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Evaluation of Safety with Gamgung-tang Using Ames and umu Assays. Yun Hee Shon, Cheorl Ho Kim'

and Kyung Soo Nam*. Department of Pharmacolo

College of Medicine and Intractable Disease Research

Center, Dongguk University, Kyongju 780-714, Korea, ‘Department of Biochemistry and Molecular Biology, College
of Oriental Medicine, Dongguk University, Kyongju 780-714, Korea — Gamgung-tang (GGT) that is included
in Gamdu-tang (consists of Glycyrrhizae Radix, black beans) and Gunggui-tang(consists of Angelicae
Radix and Cnidii Rhizoma) showed therapeutic effect of autoimmume thyroiditis in the previous reports.
GGT was tested for the safety using Ames and umu gene expression mutagenicity tests. In Ames test,
Salmonella typhimurium TA98 and TA100 were used to identify mutagenic property, and the number
of histidine revertants was measured. In SOS umu test, Salmonella typhimurium TA1535 containing plasmid
PSK1002 was used as a test strain, and we monitored the levels of umu operon expression by measuring
the [-galactosidase activity. Mutagenic activity in any assays we tested was not found. After treating
5-9 mixture with GGT, mutagenic activity was also not found. The results of this study suggested that
there was no DNA damage and mutagenicity of GGT.
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2ERRE5g B35 156 FA15g 2 A7 158) 60 gl
ZHT 40 miE 71 5, 3t ARee FEeta ARSIE
o] & rotary evaporator2 A FE 200 mi7} HEE AdESE
gtt}. of 7]ol| ethanolg 7}8te] 75%, 85%, 95% ethanol £ o
2 A & tF, AN PAjste B39 AWES st
del g pH 742 2A3te] @Fo] 200 mir} HA & oL,
A Lol A 24417 W38 & membrane filter (0.22 pm, 27
25 mm, Whatman®, Germany)2 &3} 973}e A)|E2 A}43}
Aot A 1 mg 30 mge] FFEE AUk

Salmonella typhimurium TA seriesOfl 2|8t S0IE0]
Y AR

Salmonella typhimurium TA98 2 TA100-& E A& A3}
STH16), o] FEEL vf AF 27 histidine 274, deep rough
(rfa)E o], urBE AW ], R factor58] FAE2AS &%
% A3lo] ALg-35tth B A Vogel-Bonner citrate medium E
(agar 15 g& 7 1,000 miol =<1 &, 5082} VB salts 2.0
ml 2 40% glucose 5.0 mlE 7)) vlAE Hddle 7 He
¢ plates 9T 1E 73 100 ml top agar (agar 0.6 g
NaCl 05 g) & «J#5d7& 05 mM L-histidine - HCl - HO%}
0.5 mM biotin £8-& 2t7} 10 mI® 33l A}LS Q)
45C 9] top agar 2 mlol] HE 4|7 v Fe 7 HEAE 01
ml (1 ~2x10 cells/ml) 7}3)..8, microsomal activation system
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Table 1. Composition of 5-9 mixture
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5 g, glucose 2 g, ampicillin 20 mg/1,000 ml 7 4=) v] %
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Components Quantity per ml Volume per ml Final concentration

S-9 fraction 300 ul 300 wl 30%

MgCl, 8 pmol 20 Wl 04 M

KCl 33 umol 20 ul 1.65 M
Glucose-6-phosphate 5 umol 10 Wl 05 M
NADP 4 pmol 40 ul 01 M
Sodium phosphate buffer 100 umol 400 ul 025 M
Distilled water 210 w 210 wl
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of Bl A EFWE Fdete EdojP: TREEY
Z3%, 53] 7F microsomal enzyme systemol] 2]3j tjAFE o]
2 Zgo] tEAY, 2AHE F5 ey, v EdHo
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SOS umu testOll 2l8t SHHMOIAY AlE

Salmonella typhimurium 1535/pSK 10025 A}§-8}od 72
EFE A9 EAM|UAS BT Ao] Table 3ojch. &40l
ZF(% DMSO)| B3| B-galactosidase® Ao} 2¥} o) Z7}
& o Aol de AL BT SANETY
B-galactosidase@ A o] 598 Arlaha] ¥okS A9 0127914
Hig] AF22 2@ E484L 01 ug/mlo) e TR
02680) 3ol B2 Mol dE S FEE & AT 8 1T
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SAWERT A 01018 FREE BJOor 2AAE FoA¢ &

v
colony 7} 28 o}dd W} E@weldgel e AR BHE AU zFY ALAME 11 ug/mioj o] FERE Eduold
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Table 2. Mutagenicity of Gamgung-tang on Salmonella typhimurium TA series
Histidine revertants per plate
Concentration . )
Groups 59 mix. +59 mix.
(mg/ml)
TA98 TA100 TA98 TA100
5% DMSO 34+ 4 149 = 11 35+3 1399
NPD 0.1 409 + 49 - - -
NaN3 0.01 - 601 = 54 - -
2-AF 0.05 - - 927 + 37 -
Bla]P 0.05 - - - 401 + 31
Gamgung-tang 3 33 +4 122 £ 13 314 114 + 12
30 39+5 138 + 11 45 £ 6 108 = 11
150 48 7 152 + 17 49 + 8 168 + 17

*Values are meanSD (standard deviation) of three experiments, each plated in triplicate.
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Table 3. Assay of mutagenicity in the SOS umu test.

B-galactosidase activity (OD 630 nm)

Groups Concentration
59 459
Negative Control (5% DMSO) 0127 + 0.017° 0.101 + 0.009
0.90 ug/ml 0.348 + 0.031 -
0.30 ug/ml 0.331 = 0.029 -
Positive Control (AF-2) 0.10 ug/ml 0.268 + 0.022 )
0.03 pg/mi 0177 = 0.021 -
0.01 pg/ml 0144 + 0.017 -
30 ug/ml - 0.618 + 0.071
10 ug/ml - 0.501 = 0.067
Positive Control (2AA) 33 ug/ml - 0.337 + 0.048
11 pg/ml - 0.242 + 0.031
0.37 ug/ml - 0.192 = 0.024
3 ug/ml 0.160 + 0.019 0.166 = 0.020
Gamgung-tang 30 pg/mi 0.181 + 0025 0.173 + 0.019
150 ug/ml 0174 = 0.010 0.181 + 0.013

Two-fold increase in (3-galactosidase activity above the control levels was defined to be positive. *Values are means+SD for triplicate

experiments.
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