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ABSTRACT : Extractions of Artemisia princeps Pampanini were obtained by using water and ethanol at different tempera-
tures (60 T, 100 C) with or without ultrasonification process (40 kk). Yield of ultrasonificated extracts were about 20%
higher than that of control group. Cytotoxicity of all conditions through adding 1.0 mg/mé was below 37%, and treated with
ultrasonification group was lower than the other group, about 5~8%. 100 T water extract with ultrasonification was higher
anticancer activities as maximum 73% and higher selectivities at concentrations over 0.8 mg/mf. The extracts treated with
ultrasonification were higher anticancer activities than the control. Densitometric analysis of bcl-2 revealed that extracts of
high anticancer activity had low density. This results suggest that expression of bcl-2 protein by adding of Artemisia princeps
Pampanini extracts relative to taking cancer. To conclude, optimum condition for efficient extraction of Artemisia princeps
Pampanini is using water with ultrasonification at over 60 below 100 C.
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FE A3 538 ddavt AGEHAE W AE Fo IH
23 B2 o3t & WYFo] Avky B vl 3o, Ho] &
01e] FaAo] XHEI U}, o9} AP I Aojo} A
dE o] AEES AMshs A7 ¢ IR A
ozl AAelM A dhe AF Folr JAAR ol&sh]
I B7o) gralEly ok @A) el dE] ARSEAL S
JoAl o] thE-& SHEZAER Hago] Al A7}
I Qith ol& Qs H2Z AAIHoRE FAgo] HOHA F
St FUAAE N3] A8 AAEE tde= I =2
AN o] Wol AxEHI gt} 53], SeuEtlXe el
A 2000 Fo] AJEA7}F GEkAelA HUEIL Aol WA
I, o deie} wis, 4, TElA] SollA ks
o] Hxgut ot (Kim et al, 2005b; Kim et al, 2004).
Lee (2002) & AN <hg2lE 2 28289 F5E o
o)) AT AFE B uf glon, FFolu dRAAME
242 50] Febyel] e Ayt &ds] YT Utk F
3], ALAE oM && UM gol HFHEL UL
2 AR 9 g dsiME Bol B It} (Hwang
et al, 1998). 53] &9 Yo TG AFEE & A
lavandulaefolia D.C.YS E3e $50] 2 EAM &R0
EHE AU (Lee and Lin, 1988), Xu (1989) T2
& (4. capilaris)®) 784 FEE] TINRIAE B3
7le Z35 7Y ByEion o 9jdl &9 HE /e
9] gt FAw A¥H u} 3t} (Ryakhovskaya ef al, 1989).
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o vl F2 WFHL Je 25T FEE HAske WS
A=A d e g B2 A7t 2495A 32
WA F2340 8-S Fo|3 AEARY 89 &4 53
2 Jeilie 5 A2 B FFHR e AAolth (Kim
et al., 2005a).

23] 289} UINE F20) olgaE &% 2
AR (citation)®l ] WhS- B oIUAE WS Hek
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o o
T EE FPLER skl T AN WSE UAE

9] $EURE IA HI, 23 AR F4 FFHEE
2o EE fEdl] £ 945 F93FA @k (Chung e

al, 2000). &m5&7 239 F28 vz AP 253t
AUAE RujFETA =Y31 &3 A3, 239 24
AZbo] Z7ighl Wt & SV, ole &viFEd
Hla] o] Fe A7kl FFo] $EHE ZoE 25| ITh
ol 213 2o oz A WiFo] gaEo] Awae
0157127} FoR| L FHito] folakA o] wielzkes 2
= B3} o} (Kim et al, 2001; Park er al, 2004).
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2. AMNIEZ S U UMl ME Nl AE

Ao o]&gt MEFE A7 AHEFE THHAEFY
Hep3B (Hepatocellular carcinoma, Human), 17+ #|¢tA| 25
91 AS549 (Lung carcinoma, Human), 917+ $iFMESF<
AGS (Stomach adenocarcinoma, Human), 17t SHMHES
¢1 MCF-7 (Breast adenocarcinoma, Human)& AR8-3}313Z,
AE AAY AE BAL dolny] 93 A AEFEe o
7+ A EF HEL299 (Embryo lung cell, Human)E AR
sttt Ao A" AEFE 5 HepdB, MCF-72
DMEM (GIBCO, USA)MIAE A549, AGS, HEL 299
RPMI 1640 (GIBCO, USA)HRA| o1 A 10% heat-inactivated
fetal bovine serum< H7tste] wi gttt SRB (sulfor-
hodamine B) assaye A|E ©HAS 3] ALl F24]o]
U EAS A WEeE 49 i AE MCF-7
(10% FBS, DMEM media)® A549 (10% FBS, RPMI
1640 media)?] FEZ 4.0~5.0x 10* cellsml &2 96 well
plate®] Z+ welld] 100 % H7bske] 24A17F F<b wik
(37C, 5% CO)E ¥, ZHz}e] NEE HZEE 02, 04, 06,
0.8, 1.0mgméE 100 4% H7Vsto] 48417+ vt vk
o] gkad Fof] AL AANL A7FE 10% (wiv) TCA
(Trichloroacetic acid) 100 (£& 715t 4Tl 1A 7FE<t
gk F FFHFE 4-53) A Hsl] TCAE AASL A2l
plateS AZsIFTh. 2 3 ZF welldll 1% (v/v) acetic acidell
=0l 0.4% (w/v) SRBEN-S 100 08 H7Fskar Ad290A 30
B 5o AN AFEA 42 SRB AL 1% acetic
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acid2 4~53] Ax AF, AZA1Z1 T 10mM Tris buffer
100 (4E Z7skd GAAS ol & 540 nmollA] microplate

reader (Molecular Devices, USA)E ©]83ld §3=E 5%
5}1th (Rubinstein er al, 1990). 8¢ MX (HEL 299)¢]
AZERT 2+ GHAEF FHE S oA 4L 53T
F 7} FolMe] AE B4 gk X A A 49
W Z selectivityS- AlAFIH T

FHEA S I 24
B Ee] MEEA

Selectivity =

3. Bcl-2 ol &l

1x10% Axel HMEZ A3t cytochrome c2] Western
blotting® 913 AEAA B S Easieich I Feks=
o 2= wiAE AASL cold PBSE H7FSt = scraper®
AEE FH8IAT 1027 YRl AJ5ag #5400 4
9] cold buffer A (10mM Hepes-KOH [pH7.9], 1.5mM
MgCl,, 10mM KCI, 0.5mM DTT, 02mM PMSFE, 0.1%
NP-40)ll 2 gt} GellM 3082 WS oAl 10
27+ Jugs & 4513 F5AS sl g i
ZA3 & 93} 70CoIx] BaspaA ARSI

AollM Zeld Z Az o 40mbE 9% SDS-
polyacrylamide gellolA Tris-glycine buffer® 7] J%53I3A
t}. A719E0] Bt gels H8]5le] westen blotting ]l
A% & 7)o transfer bufferS A-¢-3, 50 V2 2A17F A
©]3}3 membranes F2]5}e] 3027+ blocking solution® =
blocking3+ ¥ BelXL Z-& Mcl-19] th3t 12} A& H7is)
o 1AZF et WkSAIH T MembraneS blocking solution®
2% & 719l horseradish peroxidase
phosphatase’} &%}5|¢] U= anti-mouse immunoglobulin G
A E= anti-rabbit immmunogolbulin G A& 3 7}8k]
3037F REESITh. flollA el 2Fo] PZBS, PBSTE ®Ho] 7t
WA} membraneS 4123k ThS membranedl] ECL ¥4 AJek
< A7l REEAIZISE XA BE] AR AIRE F1F =234
Zrh o] 7HFHE g x4 dHo|lHE 938l densitometer
2 =339} (Yen et al, 1986).
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Table 1. Comparison of extraction yields of Artemisia princeps
Pamapanini according to extraction methods

Extraction process Solvent Yield (%)
Ethanol (607C) 5.83
Simple extract Water (60C) 10.4
Water (100C) 16.6
— Ethanol (60C) 7.2
Ultrasonification Water (60C) 13.06
extract .
Water (100C) 20.51
40
35
.30
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5
0

02 04 06 08 1

Concentration (mg/mt)

—®—60T water
---E-- 60 ethanol with ultrasonication
se-a--100C water with ultrasonication

—&—860T ethanol
—&—100C water
---©-- 60T water with ultrasonication

Fig. 1. Cytotoxicity of the crude extracts of Artemisia princeps
Pampanini against the human normal cell line (HEL299).
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inhibition ratio (%) .

06
Concentration {mp/m2)
60T ethanol with ultrasonication
B80T water with ultrasonication
_. B100°C water with ultrasonication

08 1

60T ethanol
£160C water
Q100 water

Fig. 2. Inhibition ratio of the crude extracts of Artemisia princeps
Pampanini against human cancer cell line, Hep3B.
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A7 YA EL Hep3BE o8-8t AR S5+ A7t
23 dHNE S oA €4S veRd Aol 087 1.0
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B 60T ethanol with ultrasonification
E360°C water with uitrasonification
B 100°C water with ultrasonification
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E60T ethano!
O60T water
01007 water

Fig. 3. Inhibition ratio of the crude extracts of Artemisia princeps
Pampanini against human cancer cell line, A549.
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Fig. 4. Inhibition ratio of the crude extracts of Artemisia princep:
Pampanini against human cancer cell line, AGS.
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Fig. 5. Inhibition ratio of the crude extracts of Artemisia princeps
Pampanini against human cancer cell line, MCF-7.
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Selectivity .

0.6
Cancentration (mg/mt)

02 0.4 0.8 1

- 8- 80T ethanol with ultrasonification
= ©- 60T water with ultrasonification
= 4~ 100°C water with ultrasonification

—8—60T ethanol
—e— 60 water
—a—100°C water

Fig. 6. Average selectivity of the crude extracts of Artemisia
princeps Pampanini on cancer cell lines.

Inhibition ratio (%) .

= extracts freated
. ultrasonification

60T Ethanol

60°C Water 100% Water -"simple extract

00-5 O5-10 [010-15 015-20 D20-25 (125-30 C30-35 £135-40 E140-45 W45-50

Fig. 7. Average inhibition ratio of the crude extracts of Artemisia
frinceps Pampanini on the growth of human cancer cell
ines ‘according different conditions (ultrasonification,
solvent and temperature).
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w2 o] olfol Wi AE|eE MEANY (physiological
cell deathy?] A A%t A= F2ol| Eojaol Tlex|
Ak of# A A MIEAPL, Z cell suicides TS HE
3H] SAA dojui, ojn Yehs AIE o] 23 W
sk= FHAAFEA (necrotic process)ZHe ZF)7F ATk, Apoptosis
2 Bge o] 7IA (Kerr ef al, 1972y A o8] 7]3olA
UFT TR NESFE FX3R b 593 93 @gst
3 Atk
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EtOH Ex.
60T

Water Ex. Water Ex. EtOH Ex. Water Ex. Water Ex.
60T 100C 60T(x) 60T(*)  100T(x)

Control

10D 117.79 282.64 123.38 102.99 62.238 333.28 7472

E60T ethanol
160 water
01100 water

Ocontrol

B 60C ethanol with ultrasonification
B 60T water with ultrasonification
B 100T water with ullrasonification,

Fig. 8. Expressions of vcl-2 in Hel299 by the crude extracts of
Artemisia princeps Pampanini.
(%) with ultrasonification.

oncogene)® apoptosisE 'Wasle] AEL] AES AATIE
758 sl Aoz dEA Yal (Korsmeyer, 1992) o] 3
2o} AHEQL bel-2 B BA}Eo] 26kDa 2 M| EFEE0}
o] uk] ¢x|3ttx sH=t)| (Hockenbery et al, 1990) 3
Z ATFA bel-2 Te] WL ol FF Al AAF
247 A28 544 B e AeE vepE o
(Castle et al, 1993; Colombel er al, 1993; Leek et al,
1994; Lee et al, 1998). & bcl-2& c-myc A7} F23}

o Mxe] FAMES doF 4 YA (Vaux et al, 1998)
2 ol YoE, WEy, AFES, A & SelMe

Zape] AEo] U gL mAEe ZoE dEHA U
(Yunis et al, 1989; McDonnell ef al, 1992; Campos et al,
1993). ¥HH | bel-2 Al FHY R Aok 3ixke] AESo]
&A0] FAe] AEERT wvky RIE vl vk (Pezzelia
et al, 1993; silvestrini ef al, 1994). wWehr o] FH=}e
ksl e AAFAR apoptosisE ARSI AEFEE AFAT
o o|g WA FHARE P LA o 7t
A §47 we 37479 FFEE FHAA & Al Ao
= Roz A AUk (Clark, 1991; Lee et al, 1999).
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