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ABSTRACT : The cytotozic effects of water and ethanol extracts of Echinacea purpurea (L) (EP) and
chloroform, ethyl acetate, butanol and aqueous fractions from each extract of EP were examined. Every
extract and fraction of EP inhibited the growth of human hepatocarcinoma, human gastric cancer cell, human
breast cancer cells and human lung carcunoma in concentration—-dependent manners over a concentration
range of 0.05~1.0 mg/ml. Most extracts and fractions with the concentraction of 1 mg/m¢ showed strong
inhibition of more than 70% for every cancer cell, Only aqueous fractions of each extract showed very weak
inhibitons of 12 to 25% on the growth of human normal lung cell with the concentration of 1 mg/mf, Overall
selectivity of the extrats and fractions on the four human cancer cell ines was over 2.5. These results
indicate that EP has a very potent selective toxicity for cancer cells.

Key words : Echinacea purpurea 1, extracts, fractions, cytotoxic activities, human lung carcunoma

A o U AREAN wag 9dted A4 echinacea AFS ¢
Bl 5-& ol gsto] 1A €& F U

A9 sk} A7 el fgt #4d o) SR Q1] Fchinacea purpureat® 74719} 57 183l 24452 o
FAGN = 71EY fokE Yl ek ALY 2 A welw 2 7ab7] ga SrigEe] Jndse) 9 nit
S, a8 71 A giE Badel Felx 1 ) okx oM o g Abg-Ho] 2 Eulo] =5tute] A AE
o}, o)F A Fouf oJekEo] ERHA R v AR =, %E{j oM W7 ¢E A7 e | AFRHI Qe
5&}%0]4 QE gz AEFoa de o] L5 o Alwol FEo] Hukg A7) 279 AEFe A
Ao} Buoly ol AF Huli= wid 10~15% Z% 62}'5}% AAXFE S FAAI =d AREE I T
-
)

Z748kal Qlt}, Hulol e 1% echinacea AlFo] i3t St Lchinacea purpurea & &2 A4 99 & Hﬂi
AZIZEF 7H Erta 3ol dA f-elvetolss Ao A 7?“ 2 dEH A Qo] 571 4 %,
A2 g L A= 5145 =) ok Sl Aol 19 g3 g2 B2 AFHAY 504 4 ﬁoﬂaé;ﬂxﬂi"i O]

t Corresponding author : (Phone) +82-33-250-6455 (E-mail) hyeonl@cc, kangwon, ac kr
Received April 2, 2004 / Accepted July 21, 2004

309



XS - ol0jd - 2YE - XZH - O|ME - 0|8l - RO|5}- O|HE - 0|8
253 9tk (Dorch 1996; Foster 1991). Echinacea?] 2, IS MR o) X S AE
HA=27 52 2 AEY Wz ge F459 Ago] Abgg A EFE Q7 FaAlS AT
macrophages, natural killer cells, T—cells®} @At 2t (Hep3R), ISHAT (AGS), SrarAl® (MCED), A
F& FRA 707, v glote} vpolef ko] ogt 7Helo ¥ (A549), AHAEZ {Fxé%“]ﬂli (HEL299) <
FRE A WolsHS FUMAIG d#A §loH, o] g8t th. Al E vjokel] ARE-H 7|2 u]A = AGS, A549,
FEAL LA o, E XA, polyacetylene HEL299¢1= RPMI1640 (GIBCO, USA)2 Hep3Bse}

compounds, caffeic acid $ =4, flavonoid ¥ t}FF&
gfotil led olF EAEe] oF 7% Jhrto] He
acidic arabinorhamno—galactanse|#hs theH71 W
S7AAET fdol Qe A o® W o alkamide 73
2 ATAEE 7HA T Qtkal BaEAA gloy
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fraction®} in vivo#} in vitro®l 4 phagocyte 24 &4

A ZItk= A7) ATt (Bauer et al, 1988; Bauer et
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MCF7el= DMEM (GIBCO, USA) & AH&3F3 .7, FBS
= 10% d7hate] wpokslich & Al A3 9 gt
AE Y M EEAL sulforhodamineB (SRB) W& o] &
33t} (Doyle et al,, 1993; Dool et al. 1981). 2 & o) A}
25 NEY 27 2= 4x10° cellsy/mld 558 2H
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TS A3 (Kada et al, 1986; Micael et al,
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Table 1. Extraction vyields of the water and ethanol
extracts, and each solvent fraction from
Echinacea purpurea.

, Yields of Step—-wise ,
E);‘E;%c;tr::n extracts fractionation Y'((;c)js
(%) of extracts ¢
Chloroform
(W. C. Fr) 8.33
Ethyl acetate 105
Water 3154 (W. E. Fr) ‘
(water Ex.) ' Butanol 515
(W.BFr) :
Adueous
W.AFr) (7P
Chloroform
(. C.Fr) 1213
Ethyl acetate
Ethanol 972 (E. E. Fr) 7.78
(ethanol Ex) ' Butanol 1551
E. B. Fr.) :
Adueous
€ AFr) 0498
Y548 5% A Fig 1.9 eI butanol
& AL B #5520 5859 ethanol FEE9 5
TEHL 05 mgml FEE FAAA T AAHE =SS
85% ©|’F o2 [FAAA HAFAE thek kAol #4
=H 72107 A ¥, Echinacea?) oghs #2559 F
e & 2FE9) butanol @E2) A% 0.5 mg/mé o)A+
9] oA HAAAEL Aol 20% 7rte] A=A
Ty H A E2

F59) 1.0 mg/mle] TEAAE 70%
Ry, -

EE59] YA X sk A5 A B
200 vFERH no} Ay kel M ESQ)
a3 KA A FAL- Fig 29 720] 0.5 mg/me 2]
Lol B FEFE9 butanol 7} ethanol FEE2
ethyl acetate BN 247} 87%9 81% = 7 2 &
AL & vl ed, T 252 butanol FElA
0.1 mg/me2] F2 FLAME 60%C1AF] 22 AE
BE GASE e oH, tFRe FEEAA v=
&R A TS VERGITE el FAAAES] A
FAA T e dAEZ AHAdATE YEYE
selectibityell QLI E ciitite] A9 2.5 o4& HEH
of HAEE HE A0 R APEAT = ACE e )
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Fig. 1. Effects of the extracts and fractions from
Ehinacea purpurea on HEL 299 viability (water
Ex. : water extract, W. C. Fr. : chloroform
fraction from water Ex., W. E. Fr. : ethyl
acetate fraction from water Ex., W. B. Fr. :
butanol fraction from water Ex., W. A. Fr. :
aqueous fraction from water Ex., ethanol Ex. :
ethanol extract, E. C. Fr. : chloroform fraction
from EtOH Ex., E. E. Fr. : ethyl acetate
fraction from EtOH Ex., E. B. Fr. : butanol
fraction from EtOH Ex., E. A. Fr. : aqueous
fraction from EtOH Ex.).

7+ A 29 Hep3Bel tst 54452 Fig. 3¢
B} & 32253 ethanol FEE 2 butanol &
A 0.5 mg/me] EENAM 81%9 63%2 BE A<
Yehhglon 1.0 mg/mle] srolMe 58S A3t
TE OEE 70% o)) B A5 ATS YER AT
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H G ED A5490] tst KA A5 Table 2¢ Wet
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71tk B2t 9ttt (Fischer et al, 1992). o1&+ ## 3}
o] Echinacea® 7% cichoriic acid, polysaccharides,
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Fig. 2. Inhibitory effects of the extracts and fractions

of Ehinacea purpurea on MCF7 growth(bar
chart, %) and selectivity(scatter line) in adding
(water Ex. : water extract, W. C. Fr.
chloroform fraction from water Ex., W. E. Fr. :
ethyl acetate fraction from water Ex., W. B.
Fr. : butanol fraction from water Ex., W. A. Fr.
: aqueous fraction from water Ex., ethanol Ex.
: ethanol extract, E. C. Fr. : chloroform
fraction from EtOH Ex., E. E. Fr. : ethyl
acetate fraction from EtOH Ex., E. B. Fr. :
butanol fraction from EtOH Ex., E. A. Fr. :
aqueous fraction from EtOH Ex.).
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TNF- 59 cytokine®] &HE T7MAA & FFaHE

Uebs e s Bag vk glow (Vinti et al, 2002),
NK cell & @8] F4bel| st Lx (Susan 2000;
Currier et al., 2000) o] ®B.1.5 ] Currier & =3} #
of alkamidesZ FoJ3t A3} Z4= 4l v]A o4 NK cell9]
A3 9 2A T ol %—ﬁ%—a‘ Husksih. o] &e
polysaccharides %3t A2 complement system?]
FA3}e} dgoF Ao AudAv) QlFo] Haso gt
(Okuda et al, 1972). 232 % hejdbe] a7t 9l& A
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Fig. 8. Inhibitory effects of the extracts and fractions

of Ehinacea purpurea on Hep3B (bar chart, %)
and the selectivity(scatter line) in adding
(water Ex. : water extract, W. C. Fr.
chloroform fraction from water Ex., W. E. Fr. :
ethyl acetate fraction from water Ex., W. B.
r. : butanol fraction from water Ex., W. A. Fr.
: aqueous fraction from water Ex., ethanol Ex.
. ethanol extract, E. C. Fr. : chloroform
fraction from EtOH Ex., E. E. Fr. : ethyl
acetate fraction from EtOH Ex., E. B. Fr. :
butanol fraction from EtOH Ex., E. A Fr. :
adqueous fraction from EtOH Ex.).
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Table 2. Comparison of the ratio inhibiting the growth of two different cancer cell lines of the extracts and
fractions from Echinacea purpurea. ‘

Sample Concentration Inhibition ratio (%) Selectivity

(mg/mQ) AGS A549 AGS A549

0.05 14.34+0.43 1359+0.41 2.68 254

Water Ex 0.1 57.44+172 20.95+0.63 6.58 2.40

‘ 05 68.01+2.04 63.35+1.90 463 477

1.0 88.07%£2.64 88.68+2.66 3.42 3.44

0.05 19.60+0.59 19.95+0.60 3.92 3.99

Chloroform fraction from 0.1 3482+1.04 25.32+0.76 418 3.04 -

water Ex. 05 5812+174 46.92+1.41 4.36 3.52

1.0 91.86+2.76 73.37x220 467 3.78

0.05 6.26x0.19 6.24+0.19 2.16 215

Ethyl acetate fraction 0.1 19.98+0.60 19.89+0.60 2.66 2.64
from water Ex. 05 48 46%1 .45 48.24+1.45 3.27 3.25
1.0 81.33+244 80.96+2.43 2.81 28

0.05 4311%x1.29 6156+1.85 3.96 5.65

Butanol fraction from 0.1 5429+1.63 62.691+1.88 2.89 3.33
water Ex. 05 80.29+2 41 78.48+235 3.67 3.58

1.0 9474+284 9255+278 34 3.32

0.05 718+0.22 16.98+0.51 1.45 3.43

Agueous fraction from 0.1 23.34+£0.70 31.27+094 2.68 3.59
water Ex. 05 30.38+0.91 25.27+0.76 2.44 2.03

1.0 61.13+1.83 4819t1.456 274 2.16

0.05 11.46+0.34 11.08+0.33 213 2.06

Ethanol Ex 0.1 16.48+0.49 19.48+0.58 214 253

’ 05 52.61+1.58 4914147 3.34 312

1.0 79.47+238 74491223 2.87 2.69

0.05 35.32+1.06 4115+1.23 2.87 3.34

Chloroform fraction from 01 3745112 39.66%1.19 2.02 214
EtOH Ex. 05 4536+1.36 5870%1.76 2.03 2.63

1.0 82.43%247 79.44+2 38 3.17 3.06

0.05 752+023 12.56+0.38 164 274

Ethyl acetate fraction 0.1 2537076 32.79+£0.98 447 578
from EtOH Ex. 05 60.56+1.82 79131237 518 6.78
1.0 702 %211 7252+218 5.26 5.44

0.05 43.07x1.29 44.49+1 .33 3.23 3.34

Butanol fraction from 0.1 53.82+1 .61 5217+1.57 3.26 3.16
EtOH Ex. 05 61.89%+1.86 87.71£2.63 277 3.93

1.0 81.908+2 46 87.30£2.62 2.93 3.12

0.05 7.16%0.21 11.96+0.36 2.00 3.34

Adueous fraction from 0.1 18.70%£0.56 21.43+0.64 3.30 3.78
EtOH Ex. 05 2547+0.76 16.85+0.51 3.38 2.20

1.0 33.05+0.99 31.656+£0.95 2.83 271
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