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Studies on the Mutagenicity and Hepatotoxicity
of Antaeum

Dong Nyung Lee, Jin Young Moon, Gue Suc Oh, Tae Kyun Lee,
Mi Jung Choi,' Dong Mok Lee® and Kyung Soo Nam'*

College of Oriental Medicine and *College of Medicine, Dongguk University, Kyongju
780-714; and *College of Natural Resources, Daegu University, Kyongsan 714-713, Korea

Abstract - Antaeun (ATE) has been used as a prescription for threatened abortion, as-
sociated with pregnancy in traditional medicine. Because gravida could be administrated
ATE for a long period, its administration might cause a harmful effect on fetus and gravida
during the pregnancy. This study aimed to determine whether exposure to ATE causes mu-
tagenicity or hepatotoxicity during the pregnant period. For mutagenicity test of ATE, Sal-
monella typhimurium and Bacillus subtilis were used as indicators for DNA damage. In the
Ames test, Salmonella typhimurium TA98 and TA100 were used for mutagenicity testing, and
the number of histidine revertants was measured. In the Rec-assay, Bacillus subtilis H-
17(Rec”) and M-45(Rec) strains were used to clarify the DNA damage property. In the SOS
umu test, Salmonella typhimurium TA1535 containing plasmid pSK1002 was used as a tester
strain, and we monitored the levels of umu operon expression by measuring the p-galac-
tosidase activity. From the tested results, ATE did not show DNA damage and mutagenicity.
On the other hand, hepatotoxicity of ATE to female ICR mice was monitored by the meas-
urements of s-GOT, s-GPT and LDH activities after oral feeding for 15days. ATE did not show
significant change of s-GOT, s-GPT and LDH activities in mice sera.

Key words — Mutagenicity: Rec-assay: Ames test: SOS umu test: Antaeum

Bete A
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uek A AEgH T FH oz Atz 9l
Aol & AdA g ARHQ Wy 9% A
3 AE7L edity 2o, oo Axte &
FAFNA 73tz alrld AEHEE o]
AlFle AT e gt S49E qHS9 A
4 BULE A% A3 dFo WoldA ¢ s
ol o g AAEnA g g B AE
AMe ARdaddE o]43d Ames test, SOS
umu test 118131 127 o] 83 Rec assay¥
22 Qe g WolgA RS RAMI:, HAZ
oh-2ol] RS A 2 PR vlAE o
T2 ZARIE ) o Bastaat gk

Mz 3 ey

Af-£ 2y A143 AleEE B-2 broth,
yeast extract ¥ agary DifcoAH(Difco Labor-
atories, Detroit, MI, U.S.A), 283 L-histi~
dine, biotin, glucose-6-phosphate, NADP, NPD
(4-nitro-o-phenylenediamine) ¥ AF-2(fury-
Ifuramide)= Sigmat(Sigma Chem. Co., St.
Louis, MO, U.S.A)el AEL AHg3act. 3
SOS  umu-test® kite whEA2%AHOozuka
Chem. Co., Tokyo, Japan)9] A&EF< A&31%
ok 9] A8 BE AFEL Sigmarl ¥ Wako
Ao B85 WA SFAZES AT

AlobRE U AESE -2 AFoA] HoledA 4
goll AHgd 752! Salmonella typhimurium,
Bacillus subtilise 7335%= $72RAATF DA
EdTol 2 48 e gste] A =
T 5 Aol AR AR EES 10579 47
ICR mouse(#F 25 g I EA ZA 5w 97
3 ¥-& APF BN Fstden, dgd 2
FEANAFSACNA 1579 o] 48T | A8 A
£atict.

Qe 2 FEUO XA -2 A 8E AHS

nFofgdlo] F28 vl ol AU
. M2 (Atractylodes macrocephala Koidz.)
15 g, &8 (Scutellaria baicalensis Georgi) 11.25
8. @A (Angelica gigas Nakai), 22} (Paeo-
nia lactiflora Pall.), £A 8 (Rehmannia gluti-
nosa Libosch.), &AM Amomum villosum Lour.),
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A3\ (Citrus unshiu Markovich) 4zt 75g, A
ZF(Cnidium officinale Makino), A%< (Perilly”
frutescens (L)) Britt.) ZZ} 6.0 g, Z2(Gly-
cyrrhiza uralensis Fisch.) 3.75 g2 2 132 ¢
Astgon, e TN FEELAgN
TUT AL st Agtpien, REL E3y
gt olypopet tejshm el EaFolth tEle
79.5 gl SF 350 mIE o] AATY ZF 714
A 7HsaE Aol 2A1E F&E thE dR|E
AMgsted Zted sl owl, Folgle wlEke) A
52 4878 AMEEt 4ColA 2,500 rpme.
2 1087 YA Eesl AS5d s A7) G 4
Aol A5t et

Rec-assay0ff 2|8t DNA =AM HE - 23R4
A ed BRE 12 (Bacillus subtilis) 22
oMY FF Rec'(HI7)9 DNA &44 $8% 2
EFFY Rec (M45) 8 AHE3IR 29 P g4z
T (negative control)& DMSO (10%)£, o4
Z7 (positive control) 2. 2% AR te] Zol7t &
g2 AF-25 A& wiAle B-2 broth 10
g. Yeast extract 10 g, NaCl 5 g& 5/ 1.000
mloll &3l8la pH 7.002 233 thg, ngdd
ste] A, DHMAE ZAF A golle &R
L 15% H5E rien. B399 1zA17 1
g uix) o) &3 pipette(1 mDZE Rec’” ¥ Rec” T
S MR FERo] £AHR FEE Fo|5lHA streak
3ok A2 5 A7 12 mme BF9A diskell &
53 HAA @ e, ANEE FFAIR diskE
Rec’ 9} Rec” &S streakdt 713 ol WolA 37T
A 24N ZE BRI ¥, A5 AR Y] dolg &3
Bri=8

Salmonella typhimurium TA seriesOf 28t &
HHOIIN HE - & HgolM e Salmonella ty-
phimurium TA 983} TA 100 #F& AHEsiR 2
o, SANRTe2ZAME DMSO(10%) & AH2-3Hd
3, FANZRFLZXNE sodium azide ¥ NPDE
ALgslgitt, SRR @ A oI HE Lo
o< #H3l9d 3mle nutrient brothel %3t
37Celd 18413 AgujEe PalA ZAe de
the, o] ¢ A HAAA WEFd LESAT,
AZLY e 25 AL A ZASA AR
o, Wol9A AEE Ames BV F3lo F3kA
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preA 927D test tubeE 45CS P25
#A vlel 208 A= ALF H, FHI€ top agar
{agar 06g. NaCl 05g, Z4 100ml, 0.5mM
L-histidine - HC1 - H,0 ¥ 0.5mM biotin 4!

10mDE 2ml 7Hsted & A3 AF 2443 W FE

# 894 0.1 mI7H2m, microsomal activ-
ation system= AH&-# Aol S-9 mixtureE
stetel AEol 47 ¥EE T3t FHE Vogel
-Bonner citrate medium E plate(agar 15 g,
284 1,000 ml, 50X VB salts 20 ml, 40% glu-
cose 50 ml) $1ol Fof wjx|idel T HAA st
t}. S-9 mixturer 1 &4¢] £3 2 ] F4
sjA] o2 bacteria® 9A 713 F S-9& 7}
#o} 3lH | S-9 mixtureE 7133 plate Aol Fo3
1% #ARA 7] AR Y Alzbel 20&7F 9A &=
& FolstArt.

S-9 mixture2| EH-S-9 mixturet Ames®]
o) mal zA)SGeh. WA A F 200 g el
€4 rat® E4317) 4940l phenobarbital A2
Aleds gB8 kg 30 mge BAUNR FASHA
o, Ed =4 394, 294, 193™ele kgT 60
mge ENE FAG O, 1641 AAAA S-9
fraction® AW rate E4 F o3 RE X
e AqH o2 0~4ToNN AT WA BF-E
MEG g WA AYAEFE 1) [
F RS AEHA 72 AT o 3} 0.15
M KCl¥ 7}8l homogenateE 9,000 x gl
1087 AR A | 1 supernatant® #3f S-
9 fraction® 2 3t} S-9 fraction el A=
&7] Mo NADPH regenerating systems X
Tt S-9 mixture2 TE0] Ag e AHE-3IATh.

SOS umu testOil 2|8t SXHOIHM AME-MN&
o] EdvoldA S N3] st £ AFdME
umu test kitE AHgsted vt 2 wytfon
38t WA W B3 TGA(tryptone 10
g. NaCl 5 g, glucose 2 g, ampicillin 20 pg/ml)
Bkl 104 mle A2(10~25T)lA &3lstd
umu test§ T FAAZF oM mwteln
10¥:30 BAAZ kg, 37TAA 31t v Fet Tt
A9 FHAPEet FgzERAQ AF-2(furylfura-
mide, 0.9 pg/ml in 10% DMSO)% S-9 A28
S =829 2-AA(2-aminoanthracene, 30 ug
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/ml in 10% DMS0)9] 3w} @Az, SA4d=
4491 10% DMSO, 183 s=¥ A|85& %6well
plates) 10 p1® 233}, 283 S-9 mixture
FAAZXRE BEFTHT 1mle €3, & mRkg
F. AR FY FYH ot Fult. St &
B9 FI4L welld 100 ¥ £F 33, micro-
somal activation system® A}&dhe ASde=
Aol FH)E S-9 mixtureE welld 100 w1y 2
Fato], 37CAA 241 B ATk, 1 F 37CellM
g wAy|" A (O-nitrophenyl-B-D-galac-
topyranoside 4mg/0.1M phosphate buffer
pH7.0)& 100 p1y ®-F3ka1, thA] 37CelA 13t
v FAIZIT) vFo] R e RS A A (1 M Na,
CO»E 100 WA 743t W& FZAAILL, 2~
38 AR st M2E FPAIZ thE, ODexnn®ll
A FBE 3G 2% e SA4NE v
st} FEE7E 2u) o) EoW 1 HA
& Bf3tm e o= W, W
B FFert 238 *E Afole FA 29
A&E A g Aoz WAt

OIEfS0| OFpAQ] ZHfl niXl= P& - <43 ICR
A ohe2g 7t $1 TrlEl2st £ 1597 A
2o Bix 2 ¢ 2T S FEALS 24 Y
sty 1597 BdA HA AT glutamic
oxaloacetic transaminase(s-GOT). glutamic
pyruvate transaminase(s-GPT), lactate dehy-
drogenase(LDH) 84 %o ¥z #ZsuUT.
#A3% GOT 2 GPTel ¥4 =& transaminase
38 kit(oRA| G323 B5)E AHSSH
Reitman-Frankelol ¢jstd EHe e, 1
AnE EEAFTAC 23 BAXE AtstA, 8
A 1 ml% Karmen unit2 %713t80. &4 g3
% LDH 84 =+ LDHZE% & Kit(oHdA|F54] 3]
Ab, )& ASste] AW (RAZ1 AR 6 A5t
ZR8gon 0 A BEEACE ALY HE
AFZA o8l A4tstd, Wroblewski unit2
718t ch.
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N TR ERET. 53 SANYPdE 34 =
4, ka8 54, T B4, AN S, ol ¢
4 AR Tol Aok olA® FAL Y] BFe <
A7t F2 DR B4 =2HAS BF 549
BAT AEE oldsta, 2 &4 7198 AR
A S Frsted Arh” @4 QA ¢g go
71e 84 ¥ 85% ool &7 Fo| EAEE &
o] o] it B3 of, LB EA 4
A A He dFE, 4FR7IE, vF s ¥R
3 W getEde] Uk FE Al A

oy e mEA Edby, O AU 4R &
3o {A (S olatn AR 2 e, #4
Arlold] 3dl Ul ol WAk, 4E %

blolg} A Holn, B B8tA| Fo) EAW) F
W 71 ul g ohdsie, AlEuickely FElA
o] WHolE doy\m Hoke] 714 E o
A" Ames Sl sl 7129 Wty 22 &
90% olZe] Ao disiM = EARlEAL S It
te Rt ol 3EHERY TR F2E A
e @) A3EY HOR AFE o] 43 54
of o] AZA MAHCE J1F 9 o] &5 T
AT B = ¥R DNAS nj 2] DNA F
ZE FYsitle A4 ol vjAE DNAY ol
BE 2Vt TRHFE DNAY Wl E& 1A
= el aEls giREe] & o
152 A7 HolgAd Ald & 4
Hold & Holng wdAda
2 AFTAZ U BoA

S AR Figs gy JPREd o3 Al
FAE = HE 9 B EEQ¢o] BEHo]L otelS
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< AR FojE ZF, AT E EE HolF
A A 2 & dvkm BusE Autolna !
AFME eSS UREE B AT Qe
o2 Wojgd R =4 & FARIUT

Rec-assay0ll 2/t DNA &AM 2 E - vy 29|
DNA €438 w98 374 U¥o] excision re-
pair$} recombination repair®l 271219} #oj g}
ey Azt d9E @& Her WHolFel 30, 3
7} AAEFE Recgtugcl. £ AgolA AL
227 (Bacillus subtilis)® Rec e DNAS] &4
o] A71A 1 &3S FRE T 7] dEd 8%
£ 2+= Rec' (R TF)ol Blale] Woldo] w2
HAL @ GA St A7IA oRAEF 8%
Ao Fee AT AHAE AN APLEA
DNA &34 #%% 393 ¢ 4 99, Rec as-
saydl 2% 4@ ZA2E Table o] Jepidich. <t
He & 3295 F221 27 disc(F 73 12 mm)
o] 713 oA o] ARAE AR e Rol&E S8l
Rec’ ¢ Rec#e] AAdie] 2el7t 2.0 mmeoldd
o] DNAEAA 0] Sle A2 B34t 1 4.
T} otel &2 v HE dd L 3 ¥t B vx
ANME Rec” & Rec ol A7t JehtA] ge
Roz g £ k52 Q18 DNA 442 12
2 e & F UAgTH

Salmonella typhimurium TA serieslii 2}t &
HHO|RUM ~ Salmonella typhimurium TA98 2.
TA100E AHE31S] FElE & F599] EARod
AL A¥e 23 S-9 mixtureE H7}5HR L%
ASee 23 z+ FTM revertant colony
F7t 280 %F(10% DMS0)9 =522 Yeht
Eddo|dAde] gle Aoz AFHUT. 2

-

0

>
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Table L. Evaluation of mutagenicity of ATE by the Rec-assay

Dose Length of inhibition zone Inhibition zone
Groups X - -
30 pl/disk M45(Rec) HI7(Rec')  (Rec-Rec’) mm
Negative control(DMSO) 0.02:0.0 0.0+0.0 0.0£0.0
Positive control(AF-2) 5ug 37102 0.0+0.0 3.7+£0.2*
ATE 2% 0.0£0.0 0.0£0.0 0.0:0.0
1x 0.0+0.0 0.0+0.0 0.0+0.0
1/2x 0.0+0.0 0.0+00 0.0+0.0
1/5% 0.0+0.0 0.0£0.0 0.0+0.0
1/10x 0.0+£0.0 0.04£0.0 0.0+0.0

*More than 2 mm of inhibition zone. Each value represents the mean=+SE for triplicate experiments.
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Eble II. Mutagenicity of ATE on Salmonella typhimurium TA series

nella typhimurium TA1535/pSK 10028 A+&
3o ¢t B FEdo Edvo|dAdS BEd A
347} Table lllelth. S4tZF(10% DMSO)el vl
8] B-glactosidase &4do] 28] ol F71E o €
dRiolddo] e Aoz Al SHAUEE

:7' Histidine revertants per plate
. Groups Concentration -59 + 59
;, TA98 TA100 TA98 TA100
Negative Control(DMSO) 17 56 39 0B
Positive Control(NPD) 100 ng/ml 668 - 708 -
Positive Control(NaNy) 10 ug/ml - 914 - 1486
ATE 2% 12 62 24 96
1x 11 77 32 107
1/2x 8 82 18 85
1/5% 12 55 35 97
1/10x 5 47 22 70
59 mixture® H71P L A FlE S-9 mixture 2 B-galactosidase B4l S-9% Hrskal ¥
B A/HA ¥3%E A E revertant colonys & A% FEms 0.11709 HiE) AF-28 /5%
7k ta SR o 7F wRAA AR ) & 4L 0.1pg/ml 0139 sxdME 0.24
4% 4222 Ytht dUge Bt 9 FolE  olgelmz Sdwoluye BT + AT B
gQWoldAdo] gle AL g Hdyo] Xt Sref3o] B F&d9] A polle BE FEA 0.160
SOS umu testOll 2|8t SXHMO|AY - Salmo-  olsto| B2 EARo|d o] UYEPA] 58 ¢ &

Ak £E 59 WHIZ ASAAE 4R

Table III. Evaluation of mutagenicity of ATE by the SOS wmu Test

G Concentration B-galactosidase activity (OD630 nm)
roups (1g/ml) - $9 + S9
Negative Control (10% DMSO) 0.117 0.095
Positive Control(AF-2) 0.9 0.310 -
0.3 0.316 -
0.1 0.244 -
0.033 0.161 -
0.011 0.129 -
0.0037 0.121 -
0.0012 0.117 -
Positive Control(2AA) 30 - 0.591
10 - 0.522
33 - 0.317
1.1 - 0214
0.37 - 0.166
0.12 - 0.164
0.04 - 0.176
ATE 2% 0.136 0.191
1x 0.154 0.175
1/2x 0.157 0.172
1/5x 0.136 0.195
1/10x 0.131 0.219
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Table IV. Effect of ATE on serum GOT, GPT and
LDH activities in mice

GOT GPT =
Group activity activity LDH activity
Karmen unit Wréblewski

unit

Control 93.22+13.10 4177574 855.40+122.13
ATE 76.10+10.10 32.44+365 855.26+-85.64
Each value represents the mean®S.E.

g EdWo|8A0] Holu ol {40l I
CmEA S92 A7k @2 AslA el 2o
EdiolgdAe] gle Ao g wdn

s-GOT, s-GPT % LDH &Mzo| ¥sl-& &
Aok e At S/ RAZL o £EF Y
B2 HAAZ Apghe] AE AN 54F W 7
ool Al FEHARE ABAERZ AT AA
o] A8 A7lF 53] BEFE FelskA] ¥ 1
. B AolAe 15697 <HE & 89S B
A A @ o ICR mp$-20) 848 nigoz
A E o} e AER del 481 e s-GOT 2
s-GPTE &35l A 2ol v]A] & ALE Lot B
tth. Table [Vell 2 ZA3E viehd upe} 72o] <ty
28 5@ TlM e & FAT SAWET v
8l s-GOT 2 s-GPTe &/do] 43t asdhe 2%
& 2304y foddde ¥ate vEA] &
LDH= WEZHQ dF u]EolHl H42A isoe-
nzyme®] ZFol W} A7) Solie] ot & 4
Aol e EAZF9 total enzymes A3 0B
2 A A2 ARES 2 e A
FFE gohlie AKX ALY 5 &’1‘3} Table IV
of 2 Z#E Uehd e}l o] el gS AT A
Aol e B F4% S92 7 ¥s LDH
23 At #2EA 5 ¢ 5 JUT walA
PR3 X o 7I1F s-GOT, s-GPT % LDH
o] 248 folddde MEE vehA] gemg 3
Ao HohE FFS AR e R 744t

P2

d £
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2 Z4AE IS F AT g

1. Rec-assay®l 2% U¢ES
tilise] DNAo=
Sttt

2. Salmonella typhimurium TA 98 ¥ TA
1008 ©1 43 QU AP dHEE o
L FoMx Sddoldd S YA ¥3ton] o)
£ S-9 mixturedl &3] TEfSo] A BRd e
FARRE A 8-S VERUT

3. SOS umu test?| 7-FAME B-galactosid-
aseBAlole 2 J3E XA gson ol S-9
mixtureg F713 Fll® 2L 2345 Ve,
2B EgL tAR BAglel EARo]
AL oA ge Aos AHHUG.

4. g B4V F EALE Uolry] AP
Ao ks Y5 54 s-GOT, s-GPT 2
LDHY 4¥3s &4 27, gz vl&l &
A Qe Wsirt B egrd. debd el
B4 2t AFo] B8-S oplEka getin 47

& Bacillus subﬁ
doE 93-S vHA 4L ¢

#r}
oY dPATNZ <AL =] A FAb

Z WolgA 2 EA AJdolA Aol e #H
oz &L, ¥ ATE vigo e wole Ny
i BEd e WA EAA o] AFAHLR o
FoAxor & Ao g Aztdrt

o E=T=1"1
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