~ 60

E0{7} HeLa M| Z=ZF29]

OX-2 AHMM NS 3987 EGF T2

XIctd AG 14789]

YAM ZTd0 Ojxl= g

AM 7t LhART M|z Aot

Hela MlZFof

=

242 9

311, western blot &
F HelLa Ml =Zofl NS 398z
AAE‘l'(8.49°/O VS. 22700/0) A‘”

g A40| Lietgken of2a

=

EP“ 72A1 2k
oM SF, 0.68+0.07, DER 1.125& 29l #H,

XMe|sh = AL
EZ 0l Hela MlZollA EGF
AKX &A(cell growth inhibition assay) 2t M| ZALH

&7 ‘I’l i MlzZM= 2M(clonogenic survival assay)S
SF2)2t linear-quadratic modelS 02

YA} FetetE e ZoM e

S2IE B4
E‘OPEJJF oP‘RiEF.

B X COX-2 AXA NS 398
&M (apoptosis assay)S Al
Al Bt ShARM 2t

T84 AHEtH AG 1478,

gt dose enhancement ratio (DER)S

2lall flow cytometry2 MZF7| E4M(cell cycle analysis)S Al

HElo| dis] HistE At HQICH

Al TollM MEZAE FE7H 7k = A L
2lZolM GG MZF7] FAlet S M= 2
AEL MIE%": =AM 22 YARITE AG 14782

F. 0.12£0.01, DER 3002 & L}Etst

C}. Western blot 2410l A= AR BF ZterE M2 2ol A bel-22t bax EM"é Lo RF Lasts s B2
c.
2 B AUSHE MAE AHMstks 24 2 kMol MEAR COX-2 MM 2t EGF & AITHH & gAML 53t
SO 2 M HelaMZe| SAM Zt=Mo| B7HE S elstqict
SHAMZ20{: MEM COX-2 XM, EGF =& RHctA|, 2ARM, Hela MZF
2, 834 A (angiogenesis), A E7HE (matrix), AEZF7] =
M = A A A} (cell cycle regulator), A EAFE (apoptosis) & T3t
wA 243 o|f g BARE FEE Ax ATA
H A BETY ddow TS 5334 A A o SAZE WTAA GAE FHd Faog JTFE A FTh
Toste Fag w BxEe] A#HEHAL ol BAb T3 AR FEES AT o] 5ol BEAFATE
E Aol 45 AE 7 Z(signal transduction pathway)oﬂ 7o AaFoz AdAANA & AZ U AsHe HZE A
e oFEo] MU GAEe] A4, Bi L AE stEE V)& FgodAs FHET dA olg BEAE
AAHE AoR FEUE FAa3 w7 8452 tyrosine o gAE At g FAESo] JEE] AR EHL
kinase, protein kinase (PKC) % farnesyl transferase 5 ©] 3 AT} Tyrosine kinaseS ¢ A|st= EZHQ GFEZ = imati-

oh? EAEA A EFEe

Fo AH8-5]

GAE AT

: xﬂﬁLOﬂ 7_1)\1—1;}]61—_,1 _,]‘L],];Hﬁ‘]- HPA}A{ =
Tel: 055)750-8220, Fax: 055)750-8217
E-mail: cgyinj@nongae.gsnu.ac.kr

AT

nib (STIS71, Glivec®)©] 9131, trastuzumab (Herceptin®), C
225 (Cetuximab®)9]- 7D 1839(Iressa®) < epidermal growth
factor (EGF) F842 JATG’ Y BAEH &L A
W AR 5Fo)H sEAES AA A A2~34 ¢

Algo]l A= A3 Y, Hd, FAEY 5ol &

T, HY,
Z AREAY 71860 AR A Hd A8

o

(o]
-

o o

o, ™
N

=1
=
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RE B34 o Ao EARE FELS
9 WAl 289 598 FUMAA F F
Atk” EGE &A1 td G4
(Cetuximab™)E oAV WALA T W83}
BFEERE BoH, o]F EWE EGFE ¥
ol Aol o] FolAL 53] WyH F7
A5 dFo R ste A3 A AFAA AR
A Fol H3] C 2258 BWE FAT A4S T2 AL
W Agzgo]l Zvlete Aoz RuHYt'” zD 1839
EGF #8445 A8t 2945 el g &

N

30
o B o

cgle
P,ﬂ.
o
N
N
Borlr 8 2@ ol ok R ROlo

e

QL

]

A EZ A cyclooxygenase-2 (COX-2) 47} ¥} dt
oY o] EaE T4 AR AP F
Ao F¥A Ju"'0 HdeEF cox-2
= A5 B AN A5 BdstAs
FUEgn Budgu o dgA

& < HEsHA wAA &
Kou F kA ThsAe] A EH ATk F, AN R A
Aol AR, AXF7) 24, ZZ2ela@ (prostaglandin) ol

e o

A=
o)
2

2o i ogdodo A

2 10 o g

¢

o WAAA A A, 1T ATAE FEo 3

FoF 44¢ Ydodle Ao FHHh A7 COX2 I

AR 2] AP 754 F7k E AT BB 293 o

S5 o o IPFAowt " 53] cox-27t

7 gdE o oA WAk AL UF A FA
=

opAl FolmThe B

¢
o

FHAl Fol A thrhe) 7S @
T

Fol, 53] F&71de] Folg FAAEY] HEFF7 2
A ERAQ B97F Brh o2 Wt Bw ghell A
AT oA FF EAEE FAA JAME @EF
Hohs BgF7t 68 a44d 4 Utk Cataldo 572
AT gt ATk dat AEFoIAM EGE 84

A A Q1 C 225% type 1 protein kinase antisense oligonucleo-
tide®} A Tk, FAlC WAS ZAFFO 2 A WAL
A AE Bt FUdda BRausyda, AA o A3s
3 M EZ AFo] aRFoE AAHUL S %)
¥ Matar 5V EGF $&4 @0 ¥& %A zD
18399} Cetuximab®] & &35 AA W 4

NA AFg AR F oA o B Eo] ©=
FeadEg Bt TR HT. GAzd e ot

Table 1. Experimental Groups according to the Treatment

Groups Treatment

Group 1 Radiation only

Group 2 Radiation+AG 1478

Group 3 Radiation+NS 398

Group 4 Radiation+AG 1478+NS 398
WEAR7E 22U dA e ER o] FA A
g EHoz gooiw EH FES B4 A4 BeAy
o Stk ety RAgol AiAes AL F A oy
o FARA F2& 71E WA AR Ee Y oFE
ARk WAsel E3E FUAL F e AR ol
Zastn.

B @ e A AR 50E FY & A

a9E
WO BN EGF 84 Ao} A=
74A FEE AR ZALSE B &
(cell growth inhibition), AI3ZA<E(cell survival), A EZA}
(apoptosis), AXEF7](cell cycle) 55 45t 3 FF/e
SFET AN S SEHES Aok vlaste] AR
Aol deht Z7HEEAE Folwud gk
it o gy

>
e

M=

017t A 7gH-o Mot M EFQ HeLa A|XE+= American
type culture collection (ATCC, USA)o| A & <oFutol 10% fe-
tal bovine serum (Gibco BRL, USA)3¥} penicillin (100 units/
ml), streptomycin (100ug/ml) (Gibco BRL, USA)o] X &=
RPMI 1640 (JBI, Korea) HJA|E A}l&3}ed 37°ColA 5%
COyt Tw¥ XAolA wjFstditt. EGF +84 A
AG 1478 (Calbiochem, Germany)®} X1® & COX-29] A= &
AAA NS 398 (Calbiochem, Germany) dimetylsulfoxide
(DMSO, Sigma) FHo] Zofr FHE&HOZ AT

H -
od

ol
s

2 AlS

0

1) MzZEASXNz| L LA ZAKDrug treatment and

irradiation)

AEZE WA d=AF(1T), WAMIZ NS 398 23
AYTRT), WA AG 1478 B F(3), 18
WAL NS 398, AG 1478 B&A 2 T@AT)CE B 73}
238 A3P s th(Table 1). 60 mm A E 8 % 7](Falcon)oll
1x10° A2 w&=2 Fusted 108 olstz A wjFs}
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Ak Ao AFEE ATE 90% o3t §FH vl YA E
S AHEEFATE 24A17F i FE Mol AG 1478 ZH7) L,
10, 20yM, NS 398< 7z}7} 10, 50, 100pMS] EEZ 3A|7F
St FEA Yt eMV *%617}+7](Synergy, Elekta) S ]
£3to] 200~300 cGy/min®] AHEE ALox A
2, 5,9 Gy) ZAMsISATh 24X3F F7F Wi + phosphate
buffered saline (PBS)E A& & ¢kEo] H71E A &= w4k
Ao g wASHTE wgd WA F 24, 48, 72X 7F kA O
2 et A5 wet 05% ERAS A5t
Hela AXE FF399. x2S
(DMSO, Sigma) Ag * APTIH 22 AIZF 5% v g3t
Ak
2) M=EME AM E24(Cel
say)
HeLa A XEel|A] 7} oFEo st MESA AP
%A
o

dimethylsulfoxide

growth inhibition as—

>

o] AG 14783 NS 398¢] th& ICs #(50% * &
F5)S Fatdrh” AG 14783 NS 398S A Eo] A
F 5AIZE B wiokEtar, oFE ATEtA ¥ AE w
Exo HE AE WE7} 50% FhEeE FE F
ICso Fto2 A3slYth. AG 1478 ICs 3+ 100pMo| L
NS 3982 200uMel Uth. AEAZG JA AFS 3H7] S
1x10°709] NEZ 60 mm AE wF7|oA wjgatdrt
HjOF 24417 5 247} 0, 2, 5,9 GyE AN FALE 3 &
AG 14782 10M F=2 &FE A3, NS 3982 501

FEE AT ste] 24, 48, 12417 o BEAE A TH

3) MZF7| E4M(Cell cycle analysis)

NEF7IE EA3817] Y3814 propidium iodide (PDE ©]
§3}e] DNA9 %kg A8tk Hela A XE 3]43}o]
PBSE A 3E & 5% FBSE X33l PBS 500po] 4]
71 o+ 75% ice-cold ethanol 1 mlS 7}t 4°Co A 10
B a4 A2E dA Ao LA 8t etha-
nolS A ASH & PI G4 (100p)/ml Rnase A, 10p/ml PIE
3 PBS) .2 HHAI7IA AL AaolA 3087 WA
gl o3 Coulter Epecs XL Flow cytometry system (Beckman
Coulter) 0.2 #4135},

MImOr%rSL'mESL

4) MZMZ= 2M(Cell survival assay)

M EAWE B8 (cell survival fraction, SF) £4& 129 &
o Wl Al glol FANNT olFol AEZAS B
sttt == 0.5% crystal violet (Sigma Chemical Co.
oz 1y @aste] Aolw s07) o4 FRALE o T
oA J&F4E AAdh SFe ASS 3+ IS5 l‘&:—zrfi}
A9} plating efficiency®] FOoZ Uir o2 319
11, plating efficiency= W&o 53 Al E5o] gt o

z7) 448 Agse Wl o) T ATYE 32
AF2E 47] 93 linear quadratic modelS 317] 13 th
23 B AL olgaAn

Ln (SF)=-aD-pD* (D: radiation dose, a, p: 35

A=s HA Ak

Survival Fraction= . -
23t A3 4 xPlating efficienty

thzatol W Xgkds

e &

Plating efficiency= = Az
M3

RE AP SFE fxEe) SFE Wrold Aitstely
9. WAE RS 2437 Hﬁi M2 B AlA
£ SB 2 Gyl AEAE 33

£ F3)9} dose enhancement ratio
(DER)E 0] &3}t DERS T2} o] Akttt

(HJ—/\]-/H +DMRN AIF T BIALA 2Rk

(AR A B WA ZHGy)

DER=SF,»s¢ll tl-&-3=

5 MEZAIE 22(Apoptosis assay)

AEAE Ao zols AHR7] 9]8te] annexin-V
binding methodE 53l FAsHt HEAIE LS A EZEHS
M e 9He| =& H phosphatidylserine} annexin-v7}
Agste A& S5t FRlstAth AlE HAE phospha-
tidylserine©] PIol HMEE Aoz AEAMER FESHS
o} Bl %¥ HeLa A3+ trypsin-EDTA solution (0.5% try-
psin, 5.3 mM EDTA)C. 2 #2]3}1 PBSE A3+ ThS an-
nexin V-FITC apoptosis detection kit (BD Bioscience)& A}-&
ato] G359t HeLa A ¥E 100p binding buffer (10
mM Hepes/NaOH (pH 7.4) 140 mM NaCl, 2.5 mM CaCl,)9]|
A7 2 annexin V-FITC (buffer: 50 mM Tris (pH 8.0),
80 mM NaCl, 2.0% BSA, 1 mM EDTA, 0.09% sodium
azide) 5ue} PI staining solution SpE 7}ttt A2
Ao A 1587 viFst = binding buffer 40005 37}t
t}-2 123t o] Wdll Coulter Epics XL Flow cytometry system
(Beckman Culter) .2 #4138}t

6) Western blot £4

Bcl-29} bax @A o] wd YT = SDS-PAGEE
western bloto. 2 23} AT} HeLa A cell lysis buffer
(Promega)S Yol 4°Col A 3t A7 Z¢F AEE LA F
o}, @ AL povine serum albumin (BSA)S X+ THild
2 3} Bio-Rad Protein Assay kit (Bio-Rad laboratories,
USA)Z ZAAT o3 A sto] ¥ didS WA A

ol &3
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719ES 2 20 mAoA 4AZE Fb AAJste] EEskdTh
Ao A E2lE @A 250 mAdA 3A7F 5 PVDF
membrane (Roche, USA)S.Z O] FA|ZTH 1 5% skim
milk (DIFCO, USA)Z 1A} &<t blocking®t ¥ 2 2t
o] AHE] gk bel-29F bax FA|7E E0ldE 4°C, 0.05%
Tween 20¢] ¥ 3+ PBSo| A WhA] wukslgit) o] PBSZE
AHG 22 FAS 7hste] Aol A 1A]7F ¥E3-A] 7] 2L
ThA] M2 3}e] ECL kit (Amersham Phamacia biotech, UK)S
ALg8te] Al Y Y2} &A= mouse anti-Bel-2 HEE

N ob

50 -
*p=0.0001 =

—~ 40
S
s
= 307
Q
e
£
£ 20+
3
9 *
O]

10 H

O T T T T 1
Group 1 Group 2 Group 3 Group 4

Fig. 1. The effect of radiation, NS 398 and AG 1478 on cancer
cell growth inhibition. Data represent mean and standard er-
rors of three different experiments, each performed in trip-
licate. Cells were counted as described in “materials and meth-
ods”. The dose was 5 Gy for radiation, 10uM for AG 1478,
and 50uM for NS 398. The data of percent growth inhibition
was 13.00+3.05% for radiation group (Group 1), 20.60+3.87%
for radiation and AG 1478 group (Group 2), 11.90+1.17% for
radiation and NS 398 group (Group 3), and 42.7+2.56% for ra-
diation, NS 398 and AG 1478 group (Group 4).

A 24 hours

60 [ G0/G1
— 3 GiMm

50 _ I S

40 ]

30+

20+

10

0 T T T
Group 1 Group 2 Group 3 Group 4

A (BD Pharmingen)9} mouse anti-Bax ©E &3 3| (BD
Pharmingen), mouse anti-a-Tublin ©&& A (S1gm s 2
7} 1:250, 1:500, 1:1,0008] ¥e2 3]434e] &3S
a1, o]z} &A= peroxidase-conjugated goat-anti mouse im-
munoglobulins (DAKO, Denmark)> 1 :2,0000.2 3] X3}
’\}%5‘}9«9\‘4.
7) 4 el

Tl tigk AtE 24 SRR Hol

ste] 72} S TG ©

/\1]_1.1 =

FHstol 24 WOl 94 1f9] LA4E Aok
9, ol xe) sFol U Hlg stel B g
LA e SDZ YA 2 Bd O A%

3 (general linear model)S 0]9“31 AR S A3}

pvalueE Fatgom fo4Fe 0052 gt

1. MEZME AX 224(Cell growth inhibition assay)

B ARTA AxAZF AdAle GEY w9 Az
o ®l# e =

g 4
0.0001). 43, 23, 13, 379 &M 2 A
23S 17l HIE) 30% Eo AEAA
(Fig. 1).

A 7HE e AERR

2. MZZ7| 2M(Cell cycle analysis)

HeLa A X0 WAMA%} ok 2)2) A ehje Alx57)

B 72 hours
60

+ p=0.0002
50
40
30

20+

0 T T T

Group 1 Group 2 Group 3 Group 4

Fig. 2. Cell cycle analysis of HeLa cells at 24 hours (A) and 72 hours (B). Cell cycle distribution was assessed using flow cytometry.
The radiation, NS 398 and AG 1478 group caused an accumulation of cells in the Go/Gi phase and thus inhibited transition to the
S phase (p <0.0002). Group 1: radiation group, Group 2: radiation and AG 1478 treated group, Group 3: radiation and NS 398 treated

group, Group 4: radiation, NS 398 and AG 1478 treated group.
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o Aglel A3l mhek e gem Tk
B 2 F 4400 339 AEF] 24 vk 3

N 7V #E G F7] AAE BER, BE AYFAA 126 Hel e AW WAL BeAe] G 5
G #7] A7 %401 Mzaam A H 2R A ABREAS Auno) e Qg Arsle] AEAE

S S 5ol AHEYT 47 A WA A S
fr 744 =A UEbg O o (DER=3.00)(Fig. 3), 37l Hl&) 27
% ol A WAL A S7HF EJTHDER 1.12 vs 1.50). W
EE AP ZA} 2 GyollA e AZEAE BI(SE)S 17 0.88+
!
g

o 7bg WA BEE A YA A}
3

7]

2417 § Z783 Gy BA AIE 8L 47 A 7}
Z712 B Y thp=0.0002). 379 Bl 27904 G,
A7F LAFE FAHANLH G A7 5 Al
= Z7}8H3SHFig. 2).

0.07, 23 0.44%0.17, 37 0.68+0.08, 12|31 4o 7}%
e 0.1240.012 #2415 A TH(p=0.016)(Table 2).

m —QN

4. MZAIE 24(Apoptosis)

Flow cytometryS ©]-&3F annexin ¥4 X Egoz =
3 A FAPE S 43004 FElo] BEE ATHFig. 4). HlE
AlE B3 FAE 1T 639£0.6%, 27 8.49+0.5%, 3
7.10£0.3%, 47+ 22.70+1.3% % YEFTh 273 330 H
& 4ol AEANE Y F=7h FoA ST A

[T
n (p=0.003)(Table 3).
0.011] _o— Group 1 N S 5. Western blot 244
A Group 2 S
--a- Group 3 e 5 = A3 ?
- - Group 4 +p=0.016 * el vlsl 2= Aol A bel-29) bax T T
0.001 . ' :
0 3 6 9

Radiation dose (Gy)

Ln (SF)=-aD-BD’ (D radiation does, a & B: numeric value) Table 2. The Lethal Efficacy of Radiation in the Hela Cell

Line Treated with/without NS 398 and AG 1478

Fig. 3. Enhanced effects of radiation and/or NS 398, AG 1478 ;
treatment on the survival fraction of the human cervical HeLa Groups SF, (¢5.D)* DER
cells. Differences in survival fraction among treatment groups
were evaluated using the generalized linear regression model Group 1 0.88+0.07 1.00
test. Survival fraction was significantly different between the Group 2 0442017 1.50
radiation, NS 398 and AG 1478 group and the radiation alone Group 3 06810-08# 112
group (p=0.0160), the radiation, NS 398 and AG 1478 and the Group 4 0.12£0.01 3.00
radiation and AG 1478 group (p=0.0064), the radiation, NS 398 "
and AG 1478 group and the radiation and NS 398 group *SFa: survival fraction at 2 Gy, DER: dose enhancement ratio,
(p=0.0212) * p=0.005
Group 1 Group 2 Group 3 Group 4
g |2 g [ 2 81 2, 81 1 2
8 83 L 83 S Gk 83 '
go :zos .t ze B 5 zos 3
< 3 4= 3 4= 3 <
= , =] = A
A 1 10 100 1000 A 1 10 100 1000 A 1 10 100 1000 A 1 10 100 1000
Annexin V Annexin V Annexin V Annexin V

Fig. 4. Density plots of HeLa cells treated with radiation, NS 398 and AG 1478. Radiaiton and two drugs induced apoptosis was
quantified after treatment, by staining with Annexin-V-fluos and analyzing by flow cytometry. The background level of apoptosis in
the HeLa cells was 3% (lower right quadrant): At 72 hours after treatment with radiation, NS 398 and AG 1478, the level of apoptosis
was 22.70+1.3%.
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Table 3. The Radiation Induced Apoptosis in the Hela Cell
Line Treated with/without NS 398 and AG 1478

Group apoptosis (%) S.E (%)*
Group 1 6.39 0.6
Group 2 8.49 0.5
Group 3 7.10 0.3
Group 4 22.70* 1.3
*p=0.003, "SE: standard errors
of FaHE PFe HeoH, 47N BH 55} 1
Fastgeh 479 B4 bel2 B WHE gz H)
8 130 728 B8 £ES AAFAL, bax BHA B
o 25 o) e WE $EL FAST 239 37
ME bel2 B8 Y Ao BlE) bax T dE A}
FEY FE BATFg 5).
Dot 3 B2

o WE R AZFH BelHE DI AEABAA
T EH0R 3fe AR Ade B 7A=Y B4 o
o] Hal ok #AF3E A X S (molecular target therapy) T
F1Ee] GAL BAA Aol Hs) HAge] Homz
R BeE ot F88 Anyel 8 4 Ak 2wy
SAE AL F 4 EARY ok} = e oo
& AEAYGAAE o GAEE & 4] EHE AU 3
2, Shiel BRSO EH BE NEAY S B4
ANA A Aol dAHE e Wk weir
TESE oY Y AsAE FEE FA ARHAL
2 e B4 B 74 (871 B8tk Raben 57

—

EGF 484 22A|Ql ZD 1839, C-AMP dependent kinase
inhibitor (type I PKA), VEGF antisense oligonucleotide ¢} anti-
erbB-2¢] trastuzumabs W& T3 FE AFH 4 A
AeA A&HQ FAaHRE Ak LESIUIL. Jung
5% murine anti-VEGF antibody$! DC 1013} C 2255 %
Alel Abgste] feh AE FAS o A JAT 5§
o Bastgnt 17F S BlESte] et Als
9} GEO xenograftE ©]-4-3 Giampaolo 5°"¢] 34|
EGF 484 22A|Q] ZD 1839, antisense protein kinase
(PKAD 9} antisense bcl-2/bcl-xLE E3F Fojste] Sl
28 glo] 50% o]/ HAE A e} oF &2
ekt olek Zo] o A= A
AMe H5 £4 FES 7189

2

% ests 93 A8 47
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(o3
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re

4 e
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Contro | Group 1 Group 2 Group 3 Group 4
Bol-2 | —— — - \

Bax | S — ‘

o—tubulin ‘ ‘

Fig. 5. Western blot showing the levels of bcl-2 and bax protein
in HeLa cells after treatment. Expression of bcl-2 and bax was
more decreased in HeLa cells treated with radiation, NS 398 and
AG 1478.
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tgf& ¥A8 glol 3¢ HE AR AR} F8 Qo=

AN R tgays}oa AE el uAE a

S,
A Az, PAPd g5 Aol vlE] AR AG
1478 B3 A 2ol A *ﬂ# 3¢ A &7 w=skoH, ¥
AFAZE NS 398, AG 1478 F oFE 53 AHETolA ME

A% JA a7 7P £ ACE Jehgth O dAbA
I & 7HA o E B ATl e T AxAE £
g HolA] FRo}, AT NS 398, AG 1478 &9
Aol A MERE FEo] AT TFAE BT WA
Aol o3k FAE S wkEE AMEY MEAE FE FF
S Xt o8 71 oA 2 €T} Flow cytometry
£ o] &3 NEANE Al A WARAT NS 398, AG

2

1478 53 A2TM FRT ALY F ST B
L, AR @ A okE B A lﬁH AR 2
NS 398, AG 1478 & A EAE
A&7k Sk A

E M EEE F

FE 300M o] ?roqé‘}oai,””) AG 14789 A%
20M o3& AREste] WA A8 &9 SUHE A
Aol ghrgo)g o0 B A e F FE HW
A e BeERE B 98l AG 14789 B4 ICso 3
Hoh 10u) o)} v ofE TS AEdgln
B 4H) R E Tk
TolA ARSEE obe] &
= =3 CcoX-2 9x

, NS 3989

Ues st
WAL O o) ate
Bue Az ¥4

=
o Wol71R9 MEFT) BAT fEd

e
oxl
N oXx
o
ro,
e

o WFE faw m-ﬂr%q oToﬂH L}EM‘:V“ o
5 24 gi ﬂr =2 xdsg-s-}ﬂ A AE BE7)|A 9

a vehds ddoz delA Utk HeLa AlEoA
AT dasto] AT/ WHE AL ATE B
A ¢t} Kim 5% WA 7} o}~ 3] S HeLa Al 0 ]
o F ATAY fES} AT oS BAE 2PN
WA # of 23| Fo gt G AEF7] AA 7L
> Ysiria wEsATh Agarwal 50 HeLa Al X0 p53

5
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Abstract

The Modulation of Radiosensitivity by Combined Treatment of
Selective COX-2 Inhibitor, NS 398 and EGF Receptor
Blocker AG 1478 in HeLa Cell Line

Seon Min Youn, M.D.*, Young Kee Oh, Ph.D.*, Joo Heon Kim, M.D.", Mi Ja Park, M.D.",
In Ock Seong*, Kimun Kang, M.D.¥ and Gyuyong Chai, M.D.}

Departments of *Radiation Oncology and ' Pathology, Eulji University School of Medicine, Daejeon,
i Department of Radiation Oncology, Gyeongsang National University College of Medicine, Jinju, Korea

Purpose: Selective inhibition of multiple molecular targets may improve the antitumor activity of radiation. Two
specific inhibitors of selective cyclooxygenase-2 (COX-2) and epidermal growth factor receptor (EGFR) were
combined with radiation on the HeLa cell line. To investigate cooperative mechanism with selective COX-2
inhibitor and EGFR blocker, in vitro experiments were done.

Materials and Methods: Antitumor effect was obtained by growth inhibition and apoptosis analysis by annexin
V-Flous method. Radiation modulation effects were determined by the clonogenic cell survival assay. Surviving
fractions at 2 Gy (SF,) and dose enhancement ratio at a surviving fraction of 0.25 were evaluated. To
investigate the mechanism of the modulation of radiosensitivity, the cell cycle analyses were done by flow
cytometry. The bcl-2 and bax expressions were analyzed by western blot.

Results: A cooperative effect were observed on the apoptosis of the HelLa cell line when combination of the
two drugs, AG 1478 and NS 398 with radiation at the lowest doses, apoptosis of 22.70% compare with
combination of the one drug with radiation, apoptosis of 8.49 %. In cell cycle analysis, accumulation of cell on
Go/Gy phase and decrement of S phase fraction was observed from 24 hours to 72 hours after treatment with
radiation, AG 1478 and NS 398. The combination of NS 398 and AG 1478 enhanced radiosensitivity in a
concentration-dependent manner in Hela cells with dose enhancement ratios of 3.00 and SF, of 0.12 but the
combination of one drug with radiation was not enhanced radiosensitivity with dose enhancement ratios of 1.12
and SF2 of 0.68 (p=0.005). The expression levels of bcl-2 and bax were reduced when combined with AG 1478
and NS 398.

Conclusion: Our results indicate that the selective COX-2 inhibitor and EGFR blocker combined with radiation
have potential additive or cooperative effects on radiation treatment and may act through various mechanisms
including direct inhibition of tumor cell proliferation, suppression of tumor cell cycle progression and inhibition of
anti-apoptotic proteins.

Key Words: Selective COX-2 inhibitor, EGFR blocker, Radiation, HelLa cell line
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