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The Effects of five kinds of Artemisia capillaris Tuos fractions on Cell Viability, Cell Cycle
Progression and Fas-mediated Apoptosis of HepG2 Cells

Jong-Hoon Yi, Young-Chul Kim, Jang-Hoon Lee, Hong-Jung Woo

Department of Internal Medicine, College of Oriental Medicine, Kyunghee University

Objective : This study was carried out to examine the effect of five fractions of an aqueous extract from Artemisia capillaris Tiuns.
Methods : The queous extract from Artemisia capillaris Tune. was fractionized into 5 kinds of material. We observed the effect of each
fractions on etoposide-induced apoptosis, cell viabiiity, cell cycle progression and mRNA expression of apoptosis-related genes in human

hepatocyte cell line HepG2.

Results and Conclusions : The data shows that butanol fraction of Artemisia capillaris Tauxe. has no relation with cell cycle, however, it
inhibits apoptosis significantly and the action may be due to the suppression of Fas and Bax genes and activation of Bcl-2 gene.
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1. Al

MTT: 3- [4,5-dimethylthiazol-2-
yl]-2,5-diphenyltetrazdium bromide;
Thiazolyl blue, Etoposide: DNA

damaging agent, Solutions: Hexane,
Chloroform, Ethylacetate, Butanol,
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H:0, DMSO

2. HZE

At el 7H A EF9 HepGe
American Type Culture Collection
(ATCC, Rockville, MD)%j 4] 7o
], 10% fetal bovine serum$ ¥ &3
DMEM(Gibco)ol A B#T} AEE
F713 5% CO: #70|A 37CN 4
=4

3. IzlEtsi=| FH|

AL A5z PuEe oA
o4 FUson 615g¢ 80T B
39 904 2% $5e 1, $293)

(Christ LDC-1, Alpha/4, Germany)ZE

o] &3t 70.6g¢ AxFEES Y]
11.48%2 &8 230}

Helx @& AR F 30gE ] &3
o, 12} %&£v2 hexane, chloro-
form, ethylacetate, butanol, H:0¢] 5
7HA ol =4 1 g ¢4
sample 30g< ZFFH 300mldl| =9l
T} 71 ¥ hexane 200mlE 2o, 41
g8t A2AL Hol hexaned ¢

_YL
nL
rlo
_{

H

Eo} chlorofromg 2@
£ FAAZS chloroform fraction
£ 9=tk A E39 ethylacetate
200mIZ Yo Baghth ALz‘z_o_q_o_ ol
ethylacetateE Th Y& i &
o} AAZ3}A ethylacetate fraction
£ dET. BA EZ9 butanol
fraction 200miE do] Egjsidh. 4=
91& To} butanold g} & BE
2 EZA %3} butanol fractionS &
=

ol e 22 ok2g T 27

r\r

#Z 4 uj2l DMSO, chloroform,
butanol, HROE 0] &3}ef thA] =eiA
100mg/ml 8] ¥E 2 stock solution$
Azt 5Tt

4 ZHK| =0 Cst k2R 2

T271%9 UA 100mge 1mlg £
tj(hexane, chloroform, ethylacetate,
butanol, H:0)d] %¢f, B7® FEE
10ug/ml, 50ug/ml, 100ug/mls T2
Fojatal 717} 6AI7E, 1247, 244138,
48A17to] A7gt T 0.1% trypsinS &
HEE 3)43}o] protein, DNA, RNA
g F239th AT qig dE &
Aol $3he DNA damaging agent$]
etoposideE 10pMe] FEZ 1247

A58 & oA o TFHALE
A3ttt

5. MTT Assay

MTT 5mg/ni-& PBS(phosphate
buffer saline)s| o] pH 752 2%
2 0229 filter= o33t} stock
solutiong THE4Ith 1 & 10742 A
¥E 281 e 10048 cell
suspensiond] 104 ¢ MTT stock
solutionS- A 7}3}9ith

MTT stock solutiond)] cell suspen-
siong A7} A2 37 0A 347
BZ3 £ 10049 0.04M HCl in
absolute isopropanolg Z}7}+¢] welloj]
2y & £%ée blue formazan
crystals§ ¢H43) A7 E49
£37F ¢ ¥ 570nmol A ELISA
(enzyme linked immunosor-bent
assay) reader= OD(optical density)
E &35t

6. Cell Cycle £4

Cells pellete(5x10%)Z 0.2ml PBS

of A7l T 2ml of ice-cold 75%
ethanol/25% PBSE #7}ste] 1AA|
7t} PBSe| ZEsA AdHA N F
100ug/m RNase $} 40ug/ml Propid-
ium iodide(PD)7} ¥£3¢ PBSAA 37
TE 3087 sjeksith FACScang ©¢]
£3l¢ DNAY %& FFgct

7. Cpp32 Protease Activity
Assay

10044 2] lysis buffer(0.5%NP-40,
0.5mM EDTA, 150mM NaCl and
50mM Tris, pH7.5)¢] A ¥(7x10°
cells)E €3)A]71F 15000rpmef A 10
27 9Eded 4aag Aun
20449 cell lysate%} 1804 9] reaction
buffer(100mM, pH 7.5 HEPES, 20%
Glycerol, 5SmM DTT, 5SmM EDTA,
and 1004M Peptide substrate)ol|A] 37
TolA sttt 405nmo)A ELISA
reader o]43te] ODghel W34

2 dur

8. Quantitative RT-PCR

EE RNAE single-step methodo]]
o3 wope AZ2RE 23 2
23 19 RNAE MoMuLV (Gi-
bco)9} random hexamer primersE
o834 cCDNAZ &2A1AIZ]c) PCR
o %4 Z7e RNAZSE £ 2
71ere] cDNAE 14 = 1:82 £§
9 4t PCRY Z Alo]E2 95
¢ denaturation(1 min), 58-62C ¢
annealing(45 sec)¥ 722 exten-
sion(1 min)e]th.

9. DensitometryE E3t 24

(RT-PCROIM LI= EE0 Cist)

IBM3 8 #H#FE] A Molecuar
Analyst program(version 2.0)& °]§
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Fig 1. A.Control(No Fas-antibody) B:Untreated(Fas-antibody only)

C: Butanol fraction

Table 1. Quantitive RT-PCR by Densitometry Scanning(gene/GAPDH)

Gene/GAPDH 12hrs 24hrs 48hrs

Fas 1.500+0.254 0.785+0.106 0.600+0.028

Bax 1.50010.056 0.980+0.155 0.915+0.148

Bcl-2 1.145+0.134 1.515+0.190 1.715£0.077

Cpp32 1.210+0.212 1.255+0.205 1.1751+0.304
& laser densitometer(Bio-Rad)® & ¢ 8] X o) 4 = butaonl, H:0,

M A3 JFTE EMEcKTable 1).
. & &

MTT assay?] ZIofA oz
butanol fraction £ T2 F5i3F 4
Z712 2dch 3§, etoposide H T

chloroform fractiond| x| 84 Z71&
B¢ o1}, B3] butanol fractiono] A 2]
Z717F A&tk o] & butanol
fraction.cl] HAEE S 77 Tl
< vehdth Cell cycle analysis®] 2
3} Qe 7+ £EEE] HEFV]YE
3kg v ok

D: H:0 fraction

DNA fragmentation assay] Z3}
9121¢] butanol @ H20 fractiono]
91491 A apoptosisE FAsH= EH7}
A%t} Cpp32 protease activity assay

A3 21729) butanol % H20 fraction

o] Cpp32 proteased] activityZ A3}
NFA L™, £3] butanol fractiond]] A
o|g g FI7} FEHATHFIL).

9]o] E(Table 1.9} 21(Fig.2)d
Ueld Z3E 293 H butanol
fraction® Fas ¥ Bax geneg A3}
o, Bel-2& 7270 =8 Cpp32°ﬂ
= o1FY 998 UAY Bt 2
oko] Cpp32 protease activity assay°ﬂ
Ne Z49AEH7 YePE oY, RT-
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—— Fas
—&— Bax
—4— Bcl2
—x— Cpp32

12hrs 24hrs

48hrs

Fig. 2. Quantitive RT-PCR by densitometry scanning(gene/GAPDH)

PCRoA = gene £8
okolt}. o) 2179 butanol fraction
o] Cpp32¢] E&d & AAstA = %A
ok 2494 e &2 drke groltt
oj4tS £ Hm, 2149 butanol

fraction HepG2 cell®| apoptosisE

AA7F LA

1) Fas expression

12hrs(=1.32) 24hrs(=0.71)

Fig. 3. Fas and GAPDH expression (=Fas/GAPDH)

{Butanol fraction with 100ug/m!)

3) Bel-2 expression

12hrs(=1.05)

24hrs(=1.38)

Fig. 5. Bcl-2 and GAPDH expression{=Bcl-2/GAPDH)

(Butanol fraction with 100ug/m!)

gene regulationg 3 Atz gl
T AL Yrjgt
Quantitative RT-PCRS A 83 23]

[ /\Ea-l 295 AFA gL A}x]

2) Bax expression

48hrs(=0.58)

/12hrs(=1.46)
Fig. 4. Bax and GAPDH expression(=Bax/GAPDH)

IV.Z &

19723 Kerr < apoptosisg A
F Y Z(cell shrinkage), 3¢ £43}
(nuclear fragmentation), M| ¥32]
o}l(cytoplasmic budding), apoptotic
body2] ¥ AJ(formation of apoptotic
bodies)o 2 Ay on, oA 4,
ufolg{ 24 FE, AIDS 5 3E 9
Ao 83 98 @38 A
Z g3zt

952 ge 9
necrosisdl| A & &

AWM Az e AE
£29 AxZd
7)& 9t apotosisol A HE §3 9]
Z4, A¥% £%, membrane-bound
apoptotic body ¥4, #9] G472 F
%, DNA ©#g Fo| dojutz, F2

3
-
°

AE F89
= 27} 7

AL, ez
BN Ty

Fis
FEA

24hrs(=0.87) 48hrs(=0.81)

(Butanol fraction with 100ug/m!)

4) Cpp32 expression

12hrs(=1.05)

48hrs(=1.66)

24hrs(=1.38) 48hrs(=1.66)

Fig. 6. Cpp32 and GAPDH expression(=Bcl-2/GAPDH)

(Butanol fraction with 100ug/ml)
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Fas= TNF-receptor familydl] 43}
= $HAZ apoptosisE Yo zith o
ok 74| £7} Fas-antibodyd] &3 4=
¥ ™ apoptosis7} f-2Ht}. Cytotoxic
T lymphocytes(CTL)e] ¢f3] Bt
go] dojd WX apoptosise= Z 98
o:ltcl‘-_o_ -3].;}4)

BaxE Bcl-29} H|&8 +2E 717

2 94T Bol2st 2T 239

Bcl-22 9480, Bel-2(B-cell
lymphoma-leukemia-2)E &2}
26kD2] protein©. 24 chemoresis-
tanced] 28 AL el o2

ZF9 =2 )3} apoptosisE block
s §0) 715 M YT %9
A e

RT-PCR(reverse transcription
polymerase chain reaction)& %%
0% £ 477 RNARHe| AHe
¥ Northern blote] 248¢ 28s=
H o]tP#9, 7]Z Northern bloti} 9]
2 YA FAAEA A 5~10ug9)
RNAE 222 @t 13 F4da
o Argel BEAolBE BARE 97
¢ WHo2 v3(Leolehel RNAT
02w B4 $aze) ¥4 7b53h)

HES BZE7F Hofuhe, 944
Ago) BadkA gt A g
2 R EANESH AT ALS

HolA2 gtk 28 AE EE 27
& 78t B4k template”} 100
ghi] o)Ato 2 ZZ = AJAZ o3
of LR PCRAY Fo
product®] H7]% %542l DNA-band)
SETOR ZJE AME B2 F ¢
= w3 44402 M3 9o 4
29 2 RNAE 0|83 & 2
o A douA & F 2

\1

cDNAE A#=z gAsz 27+L
PCRZ 510}04 3 AF & A (densito-

e BT

& AP AL ERS ERELER
9 Egolw, AT YA T
o Azd FHMES FH2 de
AEEH I YT BB = 3he] 25
Aol A& Artemisia capillaris
THUNB.9| of¥l #olu, #hake i
23} R, A ZE, JEEOM UG,

2: %—ﬁ—-&ﬂ%a%, 375 zl

§ 59 A2 A9 54 997
o A4 $E, BEY 8% 3
831 99 743 280] Hehta, 42,

olx, FFALE BT,
B FHoR e mhsd A
Hoo A7ES USind, WRNEE

o g% d7=, BVe EHAERI
AREES B0l 83 &7 1|
Ae dgE BaY D, FVe RN
ZH S EME EHME ¢ 2 $Fe
Aupo] AEH k&AM UfE) kR 3
€3 o34 4 AR 59
E%0] IS Bt ERETS
o g3 ATE=, £ HWRHEREY
MG #HF AFA FA - obF
A ATs4 2 ojud FAEE
Uehlz] ity Buslged, F<
8 ko] HRIFFH qﬁ‘} HA g
A FATH AFEERE, 0] B
BRI AT 5k 7 o] 7“1]3.’:E§Z—}% L
Bcl-2, Bal-XLe 848 =o HEAL
1 GAslE 248 BT, "
< WERHATEIR A ©] etoposided] &
48 X 2583 94 Cpp32, Fas,

& 722 HaselAn. o

0I5E - HYH - 0|FE - 22 367

Bcl-29] 28 & A3l apoptosisE
AAe= T3/t &8 2udd
E, 0 ERS EREEEOmE ol
THNESZAH, AEF7] 2 DNA dam
ge-induced apoptosis®] #]X]& <4 3F
£, KO ERNEE) TAEEA, A
37 ‘;‘ Fas-mediated apoptosiso]
& 78t e 2

of 482 F3 S dAY
butanol fraction®} H:O fraction, &3]
butanol fractiono| A 7] 243}
H 4] Fas mediated apoptosisE 73
3] AAste, AE %’%‘3 FolHA
e gl 75 E BIdE “E’Jra
7ML deE & F AT £ o
3 g3 7|4 FZ apoptosisE

4-3l= Fas 2 Bax gene_4 ] ]
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