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ABBREVIATION

Adenocarcinomas
Anti-7B,8a-dihydroxy- 9a,10a-epoxy-7,8,9,10-
tetrahydro-b enzo[a]pyrene
Benzo[a]pyrene

Cooking oil fumes

Cycloxygenase-2

Diethyl pyrocarbonate
Dimethylsulfoxide

DL-dithiothreitol

Element mobility shift assay
Extracellular signal-regulated kinase1/2
Human 8-oxoguanine DNA glycosidase 1
8-hydroxy-deoxyguanosine
Immunohistochemistry

Inhibitor of NF-xB

Interleukin-6

Mitogen-activated protein kinases

AD

BPDE

BaP
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DEPC
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DTT

EMSA

ERK1/2

hOGGI1

8-OH-dG

IHC

IxkB
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MAPKs



Non-small cell lung cancer
Nuclear factor kB

Polycyclic aromatic hydrocarbons
Prostaglandin H synthase

Sodium dodecyl sulfate

Squamous cell carcinoma

NSCLC
NF-kB
PAHs
PGHS

SDS

SQ
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BRREET—FUR ENBE—-EASE 2R WEFAREZ
BoAkNTENEERARBTEHAENEEAREARNZIT - CAR
AHEBHBELRESNARE T AT LRSI L & tafe B2
BE RMLMIBEEHFBREBERERE C0%) LA EE
iR - BBk ARAAT A RABIE G B B2 2 R B o 47
REMRBTR LR BRGSO MRE LA 252 s & —
TOHESERE RETAMZIANMY - KA LT RGNS AN
Fetafe CL3 - ialex AR EMESTHAARAGRA MESES
BIRHACE Y - B b RB A & — F iR o M RSB e+ 8-OH-dG
ZEEREFACOX2HERAN? RR Rt fe LT HRIET Cox2 A K
ARRTEGEREABEAN? RRACHEH & GITH AT R
Cox-2 X EH ey &5, ?

ARSI R AR B BNk AT AR A T S
B 712 % #4543 8-OH-dG DNA 424 #1:0 & Cox-2 & &t 4 3,2 548
M7 &R RS A LM AR B4 2 8-OH-dG DNA 424 #$0 Cox-2 &
BZRREAEARME P=0.042) fLBHEBHRRRBAGE B
% %‘*é&fi—%ﬁ%ﬂﬁ Bl 248 FEBPRALE R A UL &2 HB2
MR THREAENBEAR -



& %o Cox-.2 # IL-6 %@Wﬂv‘iﬁfsz%ﬁk A AR HERER
Fadi Cox-2 #1 IL-6 ABE AR » BAILUHIRR T ASRI RS fa
Be CL-3 AR E¥FRiE b & migtk Beas-2B 4 > ¥ Z£ & RTI-PCR
AR T 3% Cox-2 A B ~TL-6 AR &RH - SERBINETEH5 45k
—#kéafig Cox-2 BA R IL-6 mRNA ¢ %33 0 2 8| & s P2 B B 14 -
X LA 75 B 37k (Western blot) 447 Cox-2 2 & & & 3.8 mRNA k1
— 3o B4a Cox-2 T4 i NF-KB L& MAPKs 3% 4% 3% 2542 i ik $4.4%
AL - S A E K B Rk oM R EIER ERK/MEK =z dp 4] 8|
PDI8059 %, p38/MAPK 2 4p %] & SB203580 #£F Rz CL-3 tafily &
Cox-2 ZaAXAR » LWEBEF 5 #% (Gel retardation assay;
EMSA) T # NF-KB 2 Cox-2 £ B ) MAkEk 81 B 2 5 A6 /) & 5 &
89 éé%%i‘fﬂ.féﬁﬁﬁﬁ"ﬂ'@da NF-kB 42 i Cox-2 A B ey &3] > WL
PD98059 ~ SB203580 Z 4 | B & 3285 » ) 4 € ¥ %] NF-KkB #83% Cox-2
A 6985754t - ™ Western blot 892 3% B 857 > Cox-2 B a2 &3,

X %48 d p38/MARK » M 3k ERK/MEK .55 1% % 4% o

BsET oM AR - RBMR ) ~ 8-OH-dG DNA 42454 ~ Cox-2



A~ XERERWH

=~ HERERLMNE

RATRPAELEREL  BENEAREEEE - RADIE B
RBH AZBRPICT RZEETEA TWO M2 - BRI HRE
EFRHAHET  ARRAC+ 50k BHEE—E52 58
WE+ARBZE - AEBUMABRE T HEMECRME BHRSG
BEREZE M (ERAATE) kBRI BERAC+EERHE SR
BYETRBEMIBLAREILEZ Y (Department of Health, ROC) ' A
k%%&ﬁ%ﬁiﬁ%ﬁ@%&ﬁ&%%ﬁﬁ@z—°ﬁ%%%@’
1982 % 5 ~ L MM 2 Fov % » PR ABEFEADE 167 278 A -
ﬁ&ﬁ&@t+;#%ﬂ%$'%ﬁ%%%t$%%+%AU£
3028 A LMMBRACRRI B+ A0H 1791 A (Department
of Health, ROC, 2001) - 2 Bk £ 30 - M 69 56 2 75 2 B8 22 3% o ) 28
Bodih MENAKHVEE RS KERFINER ABBRA

REFHME > FEABEOEREREHOREN > 27 R4 E1& o



1. &Ml BB 2 AT B

CHRRBEBRHERELERELHAREF (Schneiderman ef
al., 1989; Zaridze et al., 1986) - #f#3t > 4 BHE X HBH L2 A S
BHRRAE > L F A2 10 %UARRE  TANBACEEEHE
TEARTAN WM ERBRHAA O SE 5475 % » {0 Wi Lo
FERLER N L4 (Department of Health, R.0.C., 1996) - 4 &
I A 2 B IR 9% S0% 2 B b 2Lk BT 6
BRBRAATH  AMENLMHAERE 0% K2 85> SEUR
RATHRBIE - B FHRTAEMRER  AEA LK ZBER
Ry MEATEZEMAREZY  LAHNREBE T M EA
XHRIEE ARG MAHBEITRPEESS (Deng and Gao,
1985) « BRAERAIBK E Kt sB R M m BB B AR » M
SR AR 69 3 £ Bl 4 #2048 (Lubin and Blot, 1984; Gao et al., 1987:
Brownsonetal,1992) - Bt M EH R » ¥ E-L M B EHIRE L
FRACUXGME S S (Kung ef al., 1984; Gao et al., 1987) KA F R
EMAMZERAMHEEL T FUR %%B%#?e%? r AR 2 48
MR - AXBREANOALER  RARLEBAGBE L L4

DNAStsstho® B RBHZ LR BRZTMADNASLEBL R



IR &4t 2 A8 MM - MR RN L MATET @S T » DNA 284
CEBRARMAGFL D (Chengeral,2001b)e B D § B84 T
ML BFEREEICE T EERBEFW o (M 52151
FRBAE BERRAMTBEMBAMTEEHRE R R B
LS AR bk m B b o
SRR R AN EBHORITREHE e (1) LHHS
BT RBIBRMEL (B Y18 R)&W EWAMBE (% 17/18 42) (Chen e
al, 1990) > (2) HARAEREIE 2 AFLksiai » B E
AN (9.8-56.1%) » 2RI IL T E4p8x % (14.4-25.1/100,000) (Ko ef
al., 1997; Koo and Ho, 1990) > (3) € 5 ~ %M BAL R £ Bl A
(F 1k 50-60 % » dobk: 3-4 %) > fa MR B C R 2 L8 - H 4
BR®MELEL (Chenetal 1990y T2 BARWEF LR T LHE
AR 0 (4) EEIHBBAREZBRALR (9-10 %)BANK
2B % (70-90 %) (Ko et al., 1997; Koo and Ho 1990; Ger et al.,
1992):(5) 6 XM BENBOBENLE 22 HRBHH S84 H
WRTRRAE (15 64.8-68.4 %) REIA B WM &4 » LA F & tafh
BAHE (Wuetal, 1999; Lee et al., 2001; Koo and Ho, 1990) - #2413 4
HRERMFBETEHBRARLHRNBEYSA T EREAAH HEr

T he R AR 35 B F 4o B 5 i 4B ~ _%%#?iﬁ/ﬁ%%%gﬁ#ﬁwg



MEEERFIZAAMM > Bk R LB e 805 B 7 T8 B

LRI BEZ R CE2EH2E -

2. X#H1E (Cooking oil fumes, COF) -4} 85 2 48 M

HRCARDAREEFTHRLARRAF L BE L HE
BH% - H a4z

(1) ARAF LW BZABRR £
RIAREZRO-HBARER FLAaT 24450058
(2040 R) RYBBEAREHHERZIBENBZ ARBRE 2

% 3.7-4.8 4% (Lee et al., 2000) > & b RIHF S0 2 3 M A A R T

2) 6BHELNTEF EREIEERBA LI E 2 M 1%
BETEIR L BT RG HERE - BRRBFRIALRS ¥
BEFDE BB BEBTER > RERN  OhdkFiie
REBWL R BRABRKEIFRAFEEREZ 1718 R
lgﬁ’iﬂﬁﬁﬁﬁiz%§§§(mwumzmmoaﬁxﬁ

PR EERAERATETARTETHREN -
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G) ERFAIFAABBENETZR RSN - ARFRALE A
50

BRER  BEBA# (4 270°C - 300°C )2 k@i g - #
DPIRE TA 100 AH A ABREHKRESER (Qu e al, 1992;
Chiang efal., 1998)  EREGH S H S B FICRMIBREA
B (Chiang ez al., 1997; 1999) - Chiang % A (1998, 1999) 89 5 % i
SHl o BE P REERRETRD L EmEmd R KRS
o MABEREEMEN D B CHEIE OB S RNREY

HRE o

@) = FHHRRA KB ARIEZ P4

Correa (1983)ERNAM AR P E —FHHEEARER
SRR R B T o 845 BB A 8 o R R AR
FAEZ Rt (Leeeral.,2000) K A HEER ¢ AR
AU BRI ELRTARYOFTAEY 252 - F 2 EHH
(Gao et al., 1987; Liu et al., 1993) - B3| B A A1k » =385 &

BARRMFLHELREEBMZMG  DHBA Y FHEM
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40 COF HRSMABRTERY  KELAHAREELPXTK
BEsARRKARBRRTEDRRBE - RS EWPEE2HAEEY
# % 335 48 (polycyclic aromatic hydrocarbons, PAHs) (Chiang et al.,
1997) » AT HARIH A « LR AR EASH (Zho ot al,
2001) -

Hsu (1999 B A ¥ A Z b A HE TAvdk ~ 83 BRI RS
ZHBEYCASES RS FE BEENENREREZ LA R
o Wu EA (1998)8 3, » 48 848 S #h ) 250 210 °C 85 AT & A4 8
HEAFBRRENE AEFXFRETII REKLES BT
(Sister-Chromatin exchange; SCE) (Wang et al., 1998) - i Berg % A
(19902 TAREABMAAERGES  BERFAEEGR TSN -
Chiang ¥ A (1998)45 & > Avh g il AR /D3 i A A& B B9 50 08 o S
S A RBEALBE 2P KA E TA9S B4 2 K4 M - Lofroth £ A
(19DMBR > B FREEH L TR LA ZERM® - Bid)E
TAIRAIFH 5 RS FIE » R T Anthrathene I %h > % BB H AL £
B # 4 (McCann et al., 1975) - Qu 2 A (1992)R135 ki » Ao 2483 3

AREDi > AR AEEEAREAR RSN B ERTAR



AALA-BHA &, 8 ALb A5 £ B R 2 T M 3404 -

21.1COF $L DNA &4

SN SRFEROMPARS > S ELFEAABE 4o Bla]A -
chrysene - BaP % &4 42 K # »  B[e]P ~ naphthalene - fluorene
FRFRABREM (McCann et al., 1975) % 3 3% 5484 % My i
BATEBMRME AL (monooxygenase) & 4T FIi% & H A BB
(prostaglandin H synthase, PGHS)4X, 3t 7% 1t .38 £.45 4% (epoxide): k1%
BAREH =8 (diols)sy /5L ¥ 24 » MR DNA s24 4 (DNA
adduct)iz s A B K % ¥ 3] 428 (Dipple ez al., 1987) » # % Xk BaP
ARER BaP AH S HRUEILBIE 2B hlab e+ cytochrome
P-450 TIA1 (CYP A% B E4 A HAb A A, anti-7p,8a-dihydroxy-
9a,IOa-epoxy-7,8,9,10rtetrahydro-benzo[a]pyrene (BPDE) & & A H3%
% DNA L dG 2 N EEAFRERY (Jeffrey ef al, 1976,
1977) « WHHTREEEFEALMR 42 BaP 24 Ay A rsey
(radical cation)i (% DNA t dG = N’ {2 B & DNA &k & iy
(Cavalieri and Rogan, 1992) - £ BaP #)MAB/E R * B2 & &

glutathione S-transferase (GST) B % 44t @ Bt £ A A S 762154 »



ERRIGEHBRTEEZHRFAR R AmEN LS4 BaP B4

18 A #9572 GST pi (Swedmark et al., 1992) -

BHZABRZBETUR AR - BB L B%%E (Dun
and Stich, 1986; Phillips et al., 1988, 1990a, 1990b; Everson et al., 1986;
Manchester et al., 1988; Seidman et al., 1988; Schoket et al., 1990)4P 4&
1R8] 2] DNA st &4 64 774 - Roggeband % A (1993)54 & Gupta % A
(1988) %% LA BaP RIBARE 2 tm i > 3 34 S po Bt £521LF DNA &2
HEHEBE P - Hughes £ A (199 R ERBHAMEREE S
R, 24 /00 0 B ISBER M & A BPDE-DNA 424 2 4 - sb5b »
van Schoote HF A (1990} A4 5% & 89 % b 2 &k + 44 BPDE-dG
DNA 4t &4 - @ Haris (1991)% 3 BaP ¢ ¢ R B % & A B
(protooncogene) ras 2 # 12 4% (codon)# & G—T &) transversion %
% ° Cherpillod #= Amstad (1995)&9 5% % & R /F 887% » BaP € i & p53
W AR 248 B 249 FaH5 4 GoT 4 transversion K4 - £24
LETRERTo BP ARG AARREA RS i 5] AL
ML -

R BEGARER  EBLEME &4 p53 2 R 8 RIG4K
BAREARERRZ p53 RPHE (Wang er al.,, 1998; Ko et al.,

2000) » EARKRELRGARER  BEBASHZ 4B LB

10



EXRRHEE EAWEBRAGX E¥a®d  DNA ié.?é’%’é\'%
BABRBRF IR EL > ARFRRBERMNEELE S - 12 p53
AEE RS F4E 21.6 % (Cheng et al., 2003 unpublished data) - & gkig
Pl HMNBIRT R WA RS Z R 2H - Bk L DNA adduct 4 &
BAEZ AR GHLHBBRRRR  EARARSZBELHE

Z Mt (Cheng etal., 2001) o
212COF 1§/t R A (oxida‘tive stress)

koo 2 b Bl B 5 AR AR S BS BL 0 MBS BB AR A R BB &,
b4 (hydroperoxide) £ A& %% O, % OHEMBRAMEL (ko
Fig. 1 Aic) %% DNA S A HEMARALEBL 4o
8-hydroxy-deoxyguanosine (8-OH-dG) » M sbég &M ik N A 2
DNA fALM4 T oy 4 #3645 (Marnett ef al., 1998)° X 42 COF 4% %
BT FRBRFR BRI (Chung er al., 1993; Shield ef al., 1995:
Takeoka ef al 1996 ; Yang et al., 2000) » % EF3A B A 1 G 15 At i
AACHEB A6 & £ (Roman ef al., 2000) » B COF ¥+ £ B 5 m M4
BaP» & d) Cox-2 fotmf &% P-450 £ A8 £ 4 2 RBEILTB A

BaP A i APRBARSETFEdE  Me—F3REINRBH - HER

11



EH S MR 5 R R AR e T A AR A A
(cycloxygenase-2, Cox-2) AR M EARPE R LN ZEM - B HI5HB
AACAE A ™ & p &) malondialdehyde (MDA) € # DNA & & 846145
T BFTERELAT Cox-2 £ FH &34 (Marnett ef al., 1998; Sharma et
al., 2001) -

AERERAMOCHER  COF 3w ABEMEAE CL-3 fmizn
xanthine oxidase #4 7 M4 » %ﬁb&%éﬂﬁ&iﬁ.k'}i@ 71 (Yang, 1997) -
4 24 % iR B2 COF & £ 48 Baker-10 % 4 #h 1tz PAHs & 4 (COF-B)
REANBABRAE CL3 mfe > 485 DNA # 47 p-postlabeling
BPDE-DNA &g & ¥ 0 3% - #7 > 283 7T % sk BPDE-N2-dG DNA 42 £ #
(Yang, 1997) > B 42 SO B % 4 445 £ T R BB COF #v Cu® £ )
BRI N4 BRR (calf thymus) DNA » 48 2 /) B544 4 3] 47 8-OH-dG 4
¥ 8 PAH-DNA st &Mt 547 0 4 R 8857+ 8-OH-dG 4 & &2 PAH-DNA
St E ¥ME COF RE MMM S » B 8-OH-dG # jutyik
F B PAH-DNA 28 Atk - AN ERR AL ABEER
AT TRAE S RAMSEEFZHE#MAE human 8-oxoguanine
DNA glycosidase 1 (hfOGG1) mRNA 24 & 8-OH-dG DNA & & 45 2 % 35,
E 44w (Kondo et al., 1999, 2000) » Btk hOGG1 mRNA 2z & 38,75 5T

WAt f BALKER 1 69 £ 44542 (Hollenbach er al., 1999; Tsurudome

12



etal, 1999) > sbit > AR ENLRHE P (Cherng et al., 2002)ik
RTITEFRBEF 6T LEEBFUR 97 524 2 63k RNA » 1%
RT-PCR %4 hOGGl mRNA #5 X RBEH » $ R H R bR EE R/
P& /) BA R hOGG1 mRN & 3R, 2 E 48 Btk - B st BALHR 51 2 4 M35
#% hOGGI mRNA #9 &3 » T A B EE2Z 442 .
ATREARAATER > ¥4 COF RAFHAHRBLEE
3 CL-3 tmfptk (Lin et al., 2002) » $2 DCFAA 2 524 55 8] & 4 i 1
FACHBR A2 AZE » XAE Wi Ek (comet assay)f ;8] COF #}7 tm s
DNA s t945%F » 43 COF 7 CL-3 fmjl DNA Ffid %248 THo
CL3 e ¥ AR b4z B » 4% COF 5 AR & 1265 1 4 3%
Ao 3 & 0 BB R B 2 R IR BIS T A MOBRER CL-3 fmpa
COF 3|4 2 RALH R J1 > f 5 4&% COF A ik i 2 DNA 4b#7 % 2 38 % -
AMER COF 34 CL3 M AL EHE RPXUESRE
(singlet oxygen; 'O,) ~ A8 28 F (superoxide anion; 0,7 & i §.1t &,
(hydrogen peroxide; H,0,)% % » ##3 & & & (hydroxyl radicals; -OH)

RZ (Linetal. 2002) -
ReBEUMA T HEABELTRAGLBENBZEEAR

BF XALRELROFRER B h T TI04E i 564 FALM

B BbiEn 6 Mk LB R B TGS AREN RILR ) %
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foo EMBEBBEZMAE B ERSHETRIEE LY -

2.2 COF m o i e it 4 & B 1A

RATHRERATARET FHEMALNBEREBE - 0 g
BB Fo B & A B (Cole et al., 1972; Hederson and Louie, 1978;
Dickson, 1981; Hargraves and Pariza, 1984) - £ 7B £ A B & % A
& TARYNTRESHE M - WRBEEENE  FELM
R T R LA AR A A B oGao A (1987)% & 672 1 PRI AL
AEMLE R AR T3S MBI ARG HBRY  BEF
B MBORERTAY L - TASRYE  LRSHES AL - 15
RmeBBREAHAERMME  BRBREELR8E 3208 Mia g
R %1990 5 Wu F A BG4 B E 0 E 1L 965 41 4o B 7
BER IS LH BETHMAHR LFERSERDRBERL S HHEL
8% 5 R EMB - Dubrow FA (198083 &45th > BEF R A SR
B MBI IAREOMES - Liu £ A (1993)% + B R H 316 18
WRAAMELRES SR BRRTERUN BEFRBRTA LR
ﬁ%izﬁ%@%’ﬁﬁ%&%%%qm%&ﬁoﬁﬁéﬁ&mﬁ

A (1988)EF » TAEALBFABRR A ARG MBI R ES i 15

14



HEAEARH B AR RE X RSB R EIEA S
FREISG  HEAMBEREEWE AR RBESE LI A
(1994)15 & » 3 E hFoibd b5 9 ho B 205+5°C 85 > Ak R oy b e
&% %84 BaP #v DB[a,h]A » HRAE® LHBJE ~ HEILEFolk
mARE M E RS T2 H S E 4 BaP fv DBlghA > BB AR R

Sty BB THRARERBFTRAF LRI B RLRT -

=~ COX2 kR atish RARE S MAE

AF 2% 488 (Cycloxygenase; Cox) x £ 4 Cox-1#4v Cox-2 F 4
RAREE - bR A RARRE S T/ IE £ W8 (arachidonic acid)st &
ABIAAT 7B % (prostaglanoid) » &35 5T #1M % (prostaglandin) - & %
;733 (throboxane)fu prostacyclin (Fig. 2)e £ % Cox-1 /&% B8 X 75
ERRE T A RART > TH2HRE MBI EE LBtk > doiFiE
BB A RACAE A~ AR 8RR SRS T S R AR AR S B A e B IR
IABRE B B m g - @ Cox-2 % immediate-early/ inducible £ B » Cox-2
AREBSRMAE S B RRS LTEA DA « 2 h o
W BACHER) A KRBT £ BRREWFNEELE T

# 3 (Jones et al.,, 1993; Mitchell et al., 1994; Endo et al., 1995;

15



Subbaramaiah et al., 1996; Mestré et al., 1997; Eckmann et al., 1997;
Buckman et al., 1998; Kelley et al., 1998; Yan et al., 2000) » & 42 Cox-2
Fl BB A 3 8.8 (cycloxygenase)it & i &1t £, 55 (hydroperoxidase)
ZEEEN AT THIEAL WHE (arachidonic acid) 4t PGG, it
BHRBARET BEMEER SRARBRTF R ¢ Eapms &
_'fb'fi@)’:l (Feng et al, 1995) Ao —_$ B P X ERBHGT 22—
BaP-7.8-diol 4k A 14 7F & 4 = # ;. BaP-7,8-diol-9,10-oxide » # & R
DNA s %4 (Marmett L. 1., 1990) o #4518 E4b £, 68 2 B 575 14 )
i — 54 PGG, £ R A PGH, - B AMEH B » Cox TR BB EAE
REBZBEITERELAGE A ASRAEY 2-Amino-3 8-
dimethylimidazo[4,5-flquinoxaline (MelQx) 7% 1t i i% i X BB /8 ¢4 5 4
(Wiese ef al., 2001) - 3tst » PGH, &% RASAATFIAR £ & R Es e 45 A
MM PGE, » PGL... ¥ MATFIM % > WA A ME2 E ¥4 @it

AR %% R M& (Huang et al., 1996; Stolina ef al., 2000; Sharma et al.

2003) > # M 4R EEE X A A (Eberhart et al., 1994; Sano et al,, 1995;

Hwang et al., 1998; Wolff et al., 1998) -
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1. Cox-2 R HMBHF LA ZAHME

HBEHERAMEB KT » THAZ Cox-2 Ty AEAR
(Hida et al., 1998; Wolff et al., 1998; Achiwa et al., 1999) > .4 3 /)~
o fi R T4 (Stage DEH BB MM P - Cox-2 HA & RNA 19 %
REBRSE HTAK B E (Achiwa ef al, 1999; Brabender et al.,
2002)- Subbaramaiah % A (1996)R1#% ras & B 1L R B % H AR T 2 4a
PRIENE BRI A R RETE 3 TP 3 £ s Z B8 ¢ Cox-2 mRNA &%
BT TRERR - G4 LAAR TR > Cox2 HRRTHRERT I

bay /N RO R TR T R, -
1.1 Cox-2 R R MR E Z A

R R4 akeh 588 (WHO, 1982) B MAim £ 24 4 =
A¥R: o) #a B BF % (small cell lung cancer; SCLC)A 3k /) fm B2 B 55
(non-small cell lung cancer; NSCLC) H £ NSCLC -TH 4y sk b &
#m ie % (squamous cell carcinoma; SQ)- 3% # (adenocarcinomas; AD) 1A &
K é= fg 7% (large cell carcinomés) RAETEARGE hmfaE RN a

# 8% £ B (Lubin and Blot, 1984; Gao et al., 1987; Brownson et al.,
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1992) » Z:a‘é%#'}i%ﬁ’ EF R LRE A £ (Kung et al., 1984; Gao et
al., 1987) -

Hida ¥ A (1998) € h 54 T SOMBHEMMBas L ¥ @0
1B bm o) d AR ~ 23 AR b R ~ 22 EBRK b A fe BOE A R 2 TEAR
T R Ao GEAK L A e Bt 2 B S 36O % AR BRAL 3 B b BB
BT Cox-2 BAMAR  SRER COX2 RBRBER « M7 -
HERERDEBRALHE  MBAT L2 - KM Cox-2 & & o
RRBRE o TY ST B A BAE Z AR M > Cox-2 B & 4 M AL /5 fa i
NZRRER 70% (16/23) - BA% HH LM SR & b Bl BB 3 i 18
NZERE (14%, 3/22) - A LERBET Cox-2 BAWSEAR » T
HE 5 SRS 2 A, - e BB B & 8 R 4RSS S M A Bk £ B

BEZARAEMR Eb Cox-2 AR THN & B RIS 4o IR E 2

=

RG> NREEEHAG -

1.2 Cox-2 £ BABME/LBER A

GANOARTER  AMBINAR T2t B - 1§
YRR R A A S B T Aot AE ~ B ~ AR

HARESR BRFTEMLEE S OREBNEREEMAEER
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fCtE B 145 (Moller et al., 1996)» i ™54 DNA~ & & 4 LXﬁH%’E
BABADERLIMEGE > CHEBRORBINMELAHE 18
% fm L FEt 3, & & 4L (Shibutani ef al., 1991; Ji et al., 1998; Efrati e
al., 1999; Kumagai et al., 2000) - Toyokuni (1999) 35 ¥ % S L& /8
FE o G AR AT A R IHMAE Z RALILE 7 - B
FR@BAMGER > L EREWB2 4 (Toyokuni ef al., 1995;
Burdon et al., 1995) -

BEHRRER Cox-2 AR TE S HAME /1 3% > Peng
FA (1995) w interleukin-1 (IL-1) ~ lipopolysacchride (LPS) #2 tumor
necrosis factor alpha (TNF-a) % Cox-2 43 Ui g G A
#7%| dimethylsulfoxide (DMSO) #FE &Rt » 5638 DMSO T4 3%
el IL-1 ~ LPS ~ TNF-a 3% Cox-2 mRNA MR F &2 &R » it
PP RRIBAT A & 2 7% 1 B R AR COX-2 R 48 # o COX-2
BEREM - Yan A (2000) A FHZ X BT S BaP fodi HALA]
- N-acetylcystein (NAC) #£E) R #E e - %3 NAC 75 Tip4] & BaP 7
FHz Cox-2 ZAthAR - Kim A (2000)653R4545 1 > M 2 24k
AEE DA AR R AM @ Cox-2 L2 H4EE T
NF-kB €474t > Bf Cox-2 Z&a @ KEAH - Gottschling % A

(2001) Rl & &0 & EH B R %4 indium phosphide (IP) P » #3,
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IP 55 & b BP9 % IR A % S0 R RAL TR ) 48 B 2 4 4 3
#t4v 8-OH-AG DNA 444 ~ Cox-2 & & ~ GST-Pi & & 54 & inducible
nitric oxide synthase (iNOS) % & k & %3, - Taidieu % A (2000) 52T
&8 oA E 2 Bl Cox-2 494 #] nimesulide # F 484 > 258
Cox-2 #hip# Bl » THrl @ ¥ @A/ XA 8-OH-AG th & & - &
ST %0 Cox-2 R R A RACM R /) 2 4 #3542 8-OH-dG DNA 424548
AR EREEEZ AR -
RAERTRELMOARF (Lin ef al, 2002) 2 COF fodhttss
P AR B BRI CL-3 4m B > 438 COF 33 CL-3 fmfl % Cox-2
MAERR  REBEafeE COF MBAPTE L NERE  H32 5

Al AfAZA LT -
2. FH Cox2 B2 TR

ﬁﬁﬁ%%ﬁmmﬁﬁﬁﬁ»&Kﬂ%ﬁﬁTu&$m%m%‘
SR Cox-2 RPTERRZAEHEAN THBELRRZEFurm
BB IS A ARE (Smith ef al., 2000) - B8 RIS B2 TIE
FUHE Cox-2 AR B TRBEM2 B4 KRR TS Cox-2

AR Z 3 X B F4 LPS » TNF-a ~ IL-1B ~ phorbol e ster A& KB T
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R%E > Cox-2 h &3 £ % & & NFkB - MAPKs cascade 14 & C/EBP

ZARIBAE @ R AT

(1) Cox-2 & NF-kB .38 1% U 2543 3 %

€ %0 #% &% B -F nuclear factor kB (NF-xB) £ & & & p50 £ p65 #f 4a
AL FRTEO ARG ek Fdo TL-1B ~ TNF-0 B & S LPS -
phorbol ester * UV-light » AR FALHR S » BATHRERE - BE
FERFRE THREGRB @Y p50-p65 & G 2 3754 pl00 -
pl05 & & & B KA p50 ~ p65 & & » H# £ E4L IkB kinase 24T
& NF-xB z #p#]4 inhibitor of NF-xB protein (IkB) f&# » it 4 NF-xkB
Bafe AaH 2B AT THAR e gEh R &R T
IL-1~1IL-2 ~ IL-6 ~ IL-8 ~ G-CSF ~ GM-CSF L & TNF-a/f » $%45H F -
c-rel fw c-myc » tmfe &k B2 © T-cellreceptor» MR EELMEB R
B2 B % ' Cox-2 ~ iNOS -~ phospholipase-A, (PLA,)% % ##4% 5%
(Barnes and Karin, 1997; Ghosh et al., 1998; Neurath et al., 1998; Pahl et
al., 1999) (4o Fig. 3 A 77) o

WA AR T ERF ol - MG FEeE - i K"
Rl R AT tme ¥ » S RNt A MBI TR 288 380 Fho

TNF-o ~ IL-1B LA & LPS #1383k » Cox-2 #9:&3, » 448 & NF-xB MR &
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k3512 Mk E 1L (Rosﬁak et al., 1996; Crofford et al., 1997; Schmedtje
et al., 1997; Gallois et al., 1998; Jobin et al., 1998; Zhang et al., 1999) -
Yamamoto % A # % 34 luciferase reporter assay 2545 7 A 8.z Cox-2 4
B & promoter L ¥ B L B45E M2 E K > H 3 Cox-2 Z promoter b
B A {8 NFxB &4 &% - Inoue # Tanabe (1998) 8§ Cox-2
promter #4725 % 4 3 4 b reporter plasmid 4 2 A U937 g » &

VA LPS 47 R 32 » 4832 LPS # & 7T 4& & NF-xB %% Cox-2 #) %38, -

(2) Cox-2 #) MAPKSs k148 %18 334

i@ % &)t K B35+ » mitogen-activated protein kinases (MAPKs)
AR RAE B A B T B30 B do v-sre Fo veras X £5E 4L 2 MR
##42 (Su and Karin, 1996) + stsh5 X B F 4o LPS ~ TNF- ~ IL-1B
2& & phorbol ester % =] 4% . ;%16 (Subbaramaiah et al., 1998; Wallach et
al., 1999 ) > £ # Cox-2 £ K2 MAPKs KM R LE > THARE
4 A extracellular signal-regulated kinase1/2 (ERK1/2)~p38/MAPK £ &
c-Jun NHy-terminal/stress-activated protein kinases (JNK/SAPK) = 4& <
%7 % R B B AT 2 3848 (4o Fig. 4 AT %)

Guan# A (1997, 1998) X A& Ridley % A (1997, 1998)%, 1X

p38/MAPK z #p 4] %] SC68176 ~ SB203580 A 3¥tmil » X IFHE 2 £k
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X MAPKs E3369383E B F SEK! B Ztafs P H 1L IL-iﬁ £
A2 BRHEA IL-1IPEEE e p38/MAPK 5 & INK/SAPK & %
MAPKs 5% 1% #% 3548 384% Cox-2 éﬁ:’&iﬁ, ° Adderley #v Fitzgerald
(1999): ERK1 2z #i# PD98059  §ALH & i & 4 M A H,0,
ARREI  BR W0, £2T&d ERKIZ MBABBE » %
A4z Cox-2 #j4&H - Scherle ¥ A(1998) A& Dean % A (1999) gy
73 4w e BT 45 ERK1/2 %482 MEKL/2 9305 # U0126
R p38/MAPK 2 #p 4] % SB203580 FoLPS # ) & 72 ta i » 4 50,
LPS Ta-%l4&d ERK1/2 R p38/MAPK Mk MAPKs 33k 1%
B2 FIECoX-280 R R, - 4540 E Cox-2 £33 H MAPKs (R B
B QAMMAR TR #40 IL-1B~H,0,LPS % B F 4K 5t 4a

Bt TEBAREZ MAPKs B EHIE B HECox-2485 o

(3)Cox-2 & C/EBP 3k 1% ¥ %42 332

BB L NH R THRER ALK R KA Cox-2 % H 2 promoter
LB T NF-kB &4 B4 & &35 — NF/IL6 32 &1 (Yamamoto ef
al., 1995; Inoue and Tanabe, 1998) > .83 &4 7% P 33, NF/IL6 384z
& 3% 7 b g X R AR B A& B 2 promoter E » # #84% B F CAAT

Enhancer Binding Protein o/p (C/EBP o/f) st &5 & i AETHE
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B - 4S54 $ 42 NF/IL6 BB » 101 F 2 2 #4505 1 B 742
BTHABG AR BB eym X438 C/EBP & 8= Fl 4R
F NF-xB A & c-Jun cis-regulatory protein 7& 1t Cox-2 #9 £ 3, (Inoue et

al., 1995; Yamamoto ef al., 1995) -

A8 4 Cox-2 948 B % ¥ » NF-kB 1 & MAPKs 3,55 18 16 % &
FHaHAR AR EAR R BRBIE — B2 -
Yang % A (2002)5 IL-1B £t NF-xB z 49 4% PDTC % MAPKs ZH#p
#I A1 PD98059 ~ SB203580 4 F) & 32 £, % /B ALta gl » 558, -] B &
'@ﬁ@mpmmmmﬁnw«s@ﬁ%éﬁizm%ﬁﬁ%@'%%
Cox-2 &) % 3, » Vermeulen % A (2003)i# — 3 24 TNF-0 I & = B 4% 7
Z #B% mitogen-/stress-activated protein kinase-1 (MSK-1) 2 #p %] &
H&9 » 2 MAPK z¥p4|#] SB203580 ~ PD98059 ~ U0126 H )R
ka0 B3R p38/MAPK o MEK/ERK T 4 ¢ 75 16 MSK-1 38 44

A 2 NF-xB #8451k » i# m42 # NF-xB FITEBERIER IKE S -
3. Cox-2 RBLI % %34

& 2o L 4 B0 00 SR R AR 7% A BB ERURRIEF THA
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FE7 “ﬁ?LﬁE%&%i%a’i}iﬂ%i%—?h‘%ﬁmﬂﬁ‘f&ﬂ&ﬁ%%ﬂi%ﬁfi
B R iaflt 2 RES X EHTHAER ERZERRE > kAT
BB R T 4o tm B td B RE X B 2 % 40 J0:8 £ interleukin-10 (IL-10)
XA & interleukin-12 (IL-12)Z # F]384= (D’Andrea et al., 1993; Wu et
al., 1993) » IL-12 €48 & e BV 0 R88 %75 RJE R B E 2 ik
(Nabioullin et al., 1994; Nastala ef al., 1994; Colombo et al., 1996;
Handel-Fernandez et al., 1997) - IL-10 g A% i B 4m B, (mast cell) ~ B
MBART a2 SR AR R IL-10 4% 2 5315 5 R B 5
REZRMER ~ bt (4o [L-12) 25 R T mfg 2 ¥4 % E
¥ %% R ME (Moore et al., 1993) = Bl sk o B8 % fm B, 3,52 T 40 B8 a s
PSR REZ bl 0 Pt IL-10 £ fm B SR P AR 8 %,k
REVYHELEEENA B (Yamamura et al., 1993; Smith et al., 1994;
Huang et al., 1995; Sharma et al., 1999) -

#% Dr. Dubinett ) KB EMM R > Cox-2 2 FH A
Prostaglandin E; (PGE;) T %4 %, fm B IL-10 3t #%] IL-12 MR LR
MRE LY R R SAEA BB ZHE S - Huang £ A (1996, 1998)
IV} IL-IB R T2 JE bm o)~ fm BT G 4 B R 24 DR ERER Bz
REZHE S 0RARCHKRE Sl B8 d o/ 2 Cox.2

Fi#T £ 2 PGE, T4 M B3 Ao E M dm Bl & [L-10 By 55~ ik 3t 46 ] IL-12
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B &, o Bk Stoiina # A (2000):4 & Sharma % A (1999, 2003)
TR MBS RBHE S A Cox-2 AR 2R mio ke et Bl —
FHAZRETBRERBILFTHRZAR IR (antigen presenting
cells, APCs) Foist Rkt (dendritic cell, DC) » 3% 3% Cox-2 £ H 3
AABBREARB A TR Cox-2 24| BlRE > FRMEALal b
Cox-2 BEERR > FMEgHETaBR Y IL-10 & IL-12 ¢y 545>
TR—FhipFl A MR LR A REBHRZES -

sosh X Fo 47 (1992a,1992b) B E ERSEMBKEEAR
SEAMCRRALBBT HCmi s IL-12 495 h bl FHEHES
BAMBERta X FUEHAE N AR B AR F e S & A Kb
[$48 > R B E AR R COF T 5 A ta Bk CL-3 2 Cox-2
AR KEAR B iR COF BT 6 G148 4 8 kR 3% 4m il Cox-2
B RBIA R A DB 5% 0 @45 RS o SRR %78 & LB AR )

EE AL
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5~ MREMR

RAEGHEIMBEARNYE — BARFH weyish - B
HATRLAREL  RANASBHREBAREZHARE T &
MBRSRZ EBLHMNEEH BIEURNTEREE b AF
REANAOARLTER 6B LMHBEF IR a8 T
DNA 282 B3k & 2 pS3 ARG RS EE39% B b Fy
HRERSEDWEBSZRTH LEABDNAGSEMEFLZHE
FLEATERANARBRAEEHBZIHA -

RATRERMARERLEATROBE T AEEI B ER
THMBRELEN  FARZUERTARRLE L BRARHUREK
BETRERELAKRBRAGOEF B EELTHEARIRERA A4
1ERZ AALHS F45 48 A B human 8-oxoguanine DNA glycosidase 1
(hOGG1)Z mRNA R E A BFzAMME > sbot > BMBRITE B
A 8-OH-dG DNA &M e ¢ 2 €A% LB HEREX
BaP > B A bRt bafn X AALMBR A EMFEH Cox-2 AR K
ERRAUREADNAGE  BERBEEX 2R &G ALKRE T
Bk Cox-2 FHBRZ ZRAMATEM B O HE -

FRER Cox-2 AMBERBAR T ERETAR £ F XU IR
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BERP Cox2 ZAREFRB fdh RARNIBEEX HEOREL
FRRRAE > B 3k Cox-2 & & THE A Lt R RANME B4 0 FEIE 55 R ¥ 3y
HEERNAE . B CoEIBRBATHS Cox2 AT AR
Rt E B RRAN B ELBBEKT Cox2 BaMEE
RATRREGARAMR N PFER -

Se LM RS RERER AR RBREBRRA LG 82
ABWEEREMNERFICRRANE Cox2 BU RS EB  &H
G BUMARAR 938 2k - BRI R A REAE A P Cox-2 89 % & & B9 Sl
ﬁ@ﬁ@OH«HNA%%%R%W%’%%ﬁ%%m%Cmai
%z%ﬁ’%ﬁﬁﬁéﬁ#ﬁ%ﬁ%ﬁ%ﬁﬁﬁﬂﬁ%&’®%$m
REXATHRA —BARREHERE « RAHE N - Cox-2 R Bfo

G B R RS M B 2 A8 B 4
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B~ A%

—~ LR B DN

1. RNA ##
RareRNA Kit B8 4 & % HE ® ) 3 - DEPC (diethyl
pyrocarbonate), Isopropanol, NaOAc (sodium acetate) B4 B
£H Sigrﬁa 4+ 4) - DNase ] & RNasin Bi 4 £ B Promega >
8) = SDS (sodium dodecyl sulfate), EDTA (ethylenedinitroilo
tetra-acetic disodium salt), Tis-base 8% & 4% B Merck UNE I
Chloroform, Ethanol, Phenol B8 & & et/ 3) -

2. RBRABKRILE SRS (Immunohistochemistry )
Alcohol, Xylene #% & & #eki& /) 3) - H,0,, NP-40 88 & £
B Sigma 4 3 - Citrate, EDTA, Entellan (1R B),
Hematoxyline, NaCl (sodium chloride), Tris-base 8% & & H
Merck 2 & - Monoclonal anti-COX-2 primary antibody % &
Alexis Biochemical 2 5] = Anti-8-0x0-dG primary antibody

%8 % H Trevigen 4 3]  Primary anti-body diluent, DAB
(3,3’-diaminobenzidine) , Dako Pen, LSAB (labeled
streptavidin- biotin reagent) 8% & /+4 DAKO 42 3] -
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3. mpi
NEAA (non-essential amino acid), penicillin-streptomycin

solution, RPMI-1640 medium, Sodium pyruvate 8% & £ B
HyClone 4 & - FBS (fetal bovine serum) 8% B % B
GIBCO-BRL % 3] ° L-glutamine, NaHCO; (sodium bi-
carbonate), trypan blue solution, PD98059, SB203580 B g
% B Sigma 72 3] - LHC-9 medium 8 & % B BIOSOURCE

>8] - DMSO RI#% & 42 B Merck 2 3) o

4. MTT assay
DMSO (dimethyl sulfoxide), MTT (3-[4,5-dimethylthiazol

-2-yl]-2,5-diphenyl-tetrazolium bromide) #% & £ B Sigma 2

3]
5. RT-PCR
M-MLV Reverse Transcriptase #% & % B Promega 7 3] -

Oligo d(T),s primer #% & % B BioLabs 4 3] - 100bp Ladder,
dNTP, Taq DNA polymerase B B 4 2 H $# /3 - PCR
primers §% B & % 18 # 2 8 - Bromophenol blue, EtBr

(ethidium bromide) R|%% & % B Sigma 23] o
6. Western blot

Bio-Rad protein assay kit # A Bio-Rad 23] - SDS, NaCl,
Tis-base %% B 48 B Merk 4 3] o 2-mercaptoethanol, Anti-

B-actin primary antibody, Tween-20 #% 8 % B Sigma 2 3] -
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Monoclonal anti-COX-2 primary antibody #% El Alexis
Biochemical /3] < APS (ammonium persulfate) 8% 8 £ B
GIBCO-BRL ‘/1} 8 o TEMED (N,N,N’N’-tetramethylene-
diamine ) #% B #% 3¢t Pharmacia 2\ 3 - PVDF membrane,
ECL(enhancechemiluminescence) #% & 3 B Amersham 2>

5] o X-film B|pE A £ Koda 23 -
7. Gel Retardation assay

Glycine, Tris-base, Glycerol, polyacrylamide B% & 4%

Merck 72 2] o LiCl (lithium chloride), MgCl2(manganese
chloride), NaOAc, NH,OAc (ammonium acetate) , tRNA
(ribonuclic acid) #% & £ B Sigma 23 - APS (ammonium

persulfate) 5% B £ GIBCO-BRL #» 3 - TEMED
(N,N,N’N’-tetra- methylenediamine) % A 7% Pharmacia 4>
g o [y-°P]-dATP 3% & 3B Amersham >8] o« X-film B g%

B £ 8 Koda 2 3]

- MREEEASE 2 Rk

M EERBEBMA e RAnERRE - BF iR
TRAEEBELL 4%BERBREE LS > RAREE B E

FTBLK  WRF ~ IREA 4T ¢ 50%B4 5 2548 - 75%584 15
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48 ~ 85%BEAE 15 448 ~ 95%‘}?:5/‘!% 15 5-4% ~ 100%B45 15 248 ~
100%E 4% 15 24 ~ LA xylene 15 448 o 45 8K 1% 84 40 B A 24
60CTRIE & B 4 P iR78 20 448 - 4% xylene B R4 > Bia
BENBFACE T ETOE YRBEPRBERENEL
HEHRERBRRTHRITE - Q3BT 60 8097 B B4 %

BhEEAISIm > ERGEAERERREBLER -
= RAABE ek

HLBOEAGREUS ym BB R E o B85 A
MEEE - AR B 60CHAY 10 548 BHA xylene &
BATHUH, > MR 100%, 95%, 80%, 75% % K Bl i & 64 E 4 &
SAATREAK BN ERT 3% H,0, ¥ R 15 548 41l iy
% 1% 38 A A8 & (peroxidase) R /& (8-OH-dG 24— R Mk +
AT ENHO, ¥ &RMB) 1 #83 B %A 0.01 M citrate buffer ¥ 12
O A 3 B 5 48 0 BFNFBAS A F citrate buffer P4 B
& BB TBS buffer Pk pH & » 2 1/200 &M B2
Anti-COX-2 # 1/800 ##¥2 Anti-8-ox0-dG £ EB T - #E L+

RB 120515 0 LAPBS = kHkE 548 » H1L LSAB Kit
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(DAKO, LSAB 2 Kit peroxidase)if £ £ &, %] DAB vl B &, > 3 1)
hematoxylene # 17 # & $ &% B0 B ANH 75% - 100%8) w46
AR EVRB By m GABLK o B34 xylene J§ B B3 B R1E > 3 H &
BATHR -

COX-2 a2 REBILERELERYAFARED 3 UL
AL(BFE—MEERKILEE) KB DAB WAk 2 & a iR
B EARRAFEL - RAARBRARAENRL &8 RE X
(DR AR 1%E 10 % B R » RHEF AR
11%Z 50 %th R ta o R » A(HH)ET 5 A7 S1%E 100 %

B R BB AR, 0 B (HH) R -

Yy - COF # R 45 ~ BBt

RofkamE st E 1042 255 BRI 15 ml Dhd il —14
B R A RZ IR A PERIERBE SN RAESR DA S
RERBRE BT D  BIRF SR BB R R T R — 2%
RITe R84 200 ml AET > RBBRE— 0 REH
XA Whatman No. 1 8 &BIERZ ABAEERE » R L ik &=
RBAAEHAFERRETRR > BB KABNRK B
B BERRIRGE 0 MARIRSER G M A COF Btk HE %
B BH— KRR XA RIS B—DMSO P s A ST A
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B e

A1 & P48 2 COF #a 3 Hudfy o4 Baker-10 Solid Phase Extraction
system #54k - A4k A & F4x B octadecyl (Cig)% 4 - 48 10 mg =
R R R R IR LR AR ER 3.5 ml isopropanol F oA
20 ml H,O - f#4% 2 Baker-10 %4 % 20 6 m! methanol &#4%
# 34 9 ml isopropanol / HyO (15 /85, v/iv) # %42 5E4L » 345 558
FRELTCREBMO LY  RAEIABRAEZMAERBBYE
o REBATERES S AEFRIHAL - HE M 6 ml
FTERITRISCETELOME  PREARLAREE » B
nﬂ?ﬁ¢%#%-mtmﬁ¢%m’%W%%anﬁﬁm%z

Baker-10 % 3% 3 &)@ &bt (COF-B) -

-~ 2RMEE CL-3 e L IEREE R4 L & 4@ i Beas-2B Z 32

%

EBWRRAE CL-3 el R & K BIRG G B GAKIE R R
ZABRME B 0 CL-3 miAMEL LB M epithelial-like
cell - £4-2-% 10 % FBS  0.03 % penicillin / streptomycin ( 100 U /

ml) * 5.5 % sodium bicarbonate % RPMI medium 3z %% 37°C -
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5% CO, th32 % P -

Beas-2B #a B A F ¥ AB M 8 X A ¥ L K % B (virus
transformed) - 7 &% L F] B # epithelial-like cell » 474% % £ o 3%
B RIBT ME—F b se 1 B LA R F Ao 2 LHC-9

medium 3 H# 37°C ~ 5% CO, g3 % 44

N e R PLIRTE

A Z@mEhRERTRE LR HEAITCASE  BHBR
MR RBRA@BHEESH 3TCRARMECE F 514 800 pm
G 10 548 RELFERE > URSRERMYRLZ K
# %] 100 mm #9328 K m b » FH 5% CO, 85 37Crahss Py o
ARG Z B B @88 (Trypsin/ EDTA, T/E) & 32 > o4 B 2k 4w
fo o BRI AN mBRRTR el AR BT i
Pt B o 3R 1x 10 *{B4e 0 2] & 80 % % 800 rpm B 10
a4 B: EERIBU4AH 10 % dimethyl sulfoxide ( DMSO)z 1
ml T2 HRRESYYBRBEHSRE (cryotube) F% 7 -80°C

KIEFHE L BBEREAR TS -
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+ ~ MTT tafe &P 5 #

B 5 x 10 ° 48 CL-3 4a i & 1x10* {8 Beas-2B émz@@% 96 well
B3R ER T 0 B 37°C 5% CO, 9B &4 NARRn4E 24
N AREEEH COF R 1 £ 24/ 054% » BA4KRER
B COF 2353 #> :4 | x PBS ik =k B4 4 MTT (625
ng/ml) Z &R AL 4 N B ERBRLR 0 oA 100ul
DMSO Z#@FteaRBERBER/MLAZ MIT & &
formazen » # fo A 12.5p] Sorenisin’s glycine buffer (0.1 M glycine
plus 0.1 M NaCl, pH 10.5) » 2t & 570 nm 3] € £ & % & (Plumb e

al., 1989) -

J\ ~ RNA #) B 41t

B RIEBMHmIL 0 48 RareRNA O RBT S HR
47 RNA 225 > % oo | ml RareRNA AR A3 4 » £5 58
TFAER 10 - 15 54844 > /wA 200ul chloroform #4348 48 2 %4
A E 0 24 12000 rpm - 4C B 1S 48 RLEBRENY
eppendrof » sw A 0.5 ml isopropanol » $2324% %46 2 %, R A Y
R EH -20C K4 £ RNA R E & H 2L 12000 pm’ 4°C &
320 548 RELEFR A Il ml 75% K88 > hEmges
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#AR isopropanol - £ 7500 rpm, 4°C B 5 5480 AR EBE 0
#aN 50ul &9 DEPC % 8 K 4 RNA 3 #% » #47 RNA b2 3
'% Q

A Lt RNA » AwA 10p] 100 mM MgCly/ 1 M DTT > 0.1l
Rnasin (200 U) » 0.1u] DNase I (6.94 mg/ml) » 40ul DEPC H,O #
37°C BB 30 545 50 B % 4245 DNA» 3 24 5 mM EDTA» 750mM
sodium acetate * 0.1 % SDS % i+ DNase I & /& - phenol /
chloroform % B RNA > &4 F: 125 ul phenol ~ 25l chloroform -
12.5W NaOAc (3M) R439 44 > £ 12000 rpm » 4°C oo 15 4
& 0 B LR ik  #14) eppendrof » H A 125pl chloroform ;8434
£ » A 12000 rpm - 4°C 2 10 2484 > e 0.5 ml
isopropanol - $2384% RiE X KRS B ER 20C 7K 54
FRNA BB R > A2 12000pm @ 4°C &0 20 o
EER A 1 ml75% KEH  ArRGBER isopropanol
YA 7500 rpm, 4°C B 5 5048 0 B LEB R > AuAili B4 DEPC
S H KL RNA B2 > BA8 0 S k38 8] 2 RNA 4 260 nm
Fu 280 nm HRAME 0 H Ao/ ZHAEBE 1.8 £ 4 - RNA o)

RELEAT 512 K 51 5 RNA (ug/ml) = Aggo x40 x #5242 3 / 1000+
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F o R bl B

l. R ¥4k R & (Reverse Transcription : RT)

K304y A o s mRNA 5> F 42 33 8 5 7045 & Poly (A)» B
BB 7T AR R4 — BB L 5 7] 24 8 oligo d(T) primer » 1% R 4
ﬁ%ﬁﬁ(reverse transcriptase: RTase)#] A mRNA £ #5545 54
DNA (compentment DNA : cDNA) ° 3f4a % B4 F : % 484 Spg
RNA ~ 5 pmole /ul oligo d(T);5 & DEPC & i8¢ & i K & 12l »
¥4 oligo d(T)s # primer » 7 72°C R 10 44 » 4% Oligo d(T);4
# 2| RNA gy b B3 BERE 4C » i dul £5%
A&~ Iyl IMDTT ~ 1pl 10 mM dNTP » 2 4 3858 B #+ £ 42°C $ 4
R 274% A IWMMLV R #4685 # 42°C T4 A 90 448
#% MRNA R #8k &% cDNA » |18 B 1L 65°C F hudk 15 448 AR
RGSREREN » T ARG EARAEN-20C » B84 PCR 2./ -
2. J-& Bg48 R J& (Polymerase Chain Reaction : PCR)
PCR RER A L A48 cDNA 1ul » s AR ERA] : 0.5 mM
primer(sense, antisense) 1pl > 0.5mM dNTP 1ul» PCR reaction buffer
(10x) 5ul » 2.5U Taq polyme_ra_se BB AKRBEEER 50l -
RIEHAE 94T ~ 5 2suR %A DNA $4k > #3320 94T ~ 40
# 4R primer A-%] #itE ¥ annealing #5952 & ~ 30 £ ; 72°C -
OB ARAERRER L PHA 29k - BB T72C~ 10
PHEEWERED  dABBREB Y Z Cox2 XA IL-6 A5
EA— 0 XAREAKEEE N2 multi-PCR R A& » B
PCR A #k Z primer &5 tt4p) (Cox-2/IL-6:GAPDH) 14 & PCR 8% f#
kz cycle Lk A EHE :
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Primer ratio : numbers of

Cox-2(IL-6) : GAPDH | PCR cycle

CL-3 -- Cox-2 10:3 32
CL-3 --1L-6 10:2 31
Beas-2B -- Cox-2 10:2 29
Beas-2B -- IL-6 10:5 29

A 2 £ 3% 2z agarose gel #47E k4% » £42 14 ethidium
bromide 3 &, » A1 H L % o0 o AL BRI 40 B8 S04k o primer £
5l F 5T

GAPDH :

Primer : S 5’-ACCACAGTCCATGCCATCAC-3’
AS 5’-TCCACCACCCTGTTGCTGTA-3’
COX-2:
Primer : § 5’-TTCAAATGAGATTGTGGGAAAATTGCT-3’
AS 5’-AGATCATCTCTGCCTGAGTATCTT-3
IL-6 :
Primer ! § 5’-CTCTCACCTCTTCAGAACG-3’
AS 5’-ATTTGTGGTTGGGTCAGGG-3’
HREHAF & F A=
GAPDH : 452 bp product

COX-2 : 304 bp product
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IL-6 : 380 bp produét

3. Semiquantitative PCR

W S e Bt B A R SR B AL AR R A &
(Densitometer, Alpha Imager 2000) it #k # 48 # 3 A (integrity
density value, IDV) » 5% - M3 2 B R BATBAX R LSS
Al 2484 KR E (L GAPDH 45 4 %4 » 3 4% 14 DMSO 2 & ):

IDVtarget - IDVbackground
II)VDMSO - IDVbackground

Relative expression level =

-~ ®F B ¥k (Western Blot)

1 R a x4

1§ 8 x 10 Esa g7 6 e’ 33 A o + 48 48 N BEIE 5 fu i
RIZHE R K mB T do 1 ml & B 3 4 ysis buffer
(1% SDS ~ 100mM Tris-HCI, pH8.0) » E# 94°C 2. dry bath & /&
25 474 > B4 12,000 tpm &3 20 548 B LB REP AME G -
REBRRBRHAKSAL SR FGHMN - R Sul AH4Ea
EE o MR- E &R G Y v Sul sample buffer » B 94°C 2.
dry bath R & 10 S48 AR EGEBH > REBENAS T ML

loading 2 -
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2. SDS - PAGE # % #

AT R Hoefer 2 54 # 4 SDS-PAGE £ 5 BT 1 4
K E 238 10 % SDS gel » KA A 74 EF =Rk 4 5
1.5M Tris pH8.8 ~ 4 % # 29 : 1 acrylamide - bisacrylamide (40 %) ~
0.2 &4+ 10% SDS ~ 0.4 £ # 10 % ammonium persulfate (APS)
10 ¢4+ TEMED 243 41% > KRB EE oA 1.5mm BES A
REREBERE T W AEBEWF2ZZHER > mKBRES
MBI E 30~40 5484  ARBEABS%H LB KA AZ
KK 3.54 £+ ~ 0.5M Tris pH6.8 1.5 &+ ~ 29:1 acrylamide-bis
acrylamide 0.6 & # ~ 10% SDS 0.06 £ # -~ 10% ammonium
persulfate (APS) 0.3 £ ~ TEMED 15 #4743 4% » £ He
ANAXKXEARBERET  REBMKRBA (comb)E A » ik
Bl hOEBREMARBR Y THOUMETRAR D mAZR -
3. SDS-PAGE Z E ik tk R 85

HHBFHB > A 1x Tris-glycine running buffer 3% » 2
#% F S % sample (cell extract & &)1k 95°C (denature) B 32 5 248
& » H 518 well loading 15 #4 #,& a e > %A 80 volt 3
10 444 » 3 3 444514 100 volt 3 » BE MR GEG RSB TEL -

EBWRBRAA 10 54 BH KA DNKB L PVDF
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membrane » 5"0}33.5? B —TF (B 158) BIRRFKIRES 4o
W8 T4 > FIEF 8 PVDF membrane & & A i & — #2234
transfer & #183% + > shaking 5 248 - #1 8 %36 X dE 410 150
mA #8373 150 545 B LR G 14 B 42 T 45 Y 7 X $4 % 2| PVDF
membrane L o i# transfer 4 #) PVDF membrane AR SYBLAS B
# (skim milk)&y 1 X-TTBS &47:53% (50 mM Tris, 0.2 % Tween
20, 150 mM NaCLPH 7.5)F » BN EB T8 120 548 - &
blocking 972 & ¥ uA Histidine ( 0.1 g/30 ml TTBS-milk ) - 14
% nonspecific band Z £ - BATHSABE2E S & — ki
A2 anti-COX-2 (1/500 4% ##) > anti-B-actin mouse (1/50000 4% #
B) R ACTREB—RRARERKRE 15 > By |
X-TTBS-BLAG 3 # 7% » B4 AN 1/100 8 2% sodium azide 74 4%
R AT TEUAHRA « &2 %— kLB 2 PVDF membrane
A& S%ALBEWmarey 1| X-TTBS S#amEhmk  BA 1
X-TTBS SHUARF R MK #F A FEBTF A 1/5000X anti-mouse
IgG X —kHMRB 1 ¥ - BEAEX =k #2 PVDF
membrane 3 5%BLA5 #r 64 | X-TTBS & %575 5% (50 mM Tris,
0.5 % Tween 20, 300 mM NaCl, PH 7.5)i& sk &k » & F R A BLAS

iy | X-TIBS' S8 8%F kiR - £4 8 1 X-PBS BETIRR
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(0.8 % NaCl, 0.002 % KCl, 0.14 % Na,HPO,, 0.02 % KH,PO,)#}#%
H—TF BTHABECLEAR  BEBHBEAZEGPSLE

R X-KER L # 530 4548 -

+— BRBEHF 2% (Gel Retardation assay)

1. Probe 5’-end labeling

#§ ¥ Ax NF-xB oligonucleotides £2 £ 5%, double strand » & 65°C
denature 10 %48 > MERTH EA%4 - R EAL Y 44749 NF-xB
probe (100ng) fvA4# T4 kinase R[y-p]-ATP z 24k bn
37TCARBS R 30 248 3% v 100ul 2.5M NaOAc » 7 70°C &
J& 15 264848 2 E 3% 0 ju Lpl tRNA(6.0 mg/ml) & F4 4 2 i
Moo RAZA 12,000 rpm B 20 S48 o B E AR EREN TR
AR E X IBAARK 0 #F A 200ul TE buffer & 200ul
phenol/chloroform (1:1) /& 4 47 12,000 rpm &k 20 248 - 3% |
FAS 25 —# 44 eppendrof » Ao A8 B M Z 3M NaOAc &
B 0 48 12,000 pm B 20 4844 0 B EERERENT
T % G 2B B3 RAL B B HM 2 TE buffers 3R 1l
E 7 Mini poly-Q vial /§ » & ju A B3 2+} 2% 24 Beckman L-6500
Scintillation Counter 2] € 3 # 44 14 5% & -NF-xB oligonucleotide &5
FF 3% F A7

Probe : 5’-AGTTGAGGGGACTTTCCCAGGC-3’
5’-GCCTGGGAAAGTCCCCTCAACT-3’
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2. mig gk az®E (Quetal, 1995)

45 o 8 58 32 38 2 4 B BAUK ) PBS Fik B R il TR
A 125p1 2 TD buffer (25mM Tris, 2mM MgCly) i #4 Ao iR 444
BRAKLES 548 Bhoa 0.62ul 5% NP-40 » # HERAL 24
4 » 4L 4°C ~ 2000 tpm B 5 4878 £ M EER 0 v 60pl BL
buffer (10mM Tris pH8.0, 0.4M LiCl, 20% glycerol) if 47 & % »
Mg FEFKLES 948 0 ££4°C ~ 13000 rpm 200 10 54874 0 E
k&% » 3£ 34 Bio-Rad protein assay X B4 o B 8 45 o
3. gel retardation 4-#% (Merchant ef al., 1993)

AERALAAEEZREE % (protein receptor) $£2°°P 1 ¢ .
DNA oligonucleotides 424569484 - B 15pg B&E G A 15
HEGD buffer & 2ul tpg/ul poly d[I-C] A E:2FRE 15 543
#% > B 2,500 (20 pg/pl) PP 42 % i NF-kB oligonucleotides ;2
SO NEBTRMA 1S 548 > & oA Sul loading dye (40%
glycerol, 0.1% bromophenol blue) R4 44 % 5 % acrylamide
gel (29mi ddH,0, 5ml 40 % acrylamide, 4 ml 10 x Tris-Glycine, 2
ml 100 % glycerol, 100pl APS, 501 TEMED) » 24 80V &% 3.5 /)
R BB RABELEN XA Lk REUMMILBIGRE
% #i(Densitometer, Alpha Imager 2000) Ltk $% £ 48 # % & (integrity
density value, IDV) -
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+ s B3t

AR 2 43 & U SPSS 4t s # & B AR B F 81 COX-2 &
& & RA& 8-0x0-dG DNA st&458- 8 43t 47 FHFRE

(P-test) i a4 o
ARRERCBH RN LAY T RERFHFHHER

HEBE  MEALWGSERAS S Student’s ¢ test Av A4

AL EREN > EpAIN00S REABAMILHER -

45



- HEBeS ¥ 8-0H-AG aHhR Cox-2 ZAZ AR

HiB LM LEREALER S (oxidative stress) T 355 Cox-2 2
%3, (Feng et al, 1995 ; Lin et al., 2002) - & T i34 A B i P
Cox-2 RRARACMB 2 8 REFHEBEB T Cox-2 %8
ZRAREHACRBRARER I AR IR LR BBRILE S s
(immunohistochemistry) 445 117 18 Jk4m ) 4a S (non-small cell
lung éancer) AT (v Table 1.A77)» GILHRBR S 24 Hisse

8-OH-dGDNA st &t £ R ER Cox-2 Z A2 AR E » LR T

1. FAMR ) 4 #3542 8-OH-AG DNA s & S A A B F 2
A8 B

CRRAHAIHRBRATERTHELARBRNARG AR
¥ DNA BERM » Mk AL (Ames et al, 1993;
Wiseman et al., 1995; Poulsen et al., 1998) & ftti 45 £ 4 SRR AH £
Rz R BRFHEZEEHA L o 8-OH-dG DNAQ%,%%
TH RN H B PHAL GCoTA 2 transversion £ B E %

(Wood et al., 1990; Shibutani et al., 1991; Chenget al., 1992; Kamiya et
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al.,, 1992) » B 3bif R A AR S 6951 7 24 DNA ziub-ry% EE AR
EREZRBRER  BEAER - HMARLACHRBESEESHTE
(Halliwell et al., 1998; Noroozi et al., 1998; Welch et al., 1999) -

B T RRATRESE 8 F AR ) MR R 2 AR e AR Bst
HAALMR S 2 A& H13542 8-OH-dG DNA & & 4 B 4T %, 7% 2 8 b 2 &
& BB 117 18 3k fm o) 4 BB A B 40 4% 8-OH-dG DNA sk 248
FBIAE > B 4% SPSS 43t sk 4547 a8 F 8-OH-dG DNA 424542
AR EHEERAEREE TR 2481 o 8-OH-dG DNA 4440 %, 7% 42 45
b2 F E8 R KB4 Fig 5./77 » 8-OH-dG DNA &4 38 R 1 ta
faAs ¥ o Table 2.9 & RBAT - 84 13 BREBASR T AEERE
8-OH-dG DNA 444 » Bp 88.9 % (117 of 104) &4 B 5 A2 5 48
W+ TR 2] 8-OH-dGDNA &ty G- L PH 52 43.6% =
AR E BRI AL T A S0 % 5L X A e
T4 2] 8-OH-dG DNA $2 &4 4 » M & 4 8-OH-dG DNA 424
Y RE RS R TR MR S8 N5 BEN SRR
B % » %40 8-OH-dGDNA $2 442 R R B4t 2R - kg
HostZ A B HE 125 TR R BIAF 8K b & 4o 0% BE 78 s 4%  8-OH-dG
DNA s2 &3 A RGBAFE (540 %, 27 of 50) » 53 Ak 4= B 75 42 4,

(315 %, 17 of 54) » # A AR » TREE £ LI &4 2 5 A A
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+ > 54538 ] 8-OH-dG DNA st4kih ey % » R BNz FH

BH o A5 E A3 8-0OH-dGDNA 24 Y& AR RmB AR ASHR

e

BECHEMAEIEL 2B EIL s RIEHBS - el T8
PIBOABRBIES R BE R FRERE S REBAKESN
#A o Rfd Table 2. A2 R e TRER  LREZRKE
SR H 2 4 His42 8-OH-dG DNA se&theh R R EHRFE - 1
A RALERERE TAAMNE b BELAARBEHRRE
# 8-OH-dG DNA e84 20 A & 2 EAA ML - 2 M A KB T 60 6 R
o ERFREINL-AR dBERARRAS THREFARER
BBF > 208 RBa% T 8-OH-dGDNA 42t - G
%ﬁiéé%%@ﬁﬁSOHMINA%%%%%ﬁ;Eﬁ%i
G:.C—T:A % transversion % B £ # b » 78 @ik sk DNA 2 4 87 R 2
BO XL (cross-link) AR R R 54 - By bisio glutathion
Fo i f AL B & 4o, manganese superoxide dismutase (MnSOD) -~ catalase
#v glutatione peroxidase & £ # MR ALz EE M F)> = Ho F A (2001)
TR B R 42k F 1478 3] MnSOD &) & 3R B3 v A & catalase KRB &
B2V o 3R E ta B P9 MnSOD 2 B K5 M3 v ) catalase 498 &

%ﬁ%ﬁﬁ'%%ﬁ@%mﬁi&ﬂ%ﬁ'ﬁﬁ%ﬁﬁ&&&hﬁi
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%ﬁ@zﬁﬁoﬁﬁ’ﬁ$W%%§iﬁﬁ%%ﬁ§@%&zﬁmm
R FENET S REH ALK E 8-OH-dG DNA 4442 £ H 4w
hOGGI ~ hMTH] ¥ R E £ 2 A8 H 1 - Arai £ A (2002) 0185 &,
LR /1 R B sk 2 OGGl AR 2/ & %3, 8-OH-dG DNA 444
OGGl ARARZ DR ER OGGl ARARE L2 HBES
3 % - Sugimura F A (1999)24 & Le Marchand % A (2002)84 28 4
B3 hOGGI 2 KA B 54 2 Cys/Cys % » i 7 # 8-OH-dG DNA
REMZEMENRE  HBRHBREMHE - LI > 8-OH-dG DNA 42
HOBTRABSR RS EMTRBEYER AL F—AiEAA
SACHR A Z AMIER BT ZHERESZEARRY » BARELE
RERARRIGE LT THELbREMELB RO S

BB AR RATAIUR LA StamAR AR &8 -

2. Cox2kaMRARAMBEAEAR T2
BTHRTEBAET Cox-2ZamiARABRBHNAZI MM &
TR &R AL T &R 100 187 40 o B i 5 BE 75 40 2% &
Cox-2 &1 8)&R3R » WA SPSS A B I M AEE A ¥ » Cox-2 &
ERRABERE-FHZABHME - Cox-2 B & % 8802 &84

& B4 Fig. 5.» THREZ Cox-2 QLN ¢ - Table 3.69
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BRET AWBEBAKRY Cox2ZaaAE4AR  HARETHiE
93.2% (99 of 117)- B 56.4 % 2 ARG a & THR P Cox2 B G 25
BRR > WPREEEWMAH 50 % Atz ilBmiss Cox-2 Bak

Boo BB Cox-2 Z GMRMEMEERE F2 48 M558 > Cox2 B &

HERRAAEAMEGLE BMRE Cox-2 ROARBRBELE SN
BEEAK bR ba B 2 BB i (P=0.004)> BHRMBEZBELR
— 8 (Hida ef al., 1998 ; Wolff et al., 1998) » B st Cox-2 & 5 818 6576
BREDFEZEENAE AR Cox2 RAWMARALMERE Fio i

CBRAFRAEEM S REL 2 AN 24 TRES S8 AR
65 R B AE KRR Cox-2 KA ti%E (63.5%, 33 0f 52) &4 £/ A 65
B (47.3%,26 0f 55)» Sk A B X 2 BB Mk ¥ Cox-2 BB A
%%%ﬁ$(ﬁ0%26ﬁﬂDﬁ%%%ﬁ#%é%z§@ﬁﬁ
(51.9%,400f77) » fe = H kiE 43t L2 £ R

Hida %A (1998) #3R Cox-2 Z At AR R FH - M L AT
MBBREAR EERANFREEFRSZ Cox-2 Rathiki  MARE
TREFEBEI LR > Wolff FA (1998) sy % ¢ 3 A BLE %] Cox-2
RaeRARFEBEN R 248 W 124905 RIS Cox-2 Rz
R/ fa i 3t Cox-2 88 2 R % » BP AP AR s B A 885 2 Cox-2 &

BRR - CoEBARALMSAMRE  ARNAMEZER B4
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HHIZBR BAMHBEEFZ Cox-2 BB EARNHEEATR
ABE (65%vs51.9 %) o 1F7T 45 Cox-2 TH A &% KB4

WHBRZWRBRFPHEE - R AEHRA -

3. Cox-2kath R ARAAME /542 8-OH-dG DNA 424 2 48
M

B Table 4.4 K154 » BHREAMHEH 2 £ HI542 8-0H-dG
DNA 880 R R HBAT - Cox-2 ZAARELIHNFEAAS A
FEANER BETX EATHRISAT Cox2 EaMABRAR
WRAZM » 204 8-OH-dG A M52 - RFRAAAMEE - =
RAETHREEARALHIFREZ Cox-2 232 F % 8-OH-dG DNA &
BUMAM?7E—F oW A BRALHSBEELEEE P 8-OH-AG
DNA $2# 98 Cox-2 Z A R A28 Mt - b Table 5.4 R B4 K
ALtk BH MR M b > 8-OH-dG DNA sk4s 4 Cox2 B et &
RABEZABMME (P=0.042)» £ F 8-OH-AGDNA 2445 & 25
B AFE 84.2 % (16 of 19) > TR B EA %] Cox-2 HE XM » T HF
REBKWMEESARAERS LI 73] ALA RS A b
8-OH-dG DNA 484738 /v » $34 Cox-2 B AR B AR - B b

FTE-FIHTAGBBEEAT BRI FBREZ AT SH

51



K e E%ﬂ‘ﬂ%@%’lﬁ 8-OH-dG DNA &2 &4 2 X & # % (Preme et al.,
1998) o F b RN B M A £ 52 8-OH-dG 1 Cox-2 AH.2 M
o RBBRAP B EHFEE AR P 8-OH-AC HAZLEA
IARF 7 o1 Table 6. & RBAT > BHBRNAMEEL MM AL P -
8-OH-dG DNA é2 4481 Cox-2 B aX A RB BRI L2 £ 8 > &b
8-OH-dG DNA St ¥ M AR T B RIK S 4 3 % A LEIHATHE
RAUE Cox2 B AMBERRA - #BE2 > ARETHIHEEE Cox2
% & 1 8-OH-dG DNA 44484 2 319 & & 4g BAME o B pbde R T
RZRBHLWMEEL WK T 8-OH-AC HAZERE » 2
;%%%éﬁoﬁw%&%ﬁmﬁ%ézm%’W%ﬁ%ﬁﬁ*ﬂ#
W ZAAMM (2 F B R BB M B 24 M BB R 4
(Gao et al., 1987; Liu et al., 1993) -

a0 AACH R TH % Cox-2 ey 23 M A 4B $ B Fdo IL-1B~
LPS ~ TNF-a %34 Cox-2 A ANH KL EL WAL - AL BHE~
BEALZ B EEARAEIE MBI RE — K Xk &=
FRAATABRATLEALCHRAUNE Cox2 Ba AR HARE
PAIBZ A ~ M B @RN Bz boBE B HAE 46 % - ERAR
RIANFR (19%) AL 34%) A% BRusmiEisy &

EMFE B BACHR A R Cox-2 F & AT - B 4h - &40 A4k
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WG EMERILENTHE A HILBME 4L » Mooney £ A (2001)
CRRNOES Y- E S R S A I S I E R CRR. £ R ]
#% % S-hydroxymethyl-2’-deoxyuridine (HMdU) =z & 2 i 2
anti-HMdU #9248 » 5 3L @80 50 ey h #2383 22 2 HMdJU
Dmxﬁ@%%ﬁz&%%ﬁ%ﬁ%%’ﬁﬁﬁmwﬂiﬁﬁﬁgﬁ
B Z % - Proteggente A (2002)M R LI > B~ LB YRR
Bl 2 ACIEAG F BA T R B > 404 M85 5-OH Cytosine 14
A& 5-OH Adenine Z & MR FH 45 @ B HH» FAPy Guanine 2
BRMABAMESS  RARZ IR A RAE T BREE /o2
DNA St £ R F 448 & NF-xB 38 E 5548 » 20255 Cox-2
Fo IL-6 RB > EMERARPLHHRZHBAR? A ERERER
ok B A 2 R 4 8-OH-dGDNA 424 & Cox2 B & &
R B EURABEZLERU— i BFRALHERRR
Fifk &4+ Cox-2 R e R RMAILMMGE 8-OH-dG P » + A48
FXAAMM AFRRAHBELSTAREEH P=0.944) Hit
ﬁ%ﬁﬂﬂzi%ﬁ@ﬁ’@QQ%%Cmaﬁéﬁiﬁ’éﬁxﬁ
AIMRRB AR - X AR R ELTOARTER BB BES
ZRACHRA T AE A b APBRICEHRN Cox2 HWEHRATS

(Lin et al, 2002) - B bR A A2 B A AT LB LR IFE
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8-OH-dG DNA §#54 » B %5 8% 2 Cox-2 5, » it e M I

LA °

ReLAMAERTL > CERERBIBAEZBBATR
PoRAMARBMERZ B EREEHRENS AR - BEEEA
MAZTRERER 62 ABRLUHELEE THELZ ORED S
BT RAMBIEEAERZEAHRE S R S-SRI BRI 2T B, - 125y
REEBMERZAMRGE ARBARER AL 520 Y hoae
BmTEZEREAAGA  REeh Lo udrmiBlzani &
M A EREL LRI ARCAG - BHAAYTEMS £ E
RAMHEHRFAMBE AR BRI L L S THA SIS S
AN BR TR EEERAC A SBE TSR Z AR B AT

RETHEABGAR  ATELAMBEZHBE -
=~ COF#% Cox-2 2IL-6 Z %%,

# Table 4.4v Table 5. T 4o £ Lo M b8 B2 P Cox-2 W B A £ B
8-OH-dG DNA 4t &2 4 F 2 E4M M » 2 RA B AR K o K5t

RERA GRS & X2 R BRI 2 & & 4 reactive oxygen
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species (ROS): i % DNA Attt 1E £ # 3] 4 Cox-2 éﬁk%:ﬁiﬁ. (Lin
etal,2002) - B TE—FEFBBLT SN HEAH R » KAARLLR
MEHNEBE R ARIEBRAEC LR a2z $H » AR
Cox-2 fu Lo TR EMBILATRBZ miiF IL-6 £ BER 5

T ARBIE R T B4k 48 & NF-xB 33 R 5518 AT 1L-6 &9 & 318, 7

1. COFH4£2BiFrgEmAn CL-3 BIEREE 845 & é950 Beas-2B 2
HH 04
ATHSREAMERESMAERAEHN BB REEHEE
MR e R 0 BT Cox-2 v IL-6 AR ARZIHE -
AR MIT o F R O T R@BIEETE .
Methylthiazol-tetrazolium bromide (MTT) A& :f B 4m AEBE :E A Lm B 1 -
8o da e PR AR AR 2 RU1G 3R R B 69 4 A S A Formazan » # Formazan
TEH DMSO ¥4 ODsy ZHEREARA » BHILT# 48R ODsy
RFfomz FEE AEROTRY > B ERmMAT RN
80 % 2R ERXRABRA MmABEN - B AW 5%10° 2 CL-3 tap % 10°
Z Beas-2B #a ffs 5 A&7 96-well 2324 m Pk — K% 0 UARER
B BRERRGR » U MIT teflo H R DM ta o2 5%

¥ R4 Fig. 6. (A)FT > REREHHF (100 pg/ml)2 4 1E & 32 CL-3
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m g 4 g CL3 e BBAE 2 b M A 4 Ko Fig. 6. (B)
Fiow o E AR Bl & AR HEH 2418 (50 ug/ml)& 72 Beas-2B fm g
# ' Beas-2B WX FRERARE TR BT 2 ABRAHELRS
ERmEATE R HEN AR B B St S Bk

ST 89K 5 A8 40 %) AR B B & 44 b 2 R 7E CL-3 14 R Beas-2B #a i,

2. COF %%t Cox-2 # IL-6 mRNA = % 38,
HARRERANOARER  BETE G2kt SR H
g1 A ML Cox-2 %R - B4 Cox-2 LR interleukin-6 (IL-6)
mMRNA #£7% T4 & NF-<B I MBIS/E A WL - @55 XER
IL-6 TE G EALRATESI Mcl-1 92 B MEBERB R - B ibL
TRBRAF AT FREZ 12 5 3R AR fo fodk CL-3 #v B % &
% bR 4ajt Beas-2B W/ BHE 0 EIR - LR B iz RNA -
B R ENEITEZE » HX RI-PCR & F X F) o5 14 7
Cox-2/GAPDH 1% & IL-6/GAPDH mRNA #) & 3,° & R 4v Fig. 7.4v Fig.
8.7 » LA Glutaldehyde-3-phosphate dehydrogenase (GAPDH)# & %3,
A2 EEENNIE 4 DMSO @i /T b BRE%H A CL3 &
Beas-2B fafis ¥ » Cox-2 ;L & IL-6 mRNA MERS SR SEmSEE

4253124 100 pg/ml Fu 50 pg/ml 2 448 R 32 CL-3 4ajints 2 58 Cox-2
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u&mﬁﬁﬁﬁﬁw%ﬁCMQ%ﬁﬁﬁ%wi%Hﬂ%ﬁ5%JL6
B R FR 53 LA 12.8F0 7.4 45 % 2% 50 pg/ml 2 5 ¥% & 32 Beas-2B
AR Cox-2 MR IL-6 &R E B R %% Beas-2B oy ¥ -
WHBFORETH A 44 UR 4545 - Skiafz Cox-2 LA IL-6 ¥
£ & RT-PCR 8 K i & R AR R B 3 5% Fig. 9.9 - sbsbnide &
FA R BB R EF LA S @B 5 Cox-2 v IL-6 M9 R TR - 1288
T ba BN R P SR A RS A A 2 e e At
MBS BERATREAANGOARERFTHEL  SERRALHMNE
BEREAAM T DNA 2828 % 2 p53 AR B RHE
o BRI ABBERGBRETY  HERBEZIACAREBERE
#% (tumor promotion stage)Z % & 7T fE B AL ¥4 F5FL (initiation stage)R
#ER-Mmd Fig. 10.85 BEEZ T R T 4o £ 5 BRAE 4288 CL-3
PHEAZR Cox2 T ARZBEUMMAKE  THRETES
RABAALREEIMZIERMIEL SIS HIETESHH S Cox-2

FOZERR REALXBRALEFBGVA -

BATOAEURRRRZLER T i 22 B A% ¢
& A B P BACHE R /1 935 4k R AR L4k B T4 NFxB % @
R T 24 B 4w Cox-2 A IL-6 4 & H.- M4 Quay £ A (1998)845F
P ITAEBBOER  ERITEMR TR §42 i Beas-2B g 8 2 &,
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fEH B 1 » 7% 4k NF-xB M AB/E » B %% 1L-6 2 A%« &
BECHARER R TAMREMEABES 2 A HEaa
BT Cox-2 B EARR SREB B I BBEBRIELZAL &
S Cox-2 MRBRRTTH M BaeBRBRATHRS  HEiB
Cox-2 #4bmm A R X F s E4h PGE, T34 IL-10 #4p%] IL-12 9%
B ERMBREERAGVEBERZIES - o [L-6 2% 4 1 3)
RAREERASRZHE > dodi B a1t 2y B sap (plasma cell) -
B CD4" T tafasr 1t T helper 1/2 ta o 643842 - {24357 % 2650,
P ~ Bamfodl ~ P RBAMEREE L2 kb BT HE BB E
IL-6 & %k F 3 Ao (Miki et al., 1989; Watson ef al., 1990; Borscllino et
al., 1995; Yanagawa et al., 1995) - X %38, IL-6 B A {22 fm i A2
fE 71 Kuo £ A (2001)82 & Wei % A (2001)35 # TL-6 T 4& & PI3K/Akt
IR BRI NG H B P B R G Mcl-1 &3 8 M dpdl & H0,
UE UV RAHERZ mM AT o @ Puthier £ A (1999) v Spets £ A
(2002)8] & — % 45 th ' IL-6 7T ) 85 48 &9 35 5 418 © & & &0 Bcl-2~Bel-x,
Fo Mcl-1 #9& 3> B4 H AR G4 Bax o9&, » ST 1 56 da o0
BT 2HE o Tai A (1997) XA Lahiri # A (2001) 35 8 » IL-6 T
REFRF AR AL FiFM ek Cox-2 ;ﬁiﬁ,.’ f Hinson % A

(1996) ~ Fiebich (2001)% A # Williams J.A.fv Shacter E. (1997) 45
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th - Cox-2 T4 & Fit5 24 PGE, %4 IL-6 2 £33 :.'.? DNA % 7|
ARG ES SR A tamAE 2 @M (Zienolddiny et al.,
2002) » B42 i fis H 3B FACH AT B 0 FACHEAS E » TR bm kTS
(Takabe ef al., 2001) © 4% & kL EARTHR > Llaf R EH )8 » K
12 € 36 5%, PAH %2 DNA 4§28 4215 £ 4 » tapypg ~ SN A 2 BALPEAG
TURTHARL Cox2 IL-6 hAFEARAMBERZBE > Tik
PAH-DNA 282 B E AKX » SERMNTh & B L WG 22 p53
AAESzE% MR REALE K % 2 PAH-DNA 42 2 % fo Bl 2 4 B

% #F (Cheng, 2002) -

3. COF##% CL-3 taf Cox-2 ARZTHERZ MBE B
3.1 NF-kB {3454

R LR ABACE R B TRE R BIVER TR LA & 0
REVEIBR B R AAMR Y - M5 Cox-2 AR THhER
PR 2T 5, o o Fig. 9.2 Lh & T 4830, » #3%7 CL-3 285 % Beas-2B
¥ - COF HHABRZE M Cox-2 AR IL6 24573 » X 4o G AL
B 71 97 7% 4t NF-xB 3% 2 85548 » B Cox-2 UEIL-6 8948, &
¥ NF-kB #U5%F £ 9542 Mk i5 1L B ltl:z‘%%éf‘i NF-xB 1 3% 15% i 25 42 »
RESRT BBEHEH Cox-2 AR IL-6 ABEBA» & 11 ih1E & 1% CL-3
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fmfa R R R R4 - B ER G 2B ER > 0 EMSA 54 NFxB #
Cox-2 SRR E T2 A4 » & F 4w Fig. 11. 2 lane 1 —lane 5 %
o Rt ) NF-xB R Z05R migto » MBS F2 B4 H
¥hoo Mt laned PEKAL 1SE FEEIRES24840H » Hib
042 & & & NF-xB MIRAF R4 2B T 254 B Cox-2 L& IL-6
#)%ZR-ChoBaP BB T EE 2 $BF F)E (Chiang ef al., 1997; Li
etal., 1994; Yang et al., 2000) > B BaP T4 0k b & tm A B o 35
TR ALEa e Cox-2 B) K E & B (Kelley et al., 1997; Yan et al., 2000) -

f Yan ¥ A3 H BaP F#REGFEF bR AL RY » M
Cox-2 ARMEAR - AR EAMNAMEER » IR H 5 A IRE
CL-3 faf 2 Cox-2 943, > SpRIENBRIB N4 E R E 2 BaP R M2
B XAHMEBRRNEHE VA4 28BS > €33 NFxB fo
AP-1 3845 B T &4 2 B % F(Roman ef al., 2000): B & Lin % A (2002)
WA AR A ~ FLRALEIA COF £ BRI tmpbih » 503012 5T 35
BCL3tmip £ 508 b HfRB AL 8T 3754 £ 2475 /6 NF-xB #135,
R - LEURRARZERTR— S RB EFEFZE
LR ) T4 &3 7546 NF-xB IR E 242 > /28 Cox-2 A& IL-6
BIRH o Wb R RIF TR G A NF-xB 235 BlFo b 18 3 7] £ 79 4o

FeR MR & — P ehEiE -
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3.2 MAPKs @54

C%a MAPKs SURAF RS TF &% 5 Cox-2 A A2 FEHE » B
MAPKs 3t 1% £ 2812 X T 4~ & ERK1/2 ~ p38/MAPK 14 & INK/SAPK
FEHRBE ABELYOAEBER > GALREH EEEE p38/MAPK
5 ERK1/2 R BIEE K Cox-2 AR - AU TFTHERY > AUR S M
W2 RPMI 354 CL-3 fafs— B4k » 5} fu p38 2 #p%] A SB203580
% MEK 2 #p 4| %) PD98059 R IE — /16§ + 4% 54 50 pg/ml hi@ A 52
“REMBEERAES  UBRF I HERR Cox2 Bam AR - B8
4o Fig. 12.775% » 4 3, SB203580 T 4 2 Mudp#] Cox-2 B &3 5 £ 38, »
PD98059 f£ 1 32 2 /18 » 3 Tdp#) COF %4 Cox-2 B G ®h 48 » fa
B4 PEFZAERER Cox2 EOZARGEM > Bk
P38/MAPK A & ERK1/2/MEK R34 2442 % 282 T 308 35 55 Cox-2
EORRANBE > KM idBER% CL-3 855 Cox-2 Faik®H o x
% R 42 &3 p3S/MAPK R IEAG KB /2 o

©% MAPKs Mt HEBEERIEREHBAR (proto-oncogene)
RAGHEBRY HERBETEHAL (Pages et al., 2000; Thomson et al.,
1999; Cobb et al., 1999) - i % 8955 % 7T % 3% p38/MAPK 34k 6 54
12 TR AE XEF4o IL-1 ~ TNF-a » LPS £ 33 7354t » £ fidm

ARELE (Guay ef al., 1997) ~ s/ iRBRE (Saklatvala et al., 1996)
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fﬂﬁi%%ﬁ/ifé#a il %& &4 Cox-2 ~ IL-1 ~ IL-6 ~ TNF-a ~ matrix
metalloproteinases (MMPs)iL & INOS z % B &3, (Lee et al., 1994;
Ridly et al., 1997; Da Silva et al., 1997) » %55 X R B R HHER -
M ERK1/2 SEREEBE A THREAHRH - £ KB F - @i )
A phorbol ester f7 &1L iﬁlﬁﬁﬁﬁmﬁéziﬁiﬁ’n\h (Adderley S. R.
and Fitzgerald D. J., 1999; Davis et al., 1993; Boulton e? al., 1991) - &4
LA FE R T Hedo 0 MAPKs HURAR B 3548 kB AT 5L > R
EaieR Cox-2 RAWMARER M I A WBZIIERE &5 R
BARAA S BAR L - A5 2R+ AT IR AR e 234 2 o b
THRALREFIRBAE L KR HBREZEL

(malignancy) -

sbsh 4B B 9B K F NF-)B fv MAPKs MR8 3548 % 3%
AR KA E 4 MAPKs E@ hsisg b T M 81080 F » @
MR E T £ » B NF-xB H3R$ 8% 42 + kB (inhibitor of NF-xB)
GEACEEAR > LR NF-KB RBHBEFLZMESE > Bkt
ATRFAUARS o FZ3EERN 37C - 5%CO, 4BIE T4 —B
N 0 BB AR S Ao %5 e p38/MAPK. z #p40#] SB203680 %
MEK 2 #p %I %] PD98059 2 384 3% » AR E CL-3 tmf— 0% » &

REA S0 pg/ml 2 B AR R Esmpl 1.5 M8 00544 0 ARBEG » 3L
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EMSA 4% NF-xB #165E 784 588 F 2 567 R 5 4% 2 & o
Fig. 11.57 77 > 48 87 lane 4 4% 14418 R 72 1.5 /N 652 45 £ » lane 6~ lane
7 B 5 %1 oA p38/MAPK z 4] & SB203580 £4 & ERK/MEK 2 3|
#l PD98059 MR 32 tafi— B4k » HoUhE AR RIZ 1.5 A/ ohz
& > 3R SB203580 1R & PD98059 % 5T # sk 4| i & 35 % NF-xB 5%
&> @B EtmpiA - BT 2 b1EEE 8 MAPKs LAJE L NF-kB 3
PP - A T i — S HBREILE R > R4 A 4 247 dominant
negative p38 2 MEK # i Z fafin & » & £Aih B 847 5% 27 3 45 58] IKBa
st~ FEA LR NF-kB 2 M40 5 2 K8 > % MAPKs 4 T
NF-xB 27&4t » & 2k 18 R 32 4§ i 14 dominant negative p38 % MEK
2 CL-3 fmfl » T4 3R IKBa ZAHERAL ~ A2 AR NFkB Z /&35 %
Blipsl > B Cox-2 X RAMFM L2 #p%] - Al ERE X S yE s
BE2RT BABERERLTERTHBEZRR AR H

Bil B HRZHE -
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Table 1. Demographic and clinical characteristics of lung cancer patients.

Characteristics Number (n=117) %
Age(years) 63.72 + 10.20
=65 55 514
>65 52 48.6
Gender
Female 40 342
Male 77 65.8
Tumor type
AD*® 54 51.9
SQ 50 48.1
Smoking status
Non-smoking 61 54.5
Smoking ' 51 45.5

* AD, adenocarcinoma; SQ, squamous cell carcinoma
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Table 2. Relationships between 8-OH-dG IHC and ciinicopathological parameters in 117

NSCLC patients.
Clinical 8-OH-dG IHC
Characteristic Number - (%) + (%) ++ (%) ++H+ (%) ® P
Total patients 117 13 (11.1) 13 (11.1) 40 (34.2) 51 (43.6)
Age(years)
=65 55 5 (9.1) 8 (145) 19 (34.5) 23 (41.8) 0.512
>65 52 6 (11.5) 3 (5.8) 19 (36.5) 24 (46.2)
Gender
Female 40 2 (1.7 2 (1.7 9 (34.6) 13 (50.0) 0.441
Male 77 11 (14.3) 9 (11.7) 26 (33.8) 31 (40.3)
Tumor type
AD® 54 6 (1L.1) 6 (11.1) 25(46.3) 17 (31.5) 0.107
SQ 50 5 (10.0) 5 (10.0) 13(26.0) 27 (54.0)
Smoking status
Non-smoking 61 4 (6.6) 7 (1L.5) 21(344) 29 (47.5) 0.633
Smoking 51 7 (13.7) 6 (11.8) 17(33.3) 21 (41.2)

* The presence of cells expressing positive reactions is seen in >50% (), 10-50%(++),

0-10%(+), 0(—)

® AD, adenocarcinoma; SQ, squamous cell carcinoma
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Table 3. Relationships between COX-2 IHC and clinicopathological parameters in 117

NSCLC patients.
Clinical COX-2IHC
Characteristic Number — (%) + (%) + (%) +++ (%) ? P
Total patients 117 8 (6.8) 17 (14.5) 26 (22.2) 66 (56.4)
Age(years)
<65 55 6 (10.9) 11 (20.0) 12(21.8) 26 (47.3) 0.172
>65 52 2 (3.8) 5 (9.6) 12 (23.1) 33 (63.5)
Gender
Female 40 2 (5.0) 4 (10.0) | g (20.0) 26 (65.0) 0.554
Male 77 6 (7.8) 13(16.9) 18 (23.4) 40 (51.9)
Tumor type
AD"® 54 1 (1.9) 4 (7.4) 11 (20.4) 38 (70.4) 0.004
SQ 50 7 (14.0) 11 (22.0) 12 (24.0) 20 (40.0)
Smoking status
Non-smoking 61 5 (8.2) 6 (9.8) 13 (21.3) 37 (60.7) 0.502
Smoking 51 3 (5.9) 10(19.6) 11 (21.6) 27 (52.9)

® The presence of cells expressing positive reactions is seen in >50% (+++), 10-50%(++),

0-10%(+), 0 (—)

®AD, adenocarcinoma; SQ, squamous cell carcinoma
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Table 4. Relationships between 8-OH-dG IHC and COX-2 IHC in 117 NSCLC patients.

Cox-2 IHC
Number — (%) + (%) ++ (%) ++ (%) * P
8-OH-dG IHC
— 13 1 (7.7 3 23.1) 2 (154) 7 (538) 0722
+ 13 2 (154) 3 (23.1) 2 (154) 6 (462)
++ 40 1 (2.5) 6 (15.0) 11 (27.5) 22 (55.0)
+++ 51 4 (7.8) 5 (9.8) 11 (21.6) 31 (60.8)

® The presence of cells expressing positive reactions is seen in >50% (+++), 10-50%(++),

0-10%(+), 0 (—)
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Table 5. Relationships between 8-OH-dG THC and COX-2 IHC in 37 non-smoking

female NSCLC patients.
Non-smoking female (N=37) Cox-2 IHC
Number — (%) +(%)  ++ (%) +++ (%) ® P

8-OH-dG IHC

—~ 2 1 (5000 0 (0) 0 (0) 1 (50.0) 0.042°

+ 3 1 (333) 1 (333) 0 (0) 1 (33.3)

++ 13 0 (0) 2 (154) 5 (385) 6 (46.2)

-+ 19 0 (0) 1 (53) 2 (10.5)  16(84.2)

* The presence of cells expressing positive reactions is seen in >50% (++1+), 10-50% (++),
0-10%(+), 0 (—)
® The P value was from likelihood ratio. Fisher’s exact test was further used and the P value

was 0.015.
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Table 6. Relationships between 8-OH-dG IHC and COX-2 IHC in 50 smoking-male

NSCLC patients.
Smoking male (N=50) Cox-2 THC
Number — (%) + (%) ++ (%) ++ (%) ° P

8-OH-dG IHC

— 7 0 (0 2 (286) 1 (143) 4 (57.1) 0.944

+ 6 0 (0 2 (333) 1 (16.7) 3 (50.0)

++ 17 1 (5.9 3 (17.6) 4 (23.5) 9 (52.9)

+++ 20 2 (10.0) 3 (15.0) 5 (25.0) 10 (50.0)

* The presence of cells expressing positive reactions is seen in >50% (+++), 10-50% (++),

0-10% (+), 0(—)
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phosphorylation and subsequent proteolytic degradation of the

inhibitory protein IKB kinases. The free NF-KB then passes into

the nucleus, where it binds to the KB sites in the promoter regions

of genes for inflammatory proteins such as cytokines, enzymes,

and adhesion molecular.
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Fig. 4. Schemic diagram of MAPK signaling pathway. Mitogen
activated protein kinases (MAPK) are a family of serine/
threonine protein kinases widely conserved among eukaryotes
and are involved in many cellular programs such as cell
proliferation, cell differentiation, cell movement and cell death.
MAPKs signaling cascades are organized hierarchically into
three-tiered modules. MAPKs are phosphorylated and activated
by MAPK-kinases (MAPKKSs), which in turn are phosphorylated
and activated by MAPKK-kinases (MAPKKKSs). The MAPKKK
is in turn activated by interaction with a family of small GTPases
and/or other protein kinases connecting the MAPK module to the

cell surface receptor or external stimuli.

(from Cell Signaling TECHNOLOGY)
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Fig. 5. Representation of Cox-2 and 8-OH-dG immunohistochemistry
analysis in lung tumors. Lung tumor cells showing positive
cytoplasmic staining for the high expression of Cox-2 protein (A)
and negative immunostaining of Cox-2 protein expression (B).
Lung tumor cells showing positive nuclear staining for the high
expression of 8-OH-dG DNA adduct (C) and negative
immunostaing of 8-OH-dG DNA adduct (D).
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Fig. 6. Cytotoxicity of CL-3 (A) and Beas-2B (B) with various concentrations of

COF treatment measured by MTT assay.

“ Cell viability (%) = (The absorbance of treatment of sample — the

absorbance of medium blank)/(The absorbance of DMSO control — the

absorbance of the treatment of medium blank)

® The final DMSO concentration is 0.05 9%

medium)x100
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(A)
COF (u g/ml) 0 12.5 25 50 100 —
DMSO (0.05%) + — — - — —
BaP (M) — — — - — 5
Fold

GAPDH —*
CoxX-2 —*

(B)
COF(ug/ml) 0 625 125 25 50  —
DMSO (0.05%) + — - - = -

BaP(gkM) — - — - = 5
Fold

GAPDH ——
cox2 —*

Fig. 7. Effect of COF on Cox-2 mRNA levels in CL-3 (A) and Beas-2B
(B) cells. Cells were treated with various concentrations of COF
for 2 hrs. Total RNA were isolated, cDNA was synthesized, and the
amount of Cox-2 mRNA was determined by RT-PCR as described
in Material and Methods. Data were quantified by desitometry with
GAPDH mRNA levels
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(A)
COF (u g/ml) 0 12.5 25 50 100 —
DMSO (0.05%) -+ — — — — —
BaP (4 M) — — — - — 5
Fold

GAPDH ——»
IL-6 —>

(B)
COF(ugml) O 625 125 25 50 —
DMSO (0.05%) -+ — - - - —

BaP (M) - - - = = 5
Fold 1 13 11 20 45 11
GAPDH _, S A,

IL-6 —

Fig. 8. Effect of COF on IL-6 mRNA levels in CL-3 (A) and Beas-2B
cells (B). Cells were treated with various concentrations of COF
for 2 hrs. Total RNA were isolated, cDNA was synthesized, and
the amount of IL-6 mRNA was determined by RT-PCR as
described in Material and Methods. Data were quantified by
desitometry with GAPDH mRNA levels
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Fig. 9. Comparison of effects on mRNA expression of Cox-2 HE

and

IL-6 W induced by treatment of various concentrations of COF

in both human lung adenocarcinoma CL-3 cell (A) and normal

airway epithelial Beas-2B cell (B). Values (mean =

SD from more than three separate experiments ) in aroll sharing a

common letter are no significantly different (p>0.05).
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(A) Time-course response

Time (hrs) 6 1 2 4 6
COF* -+ 4+ o+ o+
DMSO® N

Cox-2 —»

B-actin __,

(B) Dose-dependent response

Time: 4 hrs
COF (ug/ml) — 0.8 4 20 100
DMSO + — — — —

Cox-2 —

B-actin —»

Fig. 10. Immunoblot analysis for cyclooxygenase-2 (COX-2) protein
in CL-3 cells after various concentrations of COF treatment.
* the concentration of COF was 50 pg/ml

® the concentration of DMSO as solvent control was 0.05 %
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Excess cold probe

151515 15

Time (hrs) 0 05 1 15 2
COF (50 pg/ml) + + + + o+ + 4+
SB203580 - - - - - + -
PD98059 S L »
BaP® (10 pM) - - - - - -

<+— NF-KB

Fig. 11. Gel retardation assay for COF induced NF-kB activation which

suppressed by the MAPKSs inhibitors. Cells, pretreated with p38
inhibitor SB203580 (5 UM) or MEK inhibitor PD98059 (20 uM) for

1 hr or not, were treated with 50 Jg/ml COF for 0 to 2 hrs. Nuclear

extract was prepared and incubated with 32p-NF-KB, analyzed with

5 % polyacrylamide gel electro-_phoresis. The 10 UM of BaP was

used as positive control, and the specificity of NF-KB DNA binding

was confirmed by competing with 200X cold NF-KB. ® positive

control.
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2 hrs 4 hrs

COF — + + + - 4+ 4+ 4+
DMSO + — — — 4+ - -
SB203580 — — 4+ — - - 4

PD98059 - — — 4+ - - 4

Cox-2 —»

p-actin —»

Fig. 12. Role of p38 inhibitor SB203580 and MEK inhibitor PD98059 on
COF induced Cox-2 protein in CL-3 cells. The cells were
serum-free starved for 1 hr. The cells were treated with 5 pM of p38
inhibitor SB203580 or 20 uM of MEK inhibitor PD98059 in
serum-free RPMI for 1 hr. The cells were continually cultured in
serum-free RPMI containing 50 ug/ml of COF and the same amount
of inhibitor until the cells were harvested at the indicated times. The

cell lysates were prepared and western analysis was performed with

a Cox-2 antibody.

97



Bl Ex#Ee

Lung cancer is the leading cause of cancer death in Taiwanese
women since 1982. Cigarette smoking has been considered to be the most
important etiological factor of lung cancer. In Taiwan, most of female
lung cancer patients were non-smoker (>90%) and most of their tumor
type were adenocarcinomas. Previous epidemiological studies had shown
that the exposure of cooking oil fumes (COF) was associated with the
incidence of Taiwanese female lung cancer. However, few toxicological
evidence was provided to further demonstrate the epidemiological finding.
Our recent report showed that oxidative DNA damage induced by COF in
CL-3 cells was more important than that of bulky DNA adducts. To verify
the correlation between oxidative DNA damage marker — 8-OH-dG and
Cox-2 protein expression in lung tumors, 100 lung tumor specimens were
collected for immunohistochemistry analysis to detect the adduct levels
and Cox-2 immunostainings in this study. Our results indicated that a
significant correlation between 8-OH-dG DNA adduct and Cox-2 protein
expression (P=0.042) in non-smoking female lung cancer patients was
observed, but no such phenomena were observed in either smoking or
non-smoking male lung cancer patients. These results suggest that
oxidative DNA damage may be associated with Cox-2 protein expression
and this correlation may be involved in the development of COF
associated-female lung cancer in Taiwan. It has been suggested that
Cox-2 and IL-6 overexpressions may be associated with development of
lung adenocarcinomas. To elucidate the role of COF in lung

tumorigenesis, Cox-2 and IL-6 gene expressions induced by COF were
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evaluated by RT-PCR in lung adenocarcinoma CL-3 cells and normal
bronchial epithelial Beas-2B éells, respectively. Our data showed that
Cox-2 and IL-6 mRNA expressions induced by COF were in a time- and
dose-dependent manner in both cells. And the results from Western blot
analysis also showed elevated Cox-2 protein expression. To understand
the signaling pathways involved in COF-induced Cox-2 expression,
EMSA was used to evaluate the COF-induced NF-KB activation and
whether p38/MAPK and ERK/MEK involved in the singaling pathway of
NF-KB in COF-induced Cox-2 expression. The results showed that
NF-KB signaling pathway was involved in Cox-2 induction. In addition,
p38/MAPK and ERK/MEK also participated in COF-induced activation
of NF-KB signaling pathway. However, the western blot results revealed
that p38/MAPK pathway was more important, compared with ERK/MEK
pathway, regarding COF-induced Cox-2 expression. In summary, the
above evidence supported that COF exposure played roles in female lung

cancer development.
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