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Abstract —

80% extract of Gamigwaruhaebaekbaekju-Tang (GGHBT), Gagamgwaruhacbackbaekju-

Tang (GGGHBT) and Gamigwaruhaebackwhanggum-Tang (GGHWT) remarkably showed inhibitory
effects on HMG-CoA reductase, lipid peroxidation of rat liver and LDL oxidation, and DPPH free
radical scavenging effect in a dose-dependent manner. Especially, GGHWT which is formulated with
Trichosanthis Fructus, Pinelliae Tuber, Aurantii Immaturus Fructus, Magnoliae Cortex, Allii Macrostemi
Bulbus, Cinnamomi Ramulus and Scutellariae Radix on the basis of Gwaruhaebaekbaekju-Tang listed
on the traditional medicinal references showed more effective hypocholesterolemic activities in vitro

bioassay than the other prescriptions.

Key words — Gamigwaruhaebackwhanggum-Tang, HMG-CoA reductase, lipid peroxidation, LDL
oxidation, antioxidant, hypocholesterolemic effect, DPPH free radical.
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Table 1. Extract and Solvent Fraction Yields of Various Herbal Medicine

Extract Contents (%)

Herbal Medicine 80%EtOH CH,Cl, BuOH H,0

Extract fraction fraction fraction
Trichosanthis Fructus 12.1 19.7 11.3 60.9
Pinelliae Tuber 34 24.0 44 65.7
Aurantii Immaturus Fructus 29.0 6.7 573 27.1
Magnoliae Cortex 356 80.7 4.9 12.3
Allii Macrostemi Bulbus 6.0 2.9 12.2 79.6
Cinnamomi Ramulus 34 224 27.1 40.9
Scutellariae Radix 342 11.1 15.3 69.2
Corydalis Tuber 7.8 142 8.4 75.0
Bambusae Caulis in Taeniam 59 31.8 41.5 22.3
Crataegi Fructus 65.8 4.8 235 61.4
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Table 2. Inhibitory Effects of Some Herbal Medicines on HMG-CoA Reductase in vitro

Inhibitory Effect of HMG-CoA Reductase (IC,;:mg/ml)

Herbal Medicine 80%EtOH CH,CI, BuOH H,0
Extract fraction fraction fraction
Trichosanthis Fructus 3.228 2.226 1.769 7.299
Pinelliae Tuber 7.190 0.820 2.270 50.307
Aurantii Immaturus Fructus 0.614 0.093 0.801 2422
Magnoliae Cortex 28.692 >10 3.873 0.521
Allii Macrostemi Bulbus 17.500 1.793 6.743 >10
Cinnamomi Ramulus 1.240 3271 0.968 3.186
Scutellariaec Radix 0.117 0.141 0.050 1414
Corydalis Tuber 2.597 0.340 0.286 19.544
Bambusae Caulis in Taeniam 3.623 2.354 1.661 2.827
Crataegi Fructus 5.030 33.589 1.753 3.488

Compactin

0.004

Each value represents the mean from 3 experiments
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Table 3. Inhibitory Effects of Various Composition of Gamigwaruhaebaekwhanggum-Tang on HMG-CoA
Reductase in vitro

Group Composition of herbs Dose(g) (ng/i;)‘nl)

GHT TF+AB 12:9 3.832

GHBT TF+AB+PT 12:9:12 4.892

JHGT TF+AB+AF+MC+CR 12:9:12:12:6 2.224

STP-I GHT+GHBT+HGT TF+AB+PT+AF+MC+CR 12:9:12:12:12:6 2.035

STP-I+AF TF+AB+PT+AF+MC+CR 12:9:12:24:12:6 1.849

STP-I+TF TF+AB+PT+AF+MC+CR 24:9:12:12:12:6 2.139

STP-I+CR TF+AB+PT+AF+MC+CR 12:9:12:12:12:12 2.287

STP-II STP-I+(TF+AF+CR) TF+AB+PT+AF+MC+CR 24:9:12:24:12:12 1.305

STP-1I+CT TF+AB+PT+AF+MC+CR+CT 24:9:12:24:12:12:6 1.785

STP-1I+BC TF+AB+PT+AF+MC+CR+BC 24:9:12:24:12:12:6 2.166

STP-II+CF TF+AB+PT+AF+MC+CR+CF 24:9:12:24:12:12:6 2.550

STP-IIT STP-II+SR TF+AB+PT+AF+MC+CR+SR 24:9:12:24:12:12:6 0.840

STP-III+CT TF+AB+PT+AF+MC+CR+SR+CT 24:9:12:24:12:12:6:6 1.219
TF+AB+PT+AF+MC+CR+SR 24:9:12:24:12:12:6:

STP-III+BC +CT+BC 6:6 1.557
TF+AB+PT+AF+MC+CR+SR 24:9:12:24:12:12:6:

STP-III+CT+BC+CF +CT+BC+CF 6:6:6 1.304

Compactin 0.004

GHT: Gwaruhaecbaekbaekju-Tang, GHBT: Gwaruhaebackbanha-Tang, JHGT: Jisilhaebackgeji-Tang, STP-I. Gamig-
waruhaebaekbaekju-Tang, STP-II: Gagamigwaruhaebaekbaekju-Tang, STP-III: Gamigwaruhaebackwhanggum-Tang AB;
Alli Macrostemi Bulbus, AF; Aurantii Immaturus Fructus, BC; Bambusae Caulis in Taeniam, CF; Crataegi Fructus, CR;
Cinnamomi Ramulus, CT; Corydalis Tuber, MC; Magnoliae Cortex, PT; Pinelliae Tuber, SR; Scutellariae Radix, TF;
Trichosanthis Fructus, Each value represents the mean from 3 experiments

Table 4. Inhibitory Effects of Some Herbal Medicines on DPPH (1,1-diphenyl-2- picrylhydrazyl) Oxidation in vitro
Inhibitory Effect of DPPH Oxidation (IC;:mg/ml)

Herbal Medicine 80%EtOH CH,Cl1, BuOH H,0
Extract fraction fraction fraction
Trichosanthis Fructus 0.988 0.162 0.080 2.598
Pinelliac Tuber 0.493 0.076 0.013 0.157
Aurantii Immatuarus Fructus 0.063 0.064 0.077 0.054
Magnoliae Cortex 0.008 0.014 0.007 0.011
Allii Macrostemi Bulbus 0.802 0911 0.419 0.659
Cinnamomi Ramulus 0.014 0.027 0.005 0.015
Scutellariac Radix 0.028 0.003 0.010 0.025
Corydalis Tuber 0.184 0.142 0.013 0.157
Bambusae Caulis in Taeniam 0.054 0.116 0.042 0.053
Cratacgi Fructus 0.058 0.083 0.016 0.424
Sodium ascorbate 0.005

Each value represents the mean from 3 experiments

el Zim gl ekSTP-DF o71d] A4, I35 (STP-I) ¥ STP-IY| 52 7|8t 7iu| -y 3t
A ARG %S B9 23 R FESTPIDS AA R sl DPPH I8188S 4
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Table 5. Inhibitory Effects of Various Composition of
Gamigwaruhaebaekwhanggum-Tang on DPPH (l1,1-
diphenyl-2-picrylhydrazyl) Oxidation and Superoxidation
Reaction Induced by H,0,-FeSO, in vitro

Inhibitory Effect (IC,,:mg/ml)

Groups —— —
DPPH Oxidation Superoxidation
STP-1 0.03 189.10
STP-IT 0.05 99.78
STP-IIT 0.03 24.40

STP-I: Gamigwaruhaebackbaekju-Tang, STP-II: Gaga-
migwaruhaebaekbaekju-Tang, STP-III: Gamigwaruhae-
backwhanggum-Tang

Compositions of each prescription are shown in Table 3
Each value represents the mean from 3 experiments
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et G Ese] 11 AAE Table 707 AN SHA
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Table 6. Inhibitory Effects of Some Herbal Medicines on Superoxidation Reaction Induced by H,0,-FeSQ, in vitro

Inhibitory Effect of Superoxidation(IC;,:mg/ml)

Herbal Medicine 80%EtOH CH,Cl, BuOH H,0
Extract fraction fraction fraction
Trichosanthis Fructus >200 >200 23.8 9.3
Pinelliae Tuber >200 101.0 68.6 172.7
Aurantii Immaturus Fructus 40.9 772 5.3 47.6
Magnoliae Cortex 132.6 >200 36.6 108.0
Allii Macrostemi Bulbus 83.8 395.5 103.5 372
Cinnamomi Ramulus 85.6 27.5 78.0 24.5
Scutellariae Radix 8.6 16.0 103.7 58.5
Corydalis Tuber >200 128.6 84.2 137.6
Bambusae Caulis in Taeniam >200 29.1 11.6 233
Crataegi Fructus >200 131.4 159 177.9

Each value represents the mean from 3 experiments
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Table 7. Inhibitory Effects of Gamigwaruhaebaekwhanggum-Tang on Low Density Lipoprotein (LDL) Oxidation

in vitro
Groups Concentration (mg/ml) Lag time (min) TBA (Absorbance)
Control - 34355 0.210£0.020
STP-III 0.04 45614 (32.9) 0.086:0.008* (59.1)
04 1204£8.2** (250.3) 0.017£0.003** (91.9)
Lovastatin 0.08 92.2+8.4** (168.8) 0.090£0.005*  (57.1)

Values are means = S.E. of 3 experiments
STP-III : Gamigwaruhaebackwhanggum-Tang
Compositions of STP-HII is shown in Table I1I

The values in parenthesis are % of protection that is calculated as 100 (values of control-values of sample)/(values of

control)

The Lag time required for the initiation of LDL oxidation was determined
Lipid oxidation by LDL oxidation was measured by the TBARS assay at the end of incubation (300 minute)
* ; Significantly different from the control value (*:p<0.05 and **:p<0.01)
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