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Induction of Apoptotic Cell Death by Insamsapye-tang
Extract in Human Lung Cancer A549 Cells

Cheol Park, Min Woo Lee', Won Il Kim', Won Ho Lee’, Dong Il Park', Yung Hyun Choi*

Department of Biochemistry, and lInternal Medicine, College of Oriental Medicine, Dongeui University,
1. Research Institute of Oriental Medicine, 2. Department of Biology, College of Natural Sciences, Busan National University

We investigated the effects of Insamsapye-tang (ISSPT) water extract on the growth of human lung carcinoma
A549 cells. Upon treatment with ISSPT extract, a concentration-dependent inhibition of cell viability was observed and
cells developed many of the hallmark features of apoptosis, including condensation of chromatin. Flow cytometry
analysis confirmed that ISSPT treatment increased populations of apoptotic-sub G1 phase. In addition, proteolytic
degradation of poly(ADP-ribose) polymerase (PARP) and B-catenin protein were observed after treatment of ISSPT
extract. These apoptotic effects of ISSPT in A549 cells were associated with marked inhibition of Bcl-xL expression in
a dose-dependent manner, however the levels of Bcl-2 and Bax expression were not affected. ISSPT treatment also
induced the expression of tumor suppressor p53 mRNA and inhibited the expression of caspase-3 mRNA. The previous
and present results indicated that ISSPT-induced inhibition of lung cancer cell proliferation is associated with the
blockage of G1/S progression and the induction of apoptosis.
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MZO] S U9 vy FHAA MEF7] £HS wdol
Aol BlIFYEAL MEF7) HEE &0 F4lo] A&EE Aol
rAlZEIT g 4= Tk WE AMZF7Y daE 58 |84
o wgl ZEE E¢} apoptosis St 7179 ML Qs Egkol
EF o9 Mgl i 593 998 7 4 QUrt B3
apoptosis (programmed cell death)= 7RA|S] 2HTiAL} DNA
&4, vlolgl A 2 Sofl ¢ FEE 22 sl dolule B
W QAAWI7IHOIY HollAl necrosisQt FEECH?. EF
apoptosis= 7N|A HEE 9I¢t £4% MESY AAE QS &
Q3 erdolr, FAEQ MEFVIS olgolu} AEF7] Tgol
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£98 98 8k cyclin-dependent kinases (Cdks) 8439 H
317} apoptosis F210] F010] 8 4 UrP. Apoptosis?] Tt
o= MESA Ao £Q8 JEE sl HYAXM /AL p53
oL} Cdk inhibitor p21 #8} 0z}, apoptosisE AR £HSH=
[EAE BOIBICHE AHJO] LBIAIHA] apoptosisS) HEE 2
AHE 71F0] 22 Wol WAL Y. 2F 71a & Lein
FHXH= Bcl-2/Bax family THEZE 249 Bel-2 apoptosisE A A|
SHEA MES HAE RISk v, Baxs HUAEHUS ol
apoptosisE& T, O1F F RIS A2 dimerE ¥H5
A mitochondriaoll A} MZZ WE cytochrome c9] {2l 22
apoptosis Felo] HoJdlE UAEY ZRBol B} &
DNA &40l 918t p539) &8 E7k= p21d} ga3= ol AEF7)
2 GU710lA18l A ZF4] AA#EYE ohig} Bax RAANE 43
Al713L Bcl-28) ek & AMBIHA] apoptosisol & BABHE RS
YA L YrH?. wF caspaseetl OlE 2T ICE/
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CED-like protease family &JA] apoptosis Fitol] £Q¢ Heg
o=, O1E2 proenzyme HENZ EX1SIC7} apoptosis R &
gg3l7le Aol ot 8431 cysteine-related proteases
E ol Af e HEHOE AE W EMdke B2 25 thldl
o Bgloll FoiBHY. 2 Uglol AFBE QARIBH(ABEA
%, Insamsapye-tang)2 "Gl F(EEEEAM) Ag +£EF
lond), Mol oW AE GBES AF A 5% F
A80] U= ALE UM Uk, B dT7 Ul Y M@ Tl
A5l QMY =8d REEQ Al sl Al s%
E7loll W SUAEY) HAH 7} MEF7] Gl arresto}
Ego] A2, oleds dA2 MEFT] R BFh= E0|
SHEAEY wdl Halol dEdo] AR, QY 258
9 olziet FIE YAIEY apoptosis FAUNT UES AAHE
7HE £ U700l B Aol E QAAEHE 2EE X2l w
£ AYMEY apoptosis ek A 71A AL E AT

JERE R

1. ARl

Aol ALST AR T obilE SRSl R4 Shyy
2ol TYUBI BB F AIBHALT, MY WS (Table 1)
2 o) WP, ARA £&20) FulE Kang et al®
o weiol EHIBEU, 5 O 1 g8 FHS 10 M 76lL @
7 JRFAE 01831 &3 & 52 VXsA 18 HES

Aoy AIEE AN

Table 1. Prescription of Insamsapye-tang

BER e &2 BRIl
23ES) Radix scutellariae 1
KRHIEF) Fructus gardeniae 1
SIE(AE) Radix Ginseng 1
KZ=) Fructus aurantii 1
SSHGETD Herba menthae 1
A W(ER) Fructus forsythiae 1
HOUA{D) Semen armeniacae 1

AT (R E L) Cortex mori 1
CHEHAHE) Radix et rhizoma rhei 1
DB (E1E) Radix platycodonis 1
X (FF) Radix glycyrrhizae 1

2. G EF Y O EY FEEY Ael

Helo] AMETH A549 QA HMEE YBPIEETL
(KRIBB, Taejeon, Korea)ollA] £ 819rOM, Lee et al'?9] wh
ol Z3lo] tYBIATE QIRIEIE FEEY AM2lE sl LAl
EE 24A7HEQ AHIRIY &, vl viAlo]l QR BIY £&E
% s

3. HematocytometerE 0| 8%t M HAES £F

M ZUNAE 6 wells plateE 0] 25l YA ZE BFGIL 24
AIZ SO QHESAIY 7, QNS SEE2 BAVES Xl
sigdtt. #4018 MEZE phosphate-buffered saline (PBS) MO
2 Mgt &, trypan blue (Gibco BRL, Gaithersberg, MA, USA)
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Z QBT 01 Z hematocytometero] $37) & K4k} Huld
(x 200) BlollA] &ole MEY 48 HFsAct™.

4. DNA flow cytometryol] 9%} sub-G17] A|Z E4
QIMAHE ZEEo) 93} apoptosis TS HEE ZALS)
7] 95l 84 R AilEY FEE0] BRE iXlolA Rkt
RAEZEE DNA intercalating dye@] propidium iodide (PL,
concentration, 50 pg/m¢; Sigma Chemical Co., St. Louis, MO,
USA)E @443}t &, RNase (Sigma)E X2lskd 4T UdloiA] 14]
7+ B9 kS AIHC) olE MIZE DNA flow cytometry (Becton
Dickinson, San Jose, CA, USA) % ModiFit LT (Becton
Dickinson) T2 S AR5l Y E4g 4RIt

5. DAPI staining

NY FEE Aol ATt AME 9 FeH H3l
HEE folo] 8 R 484171 S A" FEE0] A
¥ UM EZE ¢ 6-diamidino-2-phenylindole (DAPI, Sigma) £
OF GATH 7, F B FrF(x 400)& 0l &5lo A EXNE] skol
e o FeHsE B

6. SDS-polyacrylamide gel H7]1H& % Western blot analysis
Choi et al.”9} B}ol £5lod Hat U ALY £E5E0]

HMel® wiXellA At MEEE PBSE AT F, HY™
lysis buffer® H7}5}] 4ColAl 2027 92417 &, 14,000

rpm @ Z 3027 AM BRG] I 4ERE F3INch 459
CHEA =T = Bio-Rad THHZ A AJ9KBio-Rad, Hercules,
CA, USA)E ol&3ld EFsINem, 89 uzdg SDS
(sodium dodesyl sulfate) polyacrylamide gel 71822 22|
&133tt. O1& nitrocellulose membrane (Schleicher and Schuell,
Keene, NH, USA)2.Z electroblottingol] 2l3] RoJAI7] %, 10%
skim milkE g3¢} PBS-T (0.1% Tween 20 in PBS)E 0] &3l
4TollA) 1417} 014} incubationdFHA] H]E0) Q] thlZ Sl o
¢} blocking2 4lAI5}1, £ chilZlo] thigh &A1& membrane
o HgAA & A dkae 42l &, PBS-TE Aojjal £
B A0 o ol BAE H8AY T2 Enhanced
ChemiLuminoesence (ECL) &% (Amersham Life Science
Corp., Arlington Heights, IL, USA)E H&A|7] T} X-ray film
of ZBAA B vhide] ¥ BN, Western bolt
analysisg§ 9181 AKE® A|Ql rabbit polyclonal antibodyQl
PARP, f-catenin % caspase-3= Santa Cruz Biotechnology Int.
(Santa Cruz, CA, USA)ollA FRI5132H, 23} e E ALEF
peroxidase-labeled ~ donkey  anti-rabbit %
immunoglobulin® Amersham Life ScienceollA] F3ICt

anti-mouse

7. Rverse transcriptase polymerase chain reaction assay
YD ZYollA] FnlE GHMEE HY2E RNAzol

B(TEL-TEST, INC., Texas, USA)Z ©]£5}13 total RNAE Zg]

B3It 2218 RNAS HTB F, Choi”'9 Wiol Fslod



ABENER 2&8 A8 QX HUYMEY Apoptosis T 71Hol B AT

oligo dT primer®} AMV reverse transcriptase (RT)E 0] &3}
2 g9l RNAOIA ss cDNAE EHI5I4TE o) (DNAE
2 Al88lod Bax, Bc-2, BadxL % caspase-3 {HAE
A O 2 EE5IHCHTable 2).
glyceraldehyde-3-phosphate

template

polymerase chain reaction (PCR) &
olul  housekeeping FHEX}R]
dehydrogenase (GAPDH) FAAME Z3H5k internal controlZ
AEBISCE 2k PCR AH2EE 1% agarose gelS 0|88k A7)
HESIIL ethidium bromide (EtBr, Sigma)E 0]835l g4sh
k=

UV 5lofjA} ZRIBIRIT

Table 2. Gene-specific primers used for RT-PCR

Gene name Sequence
053 Sence 5-GCT-CTG-ACT-GTA-CCA-CCA-TCC-3'
Antisence 5-CTC-TCG-GAA-CAT-CTC-GAA-GCG-3'
0ot Sence 5-CTC-AGA-GGA-GGC-GCC-ATG-3
Antisence 5-GGG-CGG-ATT-AGG-GCT-TCC-3
Bax Sence 5'-ATG-GAC-GGG-TCC-GGG-GAG-3'
Antisence 5-TGG-AAG-AAG-ATG-GGC-TGA-3
Bel2 Sence 5:-CAG-CTG-CAC-CTG~ACG»3:
Antisence 5-GCT-GGG-TAG-GTG-CAT-3
BolxL Sence 5'-QGG-GCA-TTC-AGT-GAC-CTG'AC»3'
Antisence 5-CTT-CAA-CCG-CTG-GTT-CCT-GA-3
Caspase-3 Sence 5':ATG~GAG-AAC-ACT-GAA-AAC~TCA-3'
Antisence 5'-GAA-CTC-TAT-TTT-TAT-CAC-TAA-3'
COX-A Sence 5'-TGC-CCA-GCT-CCT-GGC-CCG-CCG-CTT-3
Antisence 5-GTG-CAT-CAA-CAC-AGG-CGC-CTC-TTC-3
COX-2 Sence §'-TTC-AAA-TGA»GAT-TGT-GGG-AAA-ATG'
Antisence 5-AGA-TCA-TCT-CTG-CCT-GAG-TAT-CTT-3
GAPDH Sence 5-CGG-AGT-CAA-CGG-ATT-TGG-TCG-TAT-3

Antisence 5-AGC-CTT-CTC-CAT-GGT-GGT-GAA-GAC-3

243 32 nF

1 GHES FAlol niXE QeRlY F229 I

FHlE QY FEE (ISSPT)E QA HALAMET AS549
M Eo] 48A17F BOF MEISH F, Aokl HZ9 8 A4l
i HI”o] MElEAl &2 thEFS ME 49 v]ad Zik=
Fig. 13} 2t} & iilay £&80] A=A 22 4 R
ollA} 48 AlZF 0 HASH QM EE £71(2 x 10°/ml)ol 1]5iA
ok 89 WlRLE Z£74178 x 10Y/mhE AL} 0.1 mg/ml Y 02
mg/ml S5 2 3|48 diXolA] YE B & 76 8i(15.6 x
10'/ml) & 745 wiE T(149 x 10'/ml) Z7)1=EAc 22U 03
mg/ml HE) iA1= 4.3 Bi(84 x 10/ ml) 7} HEE VERZS
™, 0.4 mg/ml & 0.5 mg/ml HE)FolA= 3.9 ui(7.7 x 10°/ml)
225w (5.0 x 10°/ml) Z712 Ql4kAlsg £2E0] M2lE 6
AloflA] Nee QT HEES AHHOE ZATUSE &
& AAUCH 0]210] AIEoIA] QatAlEI-o] Ml siAlolA A}
@ ML= REE FEE9 XNolsko J&EHoE HF
HAEQ UM E BAlo] Ao ARERSE ¢ 4 UL 1
2L} 2 A7 UolA 83 bl Qi SEAKEE)Y R AR
(REEn)’ 0 AL vlas Y, 5 ZHolA Qe E ol
Q)3 ot 9] F&] oA EMe A4S IS0l viske] oF 1084
o]a9] Agt UAE B4 A FAF UATH

Cell number
(1x103 cells/ml)

0 01 02 03 04 05

ISSPT concentration (mg/mi)

Fig. 1. Growth inhibiton by water extract of Insamsapye-tang
treatment in A549 human lung carcinoma cells. Celis were seeded as
described in  Materials and Methods, and treated with various concentrations of
ISSPT for 48 h. The viable cells were counted with hematocytometer. Results are
expressed as percentage of the untreated control obtained from two separate

experiments.

2. QIAHE FEE Aol Tt apoptosis Fit

olyde Ql4ka }J‘ﬂ%’ FEE QB LMEY HEAAA T}
Aol Ug AR 7lvhslol DNA
flow cytometryE © -8-0}04 apoptosis F&e] HTLE gatx—!o

Z 2MsIGTHY. 012 8 AE Wl A&d ANY 4 Y
QlaE o] SERE XA Xt MEES g &, il
BolH T Aok FBEEQ PIZ g46lH flow cytometry
2 BY% Ak Fig 29 Tt

apoptosis Y

80

60

40

Sub G1 (%)

20

0 01 02 03 04 05
ISSPT concentration (mg/ml)

Fig. 2. Induction of apoptotic cell death by ISSPT treatment in A549
human lung carcinoma cells. A549 cells were treated with ISSPT for indicated
concentrations for 48 h. Cells were then fixed and stained with Pl Apoptotic
sub-G1 cells were determined by a DNA flow cytometry. Data are means average

of two separate experiments.

Fig. 2014 & 4= QU=0] Hak wiRlol A At M Eol e
apoptosis SAE 3% A& SLL, 0.1 mg/ml HElatolAl 5.90%
HER oW, 02 mg/ml MEIZol4] 1286%F LIERGTE 03
mg/ml H2ji* o]}ollA= apoptosis FLY L7t the &7t
(38.56%)%)7] A2kl 04 mg/ml B 05 mg/ml Al FolM=
50.99% % 73.03%2] QAIEIL apoptosis® WHE &8l AME
HUSE FoIE 4+ AUCE Wk Qi Mzl 9
apoptosis &2 EH;X—. SHE MAIEY] A8l B4 2 ¢l
Y REE0] R siXolAl s YAEE ey
319] HEHHQ] tﬂﬂ—z— AFBICE. Fig. 32 DAPI @bl 9t
819] Hello mlx|E QMY F&29] F3g Uehd N2
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A, QY F&E0] A2l wixlolAl g A2 F2
FHamMRA A ARRE N EFoA] TEE
E0]EQ] 8 W} DNA thgidloll ©}3} apoptotic bodyd] &8
o] QMY FEE A2l sk AEHOE FVEE Y = A
QT 0149 BT QI AZEC Mzl AF YHE
S8 SGHE apoptosis FELH LWEE dFPo] k= HYHQ
23 2 o IEE FEE Al 9% A 419 oA HE
T UES A8 e Adrhi & 4 YATE ol 53 Y4 7]
&9 ZuE3 ud £ ul QIAE FEE9 H2 Asko

A T FIHOZ apoptosisE FUWBINSS & 4 YPACHM.

+ apoptosis gt

Fig. 3. Formation of apoptotic bodies by ISSPT treatment in A549
human lung carcinoma cells. Cells were incubated with ISSPT for 48 h, and
then stained with DAPI. After 10 min incubation at room temperature, the cells were
washed with PBS and nuclear morphology was photographed with a fluorescence

microscope using blue filter, Magnification, X400.

3. PARP % f-catenin THHZIO] widlo] p]R) Q4kilalEt &%
=9 g
T2 Qe EIE REEo] I3t apoptosis 72t9] Y3}t
€ 915l apoptosis FeA] SolsHAl Eal7F oluke
Q1 PARP™9] wiglol] mixliz QL4RIEY FEE0
Western blot 24102 ZARSIFCE E8 W, R 5™
oI5l Al E Woll A apoptosis7t Yol PARP tHRF 9]
2617} eRlEled, 7 23 A4EQ) HE9 3L PARP thizle
116 kDagl 2EAFEE 7HX AT apoptosis7t Lot A2 85 kDa
2719 UBlg BEE 5 k™. E5) PARPE DNA repairl}
genomic stability®) Sxlol mWe HQ3 gge Y,
apoptosis®] IS F caspase®] EFol ol ThZ] Bal7t &
LI PARPY §4F 7189 AH4IZ2 ¢olslel H4X0l DNA
repair IHE0] GHEITITKY. 0o]8 &0I5l] Ysio 48A17 B
¢ B 9 AR FEE0] 7 tiRA Al MAE
9] & HiZZ 8% SDS-polyacrylamide gelE H7|E&¢ &
nitrocellulose membrane2. 2 0] A7 PARP ¥AE o]&351H
Western blottingS 41A|3}2C}. Fig. 4041 & £ Ql& vl o)
& wixolA] i NEEY ZP 116 kDa X0l 2 F
bandE & 4 UAUCt UAHE FEEC] Melg sixiolA] v
U Mz S B U ZolA 85 kDa HXojA] YeiEE
band ZEMEH 4= QI OL} PARP ThilElS] whslo] 5% QER
OF AAFIEE & 5 YUk

(WURe )]
= g
> o

o
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Fig. 4. (A) Degradation of PARP and B-catenin protein by ISSPT
treatment in A549 human lung carcinoma cells. Cells were incubated
with ISSPT for 48 h, lysed and cellular proteins were separated by 6% SDS-
polyacrylamide gels and transferred onto nitrocellulose membranes. The membranes
were probed with the anti-PARP and anti-8-catenin antibodies. Proteins were
visualized using ECL detection system. Actin was used as a internal control. (B)
Total protein patterns of A549 cells after ISSPT treatment. Cells were
treated with ISSPT for 48 h and the cell lysats were prepared. Proteins were
separated on 10% SDS-polyacrylamide gel and visualized by coomasie blue staining.

S8l B-catenin M| ZEU FHO FA| &} TS HAMY AL

9] A Z=oll Q6 MZE 72 BAF apoptosis ZE I}
AFHE 7T A, B AE] HL B-catenin 92 kDa
9] BAE 7KW ME J3EMd  apoptosis (adherent cell
apopotosis)7} YOLPH 62-72 kDaZ ©3igl7} dojdr). Q14aA}
HEol 2t apoptosisZ} ol M E FE LUHT BAE A
A9 JBE ZAKE] folAl #3l4i0] E7/F siXloliA At
g A ZE9] P-catenin WHEZ RAVGH A} Fig. 404 Ay o1y
AHHY FE2E Azl 519 S0 wel dEs ol o) A
£} f-catenin ThHZ) 913 0] 3 Mg BEE 4 U 0]
28 A2 48 AFA] BEE QY F&580] SRY
HiAlollA] oHerE QM| Zo] BARE A3 UES gaHo] AR
£ ¢ 4 AN T AR REE ANl 9§
apoptosis oA 92 kDaQ! F B-catenin THHEZQ] dlgio] oj
? Z4¥ U e dae BE 2 4 ged, |l &
Z2 Aol JF} apoptosis FelollA]= PARPY 23] dlao) &
EHEN BT P-catenin®] woll= o}EH Wi} gt §
g AEZHAA olEid ME e ZAE & 5 Us A2
apoptotis F2H2 YojuiA|Tt 1 IFHolA] SR M E 2AR
A chlzol ZEE R TIEA £E2E 4 U 7isdE

3

gk BUIZE 23T

4. Apoptosis T FHALY Lol viX]= QAR FE2E9)
]
o

i



ABRE F&80] g QA HUHES Apoptosis FE 7| Hol B A7

719 ZHEolA & = AR0] AMRBIY FEEO| 87
¥ iRl Righ Bl 29 & AAlE PARP % f-catenin
T0) 259 AR apoptosis FUTH WES Bl U8
& & AJCE Wk QlakAlEIE ol 2t apoptosis Ftoll T
ok BAXS B4 E 51 apoptosis® A E TR = B
7] R AFEEY WEE RARBKYCE 1% Bcl-2/Bax
family®] hEX JHAR] Bel2E anti-apoptotic 2XIZA
apoptosis® HErE  YAGlE 7152 JIAM, Baxe
pro-apoptotic £X}& apoptosis®] Fatut BA 7} g ol &
FHAAEE AE W 47)1# 5  mitochondria® HEQ
cytochrome c& REIAIA cysteine-related protease@! caspases
% DNAY] 5o} dWE endonuclease §9) §4 &4& X
P, 0152 X E dimerd] YeAZ Exi3I 189 U
270l W87} 2SI apoptosis7} SLEE AOZ U 9
TH*®) Fig. 5% RT-PCRo Y3 A2 QlatAlsle 2529
&& S71T Bax & Bel-29) wdolle & HE7} gilct I8
L} Bel-2 familyol] 4:8H= Bcl-xLo} WE & OIMAIHE ZEE9)
Relsk JEROR wilo] ZAHJISS & 5 YACt ek
QlanlEy FEE9 AMelol 98t A549 FIQHZY apoptosis
Frdolle Bax®l W E7HECME BaxLe) W 240 Ay

ol A ALE AlEErt

ol
=3
=

ISSPT
concentration {mg/mi)
r 1

0 01 0203 04 05

[r—— .
e - =
——————

-

Fig. 5. Inhibition of Bel-x/L mRNA expression by ISSPT in A549
human lung carcinoma cells. Cells were incubated with ISSPT for 48 h and
total RNAs were 1solated and RT-PCR was performed using specific primers
described in Materials and Methods, GAPDH was used as a house-keeping control
gene.

oFH  ICE/CED-like protease familyQl caspase SA]
apoptosis i ZZell Q8 ZHQARIZA AZsierl'?, olg
familyol] &dh= B2 THEAES HlZolA] 33} mitochondria
9 Qutol] EABIM, Bal-2/Bax family wl3 o] Wl ulgl 018
o 43t 2ERE ROE YEd Ao weld XS
YTdZ caspase & THEEY| apoptosis7} SUE M ZolA] &2
SHTE HoFE caspase-3 (CPP32)Q) vidd AT E TANEIY
C}. 02 Bel-2/Bax family9] up-stream AHQIXIZA M EF
71 W2k B apoptosis FeiollA] TS Q¢ FE+S 3h= p53 A
p532] down-regulator®] Cdk inhibitor p219] mRNA 2+3i0j o]
A& QA HEks ZABIYCE. Fig. 69 AulolA & 4
UF0| QIR IAY ZEEQ Aol 9l p53 mRNAS] W
2 Al SEAESHCE F7IEIR 2L} caspase-32] mRNA 2+l
2 Tha Z4aER2m, p21 mRNA gd 9] Hsle Hatet =

5

Art. & ARAE-YE Aejol 9 AUPMES] apoptosis Figt
£ p539) Wl 7)ol whE Bcl-2/Bax familyd] 2+ #isloy Q)
Tt caspase-39] &4 31} U0 A ALE FFHU p219) &
& 9 caspase39) Y Soll BIME E71H0 @T) RO
ook & Holrt
ISSPT
concentration (mg/ml)
-

0 01 0203 04 05

+ p53
<+ p21

<+ Caspase -3

<+ GAPDH

Fig. 6. Induction of p53 and inhibition of caspase-3 mRNA by ISSPT
treatment in A549 human lung carcinoma cells. (A) Celis were incubated

with ISSPT for 48 h, lysed and celiular total RNAs were isolated and RT-PCR was
performed using p53, p21 and caspase-3 primer described in Materilas and

Methods. GAPDH was used as a house-keeping control gene.

6. COXs9 Wdol miX] AP FEE9 I

oM GES EEoE T 4A BhSollA] prostaglandin®
AZFEOIL Biol BEE FOFA UE QA ) fuy
Aol Q3 Agre ol HZ WAL Y.

Prostaglandin®] §4oil4} 271X]19] cyclooxygenases (COXs)
isoformo] B Y=, HEES] TRl dHB +ECF
LS COX-19] Z2 UM g FAd AT 71558
of Boighn, COX-2= g ZEHsh A2 Ya X 2319 A
¥ ZHE Hy4 Ao wyn Dol 593 dEe s
AskE A9 o] E8Y ¢ EAlola] COX-29} inducible
nitric oxide synthease (INOS)7} &2 £~F0Z i3z Q1om
018 F FWA] YHE SHAIZ B2 apoptosisol] gk X8
de 7 FeE Hol Bj| gautedl g4 M=z sl
COX-2& iINOSS WS BAE 7IWThL B 4 Uk, &3
COX-29] ppgtsiol Yall Yz Aol e €Y B Holsol =
O}X] 1 apoptosisE& TH=Ch= A3} COX-2 specific inhibitoro}
9|3} angiogenesis®} ZeFEM 9l AH E¥9) A o] $A
At Meim zaol od o olbdelo] R T YrptEH,

ISSPT
rconcentration-(mgimi),
Fig. 7. Effect of ISSPT on the mRNA levels of cyclooxygenases
(COXs) in A549 human lung carcinoma cells. Cells were incubated with

ISSPT for 48 h and total RNAs were isolated and RT-PCR was performed using
COX-1 and COX-2 pnimers described n Materilas and Methods, GAPDH was used

as a house-keeping control gene,

p53
p21

Caspase-3

Pttt

GAPNH
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wWEiA QA" ZEE Al 9T olate QM XY &
A M} prostaglandin M4 A 9] AT QEHE ZA}
7] Y3l F 71K E74 COX who] x| Aplil 2&58
WS B|TEIUCE RT-PCRY) ATQ! Fig. 70l4] B 4 A%
‘?JAMMIE‘ FEE0] gFE oixolA] AR LA ES COX-1
COX-29) FAlFZEdiAg] e Halole & F5o] At
o449 HHE AHZ B ATUA Bl v} = 29
E8i5lod E ), Fig. 83 0] LA Z0] HEeix} HBR Q&)
HE ZEE9] g 718 E AXE 4= AVTE & YT Zd3
o QJ5HH QMMAE 2289 Hzlol A G EY HAAKE
e MEFT] Gl arrest@} @TPo] JR2W, ols HEF7] &
A 2k Q1XR] cyclins 2! Cdks9] wls #HslHth= Cdk inhibitor
p27 Eo]HQl @Y FHrt Y % YA WA
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