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Abstract

This study was carried out to investigate the antimutagenic and cytotoxic effects of Eleutherococcus senticosus Maxim fruits
ethanol extract on Salmonella typhimurium TA98, TA100 and cancer cell lines using Ames test and SRB assay, respectively.
They were extracted with ethanol and then fractionated with hexane, chloroform, ethyl acetate, butanol and water to get
active fractions. In the Ames test, most of the extracts had strong antimutagenic effects against the mutagenesis induced by
MNNG, 4NQO, B(a)P and Trp-P-1. The ethanol extract (200 pgjplate) of Eleutherococcus senticosus fruits showed 87.2%
inhibitory effect on the mutagenesis induced by MNNG against TA100. And also, The suppression ratio against B(e)P and
Trp-P-1 in the TA100 showed 96.1% and 95.5%, respectively. In the cytotoxic effects against human cancer cell lines (A549,
AGS, MCF-7, Hep3B), the value of inhibition were mostly above 60% for each fraction (1 mg/mL). Hexane fraction (1
mg/mL) against showed the strongest cytotoxic effects of 92.7% compared to those of other fraction and butano fraetion
against Hep3B was relatively high growth inhibitory effect of 82%.
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27 Zdmo] Yol 4-nitroquinoline-1-oxide (4NQO), N-methyl-
N nitro-N-nitroso- guanidine (MNNG)2 ©]= Sigma 3JAIZ5
B 79393, HHEAWRIY benzo( ¢ )pyrene (B(2)P)=}
3-amino-1,4-dimethyl-5H- pyrido-(4,3-b)indol (Trp-P-1)2 JE H
KafEE EFAFE FYsHAT AEwge] a3 wiAE
RPMI 16403} Dulbecco’s Modified Eagle Medium (DMEM) %
Hepes buffer, Fetal bovine serum (FBS), Tripsin-EDTA+= Gibco
A USA)YZRE 77 TSR

MEZ o bi

A o]&8 MEFE QI YHZZ HALHE AS49 (Lung
carcinoma, Human), §3¢r4)3 MCF-7 (Breast adenocarcinoma,
Human), 943 AGS (stomach adenocar cinoma, Human), 7t
o}A| X Hep3B (Human hepatocellular carcinoma)?} ©]-8-% %131,
AANEZE 293 (human embryonic kidney)S Korea Cell
Line Bank (KCLB)2 % Tdate] wjofstdA HFPol ALg
&gt A549, MCE-7, AGS A|¥FE RPMI Medium 1640 &
A&, Hep3B, 293 AEXF= DMEM (Dulbeco’s Modified
Eagle Medium)¥} %) & o] &3}l 10% fetal bovine serumg 3

7¥8te] 37C, 5% COol H$AA Zz wjgat st

7P duf FE2EF LEE Ug o] A
L S pphimuriume] Wo]FQ) TA98H} TAI00E o] &3}
Ames testZ 7l %3t preincubation(13)2. 2 A3} o,
A BAZARA 9 mixE A7kt

7oy do) 257 EHEES vlE] AE 2@
glass cap tubeol FEWHE Ztzb 50 WAL 7ben A7l
TA-cultured] #] (Difco nutrient broth 0.8g + NaCl 0.5g + SF/
4= 100 mL)oll A 24 vl A7l S, typhimurium T2 100 uf

1.8 748k th& 02 M sodium phosphate buffer (pH 7.4)2 A
Aol 700 w7t HEF Gt o]AS 37CAA 2083 I
g9k gt th2 histidine/biotino} H7}E top agar @5C)E 2
mL? 7}ete] 2 T3 Fo wlE) ZAS ¥ minimal
glucose agar plateiol] =3l Ho ssiAlA 37C vy

olA 48AzF kst ABXl BASAWo] (his” revertant
colony)& FAstd FEEo Ed¥eld4de] #FFE B
stk
SEroldY A

Fgednioldy APl AMgE EHEAL 4NQO, MNNG,
B(a)P ¥ Trp-P-1& AHESIATH P TA|Z] glass cap tube

o 7iNeZY g FE2E L EIYBESS A7 wEHEE
50 A Arpsta ol AL 747 50 WA HIME o
QAL EAo]l Bed ASdE S9 mixE 250 w= 72+t A
748 ATy. o7\l &-FuF viuAZ] S, typhimurium T4-S 100
W2 F9)3 o) 0.2 M sodium phosphate buffers 7}3}e] 2
ZRI7E 700 w7t HES AT o|RAE 37TelA 20&7t
e g o 479 saweled Adn 2 Wy
2 Agste] 44" BASEA] colonysE S5k ¥
Ado|dAd FFE BAHAY. 4 A8 wold EH9
TE dudgs 58] AAstPen FEAdo] B
oldEA B g Alge] A& (Inhibition, %)%
o2 ArEEST

Inhibition rate (%) = [ M-S1) /| (M-Sp) ] x 100
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SRB (sulforhodamine B) assay(14):= A ¥ A GMg o]
&5t AT F4oly E4E A= Yo HHRE
96 well plateoll welld 5x10* cellsymL7} =% seedingdlil
24X 2 wioks A E7} plaed)) RAEHW 02 M olste] DMSO
2 =0 Alg 22E3 BIES 025 05 075 10 mgmL
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T2 100 wE A7 F 37T 5% CO; incubatorol 4] vl
ek o] o) tlzFE AlE tAle] DMSOE Hrletsith
Wk 4847 Fol BiAE AAS T PBSE @ AL F
A A5 10% (w/v) trichloroacetic acid (TCA)E 100 w2 3
et} 4Tl WF BAKAT INZ F TCAS AASD
ZHFEZ A ¥ E F AdedM AzAI ¥ 04%
sulforhodamine B 100 402 #7}she] 30559+ GAAATH T
& 1% (vjv) acetic acid2 U] ¥ Fx o] TAl ALA
AZAZ) 3 10 mM Trs buffer (pH 10.5) 100 pE 37} &
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S. typhimurium TA983} TA100S o] &3t Ames tests F$H
A7 gAYERTY] FF £dwWo] g TA8o] 175+
1.5, TAI00& 16980031t} &g F5ES 50, 100, 150,
200 pgplatee] o] FEE Hrkste] AlEe A, JFHert
SAUET Blsty Fx Wzl e Iy & WHIE
Jehlj#] gonz /A ezy Jes F5F AAEe 9
HolgAdE vehliA] ¢e o= RdEAUT
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Fig. 1. Inhibitory effects of each fraction of Eleutherococcus
Senticosus 70% ethanol extract on the mutagenicity by
VINNG (0.4 pg/plate) in Salmonella typhimurium TA 100.
—@—Ethanol extract, —()—Hexane fr, —V¥—Chloroform fr,
—v—Fthyl acetate fr, —Jl—DButanol fr, —{ }J—Aqueous ft.

digbe FEZ3 ZZel & FZEo) vt FEArRio]
g 3 Az, A 2IGEAEA AR dHoldoeZ AR
MNNG (0.4 pg/plate)e] 729 S. typhimurium TA100 T30

uz

o

A ANZEE 200 pgplate M7 FREEIXES AT
BEHEEOA 0%0139 2 AR} Jelton 53]
Beg 2380 949%2 M & AAEHE JYERIAT
(Fig. 1). 3, 4NQO (0.15 pgplate)e] 4% S typhymurium
TA987} TAI00 @5 HPAAN TAS dFodA ANask:
200 pgplate7iA] & BEE9 79 833%RAL, TA 100
FollMe o HolHHOIE EFE0] 844%2) AAAARE HH
t} (Fig. 2).
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Fig. 2. Inhibitory effects of each fraction of Eleutherococcus
senticosus 70% ethanol extract on the mutagenicity by
4ANQO(0.15 pglplate) in Salmonella typhimurium TA 98 and
TA 100.

—@—Fthanol extract, —()—Hexane fr, —WV¥—Chloroform fr,
——FEthy!l acetate fr, —ll—Butanol fr, —{ }—Aqueous fr.
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Fig. 3. Inhibitory effects of each fraction of Eleutherococcus
senticosus 70% ethanol extract on the mutagenicity by B

(a)P (10 pg/plate) in Salmonella typhimurium TA 98 and TA
100.

—@—FEthanol extract, —()—Hexane fr, —V¥—Chloroform fr,
—V—Ethyl acetate fr, —Jl—Butanol fr, —{ |—Aqueous fr.

B(2)P (10 pgplate)ol} 4= TAI8 H59] 735, 200 pg/plates]
NBFEAA dEe F2E0] %60%2 7HF w2 JAEAE
HeERRlew iy FEZ2E, didolMEolE, REL, & 2
BENA A2 975%, 67.0%, 92.1%, 783% 2 61.5%2] A&
FE Jehlith TAI0 #3o|Me 200 ugplaed] AEFE
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ANM derE FEEH Fug, & £YEo] 4z 90.8%, 812%
a8l 872%2 % A AHRE YUY (Fig 3).

T3 Trp-P-1 (015 pgplate)e AME3H Fig 4o)M: S
typhimurium TA98 oA A|EF% 200 ugplatedi|A] o go}
AEolE F8Eo] 883%2 HliA H& JAERES el
A3, TAIO T30 AS 200 pgplate FEoA oehe &
23 E BEEo| 77} 955%9) 90%2 HL 4SS Ueh)
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Fig. 4. Inhibitory effects of each fraction of Eleutherococcus
senticosus 70% ethanol extract on the mutagenicity by
Trp-P-1 (0.5 pgfplate) in Salmonella typhimurium TA 98 and
TA 100.

—@—Ethanol extract, —()—Hexane fr, —V¥—Chloroform fr,
—V—FEthyl acetate fr, —J—Butanol fr, —{ }—Aqueous fr.

#
Yrie WeEdo] gaAvoldolg: FEYL B4

P

Hol g4 A=k A
A AAE ] st A HGAE AS49, FELAE
MCF-7, YA E AGS 18|31 ZHQHA| X Hep3BE o] 831
ol FAHEF] tsle] SRB assayd o] 83 7pA| 7w &
W FEEEY ANEIAE LolEAUTE Fg. S5oA9 7o
AS4O Az Ui EIEEY JAENE HES Z3 H1
TEY | mgmL H74Al @l S22 E, odgolAHolE 1
g3 PErg B B3Zo] 24zt 607%, 56.0%, 51.4%, 67.5%
% 595% AAEAE JeRey, 53] dEgg FES9
800%%] & AAEHRE YeEMIUTE AGS Hxe He F
2RZI £ F¥E0] | mgmly FEAAM ZZ 654%9)
60.1%] AAEHE BYon, i}, dEoiAHolE 185
FEE 285 dEg FE2E0) AIEFTE 1 mgmLo)A 7}
Z+ 739%, 702%, 719% 2 75.1%= ¥|nH £& AAFHE
B chFig. 6). MCF-7 29 %% it #8Eo] 1 mgmL
9] ANEFEANM 9027%2 w2 AAARE EFoH, dd
olElolE, & EHEN JEE FEF9 3%, | mgmLe
E5olx ztzt 80.0%, 79.5%, 79.6%<] HlwA =& AR EI
£ Uehl Aot (Fig. 7).
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Fig. 5. Growth inhibitory effects of each fractions of
Eleutherococcus senticosus 70% ethanol extract on human
lung carcinoma(A549).

I Hexane fr, [ | Chloroform fr, E 3 Ethyl acetate fr,
[ 1 Butano! fr, [MMEEE Aqueous fr, [ Ethanol extract.
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Fig. 6. Growth inhibitory effects
Eleutherococcus senticosus 70%
stomach carcinoma(AGS).

M Hexane fr, [ Chloroform fr, Bt Ethyl acetate fr,
("] Butanol fr, (G Aqueous fr, [ ] Ethanol extract.

of each fractions of
ethanol extract on human

Hep3B X9 7
80%= M4 =&
%280] | mgmLe FxoX 4z 739%, 654%, 66.3%2]
B2 Ee JAEHES Yehlich Fg 8).

Fig. 9% <I7F A4 AAME 2939 digt 7t A5 Fxo
OE AXFAHEAAE vehd Ao, AR Alg HIM
2o A 80% HFY AAES Holed ubs} 293 A
FAE EME 50% olate] e AKAALEE BATh
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fig. 7. Growth inhibitory effects of each fractions of
Yleutherococcus senticosus 70% ethanol extract on human
weast adenocardinoma(MCF-7).

I Hexane fr, (] Chloroform fr, EEREEE Fthyl acetate fr,

1 Butanol fr, IEEEEE Aqueous fr, [ Fthanol extract.
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Fig. 8. Growth inhibitory effects of each fractions of
Eleutherococcus senticosus T0% ethanol extract on human
human hepatocellular carcinomar(Hep3B).

I Hexane fr, [ ] Chloroform fr, B § Ethyl acetate fr,
Butanol fr, Il Aqueous fr, [ Ethanol extract.
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Fig. 9. Growth inhibitory effects of each fractions of
Eleutherococcus senticosus 70% ethanol extract on human
embryonic kidney(293)

N Hexane fr, [ 1 Chloroform fr, Ethyl acetate fr,
1 Butanol fr, IS Aqueous fr, [ ] Fthanol extract.
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