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Smoking and Oro-Pharyngo-Laryngeal Cancers

Abstract
The incidence of oro-pharyngo-laryngeal cancers in Taiwan is
increasing in the recent years. Among 4,800 chemical substances
found in the cigarette smoke, there are 69 compounds
carcinogenic to humans. Cigarette smoke is thought to be one of
the important risk factors for oro-pharyngo-laryngeal cancers,
especially for laryngeal cancers. Most epidemiological studies
show that cigarette smoking may increase the risk for
oro-pharyngo-laryngeal cancers. The more packs-years of black
cigarettes are consumed, the more relative risks for
oro-pharyngo-laryngeal cancers are found. Smoke inhalation
without a filter may increase the risk for oro-pharyngo-laryngeal
cancers also. The longer the quitting of smoking is, the lower risk
for oro-pharyngo-laryngeal cancers will be. The nicotine in the
cigarette can induce hyperplasia of oral mucosa. After nitrosating, the nicotine
becomes the tobacco-specific nitrosamine: NNK or NNN. They will induce
DNA methylation and produce nucleotide transition or transversion during
replication. Besides, the polycyclic aromatic hydrocarbon, such as
benzo(a)pyrene produced during smoking will damage the p53
gene via point mutation. The cigarette smoke contains many compounds,
including mutagens, carcinogens and free radicals. They may inhibit DNA
replication and repair, increase sister chromatid exchange in lymphocytes,
induce single strand DNA break and inhibit DNA synthesis. The patients of
lung cancers with smoking habit have more DNA breaks in fragile FRA3B.
Multiple molecular alterations of FHIT, including aberrant mRNA and
decreasing expression of FHIT protein are found in smoking-associated oral
cancers. Cigarette smoking is strongly associated with mutation of the K-ras
gene in patients with primary adenocarcinoma of the lung. Drugs or
carcinogens are metabolized by two phases of enzymes in human. The
principal phase | enzyme: cytochrome P450 will activate inert endogenous or
exogenous procarcinogens, which turn out to be active intermediates and form
DNA adducts. The phase Il enzymes include glutathione S-transferase -
N-acetyl transferase » UDP glucuronosyl transferase - epoxide hydrolase etc.
The active intermediates will become hydrophilic and excreted through the



metabolism of the phase Il enzymes. The activities of most enzymes are
variable and different individually. Genetic polymorphism determines the
susceptibility of carcinogenesis. It, therefore, follows that exposure to the
cigarette smoke in a ‘high phase I, low phase 1l metabolism’ individual might
lead to more toxicity or oro-pharyngo-laryngeal cancers than that in a
‘low phase I, high phase II’ individual. In addition to the activities of
metabolic enzymes, the repair of DNA is important for surveillance of
carcinogenesis. The polymorphic gene with poor repair activity will enhance
the risk of oro-pharyngo-laryngeal cancers.

Key Words: oro-pharyngo-laryngeal cancers, cigarette smoking, p53
gene, genetic polymorphism
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Foerdg il Bk Bl % 3.1(95% Cl=1.1-8.7) © (£ 13)

21309 A e R R LFLR P G
7% 4 M
R 2B R

Ry
I
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JE R e FE 1.0 1.0

LR R SEBGE 15 1.6

1-194 /% ,>20# 15 9.7

20-394 /% ,>20+# 3.4 14.3
>A404 /% ,>20# 5.8 36.7
Foogr Al AR g 1.6 -

T b B 273 100

FXT}—' % R I Blot WJ, McLaughlin JK, Winn DM, Austin DF, Greenberg RS, Preston-Martin S, et al:
Smoking and drinking in relation to oral andpharyngeal cancer. Cancer Res 1988;48:3282-7

F=F 2AaC ~F RN ATIORATIERE H € REBE

Fo8 ERo o FRRAFIRRLAE

HOSRGERT O F CRRRBPEDATIERAY > FHA T R
* A Fld M2 e 2 |ARC 1k e R R (carcinogens) & 4 & i
o~ 5 1Groupl = #4373 R (carcinogenic to humans)+ 78 #& > Group
2A 5 ¥ A SEFER VoA 3 R (probably carcinogenic to humans) + 63 f4 >
Group 2B % 4 #5¥ iy 7 R (possibly carcinogenic to humans) + 235 #& »
Group 3 Z ¥fA K& 2 A5 5 3 RAEIE (not classifiable as to carcinogenic to
humans) + 483 #& > Group 4 = ¥ X s &2 /mF ¥ it 7 RE L (probably not
carcinogenic to humans) + 14 (49,50,51])- p = 3| 2000 & < }I?e? dAFEIT PN A
B 4800 A &4 (47 H P 5 10 < 5 £ 69 f& 7 IARC Group 1+ 2A-
2B; % Group 1 £ 5 10 &4 % 5 benzene~cadmium ~arsenic ~ nickel ~ chromium ~
2-naphthylamine ~ vinyl chloride ~ 4-aminobiphenyl ~ beryllium 4= ethylene oxide >
Group 2A = 7 8 #a~ % i formaldehyde - benzo(a)anthracene ( B(a)P ) -
dibenz(a,h)anthracene(DB(a,h)A) ~ N-nitrosodiethylamine( DEN )~ benz(a)anthrance
( B@A ) -~ N-nitrodimenthylamine ( DMN ) -~ acrylonitrile -
2-amino-3-methyl-3H-imidazo ( 4,5-f ) -quinoline (1Q ) - # ¢ 1 3-butadiene -
acrylaminde #4% £ 3 7] » Group 2A fe 2001 # Hoffmann = ¥ j7 & Group 2B-
Mo g Bofe v ok 3 Mo it & % E 0 Nitrosamine i ¥ 0
N-nitrosonornicotine(NNN J i Group 2B) .
4-(methylnitrosamine)-1-(3-pyridyl)-1-butanone (NNK - 4 Group 2B) & 1 -
polynuclear aromatic hydrocarbons (PAH) Z # - @ ferigfg 3 M eE 2 PAH e
NNK % 2 - 210Po ~ formaldehyde ~ acetaldehyde ~ butadiene ~ metals (Cr,Cd,Ni)
(47) 54 -
N-nitrosamine 7¥_1956 # 4 Magee = Barn % [52) % 3L DMN fr% 8" % 5 B
Bis PIP #awa g £ 5 200 % fenit &2 9 3 &% 55 M 4 IARC Groupl
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1 2B 4 10 #6 (4853) e B AL R Ay AT d NP RAKI NG T 2R
tobacco-alkaloid-derived nitrosamine - # ! 7 “tobacco-specific nitrosamine” iz B
3 > P a3 NNN -~ NNK ~ NNAL ~ NAT ~ NAB ~ iso-NNAL §r- iso-NNAC 4z &
g k(48] 2 ¢ 2 NNN f= NNK 2z # flég&ﬁﬁi%&wﬁé/gusgljfrﬁ;:;ij B o
NNK f=NNN % p = + 7 (nicotine)rnitrosation’ = NNN » # % g nornicotine fr
myosmine £ nitrosation [ 54 ] -

¥ 7 “tobacco-specific nitrosamine” p cAINNNA-NNKZ H £ 38457 4 47 e
APl A MR RO BET MLt L5 7 4 for RNPLERLY A D
u’"; T o v ALY A fdacetylcholine(Ach) = %: £ + 7 % % 2 muscarine %

o B+ 7 acetylcholinex ¥ (NAChR)E_— f&3t+ ¥ if » 2 P4 ~ M3 F ik
» i 4o 35 gt d) ez ¢b 5 heteromeric NAChRE_d a3 a5 2% f4=xH =
“+4 % 5 homomeric nAchRElJ AR aTd g9 2o o B R B L
v 7 2 B3 ERF G 07 p B (hamster)A 4 E (67 ) o ﬁiﬁ%\ﬁﬂ X
¥orord g mee > BP0 Menk + 7 24 B {5 > nAchR hi & Aoz s #ic
PATHIAB BPREFAL 3 7 frnAchR ch¥ &4 4 ¥ 5158 E k> nAchR

=t H a3 abr a7 22 B4mMRNAYfe 3-0 B~ 3 5 1.5-29% » &
kT MerKi-67 (e R (7Y R hdh- fif 39 ) o cyclin D1(F
#2415 sk4 2) » PCNA(proliferating cellular nuclear antigen » = 3§84 £ 3%
®G1-S#) > 2 ¥z & i 4gtkirfilaggrin - loricrin - cytokeratin 1 - cytokeratin 10
2 b ERE e xzm vodod e chR{ 4 B A LR A o

e fdrd K B B s p %5 aged and diluted sidestream cigarette
smoke (ADSS) = % #p > £ @ i Ki-67>cyclin D1-PCNA& & > » ie & :F dicyclin
D1->PCNA% a3 a5 a7 B2 4 mMRNALrH# 4c » iofd 4 '§ PR &
AR w7 e g e (68) o

AR 5 TR E M T T > IR F 7 @ nAChR B
T+ €& r e > ¥ 7bnAchR JgiE it £ > # i inositol phosphate % 1, 2-
diacylglycerolff 2z &} » % ¥ & 4545 A3 6 > @ 2o dw Pe N ATAES SRR @
Xwmir F B E - [(69]) o

f = Bl%g P nucleus accumbenssh# 3 > I AL w 7 ¥ * A nAchR
is » platelet-derived growth factor receptor-alpha (PDGFRA) - fibroblast growth
factor receptor 1 (FGFR1) - insulin-like growth factor 1 receptor (IGF1R) - leukemia
inhibitory factor (LIF - # &t #g iz ciliary neurotrophic factor, CNTF) 2 ¥ &4 31 »
# 51.35-1.8% > ¥ *ENF-x B2 INK3 & @ vEenig jis £ 3l > 4o NF-xB
inducing kinase (NIK) - MAP kinase kinase kinase 10 (MAP3K10 > MLK2) »
MAP4K2 (GCK) - NCK adaptor protein 1 (NCK1) z Fleh s+ #83 *e > @ 3% 3
A e gz iE o g bl 7 i ICAMD (telecephalin) g e 5 & 17 4¢ “‘;‘_é‘éz“aﬁ_”P 4
£ chondromn sulfate proteoglycan 4 (CSPG4) # Flendk o 3 4v > flicdd &
wmiend L3188 (70) o
%15 R 7 g 2 enip F

2R Ro= 7 3
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T ORI R NAChR #h=x 8 = a3 a5 a7 B2% B4, Ki-67,

ik PCNA, filaggrin - loricrin - cytokeratin 1 - cytokeratin 10
2_& = ,’c\g 4r

W5 2 Ri4cin e N ATIET kR E R e F 2 5=

< Bl PDGFRA, FGFR1, IGF1R, NIK, MAP3K10, GCK,

NCK1, CSPG4 2 F] 4 IRH 4v

¥y b - B o ¥ A 4 i F % & polycyclic aromatic
hydrocarbon(PAH) > ¢ & # = A Fl& B en@F v d k p 2 $p534
Flenk 8 o #& Xt A 4 PAHP shbenzo(a)pyrene » F % @ pb34 F¢F A
4 G->T #Leh8 % % (71) - Benzo(a)pyrene & bay-region diol epoxide i+
2 4~ (derivatives) » & **subtle steric frconformational difference ¢ % & £ 2 4
wmlhens F 5 v AR AR X 3P benzo(a)pyrene diol epoxide (B(a)PDE) s Yoon
(72) 7= 5 7 % 3 % 2DNA methylated CpG % # # 2 % % » £ H trans-7,8
dihydroxy-anti-9,10 epoxy-7,8,9,10-tetrahydrobenzo [a ) pyrene®|; - 2 ¢ = B
AN 2 A RS2 (73) -7 HBPDE% %p53% % #: 2 (hotspots) » 4rcodons 154,
157*, 158%*, 245*, 248>, 273* » 25 = DNA adduct » ** £ % Jgp53 G = TR ¥ 7
i methylated CpG# 4 % % #.2L (73] ; Smith% (74) = #FHH & PAH » 4r
5-methylchrysene, 6- methylchrysene, benzo(g)chrysene, benzo(c)phenanthrene:r
& iv 4 > % % % fcodons 154, 156-159, 237, 245, 248, 273:guanine?; = DNA
adduct - Hainaut® (75) & £ IARC% 14,0514 3 B pb3% & e 4L » 3 s
FAvH SirF APS3R WA F - o G->T # R e 5 30% HE7 =ik
H 7 10% 0 3 B3R & hL B (p< 0.0001) o g < FRA AG>T @R ke
ttébl‘#?:[%'g + 5 EGAHE R cAyan® (76 ) 30 & i B X L1 v MEREN
93%7% H 4 M % > £ 20%(6/30) P53 A A % ¢ B B ¥ o ¥ Ap53 R ¥ Ak
% 8 5 o Brennan® (77 ) % RE SR G 39%-42% ¢ 1 IRpS3 A FI R ¥ -
B¢ gk % E58% &7 kel 2 F 17%F p534& FI R % - Liloglou
% (78) WH13B v v~ 15~ 20 T oF]~ 1218 ¢ FPRE 5B T BEA R
BookpAigEEeie e 30T H (2204 /%) > 13 £(<20
Flx) 8 g (e &5-18F) 14 %% ik BB Rpmepb3 L Flar R
g7 $520B 4~ (31%)F pS3A F1 R ¥ 'C—A#F 5 1 > 5 HP5S3
B F R RN gt iy o 143 X FH R G LE(T%)F pS3 A
FIR % 51 L4 3 195 (37%)F p53 24 F1 % % (p<0.02) -Hsiehx (79 ]
AR L B IRTS LG S~ R R IR Sy o B ¥ 43 1 (57.3%) 7 pS3
FIR % 51 &g s R ik 0 2 ¢ 151(29.4%) 5 16 £ sk
HhIFENT Y o B 0 T 1 (43.7%) 14 2 15 & R s dhe g B ¢ 9 £ (60%)
FPS3& FIR % om 2277 pS3& FIG—T # & 5 20 %(90.9%) L= % -

i A B EF K i AT R A {r p53 £ ¥ chk 57 4 > Kuo ¥ (80
37 B v R pd3 A AYT w4 LREFEFE Y 0L 2 CoT R
T LRI 0 R 18 GoA R 023 L g AR U2
3 Frbfitny o Ry pS3 R oWong ¥ (81 #M 13t H NG 4 %o
113036 FroR A RREIRE NG 8 L0 F pO3 BR % o 1 F T 2 46% 0T

E

A
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R} P53 KL F A o
¥ ¢b Ahrendt & [ 82) 3r2 - w3 106 é’iﬁﬂhj{:f%"a‘f ¥ 3 40 % (38%):
RpAFIKrass 2% > @ 2 x 5:1&*2?&;?;‘5(&‘7,?% 3 ka‘f;ﬁ:43% 0% >
p= 0.001) - Westra % ([ 83] » # B 3 17 sk fF o ©150 F X FF > L& BT
FE R SR 0 2 Koras codon 12 8k % 8 eravt S 4 %] £_30%, 32%, 7% > 14 %
a;ji_'rfﬂ#ﬁ.ﬁwﬁ RS 0G>T # 2 A 5 -Slebos & (84) w i & 27 ¢
RFEE KRR %Iﬁﬂa‘—‘ﬁ’ﬁ 8 - 4% 2 tehK-rascodon12 § %
5% - 1996 Paterson % [85]) v i ~ & = r #25(ICD141,143-145) & F e &
FIPSBAFIRRF &b > TR EFAPE F 47.6% A X TR L AP
BHEE G 7.3%; itipF i oras ztkrh% rE Ui b HAR Y L rﬁ t+_
Gl fy lﬁfv%—*‘ifp;sbrs ™ H-ras A Fm 3 2% F 35%-0 ﬁ"v’ 5 FIT
v H"”&;,&i p53 A FR %12 codon 205 ] 248 B F L0 @ G—>A G—>T-C—>T-
A—G pﬁhﬁ LELr %> 29 G>T At 15% -
nicotine i+ B(a)P % 3 % 7 b it 7] e DNA adducts z_*t>Wang %( 86 )
3+ % 3 Nicrotine f= B(@)P ¢ # 3 g & 4 A%« epidermal growth
factor(EGF) E R H’T‘ EGF z & ; * nlcrotlne ﬂfr B(a)P ruZiE e g & o
# EGF & ngi‘aﬁ s e 2o EGF 114 50 170kDa v 150kDa & fit i+ 3w
Feard e A3 BFTHr g gL &-HFF o
et T R N R L L R
(71) M@ %> BREBWREA T T A XL HFDF 5 > 7]
DNA &g #2234 87 )5 #8 N ef B 0 3 Tk o % 4 = Zk eh sister chromatid
exchange ¢ 3§+ (88 ) EW F B H & ¥ ' 5+ 4 4 H % DNA #
v ooomprd] DNA & =2 [ 89 )0 Stein & . & 12 ;f;f)%vl‘ff'i(S -80 pk-yrs; ¥ i
# 30 pk-yrs) > 11 LB 3 2 FE 4 0 10 £ fme W o o J» ~3 & Hp 325 &
H(F gl #E) BLEM T 2k & 4o~ aphidicolin(F #r 4 DNA L=)is o B4
L R 1 e gl s D ,fs:;-%v;;rg\'g T s & yNp ﬁ»‘}ﬁjﬁﬂ%:ﬁ%% ) fgrv,s %
B F s BRETA 0 ¢ 35 23 3pld.2 From A F] FHIT (fragile histidine triad)
ﬁvFRA3B p &4 % £_0.0126 > 0.0003 > &g 4% F e 5 7 3 4o 933 BRET A o ©
AR T AFF T RBp P T O SR gm,z;;g\;tm i
[ 90] Chang % [ 91 ) &dr £ 8228 FHIT A Flenghid 4 5 32 gt & 4(8%) »
Ry E g 31 4r gifﬁ’,;}%'&(gl%*}; R ERE Y )0 A ﬂf’?ﬂf‘%_fﬁ« FHIT
A FmRNA 2 3o T4, %% 11 £ (36%)F # & “?#"rhmRNA(4 Zin
pﬁééymmRNA 2 ¢ *ﬁﬁﬁfrmmRNA 5 ¢ %% mRNA)> # ¢ 10 &3
TR IRE S Y e v e 41%2 FHIT chd & % 4 ﬁh,%\g ) A van
Heerden % (92) mﬁ; E 71%(12/17)r viedp FHIT end B 4 ¢ gt &
% > # ¢ 50%(6/12)=7 FHIT mRNA 7 £ % - Tanimoto % (93] % 1 2/7 ehv ¥
B p%¥s § 72 ¥ OFHIT mRNA > H ¢ — 2 A H3 E %S0 -
2 J éﬁrtﬁ 4 B om R EE R R FHIT A Flensg (v 20t 5 143 6% (94 -
¥ 3 - &7 a4f31 heat fo burn #F I pF > A Z 4 % K (tan)Hwe B
FIR AR A A MR B e B A chgap juction § e (EF 0 @ ] e e
% /43 “hgap juction ¢ & = *d 8 = & “tumor promoter” [95] -
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216 A X EH? REpP T o3
FEES) AT
Rasmussen et al 4] DNA %5 % 27 i 4

(1975)

Hopkin et al # ® s SCE ¢ 3 *r
(1980)

Borish et al H % DNA %7 %] » #r4] DNA & =&
(1987)

Stein et al (2002) % ¥ 3§ 4 %% 55 2 FRA3B #74|
Chang et al (2002)  © #z/% % 50%FHIT MRNA £ ¥ » 71%FHIT -5 F i
)
Kisielewski et al i 6%5@???;&,% FHIT A 5] &
(1998)
Eisenstadt et al p53 A %4 4 G>T HEH % &

(1996)
Hainaut et al (2001) p53 % %] G—>T # & b4 5 30% > 4 B34 7 5
10%
Brennan et al p53 & F] R % FFH XA F 58% 3 Xk ol 17%
(1995)
(1|5i£;$g)glou et al p53 A F % REFHAETF 1% 2 2FH G 1%

Hsieh et al (2001) 15 # 7 wjfent w4 4 ¢ O £(60%)F ps3 & 7 %
%072 22 +3 p53 4 7 G—T #E %4 20 £(90.9%)

L4
Kuo et al (1999) 4 é?vl*;,ﬁidﬁgj Pl CoT &R 07 f;ﬁiﬁ'rs;;c;\;:@vg;
1% GA#ERF

3

f
Wong et al (1998) v OVERy 413 %A 0 2 836 % kAR K 0§ p53
Ahrendt et al (2001)  # sk % 38%7F RE A F] K-ras R » ¥ RS K
Westra et al (1993)  # s 7 % 30%- 32% K-ras codon 12 § 2R %
Slebos et al (1991)  # s 3+ % 8/27 K-ras codon 12 § 2% %

Fo8 FREBRFEC - F-mpBriR2BANERS

BAM- B thAFIE L HAFP REF TR £ R
AR Tz FRHATIART AL ZH I (D)ASHAT A PP RES
kP F e e ()3 A @ yE A ) ¢ s dikinases, phosphatases, transcription
factors, cell surface receptors, receptors for drug metabolizing enzymez_ £ #] o
(3)infrastructure genes * § § i@ i chz &
BFFraRBy T o AP LSRR HEZ R TS A
A NBREAR ST BRSNS kA5 196000 18 o F I AR TRE T S i
TG B R BHER o % — 1p(phase I) =it 4% % 2 cytochrome CYP (CYP) 5 4 -
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TR RN R KR RS F (e AXEF ¢ hbenzo(a)pyrene) o de t
3 g 3 3(-0H) - Fla S it $Ji}i Rpten? BFAP o ¥ iohip
o TR R aER o @A A TRk o 5 - dp (phase 1) o ik P #

(drug-metabollzmg enzymes, DMEs) # 3=glutathione S-transferase (GST) > N-acetyl
transferase (NAT) - UDP glucuronosyl transferase - epoxide hydrolase % - # i *
glutathione > glucuronic acid > sulfate > cysteine 2 acetate » fei& it e B A 4 % & >
B2 A5 L MRS R aAR PR B fES 8% o iy @ GST {vNAT ~ &
e - AR L R R RB S EF (96) -
a  ¥- #B BRE &
A RE mCYPg - pREM YR RBpAFIRE S adpiit > ¥ A 510
o ¥ e 5163 %% (CYP 1A, 2A, 2B, 2C, 2D, 2E, 2F, 3A, 4B, 7, 11A11B, 17,
19, 21A, 27) > § FE 1 REPfhi & ZCYP 1, 2, 3>~ Zdrug-metabolizing
CYP:» ~RACYPefi 2 iafts 28 5 B A5 2 FRRDEEFE > F
M PR A E R M
CYP1Al (aryl hydrocarbon hydroxylase, AHH, benzo(a)pyrene-3-
hydroxylase ) £ #] %+ 15q22-ter > CYPlAl’ﬁ 12 e flfa > B A 5p 2 & DIt
SRR cE R T TR Fr'pf o YR I ¥ ﬂ A uﬂ.% B R F g % CYP1Al:
MRNA > W Msp |7 *» 2 = -] 05 £ > @ 7 restriction fragment length
polymorphism (RFLP) - 5 Msp I*» 2% » & ff> en% =& ] (rare allele) > 5
W &S g e = F](genotype C) K fe & BrehiE G 4S € 4 (97 ) -
CYP1A2 (arylamine hydroxylase) 3 5161 *<fAfe> A 553 b B A F 7
£ £ 8 EL 2 ¥ 5 i aromatic amine# & J& 4 (2-aminoanthracene,
2-aminofluorene, 2-acetylaminofluorene, 4-ABP, 2-NA » 2 % 3 ) 0
nitrosamine - 4= : NNK) > heterocyclic amine{raflatoxin B1 » = # i¢ caffeine
it {7 demethylation - 3%f% 2% 1 & 305N > & F RS A Y~ % 53
o AEEOATNG A B/ 0 B/ MK
CYP2D6 i +3%K+ % TL debrisoquine(— &%t ’gf]L#fr’ﬁ?'Jé‘i"J vk AR g RR)
FAMEARI D F L EPHE (poor metabolisers, PM) 2 R L < it b4
(extensive metabolisers, EM) » EM et i 224 § PMe010-200% - & L PM
A) >t 84 A CYP2D6 intron 3/exon 4% J w0 ) IG—Acrtransition -
] A ¥ ehdh B (splicing) © Fl@ é.#idebrisoquine-4-hydroxy|aser’v’ﬂ'}é 1 o
CYP2E17% 493 "k s> 7 &3 R en A s v i Jl lm¥e 2 & Blv "2dh
e B AL - A - £ & DR B P 0 4o 0 benzene, butadiene, carbon
tetrachloride, vinyl chloride, NDMAZ # p % 3 conitrosamine : NNK» ¢ #
e A E D o 4 SZaniline > ¢ iR 2 {5 R B> 2 F ERsa [24Pst 16772
) ﬁis*rm mF 5 Al % L ¥ Al (wild type) @ Rsa l(+)/PstI(-) > & % cl >
% W7 (hlgh expression, HE) ; % 2 74|c2 : Rsa I(-)/Pst I(+)&_i4 & 57|
(low expression, LE) -
CYPBAL A2 i~ BF 3 £ £ B #5-1088 > 4 & AR S 2 EH ahik
# 4enifedipine, cyclosporin, 17 o -ethynylestradiol, erythrocine » B = 5 = & :
CYP3A3:>CYP3A4:CYP3A5:CYP3A7- H » CYP3A4E aflatoxin B1, aflatoxin
Glei & F it ps (98,99
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#Hecht (48] éjglev‘ i & 7|5 BEnitrosamine 3 it iz ¢ {vCYP7
F b oo X BUR B ¢ 3% Plcarbonyl reduction et '&ﬁrCYPm Moo
pyridine oxidation= i F#-{rCYP 2B173 #5 :kd5 frCYPLA2 ~ 3A~ 5 M > «
-methylene hydroxylation: % #{eCYP 2B1 ~ 1A2 ~ 3A ~ 1A ~ 2Al5 #% 3iEdy
m 2A ~ 2F% 3 B > a-methyl hydroxylation= i 3-{-CYP 1A2 ~ 2Al1 ~ 3A5 &
5 sEPp m 2B1 ~ 2A» F B o & A FEePSFoi g B nitrosamine ¥ itk FhE Az ¢
feCYP2 B/ § 4o 4 14 o 3 **PAHZ CYP2 4 5 2 & 11 CYP1AL 5 &
(100,101,102,103,104 ) > CYP2C94-CYP3A4~ 3 = /I%#&'J[ 103 ]; ¥ ¢t Heidel
% (105])# 7 &% #gp PAH 7.12-dimethylbenz(a)anthrancene{=CYP1B1% R -
CYP1A1£ PAH i Ftaryl hydrocarbon hydroxylnase enzyme3 & (102] > & %
d Nakachi% [106) # 3| % CYP1Al#% 462%= 4 it o isoleucinei® % % valine
PR{e B g E sl A e e (TR E AT L G AR
fw pe4E3t Y 0 M % - 4p(phase 1) 0 p & 2 cytochrome CYP

(CYP)fer ~ ¥F]~ v dp B3 2 5 > Liu% (107) W RI71 4 8 4c % & 24
MEER A e bor s v F] sl 0 {399 £ 2k & ICYP2ELA F14)
I Ak A <24 pack-yearsie o v g s U RE] S vzzf—f%i 2 14| 2 CYP2E1 cl/cl
gt g 1 2bap % (100% vs 92% > p = 0.033) &?Tcléﬁ A F]F A 3 4
i N vi’ﬂ%ﬁﬂf‘ R e >24 pack-yearsiam £ B - CYP1AL
for ~eF]s BT T x> ’%;‘; L8 1.50314. 19""3 3¢ 4 (1100,101,102108,109 ) -

P Sato® [109) A3 i @ * H RN E’f CYPlAlval ook ) o
WAooy Gy ﬁi CYPlAl"a'ﬂfrnuII GSTMI14f v ¥2 g chg 4 £ 40 & |4
[109 110 ) %zr'SatOEE (109 ) F’ FpEE S CYPlAl"a'frnuII GSTM1H =5 & 1t
% 10.2 (95%Cl 2.70~38.52) » & % ®] 1% & LL A ] % 4.19(95%Cl 1.59~11.1) v
2.24(95%Cl 1.39~3.61) -

%17 X ZFCYPsshs |+

CYP 5. AdJ M- e B TRET AT R

CYP1Al 15q22-qgter 512 852} B(@P, 2-AAF

1A2 15 516 g 2-AAF, 4-ABP,
Glu-P-1, 1Q,
AFB;, Typ-P-2,
2-AF %

CYP2A6 19913.1-13.2 494 e AFB;, NDEA

2B7 19912-q13.2 491 g AFB;,,

2C8 490 B
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2C9 10g924.1-24.3 490 SR

2C10 490 SR

2D6 22q11.2-qter 497 SR

2E1 10 493 BEHE NDMA, NDEA

2F1 19q12-13.2 491 3

CYP3A3 504 SR AFB;

3A4 503 VR AFB; B(a)P-7,
8-diol, 6-AC %

3A5 7021.3-922 502 BEHE

3A7 503 BEHE AFB;, 1Q

CYP4B1 1p12-p34 511 PndE

CYP7 504 BFEE

CYP11A1 15 521 steroidgenic

11B1 8021-22 503 E

CYP17 10 508 steroidgenic

CYP19 15021.1-21.3 503 steroidgenic

CYP21A2  6p21.3 494 R

CYP27 2933-qter 499 BEHE

b.

T KR ¢ Kawajiri K, Fujii-Kuriyama Y: CYP and human cancer. Jpn J Cancer Res 1991;82:1325-35.

PERTEE
GST+ & 7 - #p% » # it v% {23 > ¥ £0.1 mMshglutathioneif +

B - LARCYPE L iRy BFAS » e OREh > F P2 7% o &
#GSTs3 = #f : Alpha, Mu, Pi, Theta - GSTM1 » GSTM3 ~ GSTP1{~GSTT13%
FEF N R 2 N8B 4o benzo(a)pyrene % H i polycyclic aromatic
hydrocarbon - monohalomethanef-ethylene oxide - GST-mu (GSTM)*% &_& ¥
Lo 2P GSTML$ = 3] : GSTM1*0, GSTM1*A, GSTM1*B - GSTM1*0 %
£ 4] (null GSTMYL) » j&3 g 4 33 » ¥ 5 4e o &0 ~ 86 ~ vl ~ &
B AR 2 ERBE S v IR R L a2 3 null GSTML
Fe v FVR A RIS 2 BEF - Hung (111 ) v 412 v 2w % 123
v 2% & # " multiple logistic regression analysis - 3 3.3 GSTM14v/
GSTTL1: f»c4 A% » € GSTMI{eGSTTL 2 & % 4] » s 4 e & v "oy
s i BB 4.6 (95% C1=09-23.7,p=0.08) ; % ik > A 713
= CYP2EL cl/c2#c2/c2 » v-cl/clfe & v "l s e 128 » 2% B £4.7 (95%
Cl=1.1-20.2,p=0.08) -

GSTM373 & ¥ 3](GSTM3*A) % % £ A](GSTM3*B) » * Fix *+ % —
> GSTM3AAZL F13| 7 i H 4c f‘aﬁ_ vER e et (112) o
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