KOREAN J. FOOD COOKERY SCI.
Vol. 21, No. 3, (P.311~318) JUN, 2005

Echinacea angustifolia HEtS

M=

#5809

ZAH L SAS 3}

Antiproliferative and Antioxidative Activities of Methanol Extracts of
Echinacea angustifolia
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Abstract

Echinacea, also known as the purple coneflower, is a herbal medicine that has been used for centuries,
customarily as a treatment for the common cold, coughs, bronchitis, upper respiratory infections, and some
inflammatory conditions. We investigated the effects of methanol extracts of Echinacea angustifolia on the
cytotoxicity against cancer cells (HepG,, 3LL, HL60, L1210) and antioxidative activity. From the test results,
each part of Echinaceashowed a cytotoxic effect against the cancer cell lines, and this cytotoxic effect increased
with increasing sample concentration. At 1.0 mg/mL concentration, the relative cytotoxic activities of the flower
bud, leaf, stem and root parts were 90.5%, 52.7%, 37.1% and 19.2%, respectively, in HepG; cells, and 75.5%,
93.3%, 81.2%, and 75.1%, respectively, in HL60 cells, as evaluated by MTT assay.

IC5o(50% inhibitory concentration) of the methanol extracts of the Echinacea flower bud was 0.214 mg/mL
on HepG; cells, and that of the Echinacea leaf and root was 0.166 mg/mL and 0.210 mg/mL, respectively, on

HL60 cells.

After HepG: cells were incubated for 6 days at 37 “Cwith various concentrations of each part, the cell
number increased while the inhibition rate on the HepG: cell growth decreased. The antioxidative activities of
the flower bud, leaf, stem and root parts were 59.0% (0.75 mg/mL), 80.76% (0.5 mg/mL), 95.5% (0.25
mg/mL) and 98.15% (0.25 mg/mL), respectively, as evaluated by electron donating ability. These results
indicated that Echinacea angustifolia has strong anticancer and antioxidative effects in vitro.
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42 Echinacea angustifolia &8 FZE9 GAX H4949A4 2 F4ts &3

(Barrett B & 1999).

A7 Aot AU HlF BANA A=
T5#e tdd AEEA A8 FFH7F Jdeddi
TS ¢ Wang LCH 1998), 7}'4 Ro] o] &5%= 3714
o 71 vl Al o} E(Echinacea angustifolia, Echinacea pallida,
Echinacea purpurea) S|4 Echinacea angustifoliay &
opdlg 7t z7] o|FHIEFH FUEANA F8F of
& AEoIen, HIAA Eopugite HUo AT
A AFGAdA o] &Ha UrHLinert D F 1998). H
ol 71| Al oW Echinacea angustifolia, Echinacea pallida,
Echinacea purpurea) A|FL& AAAXHSE HY F4%
Ax X7 o] o]&(Wagner HKM 1995, Pamham MJ
1996)5] ¥ purple coneflower® &2z o 71| Alol= F
5, 2k Z22A, BA, 439 FHE oive It dF
gof g3 1600t ol 2 ol &HAA ka1, A7)
¢ 271, 71BAY, FFEEIEE, €45 AEd 9
Ztaog olg5o]gtiHobbs C 1994). &Aj o] 7]
Aot WY A2 713 2 4814 Ao 5877
d, 82349, & IF2EFH gE g2 d5HF
H| 503 WHASHAZA o] &HH([Dorch W 1996,
Foster S- 1991, Hobbs C 1995, Lersch C & 1990) &
= 3dolA phagocytosis, chemotaxis, neutrophils]
oxidative burst(Graisbauer M 5 1990, Wagner H %
1988), macrophages(Luettig B & 1989, Stimpel M &
198 F7H171= &7 dew oEA FUtd
macrophage™= TNF, IL-1, IL-6, IL-10 A3 Z7FA1A
tumor cellWEHI 164 cel)& =<9z <eld 9ot
(Burger RA 5 1997, Rosler J 5 1991, Steinmuller C &
1993). &3 | 7]fiAlole] polyphenol ¥ ZEH M
type Ea)E $SESHE hydroxyl radical( - OH)] o &
ol E7}7t o] T H-¢] photodamageE ZAA|ZITHAL
B ¥ tHFacino RM 5 1995). Echinacea angustifolia
9] FTQEAL caffeic acid 8- X A (echinacoside),
alkamides, polyacetylenes, glycoproteins, polysaccharides®
HAHPL B2 Q77 A 7IdAlof Foll ot HAAA
9 24 7158 RAFULNE BToT(Rosler
1991, Melchart D 5 1995, Se D 5 1997, Tragni E
1988) cll7lv|Alote] @k B/dol #d AT
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Alope] Mgl #4& &Qlstyl 9ISt Echinacea
angustifolies %827, A4, €71 2 ¥I9 F4EH=E
g F29 g o FE229 XA g T
2497 AAZAEE A Vel AFE NEE A
o 7% ARE AFstazt
. Mz & e

1. &8 Mz Y Al

2 A3 AFEE oFviAlole ZDE BEF B
vebsddlA Ak Auiste] 2000 104 A 2
QA Echinacea angustifolia(Compositae family)2. Z&
g, &, 7] 2 B9 P9l WeEFEES 2ol
Al £(HepG,, 3LL, HL60, L1210)o] gt HNEXSAHAE
FGot AT S8 AHESATE FAESL ul g
2 Dulbecco’s Modified Eagle’s medium(DMEM) 3}
RPMI 1640 mediume]™, fetal serum(FBS),
trypsin-EDTA 52 GIBCOAHGrand Island Biologic Co.
NY US.A) &g AM3aT 3-(4,5-Dimethyl thiazol-2-
yD-2,5-diphenyltetrazoliumbromide(MTT), dimethylsulfoxide
(DMSO) ¥ 1,1-diphenyl-2-picrylhydrazyl(DPPH)+<= Sigma
ALZRE FAsAeH, VE AYES 5§ Ex ¢

F Aok Argstarh

bovine

2. Al2e| =A|

ol 71Ul A oK A A )] &2 (578 g), H(3RN g, &
71(1,146 g) 2 ¥ @16 9= && FTHTE Ao 7
AR E71& AAT & AEstq SF9 10 vghe
2 A2 39 3 FEF F 2000 x goll A 40E3H
AR} FF3AE AstAh o FBE& 33
vhE sl A2 A=A G rotary evaporator(Heidolph,
VV2000, Germany)S o83t AYEE & AL %
7 2822 (7253 g), H44.09 g), £71(6518 g) 2
(2896 g) Wt FEERZ 3o -20C Y&ilo] K
HateA AMgstR e, @A) DMSOY| &3)A]17],
PBSZ 3]A18}d(<0.025% DMSO), 0.22 um membrane
filter2 o7& F AHESITH

3. M= 51 Hief
2 AYd o]g¢ dAEF+= human promyelocytic
leukemia(HL60), mouse leukemia(L1210) 2 human
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hepatocellular carcinoma(HepGr)= 3= A EF 2@ o
ZRE B o} ALE351% A, lung carcinoma(3LL)+=
AU heiatoln B wob ALgakETh HLKO,
L1210, 3LL <A EF= RPMI 1640 vjx]o] 10% FBS$}
1% antibiotics(penicilline Gfstreptomycin)Z A 7}sle] Hl %k
393, HepG: cell> DMEM HjAle] 10% FBS, 1%
antibiotics(penicilline Gfstreptomycin)S & 7}sha] ul Fat4
om, o5 AEFE 37 CY 5% CO, vig7IolA i
39t HepG celld} 3LL cell& AFYo) 2~33 A=z
& wjA)2 w3skal phosphated buffered saline(PBS, pH
70002 AAF F 005% trypsin-0.002% EDTAE A&
o] 2XE AEES 2Istd AR F ¥ P
A WAE B3 AT FRFE RAHES )
Hoz F TFste] T-75 mL cell culture flaskol] 43
B&sle FU54, 3~4guitt Ao v FstEA AP
AFestgth HL60 celldd L1210 cell QAIEF S &,
FAHE AT wiAE Y FAEVT BT BAH
=2 Hsloz & ZFse T-75 cell culture flasko] &
A% peaa 2qahm, 2~3duke A WA
Ao AL,

4. MTT assayE 0|88 MESM AH

AxEZFd g 2159 EAEHAE MIT colorimetric
assay 2 (Kim JH E 1993, Scudiero DA &5 1988)C &
AFsR T AEFG AFEZ HEE plaeE CO;
incubatorol] A 48A)ZF vl ¥A)Z1 & MIT A]2HS mg/mL)
< 7+ wello] 50 pL¥ A7}ste MTT7F A& GA 29
2a%gd o8 FANES 447 O WFIAAT 2
Zro] AL 30 welle 58 T2 AMESITH
Mg E2A QYRESOxg 10 mn)shd ASAL
AAST 23] DMSO 100 yLE A7k A4H
formazan(blue) 23& &3)A1#A 540 nmell A microplate
reader(Molecular devices, USA)E2 ETF =S &4}
zF o ZAE= cell suspension 100 pLoj sample w4l
v]A 100 uLE FA7}S AL, blankE 2 55E sample
100 pLell wiA] 100 ULE ¥ FE=E SFsH o
&3 & Ao8 cytotoxicity ratio(%)E UERA AT
EF3T = MTT7) Al Ed) &l formazane 2 Eald &
S Vel oata Zb well9 viable cell ¢ vl 3
™ cytotoxicity ratio(%)E WEN QA tHBarbara G &
1988, Carmichell J 5 1985).
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absorbance of sample
absorbance of control

Cytotoxicity(%) = (1- ) x 100

5. Hemacytometer0il 2Igt QMIE S22 S}

A E WG A 5A3A HepG: cellE 10% 9
FBS7} 395 DMEM ®jx|olA wjokatd 0.05%
trypsin-EDTAZ EZAIA A28 F A48 ¢
ATE 23T BAHEE Z 35t 24 well
plates] 4x10° cellsymL % =2 scedingdtd] 24417
S W FsH A E7F plaed] FFHHJASE
golst & A 22 vjA o Aslskel 025, 05, 075,
10 mgmL 552 2 F I 5EEE ARE
HA7HE wiAE 48A1ZtviTh WA WA SHEA 37
C, 5% CO, incubatoro| A vl ¥atEt. 1, 3, 64 &
of A% MEE 005% trypsinEDTAZ Eg] sl Z}
MEFTE hemocytometer2 =3 &t] thR27F H| w23}
o AAE FHYA aRE FAFAT

7. SIMEZO| HEjsE ma

HepG; cell?] Fejsty #2 S A3 SAE 34

A AW EFG FLSA o wF 6d Fo &

MxEe =YL inverted microscopeE T EsF T}

24X 7k vl FE HepGs cello] o 71u| Al o} o €& 3
&

% tH(Franceschi RT & 1985).

8. DPPHO| 2oigt HXIB0ise| £

DPPHe| & HA Fols& Mitsuda 59 3H
Mitsuda H S 1966)2.2 ZA3t¢th A1E 02 mLoj
0.1 M Q1 $+=o(PBS, pH 6.5 2.0 mL, 9% &<
1.5 mL, 510 M DPPH ¢=Z& £94 1.0 mLE 77
AL ¥ 525 nmollA §FEE &3 35te] EDA(Electron
donating ability)Zt-2& T-3}53 ¢}

absorbance of sample
absorbance of control

EDA(%) = (1- ) x 100

BE AFAH}Y FAAMHE SAS A Z=IFL
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44 Echinacea angustifolia W&t L &%

ol&sle] EAsIgow, 1 AF}E=E FFoxe I
BEHeR BASGET 2eY 2 ANE2RE de
AY B AL general linear model(GLM) <]
Duncan’s multiple range testE ©]-&3F p<0.0594 7
ot

&

kl

. #at 4
1. MTT assay0il 2|8t MZ=M 51}

1) 7+ Al EF(HepG: cell)

A7IvIAlof HEE FEFEEC] GAEF dis) Y
Bule A4S F¢FEY I AF2 g
HepG: celldl] o} gt MTT assay 4@ ZAF}+= Fig. 19 A
¢ o] £E0d, <, £7] 2 ¥y HaEL FHES
0.125~10 mgmL 552 LS o BEOIE 356~
90.5%¥83 YL 26~527%, £7]= 80~37.1%= et

yorn HWal 114~192%9 MEEAL BRItk
HepG; celld] Z¢ AAFoz FH2F9 =7 &
M E AEXEY 237 FolxE 2SS Ve
on AgF|UAlel BE B FEEY AEEY FF
7t 7bg A4 JErg

2) #Ag M EF(ELL cell)

3LL celloll ™3t MTT assay A& A7} o 7)) Ao}

o 2 RePE WEe FFEL 00625~10 mgml %

| —e—Flower bud
- —@—leaf
I —&—Stem
L —>—Root

Cytotoxicity (%
0388833883

0 0.125 0.25 0.5 1
Concentration (mg/mL)

Fig. 1. Cytotoxicity of methanol extracts from the each part
of Echinacea angustifolia on the growth of HepG, human
hepatoma cells in MTT assay. The 50% inhibitory
concentration (ICs) values were calculated from two times
experiments. Results were presented as mean+S.D., (n=6).
X axis is log scale.

P2z H3EA A218 A 35(2005)

o HAE 2A9A 9 g3 aH

=2 S o A AMESH a3 99 Hdata not

shown).

3) A7 W@ A EF(HL60 cell)

HL60 cello] gt MIT assay AFZA#HE= AE
00625~1.0 mgmL 552 P& o FE 9 7=
Z+Zy 189~755%%} 243~812%% =% 9EHOZ
AMEZHEHA7E F7FsEE A, P& 00625 mg/mL 5
EARE 662%°] SH4EHE dellol Ax 7
St 1.0 mg/mL SR A E 933%9] oj$ T2 4
E5GEYNE Bt & 00625 mgmLe] A%

ju

AAEE  702%9) H]E%/‘éiv)r% Lmtﬂaw 05
mg/mL oo 75.1%9 Hx g2 woltr}

o] F9] FZoME <t Z.}é'é}
HL60 celle] A9 U3} g

NNRE BHEH} Hom WAL BE 750
SYETIL 2 Fass FFol Yegn 279
ZRodE ABEAAE SHaR} Yoy 3
BER 252 SHRA} ARL T 4 AQT

4) vh§-2 W @Y A EF(L1210 cell)

L1210 cello] ™3t MTIT assay A A= A 58S
0.0625~1.0 mgmL =2 & o] FHozl= 0125
~1.0 mgmL SE)A 229%4 89%=2 ZASAL
FF BE= AESYEINI) e E7)= 00624

100

9 [
80 |

R* 70 |
2 60 |
[%}
= 50 |
2
o 40 I
5‘ 30 | —e—Flower bud
| ——Leaf

20 —&— Stem

10 | —>—Root

0

o} 0.0625 0.25 0.5 0.75 1

Concentration (mg/mL)

Fig. 2. Cytotoxicity of methanol extracts from the each part
of Echinacea angustifolia on the growth of HL60 human
leukemia cells in MTT assay. The 50% inhibitory
concentration (ICsp) values were calculated from two times
experiments. Results were presented as mean+S.D., (n=6). X
axis is log scale.
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0.125 mgmL BEoA 49%NA 3.7%= ZAsthrl
025~1.0 mgmL s=NME= AMEFHEHR7E A
(Fig. 3).

50% QA EZ=(Cso)= JA| o] 50%7F HESE Tt
AR =2 AdsIey o] ICo9 e FLEH
9] AEZ A3t HepG: cell, HL60 cellol] thal
ICs9] ko] 0230 mg/mL o)Foz Jehd FEE0)
deide g Bd0] gAY ngd Aoz 5 &
A$Hyun JW 5 1994) ICsogko] oll7IdIAlo 43 &
7] FZ&Eo0] HL60 celle] thalA 0.166 mg/mLe} 0.210
mg/mL, ¥ 28 F%&Fo] HepG; cello] tisiA] 0214
mg/mLZ, 0230 mg/mL o]3t=2 Uer} FGadirt &
Ao 2 e THTable 1).

ol49 ZAAZ Hol AFuAo} &4 FoE wHE
& FZEL HepG celld] hhate] 5= gJEHoz
Ax=Hadst oy 1 FAAE ZEoF vg

’o\o‘
z
O
<
o
o
>
o
—e&—Flower bud
—&—Leaf
—100 —&— Stem
—»—Root

Concentration (mg/mL)

Fig. 3. Cytotoxicity of methanol extracts from the each part
of Echinacea angustifolia on the growth of L1210 mouse
leukemia cells in MTT assay. Results are presented as
mean+S.D. (n=6). X axis is log scale.

g 2280 7/1E 2 AXE4dadsE veHd
HL60 celld] tistedEe st 49 FEE° ¥
AEEHaAE vdebden, 3LL celld] disto]&
0 F£2EY F¢ AESEHEHRE UYEHIZ U
A HAZ AEEAFTAY gRey L1210 cell
of detde FEed AsEY &7 FEE9 3
¢ AEEHEA} vl UHAe AESER

#7F A

-

2. Hemacytometer0l 28t 2tM|ZE SA[H|
k=]

HepG; cello]l o 71ujAlole] 2 29 vgte 35
£ 025 05, 075 1.0 mgmL =52 Avlste A
T AFd e afE #2Y B A sEd 9
z3sto] FAE ZAJA st F7HEJAT AIE 10
mgmL =2 A7 19 uiF & 2808, A, F

71 2 By vade FE2EF2 4F 971.7%, 93.49%,
90.04% 2 80.85%9] YAEZAAA EHE e A

on(Table 2), & FEEY 29 A5E(0.25 mgml,
N3ABANATE B FAE F2 dAEH}T U

t}. 7] AESF 4x10* cellymL 197 Mg & =
29 BS$ 21.75%10° cellymLz =215 vhd ZFE 07

Table 1. 50% inhibitory concentration of the Echinacea
angustifolia methanol extracts on cancer cell lines.

Echinacea 1Cs0 (mg/mlL)
Part HepG; cell HL60 cell
Flower bud 0.214 0.499
Leaf 1.290 0.166
Stem 2.467 0.502
Root 3.331 0.210

The 50% inhibitory concentration (ICso) values were calculated
from two times experiments. Results are presented as

mean+S.D., (n=6).

Table 2. Effects of methanol extracts of Echinacea angustifolia on the growth of HepG: cells for 1 day at 37C.

Concentration (mg/ml)

Part 0.25 0.5 0.75 1.0
&
C‘ﬂt f‘;’é‘gﬂ Inhibition (%) Cetlxnl‘g?)ber Inhibition (%) ce?x“;‘(‘)n‘t)ber Inhibition (%) cel(lxnwm?)ber Inhibition (%)
Control 21.75+4.0646" - 21.75+4.0646 - 21.75+4.0646" - 21.75+4.0646" -
Flower bud  19.3343.18" 12.64 14.50+3.90™ 33.00 1.25+0.29° 94.26 0.5+0.29° 97.70
Leaf 1.67+0.22° 92.34 0.83+0.46° 96.17 1.83+0.51° 91.58 1.4240.79° 93.49
Stem 17.13+8.44™ 21.24 13.00£3.25" 4023 2.83+1.23° 79.32 2.17+0.96" 90.04
Root 8.50+4.65™ 60.92 6.33+0.51% 70.89 4.83+1.10° 77.78 4.17+0.65" 80.85
* Values are means+S.EM. (n=3).
Values with the same letter in the same column are not significantly different (P<0.05).
- 315 - 2z #at 3z A21P A 35(2005)



46 Echinacea angustifolia W && &%

F2E9 ALds 1.0 mgml x4 A3 05x10°
cellssmL2 Z213t9 97.7%2 7}& ©2o] A HA 3
d HYE Fol= 60.01~9923%9] SN EZ4 oA &
Uehl et Eze FA$E 76x10° cellsymLz
4% ¥9d £7] $2E(1.0 mgmL)9] Z$ 0.58x10°
cellsymL2 223t 99.23%=2 713 o] A=Ak
8oy FEEL FA/EY 39 W EF Fod= 025
¢ 05 mgmL sxHe GAESAAEHRI} Fo}
A ©1H0.25 mg/mL, 60.01%; 0.5 mg/mL, 92.43%) 0.75
% 1.0 mgmL FEAME 238 FAMESH A
A7t 9k ZAa3H0.75 mg/mL 89.69%; 1.0 mg/mL,
93.64%) & T UAUTH A FEEL 3Y HWiF &
de 2318 GdAEFTH JA BA=sF L T
(025 mgmL, 72.37%; 0.5 mgmL, 84.10%; 0.75
mg/mL, 88.38%)8 & & F Ay E719 PIYF&
B2 5% g&EF oz adgda HYgrzte] Z71E e
o2 qAEZ JAEZHR} ALFor Frlete
AEES YA 6¢ WY Fo= gz A
L 11145%10° cellsymLE ZA6tQ T 4714 B9 =
E BXA 9731%04 9996%9 =L JAME =42
AA a7} Yeldthdata not shown).

mebx] HepG; celld] Z¢ AAHoz FEHE9
& FAEZTY AdAEZHIT FobA
vl F A 7Ho) 57}‘52}011 w2t
AZ34 oA Ea) AsHoz Fhse 38
Jetfiden, 19 AHzd o %%%94 As 025
mg/mLe] FEANMEE 2 YAE F24 JA&FH7}
AR

f

3. QHIZO| HEfsts ma
A7l Alote] 2+ R wlgtg FEE] HepG
celle] Felstd W3+ inverted microscopeE A X
2gg #EAT dxde SAEs 2YUsHA
THHY FHHJSY A E(0.25~1.0 mgmL EE)
£ AVhetR s W AxEe A&=o] AE AEFI
7V SESAL AE7t AlEE AE #F & F A

62 MIFE ZE AN S FAE F4Y
A &ad7t deht A9 AHEEo R &S BB
./‘]:.

UATHFig. 4).
ol’dol X HepG: celle] tha] v =2 AEEA
BHRE HQ A7uAo} FEEe7 FZ2E3 HL60

=228 $5H3) x]) A21H A 335(2005)

B AT FHAA % F5 2R

5 Q3 Relo] et
FAREE 2= Y2 Yol Aol @ Roloh

4. MXB0is0 2/ &t &N

o 7|u|Alote] F-2iH w] %Z‘F%g(o 0625~0.25 mg/mL)
9] AAZTATE Fig. 5449 Zo] I} 7=
025 mg/mL EXo|A z+z} 98.15%, 95.53%, AL 0.5
mg/mLo A 87.76%, l-iigak— 0.75 mg/mL% =i A
59.48%9 Hio AAFAFE etk o} 7|ulAlof
9 Werg FEEFS 1%Tﬂ4°ﬂ w2l #i9] EDAE
Yehll& 571 @5en, e /e Ass
ey

025 mgmL)NAE 95%0]3e] HAAZAEE
At

% S(Chung HI ¢} Noh KL 2000)2 geranium ©f g
_;‘-ln_

st

90.6%°) kL K

E(0.1%(gv)Y AAZTASE
* 1995)2 70% o}A

<
a , B3 4 BKang YH &

=3
i

S R
Fig. 4. Photomicrographs of HepG2 cells incubated for 6
days at 37°C with or without fraction(0.75mg/mL) of methanol

extract from the each part of Echinacea angustifolia (x400).
C: Control F: Flower bud L: Leaf S: Stem R: Root
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—— Flower bud
——Leaf
—&— Stem
80 | ——Root

Electron Donating Ability (%)
8

7S . 4

0 0065 0125 0.5 05 0.75 1
Concentration (mg/mL)

Fig. 5. Electron donating ability of methanol extracts of
Echinacea angustifolia to DPPH radicals. X axis is log scale.

59—] 2 2 HY FEE06%gv)] YERd AR

£ 82.6%9 45.8%%2 Hustg=tl, o 7|uAloke] B
ﬂglr 7] WEge FEE025 mg/mL)° 7LZ} 98.15,
95.53% 8 AAEFATo] olExRY gt & 4
Atk A7 Alote] B9 £7)5&E ] DPPHEY S
F7bekA EubE DPPHO Mo] A4 =0 ]~ z+
FEE ARZTH5o] 2T EHo] %—Xﬂé}
FEEHA FAeAZ ol g2 F US ‘)rE]"'H—L
+(Dziedzic SZ <} Hudson RIJF 1983)&
Al %< polyphenol, flavone @ isoflavone S= &
Z - oot FgeS /AT des Rusty
, Facino S(Facino RM 5 1995)& o 7]u|Alo}e] 3t
H caffeic acid®] %< cichoric acid7} o7 A A
o] & ZHLoE HIFG, B dAFoA g FAlo} F
0 2 48 273 Ydehd AL g 7uAl o1y
polyphenol AJ 9] hydroxyl radical( - OH)el] t]t o]
ol o3 Aoz A7

ZHU

Dziedzic

o

NV~

KRN

IV. 2 9f

Echinacea angustifolia®] F-9H(E2937], A, =7]
2 Ba)) Wge FE5E9 9 ¥(HepG,, 3LL, HL6O,
LI210)S Hdoes & TF €47 AAZA5S 24

@ ATe ted 2o

L o7lvlAlel Wgre FE5E9 744 £ HepGs cell
of tlgk MIT assays EL9Z&FH o7 AHIEEA
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TR 47
37t SUtstRen, AnGH WIAAEY
HL60 cellef Z7of 3 Hg F2E2 ATE

28 &

AXEFEH FH45Fd7 I, 2719 FE
AsEdAe S4aR7 dtey axs2 &
TE B4R ARZE € F AUk FgA
XQ1 3LL cell?} v} F2f B3P G ¥ LI2I0
cellel tigt 9= AETEAETHR7 ¢t

2. Hemacytometerol] 2] 3+ HepG, celld] <A E A 7o

nA e ZFdEe wgrIzto]l F4El wet = 9

TH o8 FAAA 27t ZUHE A
3. HepG, Al X529 Pty WHalolx dhxgL
AxZ7F =LA FHHY FHHJLY AEE

Fl
©

0.5 mgmL ©]49 == FAJlslEe o Ax 7
&8o] fado] AXEFHYr} SEHAI AEI} A
H2E e #F F 7 Aok
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