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in HD patients.

The present study was conducted to investigate
the changes in glucose, lipids, BDNF levels, physi-
cal fitness and mental health after exercise training,
and to verify the associations between the serum
BDNF level and the glucose changes before and af-
ter exercise training, in HD patients.

MATERIALS AND METHODS

Subjects

Chronic HD patients, who were undergoing di-
alysis in a private dialysis clinic on the outskirts
of Fukuoka City in August, 2008 were asked to
participate in this study. The patients with psychiat-
ric disorders under treatment, those with infectious
diseases, and those with acute complications of HD
treatment were excluded. The other exclusion crite-
ria included severe cognitive impairment, depression
requiring major tranquilizers, poor activities of daily
living (ADL), and who had been undergoing HD
for fewer than six months. Twenty-one patients par-
ticipated in this study. Among them, sixteen patients
completed the questionnaires and biochemical tests.
This study collected data from the 1st of August to
the 31st of December 2009.

All enrolled participants gave their informed con-
sent after receiving enough information about the
experimental procedures before giving their written
informed consent. This study was approved by the
Ethics Committees of St. Mary's College, and was
monitored by the Institutional Review Committee.

Measurement of body mass index, blood tests, and
serum BDNF levels

The body mass index (BMI) was calculated as
the subject’s dry weight in kilograms divided by the
square of their height in meters. The blood tests in-
cluded the serum chemistry, blood glucose, and he-
moglobin A1C (HbAlc), blood urea nitrogen (BUN)
and creatinine (Cr) levels, which were examined in
the laboratory of SRL (Tokyo, Japan). The serum
samples were frozen and stored below -50°C in a
freezer, and the serum BDNF level was measured
using the BDNF Emax Immunoassay System kit
(Promega, Madison, WI) after three months of ex-
ercise training.

Assessments of mental health and physical fitness

The mental health status was assessed by the
General Health Questionnaire (GHQ). The GHQ
comes in several versions; for this study, the 30-
item version of the Japanese GHQ (GHQ-30) was
applied, where subjects are asked to compare their
perceived state of health with four standard answers
to the questionnaire. Scores were obtained accord-
ing to the GHQ scoring method (0-0-1-1), which
allows factor-scoring within the six subscales of the
GHQ-30. These factors are identified as Factor A
(General Illness), Factor B (Somatic Symptoms),
Factor C (Sleep Disturbance), Factor D (Social
Dysfunction), Factor E (Anxiety and Dysphoria),
and Factor F (Suicidal Depression) [33, 34]. The
optimum cutoff point (the best compromise be-
tween high sensitivity and a low false-positive rate)
was 6/7, based on the receiver operating charac-
teristic curves [33, 34]. If the subject had a total
score of 7 or above on the GHQ-30, he or she was
included in the psychiatric distress group, whereas
subjects with a total score under 7 were included in
the non-psychiatric distress group.

Physical fitness was assessed based on the knee
extension strength (where the subject was seated,
then extended the knee against the resistance pro-
vided by the examiner), grip strength (measured
using hand dynamometers), the sit and reach test
for flexibility (bending forward as far possible.),
the chair raise test (ability to stand for one min-
ute), stepping speed to assess agility (using mea-
suring instrument (T. K. K. 5301) for 10 seconds
and the one leg stance (measuring how long a sub-
ject was able to stand on one leg) [35, 36].

Intervention for the exercise training

The intervention for the physical fitness of the
HD patients included 30 minutes of exercise re-
sistance training three times a week on the non-
hemodialysis days, and home-based exercise was
performed for a three month period from September
to December 2008. All parameters were measured
before and after the home-based exercise training.

Statistical analyses
The data were expressed as the means = SD or
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number (%). Spearman’s correlation was used for
the statistical assessment. The comparisons between
the case group on the GHQ were performed using
the analysis of variance and chi square test.

The statistical analyses were performed using the
SPSS software program (Statistical Package for So-
cial Sciences, version 18.0, SPSS Inc, Chicago, IL,
USA), and statistical significance was defined as
p<0.05.

RESULTS

The characteristics of the subjects are shown in
Table 1 The HD patients included 10 females and
six males, with a mean (+SD) age of 60.8 (£9.5)
years, and the duration of HD was 10.6 (£9.5)
years.

Table 2 shows a comparison between the means
of the parameters at baseline and those after the
exercise training. The mean BUN and Cr lev-
els after the exercise training were significantly
higher than those at baseline (p<0.001). The TG,
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glucose, and HbAlc levels, as well as the serum
BDNF level, were not significantly difference be-
fore and after the exercise training period. Further-
more, the rate of psychiatric distress among HD
patients at baseline did not differ from the rate at
the end of the exercise training period. Over the
three month period, the HD patients did not devel-
op any alarming symptoms or secondary complica-

tion.

Table 1. Characteristics of the subjects

=16
age(years) 60.8 + 9.5
sex
male 6( 37.5%)
famale 10 62.5%)
HD duration (years) 10.6 = 9.1 )
Cause of end-stage renal disease (ESRD)
Chronic glomerulonephritis 9( 563%)
Diabetic nephropathy 10 63%)
Other renal diseases 4( 250%)
Others 1 63%)

Values represented the number (%) of subjects or the mean = SD.

Table 2. Comparison between the means on the baseline and those on the after 3 months

exercise training in the HD patients

=16
baseline after 3 months p vallue
BMI (kg/m> 202 + 2.7 203 £ 2.7 0.23
RBC (10*/mm”’ 349.6 £+ 313 3409 £ 374 0.23
Hb (g/dL) 11.0 £ 0.7 10.6 + 0.9 0.23
Ht 10,6 + 2.7 09 £ 27 0.23
total cholesterol (mg/ml) 1519 £+ 257 1549 + 192 0.12
HDL-cholesterol (mg/ml) 59.1 = 299 548 + 21.9 0.43
triglyceride (mg/ml) 122.1 = 699 1119 £ 78.1 0.20
BG (mg/ml) 1223 £ 498 105.8 £ 192 0.12
HbAlc % 49 + 0.7 48 + 0.6 0.20
BUN (mg/ml) 517 + 98 64.6 £ 99 P<0.001
Cr (mg/mi) 94 + 14 104 = 1.5 P<0.001
serum BDNF (ng/ml) 100 = 29 104 £ 2.7 0.23
serum Adiponectin (ng/mi) 1269 + 80.0 1335 + 685 0.40
psychiatric distress 37.5% 25.0% 0.41

Values represented the number (%) of subjects or the mean = SD.
The comparisons between the baseline and the after three months were performed using Wilcoxon-

test and chi square test.

Definition of abbreviations; BMI =Body Mass Index, RBC =red blood cell count , Hb = hemoglobin,
Plat = platelet count, HDL- cholesterol = high-density lipoprotein- cholesterol, BG = blood glucose,

BUN = blood urea nitrogen, Cr = creatinine.
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Fig. 1 shows a comparison of the physical fitness

between the baseline and after the three months 16007 ©

of exercise training. The physical fitness improved S

after the exercise training period. Moreover, knee 14.00

extension strength, the grip strength, ability to stand 60
for one minute and length of time subjects could .

stand on one leg were significantly improved after
the exercise training period compared to the base-
line. 10,00
Fig. 2 shows the association between the changes

in the glucose level and the changes in the BDNF 200
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level. The change in the glucose level from the
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serum BDNF level after exercise training, but the
association was not significant (r=0.43, p=0.098).
There was no meaningful correlation between the
serum BDNF level and any of the other param-
eters, including the HbAlc and TG level ((r=-0.40,
p=0.13, =-0.05, p=0.87).
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Fig. 1. Comparison between the means of physical strength and fitness on the baseline and those
on the after 3 months exercise training

Presented by Medical*Online

_61_..



Exercise, glucose metabolism and BDNF 65

DISCUSSION

BDNF is a member of the neurotrophin family,
which is widely distributed throughout the cerebral
cortex. More specifically, it is a protein which acts
on certain neurons, supporting the survival of exist-
ing neurons and encouraging the growth and dif-
ferentiation of new neurons and synapses {37, 38].
In the brain, it is active in the hippocampus, cor-
tex, and basal forebrain areas vital to memory and
learning [39-41].

BDNF is produced by neurons, particularly in the
hippocampus and cortex. However, recent studies
have demonstrated that BDNF is also produced in
inflamed tissues in disease states such as allergic
bronchial asthma and multiple sclerosis [42, 43].
Furthermore, several studies have demonstrated that
BDNF is released from cells such as T-cells and
monocytes [42, 44]. These data suggest that ac-
tivated macrophages represent a major source of
BDNF in inflamed tissues. A more recent study
reported that skelet al. muscle cells secreted BDNF
[457. Moreover, the serum BDNF level in rats was
shown to be positively correlated with the cortical
BDNF levels (r=0.81, p<0.01) [24].

BDNF has been suggested to play a role in the
development of mental disorders [16-21]. On the
other hand, the serum BDNF level in patients with
severe metabolic syndrome was reported to be
lower than that in the healthy group [27]. In con-
trast, another study showed that patients with early
diabetes had higher serum BDNF levels than those
without diabetes mellitus, and that the serum BDNF
level was positively correlated with the body mass
index (BMI), the fasting blood glucose (FBG)
level, total cholesterol (TC), and insulin resistance
[28]. These findings suggest that BDNF may be
involved in glucose metabolism, as well as with
the insulin level, in patients with diabetes mellitus.
In our previous study, there was a negative asso-
ciation between the GHQ-30 score and the serum
BDNF level [32]. These findings suggest that there
is a negative association between the mental health
status and the serum BDNF level, which may be
related to the risk factors for atherosclerosis, includ-
ing insulin resistance.

However, in the present study, exercise failed

to reduce the rate of psychiatric distress among
HD patients, although the present study included a
small number of participants, which may explain
this result. Since exercise is reported to improve the
mental health status [11], an additional study with
a larger sample size should be performed to fully
elucidate the role of BDNF on the improvement of
mental disorders as a result of exercise.

In the present study, after three months of ex-
ercise training, there were decreases in the TG,
glucose, and HbAlc levels, and an increase in the
BDNF level, although the changes in these param-
eters were not statistically different. In addition, the
degree of the change in the blood glucose level was
negatively associated with the BDNF level after ex-
ercise training (r=-0.59, p<0.05), but the degree of
the change in the blood HbAlc and TG levels was
not significant.

On the other hand, in our previous study, the
serum BDNF level was lower in HD patients in
the control group (12.43 £ 5.44 vs, 26.22 + 5.42
ng/mL, p<0.001), thus suggesting that BDNF may
play a role in the development of hyperglycemia
[25-29]. Krabbe et al. ’s [29] study indicated that
BDNF plays a role in glucose metabolism and also
suggests that neurotrophins such as BDNF may
play pathogenetic roles in type 2 diabetes, poten-
tially explaining the clustering of these diagnoses.
Moreover, it suggested that the negative correlation
between high plasma glucose and the severity of
insulin resistance on the one hand and circulating
BDNF levels, and that the cerebral output of BDNF
which released from the human brain is negatively
regulated by high plasma glucose levels [29].
These findings suggest that exercise improves insu-
lin resistance in HD patients, which increases the
BDNF level in these patients.

In addition, the results of the present study
showed that the Cr levels (a surrogate marker of
the muscle mass) significantly increased after the
exercise training. Moreover, we observed that the
change in the Cr level was positively associated
with the serum BDNF level after exercise training,
but that the association was not significant (r=-0.43,
p=0.098). The result suggests that exercise may
increase the muscle mass but not the overall body
weight, suggesting that exercise may decrease the
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somatic fat. It is generally assumed that increased
muscle strength may contribute to improved physi-
cal fitness, and result in increased muscle cells. Cr
is synthesized from creatinine phosphate or dehy-
drated creatine in the muscle and nerve cells, so el-
evated levels might suggest an increased number of
such cells. Alternatively, increased serum Cr levels
may result from the deterioration of the renal func-
tion. However, increased muscle mass rather than
a deterioration of the residual renal function of the
subject was considered to be the cause of the el-
evated serum Cr level in this study. This is because
the change in the Cr level tended to be positively
associated with the serum BDNF level after exercise
training, and all patients had undergone hemodialy-
sis for a long period of time (i. e., 10.6+9.5years),
and all of them showed anuria.

It is well known that acute and regular exercise
leads to improved glucose metabolism. Insulin and
exercise are the two most physiologically relevant
stimulators of skeletal muscle glucose transport
[46]. Importantly, the insulin-independent mecha-
nisms, including exercise-related mechanisms, of the
regulating glucose uptake remain intact in patients
with DM. Both insulin and exercise increase the
skeletal muscle glucose uptake by translocating the
glucose transport from an intracellular location to
the plasma membrane and t-tubules [46]. Glucose
transport 4 (GLUT4) is the predominant glucose
transporter isoform expressed in skeletal muscle[46].
The involvement of AMP-activated Protein Kinase
(AMPK) in the AMP-analog, 5-aminoimidazole-4-
carboxamide ribonucleoside (AICAR) or exercise
stimulated increases in the GLUT4 protein levels
currently remain controversial [46]. The chronic
adaptations to exercise training include an increase
of mitochondria and thus the oxidative capacity of
the skeletal muscle, the transformation of muscle
fiber types, and an increase in GLUT4 protein ex-
pression [46].

However, Sixt et al. ’s [47] study of patients
with diabetes mellitus type 2 and coronary artery
disease (i. e., severe metabolic syndrome) suggest-
ed that the plasma insulin levels showed a signifi-
cant decrease and the mRNA expression of Glut4
was significantly increased after four weeks and
six months. In contrast the FBG and HbAlc sig-

nificantly decreased after four weeks, and returned
to baseline levels after six months. That study dis-
cussed that the home-based exercise training may
have decreased in intensity for the subjects over the
extended period of time. Moreover, the TG was not
significantly changed after either four weeks or six
months [47].

By the same token, the results of our present
study, which showed a decrease in the glucose and
HbAlc levels after three months of exercise train-
ing were not statistically significant. Moreover, the
exercise training in patients with severe metabolic
syndrome could not change the TG level in the
blood. Hence, Sixt et al. ’s [47] study showed
that the plasma insulin levels and mRNA expres-
sion of Glut4 remained significantly different after
six months, thus suggesting that they return to the
baseline level for another reason.

Some recent studies have suggested that acute
and regular exercise increase the BDNF levels in
humans [30, 31]. Furthermore, the study by Mat-
thews et al. [45] reported that the BDNF mRNA
and protein expression were increased in human
skeletal muscle after exercise, but that muscle-
derived BDNF did not appear to be released into
the circulation. The BDNF mRNA and protein ex-
pression were previously shown to be increased in
muscle cells that were electrically stimulated [45].
BDNF increases the phosphorylation of AMPK and
acetyl coenzyme A carboxylase beta (ACCbeta)
and enhances fatty acid oxidation (FAO), both in
vitro and ex vivo [45]. Therefore, BDNF was sug-
gested to be related to glucose metabolism, which
might therefore affect the serum BDNF levels,
completing an auto-regulatory cycle [25-29]. Inter-
estingly, a recent study demonstrated that oral cre-
atine supplementation increases the GLUT4 protein
content during subsequent rehabilitation training in
healthy subjects [48], and this result may be relat-
ed to the elevated serum Cr level observed in this
study.

However, the relationship between BDNF,
GLUT4 and AMPK and the mechanisms underlying
these relationships are unknown. Even so, we can
conclude from the present study that exercise train-
ing lead to improvements in the physical fitness of
the subjects, elevated the serum Cr level, and im-
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proved the glucose metabolism associated with the
serum BDNF levels in the HD patients.

A major limitation of our study was that it in-
cluded a very limited number of subjects, was
not randomized controlled trial (RCT), and was
performed for only a short period. Future studies
should be conducted to examine RCT, more sub-
jects and for a longer period.

In summary, the results of the present study sug-
gested that the increased BDNF levels after exer-
cise training are associated with increased muscular
strength and decreased blood glucose levels.
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Prevalence of metabolic syndrome and depressive symptoms
in two observational cohorts of Japanese workers

Takanori HONDA", Hiro KISHIMOTO *¥, Sachiko YAMASHITA ¥,
Shuzo KUMAGAI?”

Abstract

Background: Metabolic syndrome and depressive symptoms are common issues to be addressed in health
promotion strategies for Japanese workers. Both CRC Study and Ryobi Study have been carried out for
investigating the influence of physical, psycho-behavioral and socioeconomic factors on the vicious cycle of
metabolic syndrome and depressive symptoms in Japanese workers. The aim of this paper was to describe the
protocols of these cohort studies and the prevalence of metabolic syndrome and depressive symptoms from the
baseline data. Methods: Two cohort studies were started up at 2009, and baseline information on lifestyle habit
and psychosocial factors was collected using questionnaires and objective measuring tools. Medical status was
also collected from annual health check-ups. Results: In total, 1315 adult employees (1025 men and 290 women)
participated in baseline surveys. The prevalence of metabolic syndrome and depressive symptoms of the
participants were 11.5% and 18.8%, respectively. Conclusions: Potential mechanisms for the mutual effect of
metabolic dysregulation and emotional response should be clarified through prospective analyses.
Key words: cohort study, study profile, occupational setting, lifestyle.
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BRI ) 27 OERBRETHLAXRY v 7 v
R a2 — AMetS)D T B0 E L, A E DM - FE3E
RIEFEE DO L DB L o> T D V. EEREITE D
BETIE, "YU AT« AT TV~ S5 MetS
B A EEZFRELEURIIE~EORTHENE
LI TNDZ L6 D, MetS DRIELTIHIC
O EROERENED LN TND.

HEIIRBOTL, EFEEERARICMAA S Z L
~LABEBEED TS, BHEORZD A E N
~ILA FOREO R THORIRORKRD LN BREE L
T, #15ERBBETHNE P Mo oERIE, 2o
ROPRIERTH DT TR, AMLVAREEL
TIEBICALNAERTH Y, FERNEEE LUAE
MR TSR EERRRE LRD Y. 2ok i, &
EBERFR T & A 2 XA~V ASHE RO T SIAE
DEEFECBOTHREORETHS.

EETHE, RMEFSCEHIREMERA S, 15 %
REELA M AMEBOHEABEFR LB I
TW5D Y BEEBRLBMEEBIIECEELS S 2
ETCHEBERAAEL, InE - Bfr LRI 2L
e, BHEOANLATOE—T g BT, &
K & DEBEEONFIIEETAHLERDS.

Foxld, WEARZME LT D 2REOHEEL NS
12, MetS &4 9 DfEWR, 72 b ONTEE) - LEE - 4R
ITERER & O BEN 2 AENICRET S a1H & 2R
— MFFEEZERL TW5, BBFFEOBEE, Oak—
MARDT a7 7 AN ENIN—R T A VREILE
T HEFED MetS L0 DIEROBEEEZ RTZ L, ©
MetS & #1195 DIERFNFNICOWTRE S & R E
DEEMEEZB LI T A L THS.

A &

1. xt&E
AMEORNBEITBEAREW A ETE— - T —
oo =7 —"7(CRC #F3E), 72 b ONCEILRE LA
LT Mg TN — 7 (BRI DEEB THD. CRC
FEORIEEIZ, CRC FA—7FDHh, BRIEAND 3
BHEFCEHD D 3954 Tho7z. CRC Z/NV—TDER
¥(EBNFIIBRRE - EERLRFTEOER R
EHLRSTVD., HBEDI L, 2HOEETDHE
HERZICHN, RECETIRBRLEER SO
72 378 (B 223 44, otk 155 4, BN 96%) 3 EHT
B LRt FEMEORSEEL, WiHEINV—T0

% 35 &

FBRESIICE D D 1,123 £ TH o=, Wifw 7 — 71,
WA —T 4 7 APt e Lo EERRSHO
FBRex &0, EREHENAITER - BLE, FHEE
%, EFEEEELR-STWD. HREOIH, 24O
EheT 5 EMEEZEICHN, FAECETIEELE
ENF LT 937 4 (B 803 4, ik 134 4, ZNE
83%) MEMTHRIZR & 27,

2. WHgET A v

CRC WFFED_—A T A AT 2009 £ 12 A LD
20103 AETIE_SN, 1FRBIZ7An—T v
FE LA L TV D, WFIFFEON—2 T 1 VREIE,
MBETHIFENE T TCERBINTEY, 1 KRHAE
1220094 10 ALY 20108 1 A, 2 KA 2010
10 ALY 2011 £ 1 Bz CEB S N7z, BEE TIZ
R—2T A4 VREOHRPKEKTLTEY, 7402 —T v
THREX 202 FELUBICTEINTNAS.
WTNOFELEEENER L TV A REEZBOR
iz TThive. BEZSHZZ%ZICITE =R
TEVERNEZ 2 Z e EESh, EEZEO
2 ERATE ClC 2R E ICEMER LU0 REE &&
ZEEL, FHELRMER CEEZEY BICEIR L.

3. HAEE

iz A— hOFEIEE % Table. 1 IZ7RT. 7238, Wil
WROR—2 74 VAEE, lo X ) ICEEE S
JTC2 pFICEYERSINTEY, F2RAETIE,
BINE OB EZBET 5 72 D120 0 H (R EEVE Rk
OSSR BRAREEEENEL SV TE S
. CRC ML TIHMIERREIZ ST T, kKT —#
OFFIZRERELNZHE IO, BIOERM % #KFE
L7z, E£BHORET CRC HFETOLERE L.

1) fEA%ePE(Demographic factors)

MR, FEOFERIT, WERICSELVREEZT
7o WASERE, BE, BB, SIRUTERRE
WEY, RERORFICOWTEE LB,

2) &R AR T (Socioeconomic status)

R A Sk ds L O IR I B RIRIEIC L 0 BIE 4245
7o, HE AL, RHEICEET S ABIC OV TEE
G, HENAL, REHFAOEFIAIZ DN T
(1)200 7 A ~(8)1400 F A LL > 8 T E % 200 M
ZNHTHRE L.
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3) DEMIA T (Psychological factors)

(1) #1115 E th(Depressive symptoms)

o SRR OBEZIX, 5 OB CEMmRE B AR
Jif(the Center for Epidemiologic Studies Depression Scale,
CES-D) "% v 7=, CES-D iZ—f&EMIZET 545
JERE A7 V== 73 572012, KEE SRR
WFGEFTMERK L 72 E I CTd 5, 20 THE OBERIEHR >
SRR SN, FEBIZOVTREBRICKR LE
A (7200 45)) T1-2 B &) 13-4 BHQ &) 5 BLL
EG AR OAHETRET D, —IRD Y P AT
JRIE 16 B L 4, 15 REVF &5 SRz L, 16 /&
LLEZERIS SRS D LHET D,

(2) BEErEX - 1 A(Job stress)

BREEMER b L A ORIEICIE, BEEEMER b LA S H
BHEYE R, A b LA WAL, KEE
32 B 2 A A UFSERT(National Institute for Occupational
Safety and Health, NIOSH)DBEZEM R b L 2 E T /M EE
SWTHERADOTEEA F LA ZRET D03
EN-EMETHD. OA b ABER (HEORHEE,

HEDaL Fa—, AR, EEO#ESM) 17 HE
H, @2 ML AKIE (DEAA VARG © BRI A

R LU ARGE) 29 THEA@MRIE 9 HE (L7, RAE
NHDRE, Fk - KADDLOXEE), HHFBLOEE
ORES 1 HEOLSTHANLRS. £ TOHEIZ
RLT, 4 HECE-oTHEETS. HEHFIED, B
SEME (1-2-3-4) OFEBEMEEZHBRELEL L THAEZRD
HEEREN T 7 0 —VHIEES, 4MHHEIC K DEZE
450,/ NI 7= 15 M % R 5 5 I EE NS

ENTW5S., KFEATIE, MAHHEEEZRVWTERLE
B L.

(3) ERE—E % (Sense of coherence, SOC)

SOC ORFIEITIZE B—ERHE RE 13 AR 2 A
7=. SOC ki, EFEHEFE A Antonovsky DIRME L72
EEAKROFPEMEETHY, NECBWTERY
LR DA RN L ACKT DRLREI H KT, SOC O
AT, R FI B2 (sense of comprehensibility), ZLERF[HE
J(sense of manageability), # & HE(meaningfulness)?® 3
DOORMIEDBRENLHD, TONDNEILKT 5N
PEELHENDLOTHY, AREZIND 3 DD
HETMRELELTWDS
FEBIZH L TTEREOY v h— MEZL > TEEL,
AHEAR O NI THRESREZRLT 5. ‘
@ 7A4YVT 4 - A7« A 7(Quality of life, QOL)

QOL DHEIFEIZIF WHO-QOL26'" % Flu iz,

AL 0 EHEEARG L L2 2R MR 35

Table 1. Summary of parameters collected in CRC Study
and Ryobi Study

Demographic factors
Socioeconomic status
Psychological factors
Depressive symptoms (CES-D; Shima et al, 1985)
Job stress (BJSQ; Shimomitsu et al, 2000)
Sense of coherence (SOC-13, Yamazaki & Yoshii, 2001)
Quality of life (WHO-QOL26, Tazaki & Nakane, 2001)
Lifestyle habits
Sleep habits (PSQIL Doi et al, 1998, ESS)
Physical activity
(tri-axis accelerometer; JALSPAQ, Ishikawa-Takata et al, 2011)
Dietary habits (BDHQ, Sasaki 2004)
Alcohol consumption
Smoking
Other living conditions
Anthropometrical measurements
Physical fitness (only in CRC Study)
Hand grip strength
Medical status
Blood pressure
Biochemistry test
Fasting blood samples (only in CRC Study)

Abbr: CES-D, the Center for Epidemiologic Studies
Depression Scal; BISQ, Brief Job Stress Questionnaire;
Sense of Coherence scale 13 item version; PSQI,
Pittsburgh Sleep Quality Index; ESS, the Epworth

JALSPAQ,

Longitudinal Study Physical activity Questionnaire;

Sleepiness Scale; Japan Arteriosclerosis
BDHQ, Brief-type self-administered diet history

questionnaire.

WHO-QOL26 it AR X » 2 E RS TIERL
Sz, e QOL DFMRE TH 5, ik _EK D
AEICET S 26 DIEB ALK S, [E-72<(1 /)]
LT QA TE00EE 5 e @ 8 T3
25 M) OSHETEET S, 2095 b 24 THEND
e (RaofEsR ) [OBRAOSEI ) [+ r9RILR | TERFE AR
D AfEEE, 2HHEM»D [24FH QOL), &HEAAFMND
REH QOL % 3T 5,
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4) AIEBEITEI(Lifestyle habits)
(1) MERREE (Sleep habits)

MEIREEOME T IT B AR E > Y N — 7 HEIRE R
2 (Pittsburgh Sleep Quality Inventory, PSQI)'"% Fi\ 7z,
PSQIIFHEIREBICET 28 ARNERMTH L. @
FE—r AMICR T 2 MERBECEROE 251l 5 72
DIZAWG, HRFTERELEATHS. AT
AW AARBRTOEWEEE L EFEEEI RS T
5P 2 1I8HEBPBER SR, LT 7 >OBRER
IHEEND.

OEROE OARFRE OMERKFRH OmERZ)=R
OIERFE OGRAIOER OB S REEREE

FHRERDOBER(E 03 2)BEEL, BERA0-21
A)EEHTS. RAEBANEWIECERSES =T
WD ZEERT. PSQI DREF/RUITHONTIE 5.5 /A

vy MAT7ERESN, BROEPENLL TWD &H
Eéﬂé”%

BEORKICEAL L, =y 77 —2RERE V%
AWTHEEL. BROBEEZRTEIERIZONT,
FNFNOBEICE N E ZIBEINHRKOD
F &% TR RDZEBZLEAERNO0 R 225 T
DHIRS 7253 M) D4R TIHET 2. 8 EHEDOE
FEAD 11 R EOBAI, BEORKAEELC TN
EHIESND.

(2) & {kiEEh(Physical activity)

OFBRFM 3 BILEE 2B L HAEEE
Zt Active Style Pro HIA-350IT(A & B 2~V A7 T 4t
A, UTFIEEERD 2 AWz, AHERIE, EERE
DB D LEEOEM AR L, - ETRED
BITIEEN &, WEUSCREBRES T 2 EOEEES %
SETHIENTES W 7, HITES L EEEE
WZOWTERDHEERERAND Z LT, FEAREL 0.1
AYyVHEMNTHELTEY, #7772y JiEr Ll
&L THEERE OSBRI TV D P S50
MEEOIRESEMEZE L T 2R Bk Lz & &I
AT REND 0. BIERIIERED RO L
7HREL, )\7J<H%E@{%‘£bé’ﬁ$b VCRERRFE D DL ERFE
TOFEBEFRE L. 7— FEEaERE 1 oM & Lz,

@F#HBOOFM & KIE B E M M (The Japan
Arteriosclerosis Longitudinal Study Physical Activity
Questionnaire, JALSPAQ)'”% i\ 7=. JALSPAQ 1%,
PEORBEE =2 A — NI ThH 5 the Japan

Arteriosclerosis Longitudinal Study (Z3W TR I
FEENCET 5EMKTH Y, KRIBOEZEEIC

%35 &

%, MEIR, ft%, FFEBHL Vo AEFHIETS
BN LR END.
(3) B E g (Dietary habits)
FMEMETXNEEREEELME
self-administered diet history questionnaire, BDHQ)'® %
W7z, BDHQ (dEx Kbz Lo THE s REEE
BT AREECTHY, BE—»y AMORDIERSEE
ERITHNCETAEMEE MO IS, BFEAR
WIEL T, 3 Ea—F7 13 ) ZACESNZER
IRAF—EOHBENTRETHD . 16 BRDOAFL
B OHBNG, RREEREOZUE VB IS
FERBEOZ S ORHESN TS
(4) A B X OVRJE IR I (Alcohol consumption and

2 (brief-type

smoking)
FAER T, BIEOFEOFEL 1 BEH-Y DX
BENEGEE - BV TEE 2GS, BERGRE, 3

EOMEDFRELE 1 B OBIEAY,

DWW TRIZEZSTZ.

(5)% OO ATE R (Other living conditions)
FOMOETFIRIUZDNT, NT U AORNIZ’AE

WELIEE R (4F)

{E~DOEML, BEOTBMRRER/QLE 9EEZME
WBRE L. FEBIZOWTAETEEZHT.

5) R L OK LB A+ (Anthropometrical
measurements and physical fitness)
G - KRBT, BEZERBRORELZ T
BAOREIZIE, AA R L—RIENEHEREAERTR)
AL, EFEZEET]@"’D@/EFJE& L7z, ok, 5
OHIEIL CRC HIFE TDHFENE S iz,

6) ERARATRB L U mEA L F A (Medical status and
Blood test)

EEZECiToN T MERE, £(FORERLRR
HUNCEZHFT RICOWTH L Vgt sE 5> T2, &
{fbFmElE, EERRMmICESE, HDL/LDL =2 L 27
a—L - MU UET AR MEEEZEEL TS,
F7- CRCHFECREIN MR LD, ZHETIZmE
Jibd ER i #e 0% 52 28 [K] ¥ (serum  brain-derived neurotrophic
factor, BDNF)% ELISA JEIC X DHIE L TV 5. (Mg
HOREREIL, RIEOREOFE, BEOREREIZD
WTERBIEIZ LV EZEEEZ. oMo IERDIRA
WRIBUTHOWTIE, EERZWIFRFCIT O 22 RO®
HeE 7.
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4. F—ZWLEL

MetS 13, HANBIEEOBBIEAE IZESNT,
ARG 2 LESE S L, BT - R EE - R
FOHH2MHBICHY LI-EE MetS (REE & LTH
FE LT, #19 SERIE, CES-D £54 15/16 A0 v k
A7HEICHESE, 16 SLLEE D DIEREFEE L LT
HE L. BN N L RAOREIZIE, DHERA R L
AR R A b L AU DBEFHREME R L.
SOC, QOL, PSQI {Z &5t R AR L. GEIEHOT —
%13, ActiGraph(MTI Inc.4k) % FiV 72 J64TRFSE 212 TIEO
T E DR A 0 Tdb o 7= FFEAS 60 4y %8 2 Tl
L% 442\UT®ﬁ%f®ﬁ@@/4x&LT4
BT D), TORMEERESREBEHE L. EEH
MD7T, 1 HOEFRRMD 600 L EERo72H
DF—Z OB ZARHICHA L7 2. BDHQ |3 E = %

N —EIELITICRA L. #8013, EA 2 Bo
REDS B, WFrORKEZEEREE L.

—ALEMD O BFE G L2 2R — M 37

5. fEAT

AT OFFHENTIL SAS ver.9.3 & RV 7=, 5838 O
PRIZ DN, ERARITEHE T ERERESY, 2HE
FOIBIE 2 MENICR L2, Bz o0 TE—E RO
SESHTEITV, Tukey D EILENC X » CEREM D%
ERET LT, RICKIEZEE % MetS (REH L IERAE I
¥, Student tBEE-IT AV TREICL o THIEHEE D=
FRFEI LIz, EM - FHMOEEEZEET LD, =
noEkEsE kbtﬁ“ﬁ%ﬁ%ﬁot.
[E#RIC CES-D DG RICEDE, & 2 5 DRk
BE, FRAEEICHT, WEHBOEZKRIF L.
MetS 35 L O 5 DIER & bITIRAEF LI DRV
Bicw bt TR EIT o 7. HEFFEN2H BEAKEX
a=0.01 & L7z

Table 2. Characteristics of study participants by gender, CRC study and Ryobi study

Number of CRC cohort Ryobi cohort
missing Medical/Health- Information- Living-
Transport
values Related related related
Men, n 223 434 242 127
Age, years 42.8+11.4 44.4+7.0 50.7£9.0 50.2%8.1
Being married, % 39 67.7 82.3 85.3 89.1
Completed high school, % 34 99.5 99.8 87.7 95.8
Household income >4 million yen, % 26 70.5 97.0 77.5 83.3
Current Smoker, % 11 36.8 30.9 45.8 40.7
Current Drinker, % 1 62.8 71.2 68.6 77.8
Obesity, % 4 28.4 26.0 30.7 30.2
BMI, kg/m? 4 23.5+3.7 23.4£3.1 23.8£3.5 23.7+3.6
Women, n 155 69 43 22
Age, years 38.4410.0 40.9x6.4 46.519.2 45.1+8.2
Being married, % 15 50.3 48.5 52.9 52.6
Completed high school, % 5 98.0 100 100 95.5
Household income >4 million yen, % 9 61.8 83.1 58.5 54.5
Current Smoker, % 1 10.3 2.9 9.3 9.5
Current Drinker, % 0 56.1 40.6 39.5 50.0
Obesity, % 1 7.1 11.8 18.6 18.2
BM]I, kg/m? 1 20.84+3.0 21.6%£3.2 21.7£4.2 22.4%£3.9

BMI, body mass index.Obesity was defined as BMI >25 kg/m?2.

Values were indicated as means + standard deviations or percentages.
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6. WEERYBLRE

ARBFRIT TN R AR 2 —fmEZEE R DK
REGTEBINT. AEICELST, ETOHRHE

WA T —b K-

a2y MEITY, BERERERR

L OMMET —Z OFIRIC S >WTEmIC TREEZ S,

w R

EREHNCAT-BINE ORMEE Table 2 (7R T. FfinlE
Bl bicEBR TR, BHETIHEEEEER X
OMEMBIEE D 2 ¥, E#Hiln - B L AIEREE
D 2 ¥EFE L HAATHBRIZHE  (p<0.001), &PETIXRER

i E R ¥ OE 3B

SENER - BOEEIT A TE - 72 (p<0.001).

LBMEDS S, MetSIHREEIE 11.5% Tho7e. 5B
TRINCHB L, BIETIE 14.5%, ZHETIE 1.0%TH -
72(p<0.001). MetS A H OEMITIEEER ICHAEE
\ZEH o 7z (Table 3). RFEDER FA 5D &, % - Fip
IR LEERBERENRD L7227 p<0.001).
SOC I MetS (REE THEILE M1, M - Fing
T 2 L HBOFBEEITRD b/ o7 (p=0.14).
MVPA (31 - FEE TR 12 MetS (RAE THBEICE)
- 72(p=0.001).

F5pua
Table 3. Demographic and health information of participants with and without metabolic syndrome, CRC Study and Ryobi
Study

Number of . . )

missing Metab((;licl Z};x;drome Without r(r:i?];oi;c) syndrome P value

values
Age, years 50.5+7.9 444 £ 96 <0.001
Being married, % 53 80.6 73.2 0.06
Completed high school, % 39 95.1 97.0 0.22
Household income >4 million yen, % 33 87.5 79.8 0.03
Current Smoker, % 12 36.7 30.0 0.10
Current Drinker, % 1 67.8 64.8 0.47
Obesity, % 8 70.5 17.7 <0.001
CES-D score, point 11 97 £ 63 104 £ 7.6 0.28
Psychological stress reaction, point 12 40 += 3.8 46 £ 40 0.08
Physical stress reaction, point 12 1.5 £ 20 1.6 £ 1.9 0.40
SOC-13 score, point 13 61.5 £ 11.0 584 £ 112 0.002
WHO-QOL 26 score, point 21 33 £ 0.5 33 = 0.5 0.48
PSQI global score, point 39 4.6 = 2.7 44 £ 23 0.43
MVPA, minute/day 32 389 £ 221 475 £ 292 <0.001
BMI, kg/m* 8 27.0 = 3.6 225 *+ 3.1 <0.001
Waist circumference, cm 124 939 = 72 80.8 -+ 83 <0.001
SBP, mmHg 8 135.1 £ 154 119.9 = 147 <0.001
DBP, mmHg 8 863 = 10.7 75.5 £ 10.8 <0.001
Blood glucose, mg/dL 13 119.6 = 31.8 962 = 149 <0.001
HDL cholesterol, mg/dL 9 526 = 125 63.8 £ 159 <0.001
Triglyceride, mg/dL 9 1772 £ 893 104.1 £ 69.5 <0.001

Note: Participants with missing data of metabolic syndrome (n=17) were excluded. Values were indicated as means and
standard errors or frequency. P value indicated difference between groups without adjustment. Metabolic syndrome was
defined by the criteria by the Japanese Society of Internal Medicine. Obesity was defined as BMI >25 kg/m”.

Abbr: CES-D, the Center for Epidemiological Studies-Depression scale; SOC-13, Sense of Coherence scale 13 item
version; PSQI, Pittsburgh Sleep Quality Index; MVPA, moderate-to-vigorous physical activity; BMI, body mass index;
SBP, systolic blood pressure; DBP, diastolic blood pressure: HDL cholesterol, High-density lipoprotein cholesterol.
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B L MetS REEZE THEICE <(502%6.3 kg vs.
40.9£10.1 kg, p<0.001), % - EEHBZLEIFET
o7 (p<0.001). T RAF—1EIE(BDHQ)IE, MetS
PRA#(1865.2519.6 keal/ H) & JEFRAE H(1805.4+592.1
keal/ ) THERZEITRD 20272 (p=0.38). MmiF
BDNF & MetS ##£78 #(22.0+5.9 ng/mL) & 3E{RH % (20.0
+5.6 ng/mL) CTH BEREILFED b h - 72 (p=0.07).

o IEREREEL, 2ZMEOS DL 188% ThH-

7. BT 18.2%, ETIZ208%TH Y, 15 D
ROREHEEIZIIEZZ B D e 72 (p=0.33). 15>
FEREEH IHEREE IS, EHPFEIE»-
(Table 4). NV 7'V EF 4 NEEEN D DEREEETH
BATED o723, M - 2T 5 L HBoAEE
IR B 72(p=0.04). F7z, M5 SIEREEE
TIHEBEEZ RO AN D2, FriEKHENELS, CES
=D 5, LEEY/ FEMA R L AR, PSQIAHAN
m<, SOCHA, QOL FaMKr o7z, ZNbDET

Table 4. Demographic and health information of participants with and without depressive symptoms, CRC Study and Ryobi

Study
Number of

missing Depressed (n=254) Non-depressed (n=1059) P value

values '
Age, years 42.5+9.6 455+94 <0.001
Being married, % 50 63.0 76.6 <0.001
Completed high school, % 36 96.6 97.1 0.71
Household income >4 million yen, % 32 71.6 83.4 <0.001
Current Smoker, % 11 35.9 29.6 0.05
Current Drinker, % 0 67.4 64.8 0.45
Metabolic syndrome, % 17 8.6 12.2 0.12
Obesity, % 8 25.9 24.0 0.53
CES-D score, point 0 222+62 7.6+43 <0.001
Psychological stress reaction, point 10 9.2+45 3.5+3.0 <0.001
Physical stress reaction, point 10 26+22 14+1.7 <0.001
SOC-13 score, point 10 476 +£8.6 61.4=10.1 <0.001
WHO-QOL 26 score, point 15 2.8+04 34+£04 <0.001
PSQI global score, point 37 64+29 4.0+£2.0 <0.001
MVPA, minute/day 33 46.3£27.1 463 +27.3 0.97
BMI, kg/m’ 8 23.0+3.8 23.1+3.5 0.85
Waist circumference, cm 123 82.8+99 82.6 9.2 0.72
SBP, mmHg 8 119.7+14.9 121.9+15.6 0.05
DBP, mmHg 8 75.6+11.0 769+ 114 0.08
Blood glucose, mg/dL 13 97.6+19.0 99.2£19.1 0.24
HDL cholesterol, mg/dL 9 62.3+15.8 62.6 £16.6 0.84
Triglyceride, mg/dL 9 101.7 £ 58.7 114.6 =77.4 0.004

Note: Participants with missing data of CES-D (n=11) were excluded. Values were indicated as means and standard errors or
frequency. P value indicated difference between groups without adjustment. Depressive symptoms were defined by 15/16
point cut-off of CES-D. Metabolic syndrome was defined by the criteria by the Japanese Society of Internal Medicine.

Obesity was defined as BMI >25 kg/m’.

Abbr: CES-D, the Center for Epidemiological Studies-Depression scale; SOC-13, Sense of Coherence scale 13 item
version; PSQI, Pittsburgh Sleep Quality Index; MVPA, moderate-to-vigorous physical activity; BMI, body mass index;
SBP, systolic blood pressure; DBP, diastolic blood pressure: HDL cholesterol, High-density lipoprotein cholesterol.
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P BT LEE Th - - ERE DA L, p=0.002,
Z OfIE4A T p<0.001). #2771, #19 SFERAEEE (403
+9.6 kg) L IERAEHEU1IE103 kg THEREITR
LR h ol ZRAF—EIREBDHQYE, #19 DiE
PRARAE # (1835.6£602.0 keal/ H) & FERAE# (18063 =
582.8 keal/ BY THE R ZEITR D b2 h> 5 72 (p=0.57).
M35 BDNF 1381 5 SRR EE(22.0 £ 59 ng/ml) &
HEAE20.0 £ 56 ngmL) THEARZEITRD bR
o 72 (p=0.71).

BAANTIXCES-DIZEENDRTT 4 JHBEIZK L
TEEZ ORI ERTEEONTEY, 15/16 ADH v
FAZETIE, O OEROHEEZBRFHMLTLE
BN SN TV D M. 22 TAH Lo P
by 2526 AEEEL L THET L, HEIE
41%(BH 3.7%, M 55%)& 787,

5 DFER % CES-D25/26 siTHIEET B &, 419 DS
WREH TS KENKLS, CES—D &R, LEN
FIREA b LA E, PSQI HarE<, SOC 54,
QOL & 2ME D> - 72 (4T p<0.001). BliBEF OFEIZD
W, BEREITRD b2 2o 72 (p=0.34).

E =

AWFZED HB9X, BAEOCEHIE LG L LIz22
R—bDORX—ZF 4 VRELY, MetS LU D fE
WoOEREZRL, WEORE LEETLIEREZH LN
52 EThoTe.

MetS DEHEIZFZY L7 E 1T BT 14.5%, M 1.0%
Th otz AW & REEIC AARNFEEOLE D 2/
VWTCOHIE L7z MetS BIRZRIZHOW T, T TICEEOR
HN/RENTWS. Urashima b 2 & B EHEER K%
DZBET — X THEME 14.0%, Ll 29%ThH-7=.
ENOar— MIRIZES BREE, LEEOR
B HAERTRFZE 20 CI3 B I 26.4%, itk 8.8%, f&IH IR
DOINLBTHFZE P TI B 21.4%, % 8.1%, 65 B
BRI LI K O ARFZE 2 CidBE 21.8%, &
PE17.7%EH|E SN TS, £72FL 19 EEREREE
FBFE ONTHT, MetS 2338 Bebh 2 F(EHIC
Mz, 2WHBZHOHEEX, BM¥E225%, KM T73%T
Holz. RIFFEOBME T, FBITHFZEIZETHLU
NMEHEETHZEVWZ L), WThoRETYL, FE
NI L, MR it - THEINT 2 @EmAR A ST
B AWFIED LR BREF BT MetS RAE 2 D720
T XX, FHEED 40.7 R L HEREE V2 L IZREFT
HEREMEN H B.

% 35 &

MetS RAEH ClE, PEELLLEO S RIS D E ke
BEBIC ol IBEEIZ U & LI ARBIRT X
TRNF—=NTG 2 ZBET D 2 En% <, EEE
FECTEHHPEEL EOFERFGNL RN EbRESN
THEY ), MetS REEDOHEIFENHD L TNDH &
ZOWTIHERBICEE 22wy, AR T, FEEY b
OERIEEORFMEZEE L LTV, EFETIHIEE
Bt BUE A4 (Non-exercise activity thermogenesis, NEAT)*?
MR F—RFUCR T HREIBGEEEZEDTHED,
BREOCHFBIEESOEDRELZE LRI OEE LN
25, FEEHERERO L6 TEEIT XL F—IX,
PE - IBERE RS TH DD, HrORBREERED
fERETZNEIUCOWTHERIEE L OBFRZ B 5
WWLTW ZEBRETHAH. BHOFELEIZON
TH MetS RACHEIZL > THERENRD N
M, IOV TR OEEEZ T TS & T8
&R 5. Miyatake 5 *DiF, MetS FEZ Y FH BV THE
ERBELEEBEIPEBRCEVWIEEZRE LTINS,

CES-D 155,16 5.2 FRHEITHE L 724 © DR O FI &
B 18.2%, &1 208% LB L% 5 AT 1 AT v K
FI7HEBZ TN, BRO—BEEANE RS E U THEE
DEMEE AVTETIE, 456 P35 oEkoge
% 29.6%(FE M 27.2% LME318%) & HMEL TS, £/
Kaji & *OFETIX 21.9%Th-o7=. iz, B5Ex
Xt L U7z g Tl 5 SRR OHEEL 15~45%0
EHEINTWD. KOS INE IR T 5 HE,
BREOEITHEICEL T 28E& 02 k). F2K
I ORFR D DRI LI E VN E Eh AR T, K
MR CTIMEEZRBD o7z, —F, KFET
ITEREE OFEL LOFHICENRS b7z, Lorant
5T, HEREOHAIOK S, K5 OFEDOREBKRE
FTHDLIEEBAZGINICE > TRLTEY, K%
DFERH INOLDETHEL KT H2HDTHD LN
L.

ARHFFETHE, MetS A OAFEIZ L - T, 15 DER -
QOL LR FIZEL RO o2, BRI S DFE
WERAEDOHFEIZ L > T, MetS DHEELCRBZRRFIZL
EEROeh oo, REMEERE LM >ERIFILITL
EOFRT AR MbNTEY, REBRESRTT 4
TietEB A5 F TR D, 119 ORERAS DA
RIRY A7 2EDLEE COBMEPEESH TN,
LAL, SRR OE 5 L-BfREH
DMNITERY., TRETIIHREINTEEAHES
LRBDOBRKREBRATLIFENRA I =AL L LTI,
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ARNVADRERZET OND. TROLBEKRTE - F
FR - Bl R (Hypothalamic-Pituitary-
Adrenocortical axis[HPA Bl DERTEAY, & 28 BAHRE R D TT
W W T — L DS IEIN, B R T 5
BEB RN S DA AU WA 2 ) AR
HEgERIT?. £, BAOTF AR A b AA
v, BOIVIEHRERFOBELEHINL TS, Tl
ZIFEB BT B LT TF U OERHOHEE, $hbb L
TF ARG 0% KRR TO—f T&H 5 BDNF
E Vo T ABIEEYE S, LDEHED A =X A
5E43LH5NTNAE. £, BEOAFEEEOB A
WEBAI = XLAPBRIESNTEY, FEEE) - EE)
D mE SRR O b TENY - ARERSRA 7
BIEAE LU CTRBTEELH S 2 LBAET 2EZRTH D
ZEMRENTWD. SRIOMHTIE, Bl 2 B
BLIOW - EHE2HE L0 TH 720, FERENR
R LER L ORISR L RERNMET S Z &
b, ZNOOMAEBFRZHALMNIT D DITITEY -
s - DEITEVEIET VEBEE L, KEICESWE
BRIENVLETHAH., ZNHORTF, &0 bifElsE
BIFEEEIZ DWW Car— MFEEL BV THET L 7oaT2eis
FEAEITThbN TRy, KFRIEN—2 T4 VRET
— X OB CH B L0 h, 5% OBHFRAE
T, MEOBRBRICOWTRIEZED D TETHS.
BB, ARSI BINE B D 2o 72728,

MZECBE LT HoRB 2Nz RN TERhoTs.

FEAMIETIIEERATICONT, HEHEICLAE
MfEZ AT 2728, BFICL 2Bl R ¥—
EHREEEFH CHE SN EE= XL —DMIZK
X ARTREEA AR U CUE, TV E RIS L AN
AT AR, BEEOB/NHMIZESSbDLEZZL LN
%. 7272 L BDHQ i A AR ANOEE L% KB LT ER
W LTERENEZED2D P, Bx ORBERORIT
g L, BT XX —LSOEEE BRI
DICBEHENHDHENZ L.

B
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S TERSNTE. FRIZBNML TR W=ttt
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STERE BRK, PEEFMEK, FH RRICIZIO%%
o CTHEMLE L BT E4. 72, FAEOERICHZ-
TN KRRt v ¥ — e B AR T

REFLD, MEEFIEAZ v 7 L0 ZL OHI%ETE
W2 Z LR RE T LET.
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