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Professor Louis J Ignarro
Department of Molecular and Medical Pharmacology,
UCLA School of Medicine

Thanks and Report

Thank you for inviting me. You are the one to be proud of, and | am most proud of
you and your accomplishments at Nagoya University. It is my honor and
pleasure to help you in any way | can for the next 15 years and more. It is my
hope that we can continue our strong collaboration for many years to come.

| enjoy my visits to Nagoya to see you.

| believe from bottom of the heart that your research about the effect of
anti-hyperlipidemic drugs on the progression of diabetic atherosclerosis-is
promising and become one of largest and fruitful clinical study in this field. You
must get exciting data based on the steady research.

Please let us think about future research projects between us. As you know,

- I am interested in mechanisms controlling the changes in expression of eNOS
gene during development of diabetic atherosclerosis and during administration of
arginine, citrulline and antioxidants. Ideally, it would be interesting to see
Western blots of eNOS in aorta from rabbits at different stages of developing
atherosclerosis lesions (compared with normal diet controls), and to see the time
course of upregulation upon administration of arginine, citrulline and the
combination with antioxidants.

Once we have that picture, we could study mechanisms of downregulation and
upregulation of eNOS. Additional experiments would depend on the results
obtained in the early studies. We can publish these findings (if novel and
interesting) in PNAS next year. Can you think of any experiments that might be
of interest regarding the influence of atherosclerosis and supplementation on
eNOS expression?

Finally | really appreciate and hope the exciting future of Japan Cardiovascular
Research Foundation.
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Research Report

Japan Cardiovascular Research Foundation
Program for the Invitation of Foreign Scientists to Japanese Institutions

Researcher

Institution Duke University Medical Center
Duke Clinical Research Institute

Name John H. Alexander, MD, MS

Dates December 7-16, 2006

Subject / Purpose of Research Visit »

The purpose of this visit was to build on ongoing collaborative relationships between
US and Japanese cardiovascular clinical investigators. The Collaborative Project on
Global Harmonization in Clinical Research, which includes investigators for Duke
University Medical Center (Dr. Alexander) and the National Cardiovascular Center (Dr.
Okayama and Dr. Nonogi) will conduct the clinical research for acute coronary
syndromes.

Result of the Research Visit

University of Jyuntendo.

On December 8" and 9™ and | visited the University of Jyutendo University to meet
with Dr. Kazuhiro Sase and Dr. Yoshihiro Arakawa. Dr. Kazuhiro Sase would do study
to collaborate with Dr.Nonogi and Dr. Okayama. Dr. Arakawa is the Director of the
University at Tokyo University Clinical Research Center. We reviewed their University
Hospital Alliance Project and the progress it has made involving Japan in global
clinical research. We discussed the potential challenges in applying the lessons
learned from this Alliance Project to other, non-University Hospitals in Japan. Based
on his experience and recognized expertise in Japanese clinical research
infrastructure, we discussed his willingness to Co-Chair the “Harmonization by Doing”
(HBD) Working Group 3 that will focus on the Clinical Research Infrastructure in the
United States and Japan.

“Harmonization by Doing” (HBD) Leadership / MHLW

We had a number of meetings, on December 12" and 14", with members of the
“Harmonization by Doing” Steering Committee. These included representatives from
Duke University, leadership from the Japanese MHLW group.



“Harmonization by Doing” activity is important to develop clinical infrastructure and
network for Registry study and Clinical Trials in Japan. We discussed the possibility of
new clinical research projects.

On December 9" we had a 2 hour planning meeting for HBD Working Group 3 which
has been created to address issues related to clinical research infrastructure in United
States and Japan. This meeting included academic physicians from the United States
and Japan. We identified a number of key issues related to the clinical research
infrastructure that could be addressed through HBD or other programs.

National Cardiovascular Center

On December 11", | spent the day at the NCVC in Osaka Japan. While there....

« | discussed the current challenges to clinical research in the US and Japan with Dr.
Kitamura (president of NCVC) and the importance of integrating clinical research
into the clinical practices with Drs. Toimoke and Yagihara.

« |reviewed the NCVC's experience to date in the global clinical trial program for
acute coronary syndromes with Dr. Kawamura (Pl) and Ms. Hirase (CRC).

e Dr. Okayama, Dr.Nonogi and other investigators, and | reviewed the current
progress and data from the registry study of acute coronary syndromes and J-
PULSE study that is investigating the incidence and etiology of out of hospital
cardiac arrest in the Osaka area.

| toured the NCVC Echocardiography Laboratory and discussed similarities and
differences to our Echocardiography Laboratory at Duke University.

« | gave a presentation on DCRI research in international registries to share best
practices for the development of NCVC led registries within Japan.

e | reviewed the current status of and data from the Suita population based study of
myocardial infarction and stroke with investigators from the NCVC.

e Dr. Okayama, Dr.Kokubo and | reviewed the current status of the all Japan stroke
and myocardial infarction registry and discussed similarities and differences
between this registry and a number of registries coordinated by the DCRI.

| gave a lecture on the Duke Clinical Research Institute (DCRI) and recent
research activities titled Clinical Research Across the Spectrum of Acute Coronary
Syndromes.

NPO International TRI Network Public Forum

On December 15", | participated in the second annual NPO International TRI Network
Public Forum, led by Dr. Shigeru Saito, to share with patients and the public
information related to coronary artery disease and clinical research.

This activity is important to share with the academia and the public in the
development and problems in registry study and clinical trials. Dr Shigeru Saito could
collaborate with Dr.Okayama.



This panel included academic investigators from the US and Japan, the medical
industry, medical regulators from the Japanese MLHW, and a representative from the
lay press in Japan. | gave a lecture titled, “Better Care in Hospitals That Do Clinical
Research”. This was a unique opportunity to share the importance of clinical research
with the public that is currently not available in the United States. The challenge of
conducting randomized clinical trials in Japan and the limitations of currently available
evidence to guide many medical decisions was discussed in this public venue.



_22_



MRS =

1. BV INTAEANEE
ES| & o KE
i - B4 © 7TV KRE - HF
The University of Arizona, College of Medicine, Tucson,
Arizona, Professor
K & i mN—hk AN
Robert A . Ber g, M D
2. EEHEE

FE - B ENERERT S — DRARRARE
K &% HaxKR =

3. FA~WHIE
Y185 12H TH ~Y 18412158 (9H )

4. HFEHIERE FBEOB)
Besb Mz IR & L TOHRICHT 50~ v ¥ — VO A O LiigcAE RS
KB RO

5. WIFEEBOME
H

2006 12 A 7 H

J-PULSE 3E (BFfxk 2. El —F RE B BIUELBR&REH
—IARELZ M, BRIZBITD Y Z A U BEORIE LT, B LWWOIEREED
k& ZDHRICOVTERZBREZIT > T,

2006 4 12 A 8—9 H

J-PULSE 8 (Brx K Z, EE —FE BERE 8 2908 L BAROERY
FREIWZH L, 7TV TRFCBITDEBEFFEOED T, KU OWTIHFRZEE, A
AIZBIT 5 L0MERAERERS LT OH LWIOWVIEBEEHTOD Y FIZHOWTERRH
1T- 77,

2006 £ 12 A 11 H

HREEET 25, BRICBIT2REVAT AR RFETHE LHIC. BXMEICE
T OMAERDEVICOVWTERRB ATz, £D%, REEREF —%F6H,
FEKERIERM L &b, NEERAEFMOBRIFEO FEME, MER, RARICBIT 5]
BIZOWTERRBEIT o7,



KB/ FE#

2006 &£ 12 A 12 H

ENERERF T ¥ — %350, J- PULSE 18 (B~ K Z L AT AR 4.
ERE gk E ) ROESNERSFR Y —KHFERE L & HIiZ, J-PLUSE
OIESBIOMERE, BAICKIT DY Z A U BEORI., KB EBOH B LIZET L
VDB TEDORNR . HTLWOHEREIEOHB R, NEEARBOMELED 51T
Hir > TORELICHOWTERKTHEITo T2,

2006 4 12 H 13 H

HE KRS LE5R, J-PULSE ¥t8 (FR #. B &) RUOREBRFELSERE
EZTFHERT I FHES LR UEILES OB ZEMFIC OV TE RAH]
2175 & & biz, J-PULSE O—EB L L THREEZED T 58 E8 O & O .OIERAE
EOEIZET ARITITHOVWTHERABREIT R o1z,

2006 £ 12 A 14—15 H

ESEREFR T ¥ — OBSHRIFFER RS LOVNER ICUEEZRZEL, 7TV VT
REWZBT B/NEHAERE OME, BRENEZROBREIZOVWTERZBREIT 7,
HABERICHD 5 EA, FEA, BORRm L OOk L BRAERBONIZED F vy 7 X,
B EA8 O A B L7287 LD DIBRAE RSB T 2 = E 7 LV AZO0 T, #EE %
#Tof, F£io. BlEfEE, J-PULSE BB AR FHEM L IEEEDOHDLIERLE
EONRIZEET 23X DIER & B E TIT o 72,

7 U YRR RO R R A B LSHOTEF L A2 DL
TETNB, BAEERTNETICT V) /TR L BRHIEO RIS EEIC BT
B BURE ST & T, SEEI, BIJCE ORI %8 LT, J-PLUSERIZHED
BROEE, F72 s ERERRKTE~ORREEDT,

@ J-PULSEDVEENIT 5 H

- BB TEE QRO UGB AEOZNRICE L TERZMEZITV, MSUEREZED T,

- J-PULSEEEB & BARIZBIT DU Y & A U BEGORIL, MEEBOATHEML LT
FLWEREEONE, /NEBREFEEOHEDOSHRDOERAFICOVWT, BRRHE
TV, BRZRDT,

@ ESLTERABRF TS — I EERA B E EIR OB ST E TR D WD & AR
- Dr. BergidBAMEB DR FEEFFFIZBWT, HFEDY —F—D—ATHY
EHOMAEZEL BRI DDIL, BESTEETLSE L HIT, Z< OEET O
god ENTERERFY LY —EML & RHERDT,



7. FEREOFHMH

SEIOHEAB~NEELZE L, BARICEIT 2 EAESOBERFZ O LN X
NnNa&Ebiz, OBREIZBIT Dpopulation-basedD VY & A B E b LRI
BTV AZREETH LV DI PULSED BB AEICED bivie, £, 4EOE
ETT VY FTRELBRHFEICEAT 2Ry NI —J REEICTE 2 L1, 4% DFE
RLERDTDICHERERBRERTH D,

EEMREE AR R



Research Report

the Japan Cardiovascular Research Foundation Grant
the Scientist Exchange Program

Researcher

Institution

The University of Arizona, College of Medicine
Tucson, Arizona

Name Robert A. Berg, MD,
Dates December 7-15, 2006

Subject / Purpose of Research Visit

The purpose of this visit was to build on ongoing collaborative relationships between
US and Japanese cardiovascular clinical investigators. The Collaborative Project is
Japanese Population-based Utstein-style study with basic and advanced Life Support
Education (J-PULSE), which includes investigators for the University of Arizona (Dr.
Berg) and the National Cardiovascular Center (Dr. Nonogi) .

Result of the Research Visit

In Tokyo,

On December 7", | visited in Tokyo to meet with Dr. Sase, Dr. Nonogi, Dr. Nagao,
who were the investigators in J-PULSE project and NCVC-President Dr. Kitamura.
We discussed the potential challenges in the Utstein-style registry and the new CPR
method in Japan.

On December 8" and 9", | had presentations and discussions on University of
Arizona resuscitation research to share best practices for the development of the new
education system of the emergency cardiovascular care in Japan collaborated with J-
PULSE members; Drs. Nonogi, Genka, Sakamoto, Nagao, Kakuchi and other
researchers and co medicals.

On December 11" we had a 2 hour planning meeting with members in Tokyo fire
department to discuss the differences in emergency systems between US and Japan.
Then, | visited Dr. Naoki Shimizu, Department of Anaesthesia and Intensive Care:
National Centre for Child Health and Development to have a lecture and discuss
about "Pediatric Resuscitation Research: Current status and Future Directions”,
which should be important issue for emergency cardiovascular care.



National Cardiovascular Center

On December 12" and 14th, | spent the afternoon at the NCVC in Osaka and 13" at

Kyoto University. While there....

e | discussed the current challenges to basic and clinical research in the US and
Japan with Dr. Tomoike (Director General of NCVC).

e Dr. Nonogi, Dr.Yokoyama, Dr.lwami, Dr.Nagao and other J-Pulse investigators,
and | reviewed the current progress and data from the J-Pulse project that is
investigating the incidence and etiology of out of hospital cardiac arrest in the
Osaka area. In Kyoto University, | discussed the results and the manuscript in the
Utstein Osaka registry with Dr.Kawamura, and Dr. lwami.

e | toured the NCVC Radiology Laboratory, Department of Pediatrics, and ICU ,
then discussed similarities and differences to the imaging modalities including CT
and MR, the Paediatric Critical Care at Arizona University.

e | gave presentations on the resuscitation science about the new CPR method;
cardiocerebral resuscitation.
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1. Physical Activity and the Incidence of Chronic Disease in the Elderly: Findings from
the Honolulu Heart Program and the Honolulu-Asia Aging Study. Presented at the 3r
International Symposium on Geriatrics and Gerontology, Obu, Japan, November 15,
2007.

2. Diet, Body Composition, Physical Activity, and the Future Risk of Parkinson’s Disease:
Findings from the Honolulu-Asia Aging Study. Presented at the International
Conference on Food Factors for Health Promotion, Kyoto, Japan, November 29, 2007.
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FINAL REPORT FROM ROBERT D. ABBOTT TO THE JAPAN CARDIOVASCULAR
RESEARCH FOUNDATION (JCVRF)

Introduction

Dr. Abbott’s original proposed staying period through the generous support of the JCVRF was
for two weeks (12, November to 26, November, 2007). Through additional support from the
Department of Health Science at Shiga University of Medical Science (SUMS), Dr. Abbott's
fellowship was extended to cover more than a five week period (9, November to 17, December,
2007). Dr. Abbott’s tenure during this time was thought to be highly successful. Based on the
following report, it is hopeful that the JCVRF will agree.

The Environment at SUMS

The research environment in the Department of Health Science at SUMS is unsurpassed.
Hirotsugu Ueshima, MD, PhD is professor and department chairman. He is known throughout
Japan, the US, and elsewhere in the world for his leadership in the discovery of many issues
affecting the epidemiology of cardiovascular disease. He leads a staff of distinguished scholars
that is seldom seen at the very best universities. These factors combine to make an
extraordinary work environment for visiting faculty. Dr. Abbott was a beneficiary of this
environment. He has openly expressed his pleasure in the receipt of opportunities that allowed
him to complete a most productive and rewarding experience in Japan.

Proposed Research Subject in Dr. Abbott’s JCVRF F_ellowship Application

Dr. Abbott’s proposed research subject, “To investigate differences in subclinical atherosclerosis
between Japanese men in the US and Japan”, was meant to provide direction for the planning
of new initiatives in the study of environmental and behavioral contributions to geographic
variation in subclinical atherosclerosis. More precisely, in meetings with principle investigators
from Japan, the US, and Korea, new and ongoing initiatives were proposed to examine the
prevalence and characteristics of coronary artery calcification (CAC - a marker of subclinical
atherosclerosis) in Japanese men in Japan and Japanese men in the U.S. Additional cohorts
following the exact same research protoco! have been recruited from Korea and in Caucasian
men in the US. Emphasis is on the use of data from the study of “EBCT and Risk Factor
Assessment among Japanese and U.S. Men in the Post World War Il Birth Cohort” (ERA-
JUMP) Funding for this project is from the U.S. National Institutes of Health, the Japanese
Ministry of Education, Culture, Sports, Science, and Technology, the Korean National Institute
of Health, and the American Heart Association.

In a workshop that was organized by Dr. Ueshima in Gunma, Japan (4, December to 7,
December, 2007), discussions were held between four of the principal investigators (Pl)
involved with the ERA-JUMP. They included Dr. Ueshima (PI from Japan), Dr. David Curb (Pl
from Hawaii), Dr. Akira Sekikawa (PI from Pittsburgh, Pennsylvania), and Dr. Chol Shin (Pl from
Korea). In addition to Dr. Abbott (Pl on a related study of CAC in elderly Japanese men in
Hawaii), Dr. Takashi Kadowaki (Co-PI from Japan) was also in attendance.

Most of our workshop focused on a proposed continuation of the ERA-JUMP and strategies on
how it should best be implemented. A key funding source for the ERA-JUMP is from the US
National Institutes of Health. Last February, 2007, investigators submitted a renewal to the US
NIH for a continuation of the ERA-JUMP. Funding is requested for 5 years with total direct
costs of nearly 3 million U.S. dollars. The purpose of this proposal is to re-examine the



participants of the ERA-JUMP for progression of subclinical atherosclerosis (CAC and carotid
intima media thickness). It is of special interest to determine if progression is different between
Japanese men in Japan and in the U.S. and to identify physical and environmental attributes
that might promote progression differently. This grant received an initial favorable review and
has an excellent chance of being funded. As a consequence, we are optimistic that Dr. Abbott's
work with his colleagues at SUMS will continue.

Other topics of discussion focused on specific manuscripts that are in preparation or that were
being proposed. They included effects involving marine derived n-3 fatty acids, associations
with fish and soy intake, the metabolic syndrome and its components, NMR lipoprotein analysis,
diabetes and insulin resistance, and other factors. All were focused on effects that might have
associations with subclinical atherosclerosis within a geographic region or effects that might
explain differences in the prevalence of subclinical atherosclerosis between regions, most
notably between Japanese men in Japan and the US. Much of Dr. Abbott’s time in Japan was
spent on formulating strategies on how these topics should be best approached.

Other Projects

While in Japan, Dr. Abbott also began preparing two manuscripts. Both have carefully
acknowledged the support from the JCVRF. They include the following.

1. Abbott RD, Ueshima H, Hozawa A, Kadowaki T, Okamura, T, Nakamura Y, Rodriguez BL,
Curb JD. Total Mortality in Japanese Men Aged 61 to 81 Years in Hawaii and Japan.

The above paper presents a direct comparison between identically aged Japanese men in
Japan and Hawaii who were followed for 19 years from 1980 to 1999. Compared to men in
Japan, men in Hawaii had a 2-fold excess of diabetes (13.0 vs. 6.5%, p<0.001) and a 4-fold
excess in the prevalence of coronary heart disease (11.4 vs. 2.6%, p<0.001). Total cholesterol
in Hawaii was higher by 28 mg/dl (p<0.001), and body mass index was higher by 1.7 kg/m?
(p<0.001). In contrast, men in Japan were more than twice as likely to smoke cigarettes (55.8
vs. 19.1%, p<0.001). Average systolic blood pressure in Japan was also higher by 11 mm Hg
(p<0.001). Largely due to the excess frequency of smoking and high blood pressure in Japan,
the age-adjusted risk of death was 1.4-fold higher than in Hawaii (49.4 vs. 36.2/1,000 person-
years, p<0.001). After risk factor adjustment, the risk of death in Japan and Hawaii were nearly
identical (40.9 vs. 41.8/1,000 person years, respectively, p=0.760). The latter is important since
it suggests that the excess risk of death in Japan versus Hawaii can be largely explained by the
noteworthy difference in the use of cigarettes and to high blood pressure. While attention to all
adverse risk factors is important in both cohorts, greater emphasis on smoking and hypertension in
Japan may be warranted. Given that genetic variation in this comparison may be minimal, findings
further suggest that the Japanese in Japan have the same susceptibility to developing diabetes,
obesity, and adverse lipid profiles as Japanese in Hawaii. The age groups studied (aged 61 to 81
years) also represent an age group in Japan that is rapidly expanding in numbers and a group that
is expected to consume the largest proportion of social and health care resources.

2. Ueshima H, Hozawa A, Kadowaki T, Okamura, T, Nakamura Y, Abbott RD. Effects of risk
factor change over time on 10-year stroke incidence in the NIPPON DATA80 and NIPPON
DATA90 cohorts.

This project provides a comparison of two birth cohorts separated by 10 years but compared

when they were the same age. Data are from the 1980 and 1990 baseline follow-up of
representative samples of men and women in Japan enrolled in the National Integrated Project



for Prospective Observation of Non-Communicable Disease And its Trends in the Aged
(NIPPON DATAB80 and NIPPON DATA90). Findings suggest that over a 10-year period, the
frequency of hypertension has declined in both men and women, largely due to an increase in
its treatment. In both men and women, the use of alcohol has also declined, and in men
cigarette use has declined. While this represents a favorable trend in stroke risk factors, the
frequency of diabetes and hypercholesterolemia has increased in both sexes, while body mass
index has increased in men. After adjusting for these risk factor differences, the risk of stroke in
men declined from 19.4 to 13.0/10,000 person-years in the 1980 to 1990 cohorts. For women,
the corresponding risk of stroke declined from 16.8 to 9.4/10,000 person-years. While these
data provide encouraging support for ongoing efforts to reduce the risk of stroke, hypertension
continues to be an important stroke risk factor. In contrast, diabetes, which in the 1980 cohort
was unrelated to stroke risk, now appears to have become a potent stroke risk factor that may
exceed the adverse consequences of hypertension. Findings suggest that intervention
strategies that attempt to reduce the risk of cardiovascular disease through control of diabetes,
obesity, and adverse lipid profiles may warrant greater emphasis than they did in the past.

Invited Presentations

While in Japan under JCVRF support, Dr. Abbott was invited to deliver 3 oral presentations.
They included the following.

1. Physical Activity and the Incidence of Chronic Disease in the Elderly: Findings from the
Honolulu Heart Program and the Honolulu-Asia Aging Study. Presented at the 3¢
International Symposium on Geriatrics and Gerontology, Obu, Japan, November 15, 2007.

At the above symposium, Dr Abbott chaired a session on “Epidemiological Studies on Aging
at the National Institute in the USA and Japan”.

2. Ph.D. Programs in the Medical Sciences in the US. Presented at the Faculty Development
Seminar, Shiga University of Medical Science, Otsu, Japan, November 20, 2007.

3. Diet, Body Composition, Physical Activity, and the Future Risk of Parkinson's Disease:
Findings from the Honolulu-Asia Aging Study. Presented at the International Conference on
Food Factors for Health Promotion, Kyoto, Japan, November 29, 2007.

At the above conference, Dr Abbott chaired a session on “Prevention of Age-Relating
Neurodegenerative Disorders”.

Lecture Series
While in Japan, Dr. Abbott delivered a four hour lecture series to students at SUMS. The series

included a set of two hours of lectures on nonparametric statistical methods and another set of
two hour lectures on an introduction to survival analysis.
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1) HFHEERE L FEHT

ATEBERIT. BRE, EETE. AR, WE, EFEOAFEBEDR. £TDO3HE
fE - EITICHEETAEBEETH D, ZOEEZERE FHTH20IE. BFEDOH
KIEBEOHMAKZR Y  EORTINF—BROREROEBREZIT) LR ENEE
LB, TAEEBER-KRTHICLELRERESE - KHOEEEREZARNE L
FEREA AFFZE | Tl Fak 18 FIThET SN TEEEE-S < Y D72 DIEENEYE 2006
B T % VA XHA K 2006)] TRENTEHEHEE, KFICEESERTHIC
B G RESEOEEECEEOZ UM EREFTTHZ L2 BHE LTS, £D



T, FRESHEOEEEOERICEEL RIFTTBHEREZALNICT LI EIE
{IEIJ\ODE%%‘IE@&%’E BROE LR E LT OBROARRFERE VDL, €
Z T, AWFSE @%Tﬂ‘:@%ﬁﬁ%%g CREERETITHERZRDS Z L2 BRI
To7, ?;’Eti(% BB T OO, B x X —BEPRER TR LER
ThHdI b, TNLITEEE K i@'ﬁiﬁ%lﬂ ERAHZELENICIT T, &6
(N OITENER & ATEEEROMEREF & OBEIC OV THREI LT,

2) ik
2-1) xt&E
[AEEEIER— R THHIC z%fx%ﬂ:i%@]i KAREEREEZ B E LIZKHR
A ARG OF —F _X—2 21, ER 1749 ZOTF — A NEBEFEINLTWD, £

ZD 55, 386 B DEY I 7“7%%’437 LTW5, ABFZEIE. B9 234 T L7z 30-65
DB 934 (B, &8s s) ZxXRE LTUTHIZ,

2-2) AERA .

HIRIEEE (R METs - B%) -3 RTIMEEEHC LD

BT L ¥— - ZER--BHQIC L D

BRI - EETEY - EBEOFE, HAEENICRT 547 & gV 2 B RIS

EBEITE - -ER#E (Three—factor Eating Questionnaire R18) iZX D

AIEEEFRAERET (K=, BMI, KBRS, BB, Mm¥s. HbAlc, HDL-C, TG
72 8)

f. K h (EREEERE. BERKO., B, HERB T — FEKHE)

°© oo o

2-3) WREHENT
TROWEMIL, FHEARERE TR L, E’P—Mﬁ%@]%i;’t\ EENEE (B
I3 10000 #%, METs -« BFIE 3.3) ([THEVVIEENEE, FEIREEEIC L. FHREEE, &
B DOEE, B AEBNIRTT D&, AETIERAREFOFEE OFEICD
Wi, ZuREHREZBWE VBEICL VT o, EREENENOEKDOREE
PEIZ DUV T, Pearson MFEBMREE AWV TIT o 70, TNENDEEIZEBIT D2 EEHK
DIEHEOREITIT. SOV t-test AV, T _XTOKEFOAEEKEILRE

R 5% & LTz,

3) EREBLOELE
3-1) #EERERME

WEBRERHMEEE 1R L, MBEOHKIFEIEIL, FHYTIEE R L bITED
HELZHZLTCWELOO, BETIE34 (33%)., ZMETIZ 294 (41% A% 10000
HBEWr L TR LT, METs - BRIz WL Tk, BS54 (56%) . %264 (37%) 23
FUED 3. 3METs - BF&E T2 LTV o 7z,

3-2) HEEE - EBTE L HHREEE, AEEERGRET & OBEE

HINIEE) - BEEEICEET HERE U CHERORE, ZEE. E# Lxﬁ'é
W, VYA R R Vol b DR BT b D, KRBT TIHFFIC Cioh‘



R HERENN

Characteristic male (n=9) female (n=84) total (n=93)
Age (y) 46.9x11.9 50.9+8.7 50.6 + 9.1
(33-64y) (35-65y) (33-65y)
Hight (cm) 1722+ 51 166.5+ 54 158.0+71
Weight (kg) 68.1+5.5 58.3+10.1 59.3 +10.2
BMI (kg/m?) 23.0%£1.7 23.8+4.1 23.8+39
Waist circumference (cm) 82771 82.9+11.6 829+11.2
Hip circumference (cm) 928+3.8 931+73 93.0+6.8
Body fat (%) 19.5+42 325+71 312179
Fasting glucose (mg/dl) 92.0%£6.9 91.8 £20.0 91.8+18.8
Fasting insulin (uU/nl) 42+0.8 4626 4625
HbA1c (%) 48+0.2 6.2+85 6.0£7.9
Triglyceride (mg/di) 1076 +85.0 88.8+47.9 91.3+£53.7
Total cholesterol (mg/dl) 200.0£22.9 2148 +38.0 212.9+ 366
HDL cholesterol (mg/dl) 52461 69.4+17.4 67.2+17.3

Step 11806.9 + 4445.9 11361.4 £5034.6 11411.54 £ 4947 .9
METs-h 4.46 +3.55 438+2.85 4.39 +2.91
Energy (kcal) 2002.6 + 533.7 1799.0 £ 574.7 1818.7 £571.3
Protein (g) 70.7 +18.4 66.6+22.3 67.0+21.9
% protein (%) 14427 149+27 14.9+27
Fat (g) 60.8 + 16.1 57.7 £19.0 58.0 + 18.6
% fat (%) 27.7+49 29.2+54 29.0+£53
Carbohydrate (g) 270.5+88.8 23251874 236.1 £87.7
% carbohydrate (%) 53.7+6.3 51570 51.8%6.9
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B OREXFET D2 E BN TRETH D, TNENOEHR 2T IL, ZEE~DR
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JE A~ ML, ENE T IITZEE A~ ENR <, SRR T, E2MERITNh
ITEEINTEL . BIENT, EABTNIEERDZ LI VMDA LR ERIET D
TLEFT, INLOEEN, TRAX—ERORBRERNEEEL TV NER
LT 2 A FESRFHBEITRD SNRhoTz, L LARR S EE~OBEZMIE,
BMI (r=0.308, p<0.01) >f&ASHF= (r=0.286, p<0.01), FEPFH (r=0.207, p<0.01)
L AEZ RN S, BRI, BMI (r=0. 287, p<0.01) & {&KEERIZE (r=0. 295,
p<0.01) L HEZMBENRD bz, DF V. FEEA~OES I 2 HIE 95
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6. WHEEIED
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YRE 194 4 8 1 B L0 R4 OWEREEOTIZBWT BEARICRT 2 HFIEE)
EBI ORI B EOHFIEICET 5 ERIOBREH BT 2HEFEICEL. %
i TREAETL LN AL R FEESEECRIT DIEEEEOHRE] I HOWTHIREL
BAtA LT, :

@ WEAE (ORI 3R Loi)

1) H#Y

BAT CIL, 3 SEREBEERTF, BEHER EBEMNERORENOHRESNT
W5, BEEESLZFO—2IZHIT LN TEY ., W ONDORITHFEICIB VTR O FIE &
BELEEOEVWETE LT, FOEEMSEMNEZ LTV, Weinsier et al. (200212 8 5 & &
Bt | ERERICAEMERE L EEMME LR LEER, WE OERBRHER EITI3E
Mo -, BEESEDLRENRD blz, TEE, ERREEOIHEIZ I, ﬁ@t

TR EKER Y OFETESERFESHLEE TH D Z EBNREINTEY (Levine et al. 2005),
%n%%%@#ogﬁ%Kﬂﬁﬁézkm\QW%%®ﬁ%@%iD%%K%L\M%%%
HIAEDICEETH D,

HERESEOIMICIIIESERFENH DA, MEEFITIAFAGRET CHLEEND
FEACIE X B HEL LTELFHAISNLTWS, ERICBW T, 1 SONNEE 2 4
L7z 1 RTEES AR bERLTEY. %@%é%%w<0#$iéﬂfwé Ll
NE . BTRIEE S LB TERICTMTE 5 1| RTMEESOHEIL. HTLUSNDOEETH
%n%(m¢a2mﬂ\—Eét@@%%%@V&wkioéizw%~ﬁ%$%L/Jﬁ
+HEmNLLND (B, 2006, BT, 2007), FOMEREMHBETLIHFELLT LT, &



. BB OARIEEEZFIA L 3 WTIEERASER S T05, BRIZIE, ETHA
OIEE BRI, 245 LTS OMEEREREMZ 5 & T, KEMEESLBNE 25K
EHVOESLEVEECIMTEXRLEZLNDHTHD, L, ERICIISESE
R EREE LELNTE 3 RTEMINEE L VX —HERE L OBKRE, EROLIIT1
SO 1 RESRE UCHE L CHLBBERMRTS Z N TE TR, RERGIE, HITE
B AEAEESH T, 3 KTARIEE L X LXF—HEE L OBREBRLRDINOTH
% (Tanaka et al., 2007, Midorikawa et al., 2007, Crouter et al., 2006), Z D Z &%, HITIEEN L
BN HEERSE B EATEESOHEICAVDS LB/, BEAEEDN RO
HEFER A SITEBOHEIC AV D L BKFE S 7z i (Bassett etal., 2000) & &> THHERR
TE B, FOED. BEAEEE L SHITEEZHRIL, Blx OXNTHETILEND D,
EATTFRICBON T, BEAIEEE L SITESLZHBIT 2012, E T HROIEE & KFE
FEONEE O % V% FiEe, BEREEFIAT 2 FENRE SN TS (Tanakaetal,
2007, Midorikawa et al., 2007, Crouter et al., 2006), L2>L722H 5, T 5 DHFETIEA+53 724
BINTETWARN, RIZ, EEORET IR L TERORZ XN OHEET 256, ¥
RZRY | BE-SFRXCHE LEEORER, T TOEESHE 1| DORXTHEELLEE XY
LRI RATEMERS D, TAbb, STIELFESHE2 INFE CURIZRY EMICTHMEY
223, BEAFEEE L SHTEDZEVEETCHRIT AT AT XABLETH D,

F 2 TARIZE I, BEAIEEE L SITIER AR VEE CHRIT AT X AERFEL,
RIEBN A FRECHEET A0 ORNEERTHI L2 EHBE T2,

2) FHik
1. Xt&#E

WEET, BELRABM 4 (FEH 42.1£1465. K 1702+ 6.5cm, 15K 68.3+ 143
ke) BE UK 354 (FE 426+ 12.7 5%, & 158.5+5.5cm, fKHE 553+ 9.2 kg)DEET 66
& Thot- (Table 1), TNHDOREEL, Fih, R, FECHMENLRVELOIEZELD
S, HEREZERTA-O0O8 (44 £) LREZUEEHRTHH 22 4) IWEESEY
fHiF Lz,

Table 1 REEDHFEIEH

Validation group Cross-validation group Total
Men Women All Men Women All Men Women All
(n=21) (n=23) (n=44) (n=10) (n=12) (n=22) (n=31) (n=35) (n=66)
Age (yr) 422+ 144 430131 426137 419=% 1;1,3 420 114 420+ 128 421146 426 12.7 424135
Height (cm) 170258 1593 +54 164578 170275 1569*£52 162992 170.2%6.5 158.5£55 1640+84
Weight (kg) 683151 556+98 616141 68211954976 610118 683x£143 553%£92 614+134

Body massindex(kg/m?) 23.4%x42 21937 226*40 23432 22329 228*31 234240 220£35 227x37
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EEREEL . TS FREICEREICRET AL OICEE L, FOBE., TEDRIFEMNID-
QYL ULESHBITCRETHLIICH TR LZ, EREICBER, AEROFELTBAL. ER
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XA (Bkg) EE - THAT (70m/min), ¥ a ¥ 7 (FAIE LT 140m/min)
FPIOIC. EEAHELRIET S0, MEMIZH#HES 30 oFER K 5FEFRL., £
10 5B OMER & 2 BEHEEE LT-, ERAHEOHEICFE . BARHE (KHERHE) BI U
FOMDOESHE . —EDKREFITELOOFER L. IHEEOBEER L UFFROEREZITR -

77. BIEBEFOMNRIT, EFRETERINT,

3. MEEEET

3 WRITHLEEE DBEIEIZ L. MEMS (Micro Electro Mechanical Systems) (233 < I&#EE &
9 — (LIS3LV02DQ; ST-Microelectronics, Geneva, Switzerland) % v 7z, IIEHE &
P—iF, 2V v PDONETTAF v =R AN (FEt60g) . £ —R% 7 Y vy T T
FEEICEEE LTz,

4. MgEIn Y AN —

BIEBEE ORI 7T ANy Z2AVTERR Lz, RBL-FROBRREL LU R
VR BTG B HrE (ARCO-1000, Arco System Inc., Chiba, Japan) IZ & 0 #ITE L7z, E£72,
AR EIIE T R A —& (DC-5, SHINAGAWA Co., Ltd., Tokyo, Japan) (2 & D HIEE L7, &1&
BEOT XL —HERIL. BONEFNFTNOBENEREL “BILIREHEEEE Weir
(1949) OFXITHRALTEHE L7z, £, EHREBREZED—>TH 2D METs (metabolic
equivalents)iZ, FIEBEEDO T IV X —HEBEL ZHEFBHETRT Z & TRDT,

3) ¥R

BHN- 3EOMEESZOEFAVTEL LI-ARMNEE L. EANIMEE DR EEZRY
R T=DDT ANEY T % LI ROENSEH LZARINEE L OlbE bRD L BT
VEB) L B A AEETEECILEE LR ENRD bivz(Figure 1), £Z T, 74 /VF U VITHIED
BRIERE Dl A BT, $STEB & A HAEFEESZ BT 2743 ) XLAZRELEL, €
OFER . HBIRIT, KEZUMRICBWTSH, BEEERY, wo < DT, HF@BHITH 955%
TholrZ xR & 100%DEEFERTH T,
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EIE : R BEETEHOA#. R2 BEEEFZH+HTER. RS HTED
f=t2 L. BERFEREIEERBMNSEFITLTVD

BB LT AT Y XA EFHIITER Lz B EAEES & RTEREBOHERITKIT
HEAEE OBEEZRFT 720, REZUMEREZIRIC, EREL OBRER (%) KD
Teo TORER, BMEABREZR TNTOFEHOBE % 345% IhEVWERETHETEHZ L
DI FEZR AN T= (Figure 4, Figure 5),
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