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Annual report of National Institute of Health
and Nutrition, 2005 (summary)

1) Outlines on the research activitiesin 2005
Nobuo Yoshiike; Chief of Research Planning and Evaluation
Four years have passed since our research institute became an
incorporated administrative agency in FY 2001, then this FY
2005 was the last year for the first 5-year period of the
midterm plan. The performance and output of our instite in the
last four years were elavuated by the committee in the Ministry
of Health Labour and Welfare (MHLW). Concurenntlly we
were preparing for the second 5-year plan and had
consolidated our work in the last year of the first midterm plan.
Our work in the four-year period was fortunately highly
evaluated by the committee of MHLW, and our will to promote
the activities in the new 5-year period became well facilitated.
There were three prioritized research areas in the first midterm
plan.
(1) Surveys and research on health promotion for the Japanese
people
(2) Surveys and research on nutrition and diet of the Japanese
people
(3) Surveys and research into nutritional and physiological
effects of food
In addition to these prioritized projects, we have conducted
researches and surveys with a wide scope from molecular level,
to individual (animal and human), and further to the population
levels, covering basic to applied sciences.
In order to disseminate our research results not only through
publication in academic fields, but also through various
communication channels, we have held a symposium to the
public and open-seminars mainly for dietitians.
To promote the partnership with private sectors and other
academic institutes or universities, we promoted the activities
through an endowment research project, collaborative
researches with private companies, and coalition postgraduate
course with Tokyo University of Agriculture, Kagawa Nutrition
University and Waseda University (Faculty of Sports Sciences).

2) Prioritized research project in the mid-term objectives
a) Research Project on Human Energy Metabolism
Project leader; Izumi Tabata

In the 5-year mid-term plan, the following results have been

obtained.

1) Measurement systems using human calorimeters and the
doubly labeled water (DLW) were established.

2) Using human calorimeters, total energy expenditure with a
sedentary life-style was determined. Moreover, we have
had completed measurements of basal and sleeping
metabolic rates on more than 200 adults.

3) Using the DLW method, data of energy expenditure (EE)
and physical activity level (PAL) in free-living conditions
have been collected and used for the revision of estimated
energy requirements (EER) for Japanese.

4) The results indicate that PAL can not be predicted

accurately using the common methods.
In this fiscal year, evaluational methods of physical activity
using a triaxial accelerometer was tested, and determinants of
basal and sleeping metabolic rates were examined.
At first, using the human calorimeter, prediction equations of
energy expenditure from triaxial accelerometry were
developed. Then, these were applied under free-living
conditions and validated with total energy expenditure
obtained by DLW method. The results indicate that the
accelerometer predicted EE and PAL more accurately than the
methods used previously, while it underestimated EE and PAL.
Prediction equations of basal and sleeping metabolic rates
from anthropometric variables for Japanese adults were
developed. The values of standard error of estimate using the
equations were lower than reported elsewhere.
These results obtained in the 5-year mid-term plan are
expected to be the basis of the energy requirements for
Japanese in the next dietary reference intakes.

b) Research project on development of an integrated system
for data management, analysis and utilization in National
Health and Nutrition Survey
Project leader; Nobuo Yoshiike
The aim of this project is to establish a more efficient survey
system and to utilize the collected data for establishment of
health and nutrition policies at both national and local levels.
We have conducted the following research and development;
1) Establishment of a computer network system for data
management and analysis of the National Health and
Nutrition Survey and relevant surveys at prefecture levels
2) Development of database to utilize the collected survey
data
3) Studies on the methodological issues for standardization
and efficiency of the survey procedures
In addition to the establishment of data handling and analyses
system inside the institute, we revised and updated the
computer system for the health and nutrition surveys at
prefectural levels, being conducted to evaluate the
achievement in the local plans for Health Japan 21. We also
updated the system to respond to the 2005 revision of Dietary
Reference Intakes.
To utilize the collected data we developed the database of main
results of the surveys and pdf of the annyal survey reports, and
opened them through homepages of our institute. To
disseminate the technical information to the practitioners we
held a seminar to the dietitians working in the prefectural
government or local public health centers regarding
interpretation of dietary data in populations.

¢) Research project on evaluating physiological effectiveness
and health effects of foods and food components

Project leader; Morio Saito
This project aims at clarifying the physiological effectiveness
and health effects of so-called health foods and their
components. Researches conducted this year were as follows:
i) Evaluation of physiological efficacy and safety of so-called



154 ooooono oboboboboooobongd

0 54 0020050

diet foods

Suppressive effect of Citrus Aurantium against body fat
accumulation and its safety (3)

We investigated the efficacy for weight loss and safety of
Citrus Aurantium (CA) combined with usual level of caffeine
(Caf) and/or tea catechins (Cat), as stimulants, in rats. Caf
and/or Cat did not increase the suppressive effect of CA
against body fat accumulation and also not the level of urinary
excretion of adrenaline which was elevated by the CA intake.
The intake of CA along with Caf and/or Cat did not induce
cardiotoxicity. These results suggest that the simultaneous
intake of CA and usual level of Caf and/or Cat is safe but the
efficacy for weight loss is less desirable.

ii) Effects of L-carnitine on lipid profiles, body fat
accumulation, and safety evaluation in rats.

L-carnitine is popularly used as an ingredient of dietary
supplements for weight loss. In this study, we examined the
effects of L-carnitine on serum and liver lipid profiles, body fat
accumulation, and serum biochemical parameters in rats.
Additionally, we examined histopathologically the safety of
excess intake of L-carnitine in rats. As a result, L-carnitine is
safe food component although no obvious improvements of
serum lipid profiles and body fat accumulation were observed.
Although there were no significant influences on serum
biological parameters, the excess intake of L-carnitine resulted
in an infiltration of eosinophils in renal tubular epithelium.

iii) Assessment of effectiveness on cartilage formation and
safety of methylsulfonylmethane in mice.
Methylsulfonylmethane (MSM) is an organic sulfur containing
compound that occurs naturally in a variety of foods, such as
vegetables, fruits, and milk. It has been a popular so-called
health food that is expected to relief of pain, inflammation,
arthritis, allergies and so on. However, there is no scientific
evidence to confirm these issues in detail. In this study, we
examined the effects of MSM on histological arthritic scores at
knee joints in 15-week-old STR/ORT mice, an accepted model
Intake of MSM at the dose of equal
or 10 times to the recommended so-called health foods for 13

of human osteoarthritis.

weeks decreased total arthritic score at knee joints in a dose
dependent manner in the mice, and the score was almost same
as that in the control CBA mice. These results together with
previous our study suggest that oral intake of MSM might be
slightly effective on prevention of osteoarthritis in the model
mice, however intake of large amounts of MSM is unsafe.

iv) Sudy on interactions of health food and medicine.

To evaluate interactions of health food and medicine, we
examined the effects of several health food elements on
hepatic drug metabolizing enzyme in rats. It has shown that
Gingko biloba extract (GBE) markedly induced the hepatic
cytochrome P450(CYP) activity, then reduced
pharmacological action of some drugs such as tolbutamide.
This year we examined several GBE components that induced
hepatic CYP, and detected that bilobalide is mainly responsible
for the induction.

V) Sudy on allergenic molecules in so-called health foods.
Most allergenic substances in so-called health foods are not

identified. It was suggested that some health foods contained
allergen-like substances similar to cashew nut protein and
peanut protein.

3) Other basic research projects

a) Original pioneering surveys and research into health and

nutritional issues

Project leader: Osamu Ezaki

To facilitate creative studies for prevention and mechanisms of

nutrition-related (=lifestyle-related) diseases such as diabetes

mellitus, obesity, and hypertriglycemia, the following six
projects have been selected, funded and conducted.

1) Mechanisms of increased glucose and lipid metabolisms by
exercise training (Shinji Miura, PhD)

2) Regulation of triglyceride synthesis and VLDL-secretion in
liver; Roles for prevention of lifestyle-related disease
(Tomomi Yamasaki, PhD)

3) Screening to identify the nutrition ingredients that prevent
DNA mutation during DNA replication (Kouichi Yamada,
PhD)

4) Effects of physical activity in hyper-homocysteinemic
individuals on arterial wall stiffness (Motohiko Miyaji,
PhD)

5) Development of new methods to prevent abdominal obesity
(Nobuyo Tsuboyama-Kasaoka. PhD)

6) Mechanisms for compensatory increase of pancreatic -
cell mass against insulin resistance induced by a high-fat
diet (Takashi Kadowaki, MD)

As a result, we have found that exercise training-mediated
reduction of fat mass requires either activation of al- or
a2-AMPK or both and does not contribute largely to the
improvement of glucose tolerance by exercise training.
Up-regulation of PGC-1a expression in skeletal muscle by
exercise is mediated by the SNS but not a2-AMPK.
High-fructose feeding increases VLDL secretion in liver, but a
low dose of fish oil supplementation prevented this increase
via DGAT1 independent mechanism. Further more, a large
dose of fish oil feeding increased uncoupling in liver
mitochondria, suggesting that increased heat production in
liver is a possible cause of anti-obesity effects of fish-oil
feeding.

b) Development and evaluation of self-learning system for
prevention of lifestyle-related diseases

Project leader: Osamu Ezaki
It is expected that this study can be completed in five years
with the goal of establishing "self-learning system for
prevention of lifestyle-related diseases" through Internet by
providing information of high quality and reliability to the
Japanese people. This software is composed of programs of
self-assessment, planning, problem resolution, and
self-evaluation for prevention of lifestyle-related diseases for
Internet setting. In the last year of this project, we tested this
software in actual fields, and found that this software was

effective to improve lifestyle to promote health.
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¢) Survey and research on information related scientific
technology for health and nutrition and regulation standards
Project leader: Yasuhiro Matsumura
Several databases were developed not only for the
investigators and officials working on the prevention of
chronic diseases but also for the general public. For the general
public, Q&A database on health and nutrition items, and
"Health and Nutrition News" were developed. The
development of the new page for children to learn about health
and nutrition has been launched this year. For the Investigators
and officials working on the prevention of chronic diseases,
Database of nation-wide regional health programs for Health
Japan 21 and "Health and Nutrition Information Infrastructure
Database" are open through internet.
The publicity activities for the outside and the inside of the
Institute have been also carried out in this project; the
publication of the newsletter on our research activities,
revision of the English pages of our homepage, and so on.

d) Survey and research on evaluation of bioavailability of
nutritional components in food products

Project leader: Kazuhiko Yamada
In order to survey and research for methods of evaluating the
bioavailability of nutritional components in food products at
whole body, cellular and molecular basis, we chose some of
minerals, vitamins and other food components.
In this fiscal year, the following studies were investigated.
Using synthesized a new stable ether derivative of tocotrienol
(T3E), which is a vitamin E family with more potential
physiological function than tocopherol, the assay system with
T3E is promising to estimate in vivo functions of vitamin E
other than antioxidants. To obtain a novel plasma membrane

vitamin D receptor, a functional cloning system was developed.

A physiologically relevant concentration of
la,25-dihydroxyvitamin D; [1,25-(OH),D;] stimulated the
phosphorylation of mitogen activated protein kinase (MAPK)
within 30 second in primary cultured chick skeletal muscle
cells. MAPK was also phosphorylated in stably transformed
HeLa cell lines, transfected with a cDNA library derived from
chick skeletal muscle cell mRNA, in response to stimulation
with 1,25-(OH),Ds. A new key modulator(GBP) of hepatic
glucose production in a manner regulated by AMPK was also
studied. The cloning and characterization of a novel C,H,
Zn-finger transcription factor referred to as GBP. GBP is
directly phosphorylated at Ser-270 by AMPK in vitro. GBP
binds phosphoenolpyruvate carboxykinase (PEPCK), a key
enzyme of gluconeogenesis, gene promoter element.

4) Duties based on stipulation designated and the Health
Promotion Law
a. Data management and analysis of National Health and
Nutrition Survey

Project leader; Katsushi Yoshita
We completed the data management and analysis on the survey
data (9,345 subjects) collected in Nov 2004, by dealing with
survey sheets, data entry, several procedures for data checking,

calculation of nutrient intake, tabulation and analysis.In addion
to these procedures, we made additional analyses to indicate
the specific indicators for the midterm evaluation of Health
Japan 21 upon the request from Ministry of Health, labour and
Welfare.

As for the data collected in Nov 2005 we are working on the
management on extended datasets with special considerations
for the security of the collected information.

b. The tests related to approval of labeling of Foods for
Special Dietary Uses and tests on taken samples of food
products from the market

Project leader; Kiyokazu Hagiwara
When, the Ministry of Health, Labor and Welfare approves
labeling of Foods for Special Dietary Uses, we conduct
analytical tests based on the application. These labeling
indicate that food products with such labeling are Food for
Special Dietary Uses. These are food products authorized by
Minister of Health Labor and Welfare for specific purposes.
Such foods are follows, food products with reduced protein
levels for people suffering from renal diseases whose protein
intake must be restricted, special food for infants, pregnant
women, the elderly and people who require specific food
properties for maintenance and promotion of health.
According to Articles 26 and 27 of the Health Promotion Low,
Enriched foods, foods for special dietary uses, processed
powdered milk for infants etc. were examined. In 2004 fiscal
year, 88 food items were examined including 68 food items for
specified health uses, and 127 food items sampled from the
market places during 2005 fiscal year.

5) Other research projects of theinstitute

Research project on building an information network system
for safety of health foods

Project leader: Keizo Umegaki

The recent overflow of information about various health foods
through the internet confuses not only consumers, but also
dietitians who are specialists in food and nutrition. For the
safety and efficient use of health foods, it is necessary to
provide suitable information for the general population
through suitable media. The information should include
scientifically proven safety and efficacy of the foods, and the
way to use the foods without disturbing the fundamental eating
habits. To try to perform these things, we have built an
information network system to provide reliable information
about safety and efficacy of health foods, and proper eating
habits as well. This fiscal year, we have made home page and a
database which consists about 250 elements related with health
foods. We have also gathered members who can cooperate in
building the system.

6) Activitiesin research divisions
DEPARTMENT OF NUMAN NUTRITION
" Scientific evaluation of Dietary Reference Intakes'
Project leader: Satoshi Sasaki
We developed the database of all references used in the
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"Dietary Reference Intakes for Japanese, 2005", and stored the
photocopies. It is expected that the reviewing process is more
efficiently achieved in the next revision of dietary reference
intakes. In order to search new evidences for the next revision,
we evaluated possible underreporting of energy intake, and the
relationship between nutrient intakes and lifestyle risk factors
such as obesity using the existing data after the thorough
rechecking of data quality. We performed multi-center
collaborative cross-sectional studies on the relationship
between habitual nutrient intakes and several lifestyles, some
disease prevalence, and biomarkers related to nutrient intakes
using dietetic students. We also performed several
collaborative epidemiologic studies with researchers in
Kagawa Nutrition University, Jichi Medical School, Fukuoka
University, University of the Ryukyus, Omiya Medical Center
of Jichi Medical School, National Center for Child Health and
Development, Shokei-Gakuin University, Yamaguchi
University, and others.

We made effort for correct understanding and wide spread of
"Dietary Reference Intakes for Japanese, 2005" through
workshops organized by this institute, Japan Dietetic
Association, and others.

As an international nutritional epidemiologic study, we did the
survey on health status and dietary habits of women in rural
Laos collaborating with researchers in Laos and Japan.

Division of Human Nutrition

Director: Hiroshi Kashiwazaki
Division of Human Nutrition carries out surveys and research
on energy and mineral metabolism and its application to the
basis for the concepts of requirements and dietary guidance of
energy and nutrients intakes. Efforts have been directed toward
the initial setting of the 5-year research project of energy
expenditure, which includes the energy expenditure
measurements by using newly constructed two human
calorimeters in our institute and by the doubly labeled water
method (DLW). We have had completed measurements on
about 150 adult volunteers, who participated in the
experimental measurements by using the human calorimeter as
well as the doubly labeled water method (DLW) for measuring
energy expenditure under free-living conditions. On all
subjects participating in the above research, we have asked to
record the 3-day dietary intake and the activity diary, so that
we will be able to have validation analyses with the energy
expenditure data by two approaches. We hope these
approaches will be the basis for constructing new research
tools for the community-based health and nutrition
assessments such as on dietary intake and habitual physical
activity. For minerals and other nutritional components, we
have made surveys and research by use of balance study with
human subjects to estimate average requirements. The data
from intake and excretion of minerals provide new insight into
the dynamic interrelation among minerals. Experimental
studies with rats are also expected to provide the basis for
understanding the neurophysiological mechanisms of energy
expenditure.

1. Energy expenditure and physical activity levels measured
by doubly labeled water method, activity records, and
accelerometer.

2. Sodium and Potassium Balances in Japanese Young
Adults.

3. Positive Correlation between Dietary Intake of Sodium
and Balances of Calcium and Magnesium in Young
Japanese Adults -Low sodium intake is a risk factor for
loss of calcium and magnesium-

4. Energy expenditure by intravenous administration of
glucagon-like peptide-1 mediated by the lower brainstem
and sympathoadrenal system.

Division of Health Promotion and Exercise
Director: lzumi Tabata

For the purpose obtaining evidence for renewing the

"Recommended Exercise Prescription for Health Promotion",

Division of Health Promotion and Exercise conducted both

experimental and literatural studies on the effects of physical

activity and exercise on prevention of life-style diseases. Using
human calorimeter and doubly-labeled water method, this
division conducted experiments on energy expendicure of
free-living elderly, and basal metabolic rate of female twenties,
which are expected to be utilized for renewing energy

consumption in Dietary Reference Intakes for Japanese (2010).

Furthermore, research regarding the effect of physical activity

and nutrition on independence of elderly population was

conducted.

The main studies conducted by this Division in 2005 are as

follows.

1. A systematic review for recommending qdequate amount
of physical activity, exerice, and fitness for Japanese.

2. A experimental study on "Recommended Exercise for
Health Promotion and Prevention of Life-Style related
diseases.

3. Habitual resistance exercise and risk factors for
cardiovascular diseases

4. Habitual aerobic exercise, hyperhomocysteinemia,
MTHFR677SNP, and central arterial stiffness.

5. Validation of triaxial accelerometry for physical activity
evaluation

6. Seasonal variation of resting metabolic rates

7. Walking speed and duration in free-living conditions

8. Total energy expenditure, physical activity, and substrate
oxidation of resistance-trained men

9. Study of endurance training effects on anti-oxidation
activity

10. Intervention study of effects of milk intake on
improvement and maintenance of body components in
long-distance runners belonged to university

11. Establishment of experimental conditions for measuring
the basal and resting metabolic rates using hood sampling
method

12. Fluctuations of the basal and sleeping metabolic rates in
relation to the menstrual cycle

13. The effect of physical activity and nutrition on



g 0 157

independence of elderly population

14. Energy consumption in free-living elderly aged over 60-yr
old using doubly labeled water method

15. The effects of non-exhausting high-intensity intermittent
exercise training on GLUT-4 expression in rat skeletal
muscle.

Division of Applied Nutrition

Director: Takashi Kadowaki
Division of Applied Nutrition is engaged in (I) investigating
the interaction of genetic and environmental factors in
metabolic diseases, and (II) carrying out surveys and
researches on nutritional care and management for people
suffering from diseases and injuries, nursing mothers, infants
and elderly people. Studies conducted mainly by this Division
in 2005 are as follows.
Recently, the number of subjects with type 2 diabetes has been
increasing and turned out to be 7.4 million in Japan. Thus
developing novel diagnostic and therapeutic strategies based
upon molecular mechanisms of diabetes is mandatory.
'Life-style diseases' are the complex diseases in which many
genetic and environmental factors are involved interactively in
the pathogenesis of the diseases. We investigated which
combinations of environmental factors such as eating habit and
physical activities and polymorphisms of the type 2 diabetes
susceptibility genes are indeed associated with higher risk of
developing the diseases by using semi-quantitative food
frequency method. The results obtained would provide some
evidence to practice 'tailor-made medicine'such as plausible
eating habit to prevent developing 'life-style diseases' in
subjects with certain genetic polymorphisms.
The number of patients with type 2 diabetes has been on the
rise in recent years and become a great social concern in Japan.
One of the reasons behind this is that because the Japanese are
genetically capable of secreting less insulin than the
Westerners, their pancreatic f-cells can not sufficiently
compensate for obesity-linked insulin resistance that is rapidly
increasing due to Western-style diet and sedentary life-style.
Therefore, we aimed to elucidate the mechanism of B-cell
proliferation and insulin secretion. We also investigated the
mechanism of atherosclerosis, which was closely linked
obesity and type 2 diabetes.
As to the nutritional research, we focused on tracing nutrients
and minerals contained in foods. In the analysis of Japanese
food and eating habit to keep the immune system sound, we
examined the contents of various trace nutrients in foods as
possible immuno-regulators and anti-oxidants for the
improvement of the quality of life for elderly people.

The main studies conducted by this division in 2005 are as

follows:

(1) Clarifying the mechanism of development and progression
of obesity and type 2 diabetes: interaction of genetic and
environmental factors.

(2) Making a proposal for the cutoff point of waist
circumference in the diagnosis of metabolic syndrome in

the Japanese population.

(3) Clarifying the mechanism of pancreatic -cell for
proliferation and insulin secretion.

(4) Clarifying the mechanism of atherosclerosis in the insulin
resistant mice.

(5) Analyzing Japanese food and eating habit to keep the
immune system sound in the improvement of the quality
of life for elders.

(6) Investigating the mechanism of apoptosis induced by the
oxidative stress

(7) Investigating idiopathic porphyrin methabolic disorder of
middle and old age.

(8) Analyzing trace elements and heme biosynthetic system in
peripheral blood of patients with iron-deficiency anemia.

(9) Investigating food culture and diet education in Japan.
Changes of eating habits from postwar days to today.

(10)Examining cobalt, chromium, Cu, manganese, nikel,
selenium, vanadium and zinc contents of peripheral blood
of middle and old age.

Division of Clinical Nutrition

Director: Osamu Ezaki
This Division consists of three laboratories:
(1) The Laboratory of Metabolic Disorders (unoccupied)
(2) The Laboratory of Molecular Nutrition (unoccupied)
(3) The Laboratory of Genetic Biochemistry (Chief: Kouichi

Yamada, PhD)

Division of Clinical Nutrition carries out research into analysis
of nutrition-related disorders such as obesity, diabetes mellitus
and hypertriglycemia with the use of molecular biological
procedures as well as into nutritional methods of preventing
and treating such illnesses with human individuals with
consideration given to their genetic background.
To develop new methods of preventing obesity, several studies
to increase energy expenditure are conducted. High-fat diet
leads to abdominal obesity, fatty liver and accumulation of fat
in muscles, resulting in diabetes mellitus and hyperlipidemia.
We are currently conducting experiments on UCPs transgenic
mice and various food components in order to elucidate the
relationship between accumulation of fat and occurrence of
diabetes mellitus as well as to discover the organ whose
increase in energy metabolism will effectively prevent the
occurrence of diabetes mellitus.

The regulatory mechanism of expression of GLUT4, which is
a glucose transporter, has been studied in order to develop new
methods of treating diabetes mellitus. It is known that the
occurrence of diabetes mellitus can be completely prevented in
high-fat diet and db/db mice by doubling the amount of
GLUT4 in muscle tissues, and it is expected that methods of
increasing the amount of GLUT4 can be developed. Indeed,
regular exercise training increased GLUT4 amount in skeletal
muscles and prevented development of diabetes mellitus. We
are therefore studying molecular mechanisms for
exercise-mediated prevention of diabetes mellitus in relation to
GLUT4 regulation. In addition, exercise training increases
mitochondria number, possibly through an increase of PGC-1a,
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which leads to fat combustion. We found exercise

training-mediated reduction of fat mass requires either

activation of al- or a2-AMPK or both and does not contribute
largely to the improvement of glucose tolerance by exercise
training. Up-regulation of PGC-1a expression in skeletal
muscle by exercise is mediated by the SNS but not 02-AMPK.

Increased intake of fish, soybean, and green tea might

contribute toward the lower incidence of arteriosclerosis in

Japan compared with other industrial countries. The effects of

these foods on liver VLDL secretion have been investigated.

The main studies conducted by this Division in 2005 were as

follows:

1. Effects of UCP2 on obesity and diabetes.

2. Mechanisms for anti-obesity effects of taurine
supplementation.

3. Mechanisms underlying increases in glucose transporter
GLUT4 and PGC-1a in response to exercise in skeletal
muscle.

4. Identification of cis-elements in GLUT4 promoter
involved in tissue specific expression and physical
activity.

5. Role of AMP kinase on exercise-induced anti-obesity and
anti-diabetic effects.

6. Genetic analysis of lifestyle-related diseases such as
obesity and diabetes.

7. Effects of liver DGATSs on steatosis and
hypertriglycedemia.

8. Mechanisms for high-sucrose diet induced increased
VLDL secretion and obesity.

9. Effect of endocrine disruptors on the immune system.

10. Screening to identify the nutrition ingredients that prevent
DNA mutation during DNA replication.

DEPARTMENT OF NATIONAL NUTRITION SURVEY
AND HEALTH INFORMATICS

Division of Health Informatics and Education
Director: Yasuhiro Matsumura
To achieve the objective of our division, we have developed
the Health and Nutrition Infrastructure Database System based
on the results of National Nutrition Survey in Japan and
created database of nation-wide regional health programs for
Health Japan Project 21.
We have also registered and introduced the useful Internet sites
in the world, which provide information on health and
nutrition through our home page.
In addition to collecting and administrating the accurate and
reliable information on health and nutrition for health
promotion, we have been also investigating the methods to
disseminate these information. We intend to reinforce what we
have done, and to develop new database system which could
provide useful information to help planning and evaluating the
health policy.
The main studies conducted by this division in 2005 fiscal year
are as follows:
1. Administration of the database of Health Japan 21 regional

programs and its analysis

2. Study on the development of Web information system for
functional foods

3. Ecological study on the sex difference on the lifestyle and
disease incidence.

4. Anthropometry of Tongan children with special interest in
sex difference and age at emergence of overweight.

5. Atransdisciplinary study on the regional eco-history in
tropical monsoon Asia.

6. Study on the estimation method of cadmium exposure
level in Japanese residents and its sensitive analysis.

7. Relationship between alcohol consumption and cognitive
function in the community living elderly people in Japan.

Division of Health and Nutrition Monitoring
Director: Nobuo Yoshiike

The primary duty of Division of Health and Nutrition
Monitoring is the data management and analysis of National
Health and Nutrition Survey on a basis of the Health
Promotion Law, and development of an integrated computer
system for data management, analyses and utilization of the
survey data.
Our research goal is to establish methods to evaluate health
and nutritional status and to provide appropriate nutritional
education in various populations including other countries in
Asian region.
We have conducted community-based dietary surveys in the
seleceted areas, covering all regional areas in Japan to obtain a
multipurpose food consumption dataset not only for the
estimation of nutrient intakes, but also for the appropriate
exposure analyses on chemical contaminant from foods in
Japanese usual diet. We also implemented a couple of
intervention studies for healthier eating especially at the
working sites.
In response to social and governmental needs, we have carried
these researches, contributing for the "Health Japan 21",
development of new "food balance guide"and dietary guide for
pregnant women, and food safety policies.

The main studies conducted in 2005 are as follows:

1. Epidemiological research on the diet and nutrition in
pregnant women

2. A study on appropriate approaches and references in food
service systems

3. The High-risk and Population Strategy for Occupational
Health Promotion (HIPOP-OHP) Study

4. INTERMAP Study

5. A study on effective nutrition education methods to
prevent lifestyle-related diseases

6. A study on the standardization and appropriate indicators
for the national and regional health and nutrition surveys

7. Development of food consumption database specified for
exposure assessment of chemical contaminants in the
usual Japanese diet.
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DEPARTMENT OF FOOD SCIENCE RESEARCH
FOR HEALTH

Division of Food Science
Director: Morio Saito

Division of Food Science conducted an institutional research

project entitled "Research project on evaluating physiological

effectiveness and health effects of foods and food components".

This division assesses health effects of newly developed food

components and food products, and also carries out research

into development of novel functionality for value-added food
products. This division also gets involved in conducting
studies on the nutritional and physiological function of food
components and their effects on general health. Specifically,
the following studies have been carried out in this division.

1) Research into roles of food components in preventing
and/or ameliorating lifestyle-related diseases.

2) Research into bioavailability of lipids and their
functionality.

3) Studies on the relationship between lipid intake and
formation of lipid peroxides and free radicals.

Some of the members in this division also get involved in

prosecution of governmental food and health policy by

evaluating the application documentations for 'Foods for

Specified Health Uses' which are approved by the Ministry of

Health, Labour and Welfare, and by analyzing specified food

components for authorization as Foods for Special Dietary

Uses.

Main studies conducted by this division in fiscal 2005 are as

follows:

1. Effects of L-carnitine on lipid profiles, body fat
accumulation, and safety evaluation in rats.

2. Effects of melilot extract consumption on serum and liver
lipid profiles, body fat accumulation, and safety evaluation
in OLETF rats.

3. Effects of combination of diacylglycerol and tea catechins
on lipid metabolism and body fat accumulation in rats.

4. Suppressive effect of Citrus Aurantium combined with
caffeine and/or tea catechins against body fat accumulation
and its safety.

5. Effect of docosahexaenoic acid intake on lipid peroxidation
in diabetic rat retina under oxidative stress.

Division of Food analysis for Health Research
Director: Kazuhiko Yamada

In this division, surveys and research into the effects of
nutrients and other food components on the human body with
respect to labeling, analysis and health and also involved in
analyzing specified food components for authorization as
Foods for Special Dietary Uses, such as food products for the
sick, food products for infants and food products for specified
health uses as well as for their taken samples from the market,
which analysis was requested are conducted according to the
Low for Improvement of Nutrition. In 2004 fiscal year, 88
food items were examined including 68 food items for
specified health uses, and 127 food items sampled from the

market places during 2005 fiscal year, according to the Low.
In this fiscal year, the following studies were investigated.
Identification and quantification of bifidobacteria or
lactobacilli, which were used as probiotics, were done in the
items of Foods for Specified Health Uses. Rapid and easy
quantitative real-time PCR assay method was used with
specific primers targeted groEL sequences.

As recent many studies revealed that coffee intake is
associated with reduced risk of type 2 diabetes, we
investigated effect of chronic coffee consumption in
diet-induced obese mice.

In folate studies, it was shown that folic acid protected against
benzene-induced chromosomal damage in bone marrow of
mice, and that folate in green tea had poor bioavailability. In a
study to examine basic information on safety and effectiveness
of health food, it was shown that chemical constituents of
health food ingredients, such as ginkgo biloba and turmeric,
varied among the suppliers.

Cooperative effects of food components (soybean isoflavone)
and exercise training on prevention of lifestyle-related diseases
were examined in postmenopausal healthy women by
measuring body mass, bone mineral density and lipid
metabolism. Furtheremore, effects of O-DMA, a metabolite of
daizdein, on bone loss in ovariectomized mice were studied.
In order to clarify a usefulness of connexin gene as a target of
cancer prevention and therapy, we established a new animal
model to estimate metastatic potential of cancer and
investigated suppressive effect of the connexin gene on
metastasis of advanced renal cell carcinoma, which has been
categorized as a poor-differentiated cancer of solid tumors.

Division of Nutraceuticals

Director: Yasuhiro Fujii
Division of Nutraceuticals was founded as a research section
managed by the contribution from the private company
(Otsuka Pharmaceutical Co., Ltd.) for the first time at the
research institute of an incorporated administrative agency on
April 1, 2005. We will investigate and verify the effect of
Nutraceuticals which we define as food with nutritional
function and health benefit with scientific data. In addition, We
design that we apply the result found out from our division as
Foods for Special Dietary Uses. And we desire to be able to
contribute to health promotion for Japanese through these.
Now, we are investigating about the fatigue mitigation effect
of food components and foods which are taken in at the time of
excercise for health promotion. In this year, we did the
low-intensity prolonged bicycle exercise test, and examined
the effect of the branched-chain-amino-acid content drink
intake to the physical fatigue produced with exercise.
The main study conducted by this division in 2005 is as
follows:
1. Effects of branched-chain amino acids content drink

(BCAA drink) on physical fatigue produced with
low-intensity prolonged bicycle exercise.
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CENTER FOR COLLABORATIVE RESEARCH

Director: Nobuo Yoshiike
Center for Collaborative Research was established in 2001 to
enhance the external cooperation and collaboration activities.
The Center has been in charge of international collaboration
and industry-university-institute cooperation, for which it has
two offices underneath; Office for International Collaboration
and Office for Promotion of Industry-University-Institute
Cooperation.
Office of International Collaboration promotes joint studies
among Asian countries to contribute our efforts to the
well-being of Asian populations, and is in charge of the
liaisison with the international agencies such as WHO and
FAO. The NIHN Fellowship Program for Asian Researchers
was launched in 2003, by which two researchers were invited
to our institute in 2005, one was from India and the other was
from Nepal. The cooperation activities for WHO undertaken in
2005 include the dispatch of expert for the NCD program and
the hosting of WHO fellowship program. In addition, the 2"
Asian Network Symposium on Nutrition entitled "Nutrition
reference and dietary recommendation in Asian countries
~from nutrition science to policy" was held with the aim to
deepen the academic debates and exchange views on the
present situations and future directions of each country, as well
as to discuss the possibilities of future research collaboration.
Office for Promotion of Industry-University-Institute
Cooperation continues the industry-university collaboration
studies with our institute and is in charge of the coordination
with other research organizations, universities and private
enterprises.

Office for Promotion of Industry-University-Institute
Cooperation is in charge of the coordination with other
research organizations, universities and private enterprises for
the collaborative studies and funded researches, with the
mission as a "research institute open to the public". Besides,
the office attempts actively to share the knowhow and research
outcomes of our institute with society, by acquiring the
intellectural property. The main achievements in 2005 include;
working with the highly patentable researches, managing the
information in the collaborative proposal database on the
website, preparating of the "Guidebook of the NIHN ~ from
the users' view" and the public relations activities.

The main activities conducted in 2005 fiscal year are as

follows:

1. The NIHN Fellowship Program for Asian Researchers

2. The 2™ Asian Network Symposium on Nutrition

3. Epidemiological study on the associations of the
nutritional staus of infants and mothers with the risk of
infectious diseases in rural ares of Vietnam

4. Researches on the intake of infant milk and baby foods in
Japan

5. Feeding practices and nutritional status of children in rural
Laos

6. Coordination for the collaborative studies with private
enterprises

7. Acquisition/utilization of intellectural property rights

8. Collaborations with industrial and academic institutionsect
of hesperidin for improving over-sensitivity to coldness

9. Joint researches with the private enterprises
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