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(p-hydroxy benzoic

acid) (Theophylline) (Propylparaben)
0.1-100.0 ng/mi
O 0.3-100.0mg/ml  Peak Area Ratio (@)
0.999 (Figure
2~4)
1.912 mg [1 8.759mg
4.094 mg 3.669 mg
[18.384 mg 7.843 mg
2 [
HPLC
200 m
a - (Dichloromethane) 5 mg/ml
(p-hydroxy benzoic acid) [] ( 1/2)
b. []- 1 mg/mi (Theophylline) []
[

C. - 0.5 ng/ml
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(Propylparaben) L]

HPLC
Figure1l-2 1-4 1-6

HPLC
[]
(p-hydroxy benzoic acid)
(Theophylline) (Propylparaben)
0.1-100 ng/ml
[ 0.3-100 mg/mll Peak Area Ratio
2
(r) 0.999
(Figure5 7)
( Limit of Detection )
[
50 ng/ml [1 200 ng/ml 200 ng/ml (Recovery)
(n=8) 83.26+£1.95 [
91.65+1.44 05.53+2.96 (Table7)

( Limit of quantitation ) 0.1 ng/ml



[] 0.3 ng/ml (C.V) 10 % (Table 14

16) (Intraday) (Interday)
( CV.%) 10
(Table8 13)

[

(1,5 10 my/ml ) 37 -30
Tablel7 22 Figure8 13 37
48 -30 21

1 -30 21

37
12
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HPLC
WINNONLIN PROGRAM  LAGRAN-P

( 5.6
mg/kg [1 6.7 mg/kg 10.0 mg/kg)
[ Table23 25
Figure 14 []
Table26  Figure 15
WINNONLIN PROGRAM
]
LAGRAN-P Table 35

Ephedrine (56mg/kg) Cp 0_776e-0.097t+ 3.8136_0'007t
Amygdalin (6.7mg/kg) Cp 4.131e%%7!

Glycyrrhizic acid (10.0mg/kg) Cp  26.573e%%44+ 33 3760007
t



(5.6mg/kg) WINNONLIN  LAGRAN-P
(tyzp) 100.4+8.8  97.6+30.7 min.
(VDss) 3.034+0.494  2.935+0.316 L
(AUCoy) 645.403+44.994  638.785+64.604 ng- min/ml Martti
% 40
mg/kg (tyzp) 26 min. (VDss) 0.0824L
(AUCpy) 1072 mg- min/ml.

[1(6.7mg/kg) WINNONLIN  LAGRAN-P

(ty) 103.5£9.2  102.2+35.2 min.
(VDss) 1622¢0.233  1.651+0.353 L
(AUCoy ) 1475.668+213.678  1441.76+200.97 ng: min/ml

>t 30 mglkg tym 93
o4 500 mg/kg  tuzn
43 Rauws ® Beagle 0.5

tiyop,  0.57+0.05hr

(10.0mg/kg) WINNONLIN  LAGRAN-P
(tvzs) 100.8:9.5 115.9+12.7 min.

4C



(VDs) 0.580+0.047 0.614+0.050 L

(AUCoy) 5375.279+135.840 5392.09+168.29
mg- min/ml 6 Glycyrrhizic acid
(1.V.)20 mg/kg AUC 178.81mg hr/ml
t1/2b1.78hr
o 25 mg/kg Ty
87.0 (AUCpy)  139.85+31.73 ng- hr/ml
70 10 mg/kg tua
170 (AUCqy) 6763.86+347.71 ng- min/mli
Shiro
& Glycyrrhizin - Dose-Dependent Pharmacokinetics
( 1.912
mg/kg [18.759 mgkg 4.094 mg/kg)
[] Table 27
29 Figure 16 []
Table 30 Figure 17 1 5

WINNONLIN PROGRAM

41



LAGRAN-P Table40 45

Ephedrine (1.912mg/kg) Cp 0.191e0%%!'+2 778901t
Amygdalin (8.759mg/kg) Cp 2.136e%9®!
Glycyrrhizic acid (4.094mg/kg)

Cp 5.363¢"%*'%+4.508°%"



(1.912mg/kg) WINNONLIN  LAGRAN-P
(tyx) 66.5+£7.9  35.9+24.0 min.
(VDs) 1603+0.153 1.537+0.101 L
(AUCpy) 268.866+49.802  258.893+47.805 ng- min/ml

WINNONLIN  LAGRAN-P T-test
(Table54 57)
[1(8.759mg/kg) WINNONLIN  LAGRAN-P

(tyz) 80.5+8.1  46.3+18.0 min.
(VDs) 4.101+0.654 3.676£0.528 L
(AUCpy) 584.184+75.833  551.706+£86.077 nmg- min/ml

WINNONLIN  LAGRAN-P T-test
(Table55 58)
(4.094mg/kg) WINNONLIN  LAGRAN-P

(tyop) 153.4+15.5 355.4+72.6 min.
(VDs) 1.464+0.058  2.306+0.305 L
(AUCopy) 1212.291+47.217 1525.04+132.227
mg-min/ml WINNONLIN  LAGRAN-P t-test
(Table 56 59)



( 100 min. 66
min.) [] ( 103 min. 80
min.) ( 101 min. 153
min.)(Table 57 59)
( 36.69
mg/kg [1 83.84 mg/kg 78.43 mg/kQ)
[ Table31 33
Figure 18 []
Table 34  Figure 19 ] 6
WINNONLIN PROGRAM
LAGRAN-P
Table47 52
(36.69mg/kQ) 147 (Crnax)
2.039+0.265 ng/ml WINNONLIN  LAGRAN-P
(tyz) 254.2455.4 min.,
(AUCoy ) 1136.788+291.372  1630.58+748.62 ng- min/ml
[1(83.84mg/kg) 79 (Crnax)

1.600+0.343 ng/ml WINNONLIN  LAGRAN-P

44



(tyo) 142.824+78.713 min.

(AUCoyx ) 502.191+241.279 411.910+91.785

mg- min/ml
(78.43 mg/kg) 168 (Crmax)
3.010£0.176 ng/ml WINNONLIN  LAGRAN-P

(tr) 120.409+5.975 min.

(AUCoy ) 1379.836+97.948  1416.07+88.06 ng- min/ml
One-Way ANOVA
(Table 60 65)
4, (F)
[] (AUCpy)
(AUCpy )

(F) — AUC0-¥ORAL/DOSEORAL
AUC0-¥|.V.(M)/DOSEI.V-(M)

Table 53




21.14

49

[] 9.09 Rauws
Beagle 2.2+0.3
53
LI(Amygdalin) 9
[1(Amygdalin)
pH
5.46 (70)
(Glycyrrhizic acid)
Shuichi("?
Yamamura (™
Glycyrrhizin
Glycyrrhizin
[]

(8-31)

4¢€
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1. HPLC

[
a - Inertsil 5 ODS-2 VERCOPAK (4.6 150mm)
[] 0.15M 3 97
(p-hydroxybenzoic acid) uv
214 nm
0.1  100.0 my/ml Peak area ratio
(r?=0.999 )
b. []- Inertsil 7 ODS-3 VERCOPAK (4.6 150mm)
[] 8 92 (Theophylline)
uv 220 nm []
[] 0.3 100.0

mg/ml Peak arearatio ( r°=0.999

48



c. - Inertsil 5 ODS-2 VERCOPAK (4.6 150mm)

15% in [ 01 40 60
(Propylparaben) uv 254
nm
0.3 100.0 mrg/mi Peak arearatio
(r?=0.999 )
2. HPLC
[
a - Inertsil 5 ODS-2 VERCOPAK (4.6 150mm)
[1 0.15M 3 97
(p-hydroxybenzoic acid) uv
214 nm
0.1  100.0 my/ml Peak arearatio
( r’=0.999 ) (Intraday)
(Interday)
(C.V.%) 10
b. - Inertsil 7 ODS-3 VERCOPAK (4.6° 150mm)

[ 8 92 (Theophylline)



uv 220 nm []

O 0.3  100.0
mg/ml Peak arearatio (r°=0.999
) (Intraday) (Interday)
(C.V.%) 10

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

15% in [ 01 40 60
(Propylparaben) uv 254
nm
0.3 100.0 ng/ml Peak arearatio
( r°=0.999 ) (Intraday)
(Interday) (CV.%)

10

5C



min. ]
153.4 min.
4,
21.14

5.46

51

80.4 min.

9.09

66.5



