E =6.4861log Cp + 13.677 (33)
100 mg/lkg ADP E =15.453log Cp + 26.847 (34)
100 mgkg AA E =12.078 log Cp+ 23.562 (35)
100 mg/kg Collagen E =15.445log Cp + 29.207 (36)
250 mg/kg ADP  E =16.233 log Cp + 35.227 (37)
250 mg/kg AA E =24.868log Cp + 41.877 (38)
250 mg/kg Collagen  E =19.174 log Cp + 41.185 (39)
R? 0.638+0.284
0.869+0.107 S e ane way ANOVA
S e S 4.248+5.034

24.86815.234 e 11.182+2.539 41.877+6.578 2 10
50mgkg S e ADP AA collagen
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(p < 0.001)

Table 16
2 10 50 mg/kg 50
100 250 mg/kg X )
Y )
Y=g+ bd X
Scop iv ADP 2-50mg/kg Y = 14.372+ 28213 X (40)
ScopivAA 2-50mgkg Y = 15654+ 31.349 X (41)

Scopivcollagen 2-50mgkg Y = 13733+ 30.559 X (42)
Scop po ADP 50-250mg/kg Y = 75.840 + 41.941 X (43)
Scop po AA 50-250mg/kg Y = 128562 + 63.591 X (44)
Scop pocollagen 50-250mg/lkg Y = 106.067 + 55.484 X (45)

R® 0.8530.161 0.954+0.065
Y ) 50 mg/kg
250 mg/kg ( 530 75
150 300 30 60 150 300)
Y=g +b X
Scopiv50mgkg ADP Y =37655 0.115X (46)
Scop iv 50 mgkg AA Y =44.749 0111 X (47)
Scopiv50mgkg Collagen Y =48.108 0.129 X (48)
Scop po 250 mglkkg ADP Y =41.467 0.085 X (49)
Scop po 250 mglkg AA Y =51.626 0.129 X (50)
Scop po 250 mg/kg Collagen 'Y =48.705 0.103 X (51
(& a) (s b) 112ED=0.301 b/ by
Kep= 2303 L/ by
t12ED
ADP(p <0.01) AA(p <0.05) collagen(p < 0.001) Kep

ADP AA (p < 0.01)
collagen(p < 0.001) Table 17
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Scop iv ADP X=1.780 0.004t (52)

Scop ivAA X=1.947 0.003t (53)
Scop iv Collagen X=2.010 0.004t (4
Scop po ADP X=2797 0.002t (55)
Scoppo AA X=2830 0.002t (56)
Scop po Collagen X=2777 0.002t (57)
E
Cp (log linear model)
Table 55 R 2 mgkg
ADP AA collagen R®
R2
50 mg/kg R®
0.932+0.105
S(C ) e )
2mgkg 50 mgkg S 2.955+3.051
13.446+2.225 e 1.856+2.317 35.249+3.391
E=SlogCp+e
30 60 150 300 min
E C E=SlogC+e
Table 16 50 100 250mg/kg R®
0.638+0.284  0.869+0.107 4
R2
50 250mgkg S 4.248+5.034 24.86815.234 e

11.182+2.539 41.877+6.578

10.491 20.620 S
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E=SlogCp+e

(Levy , 1966) 20% ~ 80 %
80%  Enax 20 %
Ermax (Sheiner et al., 1979)
ty»
t12E
t1/2ED
Table 17 2 10 50 mgkg ADP AA
collagen 112ED
75.383+16.052 97.356+46.178  71.502+8.732 min ADP collagen
ty06 71.981-74.458 min

50 250 mg/kg ADP AA Collagen 1,ED
153.559+56.261 148.157+19.514  173.306+55.802 min

ANOVA ADP
AA  Collagen nED  p p<0.01
p<005 p<0.001 12ED

tys 78.880.5 min

5~10 min (
1982)
11/2ED
Keo ADP AA collagen
0.010+0.002 0.008+0.002 0.010+0.001 min™ Kio 2
10 50 mg/kg 0.097+0.004 0.107+0.022 0.083+0.010 min™
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Kio 10

KED
50 250 mgkg ADP
AA collagen Kep 0.005+0.002  0.005+0.001
0.004+0.001 min™ 50 100 250 mgkg Kig

0.016+0.001 0.017+0.001 0.018+0.003 min™
Kio Kep 32 45
ANOVA
Kep ADP AA  collagen p<0.01
p<00l1 p<0.001 Tablel7

(52) (57) bby 0.002 0.003
0.004 ADP AA collagen (a-ay)/by 1.780 1.947
2.010 (a-a1)/by
2797 2.830 2.777 0.053
t1/2ED
ty/8
2~4
P
P P

( 1985)
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Scopoletin (2 mg/kg, i.v.)

—o— CpvsADP —e—- timevsADP
—+— CpvsAA —v—- timevsAA
—o— Cpvscollagen —m—- timevscollagen

Time (min)

5 30 75 150 300
| | | | |

12

10 +

o]
T

Inhibitory effect (%)

0.001 0.01 0.1 1

Conc. of plasma (ng/mL)

Fig. 15. Time and mean plasma concentration versus inhibitory effect
profile, respectively. The inhibitory effect of platelet aggregation induced
by ADP, AA and collagen after intravenous bolus injection scopoletin (2
mg/kg) in rabbits.
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Scopoletin (10 mg/kg, i.v.)

—o— CpvsADP —e—- timevsADP
—v— CpvsAA —v—- timevsAA
—o— Cpvscollagen —m- timevscollagen

Time (min)

5 30 75 150 300
| | | | |

35

N
(6]
T

N
o
T

15

Inhibitory effect (%)

'_\
o
T

1 10

Conc. of plasma (ng/mL)

Fig. 16. Time and mean plasma concentration versus inhibitory effect
profile, respectively. The inhibitory effect of platelet aggregation induced
by ADP, AA and collagen after intravenous bolus injection scopoletin (10
mg/kg) in rabbits.
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Scopoletin (50 mg/kg, i.v.)

—o— CpvsADP —o—- t?mevsADP
—v— CpvsAA —vw—- timevsAA
—o— Cpvscollagen —m—- timevscollagen
Time (min)
5 30 75 150 300
60 1 | | |
1
50 + V\
3
D
> 30 +
e
8
c 20 t+
=
10 +
0 L1l 1 R | 1 R | 1 T R A |
0.01 0.1 1 10 100

Conc. of plasma (ng/mL)

Fig. 17. Time and mean plasma concentration versus inhibitory effect
profile, respectively. The inhibitory effect of platelet aggregation induced
by ADP, AA and collagen after bolus intravenous injection scopoletin (50
mg/kg) in rabbits.
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Scopoletin (50 mg/kg, p.o.)

—o— CpvsADP —e—- timevsADP
—+— CpvsAA —v—- timevsAA
—o— Cpvscollagen —m—- timevscollagen

Time (min)

10 30 60 150 300

16

14 |

= =
o N
T T

Inhibitory effect (%)

0.01 0.1 1

Conc. of plasma (ng/mL)

Fig. 18. Time and mean plasma concentration versus inhibitory effect
profile, respectively. The inhibitory effect of platelet aggregation induced
by ADP, AA and collagen after ora administration scopoletin (50 mg/kg)
in rabbits.
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Scopoletin (100 mg/kg, p.o.)

—o— CpvsADP —e—- timevsADP
—<v— CpvsAA —v—- timevsAA
—o— Cpvscollagen —m- timevscollagen

Time (min)

10 30 60 150 300
[ | | |

35

30 +

N
(6]
T

Inhibitory effect (%)

10

Conc. of plasma (ng/mL)

Fig. 19. Time and mean plasma concentration versus inhibitory effect
profile, respectively. The inhibitory effect of platelet aggregation induced
by ADP, AA and collagen after oral administration scopoletin (100 mg/kg)
in rabbits.
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Scopoletin (250 mg/kg, p.o.)

—o— CpvsADP —e—- timevsADP
—o— CpvsAA —v—- timevsAA
—— Cpvscollagen —m—- timevscollagen

Time (min)

10 30 60 150 300
60

50 +

N
o

Inhibitory effect (%)

20 L

10 I I I L I I I I I I I L

Conc. of plasma (ng/mL)

Fig. 20. Time and mean plasma concentration versus inhibitory effect
profile, respectively. The inhibitory effect of platelet aggregation induced
by ADP, AA and collagen after oral administration scopoletin (250 mg/kg)
in rabbits.
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Table 15. Slope and intercept of log-linear model in inhibitory effect of
platelet aggregation induced by ADP, AA and collagen with log Cp of
scopol etin on rabbits after bolus intravenous injection.

Drug (r?é)/i(;) Inducer S e R®
ADP 2.955+3.051 8.779+6.386 0.459+0.498
2 AA 6.285+4.715 1.856+2.317 0.594+0.222
Collagen 6.878+£7.229 4.531+4.176 0.415+0.346
ADP 7.862+3.409 20.331+7.268 0.780+0.199
Scop 10 AA 9.603+3.404 25.080+6.084 0.70740.244
Collagen 9.320+4.142 22.141+8.696 0.916+0.063
ADP  13.134+4.494° 26.292+8.647° 0.845+0.113
50 AA 11.659+5.769 33.653+3.145° 0.843+0.212
Collagen 13.446+2.225% 35.249+3.391° 0.932+0.105

All values are expressed asmean £ S.D., n = 8.

%p<0.05, “p<0.001 significanly different in the 2, 10 and 50 mg/kg
inhibitory effect of platelet aggreration by ADP, AA or collagen.

S. dope, e intercept.



Table 16. Slope and intercept of log-linear model in inhibitory effect of
platelet aggregation induced by ADP, AA and collagen with log Cp of
scopoletin on rabbits after oral administration.

Drug (rlr?é)/iZ) Inducer S e R?

ADP  4.248+5034 14.545+4.547 0.746+0.249

50 AA 5.047+2.132 11.182+2.539 0.784+0.323
Collagen 6.486+£3.409 13.677+6.319 0.638+0.284

ADP  15453+4.188 26.84/+5.953 0.836+0.121

Scop 100 AA 12.078+3.989 23.562+5.722 0.807+0.807
Collagen 15.445+2.803 29.20745.350 0.869+0.107

ADP  16.233+4.989° 35.227+9.117° 0.778+0.150

250 AA  24.868+5.234° 41.877+6.578° 0.847+0.112
Collagen 19.174+8.857° 41.185+8.571° 0.747+0.197

All values are expressed asmean + S.D., n = 8.

“p < 0.001 significanly different in the 2, 10 and 50 mg/kg inhibitory
effect of platelet aggreration by ADP, AA or collagen.

S. dope, e intercept.
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Table 17. The effects on half-life, elimination rate and dose retained with time

after application of scopoletin in rabbits.

Drug Route Inducer & by a by %’;ﬁ}? (rfﬁﬁ')l)
2-50 mg/kg 50 mg/kg

14372 28213 37.655 -0115 -75.383 0.010

ADP + + + + + +
14925 11446 13.133 0046 16.052° 0.002°

| -15.654 31.349 44749 -0111 -97.356 0.008
v AA * * * + + +
0699 7.852 4690 0.049 46178 0.002°

-13.733 30559 48108 -0.129 -71502 0.010

Collagen + + + + +
9840 4658 4017 0015 8732 0.001°

Scop 50-250 mg/kg 250 mg/kg

-75.840 41.941 41467 -0.085 -153559 0.005

ADP * + * + + +
31566 14.162 9779 0023 56.261 0.002

-128562 63591 51626 -0.129 -148.157 0.005

po AA + + + * + +
28124 11.812 8102 0.021 19514 0.001

-106.067 55484 48705 -0.103 -173.306 0.004

Collagen  + + + + + +
43450 18348 10960 0.046 55802 0.001

"p < 0.05, °p < 0.01, °p < 0.001, bolus

124

intravaneous injection significanly
different with oral administration by one way ANOVA.
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ADP AA cdlllagen

50 100 250 mgkg 30 min
Fig. 21-23
(Log linear modd)
(E ) C
(logC ) E=SlogCp+e
30 min
30 60 150 300min
E logCp
50 mg/lkg ADP  E =18.63510og Cp + 1.069 (58)
50 mg/kg AA  E=19.891 logCp+ 1.524 (59)
50 mg/kg collagen E =20.441log Cp + 0.286 (60)
100 mglkg ADP E=33460log Cp 8.788 (61)
100 mgkg AA E=43955log Cp 12.309 (62)
100 mg/kg collagen E=45.833logCp 11.706 (63)
250 mglkg ADP E=57576logCp 37.163 (64)
250 mglkgAA E=548%41logCp 35.676 (65)
250 mg/kg collagen E=619111logCp 36.266 (66)
R? 0.779+0.156  0.947+0.041 S e
oneway ANOVA S

S 18.635+4.925 61.911+22.835 e
1.524+1.886 -37.163+11.829 2 10 50mgkg S
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e ADP AA collagen (p <
0.001) (Table
18)

S( e ADP
AA collagen 2 10 50 mgkg S(
e) (p <0.001)
(Table 18)
50 100 250 mg/kg
X )
Y )
Y =g +by X

LBC po ADP 50-250mglkg Y = 77.418 + 42487 X (67)
LBCpoAA 50-250mgkg Y = 64.965+ 38.065 X (68)
LBC po Collagen 50-250mg/kg Y = 92419 + 50.367 X (69)

R® 0.853+0.161 0.954+0.065
Y ) 250
mg/kg ( 30 60 150 300)
Y=a+hX
LBCpo250mglkg ADP Y =42374 0.113X (70)
LBCpo250mgkg AA Y =40384 0.110X (72)
LBC po 250 mg/kg Collagen Y =49.493 0.123 X (72)
(& a) (bs b) 112ED=0.301 by/ by
Kep= 2303 h / by
AA & by w-ED
Kep collagen by Table 19
_a-a, b ¢
d d
LBCpo ADP X=2798 0.003t (73)

LBCpoAA X=2792 0003t (74)
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LBC po Collagen X=2819 0.003t (75)

30 60 150 300 min

E Cp E=Slog
Cp+e 50 100 250 mg/kg ADP AA collagen
R? 0.779+0.156
0.947+0.041 S e 50 250 mgkg S
18.635+4.925 61.911+22.835 e 1.524+1.886
-37.163+11.829
S 105 20.6 433
e
e 334 30.7 38.7
e
100 250mg/kg
Fig. 18-23
Table 19
50 250 mgkg ADP AA Collagen
Kep 0.007+0.002 0.007+0.002  0.0062+0.002 min™
50 100 250 mglkg Ko 0.016+0.001
0.017+0.001 0.018+0.003 min™ Kio
Kep 23 30
2.3
3.0 ANOVA
& by Kep w2ED AA (p <
0.01)

AA
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LBC (50 mg/kg, p.o.)

0 CpVSADP —e—- timevsADP
_+— CpvsAA —vw—- timevsAA
—o— Cpvscollagen —m—- timevscollagen

Time (min)

10 30 60 150 300
16

Inhibitory effect (%)

1 10

Conc. of plasma (nmg/mL)

Fig. 21. Time and mean plasma concentration versus inhibitory effect
profile, respectively. The inhibitory effect of platelet aggregation induced
by ADP, AA and collagen after oral administration chloroform extract of
Lycium barbarum Linnaeus (50 mg/kg) in rabbits,
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Inhibitory effect (%)

10 +

LBC (100 mg/kg, p.o.)

o CpVSADP —e—- timevsADP
—v— CpVvsAA —vw—- timevsAA
—o— Cpvscollagen —um—- timevscollagen

Time (min)

10 30 60 150 300

N
6]
T

N
o
T

=
(6}
T

10

Conc. of plasma (ng/mL)

Fig. 22. Time and mean plasma concentration versus inhibitory effect
profile, respectively. The inhibitory effect of platelet aggregation induced
by ADP, AA and collagen after oral administration chloroform extract of
Lycium barbarum Linnaeus (100 mg/kg) in rabbits.
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LBC (250 mg/kg, p.o.)

—o— CpvsADP —e—- timevsADP
_+— CpvsAA —v—- timevsAA
—o— Cpvscollagen —m- timevscollagen
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Fig. 23. Time and mean plasma concentration versus inhibitory effect
profile, respectively. The inhibitory effect of platelet aggregation induced
by ADP, AA and collagen after oral administration chloroform extract of
Lycium barbarum Linnaeus (250 mg/kg) in rabbits.
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Table 18. Sope and intercept of log-linear model in inhibitory effect of
platelet aggregation induced by ADP, AA and collagen with log Cp of
Lycium barbarum chloroform extract on rabbits after oral administration.

Dose . 2

Drug (mg/kg) inducer S e R
ADP 18.#39 25 @16.91 900. #07.91 5 6
50 AA 19 .97 16 12.48 806. &06.31 2 8
Collagen 20 .84 9 D3 228.68 303. 204.70 4 1
ADP 33 .+#86 Q 684 #3.81 09 &®B.509 5
LBC 100 AA  43.+# 955 51825 1509 08 810.51 0 2
Collagen 45 .48 3 3 11015.+40 &8 D0 &®.61 0 5
ADP 57 .4 B6°B51+163 2 BR.505 2
250 AA 54 .#88B4 35544 86 D1 AG.514 6
Collagen 61 .12 21 8$55+2 66 01 &0.209 1

All vaues are expressed asmean £ S.D., n = 8.
°p < 0.001 significanly different in the 2, 10 and 50 mg/kg inhibotory
effect of platelet aggreration by ADP, AA or collagen.

S: dope, e intercept.

132



Table 19. The effects on haf-life, elimination rate and dose retained
with time after ora administration of scopoletin or Lycium barbarum
chloroform extract on rabbits.

u2ED  Kep

Drug inducer &y by a b, (min) (M n—l)

50-250 mg/kg 250 mg/kg
-153.55

-75.840 41941 41467 -0.085 9 0.005
ADP + + + + +

+ + + + + +
31566 14.162 9.779 0.023 56.261 0.002

Sco -128.56 63.5901 51.626 -0.129 -148.15 0.005
p 2 7

AA + + + + + +

T b X b

og 1o 11812° 8102 0021 ;g5 0001

-106.06 55.484 48.705 -0.103 -173.30 0.004

Callagen ! + + + 6 +

* A A ~ + P
43.450 18.348 10.960 0.046 55 802 0.001

7748 42487 42374 -0113 10789 (7

ADP + + + + 3 +

+ * + + + +
48373 20446 11329 0.031 27 463 0.002

. 6B 0110 10249 447

+ + 1 +

+ + t +
. 37925 0.033 20.937 0.002
-92.419 50.367 49.493 -0.123 12135 0.006

Collagen + + + + ! +

+ + + + +
58.943 24./59 12.066 0.045 40438 0.002

-64.965 3
LBC AA *

41584 1

~N +

< 0.05, °p < 0.01, °p < 0.001 significanly different between
scopletin and LBC in ora administration by one way ANOVA.
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7-1
7-2
7-3
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/-1

(scopoletin)
coumarin( )
coumarin
scopoletin  ADP sodium arachidonate  collagen
ADP AA collagen

HPLC
scopoletin
R? 0.999 intraday
interday 10 ng/mL

2 10 50 mg/kg
AUC 16.262+0.287  65.210+5.608
697.172¢58.060 my.min/mL  CL 0.322+0.014  0.382+0.057
0.184+0.019 L/min Vg  9.679+1.403 9.105+1.909 3.568+0.398 L

AUC CL
50 mg/kg
dose-dependent
(non-linear)
50 100 250mg/kg 10 min
(tmad) 40
min WinNolin Modd 13
(two compartment mode!) AUC A B
a B 250 mg/kg 10-50 mg/kg
10 mg/kg 10 mg/kg
10-50 mg/kg
250 mg/kg 10
mgkg AUC scopoletin
F 0.19+0.01 0.11+0.01 0.10£0.01

50mg/kg -
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WinNolin Modd 13 (curvefitting)

(two compartment model) 50
mglkg AUC Fim  0.623+0.032
2 10 50 mgkg ADP AA collagen
5min 50 mg/kg
ADP AA collagen 47.8 50.7 55.5%

ADP AA callagen

30 250mg/kg 41.3 48.8
47.5 30min
5 collagen 20.1 %
30min
250 mg/kg
ADP AA collagen 431 395 491
5 collagen 152 %

ADP AA  collagen
ADP
AA
GPVI
ADP AA  collagen

E
Cp E=SlogCp + e

S 10.491
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20.620 S

S 14.735

ANOVA w2ED  Kgp

AA
AA

7-2

N

4. 10~19% 62.3%

7. ADP AA collagen

10.
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