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Annual report of National Institute of Health
and Nutrition, 2003 (summary)

1) Outlineson theresear ch activitiesin 2003

(Nobuo Yoshiike; Chief of Research Planning and Evaluation)
National Institute of Health and Nutrition has become an
incorporated administrative agency since April in 2001. The
fiscal year of 2003 is the third year in the 5-year mid-term plan
as the new organization. We aim to execute our research
projects in more appropriate and efficient ways to meet with
the needs in the public and the government. We, therefore,
strengthen the activities in three prioritized research areas; 1)
surveys and research on health promotion for the Japanese
people, ii) surveys and research on nutrition and diet of the
Japanese people, and iii) surveys and research into nutritional
and physiological effects of food, by starting new research
projects as followed (also refer to 5) Other research projects of
the institute).

In addition to these major research 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. As
duties based on the Health Promotion Law (enacted from
2003), we are incharge of data management and analysis of
National Health and Nutrition Survey, and several tests related
to approval of labeling of Foods for Special Dietary Uses, and
a market basket survey in selected food samples.

In order to disseminate our research results not only through
publication in academic fields, but also through various
communication channels, we have held symposiums or
open-seminars to the public, and health professionals, and
published newsletters, and provided many sorts of health
information via Internet. In additions we made the first step to
promote international collaboration especially in Asian region,
by hosting the first Asian Nutrition Network Symposium in
January 2004.

To grasp the wide range of social needs to our institute, we
also held several meetings to exchange views with research
and education institutes, professional associations and other
related cooperative bodies. The center for collaborative
research established in 2002 has played a role to build the
capacity for international collaboration and
industry-university-institute cooperation.

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

(Project leader; Hiroshi Kashiwazaki)
The main purpose of this research project is to provide the data
on energy expenditure by using newly constructed two human
calorimeters in our institute and by the doubly labeled water
method (DLW). The data by these two approaches on the
subjects in the human calorimeter under the experimental
protocol and the subjects with the DLW method under
free-living conditions are expected to be the basis for the
revision of Japanese energy requirements and recommended

dietary allowances.

We have had completed measurements on about 100 adult
volunteers, who participated in the experimental measurements
by using the human calorimeter. They also have agreed to be
the subjects of 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 the new community-based
health and nutrition surveys such as on dietary intake and
habitual physical activity.

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 Ministry of Health, Labour and Welfare annually conducts
National Health and Nutrition Survey to monitor health
conditions and lifestyle factors, especially food and nutrient
intakes of the Japanese as a large-scaled nationwide survey.
The aim of this project is to establish a more efficient survey
system and to utilize the collected data for establishment of
We have conducted the
following research and development;

health and nutrition policies.

1) Establishment of a computer network system for data
management and analysis of National Health and Nutrition
Survey

2) Development of database to utilize the collected survey
data

3) Studies on the methodological issues for standardization
and efficiency of the survey procedures

The Health Promotion Law was started from 2003 succeeding

the Nutrition Improvement Law. Based on the new law

National Nutrition Survey changed its name and role as

National Health and Nutrition Survey covering a wider range

of health and lifestyle issues. In this year we are involved in

preparation for the new survey including revision of the survey
manuals and computer systems. In order to grasp the use of
various foods such as so called functional foods and dietary
supplements we also developed a new food database and
incorporate it in the computer system. This new system will
make it possible to estimate the nutrients intake from these
foods that have never been assessed in the conventional
nutrition survey.

In additions we held an open seminar and start a mailing list to

disseminate the relevant information to the professionals

working in the communities to strength the connections
between our institute and nutrition sections in local
governments. We will extend our activities with reference to
both "hardware" (computer systems) and "software" (capacity
building for nutrition monitoring in the communities) in the
next fiscal year.
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¢) Research project on physiological effectiveness and health
effects of foods and food components

(Project leader; Morio Saito)
This project aims to clarify the physiological effectiveness and
health effects of so-called health foods and their components.
Researches conducted this year are as follows:
i) Evaluation of physiological efficacy and safety of so-called
diet foods (1) Elucidation of testicular toxicity mechanismin
rat administered Garcinia cambogia.
We aimed to elucidate the mechanism of testicular toxicity in
rat administered Garcinia cambogia. In testis-related
hormones, the concentration of Inhibin-B in Garcinia group
was significantly lower than in Control group. Conversely,
FSH in Garcinia group was significantly higher than that of
Control group. Testosterone and LH were not significantly
different between Control and Garcinia groups. Therefore, we
suggested that Garcinia mainly damaged the Sertoli cells in the
testis.
ii) Evaluation of physiological efficacy and safety of so-called
diet foods (2) Assessment of suppressive effect of Citrus
Aurantium on body fat accumulation and obesity.
In order to evaluate the physiological efficacy and safety of a
so-called diet food containing Citrus Aurantium and its active
ingredient, synephrine, body fat accumulation and other
obesity-related indicators and histopathological examination
were carried out in rats fed a high fat diet for 79 days. There
were no significant differences in the food intake and
epididymal fat pad weights, but the plasma concentrations of
adrenaline and dopamine were significantly higher in the
group containing excess level of synephrine. The body weight
and perirenal fat pad weight tended to decrease in the same
group. Therefore, the synephrine-containing Citrus Aurantium
was expected to be effective in an excess amount of intake.
However, the heart weight decreased significantly in the
excess synephrine group, although cardiotoxic changes were
not observed in the histopathological inspection. Further
detailed researches remain to be elucidated.
iii) Effects of Ashitaba (Angelica keiskei) powder on serum and
liver lipid levels and body fat accumulation in rats.
We examined the effects of Ashitaba powder on serum and
liver lipid concentrations and body fat accumulation in rats.
As a result, there were no significant differences in growth
parameters, relative adipose tissue weights, and serum and
liver lipid profiles. However, feeding high dose of Ashitaba
powder significantly ameliorated liver function indices, such
as ALT (GPT) and ALP, and increased fecal bile acid
excretions. In addition, obvious pathological alternations were
not observed. These results indicate that the Ashitaba powder
is safe food although physiological effects were not clear.
iv) Safety evaluation and physiological efficacy of mulberry
leaf powder with respect to lipid metabolism in experimentally
hyperchol esterolemic rats.
In a previous study, a high dose of mulberry leaf powder with
cholesterol has been shown to cause histopathological
abnormalities in the liver of rats. Therefore, to confirm the
results in this study, rats were fed the diet containing both

mulberry leaf powder and cholesterol. The results of
histopathological inspection of the liver showed that the high
dose of mulberry leaf powder with cholesterol caused the
perilobular lipid droplets by 20% of the rats. This result may
suggest that it should be cautious to take mulberry leaf
regularly with high cholesterol diet for a long period of time.
V) Safety assessment and effectiveness of Spirulina on bone
metabolismin rodents.

Spirulina platensis, which is one of the marine algae, has been
used as so-called health food as rich sources of minerals,
vitamins, proteins, dietary fibers and anti-oxidants. Since the
effects of Spirulina on bone health have received attention, we
examined the effects of the algae on bone metabolism in
animal models of postmenopausal osteoporosis (OVX rat) and
skeletal unloading-induced osteopenia. Bone mineral density
in the femur was significantly decreased by OVX, and
Spirulina, which are equal, 10-fold and 50-fold higher amounts
of the recommended supplements for human, induced further
decrease in the BMD of the cancellous bone both in the femur
and tibia. Spirulina at the 100-fold higher dose of
recommended supplements decreased the BMD of the femur in
the control mice but not in the unloaded mice. These results
suggest that Spirulina does not have ability to prevent bone
loss at least in OVX and unloaded rodents.

vi) Sudies on interactions of so-called health food and
medicine.

To evaluate interactions of so-called health food and medicine,
we examined the effects of several health food elements on
hepatic drug metabolizing enzyme in rats. Gingko biloba
extract markedly induced the hepatic cytochrome P450(CYP)
activity, but the induced CYP activity recovered to normal
level after discontinuation of GBE intake. Saw palmetto and
Agaricus blazei did not influence hepatic CYP activity.

vii) Sudies on allergenic molecules in so-called health foods.
Most allergenic substances in so-called health foods are not
identified. We studied DNA sequences of some plants
contained in health food products. And it was suggested that
guar seed had similar allergens as soybean trypsin inhibitor.

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 seven
projects have been selected, funded and conducted.

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

2) Mechanisms of suppression of lipid synthesis in liver by
fish oil feeding (Teruyo Nakatani, PhD)

3) Mechanisms of increased GLUT4 expression by exercise
training (Shinji Miura, PhD)

4) Identification of lactobacterium in commercially available
fermented milk (Tatsuya Ishida. PhD)
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5) Effects of dietary DHA on the xenobiotics conjugation and
expression systems in liver (Kazuhiro Kubo, PhD)

6) Assessment of dietary folate intakes in pregnant women;
Interaction of genetic background and food intake (Hidemi
Takimoto, MD)

7) Regulation of enzymes for lipid synthesis; Roles for
prevention of lifestyle related disease (Tomomi Yamasaki,
PhD)

As a result, we have found that in rodent studies, up-regulation
of UCP2 in adipose tissues could ameliorate high-fat diet
induced obesity. Overexpression of PGC-1a in skeletal
muscles could increase mitochondria but decrease GLUT4
mRNA expression. DHA supplementation increased liver
MRP1 protein that facilitates excretion of conjugated
xenobiotics. Strain A&B bacteria were identified and
characterized in commercially available fermented milk.

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.
self-assessment, planning, problem resolution, and

This software is composed of programs of

self-evaluation for prevention of lifestyle-related diseases for
Internet setting. In this year, we tested, evaluated, and
amended this software among several members in our
Institution with different research background, and now the
system was almost completed. We will open this system to
public soon and also request dietitians and their patients in a
certain hospital to use this software for further improvement of
this system.

¢) Survey and research on information related scientific
technology for health and nutrition and regulation standards
(Project leader: Yasuhiro Matsumura)
Several databases were developed and 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. 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.
Tocotrienol (T3), a vitamin E family has more potential
physiological function than tocopherol, but it was difficult to
clarify the function of T3 due to its instability in vivo. In order
to overcome this disadvantage of T3, we synthesized a new
stable ether derivative of tocotrienol (T3E) in vivo and
estimated a representative function of T3 (inhibition of
HMG-CoA reductase, a key enzyme of cholesterol
biosynthesis), using T3E. As the result, T3E at lower dose
showed the inhibitory activity against the enzyme, while T3
had no effect on the enzyme at the dose. This result suggests
that the assay system using T3E is promising to estimate in
vivo functions of T3.
To obtain a novel plasma membrane vitamin D receptor, a
functional cloning system was developed.To address noble
transcription factors which regulate blood glucose level,
PEPCK, a key enzyme for gluconeogenesis, gene promoter
was used nuclear protein which binds to PEPCK promoter
region was cloned by yeast one-hybrid system.

4) Duties based on stipulation designated by 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 (11,491 subjects) collected in Nov 2002, by dealing with
survey sheets, data entry, several procedures for data checking,
calculation of nutrient intake, tabulation and analysis. In the
survey of this year the diabetes survey was also conducted on
the subsample for the nutrition survey. We therefore performed
the data management and analyses on the survey data.
As for the data collected in the newly started survey as
"National Health and Nutrition Survey" in Nov 2003 we are
working for the management on extended datasets from this
year 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 as follows, food products with reduced protein
levels for people suffering from renal diseases whose protein
intake must be restricted, special food for infants, pregnant
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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 2002 fiscal
year, 104 food items were examined including 78 food items
for specified health uses, and 127 food items sampled from the
market places during this fiscal year.

5) Other research projects of theinstitute
a) Research on evidence-based establishment of dietary
reference intakes for Japanese: the DRIs project

(Project leader: Satoshi Sasaki)
In order to serve scientific evidence for developing the 7™
revised edition of recommended dietary allowance (RDA) for
Japanese (dietary reference intakes [DRIs]), we have
performed a project of systematic review for DRIs. This office
has worked as a center of the project. About 100 specialists of
nutrition in Japan have been involved, and they have
systematically collected possibly-related articles for their
responsible nutrients. The evidence-tables and the summaries
will be made soon.

b) Measurement of enerqy expenditure for adult Japanese
(Project leader:1zumi Tabata)
For the purpose of determining the 7" Japanese Dietary
Reference Intake, using doubly labeled water (DLW) method,
energy expenditure (EE) was measured for free-living 157
Japanese adult males and females (20-59 yr) living in 4 areas,
including Kagoshima, Niigata, Fukuoka and Tokushima
Prefecture.
The average EE was 26744379 kcal (twenties male n=19),
2011+366 kcal (female n=17), 2698+534 kcal (thirties male
n=18), 2071+401 kcal (female n=22), 26234369 kcal
(forties male n=18), 20414237 kcal (female n=22), 24844315
keal (fifties male n=19), 19854224 kcal (female n=15).

¢) Research project on building an information network
system for safety of health food

(Project leader: Keizo Umegaki)
There is an abundance of rich food available these days,
consumers have been looking for foods that can provide health
benefits such as health promotion and disease prevention.
Under such circumstances, various functional foods or
health-related foods have been appearing in the market.
Although some of these foods are scientifically evaluated for
their efficacy and safety, others are not evaluated at all and
have some problem in their quality. The recent overflow of
information through the internet has further complicated these
circumstances, and confuses not only consumers, but also
dietitians who are specialists in food and nutrition.
For the safety and efficient use of such 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 begun to build an information network system for
professionals to collect and accumulate information related to
functional foods and health-related foods. Using this network
system, we provide reliable information about safety and
efficacy of functional foods, and proper eating habits as well.
We have gathered members who can cooperate in building the
fundamental system. About 1300 people have been registered
as members. These consist of dietitians, pharmacists, and
others, and are from all prefectures. According to this trial
system, we have tried to build an improved system.
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6) Activitiesin research divisions
DEPARTMENT OF NUMAN NUTRITION
" Scientific evaluation of Dietary Reference Intakes'
Project leader: Satoshi Sasaki
In order to serve scientific evidence for developing the 7™

revised edition of recommended dietary allowance (RDA) for
Japanese (dietary reference intakes [DRIs]), this section has
organized a project to collect articles systematically and
conclusively, and to summarize the results with highly
scientific value. About 100 specialists of nutrition in Japan
have been involved to this project.

We also participated in several nutritional epidemiologic
studies, which were related to cardiovascular disease, allergy,
senile dementia, dietary education, and others, conducted in
several areas and populations in Japan. In the studies, we have
mainly worked as a responsible office of dietary assessment
and the analysis. Related to these studies, we have performed a
validation study of five dietary assessment questionnaires
which were developed for several different purposes using
dietary record and serum/urinary biomarkers as gold standard.
We have also conducted a field work in East Aral Sea region of
Kazakhstan on child health and nutrition.

Division of Human Nutrition

Director: Hiroshi Kashiwazaki
Division of Human Nutrition carries out surveys and research
on energy metabolism and its application to the guidelines and
the basis of the dietary allowance of energy and nutrients.
Main effort has been directed toward the initial setting of the
5-year research project on 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 100 adult volunteers, who participated
in the experimental measurements by using the human
calorimeter. They also have agreed to be the subjects of 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 the new community-based health and nutrition
surveys such as on dietary intake and habitual physical activity.
For minerals and other nutritional components, we have
initiated surveys and research by use of balance study with
human subjects.

1. Trials and evaluations for improving the measurements
accuracy of energy expenditure in a whole-body human
calorimeter

2. 24-hour Energy expenditure and physical activity level in
adults aged over 60 y measured by whole-body human
calorimeter

3. Relationship of autonomic nervous activity to energy
expenditure measured by whole-body human calorimeter

4. Inter-individual variation in energy expenditure induced
by spontaneous physical activity

5. Energy expenditure and intake in children and adults:
observed by doubly labeled water method, dietary record
and activity diary.

6. On post -absorptive resting metabolic rate in young
Japanese females

7. Diurnal variations in human urinary excretion of
nicotinamide catabolites: effects of stress on the
metabolism of nicotinamide.

8. Determination of Selenium in food by hydride generation
atomic absorption spectrometer.

9. Negative Balance of Calcium and Magnesium under
Relatively Low Sodium Intake in Human.

10. Intake and Excretion of **Tc in a Common Sea Alga,
HIJIKI (HiZikia fusiformis), as ingested in the daily diet -A
Measurement in an Adult Male.

11. Balances of Calcium, Magnesium and Phosphorus in
Japanese Young Adults.

12. Study on mineral requirement in Japanese.

13. Study on the requirements of soluble vitamins in Japanese

14. Diurnal variations in human urinary excretion of minerals:
effects of butter and egg rich diet on mineral metabolism.

15. Food composition, dietary intake and human metabolism
of fluoride.

16. Epidemiological study on the relation between oral health
and general health condition in the people living in Niigata
City born in 1927.

17. Orexin-A-sensitive site for energy expenditure localized in
the arcuate nucleus of the hypothalamus

18. Involvement of the parabrachial nucleus in thermogenesis
induced by environmental cooling in the rat

Division of Health Promotion and Exercise
Director:Izumi Tabata

For the purpose obtaining evidence for renewing the
"Recommended Exercise Prescription for Health Promotion",
this Division conducted researches on the effects of exercise
and exercise training on prevention of life-style diseases.
Specifically, using doubly labeled water (DLW) method,
energy expenditure (EE) was measured for free-living 157
Japanese adult males and females (20-59 yr) living in 4 areas
(Kagoshima, Niigata, Fukuoka and Tokushima Prefecture), for
the purpose of determining the 7™ Japanese Dietary Reference
Intake. Further, effects of resistance training on cardio-vascular
function of humans were evaluated. Quantitative evidence for
physical activity induced-reduction of blood pressure was
obtained. Furthermore, relationships between exercise and
stress were observed for human and experimental animals.

The main studies conducted by this Division in 2003 are as

follows.

1. Measurement of energy expenditure for adult Japanese

2. A study on the effects of exercise on PGC-1a expression
in rat skeletal muscle

3. Effects of exercise-/exercise-training on cancer prevention
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in rat

4. Habitual resistance training and risk factors for
cardiovascular diseases

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

6. Study of a development of assessment method for physical
fatigue in Marathon runners using the urinary visible
component method.

7. Study of assessment for stress in an experimental small
animal.

8. Physical activity as prevention and improvement for
lifestyle-related diseases

9. Physical activity and nutrition to keep independency for
the elderly

Division of Applied Nutrition

Director: Jun Oka
Division of Applied Nutrition is engaged in carrying out
surveys and researches into nutritional care and management,
and nutritional problems of physiology, biochemistry and
medicine for the sake of people suffering from diseases and
injuries, nursing mothers, infants and elderly people. Studies
conducted mainly by this Division in 2003 are as follows.
It is essential for the elderly to spend a healthy life that they
We have
targeted our research on trace nutrients and minerals contained

maintain a wholesomeness of the immune systems.

in foods as possible immuno-regulators, and tried to elucidate
the underlying mechanisms of their immuno-regulating
functions, resulting in that we will be able to propose an
effective intake of such foods to the elderly. Epidemiological
studies have been done to reveal what kinds of nutrients (e.g.
protein, trace minerals, and antioxidants) the elderly intake and
how frequently in their daily life.

Dysfunction of the immune systems is thought partly to lie in
apoptosis of immuno-competent cells. We have analyzed the
intracellular signal transduction specific to oxidative stress
resulting in the activations of caspases, and also elucidated the
suppressing agents of apoptosis of the cells.

Congenital porphyria, which is one of rare diseases, has been
comprehensively studied to elucidate the incidence among
Japanese people, and it was also revealed that 85% of patients
of porphyria cutanea tarda suffer from Type C hepatitis.
Studies on trace elements in inhabitants from the surrounding
area of endemic arsenic poisoning caused by burning coal in
China, and on the homeostasis of trace elements among
mineral-deficient mice and vigorously trained athletes are also
investigated. Evaluation of health status of people living in
lead-contaminated areas in Ukraina has been done to reveal
marginal lead poisoning among inhabitants.

This Division is one of four divisions which consist of
Department of Human Nutrition of the Institute, and its
members are also involved in research projects of the
Department, "Surveys and Researches into Energy
Metabolism", "Surveys and Researches into Prevention of
Lifestyle-related Diseases", "Estimation of Energy Expenditure
through Utilization of Doubly Labeled Water", and "Research

on evidence-based establishment of dietary reference intakes
(DRIs) for Japanese".

The main studies conducted by this division in 2003 are as

follows:

1. Research for the functions of the nutrients in traditional
Japanese foods to maintain the immune systems in elderly
people.

2. Research for the mechanisms in apoptosis induced by the
oxidative stress.

3. Studies on congenital porphyria.
1) Studies on porphyria cutanea tarda.
2) Studies on congenital erythropoietic porphyria.
4. Studies on interactions of trace elements in vivo.
1) Studies on endemic arsenic poisoning caused by burning
coal in China.
2) Studies on the homeostasis of trace elements among
mineral-deficient mice.
3) Studies on the homeostasis of trace elements among
young athletes.
4) Evaluation of health status of people in
lead-contaminated areas in Ukraina.

Division of Clinical Nutrition
Director: Osamu Ezaki

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 (dietary polyphenols and
fish oil) 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. An
increased consumption of alcohol observed in Japanese males
is now considered as a risk factor of obesity, while a small
intake of alcohol is known to prevent development of
arteriosclerosis.  Study is in progress to examine whether
alcohol per se or other foods taken with alcohol is responsible
for development of obesity.
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
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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-1,
which lead to fat combustion. We are also studying the
mechanism of exercise-induced increase of PGC-1 protein.
Increased intake of fish, soybean, and green tea might
contribute toward the lower incidence of arteriosclerosis in
Japan compared with other industrial countries. eiThis year, we
have studied in detail the mechanisms of lipid lowering and
anti-obesity effects by fish oil and green tea.

DEPARTMENT OF NATIONAL HEALTH AND
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 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 2003 fiscal year
are as follows:
1. Building a database of Health Japan 21 regional programs
2. Development of Medical Informatics Meta-system for
Chronic Disease
3. Study on surface acoustic wave immunosensor
A study on health and nutrition status in Tonga
5. Atransdisciplinary study on the regional eco-history in
tropical monsoon Asia.
6. Study on the food sources to various nutrient intakes in the
quasi-dietary survey.
7. Research on estimation of cadmium exposure level in
Japanese residents.

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, analysis 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 developing
countries in Asia.

We have conducted a longitudinal observational study on
dietary intake to monitor health and nutritional status of
pregnant women, a systematic review on nutrition education
programs on children in various developmental stages, and an
intervention study on lifestyles for prevention of chronic
noncommunicable diseases. We developed food consumption
database specified for exposure assessment of pesticide
residues and other chemical contaminants in the foods usually
consumed by Japanese people for food safety policy of the
government.

In response to social and governmental needs, we have carried
these researches, which could contribute for the "Health Japan
21" and "Maternal and Child Health 21" to achieve the
healthier diet from children to the elderly and also for food
policies and international cooperation.

The main studies conducted in 2003 are as follows:

1. Alongitudinal study on dietary intakes and nutritional
status of pregnant and lactating women

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

3. INTERMAP Study
A study on nutrition education programs on children in
various developmental stages

5. Development of food consumption database specified for
exposure assessment of chemical contaminants in the
usual Japanese diet

6. Evaluation and promotion of diet and nutrition programs
in local public health field settings for implementation of
"Health Japan 21"

7. A study on nutrition programs for maternal and child
health in developing countries

8. A nationwide survey on nutrition managemanet of specific
food service facilities.

DEPARTMENT OF FOOD SCIENCE RESEARCH
FOR HEALTH

Division of Food Science

Director: Morio Saito
Division of Food Science conducts a project research entitled
'Reseach project on physiological effectiveness and health
effects of foods and food components'. This division elucidates
health effects of newly developed food components and food
products, and also carries out research into the development of
new functionalities for value-added food products. It 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 in this Division.
1) Research into roles of food components in preventing

and/or ameliorating lifestyle-related diseases.

2) A study on an appropriate intake level and balance of lipids.
3) Research into bioavailability of lipids and their functionality
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as well as structured lipid-induced suppression against body
fat accumulation.
4) Studies on a relationship between lipid intake and formation
of lipid peroxides and free radicals.
5) A study on changes of major vitamin intakes in Japanese
calculated from model menus.
6) Research into physiological efficacy of minor food
components.
Some of the members of 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.

The main studies conducted by this division in the fiscal year

of 2003 are as follows:

1. Effects of Ashitaba (Angelica keiskei) powder on serum
and liver lipid levels and body fat accumulation in rats.

2. Safety evaluation and physiological efficacy of mulberry
leaf powder with respect to lipid metabolism in
experimentally hypercholesteremic rats.

3. Assessment of suppressive effect of Citrus Aurantium on
body fat accumulation and obesity.

4. Effects of combination of diacylglycerol and globin digest
on safety and physiological efficacy in rats.

5. Effect of Kyurieso (Maurolicus muelleri) on serum lipid
levels of diabetes rats.

6. Elucidation of testicular toxicity mechanism in rat
administered Garcinia cambogia.

7. Effects of structured lipids containing eicosapentaenoic or
docosahexaenoic acid and caprylic acid on serum and liver
lipid concentrations in rats fed cholesterol diet.

8. Dietary docosahexaenoic acid-induced generation of tissue
lipid peroxides and cocomitant mechanisms of
detoxification and/or excretion.

9. Transbilayer distribution of aminophospholipids and the
oxidative stability of their component polyunsaturated
fatty acids.

10. Effect of dietary DHA on retinal lipid peroxide generation
in rats fed low level of VE.

11. Changes in major vitamin intakes in Japanese calculated
from model menus.

12. Elucidation of nutritional and physiological function of
dietary sphingolipids.

13. Toxicity and metabolism of octacosanedioic acid found
uniquely in sesame seed in rat.

Division of Applied Food 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, 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 2002 fiscal year, 104 food items
were examined including 78 food items for specified health
uses, and 127 food items sampled from the market places
during this fiscal year, according to the Low.

Cooperative effects of food components (soybean isoflavone)
and exercise on bone and lipid metabolism were examined in
postmenopausal healthy women by measuring body mass and
bone mineral density using DXA, and bio-marker for lipid and
bone metabolism and isoflavone concentrations in serum and
urine. To obtain a novel plasma membrane vitamin D
receptor, a functional cloning system was developed. To
address noble transcription factors which regulate blood
glucose level, PEPCK, a key enzyme for gluconeogenesis,
gene promoter was used nuclear protein which binds to
PEPCK promoter region was cloned by yeast one-hybrid
system. In a study to clarify nutrient factors on
radiation-induced damage, it was found that iron
supplementation with either a low protein diet or normal diet
in mice increased lipid peroxide levels in the liver, but did not
influence chromosomal damage in bone marrow. The
assessment was done using lung tumor model by measuring
prostaglandin E2 concentration and the activation of Src signal
pathway at a promotion stage of lung tumorigenesis for
prevention to cancer. The lactococcal strain and Acetobacter sp.
isolated from the fermented milk were identified by
phylogenetic analysis inferred from 16S rDNA sequences and
DNA-DNA hybridization. The capacity of the lactococcal
strain to inhibit the growth of a variety of bacteria was tested
by the spot-on-lawn method.

CENTER FOR COLLABORATIVE RESEARCH

Director: Yasuhiro Matsumura

Center for Collaborative Research is in charge of international
collaboration and industry-university-Institute cooperation.
The Laboratory of International Collaboration and Office for
Promotion of Industry-University-Institute Cooperation come
under the jurisdiction of the Center.

The Laboratory of International Collaboration promotes joint
studies among Asian countries to contribute our efforts to the
well-being of Asian people, and is in charge of connection with
the international agencies such as WHO and FAO. The first
Asian Network Symposium was held, and the NIHN
Fellowship Program for Asian Researchers was founded as
part of our activities.

The Office for Promotion of Industry-University-Institute
Cooperation continues the industry-university collaboration
studies with our institute and is in charge of connection with
other research organizations, universities, and private
enterprises. This laboratory enacted the Nutritional
Representative authorization system and made efforts to
acquire some intellectual patents.
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The main activities conducted by this center in 2003 fiscal year
are asfollows:

1.

RANE NN

Nutrition during infancy and maternal-child support

A cohort study on growth in Indonesian adolescents
Fellowship program for Asian researchers

The first Asian Network symposium

Enforcement of Nutritional Representative authorization
system

Coordination of collaborative studies with private
companies

Publication of health and nutrition related textbooks
Exchange of views with other institutes
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