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Abstract

The antimutagenic and cytotoxic activities of ethanol and water extracts from Rubus coreanum were investigated in this
study. Their antimutagenic activities were measured by the Amestest and their cytotoxic activities were evaluated by the
growth inhibition of cancer cells via the 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyl tetrazolium bromide (MTT) assay
and the sulforhodamine B (SRB) assay. In the results, the inhibition rates of the ethanol and water extracts toward
mutagenicity induced by 4-NQO were 95.0% and 93.6% at 5 mg/plate, respectively, while their inhibition rates against
mutagenicity induced by sodium azide were 27.2% and 40.8%, respectively. According to MTT assay, the cytotoxicity
values of the ethanol extract against Hep3B and Hel a cells were 67.2% and 68.5%, respectively, and the values for the
water extract were 65.8% and 66.4%, respectively. In the SRB assay, the ethanol and water extracts inhibited over 60%
of cancer cell growth. In conclusion, both the ethanol and water extracts of Rubus coreanum offer potentially good

antimutagenic and anticancer effects.
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5 B 9 WRH Xm, A, Ad(kE), 2
et dE) 5o kA= ARgstal lem(uir]g 2000,
Moon GS 1991), &5 ¥ 3PE, 5 59 ASE
geFstA o] 85 oy EEA e Uit dFEE
Aa} Z7]o TH2 tannin L flavonoids 3+EE 5o A
FEEA(Kim KH 5 2000, Kim MS 5 1997, Kim YH<}
Kang SS 1993)3} 2 7HA] 45= ol tigh =24 (Choi
OK & 2002), linoleic acid 4t} A&/ d(Lee SE &
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1. 48 M2 Y AR F&

2 AelA ARRRE BEx 2r]= 2006 AEhdE
B A st 3 As FAst -20TAA
SERASAA ANEE ARSI dEEFEES SuA
=7] 100 goll 70% ollErS 208]E 71ske] i) (2
5C, 108 rpm)ollAl 12413t &<t &g & o 7=|(Toyo
No. 2, Advantec)Z J3}stal 3| -7 s=7](EYELA, To-
kyo Rikakikai Co., Japan)Z 40C oA 7s=ste] A=
StAth BEA @7 dFFEES 584 2] 100 goll
10819] SHFE Yol 95T F2F=olA 47 Bt 3
FAste F23 F, AAAR AFste] FFIAT
NESFEE % AdFFEEL FAAx § YsEwst

W Aol AgsdTh

2. At

A&o] Ag%  dimethyl sulfoxidg(DMSO)<}  sodium
azide, 4-nitroguinoline-1-oxide(4-NQO), 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium(MTT), sulforhodamine B(SRB)
+ Sigma Chemical Co.(St. Louis, MO, USA)Z%H, Nu-
trient broth®} agar= AcumedialLansing, Michigan, USA)
oA FYUSFR AL, minimum essentiad medium(MEM, with

a4 E2.2) 75151 7] 4] 252 7] 35 (2009)

L-glutamine & Earles Bdanced sdts)2 Hyclone Co.(USA)
25E, feta bovine serum> Gibco BRL(USA)EH-E -
Azt A&

A71% 23k WHol32] Salmonella typhimurium TA100
(KTCT 2054, hisG46, rfa, AwrB, R) @52 I=FAE
FEY(KCLB)AA ol Aol 2 FEdme] &
Ae SIS T A AL Bast Ar]H o
Z higidine 274, deep rough(rfa) <], uvrB &
Hol9} Rfactore] FH3FAS sttt &AWl
T2 AFEAN] S22 sodium azide(1.5 pg/
plate)2} 4-NQO(0.15 pg/plae) S A3t Ed¥old
o] AMERFE AnIdES st AASATh

Maron DM3} Ames BN(1983)2] ®Wwol we} pre-in-
cubation 0.2 EEA BI|FEES EdWel ¥ IF=
dAwlo] 2AES AR, A A AR g &9
o] FEARE AAStY EdWolE dod|A ¥e
ol Age] s=5 ZASIAT B¢ cap tubeol
Hol9 50 uLet AlE 50 L, #iFE F 100 uLs 2
I 0.2 M phosphate buffer(pH 7.005 ©]-&3t] HF #
& 700 pLE 9o & §, 37C F=FF(Vison Co,,
Koreg) ol Al 3023t 2Rl katdtt. 2F wifelol] 0.5 mM
higtiding/biotino] *~3-¥ top agar 2 mLE H7Fstal 3%
ZF 21& 3 minima glucose agar platedll F=3l3th. ©]
plaess FaolA 1A 27 F 37T wlY7](SW90B,
Sangwoo Scientific Co., Korea)ollA] 48A17F st &
AEA™] colony & FA3IHoH, ol FE=AWA
o] &4 tF 2 wet AhEsTh

il
4

Wol Q3 A B o] — A2 R Bl
Wol At BB el - 4B Aol 10

4, M= SE x| St £H

B Ao ARE JHEE Al M FE(Hep3B) ot A
WA E(HeLa)olH, FmMEFPo A ol ARG
At AlE mjFdoZE 10% FBS, 1% penicillin-K-
dreptomycine] H7F MEMS AR&3kith 37T, 5% CO,
w710l A A7} platee] 70~80% 71 Aleh= 3~4
A AR AthuFetHA Al AT

1) MTT assay

MTT assay:= Carmichael J 5(1987)2] el whe} o
AZE 96 well platecl] 1x10* cellswelo] H =2 180 uL
A EF3FaL 37C, 5% CO; vig7]olAl 2443t FF Hj
FatATE A wfekol AR HlX] 80 pLE AASIAL FH
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z %ﬂ—ﬂﬂ 200 pL H==
/‘l £ 100 pL H7yste] 48A1%F <k vieksiATh 1

welloﬂ MTT %‘3—‘1(5 pug/mL in distilled water)S 20 pL
’4‘ A7t FL wiF 2AA 4z Ft kst
st} ujokel-e E$ AASL 2+ welld DMSO:ethanol
(11, viv)8 150 pLE H7iste] e dr]ellA 30%
Z+F wHkSE 3 ELISA reader(Versamax, USA)Z 550 nmol]
A FREE A3

2) SRB assay

SRB assay:= Doll R¥} Peto R(1981)2] "ol ulzh, 2
AZE 96 well plated] 5x10° cellswello] HE2 3]4]
o S 100 Ly EF3ka 37T, 5% CO, i~
NAl 2477 FRF vl ZF weloll FRrell %l
AHFES AEE 100 pLé—ﬁ A7rste] 48A3F wiF &
HjoFlS A AsHA T 2 welloll 10% TCA 100 uLE 3
7Feke] 1A1ZE E]E 4C°ﬂH W vjeF @ Fofl TCAE
AAsIY BdF2 o8 W MZst Axsa 1=z
H plaee] Z+ welel 04% SRBE 100 pL¥ 75k
3087 AT T 1% acetic acidZ o8] ¥ A|Fsk] A
%319tk Cdlol gME SRBE ZHoul7] 948 10 mM
Tris buffer(pH 10.5) 100 pLE 2+ wellol| %7}8}04 10&
ZF Wk & ELISA reader® 540 nmollA 3 =5 =
A3tk MTTS SRB assay& 8 AIZ A% A
A= v Al met ST

N rSE o2

FeF (%) = (LAES H7IeE well] 3=/
ARE A7 G2 well 9] F331)x100

F= SPSS(v. 14.0) ZZ 13- ]85}
7t AT Aoldl Folge iRy
JAIgE 3 p<0.05 $=5=°ll4] Duncan's multi-
ple range tetZ AASIFT =3 EAHolT SHNA
ANt FENET 1o Bt ZolE AR 98 Sw-

dent's t-testE AH&-3FSITH
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Table 1. Yidds of the ethanol and water extracts from Rubus

coreanum
Extract Symbol Yidd(%, wiw)?
70% Ethanol extract RC(E)” 7.92+0.92"
Water extract RC(W)? 6.68+0.52

Y Ethanol extract of Rubus coreanum

2 Boiling water extract of Rubus coreanum

¥ Yield (%) per fresh Rubus coreanum (100 g)

“ Data were expressed as mean+SD of triplicate determinations.

Table 2. The mutagenicity induced by the ethanol and water
extracts from Rubus coreanum against Salmonella
typhimurium TA100

His" Induction
(colony/plate) Factor(IF)?
143.0+64%2 1.0

Treatment Concentration

Spontaneous revertants

RC(E) 05 mg/plate  126.3+3.9° 0.9
10 mg/plate  120.3+6.9° 0.8
50 mg/plate  142.7+9.0° 1.0

RC(W) 0.5 mg/plate  130.5+4.5° 0.9
10 mg/plate  126.0+4.1° 0.9
50 mg/plate  154.5+2.0° 11

Sodium azide 15 pg/plate 1466.7+217.6°  10.1*¥

4-Nitroquinoline-1-oxide 0.15 pg/plate 1347.0+25.6% 9.4*

Y His" meantSD of histidine positive revertant colonies on plates
(n=3).

2 The different superscript in the same column indicates signifi-
cant difference among different samples by Duncan’s multiple
range test (p<0.05).

¥ Induction factor was calculated as the ratio of colony of sample
treatment to colony of spontaneous revertants.

9 The value is significantly different from the control group at
p<0.05 by Student’s t-test.

o
Lo 2HF o7 oS Yo EAHlE FIEh=
ZHEA M) Y2 4-NQOS} sodium azides 23 EEollA
ol ztel vls] EAEAdHlY] £AE folskAl SV
Ao ABE ALY FEoA EdAWHOIE fdtelx &
o} gl g AFIS I = AATKTable 2).
2) FEE0| gE¢Ho| Y
Aolol it B Ty
< Table 3o YERJIATE o
TojEZQ dEAHe] A
. BEA B d95FE=2 5 mgplaed] F
J=Ao] 24(27.2%) BTk 71‘-4
Hog =2 gEAWHo] &4(40.8%)S UEMAULE E&
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Table 3. The inhibitory effect of the ethanol and water extracts
from Rubus coreanum on the mutagenicity induced
by sodium azide in Salmonella typhimurium TA100

Table 4. The inhibitory effect of the ethanol and water extracts
from Rubus coreanum on the mutagenicity induced
by 4-NQO in Salmonella typhimurium TA100

v Sg::';g" Ag?;;tt:f His' Ifibition smple +NQO Ag;‘gts"f His' - Inhibition rae
(giae)  (malplae) (colony/plate)  rate (%) (ng/plate) (ma/plae) (colony/plate) (%)
RC(E) RC(E)
0 0 146.5+5.5"% 0 0 164.3:9.47%
(spontaneous revertants) (spontaneous revertants)
15 0 1231.3+88.2° 0.15 0 1197.3+108.3%
15 0.5 1108.0+28.0° 114 0.15 05 453,0+37.0° 72.1
15 10 952.5+235° 25.7 0.15 10 232.0+£0.0° 93.4+%
15 5.0 936.5+28.5° 27.2 0.15 5.0 2155+33.5° 95.0
RC(W) RC(W)
0 0 g 0 0 .
162.3+6.5 162.3+6.5
(spontaneous revertants) (spontaneous revertants)
15 0 1505.7+332.4* 0.15 0 1347.0+224.9°
15 05 1433.0+5.0° 5.4 0.15 05 4405+155° 765
15 10 1012.5+36.5° 36.7 0.15 10 361.5+1.5° 83.2
15 5.0 957.5+16.5° 408+ 0.15 5.0 238.0+5.0° 93.6
Y His" mean+SD of histidine positive revertant colonies on plates Y His" mean+SD of histidine positive revertant colonies on plates
(n=3). (n=3).

? The different superscript in the same column indicates signifi-
cant difference among 5 different amounts by Duncan's multi-
ple range test (p<0.05).

9 The vaue is significantly different between ethanol extract
and water extract at the same concentration by Student’s t-test

(p<0.05).

2t rFEEEY FEAH] 42 Ahn BY 5(1999)
of o3 B Thite] dEAo] E4(26%)F 99
glik odolrElolE, FEhe R3] gEdio] T8~
39%) Bt =A Yehgoy 9o dstig 23E
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S =A% A= Table 49 2o} F AR =
o]EZ o2 FgEAHo] &Ao] F7Iste] 5 my/plae2]
ZoA 7M=& FEAHC] A4S YEHIQITE BE
2 @719] ogE 2 EF5FEES 1 my/plaed] F=
A QFFEE0] 83.2%, HEFEEC] 93.4%2 F=A
Ho| A& Ueho] deEFEEe] G5FEEEY
oH oz FA vehgth %3 5 mgplaed] FEoAE
NeEFEE0] 95.0%, @TF=EC] 93.6%2] =AWl
AA &d& Ueilo] 7 A BF uf 2 g9
o] E3}Z HAFAUt)

SR J8EHe EEE9 4NQOd Uitk =i
o] &A3 BEA W|FEEES] FEHo] AL H]

ok

F=gA] 2 2] 25h3] 2] A 259 A| 33 (2009)

? The different superscript in the same column indicates signifi-
cant difference among 5 different amounts by Duncan’s multiple
range test (p<0.05).

9 The vaue is significantly different between ethanol extract
and water extract at the same concentration by Student’s t-test

(p<0.05).

W EH, Kim MJ 5(2002)S &Hl7] REe 23 E9
sEAHo] &Ado] 88.93%, & EIEIF i BIE9)
FEdAHo] B4 80%E JA FE ZoE Ry
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2 B|FEEEY @40 olEEY =9k, Hwang
BO HS¥} Ham S§(1999)2 el 7+ #9&d 3=
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HO% =437, Lee KI 5(1992)0l 2Jall H1E HIE(92%),
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=4 9 ghHolYdAS B gk Nam SH 5(1999)¢] 23}

=
=
U
o
T

= ]



= 5.2} 7] (Rubus coreanum) o] gk

9} Ix|sh= ZAxtolt}y. 3, Song GS 5(1997)> E-E=x}

FZEo] 1 EAHo|¥UA  benzo(@pyreneol] TH3l]

FgEdAHo] E4& 2ty oy Bagk vl Qlof, BEAL
= 7

3
A =ddolde tig FEAHe] FAS
25 7HA 2 e Ao =Z HQIT)

Ao AAEAS 2Ad ot Alzy FdEd
HolQ(bio-antimutagen) 2+ Al ES] 3= o] (des-mutagen)
o5 FREH A FEddolds =2 A8
ASAEZ o8 FEHe SdHolE ADGFoEHN
oko] dutel 7]oJdltiKinae N3 Masuda S 2002, Noh-
mi T 2002). olo] W} BEA @r2EEe] BE Fi}
s FHRE ””%H E 7 ded, A dAe 5EA E
Z1FEE0] 29ROl °4«l FTE Welske A8-E ke
Zolal A= %—F‘:X} @7)FEE°] DNA-repair system
< FINIE SFES Tt ol Aol o
gt 35 75 N F s s AEY. met
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1) MTT assay

MTT assyE &3l A A ELQ] Hep3B MlZ<) <1
xﬂ Ag7duet AEQ HeLa Al Wit B 97]%
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Fig. 1. Cytotoxicity of the ethanol and water extracts from

Rubus coreanum on the growth of Hela cell by MTT
assay.
The different upper case letters (A~C) and lower case
letters (w~2) indicate dgnificant difference (p<0.05) among
different concentrations of each extract by Duncan's multi-
ple range test. All experiments were independently per-
formed triplicate.
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Fig. 2. Cytotoxicity of the ethanol and water extracts from

Rubus coreanum on the growth of Hep3B cdl by MTT
assay.
The different upper case letters (A~C) and lower case
letters (w~2) indicate sgnificant difference (p<0.05) among
different concentrations of each extract by Duncan's mul-
tiple range test. All experiments were independently per-
formed triplicate.

29} A}, BEA @) e eFEEY d5-FEE 5
Hep3B¢t Hela AlE2] 524& Hog

TF. HeLa Alazol] tigk stMl= 4 Al= 700 pg/assay
9] FEOA EEA B7] deEFEE] 685%, I
20| 664%% TAGLE AqeFEEe FULA]
o & ZoE Yeigou FAHSE FoAQl Ao+
NATE. Hep3B A=zl tigh B2 B7] oe&FE=
QFFEE 9 AL 700 pglassay] F=olA
7Yz} 67.2%% 65.8%5 UEHWo] H&Al 2] odlg-&3
FFEE BT 50%07F 9= &Y &84S YeERddth
Park JG 5(1993)°] & Ri¥ EEZ CH,Cl:MeOH=
11 E3E SUN-1(HY AlE), SUN-CATIESS M),

:\_1‘

SUN-354(7tE Alaz)oll tist M54 J3] ICoak2 &
T 300 pg/mL oPFo g FeF BAdo] EA gkon, &
EAF() Sl HeLa Allzo] gk AlZ2542 89.7%%
Ao A ALE BREA @] oeheFEERT £ &

& &4 BATHShin SM 2008).

2) SRB assay
A @71FEEE9] SRB assy s 5% AIE A
AA B4 =+ Fig. 3% Fig. 40 eSS E&2A
A4=ZE0] SRB myg. B3} 3ot g4 =4 Ax
= MTT assay$} nF1A 2 Hep3Bol HelLa Al 52
=)
|

B m

-Lruioi

oZi

of thgk oAl &Ao] F=oEH 2 YElHT Hela Al
o e B2A 27 deEeFEEe] Y 2L 700
ug/assay2] FEOA 595%, EFFEEL I 4L
63.6%= dTF==9 I Aol B E=A vEieu
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Fig. 3. Cytotoxicity of the ethanol and water extracts from

Rubus coreanum on the growth of Hela cell by SRB
assay.
The different upper case letters (A~C) and lower case
letters (x~2) indicate significant difference (p<0.05) among
different concentrations of each extract by Duncan's mul-
tiple range test. All experiments were independently per-
formed triplicate.
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Fig. 4. Cytotoxicity of the ethanol and water extracts from
Rubus coreanum on the growth of Hep3B cell by
SRB assay.
The different upper case letters (A~B) and lower case
letters (y~2) indicate significant difference (p<0.05) among
different concentrations of each extract by Duncan's mul-
tiple range test. All experiments were independently per-
formed triplicate.

oAl Atol= YERA] eghth §HH, Hep3B Ao
3k FEE9] 3 TAL 700 pgassays =0l olehe
FEE0] 43.7%, EFFEE0] 51.6%F e} HelLa Al
Zof tigk gt SR A Yebgth o] F3= Hela
Ao gisl] &4 Aol o A Yehd MTT assay 2l
Aol AR HH FA3 Al EoA SRB assayoll
Aol AL MTT assayollAe] g rn tiA)
2 94 UehdEd, ol Aolle AlEe g4 2o

a4 E2.2) 75151 7] 4] 252 7] 35 (2009)

& MTT7F #=o] formazan cysdZ HAEE A
FHEE st GAE AFE e F24 A
S SH3= MTT assay9} SRB7} 271¢] SO; 2H-87]
Zka1 Qlof bRl ZZdolA MlEEAte| A sHA

£ o] &3dt Az s SHsh= SRB
assay{toll AR Zfole} ZH o] zlolof] 7|RIFH Ao =
A= E THScudiero DA 5 1998, Pauwels B 5 2003). &
B2 97] F2E 3 4o dig e dA7E 4
HHEH Lee MK 5(2003)2 EEA d4-FEE2] Hep3B
AZol et AEZA0] 77.1%, NeSFEE2] Ax=
AL 738%°lATHaL Barste] B AF Ao} o] 4
F=E9 FdEgo] =4 UEth Kim H 5(2006)
ZoFAE2Q] Sarcoma-1802 w}-9-o) HET & 2R
b AFFEES B THE AR oA=EE 4
A7 BT ARG o & dE oA a9E
Tty Ruskdtt Pak JH 5(2004)0] wzH =
SIE o] 83 FEA AL dF-FEEC] HepdB Al
of that et AL 60% olFo = UEkta, dAERE
< MdH o= Asjste &3 TS 5% AR By

HA
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HRZ g@7] oeke 9 o
murium TA100°] i3k &=
T ERY F2E BT FRoEHOF FEAWH|TA
YEeRAt} Sodium azideol 2J3l oF7]® E<dwolol
b oA &AL 5 mgplaed] FEE FEOAM G55

| NEreFEEol Hl3)] =3k, 4-NQO 23| o]
EdAoof gt IA &2 1 mgplaed] FEA
GdEFEE0 O =4 Uesth E3 4-NQOC tig
EdHo] FAL 5 myplaed] F=oA oESFEE
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