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ENX COX-2 MM NS 3982 EGF &2 XIEtH AG 14782
%E.*-.-OM HeLa M| ZEFQ| WAIM Zt4Mo| O|X|= HEt

AN M et EGF TEH AICHME Hela MZFo| XM2let & gl aofe| MEEE
PH: XZHE e MIFOl Hela M ZollM EGF =& XIcHAl AG 1478, MEHX COX-2 AHA NS 398
F oA 2M(cell growth inhibition assay) 2t Ml Z ALY -2 (apoptosis assay)& Al
b 27| s MZMZE 2M(clonogenic survival assay)@ A3 stICt SrARM Zt
i,(SFz)EF linear-quadratic mode!2 0| &%t dose enhancement ratio (DER)E
M 2M2 25 flow cytometry2 MZEFT7| EM(cell cycle analysis)g Al
cl-22t bax THHZo| Wret BstE AbmE fCh
gAML & Foigt A FollM MEAY HETIHE =
o= HMe|ZolM G/Gr MEFT| Mt S Mz 2
TR REE QI MZEME BA 2 YA T AG 14787
ol M Sk, 068+OO7 DER 1. 1ZE | b gRalM T SateFE X2 2ol M= SF 0.1220.01, DER 30022 LtEbgt
CF. Western blot 220 M= BrAM DL S8terE X220l bol-22t bax THEE WE0| 25 sk a2 29
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a5t 1, western blot &
Z HeLa MIZofl NS 398
EH&E}(S 49% vs. 22.70%). HI
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2 ASHY HAE oFshE BX EXH opH Yl MK COX-2 oXIT|SH EGF 84 ACH S wAliT) S3
A =

O 2M Heladlzol ghakd Z==Mol FEIteg &elsiaict

]

HAM20{: MY COX-2 HMH, EGF 2# AlotH|, 2hAtM Hela MzEF

=]

2, A3 Y(angiogenesis), A|FE A (matrix), HAEF7] &

M =2 A QA (cell cycle regulator), A|ZE A (apoptosis) & thokgt

FA ol Ayt oleldt BAER FEL AEY AZA

AL EA AESY WAooz Fof HEat Fdabgo SGHEE 22 AA AL Aol Fog AgEE wAH )
Bolsbe Fo% wiA] ExEe] A=A old £} wek AR A FEES 4F 49 Soly BAZRAwE
FEH oy} A S A D7 Z(signal transduction pathway)el] o] AR o g AAAA & AE e ATAL HEE %t
s FEo] AMEgi AEL A, B3y QE| slmg 7]Ee sjbAlels FHHE dA o3 AiE
AHEE Aog FENE= 203 /]l 452 tyrosine o AL oAt vhekdt FAlEo] AMitEe] ARgE
kinase, protein kinase (PKC) & farnesyl transferase —0—0] gl glc}. Tyrosine kinaseE < Alsl= tE=¢] FEZ = imati-
t}? B %A X ol ALEE oFEL obiE AeAT nib (STI571, Glivec®)o] 931, trastuzumab (Herceptin®), C

225 (Cetuximab®)9} ZD 1839(Iressa®™) S epidermal growth

E2 20053 249 7Y Hsked 20053 24 15Y AEHA S 85 JAE 375 B4R okRO A x
EES 004U E S ol Tl st s 2ol TH] 7 9le] 95 factor (EGF) &5 uﬂ] 1:(‘: HAEA FBL ]4]
A2 A9, W AR FEol4 BEANS AM Aa A2-34 44
A AFd, Adoea o e WAl Eorstn A A&o] APE 1 glar gukel, Hgk EH R Sof whEo
Tel: 055)750-8220, Fax: 055)750-8217 5
E-mail: cgyinj@nongae.gsnu.ac.kr = /‘}’9‘547{‘/]' 7] &l *}%0}% kAl 9l Hg-A]—/ﬂ PR3
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Wl A4S ek0 & 71 &9 X 8ol v i
oA e B84 o A4 BAEH EL 71EY
oAl 2 AL Age] BFHE A F F Yok
g#lA 9et” EGF FgAlell gk 2ZEIA C 225
(Cetuxunab®)i‘— ghokAl} WAl at Hiﬁ-*}gip_ uﬂ SRk

_u
K
>

%MW ‘iJ/‘Hl°4°l olfcﬂxiv}ﬁ ¥ £ mg:ﬂ FRAR
A4S Ao o A3 Q4 ARl FAA &
Azl vlel C 2255 W Foi3 AS T Aol g

W AEgo] FUhske A oa 2a59"” 7D 1839
EGF $&41& 4] r% ur% Uehle gz G52

A A YT S48 derhsis) A7 e o

gom getA S Hli NE At BAE ez
e Al ﬁ’:"é“l“oﬂxi &5 Fosld g ol 19%9] HbE-
£g Eg?

ok oA E ol A cyclooxygenase-2 (COX-2) H A7) 7 vt
Aol glon],? o TAE Zoko] A3 AW F
28 Qg sk Ao dHA dn 70 AgH cox-2

2 A2 me WAL AR W
W XE x3r Fuidcn Baslz gog? deuy
COX-2 AAA ¢ #AE7H- WA seAA &
Stoi} o 74 FhsAol AAslo] glek. F, A4 W A4
Ao AA, AEZY] 24, TZAE}E ?](prostaglandm)"ﬂ
g HAAA ZL AA|, zEln AZAE FEo )
kot 288 9] 0 7] o8 Z2AFc AdAd CoX-2 o
AA e WAL A Fotol Wi AT FE AYY ¢
$42 oz ou AYAYen® " B cOx27}
3 sl o PR AR 2Ae) UE B4 24
T}t o Aog JeA g

bAl Fof A e 749 e bl Soluele ¥it
Fol, 53] A&7H0] Fojdt FUAEY EHehFolr} d
A 72 A5t gk olejdk Wl Bl ghollA
AR ozl EFS BAEA Aol JOIAE S5 Fof
Bobe S§Fe7} v &9 Y & g Cataldo 57
AT AL AEF} gl Al EFol A EGF 84 o
AARY C 2258 type 1 protein kinase antisense oligonucleo-
tides} 37| Folslx, FAlol A E 24T ZH WA
A Az Ayt Fuigda Basgda, A o Ads

24l SHIE Aol HoH 0w AHUSE Boleect
X Matar 572 EGF & walo] &2 Fokofl4 zD
18399} Cetuximabe] ¥ & &35 AA| 1,].] A8 EEAH
oflAf 3t At 7 kAl B Eo] s ALHY Y5
et i e A e o L2 R 0 B R ] e

J

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

3 A genz o FAll X
B FHoz foold B4 oFEE B4 A48 Aey
Sk wepd Bagol Ao AL F AA o4
o ALY FEE AT WA AL BT Y o4
X T e X2 el
2 °i;7'°ﬂ‘1" WAL X E AFE SR 7 I W
o2 EGF 84 AhA}t A& COX-2 JAA F
A RS AR A B SR F, ATA oA
(cell growth inhibition), A]EAJZE(cell survival), Xﬂ."%’_/\}ﬁ
(apoptosis), A|EF7(cell cycle) 58 H43lo] & &
HEsh LS THERE A5et vastel WA 2
40] gvp} ZAHEAS YoliwaA shsieh

oA 2 e
1. dEXE

A7 A7 AL AEFY Hela AE
type culture collection (ATCC, USA)olj4] & OE‘:LO]— 10% fe-
tal bovine serum (Gibco BRL, USA)3} penicillin (100 units/
ml), streptomycin (100 zg/ml) (Gibco BRL, USA)e] ¥3}x]
RPMI 1640 (JBI, Korea) ®jR|E A-&3bo] 37°CollA] 5%
COt BFH 27N wjokelgich. EGF 48] Aeha)
AG 1478 (Calbiochem, Germany)¥} A €] COX-22] 4%
AAA] NS 398 (Calbiochem, Germany)2 dimetyisulfoxide
(DMSO, Sigma) FHel] FojA FHEHoR =A 33t

+ American

2. alguy

1) MELEMa| Y SAM ZAKDrug treatment and
irradiation)

AEZE BAA GEXHEF0T), $AAT NS 398 53

X TR, BAAT AG 1478 BFA TG, 28D

AT NS 398, AG 1478 S A LA E BHsto

A& A 3Psldrh(Table 1). 60 mm A E w7 (Falcon)ol]

1x10° A1) vl g2 Fulsted 103] o|st2 Alv] wjoks}



Ak Adoll A28 AlE= 90% ol sl §aHE uiokAS
<= A&stieh 24417k wijokEl A Eoll AG 14788 747 1,
10, 20 M, NS 3985 Z+7} 10, 50, 100 M) %2 347}
T FEH BB 6MV 48714 7] (Synergy, Elekta)E o]
£3te] 200~300 cGy/ming] g A-2ollA A,
2, 5,9 Gy) A3} 24417 7} wlok 2 phosphate
buffered saline (PBS)E. A|¥ ¥ ko] M7= A ¢k wljok
No g At wokl A ¥ 24, 48, 1247 A o
2 st AR B wel 05% ERAS A sk
Hela AEE 3Ieldict dizge
(DMSO, Sigma) X2 & A7y 2
ek

2) NEZME

say)

Hela A|Zo|A] 7} okEofl gk ME5A AEE A
o] AG 14783} NS 398¢f] thdl ICsy 3k(50% A 7#] &)
FE)E T AG 14787 NS 3982 A ¥ol g
F 5AIZE Fok wioksldw, oFE APt e A el
TEo vd AE "WEUl 50% 7asle FEY BREE
ICso 7to & Aslgith. AG 1478 ICs ZHS 100 xMo]| Q) 31,
NS 3982 200 uMo| et AMEAA A AL 517 )
1X 10709 AEZ 60 mm AL wjekrlolA] wioka}si.
Wk 24417 3, 24740, 2,5, 9 GyE WA 2AE 8 %
AG 14782 10puM =52 <5 Aa)sglar, NS 3982 50 i
M 52 Aelslo] 24, 48, 1247 F9F Pslict

3) MEF7] 24(Cell cycle analysis)

AEZ71E BEA87) 934 propidium iodide (PDE o]
&3lo] DNAS & R4t Hela AZE 3]<F3lo]
PBSE A¥3¥ ¥ 5% FBSE X33 PBS 500 plol] BG4
70 22 75% ice-cold ethanol 1 mlZ *g7}sle] 4°CollA] 10
B 238 A EE G Aol 94 Felsto] etha-
nol-g- AA g & PI ¢ M H(100 «l/ml Rnase A, 10 pxl/ml PIS
ek PBS)O. 2 HFAF7|aL Al QhdollA] 3087 Wk
gk v} Coulter Epecs XL Flow cytometry system (Beckman
Coultenn o2 F-A3]9}

4) NIZME BN

Y
5=

—
—

dimethylsulfoxide
A7 Bk wjoket

HH 2AM(Cell growth inhibition as-

&}

3

T

(Cell survival assay)

MFEAE F3(cell survival fraction, SF) 242 12¢] =
qk ek} 2A glo] FARZIA o] Fol| AEFAS BH

N
A4 0.5% crystal violet (Sigma Chemical Co.)

3}

22 27 GAste] Mol 507} ol4pe] FPHER o)
R AAFE Atk SF ASE BT QA4E 1

MESG$} plating efficiency?] Fo2 ¥ ke d T3¢
3L, plating efficiency«= thzF 9] HF3 A3xgeol tigh o
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o] vlell ool Tk ALAE T4
inear quadratic model-&- 3}7] 9@l o}
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e Sl

Survival Fraction= = ; -
BZ3)l M X Plating efficienty
WxTe BT AL

Plating efficiency= ~ —
g B8 Alxs

RE Ao SFE vjede] SFE Lhreld Ay

Zel7] A weEA B Al
SF; (2 GyollA] A|EAZE E2)9} dose enhancement ratio

(DER)% o] §el5ich. DERS: cth&ah 7ol Alikalsich.

O

#H+DMSO 49) ARG
DER=SFso] ol e o P +DMSO AI8E) W41y
(BAA + X Bl S WA EHGy)

5) MIZAIY =24 (Apoptosis assay)

AzAE Are] zolE AHE7] $isto] annexin-V
binding methodE £ &lsldc) AEAHL A Euhs
21 gle &l 2% phosphatidylserine™} annexin-v7}
Ageh AL 24310l Balstgleh. AE 74 phospha-
tidylserineo] Plol] 1w Zog AZAHL TE3%
v} wjoks® HeLa A|E+ trypsin-EDTA solution (0.5% try-
psin, 5.3 mM EDTA)S. & X g3} PBSE A3} o}& an-
nexin V-FITC apoptosis detection kit (BD Bioscience)& A&
slo] o Aslgivt. Hela AEE 100 g1 binding buffer (10
mM Hepes/NaOH (pH 7.4) 140 mM NaCl, 2.5 mM CaCly)ol|
G A7) 3L annexin V-FITC (buffer: 50 mM Tris (pH 8.0),
80 mM NaCl, 2.0% BSA, 1 mM EDTA, 0.09% sodium
azide) 5 1€} PI staining solution 5 15 47}slgdich AL
ok 2ol 4] 155-7F wioksl 3 binding buffer 400 (1Z X 7}ah
t}-S 147} o}u]ol] Coulter Epics XL Flow cytometry system
(Beckman Culter) 2.2 -Alsl9]c}.

6) Western blot 24

Bel-29} bax whA o] Wy H 5= SDS-PAGEE o] &3k
western bloto. 2 H-A35}9i vl HeLa A 3ol cell lysis buffer
(Promega)E ol 4°CollAl & AI7F Bt AIEE &3llAIA
t} el ek bovine serum albumin (BSA)YS FF iz
2 3}o] Bio-Rad Protein Assay kit (Bio-Rad laboratories,
USAE Z4319c oldAl stel QLo whdS WA A
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7199 F 22 20 mAo| A 4AITF FF ARJsle] E-2lelgich.
Aol A Felxl AL 250 mAd|A] 3|7k 59 PVDF
membrane (Roche, USA)C. 2 o] EA|#HY. I ¥ 5% skim
milk (DIFCO, USA)Z 1417+ S0} blockingd}t & 7+ o-9-a)}
o] AEol gt bel29} bax dHAZL EollE 4°C, 0.05%
Tween 200] Z38-x]l PBSol| A whA)| sebslgith o] PBSE
AH G 3 22 dAS 7hslo] ALedlA A7 A7
thA] A& sled ECL kit (Amersham Phamacia biotech, UK)S
Agsto] A Z ek A& AlE mouse anti-Bel-2 HHEE

50
*p=0.0001 *
40
301

20

Growth inhibition (%)

10

0 T T
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, 10M for AG 1478,
and 50 uM for NS 398. The data of percent growth inhibition
was 13.00+£3.06% 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 I Go/G1
G1/M
Il S

50

40

30 1

20

10

Group 2

Group 1 Group 3 Group 4

3 x|(BD Pharmingen)?} mouse anti-Bax THE %XJ](BD
Pharmingen), mouse anti- ¢-Tublin ¢+&-239)-A|(Sigma)E Z
7+ 1:250, 1:500, 1:1,0009 v]g2 3)4ste] A4L314
1, o}x} | &= peroxidase-conjugated goat-anti mouse im-
munoglobulins (DAKO, Denmark)2- 1 : 2,0002.2 3] 4s}o]
A85

7) BAH ANg|

AZAE E3ol oigt A5 %’ﬂ%
sof 7 24A7L SU% o
F3tslol EAARE Wolst é g2k —T’—v«] -‘PJF—E 3 4-3)s}
2, o] & UlzT9 SFol| dlgt v|&= FHAste] FFgH
FZHAXHmean+SD)E VeRHGTE 7 Bl ol A%
A& AAs] f18 SAS V8.O01E o] F3fe] Yt A

5 (general linear model)S o] &34 E-AHLA S X]efs}o]
pvalueE Felglon] gose 0052 st

1 32 o

ot JEF

°
T
2

- | o}
1. NIZME 2R EM(Cell growth inhibition assay)

RE Y7ol AERR AAe FE9 s Az

of vlelehe F4S B, WAAY F FES BF A
g 4ol g B AT AAE Beive-

0.0001). 47, 27, 137, 37-¢] =4 & A7 JAI7F el
272 1l w3l 30% H& AEAA JAE vehhgl

(Fig. 1).
2. NIEF7| 24 (Cell cycle analysis)

HeLa AlZol WAA7 g Hal Al Uehis A5

B 72 hours
60

* p=0.0002
50
40
30
20

104

0 . 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/G; 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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W3k A|7ko] ko) wel o2 po 2 ekt v

CMEME 24 rvival assa
AA 24 F uA7bo] E4R AEES) B Ave ap O MESE EA(Cell su )

oAl 74 %2 G 771 BAE EAR, BE APTllA 1ol vjel] oh2 AgTollA A Zeidel dupdt F
G F7] AA7} Falo] HH=E 9 E‘r 247k 5 R Al TbebeA g AR 3 AP At AEAE
EF7 FEL L2 3—?011%1 F G AAL At S BEE Bl Av gk 4ol A A S71b
3ol Frlste Fde HAL, 4ol G AAZE & 7 A Uehd 2w (DER=3.00)(Fig. 3), 330l ulel 2
A= hA S H-Ho] W A R W}d 24 3 oA wAA A5 S ESEHOER 112 vs 1.50).
AT F FA4% G BA AXE BH2 404 A = A4 24 2 Gyl A AFRAYE RS 1T 088=
Z7}2 B gchp=0.0002). 37l vl3l] 274 G, F7] A 0.07, 27 044£0.17, 3% 0.68+0.08, L& I 474 7}=+
A7t LAFG FAHG e G Ao EQ AL 23 2 01240012 4159 cHp=0.016)(Table 2).

[
= SR e 2 4. MEAIE 24 (Apoptosis)

Flow cytometryS o|-&3F annexin 4] A o g 2
gk NEAEL 4704 Felo] FAEcHFig. 4). AL
A B3 22 13 63910.6%, 27 849+0.5%, 37
7.10+03%, 47 2270+ 13%% Vebgrl 273 37 v
8 agolA AEAE 4 AEst fosiAl FrhE

T
(73]
(p=0.003)(Table 3).
0019 _o_ Group 1 N “u =AM
ek Group 2 N 5. Western blot &4
--#- Group 3 S . N
- &- Group 4 «p=0.016 * 2ol vld] B8 Aol A bel-29} bax gheiA Wi
0.001 . T |
0 3 6 9
Radiation dose (3y) Table 2. The Lethal Effi f Radiation in the HelLa Cell
Ln (SF)=-aD- D*(D: radiation does, a & B: numeric value .a ec e Le a, Icacy o1 Radiation In the feta Le
PO P ) Line Treated with/without NS 398 and AG 1478
Fig. 3. Enhanced effects of radiation and/or NS 398, AG 1478 . T
treatment on the survival fraction of the human cervical HeLa Groups SF, (£S.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 2 044+0.17 1.50
radiation, NS 398 and AG 1478 group and the radiation alone Group 3 0~68i0~08f 112
group (p=0.0160), the radiation, NS 398 and AG 1478 and the Group 4 012x0.01 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 *SF,: survival fraction at 2 Gy, 'DER: dose enhancement ratio,
(p=0.0212) T5=0.005
Group 1 Group 2 Group 3 Group 4
8 1 2 8% 1 2 8% 1 2, 873 1 2
8 83 83 " 83 ol
ze S zol B S zo. 5 zol 5
= 3 42 3 4= 3 <
- - — g g
. ] - T |'|> | T T TTTR T TTTI E :l—rrrrrrm—rrrrnnr—wmml—rrrrm ’ :'—rn“mnr-‘h“rmrd—hmn—rrnm
A 1 10 100 1000 A 1 10 100 1000 A 1 10 100 1000 N 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

Grou.p apoptosis (%) SE (%)"
Group 1 6.39 +0.6
Group 2 8.49 +05
Group 3 7.10 +0.3
Group 4 22.70* +13

*p=0.003, TSE: standard errors

CREDE 2 wa
< 25w o] H2 Hd FEL RS 275 37
A% bel-2 gha Wl 7hAoll vld) bax helA ke 747}

#9) PAY WAL X Roll 8| Btgo] Homz
£ ol f84 NEHol I 4+ 9ok a7y

o nfo

g AL 3 7FA AR ofgl & ohE thek
g ATHALDAAE o] 8slu & 7pA £HE e A
¥, 9 AZAL H2E A3}

A GAZ Aol JAEHE AL Lallzt?? ulapy
TE3E e MY AeAdDd HR2E FAo] NgFgHo
& Ae 55 4 4 %57} Pasir) Raben V2
EGF 484 X}xlA|e) ZD 1839, C-AMP dependent kinase
inhibitor (type I PKA), VEGF antisense oligonucleotide$} anti-
erbB-2¢] trastuzumabs ¥4 Fo3 FF AW g4 A
FollA AEHQ PAaHE Byt wtEelglz. Jung
5% murine anti-VEGF antibody?] DC 1013} C 225& %
Aol Aol A9 AE 24 ] YA AAY - 9
thit Bsteleh Q% oge wRshed $uek AEE
9} GEO xenograftZ o]-8-3} Giampaolo £29] A&
EGF &4 X}<kAel ZD 1839, antisense protein kinase Al
(PKADS} antisense bel-2/bel-xLE B3} Fojslo] Exsk B
g 510l 50% o] 4] QHAIE AAIAIG oF £ Eohe
Feigiet. ot 7ol & A& AAE us BN
AdliAeE 54 TA FES 7E9 gAY AL X8
ot W&sle Wk XN 8rt aFEn, o] Bokel st 4

Contro| Group 1 Group 2 Group 3 Group 4
Bel-2 | . -]

Bax | i

a—tubulin l " " - |

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.

syslofof ahet.

EGF 4§21 AIE Aol 8.es A3 97d 2ol dol
S FEAZA o A3 ARAAE ARt Aol
AZS A4S 2A%eh A2ke) FALolA 3} 2
pRZoel A Ul 2o A%e ok Aoz I
A ek A 7
M ZAEA g BN 3} P} g AoE B

F &

g3t ol Fok APH Y1 E Kol 7|E9 gghAl} WA
A x| gofl gt vhSo] Y
SA HEs 2 A5AE HEE WAL Ao Fe
o3hg dds & 5 9l
A AekAg WA 4 X ol Bk A7} - 2
A Ad AREE 4A Hdo
Y3 = HolA vlAAE HY AAlolA 7] A
A X 89 EGF ¢80 kAl g 713 A}, whAA ds
x| goll vl XNE AL dPn? AP FAR
% @Al A WAL 7 EGF 84 XA S W
g A WAL dEX gl vld FHH ZHE HolF
Ak’ 0|9} & EGF &4 XekAlol o3t hAA &
e A FtE OE AZAD AAE At
EH ABAE A FoI¥ B9 X5 AHE B 714
Z & dF Aolgtx diFslA =it
B Aol 485 4A9d COX-2 dAAE B o
A el N g ZAHE SAAT = AR ¢eA o Eol.
Eiko 5°72 A 431 human tumorZ xenogrftsdt nude miceo]]
A COX-2 AAAQ Celecoxib®E A&+ A}, WA
DERo| 1430|931, Docetaxel®oll A= 3}otA4]e] DERo]
2.0701¢ick Baslgieh. i ohE AEE COX-2 A4
9l NS 398 o]§3F Pyo 579 AAFollA & |3 xenograft
modeloll 4] WA O] A F7tEIAIL 2.50|9lcka wHES
ek 20030l WHER A2Y A Aol = 27] b4
AZE AL A9 +€ A G FE X ol AeF COX-2
AA A Celecoxib®E #}-F 800 mg 7 g3t A3 =

£
T
°
\D
S
P
=
o
P
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B dFolA F A BAEA GES o] E3te] Hela
A Eof| A ALz Wdsle] AT gl vX= aHE
Ager Ax, WA s Helfol uls) WAH AG
1478 53t X2l FollA AEAA dA &It %o, W
AR T NS 398, AG 1478 5 oFE H3} xel oA AE
AR QA g7t 7MA E Ao Z vyl & w4
I & 1R oFE E53 KA FEE AlxAE B3
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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 HelLa Cell Line

Seon Min Youn, M.D.*, Young Kee Oh, Ph.D.*, Joo Heon Kim, M:.D,T, Mi Ja Park, M.D.",
In Ock Seong’, Kimun Kang, M.D." and Gyuyong Chai, M.D.*

Departments of *Radiation Oncology and fPathology, Eulji University School of Medicine, Daejeon,
TDepartment 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 (SF2) 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 Hela 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/G: 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



