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— Abstract

and TEM features.

COX-2 INHIBITOR INDUCED APOPTOSIS IN ORAL SQUAMOUS CELL CARCINOMA
CELL LINE THROUGH AKT PATHWAY

Young-Ho Seo, Se-Jin Han, Jae-Hoon Lee
Dept. of Oral and Maxillofacial Surgery, College of Dentistry, Dankook University

The objectives of this study was to check up the effect of celecoxib, COX-2 inhibitor, on the pathogenesis
of oral squamous cell carcinoma. After mefenamic acid, aspirin and celecoxib, COX-2 inhibitor, were inocu-
lated to HN 22 cell line, the following results were obtained through tumor cell viability by wortmannin,
growth curve of tumor cell line, apoptotic index, PGE, synthesis, total RNA extraction, RT-PCR analysis

1. When wortmannin and celecoxib were given together, the survival rate of tumor cells was lowest about
47 %. So wortmannin had an effect on the decrease of survival rate of tumor cells.
2. In growth curve, the slowest growth was observed in celecoxib inoculated group.
3. The synthesis of PGE, was decreased in all group and the obvious suppression and highest apoptotic
index was observed in celecoxib inoculated group.
. Suppression of expression of COX-2 mRNA was evident in celecoxib inoculated group. But that of
COX-1,2 mRNA was observed in mefenamic acid inoculated group and aspirin inoculated group.
5. In celecoxib inoculated group, mRNA expression of AKT1 was decreased and that of PTEN & expres-
sion of caspase 3 and 9 was evidently increased.
Depending on above results, when celecoxib was inoculated to oral squamous cell carcinoma cell line, an
increase of mRNA expression of caspase 3,9 and PTEN is related to a decrease of mRNA expression of
AKT1. Wortmannin had an effect on the decrease of survival rate of tumor cells. Celecoxib might induce
apoptosis of tumor cell by suppression of AKT1 pathway and COX-2 inhibition. This results suggested that
COX-2 inhibitor might be significantly effective in chemoprevention of oral squamous cell carcinoma.

Key words: COX-2 growth inhibitor, Apoptosis of oral squamous cell carcinoma
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(apoptosis) & fF=ol tigt A7 kel zgso] ¢
ATH AZTAPEE A 9 Eshaby ek o ‘1]4&‘”
2 AE, WA, kel YEiME Y F e g
JEla@rﬂ Axe] g or F9f XA tig 74
45 Hast & AUl wepA ol AxAPE S Bt
FHHo R O}J— T ZRzxAd g #Aee =Y
T e oA 7] Al Sl dig AT e X H o] gtk

o] 9} T &0 o] el FPH ol thet A 5ol UA
27|eA e ke 3= %*Xﬂs}ﬂ‘%, oF A osh]

AR golatr] wizel o]t
s}ehA ¢l < 04]”4 £ FHTolg & 4 Qltk ghetd &
o ¥k AARA v 2HZo|EA A9 EA] (Non-steroidal
anti-inflammatory drugs, NSAIDs) #&7] 58 A] <
T e o & gtk o) vt il Waddell
& 7tE8 A &FF (Familial adenomatous
polyposis, FAP)Z} Gardner# &% 3zt &7rte] A~
4 Fd5 AAQ sulindacs Fol S o) 852 7o
Aasa glojAle d4s #Fsta, 6l 48
A% sulindac A EE e 75 &F0] AdsE AL
2 Ho} sulindac?] MEZAGA G2 A3 Aol 319
o} o] 3 O TS iAo 27 2ol 714
MK 455 At NSAIDsE A7 548 4 23
A7gko] 40~50%7HA] AHaagiths o] HaE ity
NSAIDs®] o]2fgh Al 254 A 248712l thak Aol
A COX (cyclooxygenase) 9] 9&to] F571a glrt. COX
T COX-13} COX-29 T 7H19] FdEL7} glon, o
< 7] e Rzt o) ﬂ gEt} COX-1& ¥
o] ARzA AN HHHY 22 B 98
s W)Y COX-2& *éﬂo 2}, Al BNl ok
Al Foll o A5HH S0l A A o7 TeE =
ZAztel ofa FAEH, dFolut & A A FTHET.
NSAIDsE COX-12} COX-2 E5F2] 24& Ao 2N
ZR2EEHde] S A, AEd COX-2 oAl
A ZAM celecoxib (Searle/Pharmacia/Pfizer, New
London, CT), rofecoxib (Merck, Whitehouse, NJ) %
valdecoxib (Pharmacia/Pfizer)e] Al F72| 2F&o] tx
;‘qo]ﬂr. ol5 AdlA COX-2 dAAlE NSAIDsg‘r FAre
TS HolHA COX-1 84E Adser ggozH
NSAIDS«] 37) & A A e dage Yehe F
282 A AR o ZHAA COX-2 A &
7o} #ste] Oshima §9& 7154 A4 £55 AE
o] &g AgelA COX-2 FxtE M A5 & 859
9 A717F aA padgeE Ag B, A9E

COX-2 ofHol| olst AKT ZZ2E Sat T HEMERS METI MEAMY 72

COX-2 A/ AREEN 3 B9el 24 Bofint
ATE YA, Bk ¢ 2AelAe 00X-2 FAA
o 719 COX2 4] A Falel HEAZS 4

A AT F stk o] 45E Aol

Tl Mol COX-2 FA Akl #3F thefat A7) 23y
5t} Chan §2 F459 AFHELZFAA COX-2
mRNAZ} A4 2] vlel 150817k S71sk3 0“‘1
COX-2 4% ¢ %e%H TR ARAELFAA BT
WA= Wl A PR HAEA FuTh
3 et ol A H EH—‘?—%Q TAARA LLZFAM COX-2
7} Tjr‘?a}fﬂﬂ , COX-2¢] &do] F7hgdl| meh, TdAE
o AEApEo] JAE 1 il AL fFEm WA
7b shajE o] FA 2 A A7 ST 4 A
ATV, 2y, COX-27F SFAEAAM e w= A4
ojuf 71 & oA = A T EA] 3L T

THIEE Tt HRE Bolo] AZAPEE AlosH
Hrt. bel-2¢F bel-XLe] #Hia-& Fok A ZAPE Y] oA 2
ph3fAAe] 71% 24 PISK/AKT A= 2 *éﬁ} sl 9
aff AlEAbE] JAE I itk oH S EES bel-2 T
AL Hol wEo] Yol AEAME S YA gt} A
AbEe] ole] ARF t#A<] PI3K/AKT A2e o2 o
TEol| ofshH A ZAE HAste QAtolH HgH T
ZAAAZA, st Al A Yeple AR

el Ak A2 FAI doAX e o] A=t
A o] YA, QI7Fe] FM = YRt o2 o] R
AL A s o] 24 Dol UERA Hof AlxAPE )
ol A=A A,

2 A4 e COX-2 A celecoxib T Al +
AR EGE AE A nX= G 1 28 71de
galstz]l ¢1al, HN 22 AlEZF] mefenamic acid,
aspirin @ X84 COX-2 AAAQ celecoxib®d 2+t &
3t & wortmanning ©]&3 A ZAEY 4, A Fo
T FHAEFY AT BFE AZAPEAF SH,
PGE.2] &4 =%, total RNA extraction®} RT-PCR
A Ehlx“}dulﬁo}‘)ﬂ’ﬂ«] HEZ AT

[ A T 3
1. TEHYGMZAS Mz= e

ATCC(Manasas. USA)AFolA] 9] 3 23 AH A 845
AEFZ HN 22 A EFE5 AHEst], HN 22 T E 2X
10708 100mm wieF Slol 2H2 3704 538k 10%
FBS(Fetal bovine serum)& ¥3sl+= DME M(Hyclone
USA)ell Alt) vl¥sld i 248 95% 57171 & CO.H)
FE AHEsIGT

I‘l(‘
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2. Mefenamic acid, Aspirin ¥ Celecoxib2| &

= 9 op| £0f

Mefenamic acid(Pontal®, %), aspirin(Astrix”,
HEgA k) 2 celecoxib (Celebrex®, g=r3lo|zal) o] Fre
DMSO(dimethyl sulfoxide)dl *¥°] 1 DMEM
(Dulbecco s Modified Eagle' s Medium, Gibco, USA)
°.2 3MAA stock solution®- 2 1mg/mlE W&

tETo2e ofAZE £ 4] @ 22 DMSO7F 28
o] HHO]:Oﬂoﬂ}\ﬂ ?71&131%1]—1-0]—_-— ﬂJ-za Hﬂoké‘]—oﬂ /\E1

= nmo
P2 T Aol whet 3709 o2 BRIt @fﬁ,
T 50 Folgh T W FE A EFol oA o] T 93

Aoz Bas,

N

3. Wortmannin 2} Mefenamic acid, Aspirin %
CelecoxibE 0|8¢ct 74HE MZAST M=F
(HN22)o| ZUM|Z ME2 2

96 well 2 AH&slo™ well B 2 X 10719 NEZE
wellell £33 37T CO, MF7Iel| A 24417 vl a3
o} 100#Me] wortmannin® 50ug/ml 2] mefenamic
acid, aspirin, celecoxib® ¥ 72417+ wWiF &
MTT(5-diphenyl dimethyl-tetrazolium bromide)-&<
BOUE Z47+e] welld| H7beta ©hA] 34417 B9 37¢C
54% CO, W F7]el A wjeket & FFd2 A Ast] MTT
o oal F4€ ZAR FHTH 1 o DMSOE 0.2m1¥
77k9] welloll 5t %

4 53161913 microplate leader
2 3% 550nmeolr SHEE =

=3 3snt.
4. oH £01 £ BYMTFL HYTM

FTHHAE 2x10° 785 100mm 4] 370l 53812 506M
] mefenamic acid, aspirin % celecoxib® 27t Fof $
1. 2. 3. 4, 5, 6, 745 DPBS(Dulbecco s phosphate-
buffered saline)2 AEZ AHat 2 wello]l Trypsin-
EDTA 49(0.5% Trypsin-0.53mM EDTA 4Na)< ¥ 1
5eit 71Hd & Al2E A st 942 skt DMEM
wi el Ami Yalde] el £33 ¥ 90uE FH &

T3 Tryptan-blue € 1045 E3Fate] & EAto] ZH|E]
B AE FE S5t AFFA R A

5. MEZAIEX|4=(Apoptotic Index) EH
AP A E9] =32 ethidium bromide(EB, Sigma)

2 FAsle] AlPEATE T2A7HEQ theket FRe] oA
o =Zd" AXEL trypsinization?} YAEEE B 5
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215]04\:} x10°70¢] A|ZE°] 204/ml¢ ethidium bro-
mideE 6}1 215 504 PBSEd o2 AeE =i},
AEEL 5::‘:} oA of T HoA wFEAL, &
olEd] 1A & F TC(fluorescein isothiocyanate) ZE7}
Ae dFAn Aol A BT AIEE AEES
ethidium bromide®l ¢Ja] @M= 7 Qa7 FPdo
= #dn

6. 2| Fof & ZSAMEZF2| Prostaglandin E2
(PGE,) &d &4

Ao AHEE 7 SRR Ao tigh COX-2 YAl
9|3 PGE,9 ¥ WglE 437 Y84 PGE, #E 7
E (Amersham Pharmacia Biotech, Inc., Piscataway,
NJ, USA)E ©] &3 competitive PGE, enzyme
immunoassay s Al fﬂiﬂoﬂlﬂr HN 22 FSAHEE 506Me]
mefenamic acid, asplrm 2 celecoxib®@ 27 72417 &
et Aeleta FUAE H%k‘»"i = AFEAA AE A
AAB7] S0 2500g°ﬂ/\1 2% B dAldee &, B
SRS FEZ $A 93 AAR g7 -70CcolA B
a9t} o] MZL FAE T well2 SAED L o] &
slo] PGE, conjugate® 2 welloll 27189t} ©]% PGE,
o thg+ monoclonal antibodyE 7} wellell A7}ek & 4T
oA 18AIZF &<t H2lstdth. Well plates 4W FAlst
tetramethylbenzidine 7125 H7lste] GASIATH A&
oA 30% Fot wk-A171 & 1M sulfuric acidE & 7Fsked]
A wke-S AR A ZY. ELx800 reader(Bio-Tek
Instruments, Inc., Winooski, Vermont, USA)Z 450mm
AA FHEE FHI%Th obel Fen| Aoz A|x
Z N5 Aol PGEQ 42 10719 A2 pg ©92 &
#stoint.

7. Total RNA extraction

THHABA ELLE HN 22 AEFE 100mm 91 &F Aol
A T0-80%F = BAAIZ & wgFdE AASL pHT 4
PBS(Gibco BRL, USA)Z A8l th. Guanidinium
thlocyanate o] total RNA FZ°f AH&-E%13, RNA

% WH=Z Guanidinium thiocyanate &< (4M
Guanidinium thiocyanate, 1% ﬂ—mercaptoenthanol
0.1M Tris-Cl pH 7.5)% AxFo] "Hojzdl & 10/
sodium lauryl sarcosinate &2} &3t 0.5% &

fls=pii=

A4 22l T pH 5.5¢0 2M] o EAMEE & 0.5ml
gk 1IM9] oM EAF 0.8mlE EFste] -20TC9] e
7.5mlell Bt dxE A ES Guanidine-Hel &



Table 1. Sequences of primers for amplified cDNA of Cox-1,
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Cox-2, PTEN, AKT1, Bcl-2, Caspase 9, Caspase 3 and GAPDH

Gene Primer Sequence
COX-1 sense 5:—GGGACACAGCCGTGAGTAAT—3, ’
antisense 5 -TCACTGCTGTTGGGTCTCTG-3
COX2 sense 5:—TGAGCATCTACGGTTTGCTG—S:
antisense 5 -TGCTTGTCTGGAACAACTGC-3
PTEN sense 5:—AACGTGGGAGTAGACGGATG—B,'
antisense 5 -TAGCCCTCAGGAAGAGACCA-3
AKT] sense 5:—GCCCTACATCACAGGAGGAA—S',
antisense 5 -GCGTGAGTGTGGATATGTGG-3
Bel2 sense 5:—GAGGGAGTCAGGCTCTTCC—S,'
antisense 5 -TCACCAAATCCTCCAGAAC-3
Caspase 9 sense 5:—TTTTTCAGAGGGGATCGTTG—S:
antisense 5-CGGCCTCCACTGGTATTTTA-3
Caspase 3 sense 5:—TGCAGGGTCTCACTCTGTTG—B',
antisense 5 -CAAAAATCAGCCATGTGTGG-3
GAPDH sense 5:—TGCATCCTGCACCAACCAACT—,S'
antisense 5 -TGCATCCTGCACCACCAACT-3

* PTEN (putative protein tyrosine phosphatase)
* GAPDH(Glyceraldehyde-3-phosphate dehydrogenase)

o (8M Guanidine-Hcl, 0.1M sodium acetate pH 7.0,
1% P-mercaptoethanol, 20mM EDTA)®| &-3|A|Z T},
AR OWZﬂa AAsL pH 8.0, 20mM EDTAE #7}
o].oq =] X—] _9_5H/\] Tjr

Chloroform/n-butanol (4:1v/v)E 1:12 %0 &3
3}al incubation ¥ 94 £23 & 4mM oM ELAMEF
M (pH 7.0)= 3= A 3Fstar -20°Cel| A 2417 A]
et oAl 9A skl 504 diethyl pyrocarbon-
ate(DEPC)i 43 & EABEAE AHESl] RNAS &

< 260nmolA] SHsIGh. 4R Alge 20CE WE

EJ&OM o Aol Al&-sl9It). Total RNAE 915}
el 2719 5E T} o] At

10X 3-(N-morpholino) propanesulfonic acid
(MOPS), 50mM sodium acetate, 0.5M EDTA (pH
8.0), 10N NaOH (pH 7.0)&%el 1% optz~ AL 1t
3, A A& £33, 3ug RNA.1.254 10X
MOPS, 24 formaldehyde, 6.254 formamide® &%s}
3 65CeA 5zt 7HE ¥ Dgell A3t} 1.25m A 29
SdE Q1 dF gdoz 1X MOPSE 21 120 V/em
O & 3lo] bromophenol blue®] F24 0] A Aol 2/37}
AUeEs A719%E Aldstant.

8. RT-PCR(Reverse transcription polymerase
chain reaction) &%

lug DNase® A 2]¥ total RNAZ Random hexamer

primersell 70ClA 10#7 & & 3 ol Yol 72
t}. o]AE Al A WA strand buffere] 5¥lE 4],
100mM dithiothreitol(DTT), 10mM dNTPs, 10U
RNAase¢} 200U/ superscript II reverse transcrip—
tase(Gibco BRL, USA)E 410] 42 60%7t e &+
cDNAS THEQITE ©] cDNAE 804 o g3 F
1.5mM MgCl, 50mM KCI, 100mM Tris-HCI, pHS8.3
200un dTAD, dTTP, dGTP, biotinylated-dCTPE 0.75
wA TH=1 double 2.54 ¢cDNAZF 3 lunit Tag-
polymerase(Gibco BRL, USA)E W3-8 F&o] H0u =
THEo] PCR $%& Aldslith. PCR 2719 & cycle>
HA 3PS 9h oA 18, FEZL Y8 95Tl 30%,
60CcolA 30z, 72TColA 183 Mgt v g
Aall 72°ClA 1087t AlgstTh,

o] 48 PCR primerg ©]&3td FTZZ Al31%
(Table 1). A7%le] GAPDHE &7 o2 99 “Q
2 SEANHCH, PCR APES 2% otz AdA A
7] °§%0}5—’ A Az7)d 29 T enhanced chemilumi-
nescence(ECL, Gibco BRL, USA)¥H < AHE-3i9itt, ¥
2 =& & @48 st s=AE ARS v A Y
o2 747kl mRNA %% GAPDH 522 o] 4
s Toto] A3 vl wsksl

NZ27& mRNA expression/mRNA expression
GAPDHE 12 3tx UmA= 44 T8 Y%/mRNA
expression GAPDH= $Hibsto] 12| ol AT

lo T
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70~80% A =2] F9H (preconfluency) “FefollA] wljek
® HN 22 M X3 mefenamic acid, aspirin 2 cele-
coxib 50uM< 77t F4g F 0.1M cacodylate
buffer(pH 7.4)3F9] 2.0% glutaraldehydel 4CelAl 1
Azt 1% . 0.1M cacodylate buffer(pH 7.4)3}d
1.0% osmium tetraoxidec] 4Telx Fu%3tt.
Graded ethanolo|A &4 ¥+ Epon812(TAAB Lab.,
Berk)el Xnmjgt & LKB microtome®l*] diamond knife
£ o]&sto] 2uPHAES A A8t Uranyl acetate lead
citrate® 94 § Fa 292 (H-800 TEM, Hitachi,
Tokyo, Japan)©llA #2385t}

. o=+ A1t

1. Wortmanninz} Mefenamic acid, Aspirin %
Celecoxib2| F04 Al HN 22 MZFo| MZ=2 2AM

Wortmannin®] ©% Fo] Al BTh= mefenamic acid,
aspirin % celecoxib¥te] FA| Fo Alel| Al ZAEH o] T
S golld S Blom, FA] Fo Al A2 AEEL cele-
coxib, aspirin, mefenamic acid®] THHNZE S 2
At Wortmannin®} celecoxib®] Al £ Al 7} o
S 47% = AEX AEEo] FAHJ}(Table 2).
PI3K inhibitor$! wortmannin@} ¥a} A& A] celecoxib
7F Vg e AR AYEEE Hole Ao Hol HEA
COX-2 AAAe] Abgo] THANEY] BEES BFed B
o 2HdE & F AT

2. COX-2 AMM7| FLHEMEAS Mol dF

of ojxl= &1t

HN 22 Al3EFo] 506Me] mefenamic acid, aspirin 2
celecoxib® Aelste] 7|7t W& AEZAY JA ZHE
wAsigih, #Ee 23 S A B vzl A
= 71ekaaARl Alxgdigel yehde H Hlsl, 50uMe]
mefenamic acid, aspirin % celecoxib@ 2|3t FollA =

1% o] FRE TU7A fket Aol A% A7) By
o, celecoxibS Folgh oA Ao JA7 o A7
UeRdtH(Fig. 1). ol’de] Axfolr Aeld COX-2 JAA
o] Apgo] dutAel NSAIDs Bk A £ A% oA
7L Aacks A& & dsiTh

3. COX-2 AHMHMI} T+ZHEMEAS Mazz2
PGE, gtdol| o|xl= =2t

Mefenamic acid, aspirin % celecoxib(37}#] <A &
L% FUg 50eM FEE HN 22 AXFE 7247 B3t
A3 & ugFA-S $A38k] PGE, immunoassays A8
3ttt IS FoldA] ¥ iz DMSORHE o
St oA PGE, @442 & Wsrt gl valA
mefenamic acid, aspirin 2 celecoxib® F g T Al=
PGE,9] #4eol §43] "olAl= Ag I + Ut
(Fig. 2). 37FA A7} 27 PGE.S] /< Aelsli &
celecoxibE FoI3t oA = mefenamic acidt} aspirin
< Folg TRuR dA we PCGE, 34S B3l
o]de] A= AeA COX-2 JAA 7} 4uHA3l NSAIDs
o} Z-& vdEd COX GAAEt= B PGE, 34 9

10
Control
DMSO
| — MA. .
5 8 —a |
X
T 6
& N
g .
R .
E —a : ’
2 ==
0 | \’wk‘_ — TrT::tq ]
0 1 2 3 4 5 6 7
Days
* DMSO : dimethyl sulfoxide
* M.A. : mefenamic acid

Fig. 1. Growth curve of HN 22 according to 504M mefe-
namic acid, aspirin and celecoxib.

Table 2. HN 22 cell ine viability by wortmannin, mefenamic acid, aspirin and Celecoxib

Wortmannin Wortmannin (100£M) Wortmannin (1004M) Wortmannin (100£M)
(100M) +Mefenamic acid(50ug/ml) + Aspirin(50ug/ml) + Celecoxib (50ug/ml)
80+6.5 79+6.1 76+5.1 4T+4.9
Mean=*SD(%)
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Control DMSO M.A, Aspirin - Celecoxib

* DMSO : dimethyl sulfoxide
* M.A. : mefenamic acid

20 1

I L

Control " Aspirin  Celecoxib

Apoplosis Index(%)

* DMSO : dimethyl sulfoxide
* M.A. : mefenamic acid

Fig. 2. Inhibition of PGE, synthesis by 504M mefenamic
acid, aspirin and celecoxib in HN 22 cell line.

Al 27} 20, olol] me £ Al elAld] EHolet
£ AL e,

4. MZEAFEX|S (Apototic Index)

Mefenamic acid®} aspirin 9 celecoxib® ZHzF 506M
o] FEZ T2A17t B HN 22 A 25 A2 & Apdd
A E2] 27L& ethidium bromide(EB,Sigma) 2 |43t
FFEn Gt HEst] AlGE et B Qﬂr opr-Hd
FA S AelaA] R d2TT DMSOTHS Foi g oA
= 5%7IRke] m|eket A EAPERRS B9 0y mefenamic
acidfﬂr aspiring F{ g {FLOHHT‘E 10%9l 7V7+S- A AL

< HB3oH, celecoxib® 3 TAE 7MY =L
15/01] WS M EAE S i%‘i\ﬂr(Fig. 3). ol= AA#el
A ZAPER o Hlgte] 3~4u) o] Fe] FX| & Hole Ao
th. o] g Aol AEA COX-2 AAA 7} FgAEe
A ZAPE | Fde] &34 o2 Ageth= 21 onett,

5. COX AH[H7} FZHEAM = M=EZ2| COX
mRNA &&iof| o|x|= &1t
Mefenamic acid, aspirin 2 celecoxibE 504M<
3 & FFA A COX mRNAS Hd s #2s }71
3l total RNA extractionZ RT-PCR %2 ] &3l &
3t} Mefenamic acidZ A2]gl& Wl mRNAS] &
Fe COX-12 ol Mg 20% F%= =3, COX-2
© 50% A= #as e AE gRlsksth. Aspirin®] 2 -5l
+ mRNAQ| #&FE mefenamic acidet FAFE 4 ]”
Bt} olof ¥k celecoxibE Al gt %ol COX-12

Fig. 3. Apoptosis index by 504M mefenamic acid,
aspirin and celecoxib in HN 22 cell line.

mRNA Ie ok 23 Aol7h flglen, COX-29] 7
ol & 90% F=A 2 oz s th(Fig. 4,
5). MM Azt AEA COX-2 JAAE COX-1d&
2404 oﬂzsk u] 1 ] oLotq COX- 20”13]- Eo];qoi x_}&g}
o] COX-29 &} wirjs= A2 A2 Adstr]
A3l o] FAE AMEE F e s HolFr)

6. RT-PCR®Hol| 2t AKT1, PTEN, Bcl-2, Caspa-
se 9, Caspase 32| &4

HN 22 A3l mefenamic acid, aspirin % celecox-
ib 50ME& 7} Fol gt & #Aet% S0 mefenamic acid
T} aspirin FdTAE PTEN mRNA® AKT1
mRNA9] W2 Wsts Holx] gAY ol mlAg W3}
T HQl ¥ celecoxibE FoId oA E TEIA
A7z 2843 PTEN mRNA 2@ Z77} tizzl
vl 0.6914 12 < 1.58 = =A dd=den,
AKT1 mRNA &8 273 vlwA] 0.10A4 0.0622
A0%H = A e F3E A% (Fig. 6, 7). °ol& cele-
coxib AFEA] AKT pathway7} H]&/do] Bo 2 FUA
X e A Bt veve AR AZ4HEY. To
bcl-2 mRNA 2d2 ZE AT A ¥t 7e Q1A 5
Al @9kon  caspase 9 2 caspase 3 mRNA #d-2
mefenamic acid F9¥} aspirin FA Tl = F3] 7
o] gk Walke HY o celecoxib FolTol A& F24 M)
7k tH(Fig. 8, 9). ol& mEZEz|olE 53 cas-
pase-dependent pathway9l= celecoxib7} Z-&ato] Al
FAPE S fredivhe AM S Ukt
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T T o
x X xX X
Q o o o
& o & o
M_A_ — — —
ASpirin - e — — -
Celecoxib =  we
GADPH e e

Control 50 uM

*M.A. : mefenamic acid
* GAPDH : glyceraldehyde-3-phosphate dehydrogenase

Fig. 4. COX-1 and COX-2 mRNA determination of RT-
PCR in HN 22 cell line by mefenamic acid, aspirin and

celecoxib.
2
3
=

., £ 8

q. a =
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