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Excessive alcohol consumption is associated with increased risks of many diseases including cancer. Individuals who

regularly consume excessive quantities of alcohol have a greater risk of developing head and neck cancers such as
esophageal, pharyngeal and oral cavity cancers if they are deficient in ALDH2 expression compared to normal populations.
We evaluated lipid peroxidation in Aldh2 +/+ and Aldh2 —/- mice after they had been subjected to acute ethanol
exposure. Malondialdehyde (MDA) level in liver tissue was evaluated as a biomarker of oxidative lipid peroxidation.
Although the ethanol treatment did not increase the hepatic MDA level both in 4/dh2 +/+ mice and in 4/dh2 ~/- mice,
the MDA level was significant higher in the Aldh2 ~/— mice than in the A/dh2 +/+ group. The MDA level was also
significantly correlated with olive tail moment in blood and the level of 8-OHdG in liver tissue. This is a strong
evidence to support our hypothesis that oxidative stress is more intense in Aldh2 —/— mice than in Aldh2 +/+ mice. Our
results suggest that ALDH2-deficient individuals may be more susceptible than wild-type ALDH?2 individuals to

ethanol-mediated liver disease, including cancer.
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Hrpgh S5 oFE BIES Oge 4389 A¥E
7} 71e} (Blum, 2001; Dey and Cederbaum, 2006). Aol
FHE olEEe 43 g dFAE A (aleohol dehydro-
genase; ADH)oll 93] otA|Edds| =2 tiatd & Tha
S|s| =24 B A 2 (aldehyde dehydrogenase 2; ALDH2)
of 9sfl ofMEAteZ thAlE o] vlE ) (Agarwal and
Goedde, 1992). ANer&o] Al AA Foll& T free
radicalo] Ao} Al A 4bshA ~EH2E FEshks
Ao7 Lde)A i (Bondy, 1992; Nordmann et al., 1992;
Ishii et al,, 1997), &32&2] 574 Fo7F &4k e] A4
& F7MNZITHE R3S Q)Th (Reinke et al, 1991; Bondy
and Orozco, 1994).
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=9l ZE3 ofrlo} AFY ¢k 50%= ALDH2
gene2] HEAHO|Z 23] ALDH2 &4do] A5te +4
8-S AU AT} (Kee et al, 2003; Oyama et al., 2005).
ALDH2 &4¢] Agte Algre #=dh o] 4a8S 4
#H3 725, ALDH2 270] F& Abgol H)3) Axtelu
TAY T BAEe] FostA w2 em 49A
t} (Yokoyama et al., 2002). o}F&71A] I H &% o) f=
Yl A Al ghgkovt fE3t 7Hd § dhube ALDH2 54
o] gdoll whet Aol A ol ghg tlababgel WstEx
o|& Q3| A5tH 2Exe B Amrt AR oE 7}
Aotk & AFHE HAATFE Tt dEhg Fo
of ok AkshH Fxiak &4 HRIF ALDH2 £ &
ol A2FH Zgol & Azt - A3E B
3 v Ao (Kim et al., 2005; Kim et al., 2007). ~Le|v} 23}
X AEYHAT AT §AA EYRER THY Bl o) &
5 8-OHIGE 4 & % WAz el A4
AFSpEgol oA Qlgid e g e AAE THsAdel vt
= 9ol AdojA kS diAtel ofs] HAE = 4kshA
AEY XS v} AasHA #r1sr) gais A &
M2 &4 ool A ATl mAE FHE A AL
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Aldh2 ~/- vh§-2= 200008 Y9
Kawamoto WT-ZH-8 EYgrrol Ao A1-8-59 ) 12
9 7 Aldh2 +1+ R Aldh2 ~/- (C5TBL/6] strains)&
plastic mouse cagesll 4] 12413 (07:00~19:00)2 ¥HA|, 1}
A 12A2F (19:00~07:00)2 o] F$ AE| 2 FAAZ S
o wjgae] 2xE 23~25CE FAFL 5E4Y
¥ #dE BE £ZL 'Guide for the Care and Use of
Laboratory Animals prepared by the National Academy of
Sciences and published by the National Institutes of Health'2]
Tl wel A akgict.

(Kitagawa et al.,

2. Aldh2 genotyping &
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! ethanol £

v‘i’*oﬂfﬂ genomic DNAS $%3}¢] PCR-
amplification W 22 Aldh2 genotypeS ZA3ISITH (Isse
et al, 2002). Z+ 2ol 7ot} e) vhe-2F widste] da
& FoToE 40% ethanol (2 g/kg/day)S 747+ MY 13
AT Tl on gz %Y AeAdrE 4
T T3kt

MDA 5% Ohkawa 5 (1979)2) %
o ARR3IGIT) k- AmSE R 7%21 0.1

£ 20 mM Tris-HCI buffer (pH 7.4) 1 mioll ¥ 1 %92
FHSHIL 30007g 4TolA 1522 AHRAHE v BT
A 50 WS 33k 0.05% BHT 50 pl, 0.1 N HNO; 150 pi, 42
mM TBA 150 plE Y1 30323+ 2 41oj5dth 100°ColA
IA)1ZE ot WAk & SE7L iceol] ®FA}E}SITE n-Butanol
A AojE 3 12,000<golA) 583
AR sk ar Al 250 e A 2 2elE 7))
(HPLC) HEo 2 BA35l5 ). HPLCE Model SP930D
X (Young Lin, Anyang, Korea)2} Model SIL-10ADvp
A5 A1 859 7] (Shimadzu, Kyoto, Japan), 12| I Model
SPD-10Avp A+&)A 7%7] (Shimadzu), Autochro-3000 Data
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system (Young Lin) 522 FA4H A& A5 2
-2 TosohAl (Tokyo, Japan)®] TSK gel ODS-80, 4.4%15
mm G4 AUL 01§51 o5 §40RE 50 mM
potassium monobasic phosphate:acetonitrile : methanol (65:15:
20,4 6 §E1E B3RO, 2T 1 misl 422 F
Zolth A9 AE7] HFE 532 0mE AH§HAh
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IARC A5l wp2™ Abghol A O]"ﬂEO]'Eﬂ s|l=e]
AL 53] 7FeAdel ATk (IARC, 1999). H-21of A
Foll 23 LA ALDH2 FHAT o*zM w™ol 3l
= Aoz 4#A vl (Yokoyama et al., 1998; Yokoyama
et al., 2001; Yokoyama et al., 2002). <, Aldh2*2 (9]&/33)
FAXG S 7P AR Aldn2¢1 (BAE)E 1R Abol
ulsy Aeete] HEETt 7~128) THE 2 e B
=31tk Yokoyama §- (Yokoyama et al., 2002)- Ho|% 3}
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Fig. 1. Malondialdehyde level in liver tissue of mice treated
with saline or 2 g/kg/day of ethanol for 7 days. Seven different
livers for each treatment group were individually analyzed by
HPLC method. Statistical analysis was performed by Mann Whitney
U test.

o wx % hzAe] CYP2El W& Aldh2? ~/- v}9-2
7t Aldh2 ++ vhg-2ofl H]3 fofshAl 2 AS Eels
At} CYP2EI: A offgh-& thAlel]l #ofsl= MEOS
(microsomal ethanol oxidizing system)-4 =
ke R e =1 O B = S ) THedo] Q= Aoz
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Table 1. Analysis of variance (2-way ANOVA) of the effects of
the Aldh2 genotype and ethanol exposure on the MDA level in

hver tlssue
Variables MDA level in liver tissue
ldh2 F=18.070
enotype
Alah genotyp P<0.001
F=2.619
Ethanol exposure
N.S

MDA %= ode-& Fol 7 048+0.0894 Fof
0.40+0.08 uM/ug protein®. = FA A Q] 2jo]E Ho|x] ¢
Okml% Aldh2 -/ g% Fo] 2 0.61£0.09°14
o] 30541007 pM/pg protein &= o EHS- Folo] w}
& e atole WERA 23T (Fig 1) o133 do
z oek&e] Foi7} MDAS] S SVt 71&
of A7 AALdE tE Ao Xk oA EYHF =
ZA71 vhe20] AY 8F 8-0HAGY FEE #93h
Oﬂo"]’ ﬁF N[DA’] “r‘Loﬂ s Bi:‘i}7} HAMQ’
> Ogawa & (20069 15+ A} AXsh= Aotk
L3 Tokunaga 5 (2003)8] AFellA e E7<lef] =34
uhg-229] #|, b 2 Al ZF o4 8-OHIGY] w=
8} Al F7HgE Wi, o]F 7)FhedlA9] MDA F%
%‘_5}7} ek 2udh v givh B 4t

2:9] F AR ezl 8-OHdGSF MDAS] 23}
—401] el A= WakshA] gk & X3t e
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i' x]sgzc]o]o}; 3} 74 o7 ir/].

HA, 2 AgollM e N RS AR Aldh? /- vHS-
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A e A A Tl (048 vs 0.61, P=0.018)
o] 79-9} ol ehg FoIt (040 vs 0.54, P=0.013) 25|
A VRS (Fig. 1). 5 ofu 2}, 2-way ANOVAS ©]&
sto] oeREI ALDH2 &40 84 T Z422] 94aks u)
A Feje A MDA = WX P Hajs) &
%Y} ALDH2 849 &/do] 7F93A MDA &%=el 4
& A= 22 e (P<0.001, Table 1).
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Fig. 2. The relationships between the olive tail moment in blood and malondialdehyde level in liver tissue of mice treated with saline or
2 g/kg/day of ethanol for 7 days (A) and the level of 8-OHAG in liver tissue and malondialdehyde level (B). R indicates correlation coefficient.
Statistical analysis was performed by Pearson correlation test. Histograms show levels of olive tail moments in blood and 8-OHdG in liver
tissue (Kim et al., 2007).
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e} Asks] AX|sISdct oFA olof Wik AEE Qg H AFE YERYIEE 28} Matsumoto 5 (2007)2]
& F glov 7heA dE M F shve EREEY Ut B AT 9y duEs 13 Fosta 1Azt

Aol e olehs A7 ldets S48 55 &3l o]Fo| © T MDAE SAH TR AS ke,
A AA e FY oEE At AAFH R o]Rjx T AT Ads A vuste A2 Feyrt ok A
th= Ao|th (McManus et al,, 1960). 31, CYP2El &A= upa}ua NEHES 43 FoIg Foff Algbel| wet el
gt o]9fe] & W 2 osiAE 2 Lol & = Ao e Wl Fd2 b Fojd ogh
=8 F v Aoz 48R Qt}h (Gonzalez, 2005). 2 W} = FFE AZolrh & Ao|r) wiFo|r)
=, ALDH2 &4d°] AFE vhe2e AW oeh& ol Matsumoto 5 (2007)2] dAtellA] o 8RS Fof o] MDA
AbHA Z B E oM ELHE =R AT Al FEE Aldh2 -/- VSV Aldh2 ++ PR RTE T
CYP2El 59 MEOS &&de] S7k5L, o) &/ddkae] w2 A¥s Hol & 79 dape FARsIiau S7
S FANA AstA 2B 2] F7PF feHe A Fog {oi g HolAE #sdth olyg Aol AT
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