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GROWTH INHIBITION OF ORAL SQUAMOUS CELL CARCINORMA CELL
LINE INDUCED BY COX INHIBITOR

Gwang-Jin Park, Se-Jin Han, Jae-Hoon Lee
Department of Oral & Maxillofacial Surgery, College of Dentistry, Dankook University

The objectives of this study was to explore the growth pattern of the oral squamous cell carcinoma when
overexpressed COX was inhibited, explore the pathway that COX inhibitors suppressed the proliferation of
cancer cells, and then hereafter investigate the potential of COX as chemopreventive target for oral squa-
mous cell carcinoma. For confirming the COX-dependent effect and mechanisms on growth of the oral can-
cer cells, we treated the nonselective NSAID, Mefenamic acid and COX-2 selective inhibitor, Celecoxib in
HN4 cell line. And then the cell line was evaluated with MTT assay and growth curve, the production of
PGE2, total RNA extraction and RT-PCR analysis, and TEM

The results were obtained as follows:

1.

After administration of medication, in the result of MTT assay, Celecoxib inoculated group inhibit the
cell growth rather than Mefenamic acid inoculated group.

. The growth curve of cell line showed as time passes by there was a dramatic cell growth in the control

group, and gradual growth inhibition was found in medication inoculated group and, in Celecoxib inoc-
ulated group there was more inhibition of cell growth.

. After the administration of medication, Celecoxib tend to inhibit the synthesis of PGEZ more than

Mefenamic acid. Mefenamic acid inhibit the synthesis of PGE2 more as the concentration gets high,
but Celecoxib inhibited the synthesis of PGE2 even in low concentration.

. After the administration of medication, the revelation of COX mRNA in cell line, there was a 50%

decrease in COX-1, 60% decrease in COX-2 as in 50#M Mefenamic acid, and in Celecoxib 504M there
was not much difference in COX-1 and 90% decrease in COX-2 was found.

. HN4 cell line showed broken nucleus and tangled cytoskeleton bundles in cytoplasm which meant

apoptotic features after the treatment of Celecoxib in TEM view.

Depending on the above results, we estimate that the inhibition of the expression of COX-2 cause the
growth suppression of the oral squamous cell carcinoma, and it get achieved through pathway of reduced
PGE2 production and increased apoptosis. In addition to, because COX-2 selective inhibitor specifically act
to COX-2, it is considered that COX-2 selective inhibitor has the adequate potential as chemopreventive
agent for oral squamous cell carcinoma.

Key words: COX growth inhibition, Oral squamous cell carcinoma cell
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primary tumor) 2 <1¢F 257} Wk, & o JHdE 4F
o] Agelle 7oA AT ol 2 Qg Asfrh Bokoh,

ABAQ A8 PHEY S FEtAl 8 & o
W 5o A2 A7t @ o] FojA 1 9len,
FoAA Bz Zo|EA £QZEA (nonsteroidal anti-
inflammatory drugs, NSAIDs)9] &7] H-&o] o5 &4
< e doke oy Euso] it H2 o
ToA ofxd ey NSAIDsE 7] 883l AEE
A A7y 27eke] WA 7hsA o] 40-50%71A Atk
B37t dlem, ol o] ekEEo] BHAQ 518H4 ¢t ¢
W AAR o] 8E F AES AlAR,

Teke] @Ay oA DG field cancer-
izationo = AWE 3 gtk 7Y A5 AgH L] &
o] golahy| e, o= Zgd Fof Ashri= o
o2 A& oHsr] fste] gt o]&3ste st
£ AT A ek 38HA o o] £ FHo|
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NSAIDs7} o] ok 3= 4 o7& 7] - g T4

o] FEE 1 glom o]Z Qg et M COXe gt
o] FEM T 9t} COXE ofgly]=4H arachidonic acid)
o] i

22eb= @ (prostaglandin) Ge¢F PGHZ W8y
A& Znjsle G4olth. PGHeE ©|F PGEz2, PGD2,
PGF2, PGlz, thromboxane A2 2] £7<] eicosanoid
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COXdl& COX-13 COX-29 F 7K/ B2 aa7) 9o
H, o]E Z7] g2 fHAd 95 Q12 H = ez &
HA AU o5 FHRAAY] 7% A ZH A Ty
F dA8k= H], COX-12 AL BE 4 A dA &
o] 24 B35 Fo YA J&g sh= Y,
= A7 AR}, ALl EFRRI, FEERA S o& A}
SHW SHo|1 A Ao Ty = Azt o) &
BEH, Aol & A A ST,

A5AQ NSAIDsE COX-1¥ COX-2 & the] 2A<
walgto2M T2 Asadd S AAaATA ok,
COX-2 Aeaz AAA = A Celecoxib (Searle/
Pharmacia/Pfizer, New London, CT), Rofecoxib
(Merck, Whitehouse, NJ) % Valdecoxib (Pharmacia/
Pfizer)e] Al /<] &0l Algsa lrt. o FEEL
5 FrlEaA 38, 2344, AgEelA vehde
eI A5 A5 AHo] SUAHARY. o] COX-2 A
94 AR 74 52 W g5 A5 ATHY
NSAIDs% frAker Z50] 9l ut ofygt, COX-1 &4
£ AdebA] Fao2M B2 NSAIDs 584 9174#
Alg} dag Yefue 2448 2A AT

NSAIDs®] 3414 ¢ o g3tol] tigt 7ks4ol 7154
M4 8% (familial adenomatous polyposis, FAP)
S sulindace 2 A 83} YoM Loz F
A HAH?. Waddell "2 FAPY Gardner® 3
SAtel| sulindace FoIgs o &89 A3l iy &
Fo] floA s @i A 6d $o 34 2AlA =
sulindac A 55 FH3 7ol &Fo] Add Ao Ho}
°o]& sulindac®] AEZEA adHTE AEFH 4 F3}
Z QIgh Aojgta Arstgitt. o] AT o] F& o] Fojzl B
< AFSolA] e A% HAetelu FAP SatelA]
NSAIDsE #7148 ez 588 A% 2% A4l 40-
50% A gragithe Zlo] us) sk,

Wb oAl COX-29] A& dial] JAeHA] &<
e A FAE ol & FAH AFANA AFHAG.
Oshima 5% FAP # & o] &3 A3 2Eddj|A COX-2
TAAE N Afoll F &5 o 277t A e
Ue As HoFQith Sabg it COX-29 FH4% #
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A Qo= COX-2 AEd AAA7F A8 s=EA 2
T TS W o] ATER s AIA
71909 9 <hge] glehA o oo COX-2 AgA A
A AHEE < e ZA7F v AT
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mRNAZ}F 1508} $7klem COX-2 ddE 6 S
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ZFAFA L dFol A COX-27F ZhEd s 1, COX-29] ¥
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Ao] frEw ] HAA L g o] Tz A A%
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obZ] A i o] x| gkom ZaAEaEhde] 3
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3 ) 7R 2 NSAIDs7F A abg ol 2Hs
M 2 oeladd ] S welsks 229 34

IslslA] e ThE A2 E S 278 T3t g A
2 COX-2 g4 AAA7F COX-2 Td S WAl
1S B4 Agat COX-2 AgF AAAE o
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AAA7} ol AEE T3 A2 F4E JAoteAE 1L
Fevl, G5 AL AR TS AT AARA

COX dAAe] 7heA2 Bdah7] 918 F3= At COX
7¢ FRARBAEZLEY] A nA= & 2 7)dE &
Q1&h7] S8, & AtollA = HN4 Al vl 4 COX
AA|AQl Mefenamic acid®t COX-2 A& A A<
Celecoxib® FA S o FTHA 22 4%, PGE29] 34,
COX mRNA9| T gl Al ZAbE & #a5iT),

THAAGAELF A EFZE ATCC(Manassas, VA,
USA)AFIA 793 HN4 Al X35 ARS8l e, 10%
FBS(fetal bovine serum)7} 7Fel DMEM (Dulbecco' s
modified Eagle s medium, Gibco, USA) #jke]-S ¥
37T, 5% COz2 wWg7|olA] vkttt o] % 100mm Al
Fuj kAl HN4 SUAE 2X 107048 & B3] Al
w3t A S Ao o] &35t

COX Aol oo Rr=l= T2EHEMERLS MEFO| & X Z1f

2. Mefenamic acid®} Celecoxibel s =& %
oFH| 09

Mefenamic acid(Pontal®)¢t Celecoxib(Celebrex®) &
Z+zt DMSO(dimethyl sulfoxide)ell %o]i DMEMO.2
3|48t stock solution®.& Img/mle] FE=& THESQTH
2T REE HA7E 3R] ¢8-& HN4 A 255 o] &3}

3, AT Fod A9 Fxr1 30, 50, 1004M<! 3

3. X Fof & FZAHHEMZ2AE MEZFS MTT
Assay

08!

HN4 SUAZE 96-well plateol] ik 200414
welld AZ57} 2x 10707 52 B38ta 24417t B<F
Hjeksldtt. 1 & Mefenamic acid®t Celecoxib® 2+t
30, 50, 100uM F== Foigh vkl ¥a 37CelA
48A17F B WHSAIATE oAl A2]g AIEE PBSE F Wl
AZRB MTT 50ug/m7} E3H8 wjokae] 2712 347}
< viFsiitt gl s HEa 2me DMSOE ¥ 4
2o A 5zt At & £ BEAR 550mel| A FFE

£ 23340

HN4 FHAE 2x 10788 100mm Al EE]FHA] 37000
w73k, Mefenamic acid(F% 506M) ¢ Celecoxib (&
T 306M, 50eM)E Fodt o v 1, 2, 3, 4, 5,
6, 744 22 DPBSZ MXE A3t 7 wellel
Trypsin-EDTA €9(0.5% Trypsin-0.53mM EDTA
ANa)< B3 53t 71t F A 2E A 94 &
sttt DMEM Ml 4miag 94 Eejdte] &3t &
904E FEA AR 0.4% Trypsin-blue £ 104 E
T3t | RAIENERE NEZFE ST Al )

AT FAEFE FAe A9 o wet gHitato]

b. 2N F0 & FLHHMZAS MzF2| PGE2 &

THALZRE A= PGE2Y & S437] slA
PGE2 A% 7]E(Amersham Pharmacia Biotech, Inc.,
Piscataway, NJ, USA)E o] &3 competitive PGE2
enzyme immunoassaye A3ttt HN4 U2 E
Mefenamic acid®}t Celecoxib ZH2} 30pM, 504MZE T24]
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b E<k Aot FEAN T wjFd S AF A A2 2
A AABE] f8l 250004 2% Bt dAEE S &
Fhds AR FEZ $A @ FAR g7k -70cel
A Bt o] AEE NS & well2 $A%3 39
< o] &3] PGE2 conjugateE 2 welloll #7Fstt). o]
= PGE2¢4l| tlgt monoclonal antibodyE 2+ wellell 37}
gk 5 4l 18213F F<F A8ttt Well plated 4%
FH 3L tetramethylbenzidine 714< H7lste] A8t
Aot A2olA 30 Bt §HSAIZI F 1M sulfuric acid
£ Hrkete] 4A whe-& FAAZ T ELx800 reader
(Bio-Tek Instruments, Inc., Winooski, Vermont,
USA)E 450mel|A FFEE S48t ok2e] 3gd
nR oz A|Ee FHFE Alo] PGE29] 4= 106702 Al
¥ pg 9= xmdssit).

6. Total RNA Extraction

Mefenamic acid$} Celecoxib® ZH2b 30eM, 506M F
o gt HN4 A 275 Al Zu A A 70-80% B = 878
A7 5 wfFs AAS A pH 7.4 PBS(Gibeo BRL,
USA)Z FAIETE. Guanidinium thiocyanate W% o]
total RNA FZo AH&EH33, RNA F2 vz
Guanidinium thiocyanate €< (4M Guanidinium thio-
cyanate, 1% P-mercaptoethanol, 0.1M Tris-Cl pH
755 AEF "ojredl & 10% sodium lauryl sar-
cosinate €93 Edsto] 0.5% T2 HEULE 94 &
2] & pH 5.59 2M9] ol HEAMAE & 0.5m 9} 1M2]
oPMEA 0.8mE EFsle] 20T et 7.5mlo] B
sttt Ax" HAEE Guanidine-HCl &9 (8M
Guanidine-HCI, 0.1M sodium acetate pH 7.0, 1% #-
mercaptoethanol, 20mM EDTA)| &3jA1Z T 455
o] A5 A A3 pH 8.0, 20mM EDTAE H7ste] 3
HE2 AT

Chloroform/n-butanol(4:1 v/v)< #j¥d3} 1:12 7t

o] Esta wigket = A4 Felsta 4mM oM EA
UEE €9 (pH 7.0)5 3 Z alA &Fsta -20TlA 2
AlZE A7sdnh, oAl dAal Eelste] 504 diethyl pyro-
carbonate(DEPC)& &3 & £33=AE AH&-ato]
RNA®] &2 260mel|lA] Z48t5ict. A7) Alge 20T
2 Y% Hasto] v A A3t Total RNAS
glstr] Asl 71952 Aldsiatt. 10X 3-(N-mor-
pholino) prapanesulfonic acid(MOPS), 50mM sodium
acetate, 0.5M EDTA(pH 8.0), 10N NaOH(pH 7.0)
Ao 1% op7t2x AL e, Ao AL £33 &
3ug RNA, 1.254 10X MOPS, 24 formaldehyde, 6.25
M formamide® &8t 65ColA 587 71838t S
o A3t 1.25u A 29 §4E 43, &5 &4o2 1X
MOPSE 21 120 V/emC-2 3] bromophenol blued]
FEM] HA A 2/371A] Yerg A7|9E Adst

AT,

7. RT-PCR(reverse transcription polymerase
chain reaction) %

1ug®] DNaseZ #2]¥ total RNAE random hexamer
primerdl] 70X 102 7t 412 § D& Sl Yo+
th. o]AE tAl A WA strand buffere] 5El= 4111,
100mM dithiothreitol(DTT), 10mM dNTPs, 10U
RNase¢t 200U/ superscript 11 reverse transcrip-
tase(Gibco BRL, USA)& 410l 42Cel 6023t A2g &
cDNAEZ 5T o] ¢cDNAE 804 = 343 &
1.5mM MgCl, 50mM KCI, 100mM Tris-HCI, pH 8.3
200un dTAD, dTTP, dGTP, biotinylated dCTPZ 0.75
U TH=3 double 2.54 ¢DNAZF £84¥ 1 unit Tag-
polymerase(Gibco BRL, USA) & W& F%o] 504 =
Eo] PCR $%& Aldskith. PCR 2319 @ cycle
WA g2 95CAlA 18, &S f&l 95ClA 30%,
60CAlM 30z, 72CelA 183 AHelsta, wpA|et 4

Table 1. Sequences of primers for amplified cDNA of Cox-1, Cox-2 and GAPDH

Gene Primer Sequence
Cox-1 sense 5 -GGGACACAGCCGTGAGTAAT-3’
antisence 5 -“TCACTGCTGTTGGGTCTCTG-3’
Cox-2 sence 5 -“TGAGCATCTACGGTTTGCTG-3
antisence 5 -“TGCTTGTCTGGAACAACTGC-3
GAPDH sence 5 -“TGCATCCTGCACCAACCAACT-3’
antisence 5 -“TGCATCCTGCACCACCAACT-3’
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Sl 72°ColA 1027 Al st

o] 4¢-& PCR primer(Table 1)& ©]&3lo] FZ& A
gatict. Al E BA 92 A2 glyceraldehyde phos-
phate dehydrogenase(GAPDH)E 2722 $]9] WH
o7 FEAZ e, PCR BEES 2% ok AdA
A71gFsta A Ax7]o] T F enhanced chemilumi-
nescene(ECL, Gibco BRL, USA) W< AH&3lslth. 2
B =& § @448 stn s=AE AR v W
o= 717ke] mRNA %5 GAPDH #5202 o] 3
& Tt A3 vlastsd

272 COX-1 mRNA expression/GAPDH mRNA
expression COX-2 mRNA expression/GAPDH
mRNA expressiong 12 sta, A9 FAA Fd g
2w vl e vl &2 hlete] T Zof FASHITh

70~80% A =2l %7HA (preconfluency) el ik
d HN4 AlE£F0] Mefenamic acid 50#M3} Celecoxib
500M< 247y o3k & 0.1M cacodylate buffer(pH
7.4)3k2] 2.0% glutaraldehydedl] 4¢ColA 1A17F 2%
2, 0.1M cacodylate buffer(pH 7.4)3F4 1.0% osmium
tetraoxide®ll 4ColA T3ttt Graded ethanoll 4]
2<% ¥ Epon812(TAAB Lab., Berk)el Zujdt & LKB
microtome®] 4] diamond knifeE o]&3te] ZHAH S A
2ttt Uranyl acetate lead citrate® @4 & F31A
2k n| 7 (H-800 TEM, Hitachi, Tokyo, Japan)el* 3
Zstgint.

%120 r —a— Celecoxib
Mefenamic acid
100 -
&) |55
60 t
40 Je:
20 t+
0
0 OMSO 30 50 100 um

Fig. 1. MTT assay of HN4 cell line according to concen-
tration.

1. COX M7t TZHEMZELS Mz HFof

ojxl= =2t

Mefenamic acid¢} COX-2 A& A< Celecoxib
7b FAARA EGEY] A o JgE mX]=A4] g}l
3}7] 91384 HN4 Al £ Mefenamic acid®t Celecoxib
g 47 30, 50, 1006M == 48A1%F Bt A5t
MTT assay® #H&st5th DMSORHS H7Fst uljofd o
AE A2 v wglE wl, Mefenamic acide 2 F=14
oF 10, 20, 70%, Celecoxibe ZF w=lA 20, 50, 90%
2 succinyl dehydrogenase €4 =7} WrolA A 247te] &
ZollA Celecoxib”} Mefenamic acidel] H|3] Fxo w=
v Al el 23t d 2 AoE JEstHFig. 1).
Mefenamic acidE FoIdt oA+ 506M o] gellA £
3 7ol A7t e, Celecoxib® £ 3t ol A=
30eMeAM = FEigk Ad7ge] Astrt vebsth Alxe] 4%
o] 50% AEE FEQA 1002 Celecoxib?l 745 50
Mot o] e dlolE = FYAEAA ZEEE COX
7} ko] A3 #eo] glom COX-2 AEd A4 9
237 9 2A JepEz 53] COX-27F %] %S
ZZAYE AE B

S A B TS 7|3t mE AEO] e B
ot A3} oA HelshA] @2 dxTdM e 7Iska 4l Al
2370l Yehd+= ) Bl8l, Mefenamic acid2} Celecoxib
50eME A2 Tl e 19 o] FHE Td7HA] gukst Al
29 A& A7 YEE L, Celecoxibd Fol gt ol A A
do AA7F o A veEtHFig. 2). o] 2= MTT

10

—— Contra

—o— DMSO
8 L —t— 50uM Mefenamic acid
50uM Cele coxib

Cell Number 1X105%

0 1 2 3 4 5 6 70D

Fig. 2. Growth curve of HN4 cell line according to 504M
Mefenamic acid and Celecoxib.
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10 r

—+—Control

—0—DMSO

—t— 30uM Cele coxib
50uM Cele coxib

Cell Number 1X105

0 1 2 3 4 5 6 7 Days

Fig. 3. Growth curve of HN4 cell line according to 304M
and 504M Celecoxib.

200 r
i
2 5
)
O 1m0t
o
(=)
B
G-N 100 |
[
[0}
(o
m L
0 L
Contol  DMSO 50 uM

Fig. 5. Inhibition of PGE2 synthesis by Celecoxib in HN4
cell line.

assaye &9 YEhd dae szleit} Celecox1b—* 30
M} 506ME Fol st ATt A= 50uMe Folgh ol A
ol 2 A89A7F Yesth(Fig. 3). 1”-4 A 3ol A
COX-2 AgA AAAE o 2 v&s o] 1 AR 3¢ F
oJste COX-2E U] Bol “Xi]g?% Az A%< d 9
A 4 ke A A F U

2. COX M7t L HEMEAS M|z
Mol o|x|l= 21t

Fo| PGE2

Mefenamic acid$} Celecoxib7} %A 229 PGE2 34
o WA= AHE gRlsH7] Y@M Mefenamic acid®t
Celecoxib® 27} 30, 50uM =2 HN4 Al EFE 724
b B A £ wj g Z FASY PGE2 immunoas-
sayS Al@sItt. SIS FolekA] 2 2T DMSO
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200

160 r

100

PGE,pg/108 cells

b0

Control DMSO 30 50 pM

Fig. 4. Inhibition of PGE2 synthesis by Mefenamic acid
in HN4 cell line.

TS T YT
X X X X X x
O 0 O Q0 O O
o O O O O O
MA -t

Fig. 6. COX-1 and COX-2 mRNA determination of RT-
PCR in HN4 cell line by Mefenamic acid.

e Tk FollAe PGE2 G & RSt gled
H] & A] Mefenamlc acid 30uM= FI3S wf <F 45%,
50uM < A& v 60%7HA] PGE294 Aol “017\]*‘
AL 2015 = ,\lc}i\’/HFlg 4). CelecoxibE Foi3t T

A 30uMe Fodls W 85%, H0uM= Toisf‘ig_
90%7HA PGEM ol A=A (Fig. 5). COX-2 Al
a1y A A 7F vAE A NSAIDsel vla) 7 FxolA
PGE29] 4= t Adistn], Z+ %A 9 Fo wE
PGE29] 4zt A= w94 NSAIDs‘: Fro| A
olo] wa} PGE2 &4 Aal7t tf 2 Fo& Yehve 1
Hl3], COX-2 A4 JAA= F& od—oﬂ"ic I s
F37F A Uit ool AdelA COX-2 AEA o
xﬂxﬂﬂ PGE2¢] 38& Walste A28 B3l ¢ 8%
= JAATIE e d9siien, o= PGE27 %]
37 A #odth= AL WS

rf:_

Fl



COX Aol ol 7L == THHEMERS MEFS| 8T ofF =5

1.2 1
z RO
S r x x x
8 O 0 0 0 0O O
C‘\J 0.8} © @ O O @) O
x L
S el Celecaxib e == guw e
5 04 GADPH o i ol i o
g .
0.2
Contfrol 30 pM 50 uM
0
Control 30 50 upM
Fig. 7. COX-1 and COX-2 mRNA determination of RT- Fig. 8. COX-1 and COX-2 mRNA determination of RT-
PCR in HN4 cell line by Mefenamic acid. PCR in HN4 cell line by Celecoxib.
1.2
ot
; 1 N M
<
N 08
X
o]
3 0.6
é 0.4
[
0.2
il B WY
Cortrol 30 50 um
Fig. 9. COX-1 and COX-2 mRNA determination of RT- Fig. 10. TEM view of control HN4 cell line group.

PCR in HN4 cell line by Celecoxib.

& ‘ » :
mic acid HN4 cell line Fig. 12. TEM view of 504M Celecoxib HN4 cell lineroup.

Fig. 11. TEM view of 50M Mefena
group.
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3. COX AMM7} FLHEMEZAS M=F
mRNA &0l o|x|= =1t

9| COX

Mefenamic acid®} Celecoxib® Z+7zt 304M, 504M<
Fogt & FSHNEAA COX mRNAS ¥#d P &z
371 $1@ll total RNA extractionZt RT-PCR %< o] &
& =339t Mefenamic acidE #2l31S W mRNA]
A2 COX-12 306M FZolA tizwol Hl&] 30%,
50eM s=oA 50% A= E93, COX-2%& 30uMelA
40%, b0uMeA 60% A= Hase AL et
(Fig. 6, 7). ol wal Celecoxib® A E|d A-$dl+&
COX 19 mRNA #g ke 2lol7 1l e, COX-2¢] 7

SFoll= 30eMelXE 80%, 50uMelME 90% A=7HA] 2
Eoi et (Fig. 8, 9). o] A#=E n]Fo Hol
COX-2 AEA A4 = COX-19& W& Jae w4
Zow COX-209t Ecjd o=z zZg3te] COX-29 <3l
s = EEA 2] A Adstr] 98] o] s AHE-

%‘/[: 9\;1\11: TAE EO%‘I‘MTJ‘

4. COX 9MA F0{ T FLHHMEZAE MEF2
MAbsold A

FTEA 2 Aol dAE = Y= 2] 98] HN4 Aﬂ‘”
Fo| Mefenamic acid$®} Celecoxib® 242 50uM=
8 T FRAARAeE REY A5 oHS Felda

% 2Tl M EE4 (cytoskeleton) o] L2A 32
o] 9= AZATY HwA =2 & gl dolo] FryA

&] =

HolE A7 o= Hol thuld -abﬂo] ghdkslA A= 1 Q)
©dHdS & $ JJH(Fig. 10). 2ol ¥]&] Mefenamic
acidE Fo g oM A7 & WAz o3 (chro-
mosome margination) =3 ¥ E(vacuole)°] %=
AR 27] @4 E0] AFHAL(Fig. 11),

Celecoxib® F9g+ Lol E AlEZH] HYA Az, &

o] #4H &4 T AEAPEe] RgFQ AEelAM EAHC
2 #EHE 2AEC] Bo] #FHL o (Fig. 12),
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