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Annual report of National Institute of Health
and Nutrition, 2002 (summary)

1) Outlineson theresear ch activitiesin 2002

(Nobuo Yoshiike; Chief of Research Planning and Evaluation)
National Institute of Health and Nutrition has become an
independent administrative organization since April in 2001.
The year 2002 is the second year in the 5-year mid-term plan
as an independent administrative organization.
Implementation and achievement of each major survey and
research project in the first year of the plan was evaluated and
reviewed in this year. We aim to execute our research projects
in more appropriate ways to meet with the needs in the public
and the government. We, therefore, strengthen the activities in
three prioritized research areas; i) 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 introduced below
(see 5) Other research projects of the institute).
In addition to these major research projects, we conducted
researches and surveys with a wide scope from molecular level,
to individual (animal and human), and even further to the
population level, covering basic to applied sciences. As duties
based on the Nutrition Improvement Law, we performed data
management and analysis of the National 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 held symposiums or
open-seminars to the public, started to publish newsletters, and
provided many sorts of health information via Internet. To
grasp the wide range of social needs to our institute, we held
meetings to exchange views with research and education
institutes, professional associations and other related
cooperative bodies. Center for collaborative research was
established in April 2002 to promote 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 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 energy requirements and recommended dietary
allowances for the Japanese.
We have had more than 60 adult volunteers (as of December
2002), 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 the National
Nutrition Survey
(Project leader; Nobuo Yoshiike)

The Ministry of Health, Labour and Welfare annually conducts
the National Nutrition Survey to monitor food and nutrient
intakes, and its relation to health of the public. 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. We have conducted the following research
and development;
1) Establishment of a computer network system for data

management and analysis of the National 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 national survey in November 2002 has changed its
databases including food composition table and newly adopted
“cooking code”. In this year we developed a data
management and analysis system to deal with the new datasets
of dietary intake in the institute. ~We also continued to work
on system development for the nutrition survey, which would
provide a system to support data entry, confirmation, and
tabulation and analysis for health and nutrition surveys
conducted at a prefecture level to formulate local public health
plans in the frame of “Health Japan 21”.
In addition to the system development we conducted
researches to evaluate efficiency and improvement of quality
of the data in our data management system, and to estimate
magnitude of the influence on the nutrient intake data by
changing to the new food composition table. Methodological
issues to assess the dietary data in population according to the
conceptual frame of the Dietary Reference Intakes (DRIs)
were also discussed. To disseminate technical information in
order to standardize the survey procedure, we have opened a
website to provide information regarding dietary survey
methods.

c¢) 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
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health effects of so-called health foods and their components.
Researches conducted this year are as follows:

1) Evaluation of physiological efficacy and safety of so-called
diet foods

We examined in Zucker obese (fa/fa) rats the antiobesity
effectiveness and safety of Garcinia cambogia which contains
hydroxycitrate as a potential antiobesity agent. Garcinia
cambogia was not effective against body fat accumulation
except its high doses in Zucker obese rats which have
predisposition to accumulate body fat through enhanced lipid
metabolism. In addition, it was observed that high doses of
Garcinia cambogia caused marked testicular toxicity. Then, we
analyzed the hydroxycitrate content in so-called diet foods
containing hydroxycitrate currently on the market. We
presumed from the analytical results that it may be safe if we
follow the directions of intake on the labels.

ii) Examination of functionality and safety of components in
Folium Mori (Mulberry leaves, Morusalba L)

Animal experiments were conducted to clarify the
functionality and safety of 1-deoxynojirimycin (DNJ) in
Folium Mori, which has been reported to normalize blood
pressure in a high-blood-pressure animal model. Potent
hypoglycemic effects were noticed in a glucose tolerance test
in the group of rats fed the high DNJ diet. However, even in a
high dose of DNJ, remarkable harmful disorders were not
observed in the growth, serum characteristics, and liver
histopathological examinations.

iii) Effects of curcumin on serum and liver lipid levels and
liver function in CCly-induced liver-disorder-model rats

We examined the effects of curcumin on serum and liver lipid
concentrations, and on biological indices of liver function in
rats treated with CCl,. High dose of curcumin was effective to
improve serum and liver lipid levels although no obvious
improvements on indices of liver function were observed.

iv) Assessment of the effectiveness of collagen on bone
formation and safety in rats

In order to assess the safety of collagen peptide in so-called
health foods, a 28-day repeated-dose toxicity study was
performed in rats. It appeared that intake of collagen peptide
was safe at the dose of 10 times higher than that recommended
in health foods. Collagen peptide increased the bone mineral
density at the lumbar spine and the femur collected from aged
female rats fed low calcium diet. These results suggest that
intake of collagen peptide stimulates bone formation in
calcium deficient status. Human study is necessary to assess
the precise effects of collagen on bone metabolism.

v) Study on allergenic molecules in so-called health foods
Most allergenic substances in so-called health foods are not
identified. We developed both the ultrasensitive enzyme
immunoassay and Western blotting technique for soybean
trypsin inhibitor protein and detected an immunoreactive
trypsin inhibitor-like substance in some materials for health
foods.

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) Effects of physical activity and diet on bone mineral density
and fracture (Kazuko Takata, PhD)

2) Effects of combination therapy of increased soybean
isoflavone intake and exercise training on prevention of
lifestyle-related diseases (Yoshiko Ishimi, PhD)

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

4) Role of PGC-1 on increased mitochondrial oxidative
respiration by muscle contraction (Izumi Tabata, PhD)

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

6) Anti-obesity effects of structural triglyceride containing
EPA and DHA (Junichi Nagata, PhD)

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

As aresult, we have found that in rodent studies, combination
of increased intake of isoflavone derived from soybean and
regular exercises could increase bone mineral density and
improve lipid metabolism. To test whether we can apply
these results to humans, human intervention studies are in
progress. Also we found that single exercise bout or muscle
contraction up-regulated PGC-1 expression and physiological
fish oil feeding inhibited SREBP-1 proteolytic cascade in liver.
Conjugated linoleic acid (CLA) can decrease body fat mass,
but will develop lipodystrophy. We found that increasing
amount of fat intake in a CLA -supplemented diet could reduce
lipodystrophy.

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 the Internet by
providing information of high quality and reliability to the
Japanese people. Last year, the second year of this project, we
constructed basic systems for self-assessment, planning,
problem resolution, and self-evaluation for prevention of
lifestyle-related diseases for Internet setting. We tested and
evaluated this software among several members in our
institution with different research backgrounds, and a great
amendment was made to the software. We will request
dietitians and their patients in a certain hospital to use this
software for further improvement of this system.

c) Survey and research on information related scientific
technology for health and nutrition and on regulation
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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 such as (1)
database of nation-wide regional health programs for “Health
Japan 21”7 and (2) Q&A database on health and nutrition
issues.
The publicity activities for outside and inside of the institute
have been also carried out in this project; the publication of the
newsletters 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.
The functional characterization of o -tocopherol associated
protein(TAP), which displays significant sequence similarity to
the tocopherol transfer protein, revealed that the biological
function of vitamin E is not only as an antioxidant but also as a
transcriptional regulator of gene expression via association
with a transcription factor TAP. A study on establishment of
fatty acid bio-available assessment was also done by
measuring ornithine decarboxylase activity, mRNA of ODC
and prostaglandin E2 concentration using lung tumor model in
A/J mice treated with a carcinogen, NNK and fed basal or high
fat diet. To assess the physiological effects of vitamin C, a
convenient analytical method of measuring vitamin C in
human plasma using a rapid HPLC with electrochemical
detection was developed. Assessment of bioavailability of
equal, which is a metabolite of isoflavone, was done with the
special reference to calcium metabolism.

4) Duties based on stipulation designated in the Nutrition
Improvement Law
a) Data management and analysis of the National Nutrition
Survey

(Project leader; Katsushi Yoshita)
In the year 2003 survey, data from 12,481 subjects were
obtained and we analyzed the data with confirmation of
recorded data, data entry to the computer system, calculation
of nutrient intakes, and tabulation and analysis. We also carried
out additional tabulation and analysis of data as requested by
the Office for Lifestyle-related Diseases Control. For the data
of the survey in Nov 2002 that was concurrently conducted
with the disease survey on diabetes mellitus, we have recently
started this year’s work.

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 12 and 16 of the Low for Improvement
of Nutrition, Enriched foods, foods for special dietary uses,
processed powdered milk for infants etc. were examined. In
2001 fiscal year, 140 food items were examined including 78
food items for specified health uses, and 121 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)
Although the concept of dietary reference intakes (DRIs) in
USA and Canada has been introduced to the 6" revision of
recommended dietary allowance (RDA) for Japanese, the
concept of systematic review has not fully been used for the
establishment. In order to serve scientific evidences for
developing RDA for Japanese, 7" revision, this section
organized a project to collect articles systematically and
conclusively, and read and summarize them without bias. This
project involves more than 100 scientists all over Japan.
Evidence tables and summaries will be made referring about
8000 articles in total in the next fiscal year.

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

(Project leader: Keizo Umegaki)
Recently, scientifically uncertain information of food and/or
food elements spread like flood in the worldwide, and various
health foods which lack scientific evaluation are sold on the
market. These circumstances cause health problem by
improper use of the health foods, and confuse not only general
people, but also specialists of food and nutrition (mainly
dietitians). With regard to these situations, we plan to build a
network system with health specialists, and cooperatively
collect and accumulate necessary formation about food and
food elements. The information we will deal with are as
follows: 1) domestic and foreign information on safety of
health foods, 2) information on appropriate use of various
health foods, 3) information on food and the food elements
with the scientific basis. Base on this network system, we will
give proper information of food and health foods, proper
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eating habit to general people, thus prevent health disorder
related with health food. We also perform a surveillance study
on safety and effectiveness of health foods, and a study on the
mechanism of health disorder by health food.

¢) Analyses of genetic markers associated with life-style
related diseases: To construct primary prevention strategies
for metabolic syndromes

(Project leader: Akiyo Matsumoto)
It is well known that the metabolic syndrome, a complex
combination of life-style related diseases such as obesity,
hypertension, diabetes and hyperlipidemia, is a major risk
factor of cerebrovascular and coronary heart diseases.
Metabolic syndrome is associated with both polygenic factors
and life-styles including dietary factors and physical activities.
Although a huge number of reports have described significant
associations between polymorphisms of candidate genes and
the syndrome, genetic markers for predisposition diagnosis
have not been established, partly because most of the studies
did not analyze the influence of various life-style factors.
This project aims at establishing polymorphic makers available
for the diagnosis of predisposition to metabolic syndrome. The
findings would be useful for developing a new primary
prevention strategy, called “Tailor-made Dietary Reference
Intakes”, which fits each individual’s predispositions to
lifestyle-related diseases.
This is the first year of the research project; we collected from
the MEDLINE records the literature concerning the
association between polygenic factors and the metabolic
syndrome including obesity, hypertension and diabetes. By
extracting the information on polymorphic sites, association
with the disease, and experimental designs from the literature,
we built a database that can be used to decide target
polymorphic sites for future detailed analyses.
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6) Activitiesin research divisions
DEPARTMENT OF NUMAN NUTRITION
" Scientific evaluation of Dietary Reference | ntakes'
Project leader: Satoshi Sasaki
In order to serve scientific evidences for developing RDA for

Japanese, 7" revision, this section organizes a project to collect
articles systematically and conclusively, and read and
summarize them avoiding as bias as possible. This project
involves more than 100 scientists all over Japan. Evidence
tables and summaries will be made referring about 8000
articles in total in the next fiscal year.

We also developed dietary assessment methods for nutritional
epidemiology and health promotion. It has been widely used in
several observational and interventional studies in Japan. The
basic researches on dietary assessment including developing
food composition database, computerized individual feedback
system, and materials for field researches were also conducted.
As an international nutritional epidemiologic research, the
section participated in a fieldwork on child health and nutrition
in East Aral Sea region of Kazakhstan.

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 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 more than
60 adult volunteers (as of December 2002), 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 on human subjects.

The main studies conducted by this division in 2002 are as

follows:

1. Data quality control and improvement of indirect human
calorimeter by system dynamics approach

2. 24-hour energy expenditure and physical activity level
measured by whole-body human calorimeter

3. Measurement of energy expenditure by indirect human
calorimeter — Evaluation of validity and error factors —

4. Relationship of sleeping metabolic rate measured by
whole-body human calorimeter to basal metabolic rate

5. Accuracy of activity diary of 24-hour and some divisions
of energy expenditure by a human calorimeter: effects of
differences of observed and predicted basal metabolic rate,
and types of literature values for physical activities.

6. Energy intake assessed by food weighing record and
energy expenditure measured by doubly labeled water
method

7. Energy expenditure determined by the doubly labeled
water method in Japanese subjects of sedentary
occupations or lifestyles

8. Secular change of body composition in university students

9. Comparative study of total energy expenditure in Japanese
men using doubly labeled water method against activity
record, heart rate monitoring, and accelerometer methods

10. Post-absorptive resting metabolic rate under the condition
met basal metabolism measurement in young females

11. Balances of calcium, magnesium and phosphorus in
Japanese young adults

12. Niacin excretion in sweat and feces of Japanese young
women

13. Diurnal variation in human urinary excretion of
nicotinamide catabolites: effects of stress on the
metabolism of nicotinamide

14. Relationship between dental occlusion and physical fitness
in an elderly population.

15. Vago-sympathoadrenal reflex in thermogenesis induced by
osmotic stimulation of the intestines in the rat

Division of Health Promotion and Exercise
Director: Mitsuru Higuchi
We have been studying effects of physical exercise such as
walking, swimming and rowing on health promotion and
prevention of lifestyle-related diseases including
hyperlipidemia and osteoporosis, and we have been observing
the benefit of health promotion activities in both communities
and nursing institutions. We observed beneficial effects of
regularly performed rowing exercise for improving
cardiovascular function and plasma lipid-lipoprotein profile,
and prevention of muscle wasting with aging in middle-aged
and older men. To establish the standard values of resting
energy metabolism in Japanese people at each life stage in
both men and women, we have been measuring resting
metabolic rate (RMR) with collecting expired gases in Douglas
bags in conjunction with evaluations of daily physical activity
by doubly labeled water (DLW) method and questionnaire
method, and body composition with BOD POD system. We
observed that fat free mass is major determinant of RMR, and
body fat could be additional factor to determine RMR in
postmenopausal women. According to the follow-up study for
middle-aged and elderly women in local communities, we
demonstrated that people with exercise habits and drinking
milk frequently tended to have higher bone mineral density. In
addition, we observed beneficial effect of exercise and dietary
instruction for elderly in nursing institutions to maintain higher
levels of daily physical activity.
We have been studying the effects of exercise on glucose
metabolism and antioxidative function by using animal models.
We showed that an acute bout of low-intensity prolonged
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swimming exercise directly enhances the PGC-1 (peroxisome
proliferator-activated receptor y coactivator-1) mRNA
expression in the activated muscle during exercise, possibly
through, at least in part, an AMPK-related mechanism. We are
studying to evaluate fatigue and stress by using heart rate
spectrum analysis in animals. We are also studying effect of
exercise on antioxidative function by means of measuring
blood cytokines.

The main studies conducted by this division in 2002 are as

follows:

1. Effects of long-term swimming training on body
composition, aerobic capacity, and plasma lipid-lipoprotein
profile in middle-aged and elderly women.

2. Effect of aging and exercise training on immune function in
humans.

3. Effects of rowing exercise on muscle mass, aerobic
capacity, and plasma lipid-lipoprotein profile in
middle-aged and elderly men.

4. Effects of body composition on basal metabolic rate in men
and women.

5. Evaluation of daily physical activity by using DLW method
and questionnaire method in humans.

6. Effects of dietary components and exercise on antioxidative
function in humans and animals.

7. Effects of exercise habit and milk intake on bone mineral
density in middle-aged and elderly women.

8. Effects of exercise and dietary instruction on the prevention
of diseases and maintenance of daily physical activity level.

9. Effects of different types of exercise on mitochondrial
biogenesis and glucose metabolism in animals.

10. Evaluation of fatigue and stress by using heart rate
spectrum analysis in animals.

Division of Applied Nutrition

Dupty 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 2002 are as follows.
Dysfunction of the immune systems caused by the aging
results in the vulnerability to infectious diseases among elderly
people. The dysfunction is thought partly to lie in apoptosis
of immunocompetent cells, induced by the oxidative stress, but
precise mechanisms involved in apoptosis induced by the
oxidative stress are not fully understood. We have elucidated
that ex vivo oxidative stress enhanced intracellular production
of reactive oxygen species (ROS), and peroxidation of
membrane lipids. However coexistent, forced overexpression
of FAK in the cells could induce intracellular expressions of
antioxidative enzymes, which prevented membrane lipids from
peroxidation and inhibited the activations of caspases,
resulting in suppression of apoptosis of the cells.
Protein energy malnutrition among elderly people with care
needs at the combined type facility for elderly people has been

studied, and preventive methods from protein energy
malnutrition are established that it will be important not to
worsen levels of care needs into feeding with required help.
The quality of life of elderly people is eventually disturbed by
lifestyle-related diseases, the onset of which is around their
middle ages. Diabetes is one of such diseases, and we have
investigated impaired ascorbic acid metabolism in diabetic rats.
How daily physical activity and body composition influence
glucose and lipid metabolisms among postmenopausal women
is also studied, and it has been suggested that %body fat
strongly affects glucose and lipid metabolisms among them.
Congenital porphyria, which is one of the rare diseases, has
been comprehensively studied, and it was revealed that
sclerotic lesions of congenital erythropoietic porphyria were
caused by porphyrin-catalyzed ROS in tear fluids. Studies on
porphyrin metabolism and trace elements in patients with
chronic arsenic poisoning caused by burning coal in China,
and on the homeostasis of trace elements of Keshan disease are
also investigated.

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”, and “Estimation of Energy
Expenditure through Utilization of Doubly Labeled Water”.
Another joint research project is running with Division of
Health Promotion and Exercise on the measurement of basal
metabolic rate among elderly people.

The main studies conducted by this division in 2002 are as

follows:

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

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

3. A study on protein energy malnutrition among elderly
people with care needs at the combined type facility for the
elderly.

4. Impaired ascorbic acid metabolism in
streptozotocin-induced diabetic rats.

5. Effect of physical activity and body composition on
glucose and lipid metabolisms among postmenopausal
women.

6. A comprehensive study on congenital porphyria.

7. Study on interactions of trace elements in vivo.

1) Studies on porphyrin metabolism and trace elements in
patients with chronic arsenic poisoning caused by
burning coal in China.

2) Study on the homeostasis of trace elements of Keshan
disease.

3) Study on the trace elements in mice.

Division of Clinical Nutrition
Director: Osamu Ezaki, MD
This Division consists of three laboratories:
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(1) The Laboratory of Metabolic Disorders

(2) The Laboratory of Molecular Nutrition (Chief: Akiyo
Matsumoto, PhD)

(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 transgenic mice
and various food components (conjugated linoleic acid 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 for 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
Indeed,
regular exercise training increased GLUT4 amount in skeletal

increasing the amount of GLUT4 can be developed.

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.

Increased intake of fish, soybean, and green tea might
contribute toward the lower incidence of arteriosclerosis in
Japan compared with other industrial countries. This year,
we have studied in detail the mechanisms of lipid lowering and
anti-obesity effects by fish oil feeding.

The main studies conducted by this division in 2002 were as

follows:

1. Mechanisms of new nutrients on obesity and diabetes

2. Effect of visceral fat accumulation on obesity and
diabetes

3. Effect of alcohol on obesity and diabetes
Analysis of gene expression profile in adipose tissues
from high— fat diet fed mice

5. Mechanisms underlying increases in glucose transporter
GLUT#4 in response to exercise in skeletal muscle

6.  Identification of cis-elements in GLUT4 promoter
involved in adipose tissue specific expression and
decrease of the expression in response to high fat diet

7. Mechanism for lipid filling effect after exercise training
in skeletal muscles

8. FKHR, a nuclear co-factor, up-regulates LPL mRNA in
skeletal muscles

9.  Mechanism for decrease of triglyceride synthesis by
decrease of SREBP-1 in fish oil fed mice

10. Mechanism for the testicular toxicity of phthalate and
adipic acid esters

11. The effect of endocrine disruptors on the immune system

12.  Regulatory mechanisms of HDL metabolism by
polyunsaturated fatty acids

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

14. Study of abnormalities on DNA replication and/or repair
in Bloom syndrome cells

DEPARTMENT OF NATIONAL NUTRITION SURVEY
AND HEALTH INFORMATICS

Division of Health Informatics and Education
Dupty Director: Yasuhiro Matsumura

To achieve this objective, 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 addtion 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 2002 are as
follows:
1. Building a database of nation-wide regional health

programs for Health Japan 21
2. Developing a local health program of Atsushio-Kano

village
3. Development of Medical Informatics Meta-system for

Chronic Diseases
4. Study on surface acoustic wave immunosensor

5. Prevalence of dual forms of malnutrition in the same
households - A multi-centre study in six Aian countries

6. A study on health and nutrition status in Tonga

7. Study on the food sources to various nutrient intakes in
the quasi-dietary survey.
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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 the
National Nutrition Survey on a basis of the Nutrition
Improvement 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 nationwide nutrition survey on infants
including low birth weight infants, 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 in agricultural products for
food safety policy. We also started international medical
cooperation researches on nutrition programs in the field of
maternal and child health in developing countries.
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 by this division in 2002 are as

follows:

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

2. Anationwide survey on promotion of breastfeeding in
low birth weight infants

3. Astudy on type of feeding (breast milk vs infant formula)
and physical growth in late infancy

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

5. INTERMAP Study

6. Astudy on nutrition education programs on children in
various developmental stages

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

8. Evaluation and promotion of diet and nutrition programs
in local public health field settings for implementation of
“Health Japan 21”

9. A cohort study on risk factors for stroke and myocardial
infarction in a rural area of Japan

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

DEPARTMENT OF FOOD SCIENCE RESEARCH
FOR HEALTH

Division of Food Science
Director: Morio Ssito

Division of Food Science conducts a project research entitled

‘Research project on physiological effectiveness and health

effects of foods and food components’. This division

elucidates the 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 research into
the nutritional function and physiological effectiveness of food
components and their effects on general health. Specifically,
the following studies have been carried out this year.

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

2) Research into appropriate intake level and balance of lipids,
and their relevance to vitamin E nutrition.

3) Surveys into annual changes of major mineral intakes
calculated on the basis of the National Nutrition Survey in
Japan and simulated model menus.

4) Research into bioavailabilty of lipids and their physiological
functionality as well as structured lipid-induced suppression
against body fat storage and obesity.

5) Research into a relationship between lipid intake and
formation of lipid peroxides and free radicals.

6) Effect of physical exercise on anti-atherogenic properties of
high-density lipoprotein

7) Surveys and research into the physiological efficacy of
minor food components, such as vitamin E and peptidic
compounds.

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.

The main studies conducted by this division in 2002 are as

follows:

1. Evaluation of physiological efficacy and safety of
so-called diet foods.

2. Effect of n-3 fatty acids on retinas of
streptozotocin-diabetic rats.

3. Effect of docosahexaenoic acid (DHA) intake on tissue
lipid peroxide formation and urinary mercapturic acid
excretion in rats.

4.  Relationship between phosphatidylethanolamine
distribution in liposomes and oxidative stability of DHA.

5. Effects of curucumin on serum and liver lipid levels and
liver function in rats with CCly-induced chronic liver
injury.

6.  Effects of combination of indigestible dextrin and
diacylglycerol on nutritional efficacy and safety in rats.

7. Effects of structured lipids containing eicosapentaenoic
or docosahexaenoic acid and caprylic acid on serum and
liver lipid concentrations and body fat accumulation in
rats.
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8. Examination of functionality and safety of components
in Folium Mori (Mulberry leaves, Morus alba L).

9.  Improvement of lipid metabolism in experimental
hypercholesteremic rats fed Maurolicus muelleri diets.

10. Annual changes of magnesium (Mg), copper (Cu), zinc
(Zn), and manganese (Mn) intakes caluculated on the
basis of the National Nutrition Survey in Japan.

11. Changes in major mineral intakes in Japanese computed
from model menus.

12.  Effects of physical exercise on the anti-atherogenic
properties of high-density lipoprotein.

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

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, 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 2001 fiscal year, 140
food items were examined including 78 food items for
specified health uses, and 121 food items sampled from the
market places during this fiscal year, according to the Low.

Surveys and research into the effects of nutrients and other
food components are follows. The component survey was done
with 30 domestic mineral water spring. Hemolysate
pretreatment ameliorates showed reduction of acute real failure

with ishemia-perfusion in rats via heme oxygenase-1 induction.

Glutathion as antioxidants, which has inhibitory effects on
HO-1 activity, could be a useful remedy. In a study to clarify
nutrient factors on radiation-induced damage, it was found that
feeding a low protein diet intensified the chromosomal damage
of bone marrow in both young and aged mice. In a study of tea
catechin, safety and effectiveness of EGCg, a major
component, were evaluated in terms of chromosomal damage.
The study on reinforcement of vitamin E function was
continued using alpha-tocopheryloxybutyric acid with special
reference to a new cancer therapy mediated by several tumor
suppressor genes. Assessment on bone formation in rats was
done by examination of cooperative effects of food
components such as isoflavone and exercise training in
prevention of lifestyle-related diseases. By the functional
characterization of thea -tocopherol transfer protein, the
biological significance of vitamin E is not only as an
antioxidant but also as a transcriptional regulator of gene
expression via association with a transcription factor o
-tocopherol associated protein.

The main studies conducted by this division in 2002 are as
follows:

1. Effects on the cell-cycle of epithelial cells damaged by
irradiation in the rat intestine

2. Evaluation of nutrient effects on radiation-induced
chromosomal damage

3. Studies of indicators to evaluate vitamin status in
humans

4.  Effect of herbs on drug-metabolizing enzymes

5. Safety and efficiency of tea catechin at the physiological
concentrations against chromosomal damage

6.  Study on a role of connexin gene as a tumor suppressor
gene and its application to cancer gene therapy

7. Study on the reinforcement of third function in
functional food component

8. Study on the regulation of survival and cell growth
signals in lung adenocarcinoma cell

9.  Assessment of bioavailability of fatty acids in mouse

10. Assessment of safety and the effectiveness of collagen
on bone formation in rat

11. Examination of cooperative effects of food components
and exercise training in prevention of lifestyle-related
diseases

12.  Assessment of bioavailability of equal, a metabolite of
isoflavone , on calcium metabolism

13.  Hesperidine, a citrus flavonoid, inhibits bone loss and
decreases serum and hepatic lipids in ovariectomized
mice

14. Effects of fish oil on bone and lipid metabolism in
ovariectomized mice

15. Effects of lycopin on bone metabolism in animal models
of osteoporosis

16. Studies on the vitamin E signal signaltransduction
pathways by newly identified vitamin E binding protein;
TAP

17. Estrogen function and histone acetyltransferase PCAF ,
PCAF-B

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 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, and private
enterprises.

universities,
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