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My Expectations for NIHN
Ibaraki Chr ist ian University

Osamu Igarash i

Recent ly, issues rela ted to nut r it ion and
hea lth became hot topics for discussion among
the people. It may be because J apan became
a nat ion of aging society and everyone wishes
to live longer and hea lth ier . J apanese mean
life expectancy for both men and women has
pr olon ged t o a ppr oxim a t ely eigh t y yea r s
however the hea lthy life expectancy is few
y e a r s s h o r t e r . A s o f t e n s a i d ,
"Ich i-byou -soku -sa i," someon e who ha s a
chronic illness may take care of their hea lth
more. Even the era of human genet ic ana lysis,
we can not predict every event of life, from
bir th to death , of an individua l person . The
individua l s awareness makes grea t difference’
for t h e s t a t e of n u t r it ion a n d h ea lt h .
Especia lly, it is needless to say tha t while a
yellow signa l (or even a red signa l) flash ing for
the na t iona l hea lth insurance system, hea lth
promot ion of individua ls for disease prevent ion
is ext remely impor tan t . "Nut r it ion" and
"Food" are very impor tan t factors. Needless to
say but the healthy eat ing habit is one of the
grea t preven t ive methods. Even if you have
inher ited factors rela ted to chronic diseases, if
you take care of yourself and have cont rol over
you r ea t in g h a b it , you m a y p os t p on e
developing illness and to be on medica t ion .

From the view poin t of nut r it ion and
h ea lt h , NIH N con cen t r a t e on r esea r ch es
including effect s/efficacy of foods and nut r ien t
con t en t s, h uman en ergy m et abolism an d
dieta ry energy a llowance according to amount
of physica l act ivit ies, effects of exercises,

act ion mechanism of
each nut r ien ts, da ta
management of the
Na t ion a l Nu t r it ion
Survey, biochemica l
a n a l y s i s for t h e
p r e v e n t i o n o f
l i f e s t y l e - r e l a t e d
illness and so on .
T h e s e r e s e a r ch e s
m a y n ot a t t r a c t
people s eyes so much compare to other’
fash ionable spectacu la r scien t ific researches
however to conduct basic researches on issues
a s such as "Nu t r it ion and Hea lt h" a r e
ext remely impor tan t for the promot ion of
hea lth of the na t ion . It is qu it e meaningfu l for
the J apanese government , if people are able to
m a in t a in h e a l t h b y b a s ic l i fe s t y le s
improvement rela ted to ea t ing and exercising.
It would help suppressing the problemat ic
presen t medica l expenditure in grea t dea l.
However , the difficu lty of nu t r it ion researches
are tha t they take very long t ime and the
ou t comes a re not clea r compare to the
pharmaceut ica l researches. So, they may not
fit for the age tha t seeks quick solu t ion . It is
very impor tan t for people to main ta in in terest
for the issues rela ted to nut r it ion and hea lth
in our daily life. In th is sense, I a lso would
lik e t o expect pr ogr ess on edu ca t ion a l
act ivit ies of the NIHN. Not only the tasks in
fron t of our eyes but with longer perspect ives,
nu t r it ion educa t ion and var ious problems
rela ted to food are the mission imposed for the
Nat iona l Inst itu te of Hea lth and Nutr it ion .
Last ly, I expect the fur ther advancement of
the researches by the inst itu te and shar ing of
the new findings from these researches for the
public.
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Curren t Research Project In t roduct ion

Division of Health Promot ion and Exercise a t the Moment

Division of Hea lth Promot ion and Exercise Improvement , Izumi Taba ta

We are conduct ing research on improvement of

"m et a bolic p ower " by ph ys ica l exer cis es .

"Metabolic power" is the t ransla ted term for

"metabolic fitness" which is one of the Physica l

F itness Index, regarding metabolism systems in

our body (for example, energy metabolism and

glucose metabolism). It is known tha t many

lifestyle-rela ted diseases are caused by shor t of

exercises because of the fa ll of th is metabolism"
power ."

F or exa m ple, t h e fa ll of glu cose

metabolism becomes a diabet ic t r igger . Moreover ,

the shor t age of exercises cause a t t r it ion of

maximum aerobic power and endurance. We

would use the word "power" because of the image

in the language tha t doing much work with in a

limited t ime. For example, we consider it "h igh

power" for ca r rying heavy th ings qu icker .

Simila r ly, we consider the metabolism power is

h igher if metabolizes (making or breaking) more

substances in a shor t t ime.

For example, abou t 80% of sugar from

meals will be absorbed in to muscles, the speed of

sugar metabolism can be seen as a par t of the

metabolism power . If the speed of sugar

metabolism is slow, the blood sugar level will

stay high for long t ime after mea l, i.e., a diabet ic

sta te.

A glucose t ranspor ter ca lled GLUT4 in

muscles determines the sugar t ranspor t act ivity

in muscles. When there are many of these

car r ier s, the sugar in blood is car r ied in to

muscles qu icker and the blood sugar level will

not r ise h igh . It was repor ted by the European

and Amer ican researchers tha t GLUT-4 will

increase by exercises. On the other hand, we

have found out tha t the GLUT-4 will decrease

when inact iveness con t inues such as lay down on

the bed a ll day long for 20 days. However , we

a lso detected tha t the GLUT-4 would increase by

once-a -day muscle t ra in ing even in th is inact ive

condit ion . It has been sa id tha t exercises of low

in tensity like walking is good for diabet ic

preven t ion , however , these resu lt s show tha t

exercise of h igh in tensity which appears in

spor t ing act ivit ies may a lso increase GLUT-4.

If you are middle-aged person , let ’s

keep in mind and t ry to involve in spor t ing

act ivit ies now on. The pleasure felt when

par t icipa t ing in spor t s can be the mot ive to

con t in u e exer cises. Of cou r se, if you a re

hyper tensive, since in tensive exercises may ra ise

your blood pressure, we recommend you to

consu lt with your doctor before sta r t ing it .
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Thoughts on Health and Nut r it ion Researches

Idea l Resea r ch St yle
Division of Human Nutr it ion , Shigeho Tanaka

Dr . Claude Bouchard is the Execu t ive Director of

the Pennington Biomedica l Research Center in

Louisiana , United Sta tes. He conducted a

research on effect s of 1,000 kca l/day overea t ing

for 100 days in 12 set s of ident ica l twins. He has

been conduct ing researches based on st r ict

e xp e r im e n t a l d e s ign a b ou t gen e t ic a n d

environmenta l factors on phenotypes, such as

body com posit ion , ph ysica l fit n ess , en er gy

metabolism, and lipid metabolism. I had an

oppor tun ity to study with h im for ten months

from the middle of March , 2000. In th is column,

I want to in t roduce the HERITAGE Family

Stu dy which is one of Dr . Boucha rd s’
represen ta t ive researches. Th is is an over 20

weeks study on genet ics and environmenta l

factors which br ing individua l differences to the

in fluence of the aerobic exercise.

Because of the difficu lt ies rela ted to

conduct ing exercises con t inuously, the number of

research par t icipan ts of the previous researches

on influence of exercises were limited to a t most

severa l dozen people. However , ana lyses of

gen et ic polym or ph isms requ ir e m u ch m ore

research subject s. Then , a tota l of 742 subject s

were collected as a mult icen ter t r ia l a t four

r esea r ch in st it u t ion s To a void in t er cen t er.

m ea s u r em en t d iffe r en ces , ca r e fu l qu a li t y

assurance and qua lity con t rol was car r ied ou t by

holding t ra in ing sessions for the persons in

charge for the measurement from each research

in st it u t e. F u r t h er m or e, fou r per son s wer e

assigned as exper imenta l subject s and visit ed the

four research inst itu t ions and their da ta from

each inst itu t ion were compared and problems

were sor t ou t . This tour was car r ied ou t twice.

After such carefu l prepara t ion over one

year , under st r ict management , with specia l

a t t en t ion to decrease the number of dropouts,

exper imenta l exercise t ra in ing for 20 weeks were

per formed dur ing the 1st phase of the study (five

years). Valuable data on many var iables, such as

body composit ion , physica l fitness, and var ious

metabolic markers, were obta ined a t tha t t ime.

Then , research subject s were not increased but

hundreds of millions of yen were added in to the

budget only for the ana lyses (present , in the 3rd

phase). In the meant ime, genomic ana lysis, etc. ,

using the preserved blood samples, were added

and ana lyses from var ious angles a re on

progress. By the beginn ing of th is year , over ten

years since the research has sta r ted, the number

of papers from th is research exceeded even 100.

In genera l, when we conduct researches,

da ta a re taken separa tely by many research

groups holding problems in exper imenta l plans

i n cl u d i n g t h e n u m b e r of s u b je ct s , or

measurement it ems. If da ta a re taken like the

HERITAGE Family Study based on the st r ict

exper imenta l plan pu t t ing t ime and the labor in ,

wh a t a r e ob t a in ed s h ou ld be in cr ea s ed

dramat ica lly. Though it is not easy, I hope to

model a fter th is approach .
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CURRENT RESEARCH FINDINGS

Combined Intervention of Rxercise and Genistein Prevented
Androgen Deficiency-induced Bone Loss in Mice

Divisn of Food Science , Jean Wu

There is evidence that estrogen plays an important
role in skeletal tissue in males as well as females.
We have reported that phytoestrogens, such as
genistein, selectively act on bone and exhibit
cooperative effects on bone mass when combined
with exercise in ovariectomized mice. In this study,
we examined whether both interventions exhibit
c o o p e r a t i v e e f f e c t s o n b o n e l o s s i n
androgen-deficient mice similar to those in
estrogen-deficient mice. Male mice aged 7 wk were

( )either sham operated or orchidectomized ORX
) ) )and divided into six groups: 1 sham; 2 ORX; 3

( )ORX and treated with genistein 0.4 mg/day
subcutaneously; 4 ORX, exercised on a treadmill)
daily for 30 min/day at 12 m/min; 5 ORX, given)
genistein, and exercised ORX+ExG ; and 6 ORX( ) )
and treated with 17beta-estradiol E 2 . Four( ( ))
weeks after the intervention, seminal vesicle weight
strikingly decreased in ORX mice, and it was not
affected by administration of genistein or E 2 .( )

Bone mineral density of whole femur was
significantly reduced by ORX, and bone loss was
prevented by the combined intervention.
Histomorphometric analysis showed that bone
volume and trabecular thickness in the distal femoral
cancellous bone were significantly lower in the ORX
group than in the Sham group, and they were
completely restored in the ORX+ExG group, as in
the ORX with E 2 group. These results indicate( )
that the combined intervention of moderate exercise
and a low dose of genistein administration shows an
additive effect in preventing bone loss in ORX mice
similar to that in ovariectomized mice.

Source: Jian Wu, Xin Xiang Wang, Hiroshige
Chiba, Mitsuru Higuchi, Misao Takasaki, Atsutane
Ohta and Yoshiko Ishimi. Combined Intervention of
Exercise and Genistein Administration Prevented
Androgen Deficiency-induced Bone Loss in Mice. J
Appl. Physiol. 94:335-342; 2003
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Ant ioxida t ion Defense Mechanism to Protect DHA and it s Applica t ion for
the Development of New Funct iona l Food Mater ia ls

Division of Food Science, Kazuhiko Kubo

There must be quite many people who have

h e a r d t h e n a m e of fa t t y a ci d ca l l e d

docosahexaenoic acid (DHA). DHA is one of the

polyunsa tura ted fa t ty acids r ich in fish oil. The

consumer ’s a t ten t ion to DHA increased rapidly

in recen t years and the consumpt ion increased

grea t dea l in the form of so-ca lled hea lth food,

gen er a l food, m edica l coa dju va n t s, diet a r y

supplements, and a lso in formula milk. Today, it

i s a l m o s t c e r t a i n t h a t a l o n g w i t h

eicosapen taenoic acid (EPA), DHA is very

effect ive in preven t ing cardiovascula r diseases,

one of the lifestyle-rela ted illnesses. However , it

is a lso a well-known fact tha t DHA is very easily

oxidized because of it s chemica l st ructu re. It

t ends to genera te lipid peroxide and free radica ls

very easily, and th is poses a problem in

development of food products.

R e c e n t l y , w e d i s c o v e r e d t h e

a n t i -ox id a t ive p h os p h ol ip id m e m b r a n ou s

st ructure protect ing DHA from oxidiza t ion . This

finding is the resu lt obta ined from the research

on the new ant i-oxida t ion defense mechanism

predict ed to be working in our body. The

dist r ibu t ion of DHA var ies in our body and it is

known that compara t ively more DHA are in

organs as such as the bra in (h ippocampus which

rela te to memory and learn ing ability), nervous

system, the ret ina , in addit ion in hear t muscle

and in sperms, etc. Fur thermore, the devia t ion of

DHA dist r ibu t ion is seen a lso on a molecu le

species level. It is typica l tha t compara t ively

m or e DH A in a m in oposph olip id su ch a s

ph osph a t idylet h a nolam in e (PE ), on e of t he

phospholipids composing the cell membrane.

Since more PE exist in the in terna l layer of the

membrane, we examined the oxida t ion stability

of DHA using liposome which consist s of a

ph ospholipid bilayer , t he model of a cell

membrane. It tu rned out tha t DHA in the

molecule became difficu lt to oxidize in the

membrane tha t the pola r group was directed

toward the radica l to come at tacking. The

accomplishment of th is research , an oxida t ively

more stable mater ia l for DHA conta ined in

funct iona l foods, is under the paten t applica t ion

process being expected tha t th is would paves the

way for the possibilit ies for the development of

DHA for t ified supplement foods and medica l

coadjuvan ts for reduct ion of r isk factors of

lifestyle-r ela t ed disea ses, and possibilit y of

k eepin g food con t a in in g DH A in n or m a l

tempera tu re.

Docosa h exa en oic a cid-con t a in in gS o u r c e :
phospha t idylethanolamine in the externa l layer of

liposom es protect s docosahexaenoic acid from

2,2’-a zobis (2-a m in opr opa n e) d ih ydr och lor ide-

media ted lipid peroxida t ion . Kubo K, Sekine S,

Sa ito M. Arch Biochem Biophys 410, 141-148, 2003
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Which Do You Prefer , Rice or Bread?

Project Leader of Scien t ific Eva lua t ion of Dieta ry Reference In take, Sa tosh i Sasaki

The nut r it ive va lue of r ice (boiled r ice) is reappra ised

recen t ly. However , we are not ea t ing r ice nor bread only.

When ea t ing r ice, we choose dishes to match with r ice

and when eat ing bread, we choose dishes tha t match

with bread, unconsciously. We take nut r it ion from

whole mea ls.

So, I decided to invest iga te the nut r ient va lue

taken in not from one par t icula r food but from all the

foods ea ten every day by dividing people in to Rice Group

and Bread Group.

1771 female college studen ts from 18 to 20

years old par t icipa ted in th is study. We asked what

they have ea ten in the past one month in deta il, and the

par t icipan ts were classified in to the Rice Group and the

Bread Group paying a t tent ion to what they ea t as staple

food for breakfast . There were very few par t icipan ts who

a te noodles as staple food for breakfast . So, we

calcu la ted the difference between the "frequency of

ea t ing r ice (t imes/week)" and the gfrequency of ea t ing

bread (t imes/week)" and the par t icipants were divided

in to eigh t groups from Complete Bread Group (who had

bread every morning) to Complete Rice Group (who had

r ice every morn ing).

The figure below is compar ison of nut r ien t

in take among eight groups. As frequency of ea t ing r ice

in cr e a s e s , in t a k e of n u t r i e n t s s u ch a s n -3

polyunsa tura ted fa t ty acids, iron , sodium, protein ,

carotene, potassium, dieta ry fiber , and vitamin C

increases cor respondingly. On the cont ra ry, as the

frequency of ea t ing r ice increases, in take of lipid,

especia lly in take of sa tura ted fa t ty acid among var ious

lipids decreases. Except sodium (sa lt ), nu t r ien ts taken

more by Rice Group are considered as good nut r ients for

lifestyle-rela ted illness prevent ion . On the other hand,

excess in take of sa tura ted fa t ty acid is concerned as one

of the r isk factors of hyper lipidemia . Even though, Rice

Group people were not per fect . The sodium (sa lt ) in take

of Rice Group is a big problem because the amount of

J apanese sa lt in take is ext remely h igh compared with

other developed count ies and the necessity of sa lt

reduct ion has been st ressed over and over . This result

showed tha t , in genera l, even tough there a re issue of

h igh sodium in take, the people who prefer r ice a re taking

m or e n u t r ien t s t h a t a r e good for p r even t in g

lifestyle-rela ted illnesses compare to the people who

prefer bread.

This resu lt is not indica t ing tha t you should be

just ea t ing r ice, nor saying tha t bread is bad food.

Ra ther , you should consider well what you ea t with r ice

and what you eat asides with bread, and enjoy your da ily

mea ls.

Source: Sasaki S and Shimoda T, Katagir i A, and et a l.

Ea t ing frequency of r ice vs.bread at breakfast and

nut r ien t and food-group intake among J apanese female

college studen ts. J Community Nutr 2002; 4: 83-9
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Development of Hyper tension , Diabetes and Hypercholesterolemia
by Obesity or Weight Change

Division of Hea lth Promot ion and Exercise, Kazuko Ish ikawa-Takada

Obesity and weigh t ga in a re known as r isk factors of

var ious lifestyle-rela ted diseases. In th is study, we

examined the degree of r isk increase of these diseases

among people who are obese and/or exper ienced some

weigh t ga in .

The subjects were selected from employees of

an indust r ia l company tha t has 12 factor ies and 36

branches in var ious areas in J apan. The study subject s

4,737 people among all male employees (7,560 people)were

who had no history of heart diseases, cancer or cerebrovascular

diseases. Day-night shift workers were excluded. They must

have all the measurement data obtained at the starting of the

We followed up these candida tes for aresearch.

maximum of four years (or up to their ret irement ), and

checked the frequency of developing hyper tension ,

diabetes, and hypercholesterolemia .

For hyper tension , 4,001 subjects who were not

hyper tensive a t the beginning of the resea rch , for

diabetes, 4,385 subjects who were not diabet ic a t the

beginn ing of the resea rch , and for hypercholesterolemia ,

2,995 subjects who were not hypercholesterolemic a t the

beginn ing of the research were examined. The subjects

who newly developed the symptoms in four years were,

for hyper tension , 662 (46.7/1,000 person-year ), for

d ia bet es , 242 (14.7/1,000 per son -yea r ) a n d for

hypercholesterolemia , 251 (22.6/1,000 person-year ).

We have compared the frequency of developing

’these diseases in four years according to the par t icipants

baseline BMI (va lue which divide weigh t by the square of

heigh t ) score. As for the r isk of hyper tension, it doubled

among the subject s with more than 22 kg/m2 BMI score

compare to the subjects with less than 18.5 kg/m2 BMI

score even adjusted for possible confounding factors such

as age, smoking sta tus, a lcohol in take, family h istory and

baseline va lue of systolic blood pressure. For the people

with over 27 kg/m2 BMI score, the r isk of developing

hyper tension is a lmost 3 t imes higher . For the r isks of

developing diabetes and hypercholesterolemia among the

people with over 29 kg/2 BMI score a re even 4 to 5 t imes

h igher .

The prevalence of hyper tension , diabetes and

hypercholesterolemia were compared among the groups

of subject s: 1) lost weight more than 2kg in four years,

2)weight change in four years was with in the range of

2kg and 3) ga ined weight more than 2 kg in four years.

The r isk of becoming hyper tension was about 1.2 t imes

more and the r isk of developing hypercholesterolemia

were about twice for those who had ga in weight more

than 2 kg compare to those whose weight change was

with in 2kg range. This va lue was consistent adjust ing for

possible confounding factors such as age, baseline BMI,

smoking sta tus, a lcohol in take, family history, and

baseline labora tory da ta (one of the three da ta : blood

pressure, blood sugar , or the tota l cholesterol).

Compare th is result with previous studies in

Caucasian popula t ion ; the J apanese people have higher

r isks of developing symptoms with ra ther low BMI

scores. Although, the preva lence of severe obesity among

J apanese is ra ther low, the r isk increase by the weight

ga in is the same or is even a lit t le h igher among

J apanese. As the study shows tha t the r isks of

developing symptoms increase as the BMI score increase

and/or weigh t ga in , management of the body weigh t is

v e r y i m p o r t a n t i n

preven t ing these diseases.

Sou rce Obesity, weigh t：

ch a n ge a n d r is k s for

hyper tension , diabetes and

h yp er ch oles t er olem ia in

J a p a n e s e m e n .

Ish ikawa-Takata K, Ohta

T, Mor itaki K, Gotou T,

Inoue S: European J ourna l

of Clin ica l Nutr it ion : 56:

601-607. 2002


