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Abstract

After human striving for decades, there is a huge progress on the medicine therapies of
maligmant tumor. Modern science develops speedly especially life science which is probing the
secret of carcinogen. It sets a milestone for researches of antitumor drug. The success of
antitumor drug like Palictaxel reveals the importance to discover new mechanism and unique
chemical structure of cytotoxicity drug from the nature. Ixeris chinensisis a kind of popular herb
for bleeding, swelling, inflammatory, and pain. Previous study showed Ixeris chinensis to be well
antioxidant. In this study, we found the crude extract of Ixeris chinensis having cytoxicity to
tumor cell lines. After analyzed the component and activity, we discovered Luteolin a kind of
flavonoid inhibited the growth of human hepatoma cell-HepG2. Taking use of flow cytometry,
nuclear stain assay, DNA fragmentation assay, we confirmed that Luteolin induced apoptosis. We
found that Luteolin induced HepG2 cells apoptosis through increase expression of CPP32 and its
substrate, PARP, had been degraded. The upstream proteins of apoptosis like cytochrome C,.
There was a conclusion that IxXeris chinensis has potential to inhibit the proliferation of HepG2
cells. Luteolin isolated from Ixeris chinensis got better inhibit effect and it can even induce
apoptosis. The result showed Ixeris chinensis had helth protection and cure function that is worth

advanced development.
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8-epidesacylcynaro- picin glucoside (taste bitter) - ixerin D(taste bitter) - luteolin
7-0-B-D-glucopyra- nosyl-(1—6)-B-D-glucopyranoside & $L%f % /5 122 & fik 58 % — £ 4E5E ~ fie
HHOG)E > BERAR Lo fE8 85 ) U 35 % e K RS B IR R
301994 & Lin % 4 d &4 F %3 Mo & W2E 5 P-4 £ hepatoprotective activity’ #F # carbon
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[P 277 F(Aspirin) 5 B P EL B ILFKER mi%(Qumme), AL B F Bt b
% % (digitoxin) @ * PR L A sl L p R § #& 5t v v (morphine) & § 457 %
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-~k R FRFPF G
(Preparation of crude extracts of Ixeris chinensis)
Bio/E R 0% (F s RMEAITA 2 L OF) AR UTR L mEEe
BB RS R SEAILS 11 1 bl EtOAc (E.A.) /HyO 500ml 73 #] 578~ » 7
R % 17 0 aqueous extract ; ¥ ¥ * n-BuOH #- aqueous #%4 & B 5B~ > 4opt £ {7 EA.
n-BuOH - residual = 5P~ » £ 32F " R RMGFWE- H 2§00k - A TF S 2 5P
#H F e AR Ao T

| xeris chinensis (1 X)

Dried I.X. (IX-D) : 2.5kg Fresh|.X. (IX-F): 6.1kg
extract with 4.5L methanol extract with 17L ethanol
crude: 157¢g crude: 139¢g
509 132g
reflux concd. under reduced reflux concd. under reduced

pressure partition with EtOAc/H,O pressure partiti+ with EtOAc/H,O

} EtOAclayer ag.(H20) layer
| (IX-F-E) )
EtOAclayer  aq.(H,0) layer 13.5¢ | n-BuoH
(IX-D-E) | |
n-BuOH ,
12.2g n-BuOH layer  ag.(residual) layer
| (IX-F-B) (IX-F-R)
n-BuOH layer aq.( residual) layer 20.89 70.79
(IX-D-B) (IX-D-R)
2.819g 29.39g

(-) A2 RFBP(IX-FE)Z B 4g

# HP~0.1~02 g % 2§ 4 5 B4 (IX-F-E) * silica gel column (3¢ £ # “* match:230~400
Z_ silica gel %) 50g) i& {7 i 4 # > 3% hsolvent system @ CHCls : Methanol =95 : 5 B
he o & = i b1k B Methanol ~ % < CHCl; et &4 » ) 2 CHCl; @ Methanol=1 : 1 p¥ > #7%
sample ¥ i silica gel column i ) o #241] sample p column i 1z i B 9K 1.0 FR2 45 » *
PIYEE B D 2 sample’ & F ¥ 10ml> -2 3 [e solvent vt {7 chsample i& 7 TLC(J&
R & R A A7) A 45 0 B Bk 22 silica column 2 3¢ # % 4P e 0 LB X % & 21 IR band chicp
% if band S9RE € 2L AE fUA D e 3R S L

(=) ®B®ixipkir&k4A 4 (High pressureliquid chromatograph)

& B : Hitachi UV-Vis detector (L-7420) ; Hitachi pump (L-7100)
B A R AR A 74 3E 4L ¢ 250x4.6mm Su Hypersil ODS
#Z . . 1. Luteolin



2. /&% 2% 2 2 (EA.~But.2 Res.) &4 B 3P4 1 mg/ml

s 7% 4p A (Mobil phase) :
(Methanol
H,O
A ;78 — Acetonitrile : H,O : Aceticacid=90: 10 : 3
B /7% — Acetonitrile : HzO Aceticacid=10:90: 3
dﬁgnr-’s EEHES L X R e TEE_PM? P TR F e g4 UV KRR 2 A 360nm > FFin
@& A 0.8 ml/min > BB % ST 7K | pE S BT RS o 47~ Bicfd )k B <0 Luteolin -3 &
(retentlon time=27.04) > & T_F 4L m/w\ ack 2 B RER T & B 818 0 & Luteolin )k & &2
FAe A NEREY SRS QFRESFES TS WA EHREY Luteolin 7 £
(=) w4 A4 (MTT assay )
1395 Alley & A 4 £ >t 1988 & 7 Cancer research #) 7| (7) 2 I E ] * & wre i 5 d A
§2 dehydrogenase =771® * > #+3 -[4,5 — Dimethylthiazol -2-yl]-2,5-diphenyl-tetrazolium bromide)
(MTT) 38 /= % ¢ 0 formazan crystal » © Ak £ 563nm § #H7hw sk o Blwie 2 % {5 >
14 trypsin-EDTA #-im% o 32 % 7 » % PBS ¥k 5 » 1432 % f ¥ b B 39 A 2 2x10°
cells,// ml, %P Iml ehim?e % & W32 £ 24-well g R ¥ o Flmre pLEE > { AT %
AOFFERrCARERD 2 Y- BRREAFINNERELIERES (FHE) &
0.2% DMSO (P ) » & w3 % 24 [ pris » o 6 L 57932 % &4 0 F 4 ~ 100l MTT
(Smg/ml)~ & 4 | B > “f—i 2 % # {6 > B (¢ 11 1lml hisopropanol #-% ¢ & formazan % %%
f3 > Tt £ 563nm TR TR E(OD) e R HREEHBER KL ENLE > U E R
% 52 3% 3 B~3 4 HepG2 cells ehim e & 4 o
(=) DNA ¥ g 245 (DNAfragmentation)(8)
bR R e e R T 4o B R 1S > 11 PBS Pk trypsin-EDTA 47 T P2 {8 > 121 300g
oo 5 b o “/T‘ 2 i o pallet 4c » lysis buffer (20 mM Tris » 10 mM EDTA - 0.2% Triton
X-100) *+pk b iw#* 10 & 48fs » o 12,000 rppm 10 & 4& > B~ b 50 4e » 12.5ul proteinase K
(40 mg/ml)>t 50°C ki i£% 6 -] PFis » £ 4 » 5ul RNAse (10 mg/ml)>* 37°C-kig i¥% 1 /]
PF o B4 ~ B R FE 048 e phenol (pH=8.0) > * L i k53 - o 12,000 rpm 10 4 48
{8 P~t ik fte » E B4 (phenol/chloroform/isoamylalchol [25 @24 1] ) » * *dmisds
k353 > fﬁ;:» 12,000 rpm 10 % 48 {8 » P~} ik 4r £ 44 isopropanol % 4ul Glycogen
(Smg/ml) » & —20°C# & overnight {& > i& 7 &< 12,000 rpm 15 4 48 > B~/ kI8 A 330 £
s TE buffer (IOmM Tris » IMm EDTA) » * 50V §& 1.5% < agerose gel 7 i« » #-gel star %
5% KODAK #c 8 % % EDAS 290 % £
(V:) me xH A4 ( Cdl cycleassay)
Biwmie 2 & 2 {40 % trypsin-EDTA #-m% p 22 & x $7 7 > £ F 2 PBS * %13 » 12 300g
B 5 Ak BRI > sl A AT e BT 0 X kB S 2x10° cells/ml ,
B A0 2 A\r’ﬂi—?ﬂ: oo Blmie pERE (AT AL AL R LERELDE
% P~F ~ Luteolin (F % %) & 0.2%DMSO (¥p 2 ) > i¥% 24 | FF{s » 11 trypsin - EDTA
¥wred A r T o PBS ik B A e kB & 2x10°cells/ml > 12 300g s Til]",%,} 3
oA s BO%IFPF R » 20 C kB Tmie 105 30 A 4B o d5F 1L 400 g B 5 A 4B T
“/‘ Rk o T4e 0.1% tritonX-100 0.5ml *v e % ¢ & Ji 30 4 45 0 £ e o fil]“,ﬁv?i % R
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» 1ml PIsolution ( 10pg/ml > p 7z 40pg/ml Rnase A ) > »+ 37°C-KigH » # % F J& 30 » 48 >
Bofs Btk b o 1R N e ik (flow cytometry)ip] e
() & &2 (Western blotting)

Bl e 32 & {8 0 1 trypsin - EDTA #-‘wm¥¢ d 32 % x =7 > PBS i# {5 > 12 1000rpm &t
S AR BB Ime o gt A AT e BT 0 Blmre R R B A 2x10° cells,/ml v 2 &
L0 s E Hr P oo Flw phEE ) (AT E R B~ ip & o Luteolin 3 %
TPE R (S 0 12 trypsin-EDTA #-‘w®2 d 32 & x 4= » PBS /e s > TE‘J“,/TTJ L RiIRIA
RIPA buffer[ ( 150mM NacCl, 1% NP-40 > 0.5%Deoxycholic acid » 0.1% SDS > 50mM Tris — base °
PH=7.5) > p z 1mM sodium orthovanadate, 100pg/ml PMSF, 170pg/ml leupeptin] » >tk + &
# 30 ~ 4818 & 4°CT™ 12 10000 g &t 10 A 48 > {7 Total cell lysate » B~ & % 2 & 3-v Jk
B oo BT E 152 F-v BB~ 50ug - 4 » & £ o Sample Buffer [2ml 0.5M Tris-HC1 (PH=6.8) ,
1.6ml Glycerol, 3.2ml 10%SDS, 0.8ml 2- 5 -mercaptoethanol, 0.4ml 0.5% bromophenol blue] >
7295 CAe A 3 ks o Tk B O~ kP 4 Er o 2] A 3e % 3- Sample spin down {4 £ loading
B owell @ oo b R T0 R4 TR 130 REET A FRABREEFLFE R T
E s 1* CERL F e ka3 @ A K ehd-9 BT T Nitrocellular paper b o 17 5%% Fg &
4 [PBS-non-fat milk powder]) ** % § T i& {7 blocking 1 -] B¥ » f' 4 wash {& » #- NC paper
B34 Bokia P 22— &l &~ & overnighto 2 {8 * washing buffer[ PBS with 0.5% tween-20]
11 5°-57-5’-5" » 150rpm 73 ;% 5% NC-paper » £ 12 Horseradish peroxidase conjugated goat
anti-mouse/rabbit antibody * & 50-60 4 4& > 12 4p I 117 3% wash NC-paper’ # & 4r »~ Western
Blot Chemiluminescence Reagent Plus & 1 4 48t > ** LAS-1000plus system %_& 4 47 ©
() DAPI m¥% ¥ k% ¢

DAPI (4',6-Diamidino-2-phenylindole) #_ ~ & DNA % &| > ¥ 11 5 & ‘wm?e W3 w2 Fip o>
3& ~ 7% DNA s minor groove ¥ Adenine # Thymine rich 1= % o 4| * DAPI % % & & ik
& (340 / 380 excitation )¥ r4 g I} DNA e » k2|9 EF 5 W7 L F fwie o Blmie 3 %
t6 > 12 trypsin-EDTA #-lm¥e d 33 £ 4777 > 12 1000rpm #row 5 4 45 “f—i B B %
ekt kB S 2x10° cells,/ml» 32 &30 10 2 A s dx ¢ oo F 10~12 0] P iw e BEES
LHEITBREIR > FRFLS 27 FER S Luteolin 2 £ 2% 2 354 (F%2)02%
DMSO (¥tpie ) iT% — &R > 12 PBS i #ic=t » #-‘w¥e 12 4%7 fF (paraformaldehyde )
TR F T30 44818 0 PBSik= =t > 2 DAPI(Ipg/ml) % ¢ 30 ~ 454 12 PBS i = =t » I #
¥k B gt (340/380 nm excitation )& £ & 12 100% ~ 200% ~ 400X % o

R

Z N §pl#EEL gy (EA ~But.vRes) 2 A3

Frif R T e k"ﬁ;ﬁu’_; #(IX-F)» #5d BERF- T Elﬁ_; iz & (IX-D) o #-37/
B h S2E A WY AR/ AR E B4 > &d E.A. (Ethyl Acetae) /HyO % 111 G2 i3 A %
Beis o 1T 2 K3 % 0 £ % But. (n-Butanol) ¥ B~ > B35/ 54 2% £ 4 & E.A. - But.%2 Res.
(Residual) = % 4= 5 B4 (Figurel) -

=~ [V éﬁ # ¥ ;‘e‘ggx#—p}—}-)‘t f@)}@ﬂg*&mi ﬁ/?]pé‘

|* MTT assay RéF:iE L & & DEFZBH(NA)H 7T b AR ot 3 B 4 247
y
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(Table 1) - & % B & 2§ en g g Focd & il 14 S-(IX-F) g S-(IX-D) ik b o 4L ¥
x 1 g S(IX-F)¥ e EA. (Ethyl Acetae) % P& (IX-F-E)¥t & {0k o 41§ e isch 1Cso
0 ¥ b T HepG2 ‘me 4 Morck b it » ICsoiE 0450 mg/ml » 3 = 3 IX-F-B» § 4&:h
A s (IX-F) 2 i r‘-"r(IX D)¢1 Res. (Residual) $F 1% fp fm e th 30 % 202§ e 4 44 o
ZiBa ke A Flotd FREIRME IX-FFEGAFEG - 2 AP EEO P E
Hig- HAMFET T - BEFLLNES 0 EEIX-F)$HI ¥ L zﬁgfi:r—%m’?é%;:\_(jhang liver
cell thim®e & M M3 H s fpinre o GHH AT T FRL DET P P P %7 L FIF
% 2 g % A4peo g (6) °

T~ R RE IX-FE K A2 S R

#-d MTT 3% ¢ 3% b F ok o IX-F-E K i& {7 silica gel column 4 #t » & =x B~
1.0~2.0g % 24 5% (IX-F-E) * silica gel column (3 £ 3 v match : 230~400 2 silica
gel ¥ 50g) &7 - @ # > * solvent system (CHCl; : Methanol=95 : 5~ 1 : 1) & Finit o
E 3|*73 sample ¥ p silica gel column i I} o #-id = silica gel column #T{c F| % & & & »
*ER K A7iE(TLO)BF I > F = fA3 & enfs » B B % - CHCI3 : Methanol =85 :
15p o = REEd B3 MA S & oA IX-F-EL(R ¢ ) RF=0.98 « IX-F-E2(F ¢ ) Rf=0.73 %
IX-F-E3(% ¢ )Rf=0.51> 2 ¢ IX-F-EI(2 ¢ )% 4 & plots 12 + ;IX-F-E2(% ¢ )5 3 i plots >
eHf? 5 - B major; IX-F-E3(% ¢ )& E — plot> ¥ 5¢¢ Luteolin £ &' ¥ 7T 5 4pfe e
Rf & -

P2 R % v2% 3 P-4 22 Luteolin -2 = 1 * 3 MR 4p ¢ £ » 7 R(HPLC:High pressure
liguid chromatograph ) * ¥4 473 3> IX-F-E ¢ % 3 Luteolin > Luteolin ¢73 & 17 IX-F-E #
5 2 IX-F-B =tz » IX-F-R &> (Table2)(Figurel) » ® # & 4 2% (IX-F)#ic &(IX-D) 7 3
# % ¢ Luteolin » ¢t ¥ 2 I Luteolin 2 £ 274 By 4 & — B B> F]p 4 H IR
Luteolin ¥ 72 f A2 £ S2F a2 o F » T RE- H A% -

£ {8 i 7 NMR (nuclear magnetic resonance) 4 7 # Z_IX-F-E3 A § 3 ® chA B & 3%
(Luteolin) ©

#-% p ¥ IX-F-E ch= 6% %4 (IX-F-El ~ IX-F-E2 ~ IX-F-E3) i {7 MTT assay > #*
PR T PSR 0 AP AT A Mok B S HepG2 e o ¥ b BB & D F MR
fm?z tk-Chang liver cell > 1T A Bk % > B 5 R > ok p WAL QF IX-F-EE P = 7}@ *
3R o B HepG2 fm#e @ 5 11 IX-F-E3 ¢4 #orc% & it » ICs i 0.022 mg/ml » # = 5
IX-F-E2 » IC5p % 0.151 mg/ml > & £ ch&_IX-F-El1 > ICso % 0.287 mg/ml ; iz & Chang liver
e ? AEIAR S F > Bl s gE Btk 7 E - 4 (Tablel) -

I » hS2F IX-F-E R & A adrd] HepG2 e 4 £ 2 3k & 47

Fl* plRmre ihd Era kar &k 4 2F 5 P4 £ F £ 5 anti-proliferation ¥ * o
dhme gd LA 47 s IX-F-E3 & Luteolin » & & 4 5B~ 2 3 » » 80T F 5%
% d Luteolin & & B~ % IX-F-E3; ¥ % % % % & IX-F-El k& ~IX-F-E2 & % Luteolin ® >
™2 Luteolin ehfrd]scd iz » 3 3 A3 A E T I M HepG2 wrz ek % (Figure?2) -

N g 82§ IX-F-E & & = > $ e 3 il 58

#-im e g2 0.15 mg/ml IX-F-E1 ~ IX-F-E2 24 @& € (40~ 80 M) Luteolin 2_ {& -
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AW 24~ 48 ) PEAT B bt o 105G $EFE Fl® 0 * Propidium iodine % DNA - 3 ¥ * flow
cytometry A 15 % DNA § £ o %8t % 57 » f AU IX-F-El ~ IX-F-E2 2_ {4 » ‘m¥%
7 GO/G1 #7 &2 $4 g 2. (DMSO) Ap#™ & jicdi 4r > @ aJ2 Luteolin (7§ S e & 24 /] pFT
40 ~ 80 pM = I3 sub-GO/GL #p » H# 3 37 48 /] FF2 15 sub-GO/G1 #p & 3 4c 31| 459912 F
(Figure3) -

= ~ 92 IX-F-EA & 2533 % HepG2 wve = 2 #¥%

#-0.15 mg/ml IX-F-E1/2 # = 8% (1020 ~ 40~ 80 x M) Luteolin AJ2 HepG2 ‘m*
18 JPFFie » X DNARBEZTAs4r > d %557 P %R > Luteolin & 40 uM B 451
T DNA 74 chfFin- @ & 80 4 M T $74 kT E F > ¥ *h A fE L w2 5P IX-F-E1/2-
Al IX-F-E2 3 &3R4 jies DNA B B a5 > P Luteolin 34 H Hep G2 fm¥ k= iy
ARy A A S2E 55 k@55 (Figured) o

MR mre KR E T e L E G S 2R 4 o B d® 0.15 mg/ml IX-F-E1 ~
IX-F-E2 & #@# & (40~ 804 M) Luteolin 2_ {& » & W[t 24 /| By B~tm¥s > 12 DAPI (1pg/
ml) %4 - 1% § kA fcs (340 /380 nm excitation )itk £ L% - P AT LRI m k= PFE
Foamie b A EE o 2 e g 4§08~ P13 [ (chromatin) R HFE R % 0 3R R 2 lwie ik
PR L Fokip & > )2 Luteolin 80 y M pF &= ehimPe & % » H =X 5 IX-F-E2 - &
s % IX-F-E1(Figureb) -

NS Luteolin 3% # HepG2 m* &= % protein level 2. & ¥

dAw R %RFEM L 2F ¢ 12 Ethyl Acetae 5 B~ 0 IX-F-E & 13 B %k B i £ #-IX-F-E
R T (e 45 2 AR S > 1 IX-F-E3 (T 4 Luteolin)eoe P AT B % & 0 F]
VA7 e IX-F-E K cng 3 Bk 7 i )‘I*u{l p *t Luteolin e 1% » @ | & Luteolin 3%
Y HepG2 ‘m¥e %= ¥ » A riwre = 2 Fv chd el » T AT HFEFHF G 5 AHF
AR F e 2= g9 -Caspase 3 (CPP32) » Caspase 3 e/ i 17 2 wPe = phend &
iptk > @ Caspase 3 &% i+ ¢ 4% Caspase 9 *» 3] » & pro-Caspase 3 (32 kDa)ik iijge > > % 1
RE PR BTH 4e > o F B % % Km0 S 2 Luteolin 73 4v > % X pro-Caspase 3 ¢hg 7 i¥
gt 2 A G AR k4% § pro-Caspase 3 #LE 1t 0 F| 12 /) BF > % Luteolin 80 M fdZ
T F 1T - X apro-Caspase 3 (Figure6) °
@ Caspase 3 & i 2R > ¥ £ PARP (poly[ADP-ribose] polymerase)pt 4 fi& erupe jn i 5 3
4 > PARP % Caspase 3 i¥% ¢32 fr2 — » 4 Caspase 3 /%1 § 24 > PARP i A4+ & 3
112 kDa #-% % 89kDa » fjt 7+ @ L g ¥ 2 Luteolin #| £ 3 v » 112 kDa =1 PARP i& 7
U g2 K 4eehE_ 89 kDa e £ 0 ¥ PARP B ehdB % 2 L% Caspase 3 & b ehfg B E_
AP & e Tt A # P Luteolin % #8 it 3% % HepG2 w2 &= (Figure 7) - © &M A mbe
A BT R0 A AT o A e m e < 0 pEen 4Eh B O L A e
cytochrome C (9) » ¢* F# if & % $F3 £ & 45 1% 3=¥ - cytochrome C 2. £ Jx £doie ? K9 % %
* &7 > )2 Luteolin {8 » f2B~in®e chln?e B384 4% 3. cytochrome C g 3 /] FF B 4P ¢
Eprg e 0 B 12 FE AR 0 95 0 a6 & (Figure8) -

AT M A DE L o] HepG2 A MR e kA R 2 i 4 o hgd - dE B %
WG &304 W2 % 40 Luteolin 7 fe Frffplmrr 2 £ 2 3 B mie S 0 BT Y hp
At flavonoid #74 + § 2 B a5 ¢ B B Rk in(10) 00 4p et i o

7



*T Y = % K F > Toxicology and Applied Pharmacology ©
54

FrcfatEd ¥ ¢ Pﬁé%i RESE -(1999) ¢ B4 &5 ¢ %F'J-.féf'_f%‘zzlﬁ,i’, BHEw P21 /7
R F 7 FRLIL G R Lo
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(HES

IC50 (mg/ml) 24h
HepG2 Hep3B HL60 C6 Chang liver

IX-D 2.077 6.718 30.888 1.922 7.302
IX-D-E 1.694 1.602 4.190 1.715

IX-D-B 2.393 1.988 1.987 1.074

IX-D-R - - - -

IX-F 0.723 2.856 2.696 0.857 6.140
IX-F-E 0.450 0.626 0.558 0.523 0.432
IX-F-B 0.570 0.707 1.508 0.672 0.584
IX-F-R - - - -

Table 1. Cytotoxicity of Ixeris chinensis or Luteolin in HepG2 cells. Cells were cultured in medium containing Ixeris

Chinensis or Luteolin. At 24h following treatment cells were then incubated with MTT for 4 hours. The

optical density is then read at 560nm by a spectrophotometer.
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Figure 1. The Luteolin content of ethyl acetate soluble fraction of Fresh
Ixeris chinensis (IX-F-E) in HPLC assay.
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Figure 2. Effects of the two fractions of IX-F-E or Luteolin in HepG2. Cells were
cultured with indicated concentrations of IX-F-E1, IX-F-E2 or Luteolin
in the indicated times. The percentage of viable cells was determined

using trypan blue dye exclusion assays. Data presented as means = S.D.
of three independent experiments.
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Figure 3. Flow cytometry analysis of HepG2 cells. Cells were treated

with indicated concentrations IX-F-E1, IX-F-E2 or Luteolin
for 24h and 48h, than washed and harvested. The cells were
fixed with 80 ice ethanol and stained with propidium

iodine and DNA concentration was analysis by flow

cytometry.
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Figure 4. DNA fragmentation assay of HepG2 cells induced by
indicated concentrations of IX-F-E1, IX-F-E2 or Luteolin
for 18h. After DNA extraction, pure DNAs were
electrophored ina 1.5  agarose gel, stained with gel star,

and photographed under UV illumination.
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Figure 5. A, representative phase contrast microscopy (upper panels) and DAPI
staining (lower panels) of untreated or treated with DMSO (drug vehicle
control) indicated concentrations of IX-F-E1, IX-F-E2 or Luteolin for
24h. Nuclei of apoptotic cells are fragmented and condensed. B,
quantitation of apoptosis with DAPI staining. *P < 0.05, compared with
control group (0.2 DMSO).
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Time course effect of Luteolin on CPP32 protein expression in
HepG2 cells. Cells were cultured in medium containing 40 or 80
MM Luteolin. At the indicated times following treatment cells
were harvested. Cell lysates prepared and subjected to western
blot analysis: 50g of protein extract from each condition was
electrophoresed in each lane of 15% SDS-PAGE and analysed by
immunoblot with the anti-CPP32 antibody or actin used for equal

loading.
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Figure 7. Time course effect of Luteolin on PARP protein expression in
HepG2 cells. Cells were cultured in medium containing 40 or 80
MM Luteolin. At the indicated times following treatment cells
were harvested. Cell lysates prepared and subjected to western
blot analysis: 50pg of protein extract from each condition was
electrophoresed in each lane of 8% SDS-PAGE and analysed by
immunoblot with the anti-PARP antibody or actin used for equal

loading.

17



0 3 6 12 (h)
L ut 40 80 40 80 40 80 (uM)

cytochrome C

Fold 10 205 281 350 367 377 521

B'aCtin _’_———-——_"_"-""'

Figure 8. Time course effect of Luteolin on cytochrome C protein
expression in HepG2 cells. Cells were cultured in medium
containing 40 or 80 UM Luteolin. At the indicated times
following treatment cells were harvested. The cytosolic protein
prepared and subjected to western blot analysis: S0Ug of protein
extract from each condition was electrophoresed in each lane of
15% SDS-PAGE and analysed by immunoblot with the anti-

cytochrome C antibody or actin used for equal loading.
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