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Fas-mediated Apoptosis.

Effect of Injin Butanol Fraction with Thin Layer Chromatography on
Fas-mediated Apoptosis

Yong-Jin Park, Young-Chul Kim, Jang-Hoon Lee, Hong-Jung Woo

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

Objective : The aim of this study is to investigate the effect of Injin butanol fractions with Thin Layer Chromatography on

Method : Injin-butanol fraction separated by TL.C. MTT assay, cell cycle analysis, Caspase-3 protease assay, DNA
fragmentation assay and quantitative RT-PCR were performed to evaluate the effects of TLC extraction of Injin-butanol
fraction on cell viability, cell cycle progression and apoptoss.

Results : Scopoletin, luteolin, apigenin and unknown powder was isolated by TLC. Fas-mediated apoptosis analysis shows
that scopoletin has inhibiting function on apoptosis. Caspase-3 protease assay analysis shows that scopoletin inhibits activity
of caspase-3. Quantitative RT-PCR analysis shows that no activity on caspase-3, but apoptosis inhibition cytokine -Bcl-2- is
activated, and apoptosis activating cytokine -Bax- is unactivated.

Conclusion : These results show that each fraction of Injin-butanol TLC extraction, especially scopoletin, acts as a
protective function on liver cell viability, and inhibitory function on apoptosis. (J Korean Oriental Med 2002,23(2):57-69)

Key Words: Injin-butanol fraction, Thin Layer Chromatography(TLC), HepG2, scopoletin, Fas-mediated apoptosis, RT-PCR
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A dhd SFE2 F2 wEM A4
3l Z1gdel Jxn NEA AL BRAFK
ol tFstA A 8Eo gop. e HEL St
HBE S el 83 &3t viAe 43
BT, e HREEH 5 BRe Thz @
R T Aol dAor HE g 1 B
32483 o g2 9 A A Fatargeel &%l 9
=& B3l .EE'J &0l BBEN S el
A A7eld F4 - oblwA - ATEAE R o
W3 FAEE YehA @kt Bu sl

F 2ol 9Ae gkl gk g
Aol AxEm e, 1 dFHEe fHAe] &
dof wg H3LE 238l Aolu®. 1% Apoptosis
= 19723 Kemr 5ol Add WA= A% F
A3 A, k] Wejay 3 ovlely a4 7 &4
o 2lo}A FasE /| 2 3l apoptosise] o gko] 9l
7o) B3 At ool ule} HHEE o] &3 Fas vi|
o] FH2 #HATF7} Bol Mg g, 21 A
T2A FME ERERE7 ] A ZE SRS
2 Bel-2, Bl-XLe 848 o] A ZAMES A3}
T 845 Husiga, fre BEREFEG 7)ol
etoposidec]] &=AH 7HE BE &9 % Cpp32, Fas
o] B8-S A3t Bel-2E &4 31AA apoptosis=
AAets G897} 9SS Eustyoh &, S i
I USR] M ERA, Al EF7] 2
DNA damage-induced apoptosise]] 9| A& Ga<, F&
Y HEBUE el HAEZEA, AEF7]) 2 Fas-
mediated apoptosisol] U] G AFH L, F

R

M

MR e

7]%% Ei@% SN, E T HRES
b4 o) TGEBl-induced apoptosisel] 1
! %Oﬂ 1 butanol fractiono] 7ZFH &AL &o]31
Ne& Roge SR me RIS
g Eo] HMAFEEHY, AAXF7] I Fas-mediated
apoptosis©l| 7| X]& %4 gkol| A HA] butanol fractiono]]
A A E ool FREE ST
ool Axpe AT WEHEo] g ROZ R
A ¥ = Hfiibutanol¥ & & TLC(thin layer chro-
matography)e] WHo2 HE3td FE2ES Aol
1 ©|E FasZ w7/ 23} apoptosisel] 1]x|= &S
BEAAEskA Wl o 2 7123512 HepG2 cell&: 0]
f3lod A E FHEE MTT assay®2 &3 81
cell cycle analysisE Z3 A|2F7|2 @Az 0}9&13}. w
gt Fas-antibody 2 528 HepG2 cell®] apoptosis 2]
ARNEE dolrr] ¢35l flow cytometryE o] &35
apoptotic analysis®} caspase-3 protease®] Z4-8 =7

i
=

31 Fas AL WslE wolals] 93t
quantitative RT-PCR-& A|33le], frolAldde 2345
At Een} o]o] Bzshs vlot.
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1. M=

1) <A

2 Ao AEF e BFTAYY 2A3
o BEzg PP FAR dHF RS 7

A
et} AHgaiglon] Ade) & gk e

e Ane de At FEY VA e H 2o
29 AT Foll EFHS TSR FTolA ow B3
o B30l 53 ARE U 5 YBAS BAA W 2 W 2
7] 93 A =7} s, 9 WSS Eo| 1H Aol AHEF HAol ZAE F AB 6655 33
284, AIEF7] 2 Fas-mediated apoptosisoll W] x| 222481 2 247 B9 23] $E223 T WHo
d ol A butanol fractiono] TPHEEAZE wol 2 2 st 1 g2 NS 80T & TH oA At
Pharmacognosy Name, Scientific Name and Dose of Injin

Drug Pharmacognosy Name Scientific Name Dose

b Artemisiae Capillaris Herba Artemisia capillaris THUNB. 665g
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Z3lw, 4 A %7 (Christ LDC-1, Alpha/4,
Germany)E o] &3} 70.6 g¢] AXFEES Ao}

10.53%9] &8 29

2. 4

D) 718l & o] &3 R £ &

AollA A& B 5 30 g& o83k, 13 28
uf ¢l hexane, chloroform, ethylacetate, butanol, H-02}
5712 ool =9t} 2w 41 sample 30 g%
Z24 300 mlo] =9It 2 ¥ hexane 200 mIZ 4

=
of, A1 Rt} FFAE 2ol hexanes €T
e BB =AM ZE ] hexane fractions d=rh
B2 chloroform 200 mlg Y1 Ealgt}h s1&S
2o} chlorofromg 2@t} Yo RRE 2AAZS)
o] chloroform fractiong Yt} thA] &=
ethylacetate 200 miE g0} &ejgct. FEYE 2o}
ethylacetate & At & FE-& Tol 5AZZ3}
o] ethylacetate fractionS LETH ©A] &9
butanol fraction 200 mi& @o] Ezl3lch A=A g 7
o} butanol& dTh F2 FE& FAAZE
butanol fraction& A=t}
Five Kinds of 1st Solvents

Ist Solvents Yield(g)

Hexane 0.12

Chloroform 324

Ethylacetate 1.79

Butanol 1.56

H:O 18.45

Four Kinds of 2nd Solvents and Stock Solution(100 meg/1m!)

doN de AZe FEE 24 FF 80
DMSO, chloroform, butanol, HHOZ o] &8t} thA] =
o} X 100 mg/mi 2] =2 stock solution= A} 28} T}

i

2) Thin Layer Chromatography & ©]-&-3t butanol 5=
259 29

Butanol £ & 10g< WA 5 cm) silica gel
column chromatography<i ] A7) £ CHCl:--MeOH-
H:0(7:3:1, 32)2 A7)8ke] 50 mA 100715 £
gt Z47ke] B85S TLCIA] UV (254 nm) &
50%34ko &2 BE3 3 hot-plated)| A 7HE dhe] w3
5 sttt o] F 11-128 £, 14-16W £,
18209 8 2 42951 5] dAdELLS T
fata LS Ao o &L Z7 rotary
evaporator2 §&3to] Fr. 1-42 pddict Fr. 1-3
£ MeOHZ Aj2Aste] 244 3& 1,2,38 &
239t} Fr. 42 MeOHZ AZ2% 310 E W) 733
o) £24 HTE 48 Leldch Agol A4 A
oko ol F AlekE A} L3519 2™ column chroma-
tography-& silica gel2 Kiesel gel 60 (Merck, Art
7734)5 AL2-3819it}. 54 2 Electrothermal digital
melting point apparatus & Al e HASHR] &
gt} UV spectrum2 Tegimenta Uvicon 990 UV
spectrophotometer, IR spectrum< Bomem MB-100
FT-IRE Ap&-3ldd 7bzt &4 8 th Mass spectrum
£ JMS D-300(Jeol) & o] &35t &3 35F%ich 1H- 2
13C-NMR spectrum-2 Brucker-AM 300 spectrometer
2 sl WREFEARA TMSE AHeelel &

Ist Solvents 2nd Solvents

Concentration of Stock solution

Hexane

it

e oft
ox AL

o
i3
L

fr N e e B ey e

Chloroform
Ethylacetate
Butanol

H:O

A oft i ofat A oft
e A e A e O e
ox Ao AL ox A oX

i H:0

— DMSO

— Chloroform i

- DMSO

— Butanol

— 100 mg/1ml
100 mg/ 1 m!
— 100 mg/1 ml

- 100 mg/1 ml

- 100 mg/1 m!
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et

AT G R FEAE

(1) M| 3uf &

A HEMEFQA HepG2E American Type
Culture Collection (ATCC, Rockvelle, MD)el| A 1<)
&ty DMEM v A] 90%2} fetal bovine serum 10% &
FufAlell A v Fatsich Al 2EE 5% CO: 7}
FA == 37 incubatorei] 4 wjj okttt

(2) ZHA Zol| g FEA

22429 A 100mgS 1 mle] §0 (HO =
DMSO)el] 5o, @8 4ES 1.0 gml, 10 g/ml, 50
g/ml, 100 gmle] $%2 Foatn 2z} 643, 124]
7k, 24717, 48A13bo] Ag & 0.1% trypsin® 2 4]
EE 3|43} protein, DNA, RNAS 3Z3}9ch

-

1. MTT 2tS4s

HMTT &4 2 3 X2

MTT 5 mg/ml-& PBS(phosphate buffer saline)o)| =
o] pH7.58 & & 0.22 m9 filter® o 7}3}]
stock solutionS TETE I& 1x10719 A EE
Fastn 9= 100 W) cell suspensiono] 10 <]
MTT stock solution-g 3 7}5}4 T

) Eanken Uy dsy

MTT stock solutiond]] cell suspensionS 713+ A
B2 37ColA 3AF BESG T 100 ©9] 0.04 M
HCl in absolute isopropanol< Z}7}e] welldl] 2 &3+
5}le] blue formazan crystalsS 9435 fafAZAT &
A9 &87 ¢ 5 570 mol| Al ELISA(enzyme
linked immunosorbent assay) reader2 OD(optical
density)S =4 3}5it}

2. Cell cycle analysis

Cells pellete(S x 102 0.2 ml PBSe]| HEHA|7) 22

ml2] ice-cold 75% ethanol/25% PBSE A 7}&te] 14

60

AlZ0ct. PBSl| 73 etA AAEAZ T 100 ug/ml
RNase$} 40 ug/ml propidium iodide(P1)7} Z3&
PBSllM 37TCE 3083 Wide & AEE 3|53t
FACScan( FACS Caliber cellquest program [Becton
Dikinson))& ©]-§-3to] DNAS] & 7 F3rt.

3. Apoptosis analysis % flow cytometry

GBS Austel 4 A7|ER AZE e F
PBSZ 23] A& Zt} 2 ml 9 75% cold ethanol/25%
PBSE Yol AEE 1A17F F1F 4TolM et
PBSZ THA] 23] A2 g £ 100 ug/m! RNase<} 40 ug/
ml propidium iodide(P)7} ¥¥¥ PBSo|A 37C=E
3087k wjokate}. Al E2 84:aho] FACScan( FACS
Caliber cellquest program Becton Dikinson))-& ©] &3}
o] sub G1 fraction 3 Z3c}.

4. Caspase-3 assay

100 49] lysis buffer(0.5% NP-40, 0.5 mM EDTA,
150 mM NaCl and 50 mM Tris, pH 7.5)°l] Al (7 X 10°
cells)E &afA|Z1 3 15000 rpmol|A] 10E7F AR
g3l &g Heic) 20 49 cell lysateE 180 4
2] reaction buffer(100 mM, pH 7.5 HEPES, 20%
Glycerol, 5 mM DTT, 5 mM EDTA and 100 M Peptide
substrate)ol] ] 37°Col] WFx] %} 405 nmol| 4] ELISA
readerg o|-&-ste] OD#ke] Wl & A=tk

5. Quantitative RT- PCR

1)RNAS-Z

(1) GSS solution #] 2+

250 ge] guanidine isothiocyanateE 293 ml9] 33}
ZHTol ¥ & 7] t}A] 0.75 M sodium citrate
17.6 ml¢} 10% sarkosyl 26.4 ml & 2o} 65Tl
stiming@ F ol z}she] W sedch

(2) Solution D #) Zt

GSS solution®l| 2-mercaptoethanol< 0.1 Me] %
2 o] Azt

(3) 1x10'7§¢] A Eo] solution D 500 4,2 M

sodium acetate 504 (pH 4.0)5 Yo} z &3 &
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water-saturated phenol 500 4, chloroform : isoamyl
alcohol(24:1) 100 1 & ¥ o] 10%3} vortexingdle] ice
o 1583t WA At

(@) TF-ENHS 15000 rpmol| A 20%-7F LA F2) 3}
o] Azlol 458 3ot T2 cold isopropanol
1000 4 & gl -70CoAA 24A13F RAAAZ .

(5) 15000 rpmefj A} 2027t YAl Relstd §A2
A A F RNA pellete2 100% ethanol®} 70%
ethanol2 M| 8t 3 30 /2] RNase - free waterol| =
o] spectrophotometerZ ©}-&-3lad RNAQ| ¢S 23
ssac

2) cDNA A &} ‘

(H o3} 2o 2o X gg syt

Reverse transcriptase buffer 2 24/, Random hexamer(10
pM) 1 x4, AMV-RT(10 U/pd) 1 d, ANTP(10 pM) 1 2,
RNase inhibitor 0.5 4, RNA 1 24

(2) E3-g-do] 20 W7} EHEE sterile waterE A7}
3 & 42004 1587 W) Sk

3) 7 MR 80 W9 B R0 EFF F PCR
gl ol g3Hct.

3) Primer ] 2}

(1) House keeping gene

GAPDH : Glyceraldehyde - 3- Phosphate -
dehydrogenase

Oligonucleotide primers used for a quantitative RT-
PCR analysis

(All sequences are listed 5° to 37)

(2) Apoptosis- related gene
Oligonucleotide primers used for a quantitative RT-
PCR analysis(All sequences are listed 5° to 37)

4) Quantitative RT- PCR
(1) 7t cDNAZ tjio 2 ggu o] A1ag &
Eirites
10x amplification buffer 10 4« , Mixture of
dNTP(10pM) 5 4,
GAPDH primer 1(10 pM) 2 4, GAPDH primer
2(10pM) 2 4,
Template cDNA 4 (1, HOT7
(2) GAPDH primerg ©] &3t thg¢] o2
36 cycles PCR®HS-& A 383193t}

First cycle
Denaturation Sminat94C
Annealing 1 minat 59°C
Polymerization I minat72C

Subsequent cycle(34 cycle)

Denaturation 1 minat94C

Annealing 1 min at 59°C

Polymerization 1 minat72C
Last cycle

Denaturation 1 min at94C

Annealing 1 min at 59°C

Polymerization 10 minat 72°C

(3) PCR products& 2% agarose gelo|A] 100V, 10%
7+ 71953t T densitometerE ©]-§3to] Z}+ band

o #71E P sk

Gene Primer Sequences Orientation

GAPDH 2 TGAAGGTCGGAGTCAACGGATTTGGT sense
3 GACCATGAGAAGTATGACAACAGC antisense

Fas 1 GATGCTTTAAGCGCATGGCG ~ sense
M2 GTTTAAACACGGCTCCAATCGG antisense

Caspase-3 1 CTGGTTTTCGGTGGGTGTGC sense
2 AGCAGCATCGACAGCTGTACC antisense

Bcl-2 PM12 CTTTGAGTTCGGTGGGGTCATGTG sense
PM14 TGACTTCACTTGTGGCCCAGATAG antisense

Bax B3 GTGGCAGCTGACATGTTTTC sense
B4 AGCTGGGGCCTCAGCCCATC antisense
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(@) 12} PCREHE-9] A E EYZ RNAS] 42 5
7+sled 2= GAPDH PCR products®] 9+ 209 2
g &3t skt

)¢9 Z27E v o R target FAR ] 23
PCRuIGS Algste] i A &stE Algsiad
t}. Target gene2] PCRZA & t}-2-3} 22t}

2 1

1. TLC(thin layer chromatography)& 0|E%t
#EfEbutanol F&£29 &5

Eiitbutanol 3% 2o 03 TLC A& AAG 2
3} oleist 2 EAQ WA HEE GHAE 14)
o HelE o EABTHE ol el st 2t

313+ 1: scopoletin®

Colorless needles, mp 204-205

UV max (MeOH) nm (log ): 229 (4.11), 254 (3.68), 261
(3.63, sh), 299 (3.68), 346 (4.07)IR (KBr, cm-1) : 3340
(OH), 1705 ((;~unsaturated ketone), 1610, 1572, 1510 (C=C)

1H-NMR (300 MHz, CDCL) : 3.95 (3H, s, OCH3),
6.26 (1H, d, J=9.5 Hz, H-3), 6.84 (1H, s, H-8), 6.92
(1H, s, H-5), 7.59 (1H, d, J=9.5 Hz, H-4)

13C-NMR (75.5 MHz, DMSO-d6) : 56.4 (OCH3),
166.3 (C-2), 113.4 (C-3), 107.5 (C-5), 143.3 (C-6),
149.2 (C-7), 103.5 (C-8), 149.2 (C-9), 113.4 (C-10)

MS (70eV) m/z (%): 192 M+, 100), 177 ((M-CH3T*,
68), 164 (IM-COT, 35), 149 [M-CH3COJ*

3}3HE 2 : apigenin®
Yellow podwer, mp 345-350, Mg-HCI test: positive

UV max (MeOH) nm: 240 (sh), 268, 347

IR (KBr, cm-1) : 3286 (OH), 1655 (,-unsaturated
ketone), 1608, 1503 (C=C)IH-NMR (300 MHz,
DMSO0-d6) : 6.18 (1H, J=2.1 Hz, H-6), 6.46 (1H, d,
J=2.2 Hz, H-8), 6.74 (1H, s, H-3), 6.91 (2H, d, J=8.8
Hz,H-3",5"),7.89 (2H,d, J=89 Hz, H-2", 6")

13C-NMR (75.5 MHz, DMSO-d6) : 164.2 (C-2),
102.9 (C-3), 181.8 (C-4), 161.5 (C-5), 98.9 (C-6), 163.8
(C-7), 94.0 (C-8), 157.4 (C-9), 103.7 (C-10), 121.2 (C-
17), 128.5(C-2"), 116.0 (C-37), 161.0 (C-4"), 116.0 (C-
57),128.5(C-6")

3}3tE 3: luteolin?®

Yellowish powder, mp 330, Mg-HCI, Zn-HCl test;
positive,UV max (MeOH) nm (log ): 253 (4.29), 267
(4.01), 349 (4.38)

IR (KBr, cm™) : 3400-3200, 1660 (,-unsaturated
ketone), 1605, 1498 (aromaic C=C)'H-NMR (300
MHz, DMSO-d6): 12.95 (1H, s, 5-OH), 7.50 (1H, dd,
J=1.7 Hz, H-2"), 6.90 (1H, d, J=8.5 Hz, H-5"), 6.67
(1H, s, H-3), 645 (1H, d, J=1.7 Hz, H-8), 6.19 (1H, 4,
J=1.7 Hz, H-6)

C-NMR (75.5 MHz, DMSO-d6): 164.1 (C-2), 103.1
(C-3), 181.8 (H4), 161.7 (C-5), 99.0 (C-6), 164.3 (c-7),
94.0 (C-8), 157.4 (C-9), 104.0 (C-10), 121.7 (C-1"),
113.5 (C-27), 145.9 (C-3"), 149.9 (C-4"), 116.2 (C-5"),
119.2(C-6")

3}8+E- 4: unknown polyphenol 3}3H:.
§al =7} v $- o} DMSOR oo,

Target Genes
Cylce Denaturation Annealing Polymerization
First 5 mim at 94 Imin at 59 Iminat72C
Subsequent I mim at 94 Imin at 59 Imin at 72°C
Last | mim at 94 I min at 59 10 min at 72°C
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2. Bbutanol FE29 TLC 2E=0] 2Ix| ZHA|
Zo| MEEMo o|x|e g&

Bifibutanol & &9 TLC 23 Eo] MI=EAL
Uehlie Al A 78 &8sl fetd, 2t £HEE 6

A7}, 12413F, 244 7F, 48X 7F B9t HepG2 A Lo 3]
28 &, MTT assayZ A13J3}91ch ELISAE o] &3¢
Z3 AT Table 19 #Fdsgdct Z3AET
(normal control)¥} A 2]#-& Bl w &g Z2 0.1-50
wiml FETAAE 7+ FEo A EEA 0] BAEA
%2 vt 100 wg/ml2] F=2] apigenin ¥ luteolin ]
gl A FEle AxgAde At #aEAoh
o]ol] el scopoletin 100 ug/mie] e} L)X E A E
Aol 77t EQA=H AT (Table 1).

. 1o

TLC

220| QAUA| ZhA|

Ha

3. BEfEbutanol &2
EZ9| MEZFHo| o|x|= &
?Jxlbutanolzr%%,] TLC 28 Zo] ol 714 gg]
A ZELe| UlX]‘“ & B4 Adteq &
o] MBjEA] ¥ =3} 50 ug/ml EE2 Z}TLC
g 8o 4843 x%al% HepG2 | o] Al ZEEF
71 93-S flow cytometry S ©) &3t} BA s g
171, 871, G2M71of gk &4 A3 F 423
1 W3be] apigenin ¥ luteolin®] # 2] HepG2 4| £
o] BE& GI7|dA AAske Ayt A v

l

A 9] 391 : Fkbutanol¥¥ 9] TLCF

%4 ®o] Fas-mediated Apoptosisll vl 948 (251

scopoletin @ unknown 352 A FAHE FE
g N E 379 W3} BFY A Yck(Table 2). 2
Adox A48 HAEE 50 w/me MTT 82
B AEEH] BEHA B2 FEE VIECR B3
9t} welA apigenin @ luteoline 7hA|3Eo] A FEE
4L dAete 2HE A e WA scopoletin T
unknown 3}3E& A EF7]0] &
= Roz #FEglon MTT assayoll A #zg
scopoletin®] Al ¥ Z71adE AETEES7 89
ol 7118k g Aoz detdr.

JE VA @

4. ®butanol £&2<9 TLC &&E0| Fas-
mediated apoptosisol| ojxl= Y&

Fas-mediated apoptosise]] thal zt TLC & &9l
9eFg BA3517] 93te] Fas antibody S 200 ng/mlSl]
FEE 1247 A3 3, 7 TLC 3 &
10 wg/ml, 50 wg/mle) =52 36A|7F x{a]?‘s} z
FACScang A|8)3stgitt 23} E= sub-G1 phased)
apoptotic body7} Fas-antibody%t ] 2]3F ol X =
56.3%2 7t Wl scopoleting 2| o
£ 42.5%01 ug/ml), 33.7%10 ugl/ml), 21.2%(50 ug/ml)
2 737} Zragho]l WA UTH(Table 3). Apigenin,
luteolin, unknown Z3HE A el E Soldvtal
Atz dats]|A] ghtol ek Ffibutanol B8 &

= 1 ug/ml,

Table 1. Effect of Four TLC Fractions of /njin on the Viability of HepG2 Cells Determined by MTT Assay (Optical Density)

6h 12h 24h 48h

control 0.714 0.722 0.715 0.719
scopoletin 1 ug/ml 0.709 0.723 0.722 0711
scopoletin 10 wg/ml 0.718 0.721 0.725 0.739
scopoletin 50 ug/ml 0.728 0.734 0.739 0.745
scopoletin 100 pg/ml 0.739 0.751 0.769 0.781
apigenin | ug/ml 0.709 0.719 0712 0.710
apigenin 10 ug/ml 0.712 0.715 0.710 0.709
apigenin 50 ug/mi 0.700 0.704 0.702 0.701
apigenin 100 ug/mi 0.681 0.677 0.655 0.602
luteolin 1 ug/ml 0.720 0.717 0.716 0.718
luteolin 10 ps/ml 0.715 0.712 0.708 0.709
luteolin 50 ug/ml 0.701 0.708 0.703 0.702
luteolin 100 pg/ml 0.682 0.680 0.662 0.621
unknown 1 wg/ml 0.723 0.725 0.719 0.725
unknown 10 ug/ml 0.721 0.718 0.720 0.716
unknown 50 ug/ml 0.716 0.720 0.713 0.721
unknown 100 wg/ml 0.719 0.715 0.711 0.719
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T34 &% scopoletino] 7} @A 3}A Fas-mediated
apoptosisE A sle FFEU o] FAHNA L

5. Caspase-3 protease assay

Scopoletin®] Fas-mediated apoptosis 4| Z3+2 7
3171 $8td apoptosis signal S HEste A T
Lkl caspase-3 protease T4 £ & ELISAZ ©|
3t} 23 &ttt 200ug/ml &) Fas-antibody S 244
=3k &, scopoletin 1-50 wg/ml-S # 2] dla 305,
0F-Fol caspase-3 B EE =% 815t} Table 49
A 23t wpe} 7ol scopoletin 8] ¥ 5ol H)# 3=
caspase-3 -4 =o] Asl7} HEH I

mLoo N ol

2}

6. Quantitative RT-PCR analysis
Fas-mediated apoptosisel] )&} scopoletin®] A &
37} Fas-mediated apoptosis 4l S AGAE FA 8l

Table 2. Cell Cycle Analysis by Flow Cytometry

Gl S G2/M

Untreated control 66.5 17.4 16.1
scopoletin 672 169 159
apigenin 76.9 10.3 12.8
luteolin 79.2 7.6 13.2
unknown 67.3 17.1 15.6

Table 3. Flow Cytometric Analysis of Apoptosis

Apoptotic sub G1(%)
Untreated Control 9.7
Fas Ab treated 56.3
+ scopoletin
1 ug/ml 425
10 ug/m! 337
50 ug/ml 21.2
+ apigenin
1 ug/ml 55.8
10 pg/ml 52.9
50 ug/ml 56.9
+ luteolin
Lug/ml 572
10 ug/ml 52.5
50 ug/ml 56.0
+ unknown
1 pg/mi 57.2
10 ug/ml 52.5
50 ug/ml 56.0

FAAREA g 24759 7]JeeA & $487]
98l quantitative RT-PCR-& 4 A} 8}31t}. Scopoletin
2 50 ue/mle] FEZ 24 A7 E 48413 A B E e
™ Fas, Bcl-2, Bax, Caspase-3 -4 %2} mRNA 1§
FA+S 2AYeISI T Table 59} Fig. 1 o Yehd nhe}
Zol scopoletin Caspase-32] 2@l = 4 |3
| ¥ WA apoptosis A A1 Bel-2 f7zke]

Z7}A)7]1 2L apoptosis 2§42 Baxe] &
BEATE 7150] gl BATAT, ol
cl-2 T Bax9| st} vlmate] oz o

e pel X

o
=
o
E3
B

X
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Table 4. Effect of Scopoletin on Caspase-3 Protease Activity

Optical Density
Exp.1 Exp.2
Untreated Control 0.011 0.023
Fas Ab treated 0.799 0.853

+scopoletin

1 ug/mi 0.652 0.722
10ug/ml 0.523 0.601
50ug/ml 0.338 0.398

Table 5. Quantitative RT-PCR of Apoptosis-regulating

Genes
Expression levels(target/GAPDH)
U e ) scopoletin(50ug/ml)
ntreated Contro 24h a3h
Fas 1.00 092 0.88
Bel-2 1.00 1.45 1.82
Bax 1.00 0.73 0.55
Caspase-3 1.00 1.04 1.02
0 24 48 (h)
Fas
Bel-2
Bax
Caspase-3

— RN

Fig. 1. Quantitative RT-PCR analysis of apoptosis-related
genes in scopoletin-treated HepG2 cells.



U820 9] 3¢ BEfbutanol¥8 9 TLCFE4 0] Fas-mediated Apoptosisd] BlHe 9& (253)

AU

HEFlifo] elgolA 1S X8k
Mavoz A3
A 23t QA W FdE Aer)sed
of ot FHe A+ A £
2 #&=E e, B
A} 2 apoptosise]] #odsle whila DNA, RNAY] &
doll wel W AN T} gy & B ALY AddE
AR JZE F dvhes 7HEPelA E8sta gl
2 v}E 18] 3 (Chromatography)= 1931'd RJ.F
| FFRE| o) = Aho] Balo] A3l AF3 o
F49 wLagn, §3 azdEad Ex
A o2} st gl o] &31A HAT £ AE
49 A A I 2 el E 28 H(TLC, Thin Layer
Chromatography)= 2|3 9] A9 ¢k =
(250 pm A ) TEO] o] & nHY(EEH)LZ
ataL, 7180 E AN SERTRED .2 & 2
2otEazFlld.o] WYL Fol ARvtE I T 4

N

od,

My T

o Y
= lo
M
rir
=
Hel
s
=)
1o
=2

o

oot o

Wgolt Al o) FH, B0l SBA 5 S8
A7k We el sleh

Aol 458 BFAReEIYTc] I Hh
butanol £ o] TLCF2 23} The3} o] v71A) 3

3HE(scopoletin, apigenin, luteolin, unknown powder)

ol AZ&H At}

A Z scopoletin{l v, T | 2] 7] 4] &€ v} 9l
=), HYA 7= SBBERE Artemisia iwayomogi
Kitamura)e} st 49 OF, X, RER HiES
o2 Bge 33 (Compositae)9] g ol#FOZ
M &8 A FilE, AR 5o BA 0 AL8Ho) ¢
ooHnAsle) deel B3 AFRE BH 4R
S-180 Asciteso]] thgt gtt&A ) scopoletino] e
£ 7% DMBA(7,12-dimethylbenz(a)anthracene)o]] 2]3
FEE e Aol R dx, &
scopoletin©] 7at GEtEAd-S Uehfio], B ¢4
o] I EH R Y Ao AR T3 g
L&) 79 sl kel e-g Vel egle
2 B scopoletin®] 3413}atg-o) ghdetatgol )
A AoR 32 7.

T HAE apigeninl b, A HAZ FZ9H luteolin
3 A nEw] do2RE BHHASol B ¥
Aed, g0l =9l luteolin, luteolin 7-0-
glucoside & apigenin 7-O-glucuronideo] ¥2|¥)9l 1,
7 el B8 el ol ibES glutamic acid,
aspartic acid, serine, proline, valine 12|11 arginine .
2 & At} Luteolin¥} apigening E3] o] 325
oAzt E5Me 73 AXE 95% MeOHR
ZZ3l &, ether®} EtOAcZ0 2 H 33}, ether
fraction© 2 2E 39| flavone glycosideZ E2|3h
A3} 4744 8eEo] AEUYE), compound 1€
luteolin®. = ,

compound 2= 5,74’ -trihydroxyflanvone®] apigenin ©.
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5,7,3’,4’-tetrahydroxyflavone$l

2, compound 3& 5,74 -trihydroxy-3’-methoxyfla-
vone?! chrysoeriol 2, compound 4% 5,4 -dihydroxy-
3’-methoxyflavone-7-O-#]| E}-4 E}-glucopyranoside ¢!
chrysoeriol 7-glucoside & £3 5]t} =& luteolin-&
Codonopsis Lanceolata(S,et Z,) (Campanulaceae) A 2k
& AP 3295080] BEITE. U]
A 2 HAN7R] E4 (Identification) 5] o] ¥ 157
%< 23=( unknown powder)o] AEEH A&,

polyphenolA| 33HEZ F3Hc}.
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assay 2 274 815 31, cell cycle analysis&

718 #2385}, X2 Fas-antibody 2 £-2H¢ HepG2
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- H A
= T °

3gkg

4 MTT HAPE & celld)
viabilitys &6t Wi o2 19831 Mosmanno]]
o) HE A=A, 19861 Colex} 1988+
Alleyol 2la) AHEE7] Al&tate] 2 de] BF
b MTTE 3-[4,5-dimethylthiazol-2-y1]-2,5-
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7], G2MZ]ell gt B EF Bz v
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poletin 3! unknown 338 AT e F3g
A7) Wsyt BEEHA Gtk B A A 4
43 HelBE 50 we/mis MIT A8A7 N EEA
o] AL ¢ FTEE VIFLE Hath ubebA
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o= #ddo
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