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Apoptotic Effects of Junglyeokdaejosape-tang and Junglyeok-tang on
A549 lung Cancer Cells

Byeong Gil Yu, Myung Dong Kim', Tae Jun Hwang', Yeong Min Yoo, Seon Goo Lee*

Department of Oriental Pathology, College of Orfental Medicine, Sangji University,
1:Department of Oriental Physiology, College of Oriental Medicine, Sangji University

Lung cancer is one of the common malignant tumors in the world. It occurs more increasingly due to the serious
air pollution, heavy smoking, expoure to ionized radiation, pollution with heavy metal, and owing to well advanced
diagnostic skill, etc. Also lung cancer has the limitation of medical care because metastasis is already shown up in.
more than half cases when it is first detected through medical examination. Although it is treated with chemoradiation,
the rate of deaths from lung cancer is high as well, because blood has a lot of toxicity which give side effects. So
it has a low rate of cure. So, the ways of various treatment is being researched to raise the rate of care and decrease
the side effects recently, and one of the results is inducing apoptosis which makes use of molecularbiologic diagnosis
of lung cancer’s cell and using oriental medicine drugs. The purpose of this study is whether apoptosis would happen
on the human lung carcinoma cell by treated with Jeonglyeokdaejosapye-tang, Jeonglyeok-tang.
Jeonglyeokdaejosapye-tang and Jeonglyeok-tang has been prescribed for cough, chest pain, and many other similar
cases. Cough and chest pain is shown in early lung cancer. That is why we used these prescriptions. Apoptosis
happend on the human lung carcinoma A549 cells treated with Jeonglyeokdaejosapye-tang, Jeonglyeok-tang. The
concentration-dependent inhibition of cell viability was observed and apoptosis was confirmed by DNA fragmentation.
Bcl-2 and COX-2 mRNA expression decreased, but Bax mRNA expression increased, so it was identified with the case
of indomethacin known to enhance apoptotic DNA fragmentation. Also expression of the p21, p53, cyclin E, cyclin D1,
cytochrome ¢, caspase-3, and caspase-9 protein increased and the activity of caspase-3 increased, as well. Last,
fragmentation of the PARP was shown. The previous and present results indicated that apoptosis of A549 cells by
above-mentioned drugs is associated with the blockage of G1/S progression.

Key words : Jeonglyeokdaejosapye-tang, Jeonglyeok-tang, human lung carcinoma A549(human lung carcinoma cell),
apoptosis, PARP, Bcl-2, COX-2, caspass, cyclin, p21, p53
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1 AE
1) &Aze] Fdl

=2 A8 A1E3 QA Z = A549(KCLB 10185) human lung
carcinoma cell2A] SFZH T HE2 02 HE] 2okl 5 % CO,
@} 95 % air®] WH7|(EM, Sh=)ollA] 37 TE FAIGH wiekal
Art YR HEE Y YA @v]Z(HUND, Germany)&
Ssld BETIL F 1-33]9] Aviiigre siHA AgsiA d&

AlA AMEBIAT
2) HiA}

71 28] A= RPMI 1640(Gibco, USA)Ol 3.7 g/ ¢ sodium
bicarbonate (Shinyopure Chemicals Co, Japan), penicillin G
{100,000 Units/m¢, Sigma, USA) 1 mi, streptomycin (100 mg/mf,
Sigma, USA) 1 m¢, fungizone (Gibco, USA) 4 mi:g H71old &
st 5, bottle top filter (Corning, USA)E B3l AFESIR
T}t FBS(Gibco, USA)= 56 9 &24xo4d 30827}
inactivationAlZ] & AL25Ict S8HIAE= RPMI 1640 7]2u)
Aloll FBSE 10 % H7I5l] AMHZDIR O, LAl uier Hdio]
AHEBISH
3) glokal HE A&

Aelol) ALE JDSTH TS 247) SEENY HEE 7IE
OF sl en At Srolmeist ExshidolA HHiES
RS AMEBIGETE JDST 108 B3 70 g(Table 1) 1000 ] &
M A 3000 cc®) B Stk Eo) A1 HEEIRAL, F
B & 1649 AZE & ¥ 2 o|F 70 TY SEUZE7
(Biocryos, Bhh)ollA] 48A17HECH SEAZEGI HEEL 959 ¢
(28 137 %)g It JT 108 BE 120 g(Table 2)& 1000
cc® E3} A 3000 ccO] E EekAIol Bof 3417 AE
T, MY F 1679 AR T W ALk 0% 70 TY B
Z7)(Biocryos, BR)olA 48AITEQT SEARGN] AZ
2721 g(#58 2267 %)2 LAUCk

ford

-

Mo mg Qb
Y R

Table 1. Prescription of JDST'?

Herbal name Pharmaceutical Name Amountig)
BB LEPIDII SEMEN 30
K B JUJUBAE FRUCTUS 40
Total amount 70
Table 2. Prescription of JT'®
Herbal name Pharmaceutical Name Amount(g)
ERET LEPIDI SEMEN 40
E3=Y4 MOR! CORTEX 40
X B JUJUBAE FRUCTUS 40
Total amount 120
2, 9

1) AS49 TIQHEF Wie) B AERESSH

A549 Q1A FT] HUNEFE =AM EF 204 AT
=, RPMI1640 (GibcoBRL, USA)ol| 5% FBSS} FungizoneE &7}
glad 37T, 5% CO0lA BidsIict MZRESE S8V 2
Sl 24-well culture plateol] 7} well & 2x10° cellsZ Eol Gk
S & SEAZTAIY Sl AAAME 71 002,02, 1,2, 4,6, 8
ng/m ELE MEISK 244170 T al eFelTh 244]700] At &
M EZAR S HASLL PBSE ¥ ™ washing 8+ & 05 %
crystal violet(in 20% methanol)& 300 uf/well 2 H71ek A&
oAl 527 HASH ThE tap water® APEET] MASH & XA
T} THE 1% SDSE 100 ut Erisked oAl 3027 gXisH

o T
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570 nm(reference 450 nm)ol4 EBEE SE5IC)
2) DNA fragmentation

Aelsh LN ZE ECE APAS PBSE obH AlXch &
AE ARNEES 700 w9 lysis buffer (20 mM Tris-HCl, pH8.0,
10 mM EDTA, 0.5 % Triton X-100)2 HEA]7|1, ESolA] 45
27 g AFIEA 718 J8g MEE S Az
lysisZ B0|5HA| 3l Sl e AEZ 4TollA 13,000 x g= 20
27 Adgeisid Al=Ed gBiict. ol MEE Ede

[ 1
phenol/chloroform@ & F ¥ extractiond}od

PEE
T & A AL
MEERE 228 DNAY RNAE sodium acetate/isopropanol
2 AFMAZECE AHY sitE 40 w9 TE buffer (10 mM
Tris-HC, pH 8.0, 10 mM EDTA)Z S31A17] 1, 200 pg/mi2] =
%7} %A DNase-free RNaseE 211 37 CTollA] 1A7F &A%
ch. RNA7Z} #AE DNA NS 1.5% agarose gelolA] H7E &

511, DNAZ ethidium bromide® G483} & UV lightalolA] A

g AUt

3) RT-PCR
RT-PCRE primer= Bioneer(3hH)E FE1 TSI
RNA 4o AI8SHe ZE 58U 01 % diethyl

pyrocabonate(DEPC, Sigma)E Azlglad AIE3sIRCH, ZE £
AZ17E 200 CollAl 244171 71 Aeist & AHESIRTt
(1) Total RNA E&]

1x10” Al Zol 1 ml9] RNAzolE H7igla] &Rs] das &
ALl 158271 Bl I8l 4 T e E21712 12,000
rpmoflA] 3027 AU EEISINCE 2elE 845 MEF tube
ol 87 ©}S, 100 % ethyl alcoholE 500 w H71gHE 14,000
rpmoflA] 5E7F A4 EEI5K @2 pellet 0.1 % DEPCE AT
%) 70% ethyl alcoholZ 381 M|ZGIRCE W peliet 50 9]
RNase-free waterZ 0]£36l0d =ir}

RNA ZHZES spectrophotometer(U-2000, HITACHI Japan)
Z olg3lo] 260 mm % 280 molA EBEE HFol FEF
Total RNAY] &5 & AlkFeIATE

(2) RT(Reverse transcription)

RT-PCRE Ql&ta] A ZolA] FESH 242F 1 9] total
RNAZE FHHOE 3l oligo dt primer(Bioneer, Korea)E 10
pmold] H715 & o7l PCR &8,
20 U, RNasin 10 U Z2]Z 2 mM dNTPE E718Ich 1211
RNA-free water2 ZERIE 20 w7} HEE ¢ & 57Co
Al 102, 27TolA 1A13t AE] & (DNAE BHERCH Aty ¢
ol AHg3l71 S5l 20 TSIl HHSKATt

(3) PCR

Reverse transcripton©. 2 FE]

T
oL

reverse transcriptase

HS

A DNA 2 wE dNTP
mixture 200 pM, gene specific primer 300 nM, MgClL 2 mM,
reaction buffer(10 mM Tris-HCl [pH 9.0 at 25 ] , 50 mM
KCl, 0.1 % Triton X-100), Taq polymerase 2 Ug Z 410 EAES
Bal7} 2007 HEE Glod PCRol AMBSIRACE PCR BIES2

thermocycler(Hybaid, UK)oll4] 94C/2min(13]), 94°C/1min(l
3)), annealing(13}) 221 72°C/Imin(18))E 408 PHE3IR L

oAEE AERIS S 72TolA 13 +YEINTE AHRE primers
Table 31+ 2t

Table 3. Primer for Reverse transcription polymerase chain reaction

%aﬂr%&t Primer Sequence (5—3) Térr%%ee?ga?re
Bol2 forward CGA CGA CTT CTC CCG CCG CTA CCG C 5T
reverse  AGA TCA TCT CTG CCT GAG TAT CTT
COX- forward TGC CCA GCT CCT GGC GCG CCG CTT 6 ©
reverse  GTG CAT CAA CAG AGG CGC CTC TT1C
COK2 forward TTC AMA TGA GAT TGT GGG AAA ATT GCT 5 ¢
reverse  AGA TCA TCT CTG CCT GAG TAT CTT
aAx forward GTG CAC CAA GGT GCC GGA AC 54 C
reverse TCA GCC CAT CTT CTT CCA GA
Cyclopn forward ACC CCA CCG TGT TCT TCG AC R

reverse CAT TTG CCA TGG ACA AGA TG

(4) Gel electrophoresis

PCR productsE &01517] 15104 ethidium bromide(0.5 mg
/m)7} EBVE agarose(2 %)E TAE(Tris-Acetate-EDTA) buffer
(pH 83)0l =] ALE3I912m, AR 5 w9 3 i loading buffer
E geloll U5k 100 VE 30237 A71E SaIitt. A7185 &
1} gel& UV transilluminator (Spectroline TR-302, USA)QlollA]
51920 micro ARG UV B red filterE RARGH ARKIY]
(Polaroid H-3, USA)E AIS3IA ARl 2H SlollA] EHE3ITT

4) Western blot 24
1) e 2%

DR Il A& Y8k 1x109) ME B
lysis buffer(10 mM Tris - HCi, pH7.6, 150 mM Nad], 1 % SDS)
100 w2 TEAIA LG QoA g AIZF SO YRisl 23]
lysisA|A iz

2 Z&3Kic) 1 & 14000 rpmofiA] 1583} A

—Ié =
ARl ASHS A FHo &4 thg dEg +dsI3
(2 a5 55
cHl Rl AZFE bicinchoninic Acid(BCA, Sigma, USA
4

ko

TS o4

018310 bovine serum albumin(BSA, Sigma, USA)&
al ZF5190) 96-well plateoi] BSA(1 ug/ 1)
0,1, 2 4, 8 16 ug/ulol BCA 83 100 UE A5l 20271
TollAl BIR|3H ThS EH T 540 molA 851 EEIHE
3I9ct BAldl EFe ABES 2 S BCA & 100 ub

r
W

7

0

o
b

S O SoE mEE
S 5 208737 CollA] WAIGH & 540 mojlA] EokA EE
4 0830l HUTETE ALBIIC

(3) ©71¥ & = Western biot

ZZ3) thlE 100 u2S caspase-32} cytochrome CE Q]
371 95k 15% SDS-polyacrylamide gelol], poly(ADP-ribose)
polymerase(PARP)i= 10% SDS-polyacrylamide geloll H7|3&
&lad nitrocellulose membrane© 2 transfersiirt. Membrane&
5% milkS &-33} PBS-Tween(0.01%)0llA 1A|7HSQE ab2olA]
hybridization5}2iCt. ©] membraneg Bcl-2(Santa Cruz, USA),
Bax(Santa Cruz, USA), COX-2(Santa Cruz, USA), p21(Santa
Cruz, USA), p53(Santa Cruz, USA), cyclin E(Santa Cruz, USA),
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A549 BQF MEFo] S SARAREME 2 SIRES Apoptosis 3}

cyclin Dl(Santa Cruz, USA), caspase-3(PharMingen, USA),
caspase-9(PharMingen, USA), PARP(PharMingen, USA),
cytochrome c(PharMingen, USA), actin(Santa Cruz, USA)Q] T
AE AFEI ISR 420A] shakingGPHA] hybridization
A7 W & PBS-Tween 202% MAGLL, membranes
horseradish peroxidase 2% conjugated® anti-mouse IgG H=
anti-rabbit IgGE THA] 1A]7HEQ 4120]141 hybridizationd} A
Membrane& PBS-TweenC 2 U M A5 =
chemiluminescence A2 (DuPont, NEM)©O.& YI5A]Z1 & Fugi
Xray filmO 2 ABAA CHiE S 7R gokint

5) Caspase-3 activity &5

THEEE MEZWolA £E3171 sl a0 ME g

lysis buffer(10 mM Tris - HCl, pH 7.6, 150 mM NaCl, 1 %
SDS) 100 wE AEIAH AF flolA] St AIZE B¢k A &
3] lysisA|AH A S ZEBINTE 14,000 rpmof|A] 15827+ A
4 ERi5l 4BUS A FRol 87 TS BBASTE 58
hkd oF 1pg® ChMEAIT  caspase-3  7]Z9]  DEVD-cho
(Calbiochem, USA)E 200 yM &2 150 u£2} 10 mM DTT 10

£ Q7 308, 117}, 407 EH & 5ABHS SEICH

ol 9 TI= absorbance/mg protein/hour® AESISCE

EEEE]

1. JDSTY] A549 human lung carcinoma cello] thgh Al Z 54
JOST7} st o] PHCE mIXlE MESHE Yot

7] f15kd AS494| ol BEUZAIY] JDST ExHlE

MR EFHEE XNTisld 2407 A& A2 %

CHTable 4). ZAME 3 thzFoll BIGHY RE A8 oAl Al ZEY

Ego] ALoINeH 6, 8mgollAl HAGE] Aashe HoFATH

Table 4. A549 Human Lung Carcinoma Cell Viability after 24hrs
Exposure with JDST.

Division(ng/ al] % Viabilty Mean Standard deviation
Control 100,00 848
002 10305 406
02 108.12 424
1 9336 402
2 86.13 0.38
4 82.02 187
6 3409 185
g 3219 133

2. JTY A549 human lung carcinoma celloll tHgl Ml ZE4H
JT7F EltM ZEoll RAFAHOF p|i]= MESHE Yoli7]
A3l AS49MFoll SZAHEAIZ] JT Ex®E 0.025E] 8mg7tA)

=THE Agsld 47 Aus MZTAESS ZABKECE
(Table 5). AAZ 1} t R0 HIE} % A FolA] AZYE
80| 24BN O SngollAl BRG] ALES Eo:lzls%\r/}.

Table 5. A549 Human Lung Carcinoma Cell Viability after 24hrs
Exposure with JT.

% Viability

Division(ng /) Mean Standard deviation

Control 100.00 9.19

002 7421 346

02 66.44 366

1 57.09 755

2 5444 482

4 5171 334

6 6230 097

8 22.24 037

3. DNA fragmentation

ME7} AFBEHE BUE Lobidy] 9l MY HYst 5
ZIE AZEE= 6 mge MEo] Az @ ote MEZY DNA
fragmentations ZAISIHCHFig. 1). BAL A1t H2IsHA] &2 Al
Zo A= DNA fragmentationo] YLIA] QQFOL} SIOEAN 6mg
£ Al A ZofMs Z5 DNA fragmentationo] LojtE &
QI5ISiT.

O 6 (ma)

A
Fig. 1. DNA fragmentations of A549 human lung carcinoma cell
treated with the oriental medicine drugs. Cells were incubated with the
oriental medicine drugs. And then DNA solutions acquired in the cell Iysis were
performed electrophoresis described in Materials and Methods. AJAB49 human lung
carcinoma cell with JOST B)A549 human lung carcinoma cell with JT

B

4. JDST7} Bcl-29) COXQ] mRNAo) nlx|= &5k

JOST MEI= Q18F MZAFZO] apoptosis®t BAHREA Eel
317) Ql6ke] Bdl-2, Bax®} COX-2Z RT-PCRGIICHFig. 2). ZA}
A0, 1, 6 ngs MEISINE Toll Wt Bel-29} COX-2& 7
481%1 1L, Bax= &710k indomethacini}t S35 kite HICH

5. JT7} Bcl-2¢t COXQ] mRNAo) 7jX]+= Fak

JT ADZ QI8 M ZAFHO] apoptosiset BAJAEA] 20151
2181 Bl-2, Bax@} COX-2E RT-PCRBIQICHFig. 3). ZA A3 0,
1, 6 mgS MEIBIAE W BTo] wieh Bel-29} COX-2& ZAA3IR
1, Baxe &7K5Kd indomethacind} SY3F QRIS BT

SE

6. Bcl-29} COX proteing] wl&d
Sk AR ¢ FE7F HAlREA AR
= SRITH T UiA] thilz] e L dAEg Felch]

Q1S apoptosis
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3z - 28
of Western blot& A|#EISICHFig. 4). A} B thRZ=FolA
£ Bcl-2, COX-2& ZA481900L Baxye 7188 B01eh 4= ISt

JDST(mg) Indomethacin( )
L -
COX-1
COX-2
Cyclophilin

Fig. 2. Inhibition of Bcl-2 and COX-2 mRNA expression by the JDST
in A549 human lung carcinoma cells. Cells were incubated with the JDST
and total RNAs were isolated and RT-PCR was performed using specific primers
described in Materials and Methods. Cyclophilin was used as a house-keeping
control gene.

JT(mg)

Indomethacin(sm)

Bcl-2

Bax

COX-1
COX-2

: ool i Cyclophilin

Fig. 3. Inhibition of Bcl-2 and COX-2 mRNA expression by the JT
in A549 human lung carcinoma cells. Cells were incubated with the JT and
total ANAs were isolated and RT-PCR was performed using specific primers

described in Materials and Methods. Cyclophilin was used as a house-keeping
control gene.

0 6 (mg)

Bcl-2

Bax

COX-2

Actin

A

B

Fig. 4. Expression of Bcl-2 and COX-2 proteins by the oriental
medicine drugs in A549 human lung carcinoma cells. Cells were
incubated with the oriental medicine drugs, and then the proteins were isolated and
performed western-blot using the Antigen-Antibody reactions described in Materials
and Methods. The Action was used as a house-keeping control gene, AJA549
human lung carcinoma celt with JDST B)A549 human lung carcinoma cell with JT

7. p21, p53, cyclin E3} cyciin D1 proteins@] 2+&d
JDSTS} JT7F COX-2& Z&GK MEZHAS dAgh

)
©

o

BRI 0)E A} &
D1E Western blot
Sk E Aelgt BE
o] F7IEACE

95k p21, p53, cyclin E & cyclin
%—6 1o} B0I5ITHFig. 5). BAATH
TollA} p21, pb3, cyclin E, cyclin D19} gt

0

6 6 (mg)

p21

53

Cyclin E
Cyclin D1

Actin

A B

Fig. 5. Expression of p21, p53, cyclin E, and cyclin D1 proteins by
the oriental medicine drugs in A548 human lung carcinoma cells.
Cells were incubated with the oriental medicine drugs, and then the proteins were
isolated and performed western-blot using the Antigen-Antibody reactions
described in Materials and Methods. The Action was used as a house-keeping
control gene. AJA549 human lung carcinoma cell with Jeonglyeokdagjosapye-tang
BJAB49 human lung carcinoma cell with Jeonglyeok-tang

8. JDST7} A549 human lung carcinoma cell®]
4l PARPo] OjXj&= Hgk

Apoptosisol]l Q8 MEAIEE 48| Y] {5k
JDST AZ]1%F caspase-3 enzyme, caspase-9 enzyme, cytochrome
¢ &, PARP fragmentation2 Western blot 2410 Z £0151%]
ChHFig. 6). Western blotg& &3}
cytochrome ¢} W&EE BQISIGHAM JDST émgs AE2|SIHS
U} caspase-3 enzyme activity7} Al7to] A3akol wl o & o

caspase,

cytochrome ¢

caspase-3, caspase-9,

B3l S715183rt o] 24 PARPO] fragmentationo] oL} DNA
7} fragmentationo] ojtS BT 4 9I9ir).
Caspase-3
4
§53.5
Caspase-9 FEl
22t
i 2
Cytochrome C ﬁ‘-? —
208 L
E S
PARP 0 )
Concentrafion(mg)
Actin

A B

Fig. 6. Apoptotic effects of JDST on proteins of A543 human lung
carcinoma cells. A)Expression of caspase-3, 9, and cytochrome C proteins by
the JOST in A549 human lung carcinoma cells. Cells were incubated with the
oriental medicine drugs, and then the proteins were isolated and performed
western-blot using the Antigen-Antibody reactions described in Materials and
Methods, The Action was used as a house-keeping control gene. B)The caspase-3
enzyme activity of Ab49 human lung carcinoma cell with the JDST. The extracted
proteins were mixed DEVD-cho and then the activityof caspase-3 enzyme were
measured on 30mins, 1hr, and 2hrs.
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AB49 H|QF AN ZFof it MRS 2 4KES Apoptosis F3

9. JT7} A549 human lung carcinoma cell9] caspase, cytochrome
c Bl PARPo|l m[x]& G&F

Apoptosisoll 913 MITANES B3| FEEP) skl T
AE] & caspase-3 enzyme, caspase-9 enzyme, cytochrome ¢ &}
%, PARP fragmentationg Western blot 24O % 0I5
(Fig. 7). Western blot& £l caspase-3, caspase-9, cytochrome
O YEe FISKon JT énges AMTIIE
enzyme activity7} A[7}o] ZIfglol whet thEToll vidh E715t
ATt  OlEA  PARPO] fragmentationo] oLl DNA7}
fragmentationo] Qo2 OIS 4= AU}

] caspase-3

Caspase-3

~

w

[

Caspase-9

Caspase-3 enzym e activity
absorbance/mg protein/hour

l ]

t

©

I

o

<

P

-
o

Concentration(mg)

Actin

8

Fig. 7. Apoptotic effects of JT on proteins of A549 human lung
carcinoma cells. A) Expression of caspase-3, 9, and cytochrome G proteins by
the JT in A549 human lung carcinoma cells. Cells were incubated with the oriental
medicine drugs, and then the proteins were isolated and performed western-blot
using the Antigen-Antibody reactions described in Materials and Methods. The
Action was used as a house-keeping control gene. B) The caspase-3 enzyme
activity of A549 human lung carcinoma cell with the JT. The extracted proteins
were mixed DEVD-cho and then the activity of caspase-3 enzyme were measured
on 30mins, 1hr, and 2hrs.
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scan:LDCT), Z4&} AJZEZ] HAL autofluorescence bronchoscopy,
new imaging techniques®| Tl WHOZ AT} WAL U
T}, 1970l O] F01X Tl 2ok F71HQ &8 X4 &

& W g HZER] AR Eolo] HYY] £7] HHER Y
UL SFHLE AN %% %OI lE %QD}EL [ol o= A =2 |
A

=

%‘/l 271 e 7{9%—. HIEGHE AP &71EH 1 ﬂ
A g9 HAH gaizt oplEE AR HUHACLHY 20024 1)
= FHUAFANCHNA olE 0|83 HYRTeE S %’g

g th| HET ogolt?.

SAl HYLY AEHOEE A ~MEHYU Fe S8t
QU ERIAX B 938G (chemoradiation) S A}8312 %)
O} H3h Al ¢lo] drlo] RIS EALY] E3Eo] BAA|
FHa Jdom HHo) wHNIEE Fol7] ¢ prophylactic
cranial irradiation(PCl)= BEEE 54%H T A= AOE
BIEA O leukoencephalopathy$} 22 58259 Qu)

4 Qo c-kitel Tk & ol &8 MESH A gHol dTF-Folrh
A AL 80%E AR Sk HIAMELS I ERed &
M7y BVt 29 et WA X5 E EYsll out
AEY =4 A9 885 R o] & ediof sk A
BEF o] o= Hx Zldslk=r7E ExAEa ot &2

B A 200 A2, HER-2/neu39S} EGFRO] wraifo] Zy)g)
Ag olssle] FAE HET A5Ho] ATFSol farnesyl

protein transferase QIA|A, matrix metalloproteinase &,

Hlo]-

signal transduction modulator@] bryostatin, antiangiogenesisl|

@1 BAY12-9566, anti-VEGF, dend replacement therapy(Ad-p53)

9 ow\w\]aﬂo] T3 Soj QO MET Zha, g, EAaT Zha

5, 347150 RolEs ENSH B4 459 94 W FE

G%, 19, AL, £0l T 59 SAED BE09) 6
S oba) 1 Zul BEAEA 23 YFolF.

olgiet st ol BAE H AEE XX A
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Holl, 719 BE, AAE, #7, 2, 1R Bage
AT, i’ﬁiﬁﬂ?% WREN, AR HREEATE S
ADAY F YE ACE BUET Y.
EREAREME(DST)E T ABE THEUCH #
BEBE(T)E ZRAZENE £BAKT H7Ee FAHAS
ozt EHY TN BASKE EHE TSN Zuh BETF
B Kl AR TE EEE 200 sl 438 tishdol)
BRS BFEE XS AO0E %S EEHSIL ke FHI
B, BERHEO R SRAESIo] IEEGTAR, AKMIESHE aEol Rlof
TREEERG , MRk S, BIRIRTS, REYE, MEKE MIRHS
CIABIC)E REE %8, £5 AEE 220 7‘UHb}$—FJr0ﬂ &3}
UEY B4 RES wRd A0 %S BEESIL K= o

HU & et
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o B, BEOE WSl WIS, RELE, BB, WIS
Sh= FEkol ol BlEAD, BEHENE, KRIMERARE, BERA,
(MEREN, BABERE Ooit) Zares F#RaRCLE 88
o BRI 48 BURY BEE DRG ACE 1S EE
HOML e Hold MO &HESI RN, KBRS &
gEol ol MR, KRR, @ENAFES ooy,
2 AFojAl= IDSTS JT7} HQM £ apoptosis HE A S
slEen AAERoEE MEIES4E,
COX-1, COX-2, Bcl-2, Bax, pb3, p21waf1/ cipl, caspase-3,
3Tk JDSTSE JT7}
HAFPHOF wxles MESHEE YotHr]l AsH
Az B2 HEAY ExAlEg sTEE Al 23 v
ol Higk]  AMEYEES0] 7‘*6}919‘34 ol DNA
fragmentationg 2018} A1} apopt031s Ny H3E 2IsiAR
t}. Apoptosis= AA|UlollA] HE7t EA e 718 & R
BuAES S84 AWHOE Yollie HE AW
A ZY SHYE g AR HolA] gi}x“ 2 3101 &40
I3} M EAPHQ] necrosis®} THEIM®, A ZAESY 5Q AT
2olojrt. Apoptosisol] #oidl= SRR TieRdl 15 Bd-2,
Bel-XL, A1, Mcl-1, Ced-9, LMW5-HL, BHRF1 &0] apoptosis&
A GH1 Bax, Bad, Bak, Bcl-Xs, Bik §2 apoptosisE EXIGH=
AT BAHACH?. 0|F Bel-29} Baxs AR dimerE HY3}
WA 2H Bax7t FETHHE T heterodimerE YFEWH apoptosis
ii]&]ﬂﬂ Bcl-27} FEE olFEH apoptosisE AFAT =
Z A== o] 718 L mitochondriaol 41 cytochrome c%
-.—rilklﬂ cysteine-related proteaseQ] caspases % DNAQ| Tk
312l A:BE endonuclease £9) G4 8N E ZESIA apopt051s

Sulo] TAgh=s A0 BaEAst.

DNA fragmentation,

caspase- 9 enzyme, cyclin D13} El Z53B1%
H QA ol

0 >\' mlm

CoX-12 ¢elH9 gddg |Ask 7lse s
COX-2& &g ZEBH Al K7 2 239 (g & =
o ZE9 dhEy Ade £Q3F dEs stk ddlE 89
COX-22} inducible nitric oxide synthease(iNOS)7} TIFSH QA
FollA] 2 £F0F WoiE I om HdEH 0 01E9] v
2 &A1Y 2 9 apoptosiso]l thet At & 7= A2E B

IHYCP®. JDSTS} JT XEIE Q18 M EAHO] apoptosis® &
AUEA 20lsk7] 16k Bcl-29}F BaxE RT-PCR3ICH L
A} FERE 0, 1, bmg MG S W BE FolA kol wE}
Bel-2&= Z+4319 1, Baxe 71619100 COX2L Z4adhke 2
52 2o QL) ol apoptotic DNA B2 & /% ‘6‘} Aoz
Qe Xl NSAIDs 02 = 5h1Q] indomethacin® I ZH2 ¢S
Ho] A ZAMHO] apoptosis@ H o] AT

ﬂl

r\r

FIO

AE 2 3"l Qlo] DNAS HE7E RNA HARE tha
ololl gjglo] iFEo] YEE AFE AXA HEE ojd¥

23o] kx| KEIZ ¢18} apoptosis S 7t HARE

‘ZE-oﬂ/d O‘l}(ﬂl’é}
S IS 5 T BHIE ST AHES B A5

ol western blotg AT A3t SN E Ao ZE T 4%
(o)
=

THAEISZOJA S B2, COX-2E ZHAGKAIT Bax: Zrta
AL Folgh 4= AAUCE

E9] Y AlI0] o Bl A 2FEo Am
i?‘/] M EEHO] ELIH T old) BEE & e MU,
= M2 3}a} el (senescence)7} FET) QHAIES AL
6H%‘5W Erh olBE MEZRE 2 EREEY E$ cyclinso
A3 2T cyclin AE Gl E7)o] HHE ARSI S7|9)
G27] B¢t o] E7i5 cyclin B1& G270l M7129 A
o1& ZE3l 47 Cdk2 W Cde29] kinase #4488 {18+ &
ZEAEMY dEe 3B D-type cyclin® Cdk4
Cdke2} A E 0| FM retinoblastoma protein(pRb)Q] Qi4tg}
ZH 3 012 9138} G1/S Fo| W DNA s ZRHo] ZQ8F HA
At E2Fs8} 84 2@ cyclin B= Cdk29} BEAS o] 2
HA| $7129] Holol 235 AE7e WYL It 3k Cdks
= FA INK4@} CIP/KIP family®] F71A] Cdk inhibitorol] 9]}
o] g4o] AR ZICKY. DNA &40l QI3 p53e] W F7H=
M EZF714 G171014 9] MESA] G L ohZ) Bax FAANE
29 31A)7) 1 Bal29) e S ol & &A1 CIP/KIP familyol] &
Bh= p21 W p272 ZES sk RO 2EA TP p212 Al
EF7] 4 GU7]|ollA HZ2EA g ARske AZF71e d3d 7t
& £ Q3 ZEQIAME prolifeerating-cell nuclear antigen(PCNA)
T ZEe o] DNA replicationS AREPY] AL

JDSTS} JT7F A ZHAE AAME 4= JEXNE Lot 7] ¢
A1 cyclin E & cyclin D1E £33} DNA &40 28 E0]
SH71 918k p21 & p53E Western blot 2415193ct. Cyclin E
2 cyclin D19} gbddo] 718 RAQE Hot MEFTY G17]0f
Al S71829] Fol7t EXE ASE HoAH p219] wdlo] &7t
H A G17i0)A] Al SAlolLl DNA 547t dAE e BEe
ol&E 4~ AT} 3 p53Y] WEo] SV AL Hot Gl17lof
A9l MEFA0] AAE L BaxE B35 Bcl-29) welg o
ABle] K01 DNA Ex9F A2 &4lo] o] R XA} KBl S
712 Jdol 7} apoptosis7t FEE ACE FHE 4+ Ut

Caspasettl HHE ICE/CED-like protease familyT
apoptosis Fioll EQ¢F Gates UG 01§ Al EUol A
817l mitochondria® @2l Q] 32kDad]
proenzyme HE)Z ZEx15ICE7T Bel-2/Bax family 216 9] B glo)
we} g3l 17kDa 2 19kDa EAREE 71
proteaseZ o AF L (HEHOE AX | EMSle BHE &
& o] Bajo] Bol Sty 3, PARPE EF W, 9B
AlgAdo] Ql5kd A ZhofA] apoptosis7t LoLPH 116kDal]
2AE 7 0]E0] 85kDa 719] tHHCE BalEE AeE
aEx 9lom™ apoptosis HEE caspaseQ] B0l sl TRIE
23171 oL DNA repairl}t genomic stability®] 4] 715
9 AU Q1510] FAHQ! DNA repair 0] AR Zct?.,

JDSTS} JT 6mg XEI5IA2 uh cytochrome ¢9] B}E0] U
Om caspase-3 enzyme activityZ} E7} SIH L, O] W western
blot& HAISH 21 sl NEg 2G4 JRJUCEL £
caspase-9 enzyme &A] EHd Sl 2m, PARPO] fragmentation
ol Yok &QIE 4~ AUUTH Ol cytochrome ¢ FTIE QU5H
O] caspase §4-9] Wl &4o] E71xo} apoptosis IHHO| F
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A549 HQF A ZEFol thEh

TEHA PARP_,] fragmentationo] Yojul= ACE HAEZC

Ol SEld HWE ZERAEEMEBY THRES A9
human lung carcinoma cellof] ZZZQ] F4o] glon] o] I
2 po39l @do] EriElel MEFIIY G1719) ME S4lx
apoptosisE HA|Gh= Bcl-2 gene?] WS E AHA|AI7]IL BAXE
AL O E A apoptosis HHE FEdM o] AEE COX-2
9] wslo] AAIE] I cytochrome c7} FEIE O] caspase-3, 92 &
ASAIA MEZH A EFjA)7] 1 PARPY fragmentationS
aTsio E/\‘] ARl DNA repair BEE AR EHN
apoptosisE FT oAl g QITh H, p53} p219) wldol &
7t=iot G17] Vﬂ/l A ZFZA0) A% ]Q“ SAlof cyclin D1, E9|
wado] Brisle] A2t Gl7lolAl Z26) -B416kA Holal 22
ek Al E 572 Foi7t 1l DNA replicationE A8l p219)
ks DNA repairl} genomic stabilityS BHH6H= PARPY
71&0] 2B S EA] apoptosis7t FTE L oleigt AHE ulE
OF EREREEMBEN 2HES YL apoptosisE |
o) HB oL A FojAl9 S 2 B o wE 2
g ARl tigt F71EQ] A7 €8 AT H4Erh

BoF

4 £
2 dEoie ERAEEMED £RE0] A549
lung carcinoma A 229) apoptosis ol U|Al= F&rE HF35}

o sl 22 28E AUk

et zoll AFACE plAle AESYE &8 23 A
AMH LT AT HIsie HZUEES Ol a6k om JDST‘w
6, 8 mgollAl, JT= 8 mgollAl SAG] HABITE BE oA

DNA fragmentation®] LIERITY. mRNAQ} protein®] 75‘—?—, 7=
oAl Bal-29b COX2%E ZABI0 Baxs E7ISI0E HE &
oll4] p21, p53, cyclin D1, cyclin E protein®] @dlo] £7181%
EHE oA cytochrome co FEIE BRI 4 AUCH

caspase-3, 9 @49 24319} PARP fragmentationS 215193
o1&k AolAl ZREAREMET ZHEECl A549 human
lung carcinoma cello]l Z|HH0) =40] UERCOH O] HFolA]
P53, p21 Baxﬂ Wi T caspase®] BT 7} £715 1 Bl-27t A
A== B9 BEE Edle apoptosisyt H%F)r cychn D1,
E protem.,] £712 Hol G17]olA9] MZo & S4lo] o]
oA X &l S71E 'doi7hd DNA rephcahong AR B
p219] TPEF T DNA repairl}l genomic stabilityE Hoh=
PARPY] 7]50] SUE SR sl HEXOE apoptosis7t 7
FEE ASE AlRELh
5|
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