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Al∞h'Ol∞田umptionis a pr'Obable risk fact'Or w池 reg紅dω ∞，lore伽 ln回 plasm.G回出cpolymorphisms， aldehyde 

dehyc加gen蹴 2(ALDH2) Glu487Lys and al∞h'Ol dehydrogen蹴 2(ADH2) His47Arちwhichhavea油:ong血伊ct'Onal∞h'Ol

meぬ加lism，are∞mm'On泊Ja伊nesepop叫副'Onbut首leirsi伊盟問n田 f'Orcolorec鈎ln田 'plasmremainsωbecl組fiedind伽 il.

We也田foreconduc鈴da伺鈎・c'On仕01study wi血 224町 mpωmaticcolor国飽1aden'Oma伺おsand 230 pop叫ation-ba鈴 d

co曲 olsmatched for砲e血 dse}ιA伽 adjus回 .entf'Or sex， age， BMI， srnok宣ng由加s，dr恒lang剣山， exercise， m耐由m担

consumpti'On and :family history 'Of∞，l'Orec匂1adenomas or回ncers，也eADH2 Arg allele was f'Oundめ beassociated with 

hぽ 郎ed由:k，the odds rati'Os(ORs) being 1.41 (95o/oCI: 0.92・2.18)血 d2.40 (1.00-5.78) f'Or the回slArg佃dArgjArg geno蚊戸s，

尚早町tivel'手wh悶 snosi伊週.cantassoci副'Onwasf'OundおrALDH2 genotypes. In h伺 vy耐nkers，ha'由 gALDH2Lys+叫也

ADH2A培;+showed ORs 'Of 8.39 (1.69-41.5の，∞mparedwi也nondr包kers，having ALDH2 Glu/Glu wi也ADH2阻sIHis.1n

∞nclusion，也.epresent蜘 dysu路樹也epolymo中，hismsof ADH2 and ALDH2 can mod埼， the influence 'Of al∞h'Ol 

∞，nsumpti'On 'On∞lorectal adenomas risk 

Key Words ∞，lor，町匂1aden'Omas， drir面n!与 gene喝n吋ronmentin'旬:raction， ALDH2， ADH2. 

Introduction 

The maj'Ority of∞lore伽 1cancぽ包血ou出tω 副se企omadenomas， Alcohol∞酬nptionis a probable出kf蜘 rwi血

児中田tω∞lorec凶aden'Omasand∞lor，田凶C組 cers1).百isin邸お吋risk凶ghtbe caused by ethan'Ol via cωarcin'Ogenesis， 

induction 'Of DNA hypomethylation， or飢m'Orpromotion， but might also result from its me帥 oliteace匂ldehyde，which w出

qualified出 aprobable carcin'Ogenωhumans. Alcohol is 'Oxidizedωac自 l白:hydeby the al∞h'Ol dehy伽 'genぉeenzymes 

(AD出)，句eciallyby ADH2. Ac闘 ldehydeis伽也.er'Oxidized into ace蹴 byaldehydedehy'伽 genseen勾mes(ALD同，組d

也is'Oxi也ti'Onowes much t'O ALDH2. En∞ding genes f'Or these two r明蹴n凶 vealc'Oh'Ol圃oxidizingc叩油出6白血d合加king

behavio工Reg副 ingADH2A119儲，the47Hぉallelerepresents a叩lperactive叩bunit'Of ADH2伽 thasめouta40tim田 higher

也血血eless叩 tiveArw'Arg from 'Of ADH2. As for也.eALDH2m凶871戸 polym'Orphisrn，也e487Lys allele，回.codesa 

ca旬刷伺llyinactive訊.IbunitIndividuals wi也也.eALDH2 Glu/Lys genotype have only 625% 'Of n'Onna1 ALDH2 487Glu 

protein; indi，伺出ga dominant effi田t'Of ALDH2 487Lys.τ'he ADH2 47l!iおandALDH2 487Lys alleles leading t'O high 

ace匂ldehyde∞n田n回ti'Ons，are clus知吋inEast Asian pc可pu1a姐onssuch as Japanese and白泊ωe.百leref'Ore，也ぉetw'O genetic 

polymorphisms m吋埼r也e的記ngha凶組dare expe伽 dωaffectαC血 d∞，l'Orec凶 adenom出 riskH'Owever， rare 

evidenl回 isavailable for the∞mbined加pact'OfADH2佃 dALDH2 polymorphisms 'On∞l'Orec匂1adenomas risk by alc'Ohol 

金主面ng.

百巴primarya血 of他伺se-c'On回 l副均bωinvesti伊総也.eimp制'OfADH2 and ALDH2 po切n'Orphisms'On∞l'Orec凶

adenom出 riskWe al却 eva1閣総dpotential interactions between也.etw'O polym'Orphisms阻 dal∞h'Ol∞'nsumptionwith regard 
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t'O∞，1'0時制aden'Omぉrisk.

Materials and Methods 

鼠lbjectselecti'On and伽tacoll町 ti'On:

τ'he戸rticゆ臨血d由lta∞H耐'Onme血吋f'Or也iscase-con回 lぬldyhave been desαゐedpre吋∞slyinde凶f>.Brief1y， 224 

c'Ol'Orectal aden'Oma伺蜘(l59m叫 65w'Omen) and 230 h剖也y∞n加，ls(160 ffiI叫 70w'Omen)，金珂uencymatched f'Or砲e

佃dsex，werer町 耐d De凶led凶 rmati'On'On dem'Ographic ch紅司脱出伽:，personal medi伺lhi釦 'ry，山田lphysi回lac制臥

cig蹴 t匂sm'Oking血d企泊kingh油its，凶ke'Ofm叫tivi回世田， andhisωry'Ofcol'Or国鈎1aden'Omas 'Or回目ぽinthe白百t-degree

rel組veswere∞11印刷by凶 nedinterviewers. Al∞h'Ol use wぉ ca句:'Orizedinωnever血deveruse wi血∞田町pti'On'Of 

<30'Or三30rnl 'Of ethan'Ol per day. 

G四'Otyping'OfAWH2姐 dADH2:

DNA 'Ofeach四lbjectwas e油田制企'Omthe bu時， C'Oat :fracti'On. Gen'Otyping was凶sed甲'Onduplex PCRs前血血e

∞nfr'On出gtwcト凶:..p伽 .erσCRベコ1PP)meth叫 3>.Brief1y， f'Ourprimers f'Or也eADH2polym'Orphism血df'Ourprim郡 f'Orthe

AWH2polymo中，hismwere mixed in a 25凶v'Olume叫也 02mM削Ps，O.釦'OfAmpliTaq G'Old DNA polymerase阻 d

2.5凶xl0PCR buffer including 15 mM Mgc12.官1ere叩ltswere∞nfumed by the PCR res仕icti'Onfragm回 It1，田gth

polym'Orphism me也odusing MslI f'Or bo也p'O~戸n'Orphisms.

S凶 sticalanalysis: 

D臨 :rences'Of characteristics between c出国 and∞凶'Olswere assessed田泊gtheα岳 町laretest 百路面rdy・1胎inberg

珂凶ibriumw:ぉ也氏:kedwi血也e白 i勾 四etestUn∞nditi'Ona11'O廓ticre伊 ssi'On組alysiswas empl'Oyedω回也nate也eod也

副'OS(ORs)佃d∞nfiden田 int，ぽvals(95%αs) f'Or theぉsoci組'Onbe岡田ngen'Otypes and出k'Of∞，l'Orec包1aden'Omas. 

Ac自由国en飴 weremade f'Or matching v出品1田(唱e，sex)血df'Or possめ，le∞n島田ders. C'Ov抑制 wereiden岨edas

poten由1∞nf'Oundersby exanlInIng世1eirdis仕ibuti'Onby case-con仕'01s凶凶.百1e∞v副ateswere included in the model if世1ey

changed the ORs by m'Ore血佃2似'Orsi伊 班 畑 町changed也e肱.elihoodIati'O S凶 stic(p<O.05) 'On univ出抑制，ysis.Al1 

期出世田lte由 were抑Eトsided血ddi能renc田 werec'Onsideredωbes凶 sticallysi伊盟国ntatpく 0.05. Al1 analy.鈴swere

perf'Ormed using SAS S'O食ware，versi'On 820 (SAS In副知te，Inc. Cary， NC， USA). 

Results 

D四 1'0伊phic組dlifestyle charac刷 stics'Of世1e224 col'Orec匂1aden'Oma伺蹴血d230∞n回 lsare sh'Own in Table 1. 

Differences were 'Ob町 vedin the伽 ib凶'On'Of cig的住esm'Oking between伺 部 組dcon加1s(p=0刷 f'Ormales). A 

si伊坦cant1yhigher proporti'On 'Of回seswi血 afa凶lyhi蜘 'ry'Ofc'Olor蜘 1aden'Omas 'Or 棚田rthanconl凶，lswere f'Ound (p = 

0.01). 百1erewere n'O si割ficantdi民rencesin也edi甜ib凶'On'Ofse>ら加布mぉsindex，創出ngs匂tus，vig'Orous exercise， 'Or 

m叫d吋旬n血∞llSUlllpti'Onbetween cぉes佃d∞ntrols.

T油le2 sh'Ows gen'Otype di紺ibuti'Onsf'Or ADH2 and ALDH2祖 dc'Ombinati'On， and也eirORs and 95% CIs f'Or∞，l'Orectal 

aden'Omas.τ'he gen'Oty戸企珂uenci路島，rall the polym'Orphisms were in a∞'Orl也n田 wi也白血rdy-We凶句珂凶ibriumin 

c'On回 lsand allele frequencies were also in邸 c'Ordan田 wi也倒加時0出 inJ:却処 Si割ficantlyincreased risk 'Of∞l'Ore由 l

aden'Omas was 'Ob町 V吋 wi血ArgjArgrelativeω皿S/HiS(OR: 2.45; 95%CI: 1.06・5.66;trend=O.∞5 f'Or ffiI吋el1)，whereas n'O 

si伊週間ntelevati'On 'Of risk was 'Obsぽvedwi血血.eALDH2 gen'Otype al'One. In the analysis f'Or c'Ombinati'On， c'Ompared wi也

subjects having AWH2 Glu!Glu wi血ADH2回sIHis，砲.e-sexadjusted ORs組d95%Clsf'Or也'Osewi也AWH2Glu!Glu組d

ADH2 Arg+，ALDH2 Lys+ andADH2回d五s，血dAWH2Lys+ andADH2 A屯+w悶1.32(0.81・2.1め，0.79(0.49・1.29)，and 

1.56(0.92・2.61)，間早田tively.Am叫elincluding∞nf'Ounders showed similar associati'O乱

InTable3，白血pact'Of c'Ombin吋 g四 0勿pes'OnCRC出k蜘岨edby alc'Oh'Ol伯凶gis presented as ORs adj回総dお，rse}ら

砲、 BMI， sm'Oking 期制S，企恒kings岡山， exercise， m凶制飽min∞田ump託'On担 dfinnily hlst'Ory 'Of∞，l'Orec飽1aden'Omas 'Or 
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回n阻'S.In h朗巧rdr恒kers，having ALDH2 Lys+ wi血ADH2Arg+ showed ORs of 8.39 (1.69-41.5の， com阿吋 wi也 non

企inkers，ha吋ngALDH2GlulGlu withADH2 His圧五s.

Discussion 

Inpresent由均rfOlmd四bj田tswi血ADH2Arg a1lele had a higb.er出:kof developing color郎防ladenoma白血血osewi也

ADH2阻d五sgenotype，制自ofound制 higb.al∞hol∞邸umptionmo武 marl<edlyin，α回 sedthe出:kof∞，lorec匂l

adenomas in subj田包withADH2Arg a1lele andALDH2 Lys a1lele. 

Previous叩ide凶 ological蜘 di回出0時 or凶 asi伊血.cantlyhigb.er由:kfor∞，lorec匂lc組問andωfPhag叫 canc町制O略

J叩組問wi也ADH2Arg a1lele，∞mpar吋 ω也0田 wi也ADH2His/l五sgenotypel，刊.There are possible explanations伽也e

effi拙 ofADH20n国民inogen蜘 .τhehigb. ri止ADH2encoded by ADH2 Arg a1lele凶ghtbe exposed to low，ぽ doseof 

ace飽ldehydefollowing heavy alcohol drinking for hoUl'S. Especia1lぁ individua1swi也bo也也eADH2 Arg a1lele and ALDH2 

Lys a1lele tend not to e可制四回al∞holflushing， and diminished泊旬田ityof the aversive flushing response has b田nfoundto

be positively as叩 ciatedwi血血ilyal∞holconsumption 6). SU:町民tswho∞，nsumedal∞holic beverages組 dcarried susc叩由le

genotypes 叫:>erienceda inα回sein由:kof developing colorec匂1adenomas， much higb.er白血也osewho were non-剖nkers

and did not cany susc叩由legenotyp白 ofADH2組 dALDH2.

百leADH2A屯a1lele凶.gb.t， under certain∞nditions， incre蹴也erisk for colo蹴匂lad償却'mas吻 m田:hanismsof也e

in旬ractionbetween genes and dr加kingbehavior. 0ぽ presentfindings伺npro吋deadditiona1 information about the role of 

al∞holon∞lorec飽1adenomas in Ja戸n.

References 

1. Matsuo K， wl北aiK，回roseK， lto H， sa加工 S四刷工 bめ工凶ョiT， Kanemi岱uy， Ham司泊aH，珂加aKA

gene-gene in加制ionbetween ALDH2 Gl凶87Lysand ADH2回s47Argpolymorphismsre，伊rding白血:kofcolor明細l

伺 ncerinJap組.Carcinogenesis. 2006 May; 27(5): 1018-23. 

2. Jiang J， SUZl必 S，Xi佃gJ，Kur悩K， Hosono A， Arakawa K， Wang J， Na伊yaT，Koj加a叫Ka加1daN， Tokudome S. 

Plasma回rotenoid， alpha~蹴opherol and re出01concen回丘onsand risk of color即旬lad四 omぉ:A伺毘-control蜘 dy担

Japan. CancぽLett2∞5Aug ; 226(2): 133-41. 

3. 11姐 akos弘A，泊majima，N.，Kaw蹴且， Wakai，K.， K錨凶a，N.，Saito，T.， Ito且，団rose，K.， Takeza組工血d珂血a，K

D叩l砿 pol'戸1鵬 echai印刷onw描lconfron白19twc明 irprlmersσα心TPP)for genotyping al∞hol dehydrogenぉe

beta油田it(ADH2)血daldehyde dehy，伽gena弱 2(ALDH2). Al∞hol佃 dAl∞holism.2∞13June; 38: 407-10. 

4. Yokoyanta A， KaωH， Yokoyanta T， Tsujinaka T， M1脚叫印刷工面倒aT， Kurnag誕百~ 19a踊H， Yokoyama M， 

Wa刷出eI玉FtikudaH， Yoshimizu H. Genetic polymorphisms of al∞hol and aldehyde dehydrogenases and gl'刷出ione

S戸岡田f四 seMl and企inking，smo凶19，組ddiet in Ja戸nesemen wi色鉛oph昭朗l岬IarllO山田H回 rc並oma.

Carcinogenesis. 2002 Nov; 23(11): 1851-9. 

5. Yokoy:細 aA， Omori T. Genetic polymorphisms of al∞hol and aldehyde dehy，伽genasesand由:kfore叩，phag伺 landhead

andneck回ncers.Jpn J Clinα1∞l.2∞3地 r;33(3):1l1-21.

6. 陥旬10K， wl出 iK，阻roぉK，lto H， Saito T， 11司加aK Alcohol dehy，伽genase2阻s47Argpolymorphism凶 uences

合量制ngh油1tindependently of aldehyde dehydrogen蹴 2Glu487Lys polymorphism: ana1ysis of2，299 Ja戸n蹴 S由j田ts.

Cancer Epidemiol Biomarl<ers pr肌 2∞6May; 15σ):10仰・13;

2007年3月 10日作成

- 92 -



Table 1. Characteristics ofcases wi也 colorectaladenomas and con仕ols
Cases (%) Con仕ols(%) 

(n=224) (n=230) Pキ

Sex 
Male 159 (71.0) 160 (69.6) 0.74 

Female 65 (29.0) 70 (30.4) 
Age (years) 

50・59 77 (34.4) 58 (25.2) 0.11 
60・69 116 (51.8) 135 (58.7) 
70-75 31 (13.8) 37 (16.1) 

Body mass index (kglm2) 
く20.0 27 (12.1) 29 (12.6) 0.06 
20.0・24.9 134 (59.8) 158 (68.7) 
25.0・ 63 (28.1) 43 (18.7) 

C駒 e仕esmoking (pack-years) 。 70 (31.2) 124 (53.9) 0.001 
1・20 38 (17.0) 38 (16.5) 
>20 116 (51.8) 68 (29.6) 

Drinking s旬旬S

Never 79 (35.3) 104 (45.2) 0.09 
Ever 145 (64.7) 126 (54.8) 
Moderate企inkers(く30m1/d) 83 (37.0) 71 (30.9) 
heavy drinkers (30m1/d-) 62 (27.7) 55ο3.9) 

Exercise 
Yes 140 (62.5) 134 (58.3) 0.36 
No 84 (37.5) 96 (41.7) 

M叫ti吋旬minconsumption 
Current 53 (23.7) 45 (19.6) 0.57 
Occasional 15 (6.7) 16 (6.9) 
Never 156 (69.6) 169 (73.5) 

F佃 ulyhistory of colorectal adenomas and c姐 cer
No 189 (84.4) 212 (92.2) 
Yes 35 (15.6) 18 (7.8) 0.01 

* Examined by t -test or Chi-square test. 

- 93 -



T
a
b
l
e
~
_
G
e
n
o
t
y坦

di
st
ri
bu
由
型

o
f
A
旦
旦
?
_
a
n
d
 A
L
[
)
H
2
 p
oJ
ym
.o
rp
hi
sm
s 

Ca
se
s 

Co
nt
ro
ls
 

T - A  
C  

%  
"、d

' i - n y  

ρ h w -
A u -

O E  
M 一

R  
O  

M
o
d
e
1
2
 

O
R
 

9
5
%
C
I
 

A
D
H
2
 

Hi
sl

Hi
s 

Hi
s/
A
rg

 
A
rg
lA

rg
 

A
L
D
H
2
 

Gl
u
/G
lu
 

G
l
u
/
Ly
s 

Ly
s l
Ly
s 

A
L
D
H
2
 a
nd
 A
D
H
2
 

Gl
ul
G
lu

 an
d 
Hi
sl

Hi
s 

Gl
u
/G
lu
 a
nd
 A
rg
+
 

L
y
s
+
a
n
d
H
is
眉

is
L
y
s
+
 a
nd
 A
rg
+
 

M
o
d
e
l
 1

 ad
ju
sぬ

df
or
s位

佃
da
ge
;

M
o
d
e
l
 2

 ad
ju
st
ed
 f
or
 s
ex
，
 

ag
e，

 
B
M
I，

 
sm
ok
in
g 
st
at
us
，
 

dr
in
ki
ng
 s
ta
tu
s，

 
ex
er
ci
se
，
 

mu
lt
iv
it
am
in
 c
on
su
mp
ti
on
an
d 
fa
mi
ly
 h
is
to
ry
 o
f 
co
lo
re
ct
al
 a
de
no
ma
s 
or
 c

阻
ce
rs
.

12
8 

7
8
 

18
 

15
4 

67
 

9
 

1.
0
0
 

1.
3
7
 

2
.4
5
 

14
2 

7
0
 

12
 

14
0 

7
4
 

16
 

A υ 1 d 唱 1

n v Q J 。0

1 0 0  
a 斗。 o a 斗。。o o q d a且 守 弓 3

S 斗 。 。 司 L r o

n y a品 T 4 U 司 4

A U 司 4 n y ζ U

0 3 3 5  

噌 l ' i n u ' i

(
.
0
 

中

Re
fe
re
nc
e 

0.
91
-2
.0
5 

1.
0
6
・5
.6
6

1.
0
0
 

1.
41
 

2
.4
0
 

Re
fe
re
nc
e 

0.
92
-2
.1
8 

1.
00
-5
.7
8 

Re
fe
re
nc
e 

0.
61
・1
.
4
2

0
.3
6-
1.
93
 

Re
fe
re
nc
e 

0.
82
-2
.3
3

 
0
.4
6・
1.
3
0

0.
94

・2
.8
1

Ta
bl
e 
3. 
Ge
no
ty
pe
 d
is

仕
ib
ut
io
ns

o
f
A
D
H
2
/
A
L
D
H
2
 a
cc
or
di
ng
 t
o
合

泊
ki
ng

st
a卸

s
a
n
d
血

位
O
R
s
組
d
9
5
%
 C
Is
 f
or
 c
ol
or
ec
ta
l 
ad
en
om
as
 

A
L
D
H
2
 G
lu

/G
l
u
 

A
L
D
H
2
 L
y
s
+
 

A
D
H
2
 H
is
l
Hi
s 

A
D
H
2
 A
rg
+
 

A
D
H
2
 H
is
lH
is

 
A
D
H
2
 A
rg
+
 

O
R
s(
95
%C
Is
) 
fo
r 
co
lo
re
ct
al
 a
de
no
ma
s 
s回

ti
fi
ed
b
y
 d
ri
nk
in
g 
le
ve
ls
 

Al
l 
su
bj
ec
ts
 

1.
00
 (
Re
fe
re
nc
e)
 

1.
38
 (
0.
82
-2
.3
3)
 

No
n-
dr
in
ke
rs
 

1.
01
 (
Re
fe
re
nc
e)
 

1.
01
 (
0
.3
9・
2.
64
)

Mo
de
ra
te

合
泊
ke
rs

1.
02
 (
Re
fe
re
nc
e)
 

0.
87
 (
0
.3
5-
2.
17
) 

H
e
a
v
y
 d
ri
nk
er
s 

1.
03
 (
Re
fe
re
nc
e)
 

1.
59
 (
0.
72
-5
.2
9)
 

Re
fe
re
nc
e 

0.
62
・1
.
3
9

0
.3
6-
1.
75
 

0 3 3  

0 9 8  

' i A U A U  

0.
78
 (
0.
46

・1
.3
0)

0.
77
 (
0
.3
5-
1.
71
) 

0.
59
 (
0.
22
・1
.5
7)

0
.5
9
 (0
.1
2-
2.
75
) 

1.
52
 (
0.
83
-2
.8
1)
 

1.
31
 (
0.
53

・
3.
26
)

0.
93
 (
0.
29

・
2.
98
)

3.
07
 (
1.
61
-1
9
.5
) 

O
R
s(

95
%C
Is
) 
fo
r 
co
lo
re
ct
al
 a
d
e
n
o
m
a
s
 c
o
m
p
a
r
e
d
 w
it
h 
n
o
n仕

in
ke
r
ha
vi
ng
 A
D
H
2
 H
is
lH

is 
a
n
d
 A
L
D
H
2
 G
lu
lG
lu
 

N
o
n
-企

泊
ke
rs

1.
0
0
 (
Re
fe
re
nc
e)
 

0.
99
 (
0.
41
-2
.4
1)
 

0.
97
 (
0
.4
7・
2.
03
)

1.
3
9

 (0
.9
2-
3.
24
) 

M
o
d怠
ra
te

dr
in
ke
rs
 

1.
89
 (
0.
58
・3
.3
3)

1.
61
 (
0.
72
・3
.6
5)

1.
73
 (
0.
70
・4
.3
1)

1.
23
 (
0.
45
・3
.3
7)

H
e
a
v
y
 d
ri
nk
er
s 

1.
1
3
 (0
.5
2
-4
.2
9)
 

1.
9
4
 (
0.
97
・7
.3
4)

0
.3
6
 (0
.3
9-
1.
43
) 

8
.3
9

 (1
.
6
9
-4
1.
54
) 

O
R
s
 a
dj
us

旬
d
fo
r 
se
x，

 
ag
e，

 
B
M
I，

 
s
m
o
k
i
n
g
 s
ta
旬
s，
合泊

ki
ng
st
a飢

s，
ex
er
ci
se
，
 

mu
lt
iv
it
am
in
 c
on
su
mp
ti
on

佃
d
白
血
il
yh
is
ωr
y
o
f
 co
lo
re
c凶

ad
崎
n
o
m
a
s
or
 c
an
ce
rs
. 

Re
fe
re
nc
e 

0.
81

・2
.1
6

0
.4
9・
1.
2
9

0.
92
-2
.6
1 

n u 。 。 。 。 内 L

0 3 1 k』

' L 2 1 h u ' i  


