Genotypes and Weight Gain, Koda et al.

ran-Mantel-Hacnszel statistics. The odds ratio for weight
gain (=10 kg) and its 95% contidence interval were esti-
mated using a logistic regression model. The data were
analyzed using the SAS statistical software package (relcase
8.2; SAS Institute, Cary, NC) (23). Probability values below
0.05 were regarded as significant.
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Alcohol dehydrogenase 2 variant is
associated with cerebral
infarction and lacunae

Y. Suzuki, MD, PhD; M. Fujisawa, MD; F. Ando, MD, PhD; N. Niino, MD, PhD; I. Ohsawa, PhD;
H. Shimokata, MD, PhD; and S. Ohta, PhD

Abstract—The authors examined the association of the alcohol dehydrogenase 2 (ADH2) genotype with vascular events in
community-dwelling Japanese (1,102 men/1,093 women). The allele ADH2*2 encodes an isozyme with a higher level of
activity than ADH2*1. Here, the authors show that the ADH2*I carriage is associated with high prevalence of cerebral
infarction and lacunae in men. Multiple regression analyses confirmed that the risk of lacunae and cerebral infarction was

increased by the ADH2*1 allele.
NEUROLOGY 2004;63:1711-1713

Aleohol dehydrogenase (ADH) is one of the key en-
zymes in alcohol metabolism. ADH2 and ADHS3 have
alleles that encode isoenzymes with distinct enzy-
matic properties.! Among Caucasians, a variant
ADHS3 allele iz found. Cn the other hand, among
Mongoloids, especially the Japanese, about 85% of
individuals are carriers of the p2-subunit enceded by
the ADH2*2 allele, compared to only 5% or less of
European and white American populations. The Bl
(encoded by ADH2*I) and B2 subunits {encoded by
ADH2%¥2) differ by only one amino acid residue,
Arg-47 in the Bl subunit substituted with His-47 in
the B2 subunit, ADH2 functions as a dimer and the
2p2 dimer exhibits about 100 times more catalytic
activity than the p1p1 dimer.!

We previously reported on the influence of the
ADH?2 and aldehyde dehydrogenase 2 genotypes on
diabetic vasculopathy in type 2 diabetes.? Here we
examined whether the ADH2 genotype would also be
associated with vascular events in community-
dwelling Japanese and show the association of the
ADHZ2*] allele with cerebral infarction.

Materials and methods. A population-based prospective eohort
study of aging and age-related diseases was begun in Japan in
1997. All participants (1,126 men and 1,108 women) were inde-
pendent residents of Aichi prefecture. Residents aged 40 to 79
years old were randomly selected from the register in cooperation
with the local government. A total of over 1,000 characteristics,
including medication, food and nutrition, bone mineral density,
blood and urine analysis, psychological examinations, visual and
auditory examinations, physical function teats and physical activ-
ities, anthropometry and bedy composition, and head MRI, were
examined (see httpi/fwww.nils.go jp/indexj.html}.? The study pro-
tocol was approved by the Committee on the Ethics of Human
Research of National Chubu Hospital and the National Center for

Geriatrics and Gerontology. Written informed consent for the en-
tire procedure was obtained from each participant.

Samples of DNA were isolated from peripheral blood cells.
Genotypes were determined with a fluorescence-based allele-
specific DNA primer-probe assay system (Toyobo Gene Analysis,
Tsuruga, Japan). Brain MRI was performed using a 1.5-tesla
scanner {Toshiba Visart, Tokyo). The first scanning sequence con-
sisted of a T1l-weighted sagittal series centered in the midline to
define the orbitomeatal line. The second series of Tl-weighted
axial images and T2-weighted axial images were oriented parallel
to the orbitomeatal line. Fourteen slices were taken at each
examination.

A cerebral infarction was defined as a lesion more than 0.3 cm
in diameter appearing as a low-signal-intensity area on T1-
weighted images that was also visible as a hyperintense lesion on
T2-weighted images as described.?* Small lesions (<1.5 cm) were
diagnosed as a lacunae. One of the authors (M.F.), a neurclogist,
who was blinded to the clinical status of the subjects, interpreted
all MRI series.

Results. When the subjects were grouped into three ac-
cording to the genotype of ADH2, ADH2*2/ADH2*2
(ADH2*2/2), ADH2*2/ADH2*1 (ADH2%*2/1), and ADH2*1/
ADH2*1 (ADF2*1/1), the distribution of the ADH2 geno-
types was in Hardy-Weinberg equilibrium. There was no
significant difference in characteristics among the three
genotypic groups in women (data are not shown). In con-
trast, in men, the level of total cholesterol (T'C) and LDL-
cholesterol (LDL-C) significantly differed between the
ADH2*2/2 and ADH2*1/2 genotypic groups by multiple
comparisons (table 1). Although group ADH2*1/1 did not
significantly differ in the levels of TC and LDL-C from the
other groups, probably due to an insufficient number in
members of group ADH2*1/1 (5.2%), the ADH2*] allele
tended to increase the levels of TC and LDL-C. Addition-
glly, alcohol consumption was higher in the ADH2*1/1
group than the other groups, whereas there was no differ-

From the Department of Biochemistry and Cell Biology (Drs. Suzuki, Ohsawa, and Ohta), Institute of Development and Aging Sciences, Graduate School of
Medicine, Nippon Medical School, Kanagawa; Hekendohjin Medical Foundation (Dr, Suzuki), Chiyeda-ku, Tokyo; and Department of Epidemiclogy (Drs.
Fujisawa, Ando, Niino, and Shimokata), National Center for Geriatrics and Gerontology, Obu, Aichi, Japan.

Supported by a grant from the Ministry of Health, Lebor and Welfare, Japan, to H.8. and 5.0.

Received March 25, 2004, Accepted in final form June 24, 2004.

Address correspondence and reprint requests to Dr. Ohta, Department of Biochemistry and Cell Biology, Institute of Development and Aging Sciences,
Craduate School of Medicine, Nippon Medical School, 1-396 Kosugi-cho, Nakahara-ku, Kawasaki, Kanagawa 211-8533, Japan; e-mail: chta@uma.acjp

Copyright © 2004 by AAN Enterprises, Inc. 1711

181 .



Table 1 Comparison of clinicol characteristics in men among ADH2222, ADH2*2/1, and ADH2*1/1 genotypic groups

ADH2*2/2 ADH2*2/1 ADH2*1/1 Genotype: p value
No. (%) 689 (61.2) 378 (33.6) 59 (5.2} NS
Age,y 594 * 0.4 58.8* 0.6 580 = 1.4 NS
Alcohol, gid 288 1.4 235+ 19 445 =45 2/2 vs 1/1: p = 0.0049*
2/1 vs 1/1: p = 0.0102*
Nonsmoker & smoker, %1 21/40/39 22/40/37 24/39/37 NS
Systolic BP, mm Hgt 120.1 = 0.8 121.8 £ 1.0 126.1 £ 2.6 NS
Diastolic BP, mm Hgt 749 * 0.5 76.1 * 0.8 77.3*186 NS
Percent with hypertensiond 32.6 37.0 40.7 NS
Height, cm 164.4 £ 0.2 164.7 = 0.3 1646 = 0.8 NS
BMI 23.0=0.1 228+ 01 22904 NS
T-cho, mg/dL 210113 215.7 = 1.7 2176 £ 4.3 2/2 vs 2/1: p = 0.0231*
LDL, mg/dL 129.7 = 1.2 135.8 * 1.7 1344 = 4.2 2/2 vs 2/1: p = 0.0115*
HDL, mg/dL 573x06 7.6 = 0.8 574+ 19 NS
TG, mg/dL 134.9¢ = 3.7 130.8 = 5.0 150.2 = 12.4 NS
. Glucose, mg/dL 105.7 = 0.9 106.1 > 1.2 1039+ 29 NS
HbAle, % 5.32 = 0.03 534 £ 0.04 5.33 = 0.10 NS
Percent with disbetes 13.3 13.3 13.6 NS
Insulin, WU/mL 85=>0.2 7803 87=x07 NS
Estradiol, pg/mL 282+ 0.4 27.1 %05 259 + 1.4 NS
F-Testosterone, pg/mL 131+02 13.3 + 0.2 136 = 05 NS
Brain examination, n (%) n =678 n = 367 n=57
Lacunal infarction 60 {8.9) §5(15.0) 8(14.0) p = 0.0085%
2/2 vs 2/1: p = 0.0025|
Cerebral infarction 68 (10.0) 59 (16.1) 9(15.8) p = 0.01299

2/2 vs 2/1: p = 0.0043|

Values are mean * SD or n (%).

* p Value obtained by the Turkey-Kramer method for multiple comparisons.
+ Nonamoker & smoker = percentage of complete nonsmokers/percentage of past smokers who stopped smoking/percentage of current

smokers,

1 Blood pressure (BP) was analyzed only with subjects not taking oral antihypertension medications.
§ Hypertension was defined as either a systolic blood pressure of over 140 mm Hg or a diastolic blood pressure of over 90 mm Hg, or as

receiving antihypertension medication.
q p Value obtained by the contingency table analysis.

| p Value by the chi-square analysis between groups ADH2*2/2 and ADH2*2/1.

NS = not significant by multiple comparisons; BMI = body mass index; LDL = low-density lipoprotein; HDL = high-density lipoprotein.

2
TR

ence in amounts of aleohol consumption between groups
ADH2*2/2 and ADH2*2/1.

A total of 1,102 male and 1,093 female subjects were
examined by MRI. More striking, in men, higher frequen-
cies of lacunae and cerebral infarction were found in the
ADH2*2/1 group than the ADH2*2/2 group (see table 1).
The frequencies of other abnormal signs on MRI did not
differ among the three groups (data are not shown). In
women, there was no difference in prevalence of abnormal
MRI signs among the three ADH2 genotypic groups (data
not shown).

To confirm the significant difference in the frequencies
of lacunae and cerebral infarction according to the ADH2
genotype, multiple logistic analyses were performed based
on 1,102 subjects with an adjustment for aging (table 2).
Aging is the most significant risk for lacunae and cerebral
infarction. Mere interestingly, OR and p values clearly
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indicated that the ADEH2*1 allele is a distinct risk for lacu-
nae and cerebral infarction. Even when the effect of aleo-
hol consumption was included, the main conclusion was
not altered (see table 2).

Discussion. An influence on lacunae and cerebral
infarction by the ADH genotype was found only in
Japanese men. This discrepancy between genders
may be speculated to be due to a difference in alcohol
consumption. However, even when the effect of alco-
hol consumption was included, the main conclusion
was not altered. Therefore, the effect by alcohol con-
sumption does not seem responsible for the discrep-
ancy between genders. Instead, ADH2 activity
modulated by several hormones may be responsible
for the discrepancy. In fact, experiments with ani-



Table 2 Multiple logistic analyses (number of subjects = 1,102)

OR (95% CI) p Value

Lacunar state in men
A: Multiple logistic analyses

ADH? (carriage of ADH2*I
allele)

Age-10y

B: Multiple logistic analyses
including alcohol
consumption

ADH2 (carriage of ADH2*1
allele)

Age-10y

Cerebral infarction in men

2.16 (1.44-3.25) 0.0002

3.46 (2.69-4.45) <0.0001

2.18(1.49-3.38) 0.0005

3.53 (2.68-4.65) <0.0001
A: Multiple logistic analyses

ADH2 (carriage of ADH2*!
allele)

Age-10y

B: Multiple logistic analyses
including alcohol
consumption

ADH2 (carriage of ADH2%I
allele)

Age-10y

2,06 (1.39-3.06) 0.0003

3.44 (2.70-4.37) <0.0001
2.05(1.35-3.11) 0.0008

3.49 (2.70-4.52) <0.0001

mals indicated that testosterone reduces enzymatic
activity in the liver, and that estrogen increases the
activity.®

ADH catalyzed the first step in the metabolism of
ethanol, and in addition, has a wide substrate range,

using both aliphatic and aromatic alcohols, alde-
hydes, sterols, and w-hydroxy fatty acids. It is worth
noting that ADH catalyzes the oxidation of 3,3-
dimethylallyl alcohol, the intermediary alcohol of the
shunt pathway of mevalonate metabolism, and the
branching between the sterol and the shunt pathway
could also occur at the level of geranyl pyrophos-
phate and farnesyl pyrophosphate.® Therefore, the
genetic variant of ADH2 may change the flow of the
shunt pathway of cholesterol synthesis, thereby
causing LDL-C levels to vary between the ADH2¥2/2
and ADH2*2/1 groups. As for cardiovascular dis-
eases, it was reported that an ADH3 polymorphism
is associated with HDL-C levels and myocardial in-
farction in Caucasians.” Thus, our results may pro-
vide insight into ethnic differences in the incidence
of cerebral or myocardial vascular disease between
Mongoloids and Caucasians.
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Interactions between health and
psychological changes in Japanese:
the NILS-LSA

Hiroshi Shimokata, Fujiko Ando and Yasuyuki Fukukawa

Department of Epidemiology, National Institute for Longevity Scicnces, Obu, Aichi Japan

A comprehensive longitudinal study would be essential in the analyses of psychological
changes. At the National Institute for Longevity Sciences (NILS), a comprehensive tongi-
tudinal study of aging in Japan, the NILS Longitudinal Study of Aging (INILS-LSA) started
in November 1997. The participants of this study were 2300 residents aged 40-79 years
who were random samples selected from the neighborhood area of the NILS. They were
examined every 2 years at the NILS-LSA Examination Center. From the recent results of
the NILS-LSA, interactions between health and psychological changes including mental
effects of disease, relationship between physical health and cognitive function, and asso-
ciation of depression with nutrition and physical activity were shown.

Keywords: longitudinal studies, psychology, health, aging, epidemiology.

NILS-LSA: National Institute for
Longevity Sciences Longitudinal
Study of Aging

Aging and liealth are strongly associated with psycho-
logical changes including cognitive function, depres-
sion, amxiety, self-esteem, personality, and guality of life
{QOL). In the study of psychological changes in the
elderly, various health-related factors such as medical
problems, physical health, lifestyle, physical activity,
nutrition, smoking, and alcohol should be assessed. and
effects of these health-related factors on the psycholog-
ical changes should be analyzed longitudinally, Thus, a
comprehensive longitudinal study would be essential in
the analyses of individual psychological changes.

In 1995, 2 national research institute of aging in
Japan, the National Institute for Longevity Sciences
(NILS) was established. and in 1997, a comprehensive
study of aging and geriatrics, the NILS Longitudinal
Study of Aging (NILS-LSA) commenced. The main
purpose of the NILS-LSA is to describe the physiolog-
ical and psychological process in aging. The NILS-LSA
also aims to assess the effects of lifestyle, stress, and dis-
ease on aging, to detect early markers of disease and dis-

Correspondence: Dr Hiroshi Shimokata, MD, PhD, Department
of Epidemiology, National Institute for Longevity Sciences, 36-3
Gengo, Morfoka-cho, Obu, Aichi 474-8522, Japan, Email:
hiroshi@nils.go.jp

ability, to determine normal range of indices of aging, to
separate disease from aging, and to determine biological
aging. Subjects were male and femnale residents aged 40—
79 years who were randomly selected from the neigh-
borhood area of the NILS. Selected males and females
who were assigned to the examination were invited by
mail to an explanatory meeting. At the explanatory
meeting, procedures for each examination and the
importance of continuation to follow-up were fully
explained. Participants were limited to those who
accepted examination procedures and signed their
names on a written form. Everyday, seven participants
were examined from 08.30 hours to 17.00 hours at a
special examination center (Fig.1). The first-wave
examination commenced in Novermnber 1997 and fin-

- ished in April 2000. Two thousand two hundred and

184

sixty-seven participants were examined, and they have
been examined every subsequent 2 years. The sccond-
wave examination started in 2000, and the third-wave
examination started in 2002 (Fig. 2}. Observed variables
were: (1} past and present history, and familial history of
geriatric disease; (2} lifestyle and environment; {3) med-
ical examinations of geriatric diseases including head
MR, cardiovascular functions, bone mineral density,
body fat, and body water; (4) nutritional assessments by
food frequency questionnaire and dietary diary; (5)
physical activities and physical functions; and (6) psy-
chological assessments such as personality, cognition,
emotion, social adaptation, and life-events. Using these

| 5289
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Random samples from community living population
2400 men and women aged 40-79

Examinations
From 8:30 am to 5:00pm
7 participants/day 200 days/year

Medical
examination
Gene analysis

Body
composition

l Repeated every 2 years

June, 1996
Establishment of

July, 1995
Establishment Labogato_ry of Lon_g-term
of the NILS Longitudinal Studies

N

Psychology

Figure 1 National Institute for Longevity
Sciences, Longitudinal Study of Aging
{NILS-LSA).

Design and preparation

.

v

Testrun | 1% Wave
November, 1997 2™ Wave
April, 2000 3™ Wave
—
April, 2002 Figure 2 Development of the NILS-LSA.

variables, the relationship between health and psycho-
logical changes were analyzed.

Experience of health problems and
everyday activities

Age difference in impact of health problems, such as dis-
ease or injury, on everyday activities and depressive
symptoms were examined in the participants of the
NILS-LSA. How the type and source of social interac-
tions moderated the noxious effects of health problemns
was also examined. Everyday activities were measured
using the Tokyo Metropolitan Institute of Gerontology
Index of Competence (TMIG-IC) and depressive symp~
toms were assessed with the Center for Epidemiologic
Studies Depression Scale {CES-D). Longitudinal anal-
yses of the NILS-LSA data indicated that health prob-
lems were significantly related to (a) an increase in
depressive symptoms among middle-aged adults, and (&)
a decline in everyday activities among older adults. The
former (a) was buffered by emotional family support,
whereas the Jatter (b) was buffered by instrumental family
support and surprisingly, by negative interactions with
family. In contrast, social interactions with other friends
and acquaintances did not show any moderating effect.

5290 |
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Physical activity and depression

The antidepressant etfect of physical activity has been of
increasing interest in recent years. Several studies have
indicated that the benefits of exercise are not restricted
to experimental studies for moderately or clinically
depressed persons. The associations between physical
activity and depressive symptoms in the participants of
the NILS-LSA were examined. Physical activity was
measured using a pedometer whereas depressive symp-
toms were assessed with CES-D. Cross-lagged longitu-
dinal analyses using structural equation modeling
revealed that, for the older adults (aged 65-79 years),
daily walking at bascline predicted less depressive symp-
toms at the 2-year follow-up, even after adjusting for
confounders. In contrast, the association was not con-
firmed for the mid-life adults (aged 4064 years). Find-
ings suggest that age should be considered when the
effect of activity on psychological wellbeing is estimated.

Dietary cholesterol and depression

Some studies have suggested that low serum cholesterol
induced by medication increases the incidence of sui-
cides. A few studies also mentioned that low serum cho-
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lesterol concentration by diet induces depression. The
relationship of dietary cholesterol intake and serum
total cholesterol level with depression was examined in
the NILS-LSA participants. The mean depression score
(CES-D) in the lower third of dietary cholesterol was
significantly higher than that of the middle or higher
third in males and the trend remained even after adjust-
ing for total energy intake. However, the serum choles-
terol level did not relate significantly with CES-D
scores, The prevalence of depression in the lower dietary
cholesterol third was significantly higher than that in
the middle or higher third in males. Even in females, the
prevalence increased with the decrease of cholesterol
intake. The subjects were divided into the thirds accord-
ing to their total energy intakes. In the lower energy
intake group, the prevalence of depression in the lower
dietary cholesterol third was remarkably high (22.1% in
males and 31.0% in females).

Health, lifestyle, gene,
and cognitive function

A head MRI is taken for the each NILS-LSA participant
and stored in an image database. Intracranial tumors
and vascular lesions are checked, and brain volume is
estimated via a computerized trace of the MRI. Cogni-

186

tive function is assessed by 1Q levels determined by
WAIS-R-SF in all participants. In addition to the IQ lev-
els, MMSE is also used for the assessment in the par-
ticipants aged 60 years and over. Results from the
assessmient of cognitive function showed that 5.9% of
the participants aged 60 years or over had cognitive
impairment. The relationship between cognitive func-
tion and various health-related variables were assessed.
Aging, pathological changes of brain, smoking, alcohol,
physical activity, depression, and glucose metabolism
were significantly related to cognitive decline.
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