4 st 5 7
Kor. J. Pharmacogn.
36(2): 93 ~ 96 (2005)

Host-Mediated AssayE O|S¢&t ZtZ2&e| S01HO|AM HI}
=23 - 2435’ - dEsy
Favjer olmleh okl B VA BPER KA
Earoieta ghejer Atk g st

Evaluation of Mutagenicity with Gamgung-tang
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Abstract — Mutagenicity of Gamgung-tang (GGT) was tested using ir vifro S-9 mixture and in vivo host-mediated assay with
Salmonella typhimurium. In the previous reports, GGT was tested for the safety using Ames(-S-9), Bacillus subtilis Rec, and
um gene expression mutagenicity tests. Mutagenic activity in any assays we tested was not found. In this report, we further
investigated safety of GGT after metabolic activation in vivo. Ames test with S-9 mixture and host-mediated assay with Sa/-
monella typhimurium TA98 were used to identify metagenic property of GGT. GGT was administered 3 times with i.m. to Balb/
¢ mice did not induced mutagenic effect in Salmonella typhimurium TA98 recovered from the liver after 3.5 h with ip. treat-
ment. Over the entire dose range (3~150 mg/mouse) tested no toxicity was detected to the bacterial cells. These results suggest
that there was no DNA damage and mutagenicity by GGT.
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b B Alre Ak 9 715 A Ee U et
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9 host-mediated assay*3HOZ 7hFEe] tAl & EAo)
A& ZARIA
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Alf — 1 Aol ARgSE A1k F agard} tryptoneS Difco
(Detroit, MI, U.S.A)9] A|ZF& 283 L-histidine, biotin,
glucose, ampicillin, glucose-6-phosphate, NADP, NaN;,
NPD(4-nitro-o-phenylenediamine), B[a]P (benzo[a]pyrene) 2
2-AF (2-aminofluorene)= SigmaAk(St. Louis, MO, U.S.A.)
o AFS AT 29 o) AMgE BE A|dES
Sigma’t B Wakorte] SFAEFES AR

oF A MESE - 2 HAFd A1L3 Salmonella
vphimurium TA98 2 TA1002 A4EEZ RATFAHATA
(-, @=)ollA] BgFdol ARG T. gk 2 Ao A}
&3 AdEEe 7 7% A vb¢2(Balble, AF 20g
HehE diHHATEANE(FHE, S48)0A 78t £ o)
8} FEARAONM G- 2ARE 20+2°C, F 40~60%)
sPollA LFA7E SHPAIT F Aol AMEsIen], AFA
2 AR AkEek 2 AHrEe] #A stk

Z3eo| ZHY - R 15 FF 15g 37 15¢
2 JZF 15g) 60 goll 75 400 miS 713 3, 3A|17F A
ste] FZ3laL Q7319 o3-S rotary evaporator® A
< 200 m7t H5=5 AYEEA. o719 ethanols 7}
3l 75%, 85%, 95% ethanol o2 =HA 3} TS, A&
oA Wx|ste] HPE AHES A8l NG pH 742
zdste] Aol 200 mZt HA 381}, o] F o5 A
oAlA 24A17F X F 3~ membrane filter (0.22 um, 37 25
mm, Whatman®, Germany)Z 3} H#3sle] A| 52 AML-3}
Rk HFH o2 A 1 m/F 30mgd] FEES LU

Salmonella typhimurium TA series0l] 2|8+ £9180|ad
o HE —Salmonella typhimurium TA98 E TA100S £ A
ol g3} o] FFEL v A¥ A histidine &7
/J, deep rough (rfa) EQW], urBETH], R factors2)
FAFES Rlst & APl AM3IACE WA Vogel-Bonner
citrate medium E (agar 1.5 g& S/ =2 %, 50uf2]
VB salts 20 ml © 40% glucose 5.0 miE A7) wix|E E
ot & 42 H plateE THFEATE I 100 m/ top agar
(agar 0.6 g, NaCl 0.5 g) B 23S 0.5 mM L-histidine:
HCI-H,09} 0.5 mM biotin -&-& 77} 10 mp &35}
AT 45°CY) top agar 2 mpl| A 2447k wFE
et 0.1 m/ (1~2 x 10° cell/m/) 7}81.2.9, microsomal

Kor. J. Pharmacogn.

activation systeme AMS- 799l S-9 mixtureE 100 p/
9 7} F5 (3 mg/ml, 30 mg/m/ E 150 mg/ml)e] AlE 100
W= & E315}] Vogel-Bonner citrate medium E plate $]
off Fof iAol F HAA AT AN OEANE
5% DMSOE AH&-stler, FAHEZLEAE sodium
azide ¥ NPDE AHS-531Th.

S-9 mixture®] ZH| - S$-9 mixture ZA4|'YZ A AF
150 g ele] 34 FFHE =43h7] 49 Zol| phenobarbital
A2 S XS keT 30 mgs BAUZE AR, B
T =43 A, 29 A, 19 Hole kgd 60 mgs E7H
B FARE v, 1647 AAA S-9 fractions AAUTH &
5 MES the, W7s A FdrE 1Pl AFAIR
T, 7PEE HEsiM 7I9IE AR o 3Ee] 0.15M KCl
71 A3}k g v 9,000xgellA] 1087+ AAlEE]tar,
AZN-S s S-9 fraction®E 3Tl S-9 fractione
ol M2)8l7] 27| NADPH regenerating systemS 3
gt S-9 mixture2 THES] Aol ARS-3FATH Table I).

Host-mediated assay — & Ag3'"1Dg g ksl
Salmonella typhimurium TA98 €+Z agar slant ZFE &
& Hsll tryptone broth o FFg tha 37°C 18 A7+ He:
Heajdaisint. o] vkl S FARIZ 2m/ H3ll AH =
20 BHPUE FARIATH ARE T E 245 o
ZkzE 0.1 mA uhg-=o] TSl A7 Mo R 33
AR H, wEA R FAL 302 3ol AAEr 1 miE rhE
7 Hofl oAl FAFsIATE 283 Gut $of EFo s
B 7§ FHA R 3]st 3aeg dd2 gl
o] ¥4 34y Fo AdTE SAY dd= I
0.1 m& 2 ml top agar (0.1 umole histidine $Hell 71l &
AEfRIol HAA 3. o1F HlAE 37°CellA] 247 vl
A7l F 7} plated] Aol B4 o] (revertant colony)
&, AFFE 26 AaEg 10919 B Edols
& off Aol oA AtsiAc.

N o

2 E Al F/ml
B Aol 0 AR =— < 10°

Table 1. Composition of S-9 mixture

Quantity  Volume Final
per m/ per m/ concentration
300 w! 300 W/ 30%

Components

S-9 'f'riaction

MgCl, 8umol 20/ 04M
KCl1 33umol 20w/ 1.65M
Glucose-6-phosphate 5 umol 10 w 05M
NADP 4 umol 40wl 0.1M
Sodium phosphate buffer 100 umol 400 !/ 0.25M
Distilled water 210 W 210 !
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revertant colony 557} 28} o]/d] o EAHo|dA o] = A
o2 AT vAE oJgt oRatiAls EA-EEolA e}
T27] wiel s A3 FAN0)E fdshs &30
T Ef-s=9 24%, £3] 7} microsomal enzyme system
o & tiAkEo] 1 ZHgo] ofshE Ay, A EE TR 3
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TOZ DMSO (5%)E, FANZTLOE TAISY 2-AFS At
B30} Table [ WFERH vt o] S-9 mixture®] FA)
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Table II. Mutagenicity of Gamgung-tang on Salmonella typhimurium TA series

Histidine revertants per plate

Groups Concentration -S9 mix. +S9 mix.
(mg/ml)
TA98 TA100 TA98 TA100
5% DMSO 34+ 4° 149 + {1 3543 139+£9
NPD 0.1 409 + 49 - - -
NaN; 0.01 - 601 =54 - -
2-AF 0.05 - - 927 +37 -
B[a]P 0.05 - - - 401 +31
Gamgung-tang 3 33+4 122+ 13 31+4 114+ 12
30 39+5 138 £ 11 45+ 6 108 =11
150 487 152+ 17 49+ 8 168 + 17

*Values are mean=SD(standard deviation) of three experiments, each plated in triplicate.
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Table III. Host-mediated assay of Gamgung-tang
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Groups Concentration *Revertant colonies Salmonella The number of revertgnts
) (mg/mouse) per plate per 0.1 m/ per Salmonella 10
Control 174+ 16 2.46 x 10° 70.7
Benzo[a] pyrene 0.05 830+35 2.98 x 10° 278.5
Gamgung-tang 3 235422 3.34 x 10° 70.4
30 276+ 19 3.40 x 10° 79.4
150 340 +£ 28 3.61 x 10° 94,1

*Values are mean+ SD(standard deviation) of three experiments.
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