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Cytotoxicity of Water Fraction of Artemisia argyi against 11210 Cells
and Antioxidant Enzyme Activities

Dae Yung Jung and Sie Won Park®

Department of Chemistry, School of Natural Science, Sangmyung University,
7 Hongji-dong, Jongro-ku, Seoul 110-743

Abstract — The water fraction exhibiting anticancer activity was prepared from 70% methanol extract of Artemisia argyi
by stepwise solvent partioning. This water fraction (5 pg/m! concentration) showed a considerable cytotoxicity against leu-
kemic L1210 cells with a maximal value of 92% for 3 days culture. Contrastingly to such substantial anticancer activities
the identical fraction showed far low toxicity against normal lymphocytes than chloroform fraction of Artemisia argyi, mit-
omycine and 5-fluorouracil at every concentration ranging 0.01 pug/m/~10.00 ug/ml. The cytotoxicity displayed against
L1210 cells by the water fraction of Arfemisia argyi was found to be proportinal to the decrease of viability of L1210 cells.
On the other hand, O, ion generation in L1210 cells appeared to be elevated in accordance to cytotoxicity by the water
fraction with concurrent increases of superoxide dismuatse (SOD) and glutathione peroxidase (GPx) which are responsible
for the conversion of O, ion and H,0, respectively. These findings taken together indicate that the death of L1210 cells
by the water fraction of Artemisia argyi may be induced at least in part by the detrimental action of reactive oxygen species

(ROS) including O, in spite of substantial efforts of SOD and GPx to ovecome the attack of ROS.

Keywords (1 water fraction of Artemisia argyi, L1210 cells, cytotoxicity, O, ion, superoxide dismutase (SOD), glutathione

peroxidase (GPx)
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5 Al 2oz Re] Eehtol ARSI, Aok RPMI 160,
fetal bovine serum(FBS), culture flask, pipettes, membrane
filter:= Grand Island Biologica Co.(Gottinggen, Germany) 2]
A3, trypan blue, xanthine, xanthine oxidase, cytochrome c,
glutathione, glutathione reductase -2 Sigma Chemical Co.
(St. Louis. USA)ZHE] 1418} ARE3IA
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Scheme 1 — The preparation of the water fraction of Artemisia argyi
by systematic solvent partioning.
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mouses> etherZ vl A7) & AR T S 4718+ 0.15M Na-
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oflA &3] 308 FF Aol 94 FEelasith gy
Pasteur pipette® ‘s H& AAst <Jubr7} 284 E5E%
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L1210MZ0f Cist 224 =0 MEZSY - L1210 HZe F
Faee] MERA wkd 5% (€0, 37°C9 humidified
conditionold] o)FiFT} wix)E= 10¢69] FBSH ¥§<t RPMI
1610 8lAle] L1210M322] seed cell ‘555 5% 10° cellym/E
7}s U3 Ad Z7o) ulel conical ube Fi* 50 my culture
flaskell 4] ioFsoict. Ald] vk = 28] A|geision| a4t
EREES A7k & AEsAda 2ol viEiske Ak B
490 WslE FAsIgInt vijoke] FyEE NCI protocol! Vel w}
2} trypan blue exclusion WO »d4)] A3, -4 2 )
A5 hemocytometer 2 A|o] A=A AEFE A
Abstaict, & & W ZAE)R] oko 3 Zﬂ A28 wHaksto]
control#k2] WA ME49 vz g
(cytotoxicity) Z8]aL A& A|Es=o] thgh :"173}-7 Azg-e] WE
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Zols 7lste] MY 0,75 Markesbery'?e] Wl e g Aaf
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3] 550 nmellA F4EE S 0, o2 Ao 1]

#lsle] Yoj = ferricytochrome ¢ W8-S 21.2 mM*
em'9] FRAFE F L3l AxksIion 0, 0] AL
0, nmoles/10® cells/60 min® 2 EA3}3IT},

MBS A Bofo] =X —50 mi2] culture flasketh 10° cells/
mle] FEE L1210 9HES AEstn s BREES 1 gy
ml, 5 pgml, 10 pg/mi®] T2 Arker ekl 10 mE 27%7)
7t vijokst LA (10 min, 1000 g) 3lof A5de- aEu HA
¥ MX:= PBSE M3 8t o} 50 mM Na-phosphate buffer
(PH7.4) 1.5 miell AEAIA /0ol 524 #25si). o]
THNE AHEE Q000X g) 8t ATAL AEALH o= 3]
F&tn v|EZ=golrt 2¢E AAEE thA] 1.5 miY) Na-
phosphate buffer(pH 7.4y 7181 25375 21831 ice
bathrdell 524 33] Z2FTxEE sl ”]E:‘ E]"H matrix

o] EAgTtn ¢eizl Mn-SOD7} Sb50 = 5% 3o
mitochondria #-3¢] &4lslia fHo0F A]%o}?&ﬂ-.

Superoxide dismutase(SOD), glutathione peroxidase
(GPx), catalase BM&£H -SODEA 4L McCord &
Fridovich'®¢] el wa} 50 mM potassium phosphate
buffer, 1x10°M cytochrome ¢, 0.05M xanthine, 0.1 mM
EDTA, #4o] Z3E f4-8 25°Co|A] 1587 F-X]8keq o
d st T}& xanthine oxidase 78] ®ES-& 7)AlEi )
Xanthine oxidase & EANE EESHA] o2 gH] T4
§7}7} 2'F 0.0257F HEF 2A8Idrt. 550 nmel FFaE

2 S92 5EFF SYste) AMBAT) o|Foj7] RS 3}
04 cytochrome ¢ FYEEE 50%9A6H= SODS] 9 1 unit
2 A4t} EABAEES units/min/108 cells®. VFERASITE

Catalase 492 572 250 nm, 25°CollH &% #4405 2
AR 8z Maral'e] whgel 9sto] ojFolFth 50 mM
potassium phosphate buffer(pH 7.4), 12.5 mM H,0,, £4%
& 718ty AA gkg-do] 1 mZ} & &35 & 250 nmell
’\1 10% &9 & Sﬁ% TE% s dAste] Akt
F9 BAEE H,0, nmoles degraded/min/10® cells® e}
e l=

GPx] #4 %78 Maral'Pe] wpiel] ¢jalo o] FolR). 5
mM EDTA, 0.134 mM NADPH, 2 mM reduced glutathione,
1 unit/m/ glutathione reductase, EA5r 718fo] A vkg-ol
o] 1mlt HE% ¢ T3 37°ColM] 5RFRt A8 ¥ 0.16 mM
t-butylhydroperoxide$: 7F8tod 340 nmellA 3%-%<H NADPH2)
Agle]] oJslod ZhAaEE FEES M3 57431 H,0, nmoles
degraded/min/10® cells® GPx] &4-2 Jeh)iich.

Data &4 — A3L- 43 o) AASke] 11 Batghs
means*SDE ZAIEI 29 Student t-testii A133Hd p<0.05
& A feAo] Qe AoZ s *& HxSiich
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Eoll¥d E2ElS0| Maulrol cist SMAE - He% B
B 5ol oln] A%/ AtE AT} WA 42 chloroform -
2 gl Hal orA9) viwate] A date] disl el 5

d AEE 3] dste] BARE S5 7159 39t
|23 5-fluorouracil(5-FU)*} mitomycine AR&-38153 00 wlf-$-
SEAMFE 1ERe] o277k kel el Wt Al
%4& FA3ST). Table 1o AAIE Aol W= 0.01 pg/
m/~10 pg/m/9) FLEZ YA} B FHELS S
] &3 kAol mitomycine® 5-FUS) AAFelu}Fol tist &
ol wihg- AFERQ] 0.01 pg/midlAFE eRtr] A1&3815.0H
0.1 ug/midlMt= 21.4%~25.6%° sdsh 3] 28 AMA)
E 53E& T18 T °F 05 pgml AR FRolM Tk gt
A BF EDgete] e 28 4 5 Uitk

o] &9 chloroform ¥E & EREEY HeE B
A 001 pgmi~0.05 ug/mi®] “Folidi= 4 dulatel tist =
ol AL vhERA] Ak ¥ okt 1 o)ide] FmeME #
o H FAARG giAF 0 R 1/10~1/2003 v 549 R
0
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T At oks2] alre] EEEC] 5490] chloroform
SRS TS Bk A0 Hop HREERE FES] ¥
%"é "{}%‘Zﬂﬁl W 7R A AAEIACE wEkA] oA
3zof| thgt o] mih v Sl EREES] ddAlEAL) &
o ANEaR AR L1210M1 o) tigh AlZsAe] A

gali4s 2xalE0| L1210M=Z0] et MESNM ¥ Y=
o] A= Table 1%} Table Mol AAI=lo] Qli=t] &l SHE

Table I- Cytotoxicity of the water and chloroform fractions of
Artemisia argyi, mitomycine and 5-FU against nomral

lymphocytes
Cytotoxicity (%)
Concentration Vot CHZ; v
(ug/mi) ater 3 . . R
Hg/ fraction fraction Mitomycin 5-FU
0.01 - - 54 +26 75*32
0.02 - - 63*31 53*18
0.03 - - 129 = 1.3* 9.6 £ 1.2%
0.05 - 26*+23 188 +*73 174 £ 4.1
0.10 1315 3917 214 & 26% 256 *6.2
0.20 1015 2821 297=62 31528
0.50 33 *03* 52=*33 415 ™ 3.3* 56.8 & 3.3*
1.00 31x31 46 *25 781 *59* 635 £ 3.9*%
2.00 28 %19 9.1 * 12% 773 = 85% 63.7 = 84
5.00 43+ 08% 83 *41 8l6* 114 913 * 4.7*

10.0 56 = 42 145 = 2.8* 88.7 * 6.5* 89.6 * 5.2*

The culture was performed for 3 days in the presented concentration
of anticancer agents including the water fraction of Artemisia
argyi. (n=4)
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Table II - Cytotoxicity of the water and chloroform fractions of
Artemisia argyi, 5-fluorouracil and mitomycine against
L1210 cells

Cytotoxity (%)

Concentration ol
(ng/m)) ﬁvgactggn g“dCSl (::n Mitomycine  5-FU
0.01 - - 79 £ 21 63 =*47
0.02 25+32 19%x21 8542 115%38
0.05 38127 1814 227 x23* 189 £ 4.7
0.10 5116 41*13 29174 235%96
0.20 231 t75 85%46 458 =49 565 % 7.4
0.50 422 £ 43% 39.0 £ 52 886 * 75% 92,1 + 85*
1.00 414 83 483 4.7 86.1 = 11.3 99.2 * 136
2.00 58.5 £ 5.9* 50.6 £ 83 99.4 * 1.6* 954 £ 6.1*
5.00 856 £ 9.5 89.5 * 2.7* 99.5 X (0.8* 97.8 £ 5.2*
10.0 86.4 £ 11.3 925 £ 7.6* 98.5 £ 1.1* 99.3 * 3.2*

The culture was performed for 3 days with the anticancer agents
including the water fraction of Arfemisia argyi in the presented
concentration. (n=4)

Table III - The cytotoxicity and viability of L1210 cells treated
with the water fraction of Arfemisia argy:

Cytotoxicity (%, Viability)

Cor};egr/lrtnrai)tlon Culture period (days)
1 day 3 days 5 days
01 4718 75132 59*15
: (95.3 = 4.8) 915 * 6.4) (94.6 £ 8.3)
05 -39=*25 11.8 £ 4.05 213+ 72
: (93.5 = 7.8) (89.7 = 4.8) (88.4 £ 6.5)
1.0 -86 £ 2.6 273 £ 5.0 67.3 £ 5.8*
. (927 £ 9.3) 849+ 72) 862 £ 7.8
3.0 -5.8 £ 5.6 57279 793 = 84
: (86.1 = 8.9) (43.0 £ 8.3) (29.0 £ 7.9
5.0 74 £ 83 714 £ 89 92.4 X 7.8*%
: (812 £ 9.4) (259 £ 9.3) (10.2 £ 9.5)
10.0 182 £ 63 83.4 * 6.9* 9..1 £ 94*
: (769 + 3.5) (22.5 = 84) (79 £ 7.2)

£ chloroform ¥8% 723 mitomycine®} 5-FUE 22 vl
3lod L1Z210MIE] oigt AIESAG T 70 wje} Hahs 4E&S
2835193c}. Mitomycin? 5-FU= A%¥EQ 0,01 pg/miolA] B
B AZ54E Bol7] ARt wxel wel 2A Fr1sksih
F7K) 834 BF EDy, #to] BF 02 pg/ml JEZA AL
o cigt ALEATL i T2 A& A F YU v #
&2&e] BREET} chloroform & Eof 3t A|FEA B3
@l B2 mitomycine ©J\} 5-FURTH 28 AT ¥5 u}
2} 4ge AZEAS YEo] EDg 2 pgml 3EE JERG
o} o] 2 TFEQA FEHEZME JI AT AEEHES

Lehle $E2 Hold o] skol Addslrol thall veh

= EAL Table P BIE0] 2.8%9) 9.1%K Tt oFF A3]3H=
el Bzl g mjujaicke A& & ALk B3] EEE

E9] 54L& chloroform #3829 Axct 4 o} vkl

E3o] ohd EFE2] HEE FoIg 7 9 -HREYES] ki)
H £€ 7bsdo] e vtE gk o]gk wbde
mitomycine®| W 5-FUS] Z-$o11= ED. ;2 FE=° 02 jig/miel]
FEERG HY &
obx] 22t 29.7%$} 31.5%= YFEREGILE. A= L1210 HAXEE
50% AVESH= TEE VIE0E UK B AnE vln
st sl BREEe] AAAEZe| et B4o) 713 Ao
I WAEEE % ] didER 7FsAde] Sldka IEE Rl
o2 Ftae] e YES ¥ Y Table Il A|A]
HRo| AAFH oz AEEAT PETS M2 s &
F AATh FafEe] ERIES L1210 AX 7S W
Efpe X5 Sle] wmlgsle] AEEL 234 Fas)
o] NEFA0] g =& TFEQ 5 ug/miF 10 pug/miclA 3
o T wlFRE o] =SS A9 10~30%) B85,
54 A% MloS SAEUE Bels $ESHe AT} $ )
T #EEA &S A5 7 At e £ FiERE
3% EF-FE] o3 AR APt BAE o NEREE o
Ao Vehd 2HA F5 JRAAT eHERAL] ZHast HE
o] AEE YA ZaTd ke AL I Al 28 gAE
7} ArEE A9 £ ok ARSI oA dE) B ¢
] getAle] Zg7]o] AR C] apoprosis?] FEof &g Fo]
Uzl ZAY olE Fa%] EREE 2§ I FE JA]
apoptosistt T necrosis7t FiE AU 7S vt
I B g Q%
sl SEEEo| StEuIel HAMA(0,7) MY - ol
Al &) sl EREEC] L1210 Alxe tisf Yehds Al
EEA FAfo] Hol) ME2) apoptosistit ARHAPZ A ERl
3 Qi FAAS AT Sl A Howt olst A &
Ak 2AAIRQ atstassl BAEE A g gestual e
EREES sl STV APEEIEE dE8z2AS 2%
T3 o] GHEY AlHo| wE A Ak WA 55 Abh
(dioxygen, O)Z 5] A/gsle 842k~ #A|1E9 R Ax 8494
29 0,7 Ao TN e B2 Yol o GAFANE
Zhgof] ik whao] ks =X] Ejlstas) stk o4
AZEA o] ALl o] = wjok 1972] Z$-9f HEEA
o] Ho] dojui= wiok 3, 5URS] F7iel] dFo] L1210 Ao
afje ERIES 1 ug/ml, 5 ug/ml, 10 pgmi2l F52 7t
3le] wjokst oy AAE 0,019 @& s A7l Table
vell A=) Qle}, -4 A EEAo) Ao Yk s ¢
2 g% BRIES AV BER 78l 197 sjde o)
o] A 0,012 % 1 ug/ml, 5 ugml, 10 ug/m! %
749 X5 2,05, 227 7181 3.64 nmoles/10® cellsZ A control
#*Q! 1.77 nmoles/10® cells® A 2] 7t Hhdo] AliEAo]
EH3 249 EEEES 5 ugmi 1) pgmld) 558 F7s)

L
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Table IV — The generation of O, ion in L1210 cells by addition of
the water fraction of Artemisia argyi

Table V — The superoxide dismutase (SOD) activity changes in
L1210 cells with addition of water fraction of

0, generated (nmoles/10% cells) Artemisia argyi
Concentration Culture period (days) SOD Activity (units/min/10° cells)
g 1 day 3 days 5 days Ct‘;;c:: Cytoplasm Mitochondria
Control L77+025 232049 257 0.73 (ug/m) Culture period (days)
1 205+ 031  439+073 732 % 141 1 day 3days 1 day 8 days
5 227+ 154 9557 0.84* 1827 * 2.13* Control 313 +035 4.05%1.02 279+ 055 285 056
10 364127 806+ 182 17.39 * 1.44% 1 387 + 1.12 15.83 = 0.82* 2.64 + 034 357 £ 128

o] 33 viIXIZLS o= control 7S] 2.32 nmoles/108 cells
Bt} 34 o] B2 955 nmoles/10°® cells$} 8.06 nmole/10®
cellsZA & 0,012 WEF7IE with Yozl L1210 A%
o) thgt AEZAe] ule- =k A9 wid 5dAelelE 1 gy
ml, 5 ug/mia} 10 ug/mie) A% 7.32, 18.27, 17.39 nmoles/10°
cells2A] controlgt {1 2,57 nmples/10® cells®rt} 22} 3~7)9]
0,012 F713E Bt olejd A= 3% BREEo
L1210 GAZE APEAIE o] 94411 0,012 A4S &
k= o2 B 4 glor dA) AREHT e FdAle] &
£71&0] 2 B A9 IS 4K apoptosis 2R AHIE
A5 sk 0% & = qrh

ojejzto] Faljeh FEEES Hrtel o) 0,701 Aol
S7FHd L1210 A7} AR f-53% o] 0,012 ¥
AL 3] f3l o] 0,018 F53 247 Aest 71540
Atk 0,012 A3 wge gAJakao] AukE]l chrfapy 1610
oA & gEiA JAohAT iRl 41 A ¥iA H,0,2 A§sH
H, o] H,0, 9A] 54do] Qlom 2 th wAlel #5419 H,0
22| FAgEgo] Holo] #rld Folct, o|eizke 0,” — H,0,
— H,0 ¥hgo] Aoyl SJsixe A S Sullshs &
491 superoxide dismutase(SOD) 28] F ¥ ¥kg-2] Zuj
Q1 catalasel} glutathione peroxidase(GPx) &4 &4o] 71
Zolu g ol FAELES] BYHSE A3l S B
259 L1210MFe] st A=A @44k diArele] &
AE FPHRIZ2 s

I3 ol dikgta st AlEY AAE AEAond nEE
telolzo® 217 At Hollong E A% o5
e MEAdn vEZseol £E0F Fadl] 31 B
Utk AFEH O 2= LI210M T izt AIEEA0] A gl
7399} AEEAJo] TG 2AE 15T s el g} viEzt
A& L2104 X vigA] Fe% EREES 1 ugml, 5 ug/ml,
10 pgyml?] FEE 718l AXEAe] A9 v o= 1d
ko) wlieka MEHJo] RS 3UEe) HjkE AlaEitt.

HioF & L1210 AZE A3l AE oA Aed
Hoz AzARE n|EETolRES ZA5] 1529 SOD,
GPx 18] catalase 895 5743130t Table Vol ¢4 33
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5 4.03 * 2.81 38.67 * 2.63* 5.89 £ 1.03 17.83 * 1.55%
10 517 * 157 57.24 = 3.74% 7.56 * 2.01 2844 * 251*

Table VI — Glutathione peroxidase (GPx) activity changes in L1210
cells with addition of water fraction from Artemisia argyi

GPx activity (units/min/10® cells)
Cytoplasm Mitochondria

Culture Period
1 day 3 days 1 day

Control  2.78 £ 0.55 3.01 +0.84 1.85* 0.37 1.86 = 0.65
1 312+ 044 278064 213055 197 £0.83
5 1175 £ 0.73*58.44 *+ 1.35* 3.91 £ 1.04 9.58 £ 1.32
10 1822 £ 1.04%42.92 = 2.16* 5.09 + 1.82 892 £ 218

Concent-
ration

(ug/ml)

3 days

Table VII —Catalase activity changes in L1210 cells with
addition of water fraction from Artemisia argyi

Catalase activity (units/min/10% cells)

Concentration Cytoplasm Mitochondria
(ng/mi) Culture period (days)
1 day 3 days 1 day 3 days
Control ND ND ND ND
1 ND 0.02 £ 0.02 ND 0.08 £ 0.05
5 ND ND ND ND
10 ND 0.03 £ 0.01 ND 0.03 £ 0.04

ND designates not dected.

% & FEES ARISE o Axds) n)EEsao} EElojA
9] SODEAEA Q] sl B3t Axpr) AA=Eo 9lon ¢ojo
Table VIo| GPx &4%439) W3l 7231 Table VIOl catalase
a4 ¥isl AR|Eo e

Table V& Aol w2y AE=Ajo] A VYehlA] 9= %
7R & BRAES AV 5 Wriete] 197 wie
S meo] SODEAL ¢4 1 pgml FEXE AXAT vE
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