Ephedra sinica STAPF (Ephedraceae)
Prunus armeniaca L. var. ansu MAXIM. (Rosaceae)

Glycyrrhiza sp (Leguminosae)

CaSO, 2H,0O
(Ephedrine) European Pharmacopia Reference Standard
L1(Amygdalin) Fluka(25 CH-9470 Buchs Switzerland)

(Glycyrrhizic acid) Fluka(25 CH-9470 Buchs Switzerland)
(p-hydroxy benzoic acid)
Sigma(St.Louis, MO, U.SA))
(Theophylline) Sigma(St.Louis, MO, U.SAA.)
(Propylparaben) Sigma(St.Louis, MO, U.SA))
(Heparin Sodium) Novo Industrial Co.5000 |.U./ml
(Phosphoric acid) Merck Co.
(Methanol) Merck Co.

1€



LI(Acetonitrile) Merck Co.

(Dichloromethane) Merck Co.
(Sodium hydroxide) R.D.H. Co.

(Ethanal)
HPLC
(Pump) Jasco Model PU-980
(Detector) Jasco Model UV-970 Intelligent UV/VIS
(Integrator) Scientific Information Service
Corporation Integrator
(Auto Sampler)
Jasco Modd AS-950
(Printer) Heweltt Packard Deskjet 695C
(Column) Inertsil 5 ODS-2(4.6° 150mm) VERCOPAK
(Column) Inertsil 7 ODS-3(4.6° 150mm) VERCOPAK

(Pre-column) VERCOPAK 50DS-2
(Pre-column) VERCOPAK 7 ODS

Sartorius Type 1801
Eyela, Aspirator A-2S, Tokyo, Rikak Co.
(Micropipette)
Socorex Transferpette |-10 m
20-200 m



(

(pH meter)

1.5 mm)
0.22 mMm

3M

100 - 1000 m
Maxi Mix Il Thermolyne Type 37600 Mixer
Hettich Zentrifugen D-7200 Tuttlingen,
Germany (5000 rpm)
Suntex Microprocessor pH meter Model-2200
Operting and Maintenance manual For

RiOs™ and Elix' ™ Water purification
system, Millipore Co. Operting and

M aintenance manual MiIIi-QO, Millipore
Co.

BRANSON 5510, BRANSON ULTRASONIC
Co.,USA

Organomation Associates INC. Model
No.112.

Millipore Type HV, 0.45mm, Millipore Co.

PRO-X™(Lida)

Terumo Co.Tokyo, Japan

1 ml Syringe 25~ 5/8 (0.5° 16 mm)
25ml Syringe24s” 1 (055 25 mm)
10 ml Syringe 226 ° 1%2 (0.70" 38 mm)
Terumo Co.Tokyo, Japan

IV Catheter 22" 1

Injection Plug, 0.2 ml

1€



(D) [

(Ephedrine, Amygdalin and

Glycyrrhizic acid stock standard solution)

[] 10.0 mg
10 ml 1.0 mg/ml
]
(2 (internal standard solution)
a (p-hydroxy benzoic acid) 5 mg 100 mi
LI(Acetonitrile) [
50 nmg/ml 1.0 mi
10 ml [
5 my/ml
b. (Theophylline) 10 mg 100 ml
L1(Acetonitrile) [
100 nmg/ml 1.0 ml 100 ml
[] 1 mg/ml
C. (Propylparaben) 5 mg 100 mi
L1(Acetonitrile) [



50 mg/mli 1.0 ml 100 ml

[] 0.5 ng/ml
3 (Heparin sodium solution)
(5,000 1U/ml)2.5 ml 500 mi
25 1.U./mi
(4) [] (Ephedrine, Amygdalin

and Glycyrrhizic acid solution for intravenaous injection)

L]
1IN NaOH 0.22 mm
5 (Ma-Shing-Gan-Shyr-Tang oral solution)
5 6 9 18
50g 60g 90g 180g
(Ethanol)1000 ml 50 60
1000 mi
1600 ml NaCO3
NaHCO3 (pH=8.03)200 ml -4
(6) (Ma-Shing-Gan-Shyr-Tang solution for

intravenaous injection )

2C



NaCO3 NaHCO3 (pH=8.03)200 ml

100 ml pH 7.58.1 0.45 mMm
pH 50ml 0.22 mMm
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60g 90g 180g

1000ml 1
2 30

(pH=8.03)Buffer 400ml

[ ]

A 200ml B 200
5
A4
ﬂ A\
100ml pH 7.5
8.1 0.45u m
A\
S0ml pH 7.5
81 0.22u m

C




1.
AHPLC
a (Ephedrine)
(Column)
(Pre-column)
b. LI(Amygdalin)

(Column)

(Pre-column)

HPLC

Inertsil 5 ODS-2(4.6° 150mm) VERCOPAK
ODS-2 VERCOPAK

UV 214 nm
1.0ml/min

[] 0.15M 3 97
25

25min.

Inertsil 7 ODS-3 (4.6 150mm) VERCOPAK
7 ODS VERCOPAK

UV 220 nm
1.0 ml/min

[ 8 R
25

25min.

C. (Glycyrrhizic acid)



(Column) Inertsil 5 ODS-2 (4.6 150mm) VERCOPAK
(Pre-column) VERCOPAK ODS-2

UV 254 nm
1.0 ml/min
1 0.1 6 34 60
25
30min.
(Ephedrine) 20m
180 mi 0.1 100.0 nmg/ml
1.2 mi (Dichloromethane) 5 ng/ml
(p-hydroxybenzoic acid) ] 100 m 20

5000 rpm 30
( 1/2)
200 m HPLC

20m [LI(Amygdalin)

180m 0.3  100.0mg/ml

1ng/ml (Theophylline) [] 600m
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20 [

200m HPLC
20 m (Glycyrrhizic acid)
180 0.3 100.0 ng/mi
0.5 ng/ml (Propylparaben)
600 20 []
200 m HPLC
0.10 ml 10 ml
(Methanol)
100 0.45 M
200.0 m
1.2 ml (Dichloromethane) 5 ng/mli

(p-hydroxy benzoic acid) [] 100 m

20 5000 rpm 30
( 1/2)
200 m
HPLC



1.912 mg/ml

0.10 ml 10 ml
(Methanol)
100 0.45 mMm
200.0 m
1 ng/ml (Theophylline) [ 600
m 20 [
200 m HPLC
] 8.759 mg/mi
0.10 ml 10 ml
(Methanol)
100 0.45 mMm
200.0 m
0.5 ng/ml (Propylparaben) []
600 m 20 [
200 m HPLC
4.094 mg/mi
0.10 ml 10 ml

(Methanol)

2€



100 0.45 M
200.0 m
1.2 ml (Dichloromethane) 5 ng/ml

(p-hydroxy benzoic acid) [] 100 m

20 5000 rpm 20
( 1/2)
200 m HPLC
3.669 mg/mi
0.10 ml 10 mi
(Methanol)
100 0.45 nm
200.0 m
1 nmg/ml (Theophylline) [] 600 m
20 []
200 m HPLC
1 8.384 mg/mi
0.10 ml 10 mi
(Methanol)
100 0.45 nm
200.0 m

0.5 mg/mi (Propylparaben) [



600 m 20 []
200m HPLC
7.843 mg/ml
2. HPLC
A.HPLC
HPLC
B.
a 200.0 m 1.2 m
(Dichloromethane) 5 ng/ml (p-hydroxy benzoic
acid) [] 100 m 20
5000 rpm 30 ( 1/2)
200m HPLC
b. 200.0 m 1 nmg/mi
(Theophylline) [] 600 m 20
5000 rpm 30
[
200 m HPLC

28



C. 200.0 m 0.5 ng/ml

(Propylparaben) [ 600
20 5000 rpm 30
[]
200 m HPLC
a 180 m 200m
(Ephedrine) 0.1 100.0 ng/ml
(Table 4) 1.2 ml (Dichloromethane) 5
ng/ml (p-hydroxy benzoic acid) [] 100
m 20 5000 rpm
30 ( 1/2)
200 m
HPLC
b. 180 mi 20.0m
LI(Amygdalin) 0.3 100.0 ng/ml
(Table 5) 1 mg/ml (Theophylline)
[] 600 m 20

30 [



20

200 m HPLC
C. 180 m 20.0 m
(Glycyrrhizic acid) 0.3 100.0 ng/ml
(Table 5) 0.5 mg/ml
(Propylparaben) [] 600 i
30
[] 200 m HPLC
Table4
(my/ml) (m) (my/mi)
( 20m)
1000 180 100.0
500 180 50.0
100 180 10.0
50.0 180 5.00
30.0 180 3.00
10.0 180 1.00
5.00 180 0.50
1.00 180 0.10

3C



Table5 []

Recovery (%) =

_ Standard concentration in plasma

Standard concentration in methanol

31

(ng/ml) (m) (ng/ml)
( 20m)
1000 180 100.0
500 180 50.0
100 180 10.0
50.0 180 5.00
30.0 180 3.00
10.0 180 1.00
5.00 180 0.50
3.00 180 0.30
D.
(Methanol)

"~ 100%




(Ephedrine) LI(Amygdalin)
(Glycyrrhizic acid) (Intraday)
(Interday)
[]
(Mean)
(S.D.) (C.V)

(Limit of detection, LOD)
(Limit of
guantitation, LOQ

LOD=3.3x0 /S
LOQ=10xg /S
(0}

(1) O -30

10.0, 50.0, 100 ng/ml 0



500 m 4500 m
1.00, 5.00, 10.0 m/ml

-30 0,1,3,6 10, 15, 21
(n=3) HPLC

]

) O 37
10.0, 50.0, 100 ng/ml O
500 4500
1.00, 5.00, 10.0 ni/ml
37+2 0,1, 3, 6, 12, 24, 36, 48

(n=3) HPLC

]

20 2.8

(P.O) Table



Table 6

34

1.3ml

Rabbit No. 1 2 3 4 5 6
2.6 2.3 2.6 2.2 2.1 2.5
Weight (Kg) 2.2 2.6 2.5 2.4 2.3 2.3
2.5 2.7 2.3 2.7 2.2 2.7
A B C A B C
B C A B C A
C A B C A B
Ephedrine 14.6 4.4 954 | 123 4.0 91.7
4.2 954 | 14.0 4.6 844 | 129
(mg) 91.7 | 134 4.4 990 | 126 5.2
Amygdalin 174 | 201 | 2179 | 147 | 184 | 2095
193 | 2179 | 168 | 210 | 1927 | 154
(mg) 2095 | 161 | 201 | 2263 | 147 | 236
Glycyrrhizic | 26.0 94 | 2039 | 220 86 | 196.1
acid 9.0 | 2039 | 250 9.8 | 1804 | 230
(M3) | 1061 | 240 | 94 | 2118 | 220 | 110
O
B.
«y
(Injection plug)
25 1.U./ml 0.2 ml




2.5, 5, 10, 15, 20, 30, 45, 60, 90, 120, 150,
180, 210, 240, 300 360 |.3ml
3000 rpm 20
-30

(2)

(3).
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10, 20, 30, 45, 60, 90, 120, 150, 180, 210, 240, 270, 300, 360, 420,
480, 540, 600

HPLC
(Ephedrine) LI(Amygdalin)

(Glycyrrhizic acid) JANA
% WINNONLIN &  LAGRAN-P



Q) (One Compartment Mode)

JANA PROGRAM
Weighting One Exponential Curve stripping
Volume/F Ko Ky WINNONLIN PROGRAM
(Curve Fitting)

(2 (Two Compartment Model)
JANA PROGRAM
Weighting  Two Exponential Curve stripping A B
a b WINNONLIN PROGRAM (Curve
Fitting)

3)

LAGRAN-P PROGRAM

t-test WINNONLIN  LAGRAN-P
(AUC, CL, Ty, VDss) One Way ANOVA

3€



