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ABSTRACT

To investigate the antitumor activity of mugwort(Artemisia princeps Pampan.), petroleum
ether extract of mugwort was partially purified by a silica gel chromatography. Among several -
fractions, the fraction which was obtained under the elution with acetone, showed potent
cytotoxicity against mouse leukemia cell line(1.1210), human colon cancer cell line(HCT-48)
and human hepatoma cell line(Hep G2), but was less effective with normal cell line(mouse .
embryo cell). Acetone fraction appeared to be glycolipid by Benedict test and the major fatty
acids of the lipid were C 16 : 0, C 18 2, C 18 : 3 by GC/MS analysis. (Korean J Nutrition

31(4) : 799~808, 1998)
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800/ % A Eoll 23t FAE F4] oA

AHET gln a2 AR 2 oJelZgo dME Bol
Hﬂﬂoi glq_lS*ZZ).

& (Artemisia princeps Pampan.)& =3} (compo-
sitae)o &3l thdAl 2R oz 74 g o
40041 2] Artemisia % 218 F oF 3009 %] %2}
gl AL o, o%, BF 91 FoEE B
o &L 0 B duddo s AW HE Fo
© Y AAdo] Fol FEAR SR vf§
g A Foln, 423 3 o] Bo} AF2AL 9
T AFoBA FFY Welhs RaVE Q). 2 &
T AR YIIRol=, g, £7]3A Fo| £ gl
3, ZR7E 0.02% Fslel Jen o F4Rowe
cineol, o-thujon, sesquiterpene, sesquiterpene al-
cohol #lof] ofdld, A Fo] FHH Aoz WA gl
o ATt 93%ate] P48 benzaldehyde,
pinene, myrcene, cineole, 2-pyrrlidinore, camphor,
thujone, 1-acetylpiperidine, caryophyllene. couma-
rin, famesol & 117KA17F BaElon]™ 2o] 3w
g 35tEe] EdRo] A EHE rHAtin g2 g
o 22 (A. montana Pampan.)& caffeic acid, ca-
techol, protocatechuic acid 5& ®o] g8, o
kst &7t stk e n”, &9 A4 AR
o4 santolina alcohol®] 33 84S 7}tin Bx
HA?. A, AT} ool A kA2 Pol AL
Hol 29 &9 FFL A9, EEAE Y= Y,
e, 74, 9 AA Foll 2tk LA Ut £
9] oMol B} AT Ut Lees} Lin®e 3
Z(A. lavandulaefolia D.C.) & ¥ 83 $%9] 2] 24|
FEAdo] 545 RIS, Xu TV £:(A. capil-
laris)9] F84 FEE0] FTIUARIAES @437
€ &9E JIRdn 2aslgn, o 9)d) 29 Wz 3
T2 Yo P= EHE vl U}

ojotE B PBPL ZhE AokA] 9 A Eo]
AL 5 GHAEE e AEI b Y,
Sato T °lE YA g FLALS FIPslod
F2Hgo] AL oA e FFe A& AN LA QA
22 WgE ol83td Al PP S S u}
At

mebx] £ AT E Fo fE AJEo] oA A
o] Z1ZAEE AHE £ JeA FAskR, A1E Al
M FLEFE 7R V15 HEo= AxlsAS
W9zt &Ko) FEANES FEsl] 4o Wy
YIEAE, QA AFGAE 2 A A Eo) g
4 oA Z3E HEsln, FEAES BAslyd

NE 2 e

1. g WA

£ (Artemisia princeps Pampan.)2 73+ 78kl
A AR et 44 Ko Adsl] 393 agdlA A
ZNZ F 2712 3l AP L A2 AL
o L1210 ¢ Ee] wjdd Fischers HjzlolH,
HCT-48, Hep G2 2 AF vlol4lE(mouse embr-
yo cell)9] vjFed& Dulbecos modified eagle ¥iA]
(DMEM)Z Z¥H(horse serum), $ob 8 (fet-
al bovine serum), trypsin-EDTA¢} 5] 8o} 2% G-
IBCO(Grand Island Biological Co.) A1 &% A}&3}
k.

F2847 Yol Mallinckrodt A%<, He
7V AZntEa el A FAE Biosil A 100
mesh® Bio-Rad A &<, E22¥ 5, M=, g
|9l Merck AFES, 29 A2k Sigmarl 15 A1
< AHgsIAT

2. N NE

E Ay A8 A EE mouse Fa2] B o
HRAEQ L12102 QA1) A7 £ HCT-48,
A FAAMEL] Hep G20193, AAAEZRE AF
BlobAl ¥ (mouse embryo cel)E AM3IATH 11210
AL} HCT48 Al Ex zeithetw o)zhst Aslstn
AolX in vitroZ W] W AL AM3IE I, Hep
G2 ME= ATCC{America type culture collection)
Atell A F]l8le] ARl on, AF vl TE JAlgH
ICR mouse®ll* F3 elo}s 7Aulo] 13} viFaie] 4
Aol AHg-3iT)

3. 2ME QN YYNE HY

L1210€ Fischer®} Sartorelli?’e] ¥hi oz wjers}
et &, TEHE 10% T3 Fischer's ¥R A
25 9B Arlela] 16%25mm 2719] Foldx
Aol £33 5 37C F71N FHE §AAA
vjFaict. 28)m, HCT-48% Hep G2& 5% S04
84 2 A7 (antibiotic-antimycotic) S d7}3t uj
X (DMEM)Z iAoz sl Zalra == 35mm
HEZFHA A o]¥AIR & 5% COyt SA5E 37T
CO. #2704 vjgslad A3 ARgSIATH?. ol
719 HMETL 90% E3MFEH(4x10° cells/mL) =2
A=W 432 H4(phosphate buffered saline)&
AlA3L 0.05% trypsinfEDTAS 1mL Y3 10837



271004 Z2AA A v o Al wjFslict.
AL AF wfebEe] W FPE 913 ICR mi-
ceS PATA 13UA == dol] BiolE Aol 7192

A o] EYA A2l @ F AEE Belaint 10

% $otA&Ao| X349 DMEM WG oz 14} vk
£ I, TN FA T ERALE Hesl] A2
g 278l Ao ATt

4. YN E QU FYNIZS BIHA[(doubling time) 57

L1210 ¢AEE Alg 3o 2x10° cells/mLel Hx
2 Buj3 o2 37C9 CO, 7] WollX +38& §
ANA wlFAA FAPEE AESFE AEF F
A72 F43 o] & EAISl 1 F4 FHo2RE
AZEF7 2002 F7IEE L85 AHE A
ThO g A E£91 HOT-48% Hep G2 2 A4
¥ AF viotA| o) Hi7}AIZHE 2 2 E 9 3~4X
10* cells/3mLo] & o247 F 23 FAH=
AXE 2407 DA 02 EJAE Al R &
NEF 3712 7t slEFA Y] AXFE SHstn
olE EAIFl] 11 F4 FHoBRE AT M2
Z7MEed 285 € AHS AHEEg

5. %9 §3 4B F&

%(200g)< ¥L33t 5 H{old(2L)S &z 2
g g2ZoA 37 40T F2d ] FFAT FH
8} 0.22pm AR 2 73], AFFE7] (rotary va-
cuum evaporaton) & F&A7]3, AA7tAE o] 83}
o gujE P43 9 5 AZ FHE 2Fsn, 4y
Aol Ao} Fooerd 3o o g w2 vk
Yol 348l AT,

6. MRO1E 5389 Y I=2nETHM FY Y 2N

£o] Afod F24E(0.50)< Z22XF(5mL)
o &A1 F Hej7h FH(2.5%30cm)l T 33R
o 222XF 175mL, o€ 700mL, "IgE 175
mLE A2 Z8 4 DA R BYE it of
YA e 7 gAY YL AR 2R E £,
oM E #3, W £Yo = It o5 0.22
rm AN 2 et §uiE SRk AAT A 4
ol AHg-SisiTh

o) 4ol 2243} oPE B HES 7

9317] gal WA 3Hmethylation)A|A®, 7k~ A=2v}
B9 (Gass Chromatography)2 #A8ln of7]
A gLzt Ja2E5E AFEM(Mass Spectrometry)
& AANBIATE B4 248 Table 13 2t} =3 of
AE 2o o] FRAUA &eldlr] 918 o}5 F

LR G B 3104) ¢ 799-808;.1998 /801

Ao 2 7}BaIAIA Benedict A8* HASITH

7. SNE N BT HOINE A ofMan B

%o Nfold 3553 B azneagye 2
Z2XE §Y, olHE I, deg BIE Tl
SAE F2 A AN S|k L12109 A
%9 ARl 328 4 222XF Y oHIE £
g, vgks o] FrdE FFF vix|d] M EE 2X
10* cells/mLe] =% A71% 3 AP H] H &
37°ColA wigetaA wjFA17PE (24, 48, T2hr), &
% ¥4 (40pg/mL, 80pg/mL, 120pg/mL)E 2t 29
AZFE AZS 23712 S8 2T (G4ES
B2 g2 ¢ vwedd. a3, T-75 Feh239
A] ¥joFgt HCT-48 2 Hep G2 5 A M EE EY
A Aelste] 2@ F ujFd e gAsta, 35mm
HEZZGA Z 3mLA 2ol o]2A1Z] T oF 24A)3F
vjFsle] zh P ETL ZF HAo 23, F2lEo] AR
71 < 2~3%10° cells/3mLEUS Wl 2} F2& 4%
o] ¥4 (100pg/mL, 200ug/mL, 300pg/mL)Z

Table 1. instruments and operating conditions for GC/
MASS

Hewlett-Packard 5890 Il GC
Hewlett-Packard 5988 MS
Electron ionization(El)

Instrument

lonization method

El condition Electron Energy . 70eV
Source Temperature ;. 250T
Trap Current ; 300pA
Column Ultra-2(50m x 0.2mm x 0.11pm)
Detector Temp. 320TC
Injector Temp. 300C
Carrier gas He(0.5mL/min)

Temperature condition 60T {4min, 10C/min)- 300T

Table 2. GC/MASS analysis of petroleum ether extract of
mugwort and Acetone fraction

Comr Content(%)
ompounds
Petroleum ether  Acetone faction®

1 Cl6:0 13.99 22.81
2 C18:2 10.81 12.55
3 C18:3 18.28 27.69
4 C18: 0 143 1.29
5 C20:0 1.43 0.70
6 C22:0 2.07 3.19
7 C27:0 - 1.49
8  Unknown 51.99 30.28

Total 100.00 100.00

2 : the fraction obtained under the elution with acetone
in silica gel column chromatography
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o g oz AYsiga, Wt e 10% ol
Ho] 48 DMEMS AMEsIon, oldE £
et Adaiay. zze] ¥4 736 o
& Aol sl Ztzte] 258 vt WjFTS) AE
228 = LS 2. 248 gz2Ey
Hlmsle 228 ArhldTel AZ 24 9 2494
o AEE Vehjm, AMEge 228 W7l w2
Ao} Aol vls) Zag MESe] vlEEH ()
#oz Yehi ole A X7t AME A2 Uehit
228 Frt WFTO) WP B2 ZAM L5}
A EFETG Solud 248 veha, &
N ESHTE AdE o] Zol5W A &2 Ui
2ag(0p)= ST MIGNTS SYATE- F0 AT5
D229 WA ZAAES -2 U4 A TS
X100
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%100

59 Hfold 25 % E22XE £9, oME

£, vge 289 A3 A &AE 22 5
oA wlwsr] sl &9 G E o 2ol FEA
o 1 291 (unit)= A1 87F FEEE S0 e wiFy
Xz AIEE 2447t WGP F, 22T v mEe
Zt AT A X w7AIZME 22 AFAT e &8
He gl mLT E7E 4 AE F289 Az 5%
o2 3ttt

8. AME PR ZNGY UE N I 2X 5T

HCT-48 A Fujgel] obE £35S 100pg/mL
2 300pe/mL 4 H7Fstar, HOT-48 Al X5 72A12L vl
&M AP 2T AE BFe] ¥stE 244
iopch @u| oz wAs] AXFA GAAGE
WA EZF, HCT-48 LA Zugdo] ol E
¥8$ 300pg/mL Hrteta 72413 Bt wiedetuA
HE2FT v ws] GAE 27] £ v &S Al
X Z7] X &371(size distribution analyzer)&

ol &3l Slaisict.
0t 2 0F

1. SME R BYME] B HARKdoubling time)

B d7oA A3 112109 wi7EA7H2 oF 12413
o2 Chu¢t Fischer™e Hxm9}l Uxslgdz, HCT-
482 24X 7tS 2 Morita 5%9] Hue}l dx|go] A
Ho = FAH 3 1SS ¢ 4 UMk Hep G29] w7}
A7 28~32A| 7|, AAHIEAD AH wiopE
o] W7 A7 SR A 3= 32~36413t] 1)
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Fig. 1. Growth curves of L1210 cells in the culture medium containing the petroleum ether extract of mugwort and the elut-
ed fractions throughout silica gel chromatography by solvents. A : petroleum ether extract, B : Eluted fraction by
chloroform, C : Eluted fraction by acetone, D : Eluted fraction by methanol in a silica gel column chromatography.
0—0 : Control, YV : 40ug/ml, A @ 80pg/ml, o—a : 120ug/ml



2. %9 2 88 BN

2] Nfold FEE oMHE B &S 7t
azatEgs)e} AFERE AAF A} Table
29} 2t} %9 H{od FEFEL F FH] Cl6:
02! hexadecanoic acid(palmitic acid). C18 : 221 9.
12-octadecadienoic acid(linoleic acid). C18:3%1
9,12,15-octadecatrienoic acid(linolenic acid)@1,
2 gl C18: 09 stearic acid®t C20 : 021 arachi-
dic acid, C22 : 02 behenic acid Eo] #<l=glon,
n|geld 71 Al €3l (long chain hydrocarbon)
Sol b Uehgrl. %o Mfold 289 ¥ =2
2olEa#uda AL oldE £ Benedict H2
E 43 oz yeht o] £go] @A JRE X
33HE EAEAT) oM E B FEA LS C16: 0%
hexadecanoic acid(palmitic acid). C18: 291 9,12-
octadecadienoic acid(linoleic acid). C18: 3%1 9,12,
15-octadecatrienoic acid(linolenic acid)&x, 1 ¢
o] C18: 02! octadecanocic acid®} 020 : 091 eicosa-
nic acid(arachidic acid), C22:0%] behenic acid.
C27 : 02) heptacosanic acid’} 2% EA31927, 4
A thike] migtel RS sl slio] FAHUT

3.8 FTEYRY NI FA AN

L1210 ¢AIZE &9 M{od F&E5 ol& 2
azvtEasisle de F22XE BY oMHE £
g, WS B8-S 47 71 v FAol 24, 48, 72
A g} Fo T2 FAL Fig. 13 2. & 2
AESF 1.5%10° cells/mLel™ Ro] 24, 48, T2A|7F Hj
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F Fo] TRTE 6x10° 2.2x10° 2 8x10° cells/
mLZ wieFA 7t A stel wat At S EE v A
od &5 H Aol F4lo] AAHU &9 Hf
old ZZ2% 40, 80pg/mL H7MA F4 &L 4T
%ol 86%. 67%. 48M3t ol T1%. 51%. 12N ¥
o 36%. 24%A1. 120pg/mL W7HolE 24N &
o] Z2]o] A3) A Y. 48. 7282 WlF Fell=
Z2]-80] 22} 15%9) 8%°1%4tH(Fig. 14). o€ &
S 40pg/mL H7F %A 24, 48, T2M7F Fol F4]
go| 33%. 20%. 13%2 MEZ4 o] JAHAR. 80
pg/mL, 120pg/mL 871 WlFA] AP gof 244]3F Fof
~T7%. —80%. 48X13t Fol| —T1%. —82%. T2Nz
FollE -79%, -82%E AX7} e AldEE &Y
& BE9vHFig. 1C). 2223 F ¥39 F$= 40
80, 120pg/mL A7} vidolA 247171 Fof] F2)&o]
91%. 67%. 44%°1Q3. 12Xt 3ol 36%. 25%. 15%
2 24 AdAAHN} A Jelth(Fig. 1B). dgE
23] A9E 40, 80, 120pg/mL A7} v el A 4
o] 24Nzt Zol| 91%. 8%, 22%°1UT, T2AIZ ¥
ol 36%, 30%. 15%2 S22 283 SAleH
vo =4 AAZHE BYck(Fig. 1D). %< Al
9 2259 ol S22 4 AR T AE
74 AY AZuEyolA oHE £YoE oy
3, 22T E B3 vghg 2ol vejd &
Fgto] ePgT)

HCT-48 YAEE &9 Hf{od 38} S22

g 23 oE &Y, g Y& 47 Hriek bl
ko] 24, 48, 7243t HIYE Fo| T FHL
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Fig. 2. Growth curves of HCT-48 cells in the culture medium containing the petroleum ether extract of mugwort and the
eluted fractions throughout silica gel chromatography by solvents. A : petroleum ether extract, B : Eluted fraction by
chloroform, C : Eluted fraction by acetone, D : Eluted fraction by methanol in a silica gel column chromatography.
0—0 : Control, =<7 : 100pg/ml, XA : 200pg/ml, o—o : 300ug/ml -
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Fig. 3. Growth curves of Hep G2 cells in the culture medium containing the petroleum ether extract of mugwort and the
eluted fractions throughout silica gel chromatography by solvents. A : petroleum ether extract, B : Eluted fraction by
chloroform, C : Eluted fraction by acetone, D : Eluted fraction by methanol in a silica gel column chromatography.
0—0 : Control, <7 : 100pg/ml, A—A : 200pg/ml, o—0 : 300ug/ml
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Fig. 4. Growth curves of mouse embryo cells in the cul-
ture medium containing the fraction eluted by ace-
tone throughout silica gel column chromatography.

0—0 : Control, 7 : 100ug/ml, o—0o : 200
pg/ml, O—<¢ : 300pug/ml

Fig. 291 2t} &, 2% A 24 2x10* cells/3mLell A
24, 48, 72717 Wi F diET 4x10% 7Tx10% 1.
3X10° cells/3mLE vjFAIZt Aol upel A} F4
HAuth Mgdd 22E 100pg/mL 2 200pg/mL
A7 g Folle di2eF & Ao] glo] FAaa,
300pg/mL H7F vikoll e 24, 48417 Wi Foll &

21 go| 25% 7 F2lo] JAE izt 72417 vl FFol AL
Hgo] -20%% ME/} APEEE A4S HATHFig.
2A). oA E £8E 100ug/mL A7 vl wl= 24,
48, 12N S8 ¥ AbEgo] 10%, -5%, 51
%% F2o] A3 A L AFEHEACH, 2000g/mL
2 300g/mL 7} WA APdEe] -45%°A -90%
AR AE7F A AABEE @3S B ol E £ o]
A 24 oA L Apd A4S Jehd e ¢ F Ao
(Fig. 2C). 222X & 23 s 239 A%
100pg/mL A7} vl gl A AFelled &5 H7AIgt
AR F2e-E Ve, 200pg/mL, 300pg/mL
A7t H PP E = SVl met & Zolst glo] &
A gx) 2327} vle ke 29vh(Fig. 2B, D).

Hep G2 ¢AIEE £9] H{od 257 S22F
g 2 oMME BY v BES 47 3718 vk
oA 24, 48, 72Nt Wi} & ZF2] THL Fig. 39
z2th 2 2% AT 3.1%x10° cells/3mleld Aol
24, 48, T2A1ZF Wl FF vk AIZE Al wel 5.8x%
10, 1.2%10°, 1.8%10° cells/3mLE A2 S4 5340k,
Afod 32ES 100, 200, 300pg/mL H7sld
48A17t WlkS 44%. 32%. 5% TA&S HYR
(Fig. 3A), $Y3 27l F22XF £ A=
80%. 29%, 9%. W+ 229 74 80%. 73%.
60%2] 5284 B9} (Fig. 3B, D). &}, o4&
89 A= 122 idF 28 © APE 8ol 9%,
-42%, ~61%= AT 24 ¢ Ahd AnE v
el (Fig. 3C). Hep G2 Al X tlgh 23340
M= A f{old FZ2Eo] GME F2AA FAio] ofA
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Fig. 5. Photomicrographs(x 100) of HCT-48 cells incubated with or without(control) the fraction eluted by acetone thro-

ughout silica gel column chromatography.

A-1,2,3 : Control group incubated for 24, 48 and 72 hrs., respectively.
B-1,2,3 : The group incubated with acetone fraction 100pg/ml for 24, 48 and 72 hrs., respectively.
C-1,2,3 : The group incubated with acetone fraction 300ug/m! for 24, 48 and 72 hrs., respectively.

E 7o 2 o|PHALS FAE = AUt

AAANE] AFH wlolHEE 13 vigstn, 2 =
2rleagge] 2t 238 F 71 GAE S494) 24
o] & obE £& S HUlst] F4=4 Fig. 48 4%
o &9 A ES Tx10* cells/3mLolA 24, 48~)7F v}
T NFFLE 1.2x10° 1.8%10° cells/3mLE A=t
Z2131d v]3), ol E BEL 100ug/mL H7) ujok3t
=2 SAE&0] 16%, 471%°I191, 200pg/mL 2 300
pg/mL AH7¥eted 48A12E Wi Foll -5%, —3%<] w
$ G2 APEEE B} ol oHE ®Eo] g2 ¢
AEe g B2 4 JATHL Hole Ao HF
A Aol & Vel Ao, FAHEL v
o M= opE BEe] At APd R} A e
As & F Yt

Az og Zo] Hfod F5E7 o|F AYAA
Y Azvteavsie AL oME £& ¥ L
1210% HCT-48 2 Hep G2 59 gAIE 3l =
S AXE F494 AAE JeRila, A3 2L AH

HjobA| ol = o gko] 2SS & 4 AT £2] Afol
g F22o A$E L1210, HCT-48 2 Hep G2 A
oA 22t 96, 270 D 300ug/mLe] 1 unitE: JERY
1, oA E £8e} A9 11210, HCT-48, ¥ Hep G2
AT 40, 60 L 80pg/mLo) 1 unitE YERIKT.
O E YL Hfoe FEEHT} 11210, HCT-48
2 Hep G2 A 2ol thall 2tz 2.4, 4580 2 3.80)
F& A4S e

4, HCT-48 M I YEO| O|A= FF

Zo] Mfod 22E5F d2 B4 AFol gAIx
P Walo] nx)E dg 1) 98 A9 anEa
#ole] obHE BES HCT-48 ATl 100pg/mL
% 300pg/mL A7kekm 72413F wheskEA M) B
g H3lE dnjFos #ET An:s Fig 59 2ot
TNAA ] h2E AESL(A-1,2.3) B5 )k A)
Zrol At wpg} FgF oz FAEG o olbE
£8<& 100pg/mL H7F MiFd 723$(B-1,2,3)= vk
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Fig. 5. Size distribution curves of HCT48 cells incubated with
and without the fraction eluted by acetone throughtout
silica gel column chromatography.

0—0 : Control, &2 : Fraction eluted by acetone

ARt B3l M} A7t Aadtm mefo] o3t 915
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