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(15) Different Origin of Hypertriglyceridemia Induced b
y A High—-Fat and A High—Sucrose Diet in Ventromedi
al Hypothalamic—lesioned Obese and Normal Rats
Misato

Toshimasa Osaka,

O Changyong Xue, Haruaki
Kashiba, Akiko
Yoshio Namba, Shuji Inouell

OBJECTIVE: To clarify the mechanism by which

plasma triglyceride is affected by a high fat or

Kageyama,

Kobayashi,

sucrose diet.

DESIGE: Two sets of six groups each having 6
rats were prepared: (1) VMH-lesioned rats fed a
normal diet (VMH+ND), (2) sham VMH-lesioned
rats fed a normal diet (sham+ND), (3) VMH-
lesioned rats fed a high fat diet (VMH+HF), (4)
sham VMH-lesioned rats fed a high fat diet
(sham+HF), (5) VMH-lesioned rats fed a high
sucrose diet (VMH+HS) and (6) sham VMH-
lesioned rats fed a high sucrose diet (sham+HS).
After VMH lesions and sham operations, the rats
were provided normal, high fat and high sucrose
diets, respectively, for two weeks. 2 weeks later,
blood samples were collected after overnight fast
for determination of triglyceride (TG), hepatic
secretion rate (TGSR),
catabolic rate (FCR) of triglyceride, and post-

triglyceride fractional
heparin plasma lipoprotein lipase activity (LPL),
plasma insulin and leptin.

RESULTS: Values of TG, TGSR, FCR and LPL
in VMH-lesioned obese rats were all greater than
those in sham-operated rats regardless of feeding
diets.

In sham-operated rats, sham+HF group

showed higher TG with similar TGSR, higher LPL
and lower FCR compared to those of sham+ND
group. Sham+HS group showed marked higher TG
with higher TGSR, higher LPL and lower FCR
compared to those of sham+ND group. Moreover,
sham+HS group showed higher TG with higher
TGSR, lower LPL and higher FCR compared to
those of sham+HF group. In VMH-lesioned rats,
VMH+HF group showed higher TG with similar
TGSR, higher LPL and lower FCR compared to
those of VMH+ND. VMH+HS group showed
marked higher TG with marked higher TGSR,
higher LPL and lower FCR. Moreover, VMH+HS
group showed higher TG with marked higher
TGSR, similar LPL and higher FCR compared to
those of VMH+HF group.

CONCLUSIONS: The mechanism by which
triglyceride metabolism is affected by a high fat
and high sucrose diets was different; a high fat diet
increased plasma triglyceride level by lowering
clearance of triglyceride without increase in
hepatic triglyceride secretion in both VMH-lesioned
and normal rats in spite of increase in LPL. While
a high sucrose diet induced much higher plasma
by both

triglyceride secretion and decreased clearance of

triglyceride levels increased hepatic
triglyceride in spite of increase in LPL in both
VMH-lesioned and normal rats, and the effects

were exaggerated in VMH-lesioned rats.
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Outline of Research Activities
of the National Institute of Health and Nutrition

Outline of Research Activities in 1999
Hiroki Sawa, Director-General

The Ministry of Health and Welfare of Japan has defined the following research activities as the basic
functions of the National Institute of Health and Nutrition.
1. Research on promotion of health of Japanese at the national level.
2. Research on nutrition and dietetics of Japanese at the national level.
3. Assessment of foods and their components from the viewpoint of nutrition and health promotion.
4. Analysis of foods for specified nutritive and health uses according to Articles 12, 16 and 17 of the Law
for Nutrition Improvement.

The current personnel strength of the Institute is 33 full-time research staff members and
approximately 100 other professionals, research fellows and technical workers are engaged in these
activities, dealing with a wide variety of subjects including epidemiological as well as laboratory research
on molecules and genes.

This institute is to be elevated in status to agency effective April, 2001. As a part of work of the
forthcoming Agency, our groups of epidemiological experts, mainly those of the Division of Adult Health
Science, have been conducting research to improve the validity of dietary survey for the National
Nutrition Survey using a newly developed computer system. Furthermore, new database of food
composition tables including new food items and portion size, which will be comparable to other countries,
are now under preparation. Researchers of the Division of Maternal and Child Health Science are in the
position of leading institutional project of designing and developing a health information network in
establishing a system which will provide scientific information to the people. Food analysis based on the
Law for Nutrition Improvement has been conducted by researchers of the Division of Applied Food. The
number analyzed during this fiscal year totaled 128 items, including 43 items of "functional foods (foods
for special health uses)". In addition, they analyzed 172 items sampled from the market place.

In epidemiological studies, using data from the National Nutrition Survey of Japan which became able
to assess food intakes of the individual subjects by a new method and data of the field surveys living in
Niigata, Hyogo, Tokyo, Osaka, and Mie Prefectures, the relationship between dietary intake and
development of cancer, stroke, and heart disease is being investigated. The research group will further
extend their projects to international cooperative research projects including the development of National
Nutrition Survey System in Asian countries, such as Brunei, Bangladesh, Tonga, and Vietnam. Several
epidemiological studies are also conducted inside the country, targeted to subgroup populations such as
young women, obese, and aged people. A nation-wide cross-sectional survey on BMI (body mass index)
and morbidity revealed that increases of BMI from a point of 22 (referent) to 25, to 27, and to 29 were
associated with two-fold increased odds of hypertension and hypertriglyceridemia, low HDL cholesterol, of
diabetes mellitus, and of hypercholestrolemia, respectively. Using these data, Japanese Society for Study
of Obesity presented new criteria of obesity, in which the first degree of obesity will be defined by BMI
being 25 - 29.9, the second degree being 30 — 34.9, the third degree being 35 - 39.9, and the fourth degree
being 40 kg/m’ and more.

A longitudinal intervention study is a major project of our institute, having good facilities for human
studies. The research group of the Division of Health Promotion has examined the effects of habitual
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exercise on health status of working women in their age of menopause. About 100 volunteer subjects are
engaged in various exercise activities including swimming and walking. A systematic analysis is now in
progress with physiological and blood biochemistry examinations. On the other hand, the research groups
of the Divisions of Health Promotion, Clinical Nutrition, and Food Science are focusing their work to
antioxidants and exercise stress for the prevention of atherosclerosis. To estimate mineral requirements in
humans, balance studies of Mg, Ca, and Zn have also been conducted.

Genetically modified animals are useful tool for the clarification of detailed mechanism of some
important metabolic abnormalities such as insulin resistance and dyslipidemia. A group of researchers in
the Division of Clinical Nutrition has developed a series of transgenic on glucose transporter proteins.
Gene domains have recently been isolated which appear to be involved in the effect of physical exercise on
the increase of transporters. The results may lead to a clue to elucidate the mechanism by which habitual
exercise exerts a beneficial effect in preventing noninsulin-dependent diabetes mellitus. In the search
process of nutritional components to prevent obesity and lipid accumulation in tissues, researchers in the
Division of Clinical Nutrition have found that fish oil feeding prevents obesity possibly by up-regulation of
UCP2 (uncoupling protein 2) and down-regulation of SREBP-1c (sterol regulatory element-binding
protein 1) in mouse liver. Also in the Division of Food Science, nutritional prevention of lipid peroxidation
by a large intake of n-3 fatty acids has been investigated. In the Division of Geriatric Health Science, an
obese model of rat (VMH rat) has been used to elucidate the mechanisms of insulin resistance and
dyslipidemia. In other animal studies, beneficial and adverse effects of isoflavonoid in soybean, vitamin E,
amino acids, and dietary fiber on whole body have been examined in detail.

Division of Health Promotion

Toshiki Ohta, Director

This division consists of research laboratories as follows:

(1) The Laboratory of Exercise Physiology [chief: Izumi Tabata]

(2) The Laboratory of Fatigue Physiology [chief: Mamoru Nishimuta]
(3) The Laboratory of Health Evaluation [chief: Mitsuru Higuchi]
(4) The Laboratory of Health Promotion Equipment [chief: Yutaka Yoshitake]

[senior researcher: Kazuko Ishikawa]

The following studies were performed in the Division of Health Promotion:
1. Effect of exercise on the medical, physical, nutritional and mental paramenters of health.

N

. Investigation of exercise programs and manuals for safe and effective exercise prescription.

. Basic studies for the Formulation of Recommended Exercise Allowance for Health Promotion of
Japanese.

. Basic studies for the Recommendation of Dietary Guidelines for Health Promotion of Japanese.

. Effects of exercise and diet for improvement of risk factors of ischemic heart disease.

w

. Relationship between lifestyle and quality of life in the aged.

. Relationship between health and mineral metabolism.

. Classification and evaluation of equipment used in health promotion.
. Quantitative and qualitative evaluation of daily physical activities.
10. Relationship between lifestyle and osteoporosis.

11. Cost-effectiveness and cost-benefit analysis of health promotion.

© 00 N o O b
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Division of Maternal and Child Health Science

Masayuki Totani, Director
This division consists of research laboratories as follows:
(1) The Laboratory of Maternal and Child Health Science [chief: Yu Hosokawa]
(2) The Laboratory of Growth and Development [chief: Kouichi Hirota]
[senior researcher: Hidemi Takimoto]

The main studies conducted in this division in 1999 are follows:

. Study on nutritional intakes and growth in low birth weight infants.

. Study on bone mass and lifestyle related factors in adolescent girls.

. Study on lifestyle and physiological factors in high-school students

. Transcriptional regulation of human cysteine dioxygenase gene.

. Taurine attenuates the induction of c-fos gene by PDGF-BB inNIH/3T3 cells.
. Study on nutritional biosensor using SAW devices.

. Study on nutritional biosensor using glucose oxidase as enzyme label.

. Study on anti-dietary proteins antibodies in human and bovine milk.

. Construction of database for political survey and nutrition information.

© 00 N o 0o~ WDN B

Division of Adult Health Science

Heizo Tanaka, Director

This division consists of research laboratories as follows:
(1) The Laboratory of Epidemiological Research [chief: Yasuhiro Matsumura]
(2) The Laboratory of Chronic Disease Prevention [chief: Michiko Sugiyama]
[senior researcher: Masako lwaya]
[senior researcher: Nobuo Yoshiike]

Nutritional epidemiology can be defined as the study of the nutritional determinants of disease in
human populations. It has several goals. Perhaps the most basic is monitoring the food consumption,
nutrient intake and nutritional status of a population. Other key goals are to generate new hypotheses
about diet and disease, to produce evidence that supports or refutes existing hypotheses, and to assess
the strength of diet-disease associations. Ultimately, the overall goal of nutritional epidemiology is to
contribute to the primary prevention of disease and the health promotion.

Major current research interests are followed:

1. Methodological considerations and usage of National Nutrition Survey in Japan

2. Development of dietary survey methods, particullarly 24-hour recall method and semi-quantitative
food frequency questionnaire

3. Cohort study of the relationship between life-style, e.g. dietary intake, physical activity, smoking and
drinking, and stroke, coronary heart disease, or cancer

4. Monitoring the life-styles and chronic non-communicable diseases in 13 populations

5. Nutritional support for the elderly

6. Nutritional problems, over-nutrition as well as malnutrition, in developing countries.
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Division of Geriatric Health Science

Hiroki Sawa, Director-General

This division consists of research laboratories as follows:

(1) The Laboratory of Geriatric Physiological Functions [chief: Jun Oka]
(2) The Laboratory of Geriatric Health and Nutrition [chief: Kouichi Yamada]

1.
2.
3.

10.

11.

12.

13.
14.
15.
16.
17.
18.
19.

[senior researcher: Toshimasa Osaka]

This division conducted the following studies in 1999.
A study on cell proliferation of visceral organs in vetromedial hypothalamic lesioned rats.
A study on the relation between obesity and diabetes in animal models.
A study on the relation between obesity and lifestyle-related diseases (hypertriglyceridemia) in
animal models.
A study on the mechanism of heat loss and heat production by capsaicin and its analogue,
reginiferatoxin, administration and hypothalamic stimulation.
A study on the role of hypothalamus in the manifestation of gastromucosal lesions.
An epidemiological study on prevalence, morbidity rate and mortality rate of obesity estimated by BMI
in Japan.
An epidemiological study on the relation between oral cavity diseases and diabetes or obesity.
A study on the relation between obesity and lifestyle-related diseases in humans.
A study on establishment of DNA diagnosis on overproduction of uric acid.
A study on the effects of extrinsic free radical scavengers on DNA repair in fibroblasts derived from a
patient with ataxia telangiectasis.
A study on X-ray-induced DNA damages: the repair mechanisms and the effects of nutritional factors
in human fibroblasts.
A study on DNA polymerase(s) involved in ultraviolet-induced DNA repair and on nutritional factors
which modify the mutation rate.
A study on abnormalities in nucleotide excision repair in xeroderma pigmentosum cells.
A study on neuropeptide expression in diabetic neuropathy animal models.
A study on changes of anti oxidide enzymes in diabetes and obesity in animal models.
A study on neural regeneration in diabetes in animal models.
A study on reduction of neural function in aged in animal models.
A study on energy expenditure in obesity and diabetes in animal models.
A study on exercise-induced oxidation stress.

Division of Clinical Nutrition

Osamu Ezaki, Director

This division consists of research laboratories as follows:

(1) The Laboratory of Metabolic Disorders [chief: Shinji Ikemoto,

researcher: Nobuyo Kasaoka-Tsuboyama]

(2) The Laboratory of Molecular Nutrition [chief: Akiyo Matsumoto]



129

(3) The Laboratory of cClinical Nutrition [chief: Kazuo Kondo]

The main studies conducted by this Division in 1999 are as follows:
1. Studies on regulatory expression of GLUT4 by using transgenic mice of deleted-GLUT4 minigene
mutants.
Studies on the mechanisms for high-fat diet-induced hyperglycemia and obesity.
Studies on the gene expression profiles in liver, muscle, and adipose tissuesafter fish oil feeding.
Studies on the regulatory expression of UCP1, UCP2, and UCPS3.
. Studies on the effects of lipid accumulation in liver, skeletal muscles, and adipose tissue by
transgenic mice.
. Studies on roles of SREBPs on lipid/carbohydrate metabolisms.
. Studies on cloning HDL binding proteins and their functions.
. Studies on the regulatory expression of cholesterol-related genes.
. Studies on changes susceptibility of LDL to oxidation by antioxidant in food.
10. Studies on EPA-induced T-cell activation.
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Division of Food Science

Hiroki Sawa, Director-General

This division consists of research laboratories as follows:
(1) The Laboratory of Metabolism of Food Components [chief: Morio Saito]
(2) The Laboratory of Physiological Function of Food Components [chief: Kazuhiko Yamada]
[senior researcher: Fumiko Hirahara]
[senior researcher: Yoshiko Ishimi]

In this division, studies on the physiological function and metabolism of food components relevant to
health maintenance and promotion are performed. The main studies conducted in 1999 are as follows.
1. Assessment of appropriate intake and balance of dietary lipids: Effect of combination of n-3
polyunsaturated fatty acids on tissue lipid peroxide formation.
2. Physiological function of n—-3 polyunsaturated fatty acids.
1) Effect of dietary ascorbic acid level on dietary DHA-induced tissue lipid peroxide formation.
2) Oxidative stability of phospholipid species from DHA-administered rat tissue in aqueous micelles.
3) Changes in fatty acid composition and lipid peroxide levels in retina of rats given DHA.
. Optimum intake of nutrients and non-nutrient components to prevent life style-related diseases.
. Effects of low energy sugar polyester on the bioavailability of vitamin A.
. Effects of dietary manipulation on the intestinal disaccharidases in diabetic animals.
. Effects of X-ray radiation on the intestinal digestive and fermentative functions.
Studies on the biological activities of a-tocomonoenol and a-tocopherol derivatives (synthetic,
stereoisomer and esters).
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8. Studies on the effects of vitamins E and C on restoration after mild exercise.

9. Establishment of database of fat soluble components.
10. Studies on the effects of soybean isoflavones on bone and reproductive organs in mice.
11. Studies on the cooperative effects of isoflavones and exercise in ovariectomized mice.
12. Studies on the effects of acyclic retinoids on bone metabolism.
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Division of Applied Food Research
Takatoshi Esashi, Director

This division consists of research laboratories as follows:
(1) The Laboratory of Nutritional Preservation of Food [chief: Kiyokazu Hagiwara]
(2) The Laboratory of Nutritional Assessment of Food [chief: Tomohiro Yano]
(3) The Laboratory of Functional Food Research [chief: Keizo Umegaki
resercher: Jun Yamauchi]

In this division, studies on nutrient preservation, health assessment of foods and nutritional
functionality assessment of foods are performed and the examination of foods for special dietary use
according to the Law for Improvement of Nutrition and analyses of the foods for which analysis was
requested are conducted.

They include the following:

1. Examination of food for special dietary use.

Acccording to Articles 12 and 16 of the Law for Imporvementof Nutrition, Enriched foods, foods for

special dietary uses, processed powdered milk for infants etc. were examined. In 1999 fiscal year, foods

were examined plus foods for which analysis was requested.
2. Research projects.

Our investigations are on the relationship of foods or thier ingredients including nutrients to function

of biological body or its dysfunction including diseases and on the analysis of ingredients of foods.

The main studies conducted in this division in 1999 are as follows:

Studies on the recommended dietary allowances of Japanese astronauts.

. Complication of food component data base for biologically important food substances.

3. Studies on the effectiveness of health education and dietary life counselling on the antihypertensive
salt restriction program.

NoE

4. Studies on the interaction between biorhythms and nutritional status on the effectiveness of food
components to life style disease prevention.
5. Effects of all nutrients on the antigonadal effects of endocrine disruptors.
6. Nutritional studies on the effect of light deficit with special reference to aging, circadian rhythmicity
and reproductive organ development.
7. Nutritional studies on the bioavailability of calcium, magnesium and another minerals in foods.
8. Studies on the interactions of all nurients on mineral metabolism.
9. Mechanism of kidney damage by GSH depletion in vitamin E deficient rats and its protection.
10. Evaluation of antioxidant nutrients availability using X-ray irradiation.
11. Evaluation of dietary components on blood pressure.
12. Studies on the microassay of plasma vitamin C and the physiological meaning of the plasma vitamin
C concentration after very intensive exercise.
13. Studies on the role of mutational activation of oncogenes at an early stage of lung carcinogenesis.
14. Effects of nutritional status on the PCAF and PCAF-B/GCNS5 histone acetylases.
15. Bioavailability of vitamin E with special references to molecular bioligy.
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