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To clarify the effect of ADLH2 polymorphism on the brain, we conducted brain

imaging studies on alcoholics with and without inactive ALDH2 and age-matched healthy volunteers.
From these subjects, Tl-weighted images were obtained by 3-dimensional volumetric magnetization
prepared rapid gradient echo (MPRAGE) sequences, and the data were analyzed by voxel-based
morphometry using statistical parametric mapping software. The gray matter volume of the alcoholics
was lower than that of the controls and it was negatively correlated with age in both groups. A
comparison between the ALDH2*2/*1 patient group and ALDH2*1/*1 group revealed that hippocampal and
parahippocampal atrophy was more severe in the ALDH2*2/*1 group. The results suggested that
alterations in alcohol metabolism by the ALDH2*2 allele promote hippocampal and parahippocampal
atrophy in alcoholics. The possible mechanism may be the neurotoxic effect of acetaldehyde, leading
to cognitive dysfunction in alcoholics in later life.

ALDH2 MRI



¥ X C—19, F—-19—1.

1. WSO 5
(1) 7 v — )V ZEOITMRE « BRIk <,
preventable cause of death TH 5B, D
YERAFIEARIC -0 | FRENE - A« ¥
(fE - H - K - ShiREE(L - B HLERAE 72
ELIThT=5HEBDOU R 7 L7 s, KRFRIC
BWTZ ) LEBREZMEEL Y D REUIAK
EEITHEEF THRIT 3, 400 H ANITIET 5 (JRBIF.
Bl 1E D>, Féﬁ@ﬁﬁfﬁk@ﬁﬁiﬁ
BRI ORI B9 2 %8, 2005)), T4
FOMEEDHFIZT La—LEDLDD
E%_MK ZDHEENTOERORMED
THHTERNTATE ROBEENEREN
TWb,
QTﬁbTw?tFﬁ%%%Eﬁ%éki
. HREEEET L ERHLMNIIR ST
1/‘%) T NTILT e ROSHEEZES ORT
t F 7T RBUKFERSE 2 (ALDH2) Th
V. ALDH2 773 ALDH2 {&MEICR BT 5, 2
D ALDH2 R D KBTI DIREEHIIH AN EE
L7 VT ANCEL (HARAND 40%FEE) | H

PRI Vbbb REET IR HT I a—
WZHWREZ RS 5, ZORBERFIA~T 1

ThoTHHMBEHZDOTE RN T IATF b N
6fFICTDNMRBY ., @E TV a— VKT
JERIEDIRHER T L L TEI 2, RICF DR
HEDRIIEIZ 72 o 7oA, Bk, WHEE -
MEEEFED U A7 20T 10 Ll EICT 5
RN 7 T a— )VEREE OB Y A K
+Thb,

2. WO HR
TN a—)LDIEENSLZEDZRICI VR
FREREIK T B, FRC Y o 7 IEERE

WEMED 7 v a— L ORI R & RS I
J:OVC%I%E éﬂé?/l/:l—ll/ﬁ'éﬁm

JE T D, Fesh E - M ET - Fig s
Mof:%f"ﬁ(ﬂ’*]ﬁﬁ%’i’a%@:?‘%ﬂiﬁ”ﬁ
IZOWTIE, K< o Ty, KRAFZEIC
BWTHEE LI, 3 WotRBIEIZ L HMRI
L voxel-based morphometriy (VBM) fiBATIC K
D, TIa— )L X D FREREEEIS T IR
T 5 REFEROFREZRA D, HARANIZ
2T N a— AR5 T 578 7L
T b FBKFEREFE 2 (ALDH2) O~T = iffx
FRIAMFENT L. T V32— URTFIEE OMZE
FECB 5T 0% HbdTRFT 5,

3. WL HE

BT Vo — VAR TERE B O matched pair
WIEEAT o720 40 R D 70 REATH; OO TR
IR T 2RO R WEMET L o — VIKFIEERE
ERGE L, ~7 o KiE#E (ALDH2%2/*%1) |
*PU. FHIST D4FE N & B EERE 2 AT D IEH
A1 (ALDH2*1/%1) $RA 4 2kt iIIc % 30 49
ORI NI, ALDH2 ZAUFRAT I3 AR Mk &
v DNA ZHhH L. RFLP (Restriction fragment

Z—19,

CK—19 (Jtm)

length polymorphism) ¥ ClEE L7z, MRI (&,

T1 83 3 &It volumetric magnetization
prepared rapid gradient (MPRAGE) %% 1T
VN, voxel-based morphometriy (VBM) ¥ & fi#
#r 12 statistical parametric mapping
software (SPM) & WA Z & T, FHEHHE
BIFRL L A T ZADIRNFENT 4T o 7 (KD),

Anatomical scan
(MPRAGE)

Gray matter White matter

3 1.“‘. \ ' Volume quantification
i § for each patient
L 7

segmentation 1 normahzat:on

modulahon

Collecting scan data
for each grouy
and analyzmg statistically

smoothing

volumetric magnetization prepared rapid gradient (MPRAGE)f{# &,
voxel-based morphometriy (VBM)

4. WFTERSE

(1)7 v a3 — VARTEIER D ALDH2*2/*1 {-A &
& ALDH2#1/%1 fRA . OFEJFHRITAE ~ |

49.6+9.5 F . 49.6+8.4 F MMSE &5 % 27.6
+2.5,58, 28.6+1.7T HEA%ETH-TZ, V=
VI AT =R =R —LDEA T
A2 HlE TR%E CTHoT= (),

®. ALDH2ZEEFSRET La— L EFESFIBHHERETF

ALDH2 *1/*1 ALDH2 *2/*1 P
(n=35) (n=35)
Age 496+84 496+95 0.98
MCV (fl) 1018+ 8.4 107.7 £ 106 0.007
MMSE (points) 280+17 276+25 0.38
WMS-R
verbal memory 908+ 123 89.3+15.7 0.64
visual memory 927+ 13.6 89.5+17.6 0.39
general memory 90.0+ 125 87.9+157 0.53
attention/concentration 96.8 + 13.6 925+142 0.20
delayed recall 87.7+158 86.2+ 187 072
Total brain volume (mL)* 1750.0 + 110.8 1751.1 £ 1363 0.98
gray matter (mL) 666.4 + 47.1 651.3+513 0.21
% of gray matter 38.1+21 373+25 0.15
white matter (mL) 4284 +357 4286+ 371 0.80
% of white matter 244112 245+13 0.63
CSF (mL) 657.7 £+ 66.1 6712+ 925 0.49
% of CSF 375+25 38.2+3.3 0.35

*2 participants with ALDH 1*2 were excluded from the volumetric analysis because brain
contusion and normal pressure hydrocephalus on MRI were found in these patients,
respectively.
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