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Effect on Antimutagenic and Cancer cell growth inhibition of
Ixeris dentata Nakai

Myong Jo Kim*', Ju Sung Kim*, Won Hee Kang*, and Dong Myong Jeong**

* Division of Applied Plant Science, College of Agriculture and Life Science, Kangwon National University Chunchon, Korea
** Institute of Wonkwang Biomedical Eng. Research, wonkwang University Iksan, Korea

ABSTRACT : Ixeris dentate was used to extract the natural compounds with methanol and then the
extracts were further fractionated using n-hexane, ethyl acetate, butanol and aqueous fraction. The
methanol extract of Ixeris dentate had strong antimutagenic effect in Ames mutagenicity test. Among the
extracts fractioned from the methanol extract, the butanol fraction exhibited the greatest antimutagenic
effect suppressing the mutagenicity of Salmonella typhimurium TA100 with inhibition rate of 88.93%.
Cancer cell lines include human lung carcinoma(A549), human breast adenocarcinoma(MCF-7) and human
hepatocellular carcinoma(Hep3B). Hexane fraction showed the strongest effect against A549, MCF-7 and
Hep3B at the same concentration compared to those of other fractions.
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Y 1kgS MeOHel 45U AAAA 33] whE W3l
FE3] Wghe FEE(138.49L 4Att WEe 2=
S 759 €8A1Z] ¥ nhexane, EtOAc, BuOH
o2 GRS HAAIGen, 3WHEIIATE oA
B 7t FES FsES A GAF oA olE,
PeE 9 F B£3E8 747 58.3g, 3.7g, 12.5g 62.
Y 4L+ I
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AH EAHolYQ 4-nitroquinoline-1-oxide (4NQO),
N™-methyl- N™-nitro-N-nitrosoguanidine(MNNG)+
SigmaAHUSA)2HE FYstF 1, 71 Eddo|gd

benzo(a)pyrene(B(a)P) I3 7|EpA|ORS HE Fbihligi
EFAISE FYsTE. olF Wold EFE& DMSO

(Aldrich chemical Co., USA)ell =] Ao AME3IHTH

SIE0IH0| St &8

ANl PA Aol ARy Salmonella typhimunium®
histidine Y874 WolT= TA9S, TAL002] F+ FFE
o] 83l%] Ames test® 7NF3F preincubation Mutagenicity
test(Matsushima et al, 1980)% o]&3lict. &ul] 22
FZE 9 2EES 1" A8 9723 gas cap tubeel]
Z+zb S0 Z¥ska o719 wlEl TA culture®l = (Difco
nutrient broth 0.8gtNaCl 0.5g+=7 100ml)oA] 312
glgE 75 100uE 718 thd 0.2M sodium phosphate
buffer(pH 7.H2 AAFe] 700u7} HEZ 3Kk oA
< 37°CellA 3087 <M wiekskdel. Histidine/biotine]
27V 45°CY top agarE 2mA 7} tubed ¥3 3%7F
vortexdF3L minimal glucose agar plate’dol] =@ala Hu
IBAA 37° CAllA 48A)7F Hieksl] A3 B E¢ido)
(hist revertant colony)T& Z73te] EdwoldAde] FF
£ Wg3isch
CFEAWe] AFe AL H
ANQO ¥ B(a)P& AME-3FATY.
glass cap tubedl %up £ FEE z}kz}
S0ul A7 v Al BAEHC] 8 AHedde B
AFANA AZF -9 mixE 250uA 2+ Hobeky
. a7]d) 3EY HYE TTE 100wy FUT
0.2M sodium phosphate buffer(pH 7.4)& ZX|o]
700ul7} H 5% 3Tt o|AE 20%-7F preincubationdt
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& histidine/biotine] H7be 45°C 9} top agarE 2ml
A 7t tubeo| B3 3%Z7F vortexdhi minimal glucose
agar plate’dol Tt Het 13IAA 37 ° CollA 484]
7+ wjkstel A7 B ¥l (hist revertant colony)
= ZAsle] EAdHoldA Y FF-E AASI.

Eddo] A axe] Ax(Inhibition rate)e oFefe]
2ol oj3tTt.

Inhibition rate(%)=100% {(a-b)/(a-c)}

4714 2 W]t g3 A =E EFEARle)

b AIRE HEIE e EAEAH]Y o

ce EQHCIYT AEUt §1S A9 A BEA =
o] o},
of AMgd &l B FEE 9 $3E 59w
o] FAEHY Fr ould¥(Maron & Ames, 1983)
EA47ANE F8ke) ARSI

A~
T,
™,

Aol
43

w

(dose reponse %

AAME B4 X Sot

M= BHRE

B 4% o848 MHEFE GAEE HY AEF
A549(lung carcinoma, human), 3¢ AEFS MCF-
7(breast adenocarcinoma, human), 7¥¢ AEFS Hep
3B (hepatocellular carcinoma, human), FJAEZE
ZHEF2 293(human embryo liver)& Korea Cell
Line Bank (KCLB)2%E] F-3led A@dolA wvidst
HWA Ao AL AT AS49, MCF-7 MEF+=
RPMI(Gibco: Grand Island, NY) Medium 1640 B
A (1193 RPMI lpack, NaHCO, 2g, Hepes 2g.
gentamycin sulfate 0.057g, serum 10%(v/v), pH 7.
0~7.2), Hep3B Al¥5F+ DMEM(Dulbeco’s
Modified Eagle Medium, 1! % DMEMIpack, NaHCO;
2g, Hepes 2g, gentamycin sulfate 0.057g, serum 10%
(v/v), pH 7.0~7.2)%, 281 293 MEFE= MEM
(Minimum Essential Medium, 1! %3 RPMI Ipack,
NaHCO; 2g, Hepes 2g, gentamycin sulfate 0.057g,
serum 10% (v/v), pH 7.0~7.2)& o]&3td 10%
fetal bovine serum(Intergen, Purchase, NY)& 713l
37°C, 5% CORl AHEAIA ZHzh v SAIZ T

SRB assay

SRB(Sulfo Rhodamine B) #43¥(Martin & Martin,
1997)2 ME ol GAS olgst] ME FHov =
AL 2A3 = Wpiog 10% fetal bovine serum % 22}
o] hM|EF(AS549, Hep3B, MCF-7)& #3k= RPMI
16405+ DMEM ®iRIE 5% 10* cellym! FE2 100u™ Zt
wellell 2718k} 24217F B<F vk (37°C, 5% COJAIZ]
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2, 0.2M oldle] DMSOZ =21 AlEZ (.125, 0.25, 0.
375, 0.5mg/mie] =2 100 FH7¥sle] 48A17F E<t
Al BBl 2 & A5 AL aspirator® FAAHA
AASL W B3 10%(w/v) trichloroacetic acid(TCA)
£ 100 gk & 1AZE B9 4° CollA WxF &
TR T3 7Y A0A A= AR F 1%/
v) acetic acidell =1 0.4%(w/v) SRB &% 100dE #
7F 30 Bt GAAATE MEet AT A %S SRB
FAHLE 1%(v/V) acetic acid Ho2 3] T Th,
Al AZ A7 & 10mM Tris buffer(pH 10.5) 100u =
MEet ZFHN Se FAAE FE3] =9 F 540mmol]
A FREE S48

SH=A

A FAHE Ao AETY Hd(mean)d EFE
AAHSEM)Z Jetdlon o5 dojgEL SAS
(Statistical Analysis System) program ©]-&3}e] EAt
BAg 3 F Students test 9 Duncan’s multiple range
test2A] HA3IA
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2ME HEAREY
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AF-e AAEHA

Ames test 2% SAIUIZRTY B €9¥0] JFgge
TAG980] 1343, TAI002 192480tk 2+ Alg =HH|
o] EdolAAE A8 A7, FEaUt SuERT
Hlate] FT FEAHE YENIA ¥goug EdoldA
S JehA] g AeE FHHJAHRE v,

223 deEAdeN 2y Holdo® ARE MNNG
(0.4ug/plate)®) A% S typhimurium TA100 oA
ANB¥EE 100ug/platec] A HEre FEF0] 84.51%=
N =L dAEI YeERth E3 FeE 282,
A AolAHo|E BEIEJNME 80.89, 72.49%= =2
AMEIHE BAHEg 1). 4NQO(0.15 mg/plate)ol] of

E4HlLB@P) st

—o— TA100(MNNG)
—8— TA98-4NQO
—A— TA100-4NQO
—%—TA98(B-(a)-p)
—¥—TA100(B-(a)-p)

Inhibition Ratio(%)
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Fig. 1. The antimutagenic effects of each fraction
of Ixeris dentata Nakai Powder extract
against MNNG(0.4ug/plate) on Salmonelia

typhimuriurn TA100.
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Fig. 2. The antimutagenic effects of each fraction of Ixeris dentata Nakai Powder extract against 4NQO(O.
15ug/plate) on Saimonella typhimurium TA98 and TA100.
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Fig. 8. The antimutagenic effects of each fraction of Ixeris dentata Nakai Powder extract against B(a)P(10ug/
plate) on Salmonella typhimurium TA98 and TA100.

& S typhymurium TA98 @AM ANZFE 100ug/ Table 1. Growth inhibitory effects of Ixeris dentata

platedl A= & EHEo] 86.73%= 7V & A7 Nakai Juice extract and fractions against
2 Y 3 TAL00 #59 ASoME Bee the human cancer cell lines by SRB
EHZA 88.93%E 7MY &2 A 3= Jehgl assay(unit : %").

on E EIES AYF ZE A8 70% o]ite) Dose

22 gaTHE JeiATHFg 2). I dentata (ng/ml) Ab49 Hep3B MCF-7

Y

HioldozM HAE AFE B3 5728 + Is MeOH ex. 0.125 73.73+0.2' 11.06+0.05 53.44+0.03
polycyclic aromatic hydrocarbon?] B(a)P& AM&3F Ad 0.25 79.05+0.16 42044032 52.07+0.04
oA TA9S TFolMe webE FEE0] 86.98%= 7F¢ 0375 76.25+0.13 45.69+0.08 52.91+0.02
=2 QARTGE BT, RE ARAA 70% o 05  8307+0.13 45.76:0.06 47.46+0.03

A EHE Vel TAI0 TFdA e B BEEo Hexane fr. 0.125 78.29+0.16 34.12+0.07 59.59+0.03

75.35% = 7P & JAEHE YelitHFg. 3). 025 723 £0.21 4251+0.04 53.61+0.03
0.375 81.86+0.14 52.86+0.01 57.86+0.01

05 7286+0.2 84.91+001 68.56+0.01

—

ZHH 22 =52 X 22EQ LMIE B4 AN 2ot

UHEF(AS49, Hep3B, MCF-7)dl thdh &ul¢ B2 EtOAc fr. 0.125 79.11+0.16 1853+007 50.21+0.15
9 =2 JAMAFES Lolry] sty A AN 0.25 7752+0.17 51954006 50.2+0.01
Table 13 Zro] UFERITH MO AEZQ) ASAOM LA 0375 865+0.03 61.48+0.05 57.8+0.04
= A BB (S00u/m)o] 87.91%2 HE =L ol 05 80.85+0.14 6596+0.04 6199+0.04
FHE YePYen, o2olhgelE BEE(500ug/ml) BuOH fr. 0.125 85.27+0.11 41.64+0.07 61.32+0.02
NME 86.23%9] AAZAE JERHYTH 71 HESR 025 78.86+0.16 53.32+0.01 54.731+0.02

0.375 93.75+0.05 6891+0.03 5392+0.03

9l Hep3BolA: aiat 2312 ml)o 9
ep3BIl = & =(375ug/mi)o) 70.64%% 7} 05 89014001 7154+0.02 51.05+005

4 e AAEHE dehdon, fUL AEFQ
MCE-7l % $44F 282 (375/m)o] 82.89%2 714  Adueous fr. 0.125 5024008 14.33+£0.1 5325+0.05

2 JAaFE BAY Fig 48 B TAEFQ 025 5218+005 13.89+0.11 60.7+0.03
. N o sen - 0.375 53.31+005 1365+0.06 60.2+0.01
2030l dfsted Mgl He T4 AAAAE e 05  615+004 26.020.07 51.05+0.01

Aoz 500ug/ml AE A7 FHEF st} oifE
3 5= ‘. . ' %=(0D540 of positive control- ODs, of sample/ ODs, of
0, & h=a o] o (SR =
60% H3F(F EEE A9 GA&L Hol=t] s positive control) x 100.

293 X M E 24% oldte] S AdAS&S By * Mean value -SD(n=3)
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Fig. 4. Growth inhibitory effects of each fraction of

Ixeris dentata Nakai Powder extract on
human liver embryo 293,
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