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ABSTRACT : Cirsium japonicum var. ussuriense were extracted with methanol and then fractionated with n—
hexane, EtOAc and BuOH to get active fractions. And their antioxidant and antimicrobial activities in each
fraction were determined. Ethyl acetate and butanol fraction of Cirsium japonicum var. ussuriense showed
strong antioxidant activities, but hexane fraction did not show any activities. But in the antimicrobial test, Ethyl
acetate fraction showed strong antimicrobial activities except to Aspergillus awamori, Asperigillus niger.
Especially, Ethyl acetate fraction showed the strongest activities against Bacillus subtilis, And aqueous fraction
showed the strongest activities against Cladosporium herbarum, Hypocrea nigricans. This study was performed
to determine the antimutagenic and cytotoxic effect of Cirsium japonicum var, ussuriense methanol extract on
Salmonella typhimurium TA98, TA100 and cancer cell lines using Ames test and cytotoxicity assay,
respectively, Cancer cell lines include human lung carcinoma(A549), human breast adenocarcinoma(MCF-7) and
human hepatocellular carcinoma (Hep3B). Futher fractionations with hexane, ethyl acetate, butanol and water
from methanol extract of Cirsium japonicum var, ussuriense were performed to obtain effective fraction,
methanol extract showed 60.14% inhibitory effect on the mutagenesis induced by MNNG against TA100, while
77% and 72.5% inhibition was observed on the mutagenesis induced by 4NQO against TA98 and TA100,
respectively. and methanol extract showed 82.25% and 73.7% inhibitory effect on the mutagenesis induced by
Trp—P-1 against TA98 and TA100, respectively. methanol extract showed the strongest effect against A549,
MCF-7 and Hep3B at the same concentration compared to those of other fration.
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A549, MCF-7 AJ¥F+ RPMI(Gibco; Grand Island,
NY) Medium 1640 E8ix](1¢ G RPMI lpack,
NaHCOs 2g, Hepes 2g, gentamycin sulfate 0.057g,
serum 10%(v/v), pH 7.0~7.2)Z, Hep3B A|ZF+=
DMEM(Dulbeco s Modified Eagle Medium, 14 &
DMEM1ipack, NaHCO: 2g, Hepes 2g, gentamycin
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16407+ DMEM HiA| S 5X10* cells/ml X2 100X
2} welloll A7Fteh 24417F &< WiHB7T, 5% CO2Al
71 3. 0.2M ©]3}2] DMSOZ &9 A|&E 0.125, 0.25,
0.375, 0.5mg/mi®] T =2 100uR H7Fste] 48A17F &
oF chA] wFalgich I & A NS aspirator® RAHA
A AAs2 YAEIAS 10%(w/v) trichloroacetic
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Table 1. Yield of MeOH extracts of Cirsium japonicum
var. ussuriense

, extracts Dry weight VYield

Extracts and Fractions @ @ %)
MeOH ex. 17.6
Hexane fr.  2.05

Roots  EtoAc fr. 0.38 1919 917
BuOH fr. 1.72
H=0 fr. 13.45
MeOH ex. 71
Hexane fr. 28

Stems EtoAc fr. 0.75 2529 2.8
BuOH fr. 0.61
H=0 fr. 258
MeOH ex. 184
Hexane fr. 57

Leaves EtoAc fr. 11 1625 11.3
BuOH fr. 35
H=0 fr. 8.1

2) DPPH free radical 2{&10}] 28 atitetatd S}
W@}%H AEE AlY3t AN Table. 205 2 He
H ethyl acetate 321} butanolE-&Eoj|A] 7}t d+AF
3 S-S HYon E3] M9 ethyl acetate H3E
(RCs0:11ug/m¢)T} butanol E&E(RCso:14ug/ml), <<

butanol £33 E(RCso:15ug/mé)ol A thRFSl 4-
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TARFEIAI S BEYTh ESE 9] ethyl acetate E38&E
(RC=:26ug/m)} & 22E(RC0:28ug/md)of| A &= 43k
FAkE BAE Bk 2 diAd o2 7|57 9)0A
£ A} 40) o1 Liehh

Table 2. DPPH free radical scavenging activity of extracts
from Cirsium japonicum var. ussuriense

Antioxidative activity

Extracts and Fractions (RC»t : ug/m)

MeOH extract 26
Hexane fraction 175
Roots  EtoAc Layer 11
BuOH Layer 14
H:0 layer 93
MeOH extract 122
Hexane fraction »200
Stems  EtoAc Layer 80
BuOH Layer 80
H-0 layer 200
MeOH extract 21
Hexane fraction 140
Leaves EtoAc Layer 26
BuOH Layer 15
H:0 layer 28
a-tocopherol 12
BHA 14

" Amount required for 50% reduction of DPPH after
30 min
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B GiTt, FlEjo A= tha vt BAHS BHYoy 27
o A= hexanedt & BEZo|A 314 Yelgon o
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Trichoderma virensO| A= tAIHC 2 & REEA &
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Al et S-S B

Yeastsll thgh AF ol Ai= Aol A| 7Ho)ths(candidiasis)
< Y97)%= Candida albicans®}t Pichia jadiniS A3}
RQtt. Candida albicans®} Pichia jadiniol| A= H5 ethyl
acetate I FAA 279} FARE 24S YRt
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@ Bacillus subtilis, 3Fs/3 2% Hddtoln 455 ¢
Q142 Staphylococcus aureusS gram negative bacteria
2 AZ o Ho NHE#Q Escherichia coli, A%% 1|4
9] Salmonella typhimurium, At HE9S 427
Klebsiella pneumoniaES AME-38} T Bacillus cereus®l|
gt FFAHA A= ethyl acetate EEEA SALS
VERY O Bacillus subtilis®] 73-$- ethyl acetate 23
EoA 27 FARE S48 Blom Ha) ARofA
+ MeOH #%%E7 hexane EHENME S3 A4
B9t} Staphylococcus aureus, Escherichia coli,
Salmonella typhimurium 9 Klebsiella pneumonia®l| A=
ethyl acetate w2EoJA &S UEHT

Table 8. Antimicrobial activities of the extracts from Cirsium japonicum var. ussuriense

MIC(ug/ml)
Extracts and
. Fungi strain Bacteria strain Yeast strain
Fractions
Aa An Ch Hn Pc Tv Bec Bs Ec Kp Sa St Ca Pj
MeOH ex. »1000 1000 250 32 250 500 500 8 250 1000 1000 250 250 250
Hexane fr.  )1000 1000 32 8 250 250 125 8 1000 500 1000 1000 500 125
Roots EtoAc fr. »1000 1000 32 63 125 250 250 8 125 500 250 125 126 250
BuOH fr. »1000 1000 63 32 125 32 500 125 500 500 250 250 500 250

H20 fr. 250 8 8 8 126

8 1000 >1000 >1000 »1000 »1000 1000 500 250

MeOH ex. 600 1000 1256 125 2560 250 250 32 126 500 500 260 250 250

Hexane fr. 1000 1000 250 63 63 500 1000 125 1000 1000 1000 >1000 1000 1000

Stems EtoAc fr. 500 1000 32 63 125 125 63 16 8 500 1256 1256 125 125

BuOH fr. 1000 500 250 16 126 125 1000 126 1256 500 1000 260 500 250

H20 fr. 250 250 8 16 63 8 1000 1000 >1000 >1000 1000 »1000 2501000

MeOH ex. ~ )1000 1000 250 63 125 125 1000 250 250 500 1000 125 125 250

Hexane fr. 500 1000 125 32 1000 16 »1000 500 250 500 1000 1000 1000 )1000

Leaves EtoAc fr. 500 2560 63 63 63 126 125 8 16 2560 250 126 125 125

BuOH fr. 500 500 125 32 1256 125 1000 250 63 500 >1000 125 500 250

H20 fr. 1000 1000 32 8 1000 63 125 250 500 »1000 1000 1000 1000 >1000

Tetracycline 8 8 683 32 8 8 500 250
Cyclohexamide 250 250 63 63 126 63

Fungi © Spore germination test
Aa.. Aspergillus awamori,

P.c: Penicillium citrinum

E.c.: Escherichia coli

C.a: Candida albicans

An: Asperigillus niger

T.v: Trichoderma virens
K.p: Klebsiella pneumoniae
P.j: Pichia jadinii

Bacteria : Dilution method
C.h.: Cladosporium herbarum, H.n: Hypocrea nigricans
B.c.. Bacillus cereus

S.a: Staphylococcus aureus

B.s.. Bacillus subtilis,
S.t: Salmonella typhimurium

*The MIC values against bacteria and fungi were determined by the serial 2-fold dilution method. The growth of the bacteria
was evaluated by the degree of turbidity of the culture with the naked eye, and the sporegermination of fungi was examined

under a microscope.
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Aol 25t S| Y2 £A8HA] Tt

e AAEEEN A HoldoE AMEE MNNG
(0.4uglplate)®] 739 S. typhimurium TA100 3o 4] A]
5% 1000ug/plated) ] Ar B8 E0] 88.18%% 71
E2 A&t vebgTh B3 AR5 % 1000ug/plate
oA oAt Ho|E, RELe HEEHE 75, 71.03%
2 52 JAETAE HYKFig. 1. 4NQO(0.15ug/plate)
of et S, typhymurium TA98Y} TA100 w5 AFZAx}
= Th33 ZSkth TA9S wFolA AlZEE 1000ug
plated| A= P73 F Fe] 25 E oA EHE &
gEo] 77, 75.8%2 AA SIS YEPHon TAI00 #F
FoME JAF e F2E 4 oHoMgHo|E RIE
o] 72.5, 74.3%9] JAAIE e H(Fg. 2).

ofuf At 7MEEFES] Trp-P-1(0.15ug/plate)e AFHE
gt S, typhimurium TA98 HFFolAl+= AlE5%E 1000ug
Iplatec A B £8ES AYgt BE ABA 60% ol
9 & JAAAE YEYoy JAF By FEE
(1000ug/plate)oll A 82.25%2] 7M=L AAauE H
FArt. E3F TA1I00 #59 4%, AlEF%E 1000ug/plate
oA RERE E3EoA 77.75%2 714 & oA Ay}
£ EthFig. 3).
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Fig. 1. The antimutagenic effects of each fraction of
Cirsium japonicum var. ussuriense Root
extract against MNNG(0.4ug /plate) on
Salmonella typhimurium TA100.
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The antimutagenic effects of each fraction of
Cirsium japonicum var. ussuriense Root
extract against 4NQO(0.15ug /plate) on
Salmonella typhimurium TA98 and TA100.
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The antimutagenic effects of each fraction of
Cirsium japonicum var. ussuriense Root
extract against Trp—P-1(0.15ug/plate) on
Salmonella typhimurium TA98 and TA100.
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Table 4. Growth inhibitory effects of Cirsium japonicum var. ussuriense Root extract and fractions against the

human cancer cell lines by SRB assay

(unit: %Y.
C.japonicum Dose(mg/md) Ab49 Hep3B MCF-7
MeOH ex. 0.25 39.01+0.18" 439%0.08 5431+0.26
05 55.72+0.03 49510.04 66.4x0.27
0.75 61.62+0.07 65.910.08 68£0.27
1 70.75x0.07 755x0.05 83.3x0.06
Hexane fr. 0.25 43£0.11 59.4%0.2 451x0.08
05 498210.39 61.9%0.02 54+0.02
0.75 5472+0.21 65.8+x0.12 61.4£0.06
1 65.26+0.21 66.510.04 60.7+0.1
EtOAc fr. 0.25 31.67£0.05 49110.26 482101
05 4571*0.15 498+0.07 6121024
0.75 55.71%0.08 51.8x0.17 69.1£0.1
1 65.72x0.06 545+01 64.5+0.26
BuOH fr. 0.25 46.3+£0.43 405%0.05 4387x0.04
05 5476x0.15 481+0.15 55.97£0.09
0.75 57.49+09 50.8+0.04 63.09+0.09
1 66.32+£0.11 56.1£0.08 67.29+0.07
Adueous fr, 0.25 4868x0.12 43702 58.3+0.29
05 55.09%+0.07 435%0.29 611024
0.75 63.9+0.21 596+0.15 69.1+0.2
1 68.44+0.12 57.1%0.16 645+0.26

"9%=(0D540 of positive control- OD540 of sample/ OD540 of positive control) X 100.
*Mean valueSD(n=3)
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Fig. 4. Growth inhibitory effects of each fraction of
Cirsium japonicum var. ussuriense Root extract
on human liver embryo, 293.
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