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The 7th International Conference on “Nutrition and Aging”
OPENING REMARKS

The 7th International Conference on “Nutrition and Aging”
OPENING REMARKS

Tohru Nishiyama, Ph.D.
President, ILSI Japan

This will be the seventh International Conference on “Nutrition and Aging” sponsored by ILSI Japan. The first
meeting was held in 1991 as the tenth anniversary memorial project, and since then it was held continuously every four
years, and it has been steadily raising the international reputation. Previous one was held in 2011 in celebration of the
thirtieth anniversary of ILLSI Japan, which is even in the face of difficult times, just six months after the Great East
Japan Earthquake.

Though Japan is a country with the lowest life expectancy within major industrial countries in 1950’s, Japan changed
to hold a middle level in 1990’s and made progress at an accelerated rate, and now has the longest life expectancy in
the world. ILSI Japan set up an international conference to focus on the link between the situation, which the average
life expectancy in Japan has been dramatically strengthened in 1991 and nutrition, one of the main research areas of
ILSI. At this opportunity, I would like to express my respect for the ancient wisdom focused on this subject and thank
those concerned for holding this conference continuously.

Recently ILL.SI Headquarter and several branches pursue activities related to healthy aging. It goes without saying
that ILS Japan takes the initiative in this area. “Extension of healthy life expectancy and reduction of health
disparities” was proposed in “Basic Principles for Comprehensive Promotion of Advancement of Japanese People’s
Health” which the Ministry of Health, Labour and Welfare notified in 2012. Under the condition that a gain in healthy
life expectancy does not catch up with a gain in life expectancy, it is easily predicted that unhealthy period is elongated
future. Therefore the delay of the beginning of unhealthy condition leads to prevent a decline in quality of life and to
lighten the social burden.

In the 7th International conference on Nutrition and aging, “To stretch our healthy life expectancy” will be focused
as main theme, and there are five sessions as follows;

1) Traditional Japanese Cuisine (Intangible Cultural Heritage) and Healthy Life Expectancy

Washoku has been designated as an Intangible Cultural Heritage in the end of 2013. It has started to garner wide
attention internationally. This session will offer examples for understanding the links between Washoku and healthy
life expectancy in the context of traditional Japanese dietary culture.

2) Optimization of Nutritional Status as a Preemptive Measure for Medical Care

It has recently become understood that diet and nutrition in fetal stage and childhood stages has potentially
effects our lifelong health through epigenetic changes. The last updated information about optimum nutritional
conditions will be discussed.

3) Diet and Cranial Nerve Function

Ideal dietary habits and daily lifestyle activities will be discussed based on the most recent information on dietary

preferences and content, as well as the relation between diet and mental health.

4) Research Perspectives on Intestinal Microorganisms

It is now well understood that food and mental (psychological) environment affect intestinal flora (microbiota)
Up-to-date information on the relation between diseases and microflora analysis of human microbiota will be
discussed. This should provide a new insight into the relation between health life expectancy and microbiota.

5) Physical Activity and Nutrition
Lack of exercise, obesity derived from excessive nutrition intake, and accumulation of visceral fat can result in

locomotive syndrome, lifestyle-related disease, and cognitive function decline through inflammation and oxidative
stress. Up-to-date information on the decline in muscle mass and muscle quality, and the effects on cognitive
function as well as countermeasures to avoid functional decline will be discussed.

Presentations from industry at each session provide details of the latest research achievements in applied
research and foster vigorous debate. There will also be poster presentations and displays from industry in order to
provide an opportunity for young researchers to make presentations and to study continuously.

I hope lots of scientists from academia and industry, and young researchers who are interested in this theme join
us in this conference and have unfettered discussion, and I wish the conference a great success.
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The 7th International Conference on “Nutrition and Aging”
ORGANIZATION

< Organizing Committee >

Chair
Member

Tohru Nishiyama
Shuichi Kimura
Tamotsu Kuwata
Shoji Fukushima
Mitsunori Takase
Suminori Kono
Mutsuo Iwamoto
Takashi Sakata
Makoto Shimizu
Hideo Tsujimura
Takashi Togami
Asahi Matsuyama
Takuji Yasukawa
Susumu Wakabayashi
Tatsuhiko Ito
Tomoko Tsuji
Ryuji Yamaguchi

< Planning Committee >
@ Program Committee

Chair

Suminori Kono
Tamotsu Kuwata
Takashi Sakata
Makoto Shimizu
Katsumi Shibata
Tetsuya Mizoue
Chisato Nagata
Tetsuo Kaneko
Tomoko Tsuji
Hisamine Kobayashi
Ryuji Yamaguchi
Yuji Sugisaki

ORGANIZATION

President of ILSI Japan)

Chairman of ILSI Japan)

Graduate School of University of Human Arts and Sciences)

Japan Bioassay Research Center)

Morinaga Milk Industry Co., Ltd.)

National Institutes of Biomedical Innovation, Health, and Nutrition)
Japan Association for Food Specialist)

Ishinomaki Senshu University)

Suntory Holdings Limited)
Director of ILLSI Japan CHP)
Kikkoman Corporation)

Kao Corporation)

Nichirei Corporation)
Morinaga & Co., Ltd.)
Nippon Suisan Kaisha, Ltd.)

(
(
(
(
(
(
(
(
(Tokyo University of Agriculture)
(
(
(
(
(
(
(
(Executive Director of ILSI Japan)

National Institutes of Biomedical Innovation, Health, and Nutrition)
Graduate School of University of Human Arts and Sciences)
Ishinomaki Senshu University)

Tokyo University of Agriculture)

The University of Shiga Prefecture)

National Center for Global Health and Medicine)

Gifu University Graduate School of Medeicine)

Meiji Co., Ltd. (Chairman of the Nutrition and Health Research Committee))
Nippon Suisan Kaisha, Ltd.)

Ajinomoto Co., Inc.)

Executive Director of ILSI Japan)

Director of ILSI Japan)

o~ o~ o~~~ o~~~ o~~~

@ Nutrition Task Force, Nutrition and Health Research Committee, ILSI Japan

Chair

Tetsuo Kaneko
Jiro Shimada
Yuzo Kojima
Yuki Mitsui
Naoki Midoh

Yoichirou Nishizawa

(Meiji Co., Ltd.)
Ajinomoto Co., Inc.)

Amano Enzyme Inc.)

Knorr Foods Co., Ltd.)

(

(

(Kao Corporation)

(

(Takasago International Corporation)
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The 7th International Conference on “Nutrition and Aging”

ORGANIZATION

Hisami Shinohara
Yosuke Kikuchi
Mikako Sato
Koji Yanae
Ichizo Shinoda
Masahiko Ito

Ken Kato
Atsuyuki Miyoshi

@ ILSI Japan Secretariat

The Nisshin Oillio Group, Ltd.)
Nisshin Seifun Group Inc.)

NH Foods Ltd.)

Morinaga & Co., Ltd.)

Morinaga Milk Industry Co., Ltd.)
Yakult Honsha Co., Ltd.)
Megmilk Snow Brand Co., Ltd.)

(
(
(
(
(
(
(
(Wakodo Co., Ltd.)
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The 7th International Conference on “Nutrition and Aging”

CONFERENCE AT A GLANCE
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CONFERENCE AT A GLANCE

[The 7th International Conference on “Nutrition and Aging”]

at Ichijo-Hall, Yayoi Auditorium, The University of Tokyo

29, September

| 30, September

8:30- 8:30-

Registration Registration

9:00-9:10 9:00-11:00

Opening Remarks Session 3

9:10-10:00 Diet and Cranial Nerve Function
Keynote Lecture: To Stretch Our Healthy Life Expectancy

10:00-12:10

Session 1

Traditional Japanese Cuisine
(Intangible Cultural Heritage)

11:10-15:30
Session 4
Research Perspective of Intestinal Microorganism

12:10-13:40

Lunch & Poster Session

12:30-14:00
Lunch & Poster Session

13:40-17:10
Session 2

Optimization of Nutritional Status as Preemptive
Medical Care

(14:00-15:30 Session 4 (continued))

15:40-18:00

Session 5
Physiology of "Physical Inactivity"
(Physical Activity and Nutrition)

17:30-19:30
Reception [Yayoi Auditorium Annex ]

18:00-18:10
Closing Remarks
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The 7th International Conference on “Nutrition and Aging”
PROGRAM

PROGRAM

Tuesday, September 29

08:30 -
09:00-09:10

Registration

Opening Remarks Tohru Nishiyama (ILSI Japan)

Keynote Lecture: To Stretch Our Healthy Life Expectancy

09:10-10:00

@ Chair: Shuichi Kimura (ILSI Japan)

[Science of Palatability: A Study of Elderly Eating Behavior] Tohru Fushiki (Ryukoku University)

Session 1: Traditional Japanese Cuisine (Intangible Cultural Heritage)

@ Chair: Mutsuo Iwamoto (Japan Association for Food Specialist)
Shuhei Kobayashi (University of Human Arts and Sciences)

10:00- 10:40 [Can We Regard Modern Japanese Food as “Washoku” ?]
Toshio Ohtani (National Agriculture and Food Research Organization)
10:40-10:50 Coffee Break
10:50-11:30 [Typical Japanese Diet and Chronic Diseases: Evidence from the JPHC Study]
Shoichiro Tsugane (National Cancer Center)
11:30-12:10 [Epidemiologic Findings on Japanese Diet and Cardiovascular Diseases ]
Katsuyuki Miura (Shiga University of Medical Scinece)
12:10-13:40 Lunch & Poster Session

Session 2: Optimization of Nutritional Status as Preemptive Medical Care

@ Chair: Katsumi Shibata (The University of Shiga Prefecture)
Chisato Nagata (Gifu University)

13:40-14:20 [Epigenetic Regulation of Glucose and Lipid Metabolism and Preemptive Medicine]
Yoshihiro Ogawa (Tokyo Medical and Dental University )
14:20 - 15:00 [Nutritional State of Early in Life for Prevention of Obesity and Metabolic Syndrome]
Tomoo Okada (Nihon University School of Medicine)
15:00- 15:20 [Changes in the Cerebral Cortex in Response to Food and Chemical Stimulation]
Shinpei Kawakami (Morinaga & Co., Ltd.)
15:20-15:30 Coffee Break
15:30-16:10 [Functional Foods and Epigenetics] Keiko Abe (The University of Tokyo)
16:10-16:50 [Effect of Nutrition for a Creation of Society in Good Health: Importance and Challenges of Population
Science] Satoshi Sasaki (The University of Tokyo)
16:50-17:10 [Enhanced Body Fat Utilization as Energy by Dietary Polyphenols]
Masanobu Hibi (Kao Corporation)
17:30-19:30 Reception [Yayoi Auditorium Annex]
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The 7th International Conference on “Nutrition and Aging”
PROGRAM

Wednesday, September 30

08:30 -

Registration

Session 3: Diet and Cranial Nerve Function

@ Chair: Tetsuya Mizoue (National Center for Global Health and Medicine)

09:00 - 9:40 [Nutrition for the Ageing Brain: Towards Evidence of an Optimal Diet —~An Overview of ILSI Europe’ s
Activities-] Diana Banati (ILSI Europe)
09:40-10:20 [The Relationship between Dietary Pattern and Dementia: The Hisayama Study]
Toshiharu Ninomiya (Kyushu University )
10:20-11:00 [Chrono-nutrition Research Aimed at Biological Clock Regulation]
Katsutaka Oishi (National Institute of Advanced Industrial Science and Technology)
11:00-11:10 Coffee Break

Session 4: Research Perspective of Intestinal Microorganism

@ Chair: Takashi Sakata (Ishinomaki Senshu University )

11:10-11:50 [Metagenomics of Human Gut Microbiome -Profile of Japanese Gut Microbiome-]

Masahira Hattori (Waseda University )
11:50-12:30 [Intestinal Bacteria as a Symbiont] Philip M. Sherman (Canadian Institutes of Health Research)
12:30-14:00 Lunch & Poster Session

@ Chair: Makoto Shimizu (Tokyo University of Agriculture)
14:00-14:20 [Importance of Segmented Filamentous Bacteria in Intestinal Immune System and Its Application to
Gut Inflammation Model ] Yoshinori Umesaki (Yakult Central Institute)

14:20-14:40 [Age-related Change of the Gut Microbiota -People Aged O to over 100 Years Old-]

Toshitaka Odamaki (Morinaga Milk Industry Co., Ltd.)
14:40-15:00 [Effects of Yogurt on Intestinal Environment and Body Functions]  Katsunori Kimura (Meiji Co., Ltd.)
15:00-15:20 [Augmentation of Host Defense Mechanism by Oral Administration of Lactobacillus gasseri SBT2055]

Fumihiko Sakai (Megmilk Snow Brand Co., Ltd.)
15:20-15:30 Discussion
15:30-15:40 Coffee Break

Session 5: Physiology of “Physical Inactivity” (Physical Activity and Nutrition)

15:40-16:20

16:20-17:00

17:00-17:20

17:20-18:00

18:00-18:10

@ Chair: Tamotsu Kuwata (University of Human Arts and Sciences)
Hisamine Kobayashi (Ajinomoto Co., Inc.)

[A Novel Nutritional Approach against Unloading-mediated Muscle Atrophy]
Takeshi Nikawa (Tokushima University Medical School )

[Physical Activity and the Regulation of Nutrient Sensing and Signaling in Aging Muscle]
Blake B. Rasmussen (University of Texas Medical Branch)

[The Importance of Amino Acid Nutrition in Sarcopenia Prevention]
Hisamine Kobayashi (Ajinomoto Co., Inc.)

[“Add 10 Min. for Your Health” : The New Japanese Recommendation for Physical Activity Based on
Dose-response Analysis]
Motohiko Miyachi (National Institutes of Biomedical Innovation, Health, and Nutrition)

Closing Remarks
Suminori Kono (National Institutes of Biomedical Innovation, Health, and Nutrition)
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The 7th International Conference on “Nutrition and Aging”
: To Stretch Our Healthy Life Expectancy

Keynote Lecture: To Stretch Our Healthy Life Expectancy

Session 1 : Traditional Japanese Cuisine (Intangible Cultural Heritage)

Session 2 . Optimization of Nutritional Status as Preemptive Medical
Care

Session 3 @ Diet and Cranial Nerve Function

Session 4 Research Perspective of Intestinal Microorganism
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Keynote Lecture: To Stretch Our Healthy Life Expectancy

Science of Palatability: A Study of Elderly Eating Behavior

Tohru Fushiki, Ph.D.
Faculty of Agriculture, Ryukoku University

The development of palatable foods can contribute to improvements in quality of life (QOL). In
particular, the provision of tasty foods is important for elderly with restrictions on food choice and
chewing ability. In this context, foods with a softness and ease of chewing, i.e., a texture similar to baby
food, have been proposed in order to overcome chewing and swallowing problems. However, this does
not consider the fact that elderly eating behavior differs substantially from that of an infant. While an
elderly individual has accumulated substantial experience with food over the course of their lives,
infants experience “neophobia” to new foods. When developing new foods, an important consideration is
tailoring them to each individual, given differences between individuals in the types of issues they
experience, such as problems with digestion and absorption, metabolic diseases, and, occasionally,
malnourishment.

Despite the several restrictions they are bound by, many elderly individuals still desire to eat as they
did when they were young, as reported by the “5000 person taste investigation” conducted by Ajinomoto
Co., Inc., in 2000. We believe it our obligation to investigate ways in which to provide gustatory
pleasure to elderly individuals, despite their restrictions. To this end, the following points should be
considered:

1. The elderly have extensive experience and their knowledge of food is vast, although, of course, there
are likely variations across individuals due to memory issues.

2. Taste buds decrease in number with age, but the sense of palatability remains. Indeed, there is no
major difference in the cerebral mechanism underlying palatability in young and elderly individuals.

3. The olfactory receptor, which plays a dominant role in palatability, should also be considered.
Olfaction is directly connected with memories in the brain, and such memories can remain stable for
decades. For instance, one might recall past scenery and landscapes upon food intake. This
phenomenon, which was first documented in a famous novel by Marcel Proust, is known as “the

Madeleine effect.” It may be useful for treatment of cognitive impairment.

With the above in mind, we believe that suitable cuisine could be prepared which the elderly would

find satisfying.
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Session 1-1

Can We Regard Modern Japanese Food as “Washoku” ?

Toshio Ohtani, Ph.D.
Director General, National Food Research Institute, NFRI
Vice President, National Agriculture and Food Research Organization, NARO

Washoku, traditional dietary cultures of the Japanese, notably for the celebration of New Year was
listed as an UNESCO’s Representative List of the Intangible Cultural Heritage of Humanity in
December 4, 2013. Washoku is a comprehensive set of skills, knowledge and traditions relating to the
preparation and consumption of food, and respect for natural resources. Typically seen during Japanese
New Year celebrations, it takes the form of special meals and beautifully decorated dishes using fresh
ingredients, each of which has a symbolic meaning. These are shared by family members or collectively
among communities. The basic knowledge and skills related to Washoku are passed down in the home at
shared mealtimes.

On the other hand, the Ministry of Agriculture, Forestry and Fisheries of Japan (MAFF) explain
that Washoku contributes to a healthy life, long life expectancy and prevention of obesity among the
Japanese since it requires well-balanced and low-fat diets. In fact, Japanese people have the highest life
expectancy and the lowest obesity rate, 3.9%, in OECD Health Data, 2011.

It is a wide perception gap between both two organizations, because the definition of the Washoku of
UNESCO is a wide range of all things including materials, cooking and culture, especially special meals
for the celebration, but MAFFE explains the well-balanced healthy life.

Honestly, most Japanese recognize Washoku as traditional special meal, such as sushi and tempura,
or only old Japanese diet in their parents’ or grand parents’ generation.

Japanese life expectancy improved drastically after World War II. Average life expectancy of female
and male was only 61.5 and 58.0 years’ old, respectively, in 1950 and was gradually increased to 86.6
and 80.2 years’ old in 2014. It is expected that the major reasons for this increased life expectancy
were due to the improvement of nutritional food quality and subsequent improvement in the health-care
system. Daily calorie supply of foods was below 2300 kcal in 1950’s, and a wide variety of foods with
2400-2600 kcal/day have been provided after 1960’s. During this period, rice consumption was reduced
by half, and the consumption of meats and dairy products increased, consequently, PFC (Protein, Fat,
and Carbohydrate) ratio was improved. In 1977, McGovern recommended PFC ratio of 15:25-30:60-
55% as the optimal nutritional balance for maintaining human health. This ratio referred to the
Japanese PFC ratio at that time, which was recognized as the ideal ratio for nutritional balance. Since
1980s, Japanese consumer expressed concern on nutrient balance due to the rapid westernization of
daily meal.

The average PFC ratio for the people of all ages in Japan virtually remains unchanged for the last
30 years, i.e, P = 15-16%, F = 23-26%, C = 60-62% and the life expectancy has increased gradually. On
the contrary, adult diseases have been increasing in recent years; therefore, the greatest concern of
consumers for food is “the functionality for health maintenance in addition to the nutrition “as reported
in different surveys.

There is no doubt that Washoku contributes the extension of the life expectancy after World War II.
Japanese diet was drastically changed, especially, nutrient condition was improved in these 50 years. I
believe that Washoku in a broad sense should be distinguished from modern Japanese diet, because a

word of Washoku has too much meaning and concept.

1)L — No.123 (2015.9) — 719

2IN}097 810ukay]

(%)
@
7]
@
o
=]
—

# uoissag € uoISSag Z uoIsseg

G U0ISS9Sg



WA

e
4
4
3
v
2

AN er (SANSTTRANG

o\'u\Ned

F70 RELTIAVVT] BRRE
tyyarl  HEe (HREEI0EE)

tyiar1-2
BADEHNERELKR | ZHMNIR— MARHISDIET VR
EMMHREREAN BEULLPAHREZ—

PATH - RZHRE K
2& B—HB

ZHM AR — FF%E (JPHC Study) &, F#H % AL HE L 53K — FFZET. RIS 11 £
BN ORFE T AN ERB L T2z 40-69 ER 14 TAZWNRE L, R=254 v, 5%, 10
% & 5 ARG 3 MO BERHEED 72 D@ 7 v 7 — F#E (UM RGE & W7z AW B EUHEE S
(FFQ) 2 &) 9 L7225 13 FABOTRAICHEE L, 7 8 TAAETIZHE L TwA{ER~—
Z2DAR— MR TH S, £72. 6 TAPESHERRLIME AL THO. 7 L@ % & M4 53
Ad~v—H =2, &K= FEFRBHESCY 72k - FfZE WS FEEHOTRFEh T35, 2012
FOBHEE TIZ, 25,000 ADFELE, 18,000 DA AMER, 6,200 DR FAE, 1,200 O /0 1 FE FAE % 8 i
LT3, LT, bRAGEREIEC, HA - Gz - OABEZE - BEROW - FIARE - BT - ok &L
OBHIZDOWT, 250 fi& A2 2 R CFEFHmLE L THRL T b, IR ERCRRMEAE R -4 - "=
(http://epi.nce.go.jp/jphe/) THMU[EET H 5,

HAAZ, £4 FEA VRFZZATAVEEDA VT3 RV ELLSEBHSTAMEMIZH D, ZHHITIERMN
AR = 2 bar VEMER D & 2 ZBREN T, £/, WL D OO A A OPIHIZN R A 8y 52
BCHE,PDOLNTWS, ThWA, 4V T F7RVIIE, ALEVICEETIINARHIESRAZ TIITS
NS, ZHMI = MIRIZBWTE, 4V 7 5KV BEARBRIABARE T ORI RN A ) A
O EKTEEE LV HEREE N7z, HIS, RIEMWE A V72 258 — b REGDBEBFZRIC 5T, I
AV T IRVRERENE, TRO6DBADY) ZZPMET T2 ARSIz, ICd. IR 51 il
DBARIEERGIERBO PR R E Ntz —H. HBAILC DT, kI W T 22 2 NcE5Z L
VAVINE gt

ZOMOHARDORHM s BRE LT, . S EER. SROBIAZ NI L e, KN MLA. i
Wi/ Mg, v 7 & 8D Yo OERBDEnEn S5l imsrd 5, KAZHEICEWTE, W D20 HARDRE
WafrdenA. THEREEE. PR A L & OBEIZOWTHITT %,

20 — 1)L — No.123 (2015.9)



The 7th International Conference on “Nutrition and Aging”
Session 1: Traditional Japanese Cuisine (Intangible Cultural Heritage)

Session 1-2

Typical Japanese Diet and Chronic Diseases:
Evidence from the JPHC Study

Shoichiro Tsugane, M.D., DMS.
Director, Research Center for Cancer Prevention and Screening, National Cancer Center

The Japan Public Health Center-based prospective Study (JPHC Study) conducted a baseline
survey for 140 000 registered residents aged 40-69 years within 11 public health center areas
nationwide in 1990-94. Five- and 10-year follow-up surveys were conducted to update information on
detailed dietary habits by a comprehensive and validated food frequency questionnaire (FFQ) and
health conditions. In total, 130,000 participants responded to at least one of the three questionnaire
surveys, and 78,000 to all three. In addition, 60,000 participants provided blood samples on at least one
of the two sampling times, and 23,000 on both. The subjects have been followed for vital status and the
occurrence of cancer and other diseases. Up to 2012, 25,000 deaths have been documented, as well as
18,000 cases of cancer, 6,200 cases of stroke and 1,200 cases of myocardial infarction. We have tested
the association between potential causal factors and the incidence of or mortality from cancer and other
diseases, and published over 250 papers to date.

Japanese populations consume large quantities of soy foods which contains isoflavones such as
genistein and daidzein. Genistein and daidzein exhibited anti-carcinogenic properties and estrogenic
activities in vitro, and demonstrated a protective effect against some cancers in animal studies. On these
bases, isoflavones have been recognized as key substances that may decrease the incidence of breast and
prostate cancers in Japan. In the JPHC study, we found an inverse association between dietary
isoflavones and post-menopausal breast cancer and localized prostate cancer. We also found that high
blood levels of isoflavones were associated with a decreased risk of these cancers in nested case-control
studies. In addition, isoflavones were suggested to have a protective effect against lung cancer among
nonsmokers and against cardiovascular infarction in women. In contrast, isoflavones increased the risk
of liver cancer in women.

Other typical dietary habits in Japan are high consumption of fish, salt/salted foods and green tea,
and low consumption of red/processed meats, fat/fatty foods and soft drinks. In this conference, I will
present some of the findings on some Japanese typical diet and risk of cancer, cardiovascular disease

and diabetes,which may be unique for Japanese cohort studies.
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Session 1-3
Epidemiologic Findings on Japanese Diet and Cardiovascular Diseases
Katsuyuki Miura, M.D., Ph.D.

Department of Public Health/Center for Epidemiologic Research in Asia,
Shiga University of Medical Science

Japan was one of the countries with highest stroke mortality in the world around 1960, and its life
expectancy was shorter than that in Western countries. A major cause of this high stroke mortality in
Japan was high prevalence of hypertension, which was due to high salt (sodium) intake in Japanese.
People in northeast area of Japan where stroke mortality was very high took more than 20 gram/day of
salt in 1950’s. An international cooperative epidemiologic study, the INTERSALT, measured salt
intake and blood pressure in 32 countries, and revealed that blood pressure in people with very low salt
intake does not increase by aging.

On the other hand, Japan was a country with very low mortality from coronary heart disease. The
Seven Counties Study conducted from 1950’ s clarified that very low mortality from coronary heart
disease in Japan was due to low intake of saturated fatty acids and, therefore, low level of serum total
cholesterol in Japanese.

An international cooperative study, the INTERMAP, was held in late 1990’s in 4 countries (Japan,
China, UK, and USA), where detailed dietary survey was performed. The INTERMAP showed that
Japanese diet was better compared with Western diet for higher intake in marine-derived n-3 fatty
acids (EPA and DHA) and lower saturated fat intake, and was worse for higher salt intake and higher
alcohol intake in men.

The NIPPON DATA, cohort studies of the National Cardiovascular Survey and the National
Nutrition Survey of Japan, showed that long-term cardiovascular mortality risk was lower in people
with higher n-3 fatty acids intake. It also showed that higher intake in vegetable and fruit intake was
related to lower cardiovascular mortality. An international comparison study on subclinical
atherosclerosis between Japan and the USA, the ERA JUMP, showed that less progressed
atherosclerosis in Japanese men compared with US men was explained largely by higher serum n-3 fatty
acids in Japanese men.

A feeding trial to reduce blood pressure in the US, the DASH trial, showed that the DASH dietary
pattern, which is rich in vegetables, fruits, and low fat dairy products and low in total fat and saturated
fat, strongly reduced blood pressure. A combination of DASH diet and low salt reduced blood pressure
further. The DASH dietary pattern has been established as a dietary pattern to prevent cardiovascular
diseases in Western countries, but whether it is effective in Japanese is not clear because the Japanese
dietary pattern is very different from Western one.

The present Japanese dietary pattern in which rice is the main food has a demerit for its high GI
value as well as a merit for low fat intake. We need to establish a new healthy Japanese dietary pattern
with high fish and vegetable and low salt; it will accomplish high vegetable protein, high n-3 fatty acids,
low saturated fat, and low energy and will be effective for cardiovascular disease prevention. To avoid

heavy alcohol drinking in men is also important in Japan.
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1. T. Ehara et al. Role of DNA methylation in the regulation of lipogenic gene expression in the neonatal
mouse liver. Diabetes 61: 2442-2450, 2012.

2. T. Ehara et al. Ligand-activated PPAR o -dependent DNA demethylation regulates the fatty acid f3
-oxidation genes in the postnatal liver. Diabetes 64: 775-784, 2015.
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Session 2-1
Epigenetic Regulation of Glucose and Lipid Metabolism and Preemptive Medicine
Yoshihiro Ogawa, M.D., Ph.D.

Department of Molecular Endocrinology and Metabolism
Graduate School of Medical and Dental Sciences, Tokyo Medical and Dental University, CREST, AMED

The liver is a major organ of lipid metabolism, which is markedly changed in response to physiological
nutritional demand; however, the regulation of hepatic de novo lipogenic gene expression in early life is
largely unknown. We previously demonstrated that expression of glycerol-3-phosphate acyltransferase
1 (GPAT1; Gpam), a rate-limiting enzyme of de novo lipogenesis, is regulated in the mouse liver via a
mechanism involving DNA methylation, an epigenetic modification involved in the regulation of a diverse
range of biological processes in mammals (Diabetes 61: 2442-2450, 2012) . Recently, we have observed
DNA demethylation with increased mRNA expression of the fatty acid f3-oxidation genes in the
postnatal mouse liver (Diabetes 64: 775-784, 2015). The DNA demethylation does not occur in the
fetal mouse liver under the physiologic condition, suggesting that it is specific to the neonatal period.
Analysis of mice deficient in the nuclear receptor PPAR a and maternal administration of its synthetic
ligand Wy14643 during the gestation and lactation periods reveal that the DNA demethylation is PPAR
o -dependent. Given that PPAR @ is known to be activated in the liver in response to milk-derived lipid
ligands during the suckling period, it is tempting to speculate that milk lipids serve as a nutrient signal
as well as nutrients during the neonatal period, so that they can be oxidized efficiently as an energy
source.

This study represents the first demonstration that the ligand-activated PPAR « -dependent DNA
demethylation regulates hepatic lipid metabolism during the neonatal period, thereby highlighting the
role of a lipid-sensing nuclear receptor in the gene- and life stage-specific DNA demethylation of a
particular metabolic pathway. Our data are consistent with the notion that the nutritional status in
early life affects hepatic lipid metabolism in later life and thus provide clues to the “preemptive
medicine” for adult-onset metabolic diseases in early life in the form of formula milk and functional
food for both babies and mothers.

(References)

1. T. Ehara et al. Role of DNA methylation in the regulation of lipogenic gene expression in the
neonatal mouse liver. Diabetes 61: 2442-2450, 2012.

2. T. Ehara et al. Ligand-activated PPAR a -dependent DNA demethylation regulates the fatty acid
B -oxidation genes in the postnatal liver. Diabetes 64: 775-784, 2015.
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Nutritional State of Early in Life
for Prevention of Obesity and Metabolic Syndrome

Tomoo Okada
Proffesser, Department of Pediatrics and Child Health, Nihon University School of Medicine

In Japan, cross-sectional analysis showed that the prevalence of obesity has gradually decreased since
the early 2000s. However the prevalence of the metabolic syndrome (MS) is not lower in preteen
Japanese overweight children in comparison with overweight adolescents in United States, and now
many children have developed severe morbid obesity.

In 2007, the diagnostic criteria of MS in Japanese children was established. In this criteria, as an
indispensable component, two markers of visceral fat accumulation, waist circumference and the waist
to height ratio (WHR), were employed. Because the WHR is a better predictor of cardiovascular risks
in children with height gain. Children with MS have higher risks to develop type 2 diabetes and
atherosclerotic cardiovascular diseases, and early atherosclerotic changes are already detected in
school-aged children with abdominal obesity by ultrasonographic examinations. In addition, acanthosis
nigricans is a useful clinical marker for insulin resistance in obese children. Furthermore, children with
MS exhibit the alteration of organ and plasma phospholipid composition, which affects a number of
important physiological functions relating to the development of MS. The activity of stearoyl-CoA
desaturase (SCD) and palmitoleic acid content, which are the biomarkers for de nove lipogenesis, are
higher in children with abdominal obesity. And obese children with MS have lower DHA, which may
suppress SCD and then protect against the development of obesity. Moreover, the n-6 polyunsaturated
fatty acid metabolic pathway via delta-6 & 5 desaturases is demonstrated to be associated with
cardiometabolic risks, insulin resistance and increased inflammation in children with abdominal obesity.

The concept of the developmental origins of health and disease (DOHaD) is based on studies by
Barker and colleagues. They proposed a hypothesis that undernutrition in utero permanently changes
the body’s structure, function and metabolism in ways that lead to atherosclerosis and insulin resistance
in later life. In addition, profound effects on the extent of body fatness and insulin sensitivity are
demonstrated if there is a “mismatch” between prenatal and postnatal environments. Recently, we
investigated subcutaneous fat accumulation in small for gestational age infants and found that a rapid
catch-up in skinfold thickness developed prior to the body weight catch-up. Furthermore, insulin-like
growth factor-I and lipoprotein lipase mass concentrations also demonstrate rapid increase during the
neonatal period with fat accumulation. Investigating the precise mechanisms of DOHaD including
mediating metabolic and hormonal factors may provide a new approach to prevent atherosclerosis and
insulin resistance.

Better managements of undernutrition during gestation and neonatal growth during the early postnatal
period, as well as lifestyle interventions aimed at changing diet, physical activity and daily life pattern

during childhood, are important theme for future health.
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Session 2-3

Changes in the Cerebral Cortex
in Response to Food and Chemical Stimulation

Shinpei Kawakami
Research Institute, Morinaga & Co., Ltd.

Sensory signals arising from food intake, including taste, somatosensory, and tactile stimuli, are
received by receptors in the oral cavity; this information is then transferred to the cerebral cortex,
including the insular and somatosensory cortex. Numerous studies have evaluated cortical responses to
food stimulation; however, there is little evidence regarding food-signal dependent changes in the
nervous system. For example, the visual cortex has the capacity for experience-dependent cortical
plasticity. In the development of the visual system, it is well established that infant optical experience
plays a crucial role in the developing visual nervous system. In the gustatory cortex, it is also well
known that dietary food experience, especially at the infant stage, evokes personal food preferences.
However, little is known about the specific changes undergone by the gustatory nervous system or the
expression of molecules in the gustatory cortex in response to feeding experiences. Mammals begin to
eat various types of foods in their weaning period. Therefore, in this study, we investigated the
expression patterns of molecules in mouse gustatory and somatosensory cortices during the weaning
period, in cooperation with the University of Tokyo.

First, we investigated differences in whole-gene expression profiles in the mouse cerebral cortex
using DNA microarray analysis before and after weaning. Among 45,037 murine genes, almost none
displayed significant changes in expression during weaning, whereas 35 genes were up-regulated, and 31
down-regulated, in response to weaning. In particular, some immediate early genes (IEGs), which are
known to play a role in neural plasticity by neuronal excitation, were up-regulated during weaning.

The expression of proteins in response to food signal stimulation in cortical areas was also
investigated. We found that the expression of synaptosomal-associated protein 25 (SNAP25), a
component of the SNARE complex, increased in the cerebral cortex after mice began to intake solid
food. Chemical stimulation by saccharin or capsaicin at the weaning stage also increased SNAP25
immunoreactivity in the cortex. It is well known that SNAP25 is associated with neuronal maturation
and synaptogenesis during development. Therefore, the SNAP25 accumulation observed in this study
may be involved in synaptic plasticity in various cortical areas, where it may affect the synaptic
transmission of gustatory and somatosensory information.

Our study reveals that the expression of IEGs and SNAP25 increases in gustatory and somatosensory
cortical areas in response to food stimulation during the weaning period. These results will be vital in
elucidating the effect of food intake in childhood on both synaptic plasticity, and taste palatability, in
adults.
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Session 2-4
Functional Foods and Epigenetics
Keiko Abe'2, Akihito Yasuoka?, Takashi Kondo?, Takumi Misaka', Shinji Okada'

'The University of Tokyo,
2Kanagawa Academy of Science and Technology

Functionality of food polyphenols influences transcriptome. The use of hepatic DNA microarray
analysis on crude extracts of Eucommia ulmoides leaf, Morus alba leaf and maple syrup as well as ellagic
acid and trans-resveratrol (RSV) revealed their effects on metabolic stress due to high-fat diet or
alcohol-diet consumption. The results obtained indicated that these polyphenols, besides their well-
known anti-oxidative activity, regulate gene expression in highly broadend and coordinated manner. The
number of the genes, whose expression levels were once affected by high-fat diet and then normalized
by added polyphenol reaches the order of hundreds. These genes include genes for enzymes related to
glycolysis, gluconeogenesis, TCA cycle, fatty acid oxidation, bile acid synthesis, CH; metabolism etc.,
and they were predicted as up-regulated catabolism and excretion in general. We have found a nuclear
receptor, CAR, as a player for amelioration of alcoholic fatty liver by ellagic acid or RSV. There are
several papers reporting the activation of other nuclear receptors, PXR, PPARs and FXR by
polyphenols, suggesting that these nuclear receptors play a pivotal role in the biological response to
polyphenols. Of importance may be transactivation process of these nuclear receptors is deeply involved
in epigenetic modification through the interaction with histone deacetylase complex (HDAC) and
histone acetyltransferase (HAT).

Metabolic stresses, alleviated by functional foods, are also involved directly in epigenetic
modification. Metabolically excess amounts of nutrients cause generation of reactive oxygen species,
damage in membrane lipids and metabolic enzymes, with arises of stress on endogenous anti-oxidative
system. Endogenous anti-oxidative system depends on reductive activity of glutathion whose synthesis
requires S-adenosyl methionine (SAM) and folate. Also, large amounts of sugar and lipids are coupled
with shortage of reduced nicotin amide (NAD), overproduction of acetyl-CoA and lowering of AMP / ATP
ratio. Among these metabolites, SAM serving as methyl donor for DNA methyltransferase, NAD as co-
factor for Sirtuins with HDAC activity and acetyl-CoA as acetyl donor for HAT intimately related to
epigenetic modification.

Possibly the epigenetic modification caused by metabolic stress can be antagonized by
polyphenols’anti-oxidative activity and transcriptional regulation. Of more importance is that this
epigenetic modifications can be transferred via egg and sperm to affect the health of next generation.
Feeding of father with high-fat diet or low-foliate diet affects insulin secretion or reproductive potency
of the progeny, respectively, with the accompanying perturbation of epigenetic modification in
responsible genes. We are conducting over-two-generation experiment of epigenetic modifications in
alcoholic fatty liver model mouse. The progeny of the male mice exhibited higher serum triacylglycerol
level and body weight when the ethanol group were compared with control group, but equally when those
co-administrated RSV were compared with control group. The sperm methylation patterns of the father
mice were analyzed to extract the epigenetic modification responsible for the phenotypes of progeny.
Epigenetic modifications are the regulatory mechanism that precede gene expression, and also the
genetic information that can be inherited to the next generation independent of nucleotide sequences.

Epigenetics is recognized indispensable as a new method to evaluate functional foods.
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Session 2—-6
Enhanced Body Fat Utilization as Energy by Dietary Polyphenols
Masanobu Hibi, Ph.D.

R&D - Development Research - Health Care Food Research,
Kao Corporation

Green tea and coffee, the most popular beverages consumed all over the world, have been reported to
possess various favorable physiological effects associated with metabolic syndrome primarily based on
the epidemiological studies. They are main source of dietary polyphenols known as catechins and
chlorogenic acids, those are supposed as active components for their health benefits. Since health
benefits of those polyphenols are not fully clarified by the clinical trials, we examined the effects of tea
catechins or coffee chlorogenic acids on the energy metabolism and body fat metabolism in human
clinical studies. With pre-clinical studies, we found favorable effects on body fat metabolism after
repeated ingestions of green tea catechins or coffee chlorogenic acids. We further conducted a series of
studies in animals and human to clarify the enhanced body fat metabolism induced by green tea catechins
or coffee chlorogenic acids. In this presentation, we will summarize the results from these studies into
following four sections: 1) enhanced body fat metabolism in human studies 2) body weight reduction in
human studies 3) animal studies supporting the anti-obesity effects 4) studies examining other health
benefits in various populations. These studies suggested that ingestion of green tea catechins or coffee
chlorogenic acids may reduce body fat, especially abdominal fat, through enhanced body fat utilization
as energy, which may contribute to the prevention of metabolic syndrome.
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Session 3—1
Nutrition for the Ageing Brain: Towards Evidence of an Optimal Diet
- An Overview of ILSI Europe’s Activities -

Prof. Diana Banati
ILSI Europe

The percentage of the aged population (e.g. 60 years and older) in almost every country will
skyrocket in the next few decades. Currently, there are no preventive dietary recommendations for
preserving brain health and cognition by any major health organisations. Nor are there foodstuffs or
nutrients with scientifically substantiated health claims on the market.

The evidence of a role for nutrition in mental performance has strengthened substantially in recent
years. By their very nature people are interested in the impact of food or nutrients on brain function,
cognition and mental performance, leading to numerous research studies alongside the accompanying
media fascination. Great opportunities remain for food innovation to optimise neurodevelopment and to
reduce risk of cognitive decline. In this developing field, the ILLSI Europe Nutrition and Mental
Performance Task Force aims to advance and disseminate scientific knowledge on the effects of diet
and food components on mental performance, as well as to increase awareness of the importance of
nutrition for brain functions across ones lifespan.

ILLSI Europe has produced elemental guidance for research in this field. The latest peer-reviewed
papers are focusing on methodologies and assessment, and covering measurement of mental performance
in different population groups: children, the elderly, and the general healthy population. ILLSI Europe
has laid the groundwork for researchers interested in the brain effects of food and nutrients, and has
disseminated globally the possibilities offered by emerging technologies, such as brain imaging, to
indicate early effects of nutrition. In July 2014, we organised a workshop on ‘Nutrition for the Ageing
Brain’ where numerous renowned experts were convened in order to discuss the potential for
maintaining cognitive function via dietary interventions. Building on this successful event, IL.SI Europe
will organise the second workshop in July 2016 to address the latest breakthrough related to the effects
of nutrition on cognitive health.

ILSI Europe fosters collaboration among the best scientists to provide evidence-based scientific
consensus on the areas of nutrition, food safety, toxicology, risk assessment, and the environment. By
facilitating their collaboration, ILSI Europe helps scientists from many sectors of society — public and
private — to best address complex science and health issues by sharing their unique knowledge and

perspectives.
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HAE O, INOREA FENCRMGT 2 2 &, RANE VI RICEWTHITH S EEL 615, BHEMENR
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Session 3—-2

The Relationship between Dietary Pattern and Dementia:
The Hisayama Study

Toshiharu Ninomiya, M.D., Ph.D.
Center for Cohort Studies, Graduate School of Medical Sciences, Kyushu University

Dementia is a syndrome that affects memory, thinking, behavior and ability to perform everyday
activities. The prevalence of dementia has increased rapidly over the past two decades in Japan, with
approximately 15% of people aged > 65 years in 2012. The shift from a traditional Japanese diet
toward a Western diet may be related to the rapid rise in the burden of dementia in Japan. The effect
of diet on the onset of dementia is of scientific and public interest. In Western countries, several
epidemiological studies have reported that a higher adherence to a Mediterranean dietary pattern is
associated with a reduced risk of the incidence of dementia. On the other hand, a Mediterranean diet is
very different from a traditional Japanese diet. Therefore, it is important to determine some dietary
patterns that could help to reduce the burden of dementia specifically in the population of Japan.
However, there are few epidemiological studies investigating this issue in a Japanese population.

The Hisayama study, which is a prospective longitudinal study exploring the risk factors for
cardiovascular disease and dementia, evaluated the relation between dietary patterns and the risk of
dementia in 1,006 community-dwelling Japanese individuals without dementia aged 60-79 years during a
17-year follow-up. Dietary patterns associated with the risk of dementia were determined by using a
reduced rank regression analysis, resulting 7 dietary patterns were extracted. Among them, a higher
score of dietary pattern 1 (DP1) was characterized by a high intake of soybeans and soybean products,
green vegetables, other vegetables, algae and milk and dairy products, potatoes, fruits and fruit juices
and fish and a low intake of rice and alcohol. Individuals with higher adherence to DP1 had 34% (95%
confidence interval [CI] 6-53%) lower risk of dementia after adjusting for age and sex. With regard
to subtypes of dementia, individuals with the highest quartile of scores for DP1 had a significantly
lower risk of either Alzheimer’s disease (hazard ratio 0.62, 95%CI 0.39-0.99) or vascular disease
(hazard ratio 0.48, 95%CI 0.24-0.93). These associations were not substantially altered after adjusting
for potentially confounding factors.

Growing evidence suggests that it is important to pay attention to dietary habits as well as the
prevention and amelioration of risk factors such as hypertension, diabetes and smoking for reducing the
societal burden of dementia in the future. Especially, it is crucial to begin protecting the brain before
any cognitive impairment becomes manifest. Primary prevention of dementia with favorable dietary
habits and lifestyles may be appropriate strategy to apply for healthy people without any cognitive
symptom. Further researches, especially well-planned prospective cohort studies or intervention trials,
are warranted to establish a causative role of specific nutrients, foods, and dietary patterns for the

prevention of dementia.
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Session 3—-3 .§
Chrono-nutrition Research Aimed at Biological Clock Regulation %
3
Katsutaka Oishi, Ph.D. =
Group Leader, Biological Clock Research Group, Biomedical Research Institute,
National Institute of Advanced Industrial Science and Technology (AIST)

Circadian rhythm disruption causes various psychological and physiological disorders such as
depression, obesity, diabetes and sleep disorders. We established a mouse model of a psychophysiologi- 0
cal stress-induced chronic sleep disorder (CSD) characterized by hyperphagia, sleep fragmentation, 3
disrupted circadian sleep-wake cycles, and unusual wheel-running activity. Plasma free amino-acid %
profiles and the intestinal microbiota were extremely disrupted in the mice with CSD, whereas the
circadian expression of clock genes was not altered. We found that long term CSD caused glucose
intolerance without obesity. Using this mouse model, we are trying to elucidate the underlying
mechanisms of stress-induced sleep disorders and related diseases, to identify biomarkers for sleep
disorders, and to screen dietary supplements that could improve sleep disorders.

To find natural compounds that could modulate the biological clock, we also developed a real-time ®
molecular clock reporter system using neuronal cells derived from PER2:LUC mouse embryos. I will 73
discuss the expectations of the regulation of sleep and circadian rhythms by dietary nutrients, i

Lactobacillus strains, and herbal medicine-derived natural compounds.
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_ X
Session 4—1 Y
=)
. . . 3
Metagenomics of Human Gut Microbiome )
o . . —
-Profile of Japanese Gut Microbiome - o
c
)
Masahira Hattori, Ph.D.
Graduate School of Advanced Science and Engineering, Waseda University
Our human bodies are colonized with over 100 trillion cells of microbes, the majority of which reside
in the intestinal tract and form a complex bacterial community (gut microbiota). The gut microbiome 0
(collective genomes of the gut microbiota) is estimated to encode approximately 1000-fold more genes %‘
than that of human genome, and has profound influences on various human physiologies including .
disease. Analysis of human gut microbiome has recently become fairly practical due to remarkable
advances in next-generation sequencing technologies (NGS).
We have currently identified five million unique genes in NGS-based metagenomic sequence data
obtained from fecal DNA samples of 106 Japanese healthy individuals. We then compared the Japanese
data with metagenomic data of more than 1,000 individuals publicly available from several countries
including China and the USA. The analysis found significantly high variances in the overall structure of ®
the gut microbiomes across these countries. In this meeting I will present ecological and functional &,
o
features of the Japanese gut microbiome as compared with those of other populations. Si
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Professor of Paediatrics, Microbiology, and Dentistry

Hospital for Sick Children, University of Tronto
Philip. M. Sherman, M.D., FRCPC

BAECIE, BHHETEMREGNME S NOEEREICHEEThH 5 LB I T b, dyshiosis (BN D
AN T v ZRH) BT, AOWFBEREIZAEIEIZED . BORMRPLEREOZN LML T3 % 72,
dysbiosis 23fd 4 DIEFOIFENZBI D > TR L DREFHEE ME > TETWD, FTund+54 2 2, [+5
BEABINT 2 Z LK 0IENMEHOEEEEZRBIE L, @ IEOM[BEICHRIDEZ MED] LEREINT
W5, SEEEGRE RIS K B, BEE R ORI, PUEMERERYE B 5 WX Clostridium difficile 7% %€
PED T2 & e BIHNBERBICB W TRED T 0N 7 4 7 ZIZEEEIR PR o, 79K kDA
WTH BT EDEOEELCIEEIKRE TR XT3, Helicobacter pylori FRETREDE BN TH 5 =
HOEH & 2 W id GBI B W T, i LTt 3574 7 2205 ERERORAELENMMET L.
BRI DK INEN LA T2, LA L, ThoDRANBUTOWHRBREEZEZLDICRDIIFIETHEEDTH S »
F, MLLKEREINTWBREZATH S,

Tk, BENLILBRE P HEREDO VHICATH 2 Z L 21T HOMRICHOMA TS, ZThb
DR TIE, MR RI2 ¥ 1) B Escherichia coli 0157 :H7 F&GY I B g o #i a5 4% O kEEE.  Citrobacter
rodentium i#HE~ 7 2 KM%, A ML Z (KBEDEZ L ZARREF0EEZ ML 2) 1K BT > kK OZAL
mE, MADOFBNT 70 —FIC Ko T ERIBENFE SNz, TNt X7 4 2 2, lNMEFHED %
FRVEA RIS U ORI IR O E S - B AT 228, ARBZIRERT2DICETADLA I VIR EETH 5,
TUNAFT 4 7 A0 725 TR O IEMELRER 2 W 6 2012925 Z ENBEOMFERE L k> T3,

[ D dysbiosis DI v PR = IZT NS LT 4 2 ZAEROCEGAEORBERIEZHTH 5 T LT,
Colonization resistance (Y} O EGFIHIBERE) . L) 7 -5, ¥ 7 FIUZZEOHE, BRGE
BEOBEGREICETARIFERNFRATH S ZEICE>THHTZ I EEAL NS, Rk, Tung F
T4 72 ROWRIKIZDH B A 7 =X LICHT &, FFEOWREBISN§ 2 HEEE L TENE NS L) I2k
2ThAS, THIT, REDODHEREENICT A VN7 anNAx T 4 2 ZABRHBINSHENES 5.
RIFROBE S, AR, HERO L4 IV 7, B HBRORKROKEGOE S 6253 0f Lk, RIFH
DOEWEAMFE, TunN4 x T 4 7 ZHREEEZFHT 22D v P A EICHET 28D TH 5,
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Session 4-2
Intestinal Bacteria as a Symbiont
Philip M. Sherman, M.D., FRCPC

Professor of Paediatrics, Microbiology, and Dentistry
Hospital for Sick Children, University of Tronto

The complex and diverse intestinal bacterial microflora is now recognized as important in promoting
human health. An altered gut microflora, referred to as dysbiosis, correlates the life continuum with
changes in gut composition and function at the beginning and at the end of life span. Dysbiosis is also
increasing recognized to have an etiologic role in a variety of diseases. Probiotics are defined as live
microorganisms that, when ingested in sufficient amounts, restore microbial homeostasis and have a
benefit on health. Randomized controlled trials indicate that certain probiotics are more effective than
placebo in a variety of intestinal conditions including, for example, abdominal pain in irritable bowel
syndrome, the duration of acute enteritis, antibiotic- and Closiridium difficile-induced diarrhea. When
used as an adjunct with either first-line triple or sequential therapies, probiotics also reduce the
frequency of adverse effects and increase rates of successful Helicobacter pylori eradication. However,
whether the findings are sufficient to change current practice remains the subject of intense debate.

We have undertaken a series of studies demonstrating the efficacy of selected lactic acid-producing
bacteria in preventing the consequences of intestinal injury. In these models, damage to the gut
epithelium was induced by employing a variety of experimental approaches including Escherichia coli
0157:H7-induced rearrangement of the cytoskeleton in infected epithelial cells grown in tissue culture,
Citrobacter rodentium-induced colitis in mice, and stress-induced (using either water avoidance or
maternal separation) changes in the large bowel of rodents. Probiotics restore gut microbial diversity
and reduce pathogen colonization, but timing of the intervention is critical for demonstrating a beneficial
effect. The precise component of the probiotic agent mediating the observed effects is the subject of
current research.

Strain-specific effects on colonization resistance, epithelial barrier integrity, modulation of signal
transduction events, as well as innate and adaptive immune responses likely serve to explain the
observed variability in findings when employing probiotics to manage gut dysbiosis. In the future,
probiotics are likely to be chosen for use in a defined clinical setting based on their underlying
mechanisms of action. In addition, there is the possibility of developing specific, disease-targeted
designer probiotics. Unresolved issues relate to optimal dosages, timing of ingestion, single versus
combination formulations, maintenance of viability in storage, and the merits of employing probiotic-
derived products.

Selected References:
Vong L, Pinnell LLJ, Maattanen, Yeung CW, Lurz, P. Sherman PM: Selective enrichment of commensal
gut bacteria protects against Citrobacter rodentium-induced colitis. Am J Physiol, 2015; In Press.

Smith CJ, Emge JR, Berzins K, Lung L., Khamishon R, Shah P, Rodrigues DM, Sousa AJ, Reardon
C, Sherman PM, Barrett KE, Gareau MG: Probiotics normalize the gut-brain-microbiota axis in
immunodeficient mice. Am J Physiol 2014;307:G793-G802.

Sanders M-E, Guarner F, Guerrant R, Holt PR, Quigley EM, Sartor RB, Sherman PM, Mayer EA.
An update on the use and investigation of probiotics in health and disease. Gut 2013;62:787-796.

Backhed F, Fraser C, Ringel Y, Sanders M-E, Sartor RB, Sherman PM, Versalovic JE, Young V,
Finlay BB: Defining a healthy human gut microbiome:current concepts, future directions, and clinical
applications. Cell Host and Microbe 2012;15:611-622.
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ETIXY MIEDBREV AT LICBIFEERE
BRTETILNDIHA

B2t v 70 bA4t PREER
5 RAI

fEHEHEOREN GEME) 7 v — 5 2 FREMD Clostridium difficile 155 DEFIZHAET 5 Z 12 & DIFEDK
HENROONB 5 E, EFE, JE - ERICBT2HEN7a -7 0HENPKRESFEHIN TS, ThETh
N7 0 —F &l - R e OB PEICB T 2253 b 7 a0 — 5 OMIE YR EBImET Lo T7a—F
2R B 1E FISE O 2 hOIs D 5T & 7=, FRICEEEIM O 7 0 — 5 ORAEIC & %@L IER
70— F 2T ABEOAEPSERRIENED T O ZEHE ML, —H/ — 34 A — FEERIZZED
R OB A S 2 Lz, Z O TR A 3 LR O MR 7y O A ds & ORI 0 55 5% % SRR
HF 7 1 — 5 DN 21T - 72488, v 20/0NEHE BRI FERERE 7 > 72 GML (GA1) o7 2y
MERIE. 72 & ISR EE > 2 7 & & RS 2 15 EE2RT Y 238k (IELs) ©VY 2L — F OJtiE, Thl7
WD FHE, IgA miEEDO NI g A~y 2G4 F B = v F & § 5 #REEY D Segmented filamentous
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—7J5. SFB ORIEFHEFRMENH S 21278 5 LIGRFEIEICI 1T 5 SFB O #EIAGER S iz, 2 O
SFB L i HAER # AR DE T/ — b 34 = MULZIBRARRIED I 2 -4V P I ARTF 2T
VIREEAE R E T LA GOSN, WTFAORKRE S SFB OHMIER. &2 \VIIRIEICED S T & AHEE
IND FEEHAFEORBEFDATIIEBIERIRIE L LA, MiFEHAADYE S Z LI2X > Tk s RBIE
T5%, Lzhio> T, BEOFRIERTHENZBE D 2 IHNME ORI KU Z O X 7 =X L O@HIZIE SFB %
GUBNEE ) — PS4 = MULZBAET LYY 23 EbOCHHAGY — L hrLEi1b6h5,

£Z LWL 1) Cheroutre et al., Nat Rev Immunol, 2011, 2) Yang et al., Nature, 2014 . 3) Stepankova et
al., Inflamm Bowel Dis, 2007

46 — 1)L — No.123 (2015.9)



The 7th International Conference on “Nutrition and Aging”
Session 4: Research Perspective of Intestinal Microorganism

Session 4-3

Importance of Segmented Filamentous Bacteria in Intestinal Immune
System and Its Application to Gut Inflammation Model

Yoshinori Umesaki
Yakult Central Institute

Now, fecal microbiota transplantation has been shown to be safe and effective for the refractory
Clostridium difficile infection (CDI) or inflammatory bowel disease (IBD). This may pave the way to
the individual treatment for the patients suffering some types of gut disorders. The analysis of the role
of the microbiota in the development of the physiological and immunological functions of the intestine
using gnotobiotic animals as well as comprehensive characterization of the human microbiota has
contributed to the understanding of the importance of the microbiota. Today I would like to introduce
the importance of segmented filamentous bacteria (SFB), a key indigenous microbe, in the development
of the gut immune system using gnotobiotic mouse. Finally I would like to discuss on the application of
SEB to IBD model mouse to elucidate the bacterial species including probiotics concerning the disease
development and control and their mechanisms.

In the first step of our study, we have determined suitable biochemical and immunological markers
for monitoring microbial effects in host animals. Comparing between the germ-free mice and
conventional or conventionalized ones, we have found clear differences in epithelial cell glycolipid
biosynthesis and intraepithelial lymphocyte dynamics. Furthermore, using these markers we have been
able to identify a key microbe that activates the mucosal immune system in the small intestine. This is a
kind of indigenous bacteria colonized the ileum, called segmented filamentous bacteria (SFB). SFB
monocolonization of the germ-free mice enhances the recruitment for CD8 a S+TCR a f3-bearing
intraepithelial lymphocytes (IELs). They also induce IgA secretion not only in the small intestine but
also in the colon, probably through effective priming of B cell response by SFB in Peyer’s patches.
Moreover, it is a notable discovery that they can induce Th17 cells, a new helper T cell subset involving
the defense against infections and inflammatory diseases, in the lamina propria. This immune stimulatory
effect by SFB as well as the tight adhesion to the intestinal epithelial cell surface is host-species
specific. Mouse-derived SFB efficiently bind to the epithelial cells and induce the immune system only
in the mouse but not in the rat, and vice versa. Although we have determined the whole genome
sequences of both mouse- and rat derived SFB, the candidate genes for the host specificity have not
known clearly.

Judging from the immunostimulatory activities of SFFB as mentioned above, it is easy to speculate
that SFB shall contribute to the progression of the IBD in some way. The experiments with gnotobiotic
IBD model mice suggest that SFB augment the disease development in cooperation with another kind of
indigenous intestinal microbe, such as Bacteroides sp., despite no sign of the disease in the case of their
monocolonization. Accordingly, gnotobiotic IBD model mouse based on SFB colonization is expected to

be a useful tool for the analyses of the occurrence or repression of the disease and their mechanisms.
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i+ S BEAMEROZ(E—O0 NS5 100 MU LEEXT—

HFRILEHNSL BRI
JHE RE

KADITA T 27 —DiF, [EFEEEREZBEDD % & DIGNEHORKIZKE 28 s T, 1970 F1K
AT REFEEIC K B RS SR 2 & il (2 FE S MR S O Z B AR STl . EFO 5 AR
FhEE VBT K > TE AN A. ElnE & OMICIZIELEDHFIEL THWB Z XML N Lk >
TV, LHL, ZhHMRDOL  IE3H5HE 2 RAR G & VW o ZEmIC DW= L — 75 D%ICI
BRLUTWA 728, MEIZHES BANEHEOBGH 2 ZECONWTXIEEAEWH L MIZ I Tngny, KRiER
PN T AT 0~104 RO 2 HAN 400 ALLEA S #FE AP L, 16S rRNA EIZ T D V3-V4
WMAENRE Lz X 27 ) A& a7z,

RHEEP OB EIN TSR E —3 L. Actinobacteria FIDOE S IXEEAL L BEUAIK T L, ZO®%IIR4
W2 LT Z VR E N7z, Firmicutes MU EEFLE IcEZA & 72 . Bacteroidetes ['136 & U Proteobacteria
M09 % 70 SACLIE £ TZ OEGIZEEL Tz, HIZI|HL XL TORRBHEET 2 5 2 4 — D
R, FEOFNTHENEO. DF DIEIZHENZE 2RO 5N 5L RADOBIZHIE AR5 2D
DTN =TT 6Nz, ThoORERD 5. MR E S BN SO Z LI =TI S 5 VI3
BIEIE» 0TI AL, FEDOERICFERN AL AR T RO AAELRE I Nz, HIZJSHAN—V 2V
2\ r 7 220 Y OME, EICASRPKRE, KA GE»SBRENDE 320y Fus{ T
DR E NIz, BEFLEZ 9K FE T 70 RO H X Z W 2L T OIS & KAD, KA L SliED T
yrug A P ENZ e 6. TS ERIIGNE SR T 5 FmkEIcR% ST 20 Tild ks
W kEzohiz,
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Age-related Change of the Gut Microbiota
-People Aged 0 to over 100 Years Old-

Toshitaka Odamaki Ph.D.
Next Generation Science Institute, Morinaga Milk Industry Co., Ltd.

Our life stage impacts the gut microbiota composition, which is known to be closely associated with
our healthy conditions. In the early 1970s, Dr. Mitsuoka outlined the composition changes of gut
microbiota during the life span of Japanese people based on the results using culture-based method.
Recent studies using molecular methods have also indicated clear differences in the composition of gut
microbiota between infants, adults and elderly. However, most of these studies were performed on
subjects with segmented ages, therefore it is unclear when and how the microbiota composition shift
from infants to adults and elderly. To address this issue, fecal samples of over 400 healthy Japanese
between the ages of 0 and 104 years were analyzed by high-throughput sequencing of amplicons derived
from the V3-V4 region of the 16S rRNA gene.

In accordance with previous result by culture-based method, we found that the relative abundance of
Actinobacteria substantially decreased after weaning and the decrease was continued through the life
stage. Instead, those of Firmicutes turned to be the most predominant phylum after weaning and kept
the composition until the increase of Bacteroidetes and Proteobacteria over 70 years old. Agglomerative
hierarchical clustering based on the abundance at genus level indicated the existence of two categories
of the members of gut microbiota: those whose abundances change with age and those whose abundance
maintain at relative stable during adulthood. In addition, enterotype clustering by Jensen-Shannon
divergence indicated the existence of three clusters, each mainly corresponding to segments of infant/
children, adult and elderly. Both subject groups at ages of post-weaning to 9 years old and from 70 to
79 years old were found to be almost equally distributed into two different clusters, respectively,

suggesting that there is significant reshaping of the composition of gut microbiota at these age stages.
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-7 )L bHEARIES KU EFEREICRIFTRE

BASHEAE HRAER BREFEHRRER
A B

19074, g 70D/ —NLEZEETHHA )Y - AF=a7F, #FE [The Prolongation of Life | I
BWT, HNOEBOR»PEE T 2 W E A EICBEE LT D, 3 -2 0 P 28T 5 Z L2 X5 THEN
W D/8T v 2% IEHICRD Z ENRFOMMKTH 5 Ll 7z, ZHEBUED T 0S4+ 7 4 7 ZOBEEIC
WMLBEZHTHY., DI -2 PIZMAPICAE 572, RAZ =20 P OBIBEHEZIZICH T3
Tk % 7 fEFRFERE I D W TR EICHGE A Bty Tnd, Gl 3 — 20 F 2 ENEE s K O REREIC XX T
A POICHITT %,

v b OKBEANIZIE 500 FE, 100 KL LG OMAEMAER L THED., Wb aBENEHEEIZHKL T,
W R % % RS A AEICiE, EEICAEESEHEZRTED, &5 WIFEFEHERHICEI 2L DB ERH
0. BREHOMEMFEHIZED, —EDNT YV 2&ififiL T 5. ZOBNEAHED/ YT ¥ ZDELAA, TH
JE. MERL KUOHEERELZEDRKIZASEELZ LN TN,

EMARTE D N BR ST I & OV RBEBEIC KT T BIC OV THE L7z & 2 A, MR I IEEMARIZ X
T, i KM EBGEYI R ERZIZE . BHETIXEIRE O —FETd 5 Clostridium perfringens DR H 2
DEBIZEWZ EDRRD Nz, F o, FMEFCTIIIEEMRIC AT, B O ARG A 8K 235588
bz, bbb, RIS K S HNBRELO B2 BEEREDIC T IS 5 T L AURKE E 7z, Lactobacillus
delbrueckii subsp. bulgaricus 2038 #5 & UF Streptococcus thermophilus 1131 THE X723 — 7L b DEHUZ LD,
TENOEHETH 5 7 4 X 2w BEF K OPEE RO, BHNEIREE OWAD 7% E 2 e b alliic & 0 s
ENTWD, 22T, KI =T b 2GR CHZEEE 2 A9 2 REICERX g2 24, HMOREIR
DERICEEE I NS & L3I, RIEEREEOUGEN R R 65,

WIS, INEIZ & B85 ) 7HEE S K O RIBEHEROIK T IS 42 2 =270 b ORIRIZOWTRE L 72,
L. delbrueckii subsp. bulgaricus 2038 35 X U°' S. thermophilus 1131 TR X ¥ /-3 =) b &~ v 2 IZREEE
L. Sz BRI Thidic K22 ke 23— 20 P ORRICBIT 2 ricfit L7z, X512 DSSHEGICKD
KGR A#FFR L AT DOOTERBRICHET L7z, AiEDODNA YA 2707 LA 7 =2 EHOTYAT 24
fieth U 724558, M2 &0 T A, B #HifE. Toll B2 A AR NOD k2B R EIZlbH S ¥ 7 FIURERIC
ROENGED 5, EREOEREEOIK T2 HEE S e, FEEICY Y ZIMETH O KREW 4 P 24 ViR
JEIMEIZ KD B U, BN L ERELFE SN Tz, FRIZE < ORI T F FEEFORBUK T
LRl b, IHEN ) THRESLIBNEHANORES PRI N, I -0 L OS5I THE ONEIZ & %58
BT RREIHEELE5 2, PIRXTF FTH 5 Reg3f XU Regdy BIZTORBULT 2 HHI 425 & &
T MR D IL-1B D LA AL 72, £ 72 DSS K & #5 7 L 2% B~ 7 2128 W T XD @O EIE
FOEABIEG iz, 2 =270 b QP52 KD MPO W1ED BRI 2 EEREL ORI R 2588 5 iz,

DEORRELD, 3 =270 FMIGNERERL RO WE 48 U T, LR E2 5D 5 Z LRI/,
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Effects of Yogurt on Intestinal Environment and Body Functions

Katsunori Kimura
Food Science Research Laboratories, R&D Division, Meiji Co., Ltd.

In 1907, Nobel Prize winner Elie Metchnikoff of Russia suggested that aging process was the result
of the toxic products of putrefactive microbes in the intestine and intake of yogurt which influenced the
intestinal microbiota to maintain an optimal balance was the secret to longevity in his book titled “The
Prolongation of Life”. This is a way of thinking related to a current probiotic concept, and after that
the yogurt spread out in the world. We are researching on a variety of health benefits of yogurt. At
this time, I would like to introduce some of the results of investigation into the effects of yogurt on
intestinal environment and body functions.

The human gut harbors a diverse microbial community (intestinal microbiota) that consists of more
than 10" bacterial cells comprising 500 species. Some species of bacteria are harmful and others are
helpful to health of host. An imbalanced composition of intestinal microbiota causes constipation,
diarrhea, and gastrointestinal disorders.

We examined the influence of constipation on intestinal environment and body functions. The
putrefactive products in feces and blood of constipation group were significantly higher compared with
those of non-constipation group. Detection rate of Closiridium perfringens which was kind of putrefactive
bacteria in constipation group was significantly higher. In addition, the tendency that the horny layer
moisture of skin in the constipation group was lower than that of non-constipation group was recognized.
It was suggested that aggravation of the intestinal environment due to the constipation influenced the
reduction of skin functions. It was shown that intake of yogurt fermented with Lactobacillus delbrueckii
subsp. bulgaricus 2038 and Sireptococcus thermophilus 1131 increased the number of bifidobacteria and
stool frequency and decreased the putrefactive products in feces. This yogurt also improved a symptom
of the constipation and skin functions of women with chronic constipation who had dry skin.

Then, we examined the effects of the yogurt on reduction in intestinal tract barrier function and
immunological homeostasis by aging. The yogurt fermented with Laclobacillus delbrueckii subsp. bulgaricus
2038 and Streptococcus thermophilus 1131 was administered to mice for a long period of time and each
organ was taken for immunological analysis. In addition, the effects of this yogurt on intestinal tract
barrier function and immunological homeostasis of mice with DSS-induced colitis were examined. As a
result of pathway analysis using DNA microarray data of the colon, signal transduction system related
to T cell, B cells, Toll-like receptors and NOD-like receptors were strongly affected by aging, and the
reduction in immunological homeostasis was indicated. In practice, the inflammatory cytokine density in
mouse blood was increased and a chronic inflammatory state was derived by aging. The expression of
many antibacterial peptide genes was decreased at the same time, and influence on intestinal tract
barrier function and intestinal microbiota was expected. Administration of yogurt affected the gene
expression change by aging and inhibited the decrease of expression of antibacterial peptides, Reg3 8
and Reg3 vy, and the increase of IL.-1 3 in blood. In case of aged mice with DSS-induced colitis,
stronger inflammatory responses were observed. Administration of yogurt inhibited the severe
inflammatory reaction including inhibition of MPO activity.

Therefore, intake of yogurt enhanced several body functions by improving intestinal environment and

immunological functions.
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Lactobacillus gasseri SBT2055 DR 5T K D EABAEEEEEDR(L

BHXTINI#H%ASH INTHA I AHRMR
BEH RE

Lactobacillus gasseri i3 b DIGEICHFETAHEAERTH . FITNGTEBICRH S EHEO —DOThH
%, MAETIE, b MCHAMAFEHZ 720 $3MBE [TunA+ 742 2] & UTHRBELL ECIBH SR,
ZDEMREREEEPTEH N Tnd, A id, & FHROD L. gasseri SBT2055 (L.G2055) DOFEREMEIZ D W
T & 4El T D . 1L.G2055 &2 FH W= REFFLA BT 2 Z & T, LN A A 21/EHOE2. b3 v
27 a— UK TFEM. NIEEEREIEER. 2E0RBEHERNE -6 XN I LEREL XL, —
Ji. kA B TaNAXT 4 2 ZDBHENT O —FONT Y ZAEWET D L L 1T, ERPEERE & S 5 rEE
PEMLIRT 2 S s X hTnd, KIEETIE, LG2055 &2~ 7 Z SRS L 22 BHIZ580 & h 3 A (KB aE
OLIEH L., ZhETICHO» L &> 722 DERBEFIC OV THRET %,

1. BT IgA PEAEGEEAEM " © v 212 LG2055 & & A 72 Al 4 5 AR X v 7265, MG
D IgA B RV 7SA ZIARD IgA BPEMBEOBNABIEIL 72, F 72, in vitro TORLIKMIE & naive B iz
& DOILKGHERIZ LG2055 2 RMIT 5 &, BAlllas 50 IgA @A AL FHE X =, —7 LG2055 1%,
R A 5 O BAFF, 1L-6, IL-10, TGF-. &Wo 7z IgA FEADOIEEICBE 54254 L 4 VDR
HEAEGBEL 2, X512, LG2055 il T X /- TGF-B (. BHRMIEA 5 o BAFF, 1L-6 . IL-10
DEAMREEICEG T2 ZEWmENiz, ThEDERY2 6. LG2055 SR 2 6 0% 4 ~ A 4 v
BRI AL TCBMIE2 S D IgA FEA ZFFEE L. 2 21213 TGF-B 12 & 2 BHIK M iZ ~\ © autocrine/
paracrine B & EFHABH5- L T 2 Al REME A3 I X 7=,

2. AV INI VWA ZEPEBEIER” © <% 212 LG2055 & 3EMRIORE L-%ic4 v 7Ly
Py AL Z TR X BB R, LG2055 25 L7z~ 2 TG Lsnw~ o 2 N TGRS 0L
BRERIZEH Uz, 20 iR OMilastidm (BALF) oY 4L 2 &, 1L-6 &, ¥ LU BALF
OB AR L D S ARIEVMEE R L2, — . EHE Y7 20 LG2055 ORF#E512X 0,
IRIFN ICk > T SN 3 HY 4 L 25T (Mxl. Oasla) ORBENNTLER L TW5EZ &
Bk ot X517 OFEHMT 2 SBMICRET L 22855, LG2055 1354 T TR IFN A A8 % 7t
LU CTHliD 7 A L 2 B85 % I U Ty 3 aTREE A R IR X /=,

3. MRFEDHROMEIMEM v 212 1L.G2055 % 3EBMRIRS- U, £ D% 2 IS D 72 0 TIPENS B9
MERHTR Porphylomonas gingivalis 381 % ITEIEGL X 72, Z OFER, FE&GLUZPES I _EF O REJE 0 phifl & i
Pk, LG2055 5 c kARSIl c e, £/, LG2055 5 HOENTIX, MEXTF FTh
% f3-Defensin D¥H A LH L, KZETD P. gingivalis DE DI DP L TWBZ ENHE N E L Sz, X
512, MPIREALER CORIEMES A+ H A4 Y ORBIH STz, RO S &7z LG2055 1%, [
JEEN T D B -Defensin DFELAJI T 5 Z & T P. gingivalis DIEHE %2 PRI L. oG JEA 2 PR3 2 nlag A3
NE XN,

1) Sakai et al. 2014 PloS ONE 9(8) : €¢105370. DOI:10.1371/journal.pone.0105370
2) Nakayama et al. 2014 Sci Rep 4, 4638, DOI:10.1038/srep04638.
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Augmentation of Host Defense Mechanism by Oral Administration of &
Lactobacillus gasseri SBT2055 )
3
Fumihiko Sakai
Milk Science Research Institute, Megmilk Snow Brand Co., Ltd.

Lactobacillus gasseri is indigenous bacteria inhabiting the intestinal tract of human, and used in
fermented dairy products owing to its beneficial features. It has been proven that the human intestine- 0
originated probiotic bacterium L. gasseri SBT2055 (1.G2055) has several beneficial effects on human )
health: improvement of the intestinal environment, lowering the serum cholesterol concentration, and %
preventing abdominal adiposity. It is also reported that orally administrated probiotic bacteria
contribute to augmentation of host defense mechanism by altering the microbial balance or by
interacting with the host immune system. This study shows that oral-administration of LLG2055
augments the host defense mechanism.

1. Induction of IgA in the small intestine” : Oral-administration of 1.G2055 induced IgA production in

the small intestine and increased the ratio of IgA+ cell population in Peyer’s patch in mice. LG2055 ®

markedly increased the IgA production from B cells co-cultured with dendritic cells. In addition, it is 73

demonstrated that 1.G2055 stimulates dendritic cells to promote the production of BAFF, 1L-6, IL.- S

10, and TGF- all of which are critical for IgA production from B cells. Furthermore, TGF-f8 was "

critical for the production of BAFF, IL-6, I1.-10, and TGF-f itself from LLG2055-stimulated

dendritic cells. These results demonstrate that 1.G2055 induces IgA production from B cells by

stimulating the cytokine secretion from dendritic cells, and TGF- 8 produced by dendritic cells

stimulated by L.G2055 induces the production of BAFF, IL.-6, and IL.L10 by an autocrine/paracrine
fashion. »
2. Protection from influenza virus infection” : Oral-administration of L.G2055 to mice increased the §
survival rate of them after a lethal infection with influenza A virus and reduced both the virus =
w

replication and inflammatory responses in the lungs. Expression of antiviral genes, such as Mx1 and
Oasla, was induced in the lung tissue by oral-administration of .G2055. The further analysis has led
us to the speculation that the suppression of virus replication in the lungs of LLG2055 fed mice
derives from the protective effect in the intestine, where the type I IFN is suggested to be involved.
Therefore, it is suggested that oral-administrated LLG2055 initially stimulates the intestine, and then
enhances the host defense against influenza A virus infection in the lungs which are remote organs
from the intestine.

3. Prevention of periodontal disease: Mice were orally administrated with L.G2055 for 3 weeks, and
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then subsequently orally infected with Porphyromonas gingivalis. 1.G2055 treatment significantly

reduced alveolar bone loss and P. gingivalis-specific 16S rRNA levels in the gingival tissue.

Inflammation caused by P. gingivalis infection was also suppressed by LG2055 treatment.
Furthermore, production of f8-defensin-14 was significantly enhanced in the saliva of mice 3 weeks
after the oral-administration of 1.G2055. These results suggest that oral administration of 1.G2055

prevents periodontitis via up-regulation of the production of f§-defensin-14 in the oral cavity.

1) Sakaiet al. 2014PloS ONE9 (8): €105370. DOI:10.1371/pone.0105370
2) Nakayamaet al. 2014Sci Rep4,4638, DO1:10.1038/srep04638.

G U0ISS9Sg

1)V — No.123 (2015.9) — 53



N\ W\ e =\uw\ed S o

w\'w\Ner

+
el
v
= |
>
4

F70 RELTIAVVT] BRRE
Ty 3y b NEE OEER (BFEECRES)

tvar5-1
BhEMRZ TBh - A CEDMRMEEEM R DR
BmEXE

EXBERREER £HREF
ol || I 5

MENBEIRRCEE DR E, BRI 22 B 2322 20 5 2 W JRRE % Unloading &£ VY9, Unloading 1R RE
T, AR ZEME L. HBERE I DOF L WEENKRZ 5, ThEFRRHMEGZMR S WD . BEHMERZE 2 121
L 25— T RETHILE - BRI SR T, 2 2 CIRA . SRIEFEI 2 B 7 24 O R #
BoOMBAEHBME L, TR TIZ. Unloading K% F Tk 2 ¥ % F » ) & — ¥ Casitas B-lineage
Lympnoma b (Cbl-b) DR A L. HillldD R EICERE L IGF-1 OMaN Y 7+ 4T TH % Insulin
receptor substrate-1 (IRS-1) 22V +F VLT 5Z & T, ZTOMKGIRATHS S Z & DBHEMDOIFRK D
—DThBILAEMENITLA, ZL T, Cbl-b & IRS-1 OFESEF L. HiZEMEEMHIT 2 Xy 2 XTF
FT& % Cblin (Cbl-b inhibitor) Z#BAFEL 7z, L2 L. Chlin 3 XTF FTHD., EEKHNTT I /) XTF 4 —
VI END 72O KREORG 2 BELE Lz, KU TIE. Cblin OFER I, WHLEERIZ X 5 5%
Z4F. Chlin IZIZz B IRE D 4 2 AR L. ZOHBEMDRERGT Lz, 7o7ans 70y L%
F T Chlin ARECHI & MAA 724 & (BUF Cblin 2K) OR¥E %47 572, Cblin Kid, Sy o2 L7 F I2k 2
b &%) Cblin Bk X7 F F 2R U7z, F 72, Cblin KROFRELHEIUT AL F AFEUIERIC K 5 IRS-1 D55 fii % FH
FHL. HZEMAMHEIL 72, 2512, Cblin KAEFRIMEHL 72v 7 ZDMRHIZ Cblin A7 F F BFIET S
T AR L 7z, DLEDOKRIE, Cblin OBBEMERMILOFEBUCE R S L E A4, EHTET X0 EN X
Chblin OF|FH B AIREE %5 5,
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Session 5—1
A Novel Nutritional Approach against Unloading-mediated Muscle Atrophy
Takeshi Nikawa, M.D.

Department of Nutritional Physiology, Institute of Medical Nutrition,
Tokushima University Medical School

Skeletal muscle subjected to unloading conditions is vulnerable to be atrophied. We reported that
ubiquitin ligase Cbl-b play a role in unloading-mediated skeletal muscle atrophy: Cbl-b ubiquitinate and
lead to degrad IRS-1, an important IGF-1 signaling intermediate molecule, resulting in muscle mass
loss. We also reported that intramuscular injection of a pentapeptide, DGpYMP, mimetic of
phosphorylated site sequence of IRS-1, significantly inhibited denervation-induced skeletal muscle loss.
In the present study, we examined effects of oral administration of Cblin-like peptide (QDGYMPW)
transgenic rice on denervation-induced muscle mass loss. We first generated transgenic rice seeds in
which 15-tandem repeated Cblin-like peptide were fused to storage protein glutelin for expression. We
confirmed Cblin-like peptide was released from recombinant protein by digestion with chymotrypsin or
pancreatin in vitro. In addition, the digestive Cblin-like products inhibited Cbl-b-mediated IRS-1
ubiquitination. Moreover, dietary Cblin-like peptide transgenic rice seeds had inhibitory effects on
denervation-induced degradation of IRS-1 and skeletal muscle atrophy in vivo. Furthermore, we found
Cblin-like peptide in postprandial blood in mouse. Our present results suggest that Cblin-like peptide

transgenic rice may be available as a dietary therapy to prevent skeletal muscle atrophy.
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:-g ZLFHRICBIF BN BRI EREBL YV IESTICY T F )LDl
Professor & Chair
Department of Nutrition & Metabolism, University of Texas Medical Branch
Blake B. Rasmussen, Ph.D.

" HIL IR TIIHIEZE S TR RO A & BEEDOIL TIREE A 5343, M IZPE S AiAD & v 287 Bk f

v ENZOFRKO—D TRV EEZONS, SRIOFEETIE., MEAERA 2 V787 HEIZE OFLE 2

é D0, FMERES 2 V3 FEEEEZRRLY L IR T7OMITEESE 272012, KESLHEH

f VT B ARG A DO ITRIEISIE X 202 ONW T, T2 & ICliET 5, ST HRERE 7 3
fem & 87 B E HPEMOHEEIZED LS IZEb > TWBD ., ZOMIEANG T XA =X LI2DOWTig
T3, X512, BHRLUZEREZLSHRIEENIIHIG L 72B&05 2 Vs BROBEMBA ALt nws 72, 4
VST EMEIEHIESE C B HENC A LT, iRy v v 28 mTORCL Y 7/ F L O R - EHE A HENZEH
L7, & P COREDMENE SBT3,
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Session 5-2 2
=)
. . . . . . 3
Physical Activity and the Regulation of Nutrient Sensing @
. . . . —
and Signaling in Aging Muscle o
c
)
Blake B. Rasmussen, Ph.D.
Professor & Chair, Department of Nutrition & Metabolism, University of Texas Medical Branch
The loss of skeletal muscle size and function with aging, sarcopenia, may be related, in part, to an
age-related muscle protein synthesis impairment. In this presentation, data will show the extent to 0
which aging affects skeletal muscle protein synthesis and how nutrition and exercise or physical activity %_
can be strategically employed to overcome age-related protein synthesis impairments and slow the .
progression of sarcopenia. The cellular and molecular mechanisms responsible for how physical activity
and amino acids regulate protein synthesis and muscle growth will be discussed. In addition, the
presentation will include recent data from human studies highlighting the important role of nutrient
sensing and mTORC1 signaling in the etiology of anabolic resistance (i.e., the inability to increase
skeletal muscle protein synthesis in response to nutrients or physical activity).
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Session 5-3

The Importance of Amino Acid Nutrition in Sarcopenia Prevention

Hisamine Kobayashi
R&D Planning Department, Ajinomoto Co., Inc.

Skeletal muscle mass gradually decreases with increasing age. In particular, after 50 years of age,
about 1-2 % of the muscle mass is known to decrease every year. As a result, sarcopenia, which is
characterized by reduced muscle mass, muscle strength, and muscle function, occurs in the elderly.
Sarcopenia is related to impaired motor function. Elderly people with sarcopenia show a decline in
walking ability and have an increased risk of falls and fractures, which lead to decreased quality of life,
frailty, and loss of independence, as well as an increased risk of death.

In adults aged up to 40 years, skeletal muscle mass is maintained substantially constant by the
dynamic equilibrium of the synthesis and breakdown of muscle protein. Multiple factors are involved in
the development of sarcopenia. However, in terms of protein metabolism, muscle mass reduction is
caused by impairments in the muscle protein synthetic responses to anabolic stimuli, physical activity
and dietary intake, with aging. Among nutrients, oral intake of protein is important, as it increases
blood amino acid concentrations and enhances the supply of amino acids to skeletal muscles and muscle
protein synthesis. Conversely, although exercise stimulates muscle protein synthesis, it also
simultaneously leads to muscle protein breakdown. However, when amino acids are given in addition to
exercise, muscle protein synthesis is further stimulated and breakdown is suppressed, thereby inducing
muscle protein anabolism.

The intake of amino acids, particularly essential amino acids, promotes the synthesis of skeletal
muscle protein and leads to muscle protein anabolism in the elderly. Furthermore, among the nine
essential amino acids, leucine activates intracellular mTORCI1 and stimulates protein synthesis. Elderly
individuals who consumed an essential amino acid mixture that was rich in leucine (leucine content,
about 40 %, hereafter referred to as Amino 1.40) showed higher muscle protein anabolism than elderly
individuals who consumed a normal essential amino acid mixture (leucine content, 26 %). Furthermore,
in a recent study in older women, we found that the ingestion of 3 g of Amino LL40 promotes the
synthesis of muscle proteins to the same extent as the ingestion of 20 g of whey protein. Thus, Amino
L40 effectively promoted muscle protein synthesis in the elderly.

We then performed a randomized controlled study to evaluate the effectiveness of exercise, Amino
L40, and a combination of exercise and Amino L.40 in enhancing muscle mass and strength in
community-dwelling elderly sarcopenic women aged over 75 years. The exercise program included a
60-minute moderate intensity comprehensive training program that was performed twice a week, and 3 g
of Amino LL40 was consumed twice a day for 3 months. The results showed that the combination of
exercise and Amino .40 significantly increased muscle mass, muscle strength, and walking speed in
sarcopenic elderly women.

Thus, as the oral intake of Amino 1.40 effectively increased muscle protein synthesis, we believe that

it can be effective for preventing sarcopenia in the super-aged society.
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Session 5—-4

“Add 10 Min. for Your Health”: The New Japanese Recommendation for
Physical Activity Based on Dose-response Analysis

Motohiko Miyachi, Ph.D.
National Institutes of Biomedical Innovation, Health, and Nutrition

Physical inactivity is now identified as the third leading risk factor of Japanese mortality by non-
communicable diseases (NCDs). In Japan, the mean number of steps per day (a parameter for the
amount of moderate-to-vigorous PA (MVPA)) has decreased significantly over the past decade, from ~
8,000 in 1997 to~7,000 steps a day in 2009. Healthy Japan 21 (2nd edition) is a new initiative
launched in 2013 by the Ministry of Health, Labour and Welfare (MHWL) and will run until 2022. Its
aim is to reduce the number of deaths of people in the prime of their lives, prolong healthy years of life
and improve people’s quality of life. To do this, Healthy Japan 21 set a goal as “increase the number of
steps taken”.

Based on scientific evidence provided by the National Institute of Health and Nutrition (NIHN), the
MHWL established and published the Japanese official PA guidelines for health promotion
“ActiveGuide” in March 2013. ActiveGuide recommends performing 60 minutes of MVPA per day for
Japanese adults. However, it is difficult for the majority of the working population, because modern life
and commitments to work and family indeed reduce the time that each individual can allocate to PA.

Most importantly, the main message disseminated to the Japanese population is “+10,” representing
“add 10 minutes of MVPA per day”. To our knowledge, the implementation of such PA recommendations
in a governmental health promotion policy is a world first. It allows the involvement of people who have
already achieved the targeted 60 minutes per day, and to encourage the most sedentary individuals to
become progressively more active, thus targeting sedentary and more active people with the same simple
message.

The Japanese “+10” recommendation mainly results from the two following complementary reports:
First, the completion of a PA dose-response meta-analysis. Data has been extracted from 26 cohort
studies that investigated the relation between the amounts of PA and mortality / the relative risk for
some non-communicable diseases. We found that an increment of 1 METeh/week, which is equivalent to
2 - 3 minutes of MVPA per day, results in a 0.8% reduction of the average RR. Second, in the National
Health and Nutrition Survey (NHNS), Japan 2010, the data collected from a sample of 7876 people
indicated that 61% of the Japanese population would be willing to perform an additional 10 minutes per
day of PA. Taken together, these results provide room for an approximately 3.2% reduction of the RR
(2 -3 min X 4 = 10 min, so 0.8% X 4 = 3.2%), which is promising from a public health perspective.

The Japanese “+10” experience presented here may inspire other public health agencies, encouraging
them to consider an efficient but engaging low-dose PA message that fits the characteristics and needs

of their populations.
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Asahi Group Holdings Ltd.
Ajinomoto Co., Inc.
Ajinomoto General Foods, Inc.
ADEKA Corporation

API Co., Ltd.

Amano Enzyme Inc.

lbiden Co., Ltd.

[toen, Ltd.

Ueno Fine Chemicals Industry, Ltd.
Otsuka Pharmaceutical Co., Ltd.
Ogawa & Co., Ltd.

Kao Corporation

Kagome Co., Ltd.

Kaneka Corporation

Calpis Co., Ltd.

Kikkoman Corporation
Kewpie Corporation

Kyowa Hakko Bio Co., Ltd.
Kirin Co., Ltd.

Knorr Foods Co., Ltd.
Sapporo Breweries Ltd.
San-Ei Gen F.F.l,, Inc.
Suntory Holdings Limited
Shiono Koryo Kaisha, Ltd.
Showa Sangyo Co., Ltd.
Syngenta Japan K.K.

Soda Aromatic Co., Ltd.
Taiyo Kagaku Co., Ltd.

Dow Chemical Japan Ltd.
Takasago International Corporation
Danisco Japan Ltd.

Du Pont Kabushiki Kaisha
NAGASE & Co., Ltd.

NOF Corporation

Nichirei Foods Inc.

Nisshin Seifun Group Inc.
The Nisshin OilliO Group, Ltd,
Nippi Inc.

Coca-Cola (Japan) Co., Ltd.
Nippon Suisan Kaisha Ltd.
Nippon Flour Mills Co., Ltd.
Nippon Meat Packers, Inc.
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Monsanto Japan Ltd.

Nestle Japan Ltd.

Bayer CropScience K.K.

BASF Japan Ltd.

T. Hasegawa Co., Ltd.

FANCL Corporation

VCC Japan Co., Ltd.

Fuji Qil Co., Ltd.

FUJIFILM Corporation
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Matsutani Chemical Industry Co., Ltd.

Mitsui Sugar Co., Ltd.

Mitsui Norin Co., Ltd.
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Meiji Co., Ltd.

Morinaga & Co., Ltd.

Morinaga Milk Industry Co., Ltd.

Yakult Honsha Co., Ltd.

Yamazaki Baking Co., Ltd.

Megmilk Snow Brand Co., Ltd.

Unilever Japan Service K.K.

Riken Vitamin Co., Ltd.
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