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Effects of Five Fractions of Artemisia capillaris THUNB
on TGFS1-induced Apoptosis in HepG2 Cells

Ji-Hyeon Lee, Jang-Hoon Lee, and Hong-Jung Woo

Dept. of Internal Medicine, College of Oriental Medicine, Kyunghee University

Objectives : This study was carried out to examine the effect of five fractions of aqueous extract from Artemisia capillaris THUNB(ACT).
on TGF, 1-induced apoptosis, cell viability, cell cycle progression and mRNA expression of apoptosis-related genes in human hepatocyte cell

Methods : This study employed Tryphan blue exclusion assay, DNA fragmentation assay, Cpp32 protease activity assay and Quantitative

Results : In the Tryphan blue exclusion assay, the butanol fraction of ACT with TGF8, | showed magnificent (Nice word, ut is it appropriate
in a medical abstract?) viability and the H20 fraction of ACT with TGFB,1 also showed higher viability than only TGFS, 1-treated group.

DNA fragmentation assay showed that the butanol fraction and the H20 fraction carried inhibitory effects on apoptosis induction, with the
butanol fraction displaying greater effects. The Cpp32 protease activity assay showed that the butanol fraction decreased Cpp32 protease
activity. The H20 fraction of ACT had no significant effect on the Cpp32 protease activity.

Quantitative RT-PCR showed that the butanol fraction suppressed Bax, p15/INK4B, p21/Wafl, PAI-1 and increased Bcl-2 gene.

Conclusions : The daia shiows that butanol fraction of ACT increases the hepatocyte viability and has the hepatocellular protective effect by
the suppression of TGFS, induced-apoptosis through gepe regulation. (J Korean Oriental Med 2000;21(1):53-61)

Key Words: Artemisia capillaris THUNB(ACT)., TGFA1, Apoptosis, Gene regulation
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D R718uE o &3 AXP LY 2

A7 30ge o} &3, 12 FZ & 7<) hexane,
chloroform, ethylacetate, butanol, H202} 57}A] £ujjo]|
=t 2 e 94 sample 30gS FF 300mlo] =
oIt} 1 ¥ hexane 200miE Wol, ¥ 1 Eel3it}. 4359
& %o} hexaned T G FES FAUZA
hexane fraction& A=t} &2 chloroform 200ml-& 2
83t} 3l&2 2o} chlorofroms Edth H2 ¥
2 ZAAZ3M chloroform fractiong &t}
%ol ethylacetate 200m/ & 2ol FEjgich FFAE &
o} ethylacetateE & 3
o} ethylacetate fractione A=t} Al B2 butanol
fraction 200ml & o] Eg)3it}. FEd LS
< gk F2 B EE £4 712319 butanol fractiong

Yo M R

04‘—-
QoM 92 229 oeg 24 $38019) DMSO,

chloroform, butanol, H-O& O]

/mie]

&3ta] O] 5 A 100mg
FEZ stock solution$ A28} t}.

2) b o ti gt kEA

-4 TGEB19)| 2]3} apoptosisE =37 3l 2ng/
ml 2 4ng/ml2] porcine TGFBl R&D)E < 5x10%/well
o] A Eol| 24, 48,72 A7 B2t 2] 3 F cell death®] %

2 B4, 9lo) 2A7%E EY o|54Y 3,
TGFpB19)| €& apoptosisol] ¢FE-o] n|2 &= G8S 43}
7} $8td = 4ng/nie] TGFRIE 4817t A2 str) 2 3l
o oln} A AelHE kBe AFFEE 1, 10,
100ug/ml 2 3}S1 31 48A17t0] A8 T 0.1% trypsin&.&
A EE 343} protein, RNAZ FZ&3}th

g d
1. Tryphan blue exclusion assay

S5 AR AT 2] FEREE HeE 7

AEE 34389 th ice-cold PBS (phosphate buffer
saline) 0.5m/E A E pelletg
tryphan blue solution®. 2 G443t & Hemocytometers

ol g3t £ NE NTE &F o}»OﬂE]—

suspensioné}‘l ol &

2. DNA fragmentation assay

GBS AMelstd 4 AVEE A XE F43 F PBS
(phosphate buffer saline)Z 23] A3t} 2mi 2] ice-cold
75% ethanol/25% PBSE Yo} MZE 14759t 4T
Al 1A gtch PBSE thA] 23] A& 8 & 100ug/ml RNase
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9} 40ug/ml propidium iodide(PI)2] PBS<A] 37C=E 30
27} wjFgheh. M E2 5%3he] FACscang o] &30 &
BYAE FRIT

3. Cpp32 protease activity assay

1004 9 lysis buffer(0.5%NP-40, 0.5mM EDTA,
150mM NaCl and 50mM Tris, pH7.5)9l] A E(7x10°
cells)E 4341715 15000rpmol| 4 1083 94 2] 3o
Arzl-g 3t 2049 cell lysate®} 18042 reaction
buffer(100mM, pH7.5 HEPES, 20% Glycerol, 5SmM
DTT, 5mM EDTA, and 1004M Peptide substrate)ol] 4] 37
CollA Hjeksith 405imo 4] ELISA reader® o] &3}
OD(optical density)gte] Hst54-& A=t

4. ¥z RT-PCR
1)RNAS &

(D GSS solution®] A2t
250g9] guanidine isothiocyanate2 293m/2] 3:}
Z75d ¥ F 9719 thAl 0.75M sodium
citrate 17.6ml 9} 10% sarkosyl 26.4mlE 20] 65T

ol A stiring @ & o Astod BF AT

(@) Solution D2] Az
GSS solution]| 2-mercaptoethanol <
T2 Yol AzE.

® 107782 M 9 solution D 5004, 2M sodium
acetate(pH4.0) 5045 Ho] & &3 3 water-
saturated phenol 5004, chloroform : isoamyl
alcohol (24:1) 10045 go] 10%3t vortexingd}
A iceof 1587 WX 3t}

@ E£FENS 15000rpmo) A 2023+ A4 Ee] 3t
299 458 %o F32 cold iso-
propanol 10004 E Fo} -70THA 24A17F A
Al AT

(5 15000rpmol| A 2087+ A Balsta] 288 A
3 & RNA pelleteS 100% ethanol3}t 70%
ethanol2 A 33 ¥ 3042 RNase-free waterd]
= spectrophotometerZ ©]-&3to] RNAS] %<&
29351

2) cDNA2] |z}

0.1M9 &

O3 22 2402 A|38 St
Reverse transcriptase buffer 24
Random hexamer (10 pM) 14
AMV-RT (10U/ 1) 14
dNTP (10 pM) 14
RNase inhibitor 054

RNA lug

@ &g-gdo] 2047} HE2 sterile waterES H7}3t
T 420l 1583 A8

@2 A5l 80u9] & Yol EFF F PCR IS
of o]-g-s}Att

3) Primer®] A3t

(D House keeping gene
GAPDH
: Glyceraldehyde-3-Phosphate
-Dehydrogenase

@ TAR- |
TAR-1
Bax
Bcl-2
Smad?2
Smad3
Smad4
p15/INK4B
p21/Wafl
PAI-1

4) Quantitative PCR

O 7 cDNAE Udez g Zo] ARE £33}

Ak,

10x amplification buffer 104
Mixture of ANTP (10 pM) S
GAPDH primer 1 (10 pM) 24
GAPDH primer 2 (10 pM) 24
Template cDNA 4
H:0 774

(2 GAPDH primerZ ©o]g3l] tha9] ZH2E 36
cycles PCREH-2- A 83ttt
a. First cycle

Denaturation 5 min at 94T
Annealing 1 minat 59°C
Polymerization 1minat72C

b. Subsequent cycle(34 cycle)
Denaturation L minat94C
Annealing 1 min at 59°C
Polymerization 1 minat 72T

c. Last cycle

Denaturation 1 min at 94
Annealing 1 min at 59°C
Polymerization 10 min at 72C

(® PCR products& 2% agarose geloA] 100V, 10%
7t A7\ %38 ¥ densitometerE o} &3to] Z}
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band®] ¥71E % F}stgich.

[¢]
3l 2E GAPDH PCR products®] %S
W2 A Zslatict
®9e) 2AE vge? taget FHA g PCR
W2 Alate] ARl A ZEE A gt
Target gene®] PCR%Z7A & th-&-3} 2t}

Table 2. The Effect of Each Fraction of Artemisia
capillaris THUNB(ACT). on TGFfS1-induced
Apoptosis of HepG2 cells in Tryphan Blue
Exclusion Assay (TGF31: 4ng/mi, ACT fractions:
1.0, 10.0, 100.0 ug/ml, Total cells: 500, Cell count:

Cycle Denaturation Annealing Polymerization

o Sminat94T  Imna$9T  Iminat72C

-quent 1 min at 94C Iminat59C  1minat72C

Last 1 min at 94C Iminat59C  10minat72C
¥

1. Tryphan blue exclusion assay

+X TGFB1¢] 2|3t apoptosisE &<135l7] Y3l 2ng/
ml, dng/ml 5 =9] TGFB1L 24, 48, 72417t 371X 2 U+
o] A2lgt ¥ Tryphan blue exclusion assay S A] 3§ 3t% 2
B HemocytometerS ©]-£3}d dead cell S &4 3151t}
I A% 4 g2 (contro) 2 TGRA1A 2 E & A+
Z, A FolA] AL cell deathe] =7} A5 4
oAUt Aol SIS 23] A 2] o7 FFH
A O} 2THTable 1).
Table 1. The TGFS1-induced Apoptosis of HepG2 cells in

Tryphan Blue Exclusion Assay (cell count: dead
cells, total cells: 500)

TGEB1 treated
TGFp1 Control
24hr 48hr T2hr
2ng/ml 41+4.2 127+7.1 212+113 300+2.8
4ng/ml 44+7.1 164+3.5 258+134 319428

o]Fe] dEoxe o5 4ng/m ] TGES1E 484
7+ A2 sle] §-E5) = apoptosisel] FEo] m)X] = AL
2A43t9ch. 2 A3 AA 9 butanol fraction I H20
fraction©} apoptosis®] 2| EAE A= A o2 YEG
om E3] o]#3t 3 butanol fractionol| A FE A
o} 23] AA AEdae] Han TFUAE T &
th3- 7} ZTHTable 2).

2. DNA fragmentation assay

TGFB1-induced apoptosisl] th3t ¢k&o] F3E Lo}
27] Yo, AR 7k 28EF TGRB1(4ng/nl)E Al
Fd3la] DNA fragmentation assayE A 335t} HA
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dead cells)
Con TGFS1 TGFf1+ TGFAl+ TGFR1+
-trol only 1.0ug/mi  10.0ug/ml 100.0ug/mi
Hexane 385+ 2400+  2320%f 2495+ 2455+
3.54 424 141 6.36 13.44
Chloro  41.0+ 280.54+ 2725+ 2740+  258.5%
-form 424 16.26. 20.51 24.04 26.16
Ethyl 33.0% 283.5+ 267.0+ 2750+  260.0+
-acetate  5.66 38.89 43.84 22.63 26.87
Butanol 320+ 2915+ 2430+ 1860+ 1245+
8.49 45.96 3253 16.97 778
38.0+ 2660+ 2410 2055+ 178.0%

2.83 3253 22.63 23.34 14.14

TGFALE 4ng/mlS] FEZ 6A1ZF At <171 2+ £8
2% 1, 10, 100ug/mie] =2 4242 X3 F, FA
scang Al st

23] 4% A3}, Sub-G1 phase2] apoptotic body7} TGFS
1% A2l gt Foll M= 2389 AdA 42 47.3%, 50.6%
%=1, butanol fractionS 37 23 ZAE =% 1.0
ug/mlN A 40.1%, 40.8%Z, 5% 10.0ug/nlo X 35.2%,
20.5%%, % 100.0ug/mlo) A= 25.9%, 248% % Bo &
Y& A #AE 1, HoO fractiond 7| A
23 FAME X 1.0ug/mA 42.4%, 403%%, 5%
10.0ug/mlo| A 38.2%, 35.9%%, % 100.0ug/miN s
32.8%,29.6% % AaE e FA-E HHh 28] 48479
g FFHA = 5 Zi(Table 3).

a

Table 3. DNA Fragmentation Assay by FACscan (%)

TGFB1 +
Normal  Control  1.0ug/ml  10.0ug/ml 100.0ug/mi
Hoxane S80% 4720+ 44951% 4840+ 4445+
0.85 0.14 021 1.84 0.78
Chloro 695+ 4860+ 4970+ 4505+ 4555+
form 050 226 141 1.20 2.19
Ethyl 625+ 4970+ 5080+ 49.15+ 4645+
acetate  0.50 226 2.40 1.34 0.64
Buanol 10+ 4895+ 4045+ 3235+ 2535+
u 0.14 2.33 0.50 4.03 0.78
wo 675 4990+  4135% 3705+ 3120+
0.92 255 1.49 1.63 226
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3. Cpp32 protease activity assay

Apoptosis®} AFAlo] 3lE FHA Cpp32 protease
activity 2 £ 31t} 4ng/mie] TGEB1¢} Q17| 7} &
Y& 100ue/nlE A2l F 30F 2 60F - 2719 A
PHE AT} 23] AP FiI EFHAE Table
4o A5G TH

Table 4. The Effects of Each Fraction of Artemisia
capillaris THUNB(ACT). in Cpp32 Protease Ac-

tivity Assay

30mins 60mins
TGES1 only 0.668+0.015 0.770+0.009
Hexane 0.6791+0.011 0.790+0.003
Chloroform 0.647+0.003 0.779+0.004
TGFf1 | Ethylacetate 0.673+0.006 0.767+0.017
Butanol 0.650+0.001 0.494+0.008
H.O 0.655+0.025 0.705+£0.024

Table 404 H. o] Q171€] 7+ 8 E Z butanol frac-
tionol| 4] Cpp32 protease activity?] #Aé}2 Hc}. thgt
o] A x = H20 fractionoi| 2] Cpp32 protease ac-
tivity®] At S th $El& 7] A butanol fraction
o 23} Cpp32 protease activity A3} 2 FACscanol| A %
Zd apoptosis A4 E ThA] 22181t} Tryphan blue
exclusion assay$} DNA fragmentation assay©j|x] #2 5
¥ H20 fractione]] 2|3} apoptosis GA| & o] A@olA
Ol EQ 57 sttt o] 3¢ AgolA = Quantitative
RT-PCRE A&te] apoptosisst BHEE §27 B4
o eFEol m|A|E S AU

4. Quantitative RT-PCR

Ag7Ae) A%HE Ed2 oo 929 butanol frac-
tion©. 2 FE] 24249l TGFfl-induced apoptosis®] Tl &
A EH7} BAFo) wet, TGFRI(4ng/m)F} butanol
fraction(10 & 100 wg/m)-& 48A17F A 2)et gene
regulation§ #+Z quantitative RT-PCRS- £3lo] EA3}
%tk WA RNAE F53t] cDNA % primerZ A 2t3
% PCRYHS-S AlPstn A7|AES A EE product
Z densitometer2 3 %3letuch 293 4.2 23 6
BN ARV eA & 43S BHE AU 23]
Age] H77 TFHAE TABITH(Table 5).

Table 594 H.5%¢] butanol fractione A2} leveld]
A Bax, p15/INK4B, p21/Wafl, PAI-1& 94|39, Bel-2
= Z7FH T o]9)9 TAR- T, TAR-T, Smad2, Smad3,
Smad4ol = & Y&FE v|AA FUch

o]/dE F38HH, €129 butanol fractione] HepG2

{rl

Table 5. Quantitative RT-PCR by Densitometry Scanning

{gene/GAPDH)
Gene/ Untreated Butanol fraction Treated
GAPDH TGF only 10ug/m! 100ug/ml
TAR- | 1.277£0.079  1.317+0.008 1.303+0.018
TAR- [ 1.281+0.069  1.278+0.039 1.294+0.011
Bax 1.393+0.134  0.686+0.009 0.613+0.016
Bcl-2 1273+0.008  1.946+0.062 2.344+0.123
Smad2 1.122+0.150  1.185+0.095 1.211+£0.150
Smad3 1.296+0.021 1.305£0.020 1.165+0.070
Smad4 1259+0.057  1.320+0.006 1.277+0.015
plS/INK4B  1.855+0.093  0.883+0.025 0.836+0.065
p21/Wafl 1.959+0.078 1.138 +£0.028 1.109+0.021
PAIL-1 3.682+0.324  1.430+0.387 1.041+0.084
2 GAPDH
e S TOR- 1
PN
N -
=8 Bcl-2
Smad2
Smad3

| Smad4

p15/INK4B
ERRE -2/
PAK

Fig. 1. Gene expression.
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Fejat ofet A Ee] A3, GUAY 4% TY &
7HA A 2-$ 82l apoptosisEA = o] Fo]Z e} o]
2]& apoptosis7} EAHAY B 287 AELE AEA
7} AR o2 AAS ] HAE BES] A Y
uh A H A apoptosis] 99 E FH 8] A A7t
gurs] APsn glehen, R Lo g MEY HF
necrosisd| A& EE A X FH71 AAEA A3
AE7 BA 1, 9o g BEE AEAd ofsf g4t
& Yo7)e HHA, apoptosisl A& A FH 9 F4,
A £ £2Z, membrane-bound apoptotic body2] &4, 3
447 %, DNA 9Hg 5] dojvn H2AEe
SA L) th A2 golf ofa] Atk Al "ok
Apoptosis@ -2 A E o] Alg7|HolBE A Ee F4,
AEF7) 5o #9dte AL A2 daHY
apoplosis® e 4R )5 F2 AT
apoptosisZ A|ZeHA| dle Eoje] 98 3=t 7HE
Zo] A7" o] Fase} TGFfIelt}. o] & TGEA1E 4
A E AAE AR ste Aoz de ¢EA el ¢
AE, AgA 1 , AR EGAA FEPA T
apoptosisZ 4 Z_E]- 34 A EA M= 2] Zo
U apopt051s7} dojut1 e Al EY A Y(preneo-
plastic) ZH Zo & HdF = H 5oE Kol Ae|eA
ZANHY e 7EA Fol 99| A EoA L@ WAY
ol TAE A BEHo) popiosisE 4
Rz 2390

Transforming growth factorA(TGFRy= A& 1 o] &<
oull 2 Mzl &AAZHtransformation)S 7 3=
o1zte] iz A %Z‘_ﬂ otk 1980\ ¢l Sporn¥} Todaro
= Moloney sarcoma virusel] 2}3 &2 o] 14 3tE mouse
3T3 A EE iR Fol FAAAE BHlstet, ©f
Z2101 27} rat NRKA| E9} 22 v]ety AIE% FAA
A7 e $ES 2 e AAES .
sarcoma Z-21912t¢] NRKA| £ FAASA] 7= A2
A& TGFas} TGEfztx o] &8 Sl Ao t&
chull 2 o] 39 749 AxQl Aol X
TGFex EGFAIAE AR3AzhF&Ad A st=

o=

Abk-e 3] AKnecrosis)
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EGF9} §A13 B9l 7o) ¥hall, TGFfe B AAAE
o} 220X BH)EE A 25,0002] homodimer® &
2%, W, AR, 2 A% Sl o] Ed%e MEE
o 2492 WHAP. o|F TORR: J21F 59 2
A 2o AL 22AATIE AARIARG = 7}@1@ <l
A Q1Ao] 1 collagendd ol 7283 £ O)XPOIBL T3
T3} B-du7 249 AA AL-& e T UUR
g4& JHA R sttt ARde] ZE A dHe ol &4
TGRBE A% B2 o] Folghe AMdol wulsiA =
t}. Atk e TGER1,2,39) A|71A] o] & (isoform)o] &
44 YoM TGRS familysl 431 T B2 53}
A4 AQolM FSHFEAS 322)9 2HE A6
= AzEA dEdo 2Ry HAE £24< Inhibindt,
FSHe| BH|E Zz13lE Activino] 1986\ 3¢ 8r& 4t}
£ o] Bdhe ofriA AzlEA o] TGRS
familyo] 5\‘3}‘:‘ Rog gEArt o] F LRHFAA 7}
A FHG o]g e TGR1o 24 &%, uA, & oA
theF BulEh H 2o fAA A2FE TGREZE Alx
g1 9o d3sge 3 4gS & ASE 7dEd
v, TGFfe A dJgjz2d de] AAsta 1 +24
SEI= XY (nucleotide sequence)o] 7+ YA A H 3
FEd o]z 7R 443 BEHY gle H Fo] TGES
AR OE ANIN B4A 43S SRTE AN
t}. &, TGFP= EH;_EZ‘%?J )F AR LEA e
H 25l 53] A2l 52 9 £3te] 2Holy AE

9 7149 4 o 9L dr AA= 9=24
(soft tissue)o| vt x2S A L &4 AT A
Fogto] & deiAl a g M, JHF3} Foie

A4 Asto|L} Zm A

)\/ﬂ IL]-Z—]Oﬂ_Q_ H]ia}- Z_]—& 1}. ]_
3 474 49 5 A%

F

2
dhels og] oty 9=

OW

O "o
% 299 WagdE Bagel Basin 99 1 A
32 Z3}3}H4|(neutralizing antibodies)E ©]-£3 0 24

A& o] AFES X R YFHCR 82 F e
7]_&—_}\4 o] 7\]7‘]'54.1_ olrhs,

TGFB2] M&8ta 242 A1¥(Type 1) 2 A2
(Type I) receptorel] 23] dojuh=H] o] &L
membrane serine/threonine kinaseS ZA] heteromeric

2% trans-

receptor complexZ ¥4 3t} Ligand 25 -E target gene
of] o] 2% TGFB signaling pathway+ %41 receptorg} 2
gale Ao zRE AFEG e,

Smads®] AL dppfrAa A A B ZEH o0
199737 ¥ E] TGFB signalo] wi7js s A XU A =Zel
Smad familye] &&o] 23] ATH7] A FsGch
TGFp family receptors] TGFB7} Z 33l complex&
FA3H M EAYe Smads QAHEEY THE Smads}
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Adste] Zggtt) 11 $F+ Smadlol A Smad771A] o
27k Qo] 247 72 2 AsADAA) Sl
7EA 3 9tk 23 Smad2,3& TAR-[ 3} AcR- [BE &
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