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Cytotoxicity of COX-2 Inhibitor (Nimesulide) in Non-small Cell Lung Cancer Cell Line

Chan Beom Park, M.D.*, Hyun Woo Jeon, M.D.*, Ung Jin, M.D.*
Kyu Do Cho, M.D.*, Chi Kyung Kim, M.D.*, Young-Pil Wang, M.D.*

Background: In recent years, a combination of two demographic phenomena, an increased number of older people
in the population and an increase in the incidence of lung cancer with age, has made it mandatory to develop
therapeutic modalities with less toxicity for the treatment of inoperable elderly patients with lung cancer. Therefore,
we investigated the correlation between COX-2 expression and cytotoxicity of Nimesulide, a specific COX-2 inhibitor.
Material and Method: Immunohistochemical staining of COX-2 was performed. After exposure of Nimesulide, XTT
analysis, FACS analysis and Hoechst staining were carried out. Result: COX-2 protein was expressed in non-
treated A549 cells strongly, but not in H1299. Cytotoxicity of Nimesulide against A549 cell and H1299 cell were
similar and ICsp of Nimesulide in both cell lines were 70.9 «M in A549 cell line and 56.5 «M in H1299 cell line
respectively. FACS analysis showed Go/Gi arrest in both cell lines and the S phase cell fraction was decreased.
Morphologic assessment of apoptosis by Hoechst 33258 staining, many apoptotic cells were detected in both cell
lines. Conclusion: Selective COX-2 inhibitor, Nimesulide, can inhibit the proliferation of non-small cell lung cancer
cell lines in vitro. Inhibitory effect of Nimesulide are induction of apoptosis and Go/Gs arrest. There is no
correlation between COX-2 expression and cytotoxicity of Nimesulide, a specific COX-2 inhibitor. Therefore, highly
selective COX-2 inhibitors such as Nimesulide can be expected to lead to even greater efficacy of their use as
adjuncts to various anticancer angents and radiation therapy for the treatment of high-risk patients.

(Korean J Thorac Cardiovasc Surg 2005;38:263-270)
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vl AAZHY AEFQ A549, HI1299% ATCC (Ameri-
can Type Culture Collection, Rockville, MD)ol| 4] 3319
v} A549 v]AAEHY AEFE Ras®t P53 wiolE 717
WA COX-20l iafAe FpdEEE EAo] glon,
H1299 H] &AM EHQt MEFE P53 Ho|E 7ix|a glort
Ras Wol& glorm COX-20] WaiAE wa=A g &
Aol gt Z+7te] ANEFEL 10% FBS (Fetal bovine

serum)¥} 1% Penicillin/Streptomycine| 7}% RPMI 1640
(GIBCO BRL, England) ®joklo 2 5% o] Ah3bets, 37°C
woF7] ol A wheksl e

2. 4y

1) COX-2 CHEG| CHEF PAAZZ S5t M: AS549,
H1299 v]&AZ#HQt A L35 RPMI 164037} 10% FBS 3
A weFe F 27 1x10'09) AZE 6709 &7
Adon, s34k Fob wiok ¥, 1:200 8 Cox-284)
(Santa Cruz, Santa Cruz, CA)E o]£3l COX-29] M=%
8}l o] Ao| Vecta stain kit (Vector Laboratories, Burlin-
game, CA)E o|-g3slo] AJ3=¢lc}. w2 Phosphate
buffer solution (PBS)ol] 2x}zl] -2 %] A.20))A] blocking
solutionol] 30%-, 3} Cox-2gA)|o)) 30%, link ¥4l 3087}
HAxslgd om], HRP-fast redol] ®A3t ¥ Mayer hemato-
xyline. 2 2z A& Alsisgict

2) XTT £AM: Nimesulide® HEZ5AL colorimetric
assayS o83} Cell Proliferation Kit II (XTT) (Boehringer
Mannheim, Germany)2 243} A& 10 cme] sk
Aol Zk7b AS49, HI299 HLAEZ 1xX 1002 333 3,
shEHE 9t AIEE wiokslal o 24A17F 59t Dimethyl
sulfoxide (DMSO)ol] £l 0, 10, 100, 200, 300 M &%
9] Nimesulideol] =3}tk ek & 100 «Le] A1AEF ul
A2 AASFE oY, 504L9 XTT labeling mixture (Boeh-
gobehedeh. XTToll 2417
wfokst =, u) A& A 7} (Dynex Technology, Chantilly, Virgi-
nia)E o|&slo] Ks}Z31E4% (Spectrophotometrical absor-
bance)S ZAs}F on, 779 Nimesulides5oll WHsle]
RBENFT AEL A E(percentyF Al4bsl3d e}

3) FACS (Fluorescent-Activated Cell Sorting) 2A4: #]
Z 10 cmQ) #RFR A 7+ 5% 10°70 2] AS549, H1299 )
ZAZAG AZFE wofslion, b5 &< wds
oll Dimethyl sulfoxide (DMSO)ol] £-3]]% 100, 150, 200 «uM
E%9 Nimesulideol] =23t & Xx|Fog 3gom,
Nimesulide°ﬂ X &34 {’%t & 2o g 3t 48
AlZE % Sy T FA4sted, 5 mMe] Ethy-
lenediamine tetra-acetic acid (EDTA)E X3 PBS 94
Hog 28l AHe &, 70% YA oS o]fslo] 4°C
olA 1Asg ). 4% A EE= Propidium iodide (100 p
g/mL in PBS) Y &Ng o] §3slo] PFdNS AlHsld
o Coulter fluorocytometer (Coulter Electronics, Hialeah, FL)
E ol &3t AEE B4t

ringer Mannheim, Germany)Z
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Fig. 1. Immunohistochemical stanining with anti-COX2 antibody in non-treated cell lines. (A) COX-2 protein is strongly expressed in
the cytoplasm of A549 cell line. (B) No COX-2 protein expression is found in H1299 cell line.

4) Hoechst 33258 staining: 6712] £7]¢]] A549¢9} H1299
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A FEE2 500 «M 5%2] Nimesulideol] 24417} X x]3}4) 2
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A g2 & dlzFo st 3kxta PBSo| AL
H, AIEEL 4% Paraformaldehydeol] 323}, PBSe|
A 2448 4A)s}¢ el Hoechst 33258 (1 pg/mL) 44
Holl HAllA] 3087 X% 3 PP o gz AT
HALEE HEeolch
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1. COX-2 EHHEO| ChEt B xE &5he A

Nimesulide® | el3t7] Mol Al3§st Wz sl ol
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sl el b, HIZ9 AEE w
=

= € JehiA ¢
of, o] & AMEF2 COX-2 chyutgo] EAIg 3old 4
U eHFig. 1).

2. XTT &4

Nimesulide®] | ZE4-2 <tolr 7] 9jsto] A|ghat XTT
B4 A549 B A EAE A EZ0)A] Nimesulides]
292 10 uMol A= 80.2%, 100 uMoll A &= 40.9%, 200 M
A= 13.5% 18] 3 300 uMol| A= 10.1% 2 ko] =7}
5 AEYo] FaFE AES Hgon, HI2 vl4&
AZA} A FEZFNA Nimesulide?] HZEZ-2 10 zMol| A=
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Fig. 2. Viability of A549 and H1299 cells after 24 hours ex-
posure to Nimesulide. Cytotoxicity of Nimesulide against A549
and H1299 cells were not so much differnet. ICso of Ni-
mesulide in both cell lines were 70.9 M in A549 cell lines
and 56.5 «M in H1299 cell lines.

67.4%, 100 LMol A &= 28.7%, 200 oMol A= 23.6% 12|51
300 uMofl A= L1%Z %k T EFollA] Nimesulide®] 5
7t TS AEFsd AR e e e By

Nimesulide2] A549, H1299 v] &AL 569t A5 gt
AEFAL Fig 20149k Zo] A9 {4319 21t Nimesu-
lide®] AEEAe] A F 24 ICs (Inbibitory concentration
50%)2 AS49 | AN ZAY HEFAE 709 uMo|gl .
w, H1299 v LA EH| A EF A+ 56.5 pMo] ¢t} (Fig.
2).
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Fig. 3. A (A549), B (H1299): In both cell lines, Go/G; arrest was observed and the content of S phase cells was decreased.

3. FACS &4

Nimesulide®] A|EF7]0l] W&t FgF-g A7) 95t
FACS 245 AJ3slqitt. A549 vl AA| 59t A EF0l| A
Gy/Gi7198] B4 2Tl = 46.9%, 100 M 2 X Foll
A 55.5%, 150 uM X X FNALE 57.6%2 Z7E)gom,
200 M XM X FoN A= 53.3% 2 100, 150 4M = X FH ch=
#asgo, dzrFids FMEE &4E Hioed,
§71¢] &L dz2ToNAE 21.4%, 100 uM X x| Tl A &=
19.5%, 150 uM A X FN A= 9.57%, 2] 200 uM 2 =]
TollAE 644%2 FHAEo] BE HX|FollA] tlzFHo}
Aase S 29t

H1299 v|&AZEHG HAEFANE GfGi7le] £33
HzFNA = 485%, 100 M XX T A= 49.1%, 150 »
M AHXFelAE 586%, T 200uM XX]FAE
67.6%% Nimesulide X% ¥ Z7}5¥]= £4L BRojon, S
719 B3 gzl AE 27.0%, 100 M Ax|Foll A=
21.5%, 150 uM XX} Fol| A= 18.8%, L] 200 uM X %]
T 1L1%2 ZH4Eo] BE XX FollA] thzFrrt
ZaEe BAEE B

uleba] A549, H1299 B|AA) £t A EZ20lA] Nimesu-
lide 2] 3 GyG; 7oA AEF7|7} AA=]E AL ¢
F dded, SV AEE ZAHE AL e
(Fig. 3).
4. Hoechst 33258 staining

Nimesulideol] 98 A ZAT} A ERHA o] 23t AR

2 B3] ste] Hoechst 33258 A blg Ag3le]

AXAE S e A AW R, HzTodlAe
A549, H1299 v &ANZAY AETF FFollA AdA T}
DA A ko), NimesulideE X 2|3t Zolli kol A
B AEde] Fii 55 94 4 ¥ EHE /A w2
AEAETE BEEo] AEARL A 28k 7| e] Nime-
sulide®] B|&A|ZAG T4 Aol Foigh Aoz Hls)
SAtH(Fig. 4).
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Fig. 4. A (A549), B (H1299): In both cell lines, many Hoechst 33258 stained apoptotic cells showing perinuclear condensation

and nuclear fragmentation were detected.
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2 Hol COX-2¢} ut¥-2 A Au](Glandular epithelium)ol] 4]
HAElE o] £AQ Aoz Hdoka vH3]

Achiwa {112 2-37|1 2 W7]7} A5 7489 AgHEel|
AE COX-27t ¥4 7359 249 A follAl AEES
ztol7b gldent, 1719 =7] AgFolAs CoX-29| i
Ho| A AT AU FAT HlEte] FAF LR
FoetA AEEo] 42 oy Hol, FEHoE HA}
7hset A At =27] ¢l A Solls CoX-29] '’
57t 329 ool glolA] JFH e g mlp- Fasicl
a3kl

Tsujii G410l 9Jsld COX-29] L& AA|, AEA}
g AHapoptosis) & A A|ahH, EA, GAE] HolH-& 7}
21719, AR, S FAgT 2 o). 3, COX-

3 WHE WRLe AgAol Zokekd olHe Fo
Axe] AFAL 7IASE FAs e A Bzt &
5 ANAolu iAol TAMR Z Type 4 collagend]
7t o] Fo3cha ik ol AlEe] AE £
A1 7= A A2 Metalloproteinase-22] A1 319} Membrane
type metalloproteinaseE ¥4 317] 93k RNAS] Z7}¢t o
#Adel ek wehd Al COX-2 A A A= metallop-
roteinase-22] FA13E A AIdleZH COX2 ¥ IAE
9 AFAE AT ek &qe.

o] Aol A= A eH el COX-2 4A|A¢l Nimesulide %]
A F BENEFSE AES] 7t Nimesulide®] &7} vl
slo] ZrastE AL A2 4 909w, Hoechst 33258
A At ge o] AHAES fEEo] oe gt AEA
HAe FE7F AAQ COX-2 AAAL] GAE F4Y
A9 71- F9 g Aoz AZ=E = Hida 515
H] & A EH|QF A EF00lA] COX-2 AAA7L AlEAEAL]
freol sl vlLAZH L] FAS JARIckT LR
& v gle

COX-29] WL o A Wolgh W2 AR
7t Qe AeE G A e, o] AHANAE Ras F4%
9] Wol& 7kAl& A549 | LA EH| Q) M EFS Ras 74
) #o)E 71AA) 4y HI299 ¥ &AEHY AEFo
A AelF el COX-2 Y A|A|2] Nimesulideo] A|EEAJ el o
sl odgt Ark COX-2 A o] WL Fujita F[6]0]
K-ras 3242 Wol7l AZellA] COX-2E FET Ao
2haL AQEe wieh 2ol Ras FAA WolE 7FAE AS49
B ZAEH Q) AEFE COX-2 ghul Ao tish 73l v
€ UEePH ¥, Ras {417 #HolE 7HAA ¢5 HI299
H| AAEHY A EFE COX-2 Ao tis] w2

EbRA gEgket. 12fu) Nimesulideol] th3t M EXAZ Ras
FHAE] o] f-Fohe RAlgle] FTlA FAZ AE
EA% Hol ol& Nimesulide oFA] AA|e] AHEA o] o
ol e Aog A4EY £ o I Bl F7t
At ded Aoz Az

P53 A1 749] wlo|9} COX-2 a2 Fahir|ol Hsjo]

gt 2y COX-2 W f-7¢ dAlgle] A9l COX-2
A A|Q] Nimesulide %] X] 3= FollA FAE L] AE
=A& Ho|ls Zlog By o, Piazza S[8]o] P53 A
AL #olE 7}A Fo] COX AAA AL F AZAHAE
do7ldts Hxgk uie} Fo] of AdAE AHHQ]
COX-2 JA|A|¢] Nimesulide %% & 2|83} Hoechst 33258
Aol A AEAHAE Ho] P53 {442] ¥Wo|7} Nime-
sulide®] AEZA7 AJBA} v Aoz A7)
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=8, Yao Z[910] =% 33tefjl-e COX-29 A}
Go/Gi71ol A AZF718] Ad I AZAEAY] f58x
g ukel Zro] ol 71Ao] COX-2 AAAY FAE F
A A /1A F9 shiteta Az

FAA vl AH|Zo|EA AAE COX-13 COX-2 &
5 dAlste] oo HAE dAlle ZAeE 24EA Y
©1}10), COX-19] e} AERold Zziehgeedd]
A& dAlsle] 4344 Algelv 88 o F e
o, 29 vl&e| 2ol =4 LdAdle FAA SRS
do7lE eHo] gt o] H|ZH|REo|=A £ Aol <
g FAFAQ AEZEAF COXY Aol 9t Zg2elF
g A9 Fhaet WA ol =AY dAE FHIT
Leukotrienes®] 3+A] ol &0l Ao g By ar QoHil] 2
21}, Warrington 5[12]el] oJ3l A1€%¢l COX-2 A|A|
¢l Nimesulidew )33 o2 Q75+ §3Ech B &g
FEAE AFAE HojA ol nFol} nPPT Y
AN E - o2 ALHE 4 gl HolEa 3o
W, Davis {1312 2H oY T35 AVsHAaE M4
Prlo A= vl 2d ekAsA AL = dvka gl

o] Ao XTT EA A3 Nimesulide®) =59} AEZ5A4
< YA ABBAE Bolv AL ¢ F Idud, ol
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Hida 5{5]¢] COX-2 AAA7} AFAEL FA el glo]A
£%F AEA AAE Frdiches ZAH9E dX|gc) =3
Hida 5512 ¢4A L8 A47hsd 42 FRAL H
FAEY FAE AT F Yok o, w3 WA
Aolut o} 2 getAlet B EA] AsERE Hdvks o3l
=, Soriano F[14]E JFH oz HLrHsd FEANA
AGAEY FA4E AAsle A2 ¢HA oL
A2 A AAel Sulindac sulfide, Exisulind, NDGA (Nordi-
hydroguaiaretic acid)7} Paclitaxel, Cisplatin 7+ &9k A9}
HEEo]A] 44288 oz #ut olye} 13-cis-retinoic
acidZr- etollekAle} 3] ARl L F5AES o
o7lcta sgic).

o] Ay COX-2 Wd <A A5499F 4% HI299
B &AM E | A EFo|A] NimesulideE X x]ste] COX-2
o] Wb G-Fof whzl COX-2 AAA7} v] A Ebol w2
 AZ5ARY ARRAE AT A=A COX-2
o A AJQ) Nimesulidet:= W} A=A EQ AEFo|A QAL
ZAE AALE ¢ T don, olEet AR F4
9] AAe= AEAEAY FE 9 GG AEFTIE
AQAA71E Zo] Nimesulideol] 23t FAEFA| A2 7]
g & 4 U} CoX-29] W F-F9F FAHAF wo]
¢k gBFAd Rl Ras FAAS] HolE COX-2
W AARAE et P53 FAHRY] WHele A4
AL glgew, fAAbe] weleh A=Al COX-2 A
AlQ) Nimesulide®] AZSA7e] FfAl] glojA+
P53 §AALe] wol= ARTJAY AR ot Ras FAA
Hol ok ATTA} glol AdHA COX-2 AAAt #
AR Wolote] Aol sl FrtdF7 o A
o7 7"

| B

Bl A Z5 ol A Nimesulide®t 28 Ag2Ql COX-2
AAAE &F)ER Bz AEAEE w°r+§.}°i“1
Azkst BAL glo] vl&AZAY F49 JA7L 7t
of, cheFat AerA} X B9 WY B+ 51%’4%4
o] AggAolA vl Ao AEE 7 & AL
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