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Induction of Apoptotic Cell Death by Methanol Extract of Houttuynia
cordata Thunb. in A549 Human Lung Carcinoma Cells

Su Hyun Hong, Cheol Park, Sang Hoon Hong', Byung Tae Cho, Yong Tae Lee®, Dong Il Park', Yung Hyun Choi*

Department of Biochemistry, 1. Department of Internal Medicine, 2: Department of Anatomy, 3:Department of Physiology,
Dongeui University College of Oriental Medicine and Department of Biomaterial Control, Dongeui University Graduate School

Houttuynia cordata Thunb, well known as ’E-Sung-Cho’ in Korea, is a traditional medicinal plant generally used
in Oriental medicine therapy. We previously reported that the water extract of H. cordata inhibited cell proliferation and
induced apoptosis in human breast carcinoma cells. In the present study, we investigated the biochemical mechanisms
of anti-proliferative effects by the methanol exitract of H. cordata (MEHC) in human lung carcinoma A549 cells. It was
found that MEHC could inhibit the cell growth in a dose-dependent manner, which was associated with morphological
change and apoptotic cell death as determined by formation of apoptotic bodies, DNA fragmentation and increased
populations of apoptotic-sub G1 phase cells. Apoptosis of A549 cells by MEHC was also connected with a
down-regulation of anti-apoptotic Bcl-2 and inhibitor of apoptosis proteins (IAPs) expression. MEHC treatment induced
the proteolytic activation of caspase-3, caspase-8 and caspase-9, and a concomitant inhibition of poly(ADP-ribose)
polymerase (PARP), B-catenin and phospholipase (PLC)-y1 protein expression. Taken together, these findings provide
important new insights into the possible molecular mechanisms of the anti-cancer activity of H. cordata.
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Apoptosisol] QI8 AlZ9] H22 7HAQ] eHTALL DNA
2}, AlolE A~ 24 Boll oSt {8 £ oA golvkle A
P RS BES A8 Fo7IFHolg FollA necrosiseh
. & apoptosisi= 7HA BESFNA £uE AZE A
} EQ3 Srtoln, A0l Al2F719] ool M
JO1AF 24 9] W37} apoptotic cell death®] F1Q10]
2= P Apoptosis®] Faloll SUAA -FHAME, Bel-2, IAP
saspase family 53} 22 FUATT HABIHE AMHO] &
HA] apoptosis®} SBE BAA 7)Fo] Z T B0l BiSAL
AR} A, BAA] JT O 25 4 451, SQuicta stelakei et
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ATP?. Wil F 2 M EollA19) apoptosis ZH A 71T THA
ol 7128 & UM Mol B #YS HoT itk

Z| 2 Ay wg s E-6HL o] B AEE]
UAHOE BEREI Itk 1§ 4 A9 wes A48
ATElol Wit FASHA 71D Qe FA0IAE, ofRlE ¢4
R0l EE] ol UA ot JAld FECE BF
I ek &) AFE flslo] SR ALBEOIAIL JE Tier &
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o4 & (Houttuynia cordata Thunb)i= 4148 & I Saururaceae)
of &dle thall £EOEA k=, L8, B9, ol'ETtof, Xh}
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soll 225 887 ¢ oA At 22 & mEH o
HxRE AKE, o1, ok, &g Sl Et e ASE deix
Aem O zALE, ZELE B ANEEE 59 tidst o 2go]
AE ROE LBAEA A RE] Yo 2 o] 8Ho g #
ozt 2ol o] 7IA FHE AgSEe] AZERAES
F OIEEIL Art A2 ATl WMEH ¥z FEES YD
S8, Eedoiatg, SdilE, guoltAntg, gertg, o
HEAE, SLUET12HE B ISEE S0l ATk oA
M. wg of &7 mhe THAMZY FRIYIFSE S SHALT)
I, AFe] B JZa9 T J=79) 848 S7RIIchs Havt

aristolactum, piperolactum, splendidined} Z+2 alkaroids$}
quercitrin, quercetin, kaempferoly} Z2 polyphenolFol ]38}
agolgta FPw o] Ty,

AT UEE AT ZHEES HHEH ol E FEE
gastgs e A28 BAFHAAL Jout FREQ X}
YESE 7180 #6ld ol kA BEelA YAl vhe glok

J

Tk B AFoINE ol Zh Bh0] $9E ojdE 2
3 BURBS 1 AT oliEo] ASY QAT ES hat
OF oJEE WUE FEE0l A8 GHES B4 wAleL B

1. AgAlE
2 A8lo) AIRY oldAE EQuidin B ShPEAA
A& BIkem, 100 g& 1,000 mlQ] metanolo]l 48417} BT S

=
Slod 3,000 rpmC = 2087 A4 BElAA APEE AA 819
T} O1& THA] 045 tme] A E 0183 27 HES Zefdl
Z SZZ8IA dlmethyl sulfoxide (DMSO)oll =] 1 g/ml9]
stock MO F FZEE 5 -20°Col RS9 T B8 =52 iR
ol F4sle] Azls T/P-

Table 1. Sequence of primers used for RT-PCR

Gene name Sequence
GAPDH Sense 5-CGG AGT CAA CGG ATT TGG TCG TAT-3
Antisense  5-AGC CTT CTC CAT GGT GGT GAA GAC-3
Bax Sense 5-ATG GAC GGG TCC GGG GAG-3'
Antisense 5-TCA GCC CAT CTT CTT CCA-3
Bol-0 Sense 5-CAG CTG CAC CTG ACG-3
Antisense 5-GCT GGG TAG GTG CAT-3
XIAP Sense 5-GAA GAC CCT TGG GAA CAA CA-S
Antisense 5-CGC CTT AGC TGC TCT CTT CAG T-3
SIAP-1 Sense 5-TGA GCA TGC AGA CAC ATG C3
Antisense 5-TGA CGG ATG AAC TCC TGT CC-8
olAP-2 Sense 5-CAG AAT TGG CAA GAG CTG G-3
Antisense 5-CAC TTG CAA GCT GCT CAG G-3
Fas Sense  5-TCT AAC TTG GGG TGG CTT TGT CTT C-8
Antisense 5-GTG TCA TAC GCT TTC TTT CCA T-3
FasL Sense 5-GGA TTG GGC CTG GGG ATG TTT CA-3
Antisense_ 5-AGC CCA GTT TCA TTG ATC ACA AGG-3'

mRNA g+ 24E 2)5K0] Bioneer (Taejeon, Korea)olAl
TSt primer:= Table 10] LERA BI9} 231 tal 25 249
g 96l AMB® ¥AE2 Santa Cruz Biotechnology Inc.

I&tg FEE0] st A9 A HAME A FLol Tt A

(Santa Cruz, CA, USA) % CalBiochem (San Diego, CA, USA)
oA FUEIR S immunoblottingS d 2X1 AR A1EF
peroxidase-labeled donkey anti-rabbit 2! peroxidase-labeled
sheep anti-mouse immunoglobulin® Amersham Life Science
Corp. (Arlington Heights, IL, USA)OIA] FUBIFCE ESE
Caspases?] in vitro 84 FEHE 93} colorimetric assay kitst=
R&D Systems (Minneapolis, MN, USA)ojlA] £8I3C}

WEXIR: L

Agoll AREE AS49 QIAIH QM = Y ZE+A(KRIBB,
Taejeon, Korea)oiA] B 519rOm 90%2] RPMI-1640 8l X)(Gibco
BRL, Grand Island, NY, USA), 10% fetal bovine serum (FBS,
Gibco BRL)oY| 1%9] penicillin 2 streptomycin (Gibco BRL)O] Z
e QK E AFESI] 5% COy 37TQ] RHBI0NA] B51SE
T} BRI ) 48A17Hnict MBI T, Al ES0) Salo) WE 3
T S A8 A5l 0.05% trypsin-ethylenediamine
tetraacetic acid (EDTA, Gibco BRL)E AZlold MEE BFA]
1 th2 B89 Mxg BFolo] AMugsidnt

3. MTT assayoll &Sk Al HAAx] £A}

Al E Wk 6 well plateol] QIAHLMEE 2 X 1071/ mIZE
WKL 242174 B¢t QP EA17] ThE ol R E X0l 84351
o] 7} well B HEsEE M8 & 48117 Bt w5t 48

Al

7 & AE AASIL tetrazolium bromide salt (MTT,
Amresco, Solon, OH, USA)E 0.5 mg/ml %7} TH A ZmiA|
Z 31451 2 mIW BFESHL 3817 E0F CO, incubatorol]A] |
Qb7 THS MTT AJOFS 7451 AASHT DMSOS 1 miM
2751 wello] MHFE formazing HF =01 £ 96 well plate
of 200 w¥ &AHA] ELISA reader (Molecular Devices,
Sunnyvale, CA, USA)E 540 nmojA] EBLE EF3K4ct &5
2 25 A HE olRen, do uigt Ay EE RS
Microsoft EXCEL program& ARZ3dl 245199

4 5Y 14 088 ALY HET PHio B
m petri dishesol] MZEZ 5 X 10* 7} /mi
T 25619 24417 B¢ g T ol E FEES
HESER 34 Melold 48417 S0t uiget &, TE dinly
(inverted microscope, Carl Zeiss, Germany)—% o1&3kd 200019
HEE 7t skol W Feel Hsle BES thg Kodak A&
7HEHE EEE 01835l ARIE EHsIirt

I

5. HemocytometerE 0123} MZE MEEQ &

A Z S 6 well plateo] QMEZE 2 X 10*7)/mlo) 7)<
Z well & 2 mi¥ 2F6EIL 244171 FOF QFH SR TS 014
& FEEE HYSEE AT mUBiNnt. 48417 & WRE
AL 0.05% trypsin-EDTAS Rl M=ZE °Al7:W
phosphate-buffered saline (PBS)E Z} well & IH
o NZE T th, 2,000 rpm Q2 5871 YA

ZHES MAGIL MZEH W7l T thA] PBSE 1 ml @7}6}@
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ZH 42 5 A E B[ 05% trypan blue (Gibco BRL)E &
oz A2 = YA} P (Carl Zeiss,

= 287 Nzl
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ol MZEE ASBIIEL ol weE

6. DAPI stainingo]] &S M 2319 Hell H&

AHE FEE JFol Yo YK ZY apoptosis T
olg 98t Mo FENE HM3E BEG| Qs THIE
& T2 37% formaldehyde €N} PBSE 1 : 99 H]
fixing solutiong ORI Mol 500 ul =75k EH23]
oA 108 S TSI 2000 ipm 2 E 587 A
Z AEHG AASEL PBS 200 pl & EojA] BES] 412 & s
glass Yofl 80 ul T ol 1,000 rpmolA] 587k cytospind 3
T} PBSE 2-33 washingd}il PBS7} .} miEr] ol 02%9)
Triton X-100 (Amrescoy& H7I5led 4204 10274 I8t
1 % T PBSE washingdll 4,6-diamidino-2-phenylindole
(DAP], Sigma, St. Luis, MO, USA) ¥ & A 27} LEE slide
glass Qlo] MPES Hojrtgl & Hg APASIL JSo4] G4
AlZEt. 1582 FE @ar|] &, PBSE DAPI &dg SEGHI
=2 Awg] MAS th2 absolute alcohols 0]&

T
2
=

o

H 2
o M B
o 1t

E
rlo
o

L
AL
%

—
=
o
o)

e A% slide glass $Joll mounting solutiong A
218t £ HH 3u[H(Carl Zeiss, Germany)2 01851 400812
= 2 QM9 @9 FH) H3lE FEIINT

7. DNA fragmentation®] £4
=% MZol apoptosis7t SEEUES wl BEE +
DNA fragmentation®] 241 915l B4 4 ol & 2&E8o0]
A2 aiRolAl 48 Al7F EQF iE MEZE Ho} lysis buffer
[5 mM Tris-HCI (pH 7.5), 5 mM EDTA, 0.5% Triton X-100]Z
4°ColA 3087 ARIBIYCE 1 = 14,000 rpmoflA] 2027 14
25k, 1 4ENo) proteinase K (Sigma)E 0.5 mg/mie] =
TE ANEle the 60ToA 3A17F B¢ BSAIRN. 1 &
isoamyl alcohol Zgt SM(25 : 24 : 1,
2 14,000 rpmof|A] 108
Hawel

1

phenol : chloroform :
Sigma)S 715K 30827} rotateA] 7] T}
b Yy 2EiEidch a7iA doidd ZEdol
isopropanol (Sigma)#} 5 M NaClE H71514ct 24417 B35 o
Z 233 3, 14,000 rpm, 4TollA] 3027 AARE] A17] &
ZHES WHE| 1, RNase A7} A2k E0]8l= TE bufferg 0]&
o pellet2 =011 of7]oll 6X gel loading dye (Bioneer)E 4301
Q) 1.5% agarose gelS THEOIA] 1A17W1RE 50 VE FH71Y
E A]17] & ethidium bromide (EtBr, Sigma)% 288l ultra
vilolet (UV) 3loflA] ARl EEIATE

‘_

o 0

Ol
hed s

8. Flow cytometry £41

By B ojdx FEE0] e WAl 48A17F St Hl
QRA7] UM IZES Mo] WL 0.05% trypsin-EDTAE A2}l
BSAIZ THE 2,000 pmO & 587 94 EElsle] YEAE o
21 MEZET BRItk od7lol T PBSE H7tsld SE35] A

A

-H

0F

Bl - o188 - HrEY -

2 oHS 2,000 rpm 2 587 AMET] TF & A4E5WT WE|AL
w2 AlEol CycleTEST PLUS DNA REAGENT Kit (Becton
Dickinson, San Jose, CA, USA)E o]&31 18 & gE 5l
4°C, QRoA] 308 =0t HE2S 2|71 ©}S DNA flow

[l W o=
cytometry (Becton Dickinson, San Jose, CA, USA)ol|l & EA1HAH
R0l W= histograme

ModiFit LT (Becton Dickinson)
ZEIHORE BASIICE

o
0

9. Reverse transcription-polymerase chain reaction (RT-PCR)o]]
oJ5t mRNAS] 24

A7)0 BUS o)A FulE QHEZES PBSE AH6HL
TRIzol reagent (Invitrogen Co., Caﬂsbad, CA, USA)E 4TCollA
1A]17} EQF XEISk total RNAS EZ|GIHCE E2]F RNAE
qEgr £, Z372¥9] primer, DEPC water Z12]1l ONE-STEP
RT-PCR PreMix Kit
gradient (Eppendorf, Hamburg, Germany)E 083K SE3I1
t}h Z} PCR AFEEE P& Aol Felghy] flsid 1X TAE
buffer® 1% agarose gelg THEI well B 2+2+9] primerof] 315
3= PCR 4=oll DNA gel loading solutiong 430{4] loading
3 & 100 VollAl H71E8EE Sich M719E 2= DNA 2217}
Tt gelg EtBrE 0]83lo] HFAgt & UV gloja] EQlskL
Picture works’ photo enhancerE ¢|23510d A}A EE& FI%Ct
Olwd  housekeeping FHAN!  glyceraldehyde-3-phosphate
dehydrogenase (GAPDH) 3AA}LZ internal conirol 2 ARZSIRCE

(Intron, Korea)& 3L Mastercycler

10. Western blot analysisol] €8} Ttz
F4 W ¥R FEE0] Ml miAdA At MEzE
PBSEZ Ao} WXL 0.05% trypsin-EDTAE Xz)sled B
2 YAUREIE Sl MZE HUTh oEA okl Al
20} lysis buffer [25 mM Tris-Cl (pH 7.5), 250 mM NaCl, 5
mM EDTA, 1% NP-40, 1 mM phenymethylsuifonyl fluoride
(PMSF), 5 mM dithiothreitol (DTT)]E A7l 4CollA] 1A17H
QF BI2AIT] &, 14,000 rpm @ E 3027 YA EEIGIE T 4E
€ FoIich 4599 A ST Bio-Rad WEiE FE A
(Bio-Rad, Hercules, CA, USA)3} 71 Algdbiol wh} H o
S Z#9] Laemmli sample buffer (Bio-Rad)E 41041 sample
THEQICE o|ZA e Y WEE sodium dodecyl
sulphate (SDS)-polyacrylamide gelg 01838}0] W/|FECE £
2181t BEE tRAS 339! aarylamide gel & nitrocellulose
membrane (Schleicher and Schuell, Keene, NH, USA)CZ=
electroblottingell €8] FO1AIZ] &, 5% skim milkE gh3ot
PBS-T (0.1% Tween 20 in PBS)oll &70] &200l4] 1A B
incubationdle] H1E01AQ1 HERZIE0| ti$} blockinge 4 AIS}H
I PBS-TE 158 (527} 3H)E L MASIHCE £H[%E membrane
ol 17} antibodyE AE|dlod &h&olA] 24]1%F o]& HE 4°CollA]
over night A]7] T} PBS-TE AA (1587 1H, 587} 5H)8}1aL
HEIE 1x} antibodyoll W= 2%} antibody (PBS-TZ 1:15002.F
3|45l ARR)E ARBSI H20lA 1A i SAIZH T

Mo & 12 12 o
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oAdx HEkg FEEd 9o A549 QIA =

Al PBS-TZ A& (10827t 481)5} 1 enhanced chemiluminoesence
(ECL) &9 (Amersham Life Science Corp.)g HZA|7) T
ol Xray filmo] BAIH SEHEZS B2 HUGKITL

11. In vitro caspase-3, -8 & -99] activity &

Y H 8% F&E0 ] Aelg shRlelA] 48 AlZE uh ekl
Axg 22 § dde RE611 gEksled 2124 150 g9 o
WAS fluorogenic peptide 7]& 100 uMoO] ¥ extraction
buffer {40 mM HEPES (pH 7.4), 20% glycerol (v/v), 1 mM
EDTA, 0.2% NP-40 and 10 mM DL-DTT] 50 ulol] E8}51%3 0m,
microtiter plated]] T}A] extraction bufferol] 3)41510] Z} sample
g & volumeo] 100 ul7} EA Sigith Aglo] A" 71dE
caspase-39] ZR0l= Asp-Glu-Val-Asp (DEVD)-p-nitroaniline
(PNA)O|RL L caspase-89] A L0 lle-Glu-Thr-Asp (IETD)-pNA

0191 2m, caspase-92 Leu-Glu-His-Asp (LEHD)-pNAQC) &
BIE plateE 37°Coll4l 3A17FEQY incubation A]Z1 & ELISA
readerE 0|3l 405 nmo] SBTE 01&3lH BreY FEE

__.X-] O]’ r/}

1L QHEY] B4] 2 Fejol WX o8 % 229
A549 ARAIHALAZY Balof Al & £EEY) 98

& Yoty sl ofdx ir%%.% 48217 B Aeist &
T o3

0D 540 nm

.
- G
1} 0.z 0.4 0.6 08 1.0
MEHC {mgfml)

B)

0.6 0.8

MEHC (mgiml)y

Fig. 1. (A) Growth inhibition of A549 human lung carcinoma cells
after treatment with the methanol extract of H. cordata (MEHC).
Cells were seeded at 2 X 10°/ml in a 6-well plate and incubated for 24 h, Cells were
treated with variable concentrations of MEHC for 48 h. The growth inhibiton was
measured by the metabolic-bye-based MTT assay. The data shown are means + SD
of three independent experiments. (B) Morphological changes of human lung carcinoma
A9 cells after treatment with MEHC. Cell morphology was visualized by light
microscony. Magnification, X200.
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£2 0.6 mg/ml AeISIE 4F 2F 60
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2. |zl AE B a9 Helol] FIRlE o8&
29 Aeld mE A E MEES Y
2 HEsTE 346l 48417 E9F
3t &, hemocytometer® AoIQl= A2 £8 H 42510
FEE0| AZFA 2 Wfﬁ'—ﬁ/} Hl_u_o} Z = Fig. 2A0]
W onkel 2ot Aol g 4
st E7ESE JES2 sk JEHCE i
URCH, ole}t 42 = o] & FEE WE FHEY
AAHSL FARSE AL

% 0%

f
O
e

0x 2 oo

L
o 4y o & P N

fEhdtt
A) 250

E 200

b=

x 150

f';’ 100

£

=3

E 5

>

© g - ! .
0 82 04 06 08 1.0

MEHC {mgiml)

B)

0.6 ] 0.8

MEHC (mgiml)

Fig. 2. (A) Effects of MEHC on the viability of A549 human lung
carcinoma cells. Cells were seeded al 2 X 10%ml in a 6-well plate and incubated
for 24 h. Cells were treated with variable concentrations of MEHC for 48 h. The cells
were trypsinized and the viable cells were scored by hemocytometer counts of trypan
blue-excluding cells. The data shown are means * SD of three independent
experiments. (B) Formation of apoptono bodies by MEHC treatment in human lung
carcinoma AS49 cells, Cells were treated with MEHC for 48 h and then stained with
DAPI solution. After 10 min incubation at room temperature, the cells were, washed with
PBS and nuclear morphology was photographed with a fluorescent microscope using
biue filter, Magnification, X400.
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—"E & iAlolA] At O"Kﬂioﬂj\'l aﬂ
9 %EW} —r%i'd}ﬁl gqEe E Aol HAACU AP E F£&
HelE gHEe B2, gad S5 23t apoptosisy} %‘Oi
A EAA HEBOFZ HET]E apoptotic bodyZ| AE &
EH R E7IHAE. ol YR ZEE] I YM xS
A, FepHel W YES9 ZATt apoptosis@t HEO]
OE}

o op I
o = o rL ©

;QL

3. A x FEEo| Y3t apoptosisY] F2F
SHH apoptotic body &4 3} g7 apoptosis F2E9] AEH
Z710] sl DNA fragmentation GBS
719828 ZAGINCE 018 Hsld i W oz FEE0)
TR WA At QA EZE HYLE & DNAE FE01H
AR Al Fig. 3Ad] VIERA Higl L) & o] & REEO]
AEIE LA 2ol A= apoptosis7} ot MESONA 2 4 U=
7@%4510_ DNA ladderings #Harst 4= QIct ol= 432 o]48 2
E£29  Aglol 9k gH3l5]of
chromosomal DNAZ} S#3lE 28
o140} FENE BHolA] Y E
AOIF| = apoptosis Ftat A E QL
E5 Alglol] WE apoptosis F2H9 H T E flow cytometryE 0]
8ol FeAQl 24g St AF= Fig. 3B} 2T & H4 wiA

<

agarose gel &

endonuclease’}

QR Zol| A1) R}HE apoptosis Gk BT E M ot
pibls 0%34?:_ FEEY AE] 8571 E7F= 45 apoptosis?] 7
W HE7E £7451] 0.6 mg/ml EEAAEE] sub-G19] H1E0]
50% o] Z VIERGTE 0149 AFolA] AHE FEE Aol
QI3 A549 QIAH UM E ) F41 3R/} apoptosis FET WE
S A0 PSS & 4= Yyt

(A) B

= MEHC {mgiml)
E
s

0D 640 nm

0 02 04 06 0S8
MEHC (mgimi)

Fig. 3. MEHC induced apoptosis in A549 human lung carcinoma
cells. (A) Cells were incubated with variable concentrations of MEHC for 48 h, then
collected and DNA was extracted. The DNA fragmentations were separated on 1%
agarose gel electrophoresis and visualized under UV light after staining with EtBr. (B)
Cells were exposed for 48 h with increasing concentration of MEHC and then the cells
were collectsd and stained with Pi for flow cytometry analysis. The percentages of cells
with  hypodiploid DNA (sub-G1 phase) contents represent the fractions undergoing
apoptotic DNA degradation. Data are means average of two separate experiments.

4. B2 family®] 2plof] nix|= gz £EE89 &
o8 E FEE Aelo] st YAE9] apoptosis ol T

Bh= SRR 2L 9510 WA Bd-2 familydl] &
A /AR A2E9 AR miXle odEx FEE9 ITEE
RT-PCR % Western blot analysis ¥J5 Q& ZAFSIATE. Fig
2l Boll LIERA HISE 2ol oj & REE AP sk JEHS
apoptosis F ol B 3l= Bax FAXNY] w2 A9 ¥yt EJ
EEA] 242 ¥hH, apoptosis F2F oA ol #oddl= Bel-29] 2k
2 WAL 2 HEeE BRA oldER FEE XME & I&H
S8 mMe ZAHEArE ol odE FHFE ANolo g3t
apoptosisO] SEko = £ A8 Bol-2 family/t £33 5 511
= Aolw, B3] Ba2Y g AR QIE
apoptosis & HH G4ES G o]FXAL JUSE A

B
_(,7_[‘,
rr
WE
0 X

o]

1A}
3l FE= Rolrk
(A (B)
MEHC {mgimi) MEHC (mgirl)
] —
0 02 04 05 08 D 02 04 06 BB
el < Bax “ | «— Bax
«— Bel2 ~ |« Bel2

Fig. 4. Effects of MEHC treatment on the Bcl-2 family expression
in A549 human lung carcinoma cells. (&) After 48 h incubation with MEHC,
total RNAs were isolated and reverse-transcribed. The resulting cDNAs were subjected to
PCR with Bax and Bcl2 primers and the reaction products were subjected to
electrophoresis in 1% agarose gel and visualized by EtBr staining. GAPDH was used as
an internal control. (B) The cells were lysed and then cellular proteins were separated
by SDS-polyacrylamide gels and transferred onto nitrocellulose  membranes. The
membranes were probed with anti-Bax and anti-Bel-2 anticodies. Proteins were visualized
using an ECL detection system. Actin was used as an internal control.

5. IAP familyS} @isio] nAlE o8 X FEEY
HE2 odE FEE Aglol] 9 LM LY apoptosis Fak
off IAP family7} #BA3I=X9] oI 2 E FALSICT Fig. 5A & B
ol VEhd B} Zo] ofdz ZEE0]| ¢ apoptosis Fiol o]
28 IAP familyQ] #o] GRS ZARGH 23, XIAP, cIAP-1 ¥
cIAP-2 SR HALS} BHRE oA ‘“0401 74 Sonel o iR
ol oH€E F bl A} AP

family7} £23 9&S k= A

Qs apopt051sO]
OF MZyst 4= QAW

(A) (B)
MEHC {mgiml) MEHC {mgimi}

I |
0 0z 04 06 08

+ XIAP

el +— clAP-1

————— -

Fig. 5. Effects of MEHC on the anti-apoptotic levels of 1AP family
members in A549 human lung carcinoma cells. (& After 48 h
incubation with MEHC, total RNAs were isolated and reverse-transcribed. The resulting
cDNAs were subjected to PCR with indicated primers and the reaction products were
Subjected to electrophoresis in 1% agarcse gel and visualized by EtBr staining. GAPDH
was used as an internal control. (B) The celis were lysed and then cellular proteins
were separated by SDS-polyacrylamide gels and transferred onto  nitrocellulose
membranes. The membranes were probed with the indicated antibodies, Proteins were
visualized using an ECL detection system. Actin was used as an internal control.
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were separated by SDS-polyacrylamide gels and transferred onto  nitrocellulose
membranes. The membranes were probed with the indicated antivodies. Proteins were
visualized using an ECL detection system. Actin was used as an internal control.
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