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Abstract

The relationship between food and health has long been discussed since the Greek era and ancient times in China. In the latter

half of the 19* century, the relationship between nutrient deficiency and disease began to be linked, and in the latter half of the

20th century, excessive intake of fat and meat to cause obesity, and pandemic increase of lifestyle related diseases became a serious

problem worldwide. In the 215 century, the balance of nutrients is expected to keep healthy longevity. Although modern nutrition has

an epidemiological approach, short-term studies cannot reveal a true link. We have to observe 20-30 years to know the real effects

of dietary life habit.

Nutrition has changed dramatically over the past decade, such as carbohydrate restricted diet, high fat diet, egg and cholesterol,

omega-3, omega-6 fatty acid ratio, etc. What is really necessary for healthy longevity? Japanese longevity is related to the long

dietary habit, especially by brown rice eating and fermented soy products. In particular, Ishizuka's way of consuming brown rice and

vegetarian diet (macrobiotics) has been re-evaluated. Comprehensive approach to each person by tailor-made nutrition is necessary

to invite people to do better dietary practice.
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Western and oriental nutritional science

In Japan, two independent streams of nutrition have been pres-
ent. Western nutritional science was built by Tadasu Saiki (1886-
1959). He studied physiology in the Yale University with Professor
Chittenden, and after returning to Japan, he developed a concept
of nutritional science, and built the Imperial Institute of Nutrition
in 1912 [1]. He also made a school to educate dietitians in 1924,
which is the first trial in the world. His work improved much the
Japanese health status through balance of dietary intake. He or-
ganized the Bandung Conference organized by the United Union
in 1937, and the participant countries expressed the necessity to

make the institute of nutrition in each country.

Another way is Sagen Ishizuka (1851-1909), who was a suc-
cessor of oriental medicine in Tokugawa era, but studied western
medicine after Meiji revolution [1]. He issued the balance of Na-K
is important, and brown rice had the best balance. So, he recom-
mended brown rice and green yellow vegetable diet. Saiki stressed
the importance of major nutrients, and Ishizuka’s theory included
balance of Ying-Yang. He issued that life depends on foods, humans
fit to eat crops, domestic foods support life and whole eating are
principles. Both streams were independently present and I try to
integrate these for eating education (Shoku-ikku) [2,3]. The health
of elderly people depends on their lifestyle from young adult age.
Shokuiku-act was established in 2005, and eating education has
started from childhood [4].

Accumulating evidence from recent RCT and cohort studies
with long observation periods call for revolutionary changes in
the dietary therapy [5,6]. With the increase of life-style related
diseases, the improvement of dietary habits and physical exercise
have become more important than drug therapy [7,8]. To meet the
challenge of an increasingly older population, proper eating educa-
tion and practices becomes more important to build a healthy ag-
ing society. Insufficient nutrition in elderly people often progresses
to senile diseases [9]. A comprehensive preventive method for Al-

zheimer’s disease was implemented in Japan [10].

Energy source intake to control obesity

I would like to focus on the 4 points for healthy longevity; En-
ergy source intake and risk of calorie restriction [11], adequate
protein intake [12], benefit of brown rice [13], and importance of

eating education [2].

Energy balance is needed to build good health, and individually
adjusted regimens should be elaborated by using more compre-
hensive methods [11]. Energy source intake can be calculated by
the bomb calorimeter or food composition tables, and the energy
expenditure can be measured by the Douglas bag, accelerometer,
human calorimeter and/or doubly labeled water method (Figure
1) [11].
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Figure 1: Total Energy Expenditure (TEE) by age group aver-
age from summary of 139 studies of healthy subjects measured by
the double labeling water method. Data are obtained from healthy
people at BMI 18.5-30.0 and PAL less than 2.0. TEE is 30 - 40 kcal/

kg body weight/day from age 20’s to 70’s years old. Data of old
age are insufficient, but at least 0.3 unit (24 kcal) is considered to

prevent frailty.

If 80 kcal is taken as 1 unit, we found that weight x 0.4 unit is a
guide for adult age in both males and females (Figure 2) [12]. It is
also applicable for pregnant women. One unit could be defined as
the heat to melt 1 kg of ice. For example, a person weighing 60 kg
multiplies by 0.4 needs 24 units. If you divide this into three meals
in the morning, noon and evening, you will get 8 unit for each. This
can be easily calculated in mind and easy to practice. Kilocalorie or
joule is not easy to understand and implement to the daily eating
practice is difficult for ordinary people. It is the reason why obesity
people could not lose their body weight. If the people of obese or
thin, they can use the ideal body weight instead of the actual body
weight.

Figure 2: Comparison between unit system and the Dietary
Reference Intake in Japan (blue dotted line). Body weight x 0.4 is
well fit to the DRI at Physical Activity Level 2 in both males and

females.

One unit 80 kcal system is also employed in the Japanese Food
Exchange Table of the Diabetic Association [13]. One slice of
bread, one egg, 30 g of meat, etc. are all one unit, so it is easy to

remember

With this method, it is possible to memorize how many units

were eaten at morning, noon and dinner. People do not eat the
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Figure 3: Healthy bento (lunch box) composed of

three different rice cake and vegetable side foods.

Food icon shows that this lunch is 10 unit (800 kcal) and the
balance of protein (red), carbohydrate (brown), fat (yellow) and
antioxidant unit (green) as a surrogate marker of green yellow

vegetables.

same dishes every day. It is easy to adjust eating volume between
days. According to the actual survey, the variation in human energy
intake is about CV0.3, so a certain target value will be closer to the
target energy intake according to the central limit theorem. We
have proposed a food label to show the unit of energy and composi-
tion of carbohydrate, protein, fat, and antioxidant activity as a sur-
rogate marker of green-yellow vegetables (Figure 3). This could be
labeled on food or menu. If you eat meal with four different colors,

you can intake the necessary vitamins and minerals [12].

High protein intake and renal function

Nearly 330,000 hemodialysis patients are present in Japan, and
new cases are 30,000 each year, in which 1/3 are diabetic compli-
cation [14]. The end-stage CKD has been mostly due to diabetes
or chronic glomerulonephritis, but recently age-related decrease
of eGFR becomes apparent [15]. We are observing the change of
eGR in the population based cohort study (Figure 4) Usually, 1 ml
of eGFR decreased by a year, when the proper amount of protein
is consumed. If the protein intake increase, the decreasing rate of
eGFR becomes much up to 5-10 ml per year. When we examined
the dietary habits of them, all of them preferred eating meat. Blood
urea nitrogen is a good marker of protein intake. If BUN is less than
15 mg/d], the risk of hemodialysis would be almost zero (Figure 4
right). The risk of hemodialysis until age 80 is 1/50 in males and
1/100 in females in our cohort. CKD is associated with the develop-
ment of cardiovascular disease. If a few percent people are identi-
fied at high risk in an early stage of CKD and the implementation
of low protein (brown rice) diet confirmed by the intervention, the
population-based prevention could be attained [16-18].

Side effects of carbon restriction

The ratio of P:F:C should also be reevaluated, because the recent
popularity of low carbon diets may lead to high-protein high-lipid
regimens, resulting in renal dysfunction and/or hyperlipidemia
with progressive atherosclereosis [19]. In vivo effective energy pro-
duction from proteins would be half of the Atwater’s coefficient,

because of the diet-induced thermogenesis. More studies should be
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conducted on keto acids as energy sources in case of fasting ther-
apy and on the influence of intestinal bacteria by changing diets
[20-23].

Figure 4: eGFR decrease in SAKU cohort study. High risk
subgroup in aged is noteworthy (red circle). There is no risk when
BUN value is less than 15 mg/dL

Figure 5: Effects of dietary composition on Energy

Expenditure during weight-loss maintenance.

High protein group seems to give excess burden on TEE for
metabolizing protein. It gives metabolic stress, which is shown
by urinary cortisol and CRP. LDL cholesterol is also raised by
high fat intake. Modified from JAMA 2012:307(24):2627-2634.
D0i:10.1001/jama.2012.6607.

What should we eat? Or, how much could we eat? becomes the
big issue according to the aging population expands on the earth.
The great poet “Kenji Miyazawa” sang in his poem, “eat 4 cup of
brown rice and miso soup with some vegetables” to live [24]. I long
considered that it was a story of old time without enough variety
of foods in the poor Tohoku area. However, after the Tohoku di-
saster caused by the tsunami, dietitians reported that the people
in shelter suffered by a lack of meat, eggs, and protein foods. So, I
wondered how about the nutritional value of old Kenji’s style meal.
After the measurement, [ was astonished by the completeness of

brown rice and miso soup meal (Figure 6).

Additional benefit of brown rice eating is the antioxidant activ-
ity and good intestinal bacteria composition of brown rice (Figure
7) [25-28].
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Figure 6: Nutritional aspect of Kenji’s poem (upper). Com-
parison with DRI (central blue circle) by the Ministry of Health,
Labour and Welfare and Kenji's meal (green radar chart). Several

times more intake of vitamins and minerals are possible.

In addition to the ordinary nutrients, natto and fermented soy
bean miso have a high antioxidative capacity among the Japa-
nese foods [29]. Brown rice showed a good antioxidative capacity
among crops, but polished rice lost its activity (Figure 7). A daily
consumed dose of rice is five times more compared to other soy
products, so the total activity should yield large antioxidant activ-
ity. We consider such a continuous intake should contribute to the

healthy longevity of Japanese.

Figure 7: Antioxidant activity of brown rice and

common soy foods.
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Pursuit spiritual life for healthy living

Paradigm change to the patient-centered therapy from the pa-
ternal medicine is a worldwide trend. Evidences obtained from
RCT should change to build advanced epidemiology based evi-
dence network corresponding to the recent narrative medicine.
We consider holistic medicine is requested more and more by the
patients, and they need the tailor-made nutrition, at least for the
dietary therapy [30,31].

We are proposing the new concept of preventive medicine that
advanced from the integrated wisdom (Figure 8). It supports the
spiritual life by three axis; food, mind, and body. Each axis has
science and arts. Practical methods, such as yoga-aryurveda, acu-
puncture, and herbal medicine, are included beyond the ordinary

western medicine [30,32].

Figure 8: Tetrahedral model of the integrated practice for
healthy longevity. Meaningful or spiritual purpose of living is an

important component of health making.

Conclusion

What should we eat? Or, how much could we eat? becomes the
big issue for individuals. Comprehensive guideline is necessary,
but common sense of nutrition has changed dramatically over the
past decade, such as carbohydrate restricted diet, high fat diet, egg
and cholesterol, omega-3, omega-6 fatty acid ratio, etc. From his-
torical evidence, energy source intake is most important to keep a
figure, and body weight by 0.4 unit (1 unit = 80 kcal) is a good daily
estimate of intake for individuals. Protein intake is 0.8 g/kg/day,
and if kidney function decreases, it should be reduce to 0.4 - 0.6
g/kg protein/day. Healthy range of protein is 15-20%, so hyper-
proteinemia is a risk of decrease of renal function. Fat would be
25 - 30% of total energy intake, and w3/w6 ratio is recommended
to be 1:2. Japanese longevity is related to the long dietary habit,
especially by brown rice eating and fermented soy products. Tradi-
tional Ishizuka's way of consuming brown rice and vegetarian diet
(macrobiotics) has been re-evaluated. Comprehensive approach to
each person by tailor-made nutrition is necessary to invite people

to do better dietary practice by themselves.
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