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The 6th International Conference on “Nutrition and Aging”
OPENING REMARKS

Shuichi Kimura, Ph.D.
President, ILSI Japan

This will be the sixth International Conference on “Nutrition and Aging” sponsored by ILSI Japan.
The first meeting was held in 1991 in celebration of the tenth anniversary of ILSI Japan, at the
suggestion of Tetsujiro Obara, ILSI Japan’s first president. I fondly remember as though it were
yesterday the ailing president Obara addressing his opening remarks from a wheelchair. Twenty years
“ have passed since then. At that time, I did not think about hosting a second conference in Japan,
however, with the strong request from the ILSI headquarters, the second conference was held again in
Japan, the country with the world’s longest life span. As the third, the fourth, and the fifth
conferences were held in Japan in four year intervals, this has become customary. In each of the past
meetings, we discussed the nutritional issues of the time and chose appropriate nutritional topics
related to aging for researchers from home and aboard. Last time, we focused on several nutritional
problems related to life stages, and planned three sessions with the subtitle, “Healthy Aging”. The
first one is “Risk of Life-style Related Diseases and Characteristics of Nutrition by Life Stages,” the
second one, “Fetal Nutrition and Risk of Life-style Related Diseases,” and the third, “the Role of
Exercise and Nutrition for the Maintenance of QOL in People of Advanced Age”.

This conference’s subtitle is “Advanced Aging and Wellness-From Food Supply to Dietary Habits”.
Our society is aging more rapidly now, and we need to know appropriate nutrition and appropriate
physical activities for the elderly so that they can remain healthy. From this viewpoint, five sessions
have been organized: (1) Problems of Aging Societies, (2) Food Selection - What to Choose and When to
Eat, (3) Food Culture and Disease Structure, (4) The Role of Physical Activities and Nutrition, (5)
Nutrition and the Aging of the Brain.

On March 11th this year, Eastern Japan suffered from an enormous earthquake, the likes of which
occur once in a thousand years. What is remarkable, the damage caused by the earthquake drew
attention not only in Japan but from abroad as well. There have been numerous accounts of the
piteous health situation of the aging population living there. The deterioration of the surrounding
conditions has pushed they health of the aging population to extremes. I strongly feel that the
wellness of the aging population [superannuated population] is an extremely important topic. It is of
particular significance, I feel, that this conference will occur in a place with such a social background. 1

sincerely hope that many will attend and take part in the debates.

ILS! No.107 (2011.9) — 3
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ORGANIZATION

< Organizing Committee >

Chair

Shuichi Kimura
Toshiaki Aoyama

Mutsuo Iwamoto

Shuichi Kaminogawa
Tamotsu Kuwata
Shuhei Kobayashi
Takashi Sakata
Mitsunori Takase
Hideo Tsujimura
Takashi Togami
Tohru Nigshiyama
Shoji Fukushima
Kazuaki Masuda
Chieko Machida
Asahi Matsuyama
Takuji Yasukawa
Ryuji Yamaguchi

Suzanne Harris

< Planning Committee >

ORGANIZATION

President of ILSI Japan, Professor Emeritus of Tohoku University
The Nisshin OilliO Group, Ltd.

Society for Techno-Innovation of Agriculture Forestry and
Fisheries (STAFF)

Nihon University

University of Human Arts and Sciences

University of Human Arts and Sciences

Ishinomaki Senshu University

Morinaga Milk Industry Co., Ltd.

Suntory Holdings Limited

ILSI Japan CHP

Ex-Ajinomoto Co., Inc.

Japan Bioassay Research Center

Nichirei Suco Inc.

Nestlé Japan Ltd.

Kikkoman Corporation

Kao Corporation

ILSI Japan

ILSI

@ Program Committee of International Conference on “Nutrition and Aging”

Chair

Tamotsu Kuwata
Hiroyuki Okamura
Yoshihisa Katsuragi
Tetsuo Kaneko
Takashi Sakata
Ichizo Shinoda
Fumiko Sekiya
Yasuhito Tashiro
Shoei Hashimoto
Chieko Machida
Asahi Matsuyama

@ The University of Tokyo,

University of Human Arts and Sciences
T.Hasegawa Co., Ltd.

Kao Corporation

Meiji Co., Ltd.

Ishinomaki Senshu University
Morinaga Milk Industry Co., Ltd.
Takasago International Corporation
Meiji Co., Ltd.

Suntory Business Expert Ltd.

Nestlé Japan Ltd.

Kikkoman Corporation

“ILSI Japan—Endowed Chair of Functional Food

Science and Nutrigenomics” Committee of Satellite Symposium

Chair

Keiko Abe
Yuji Nakai

The University of Tokyo, Graduate School
The University of Tokyo, Graduate School
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ORGANIZATION

@ [ILSI Japan Research Committee Topics |

Chair

Ryuji Yamaguchi

Hajime Sasaki

Yasuhito Tashiro

Shoei Hashimoto

Hisako Hori

Takashi Togami

ILSI Japan

Carbohydrates Task Force, ILSI Japan

Meiji Co., Ltd.

Food Functionalities Research Committee, ILSI Japan

Meiji Co., Litd.

Biotechnology Research Committee, ILSI Japan

Suntory Business Expert Ltd.

Food Safety Research Committee, ILSI Japan

Suntory Business Expert Ltd.
ILSI Japan CHP

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

Chair

Tetsuo Kaneko
Motoharu Arai
Riichirou Uchida
Atsushi Okiyama
Yoshihisa Katsuragi
Fuminori Kawabata
Kazuhiko Kuwata
Mitsutaka Kohno
Ichizo Shinoda
Muneshige Shimizu
Hiroshi Sugiyama
Shuichi Segawa
Toshiharu Nagai
Yoichirou Nishizawa
Yukiko Hashimoto
Michio Hadori
Shigeru Hiramoto
Kimiaki Fukuhara
Chieko Machida
Tsunaya Yatake
Akie Yonekubo

O =R

‘Kazuo Sueki
Aki Takada

ILSI Japan Secretariat

Meiji Co., Ltd.

NOF Corporation
Kikkoman Corporation
Ajinomoto Co., Inc.

Kao Corporation

Nippon Suisan Kaisha, Ltd.
Miyoshi Oil & Fat Co., Ltd.
Fuji Oil Co., Ltd.

Morinaga Milk Industry Co., Ltd.
Nippon Meat Packers, Inc.
Asahi Group Holdings, Ltd.

Sapporo Breweries. Litd.

Tsukishima Foods Industry Co., Ltd.

Takasago International Corporation
Du Pont Kabushiki Kaisha

Calpis Co., Ltd.

Nisshin Pharma Inc.

AOHATA Corporation

Nestlé Japan Ltd.

Showa Sangyo Co., Ltd.

ILSI Japan

ILSI Japan
ILSI Japan
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CONFERENCE AT A GLANCE

8:30

9:00

10:00

11:00

12:00

13:00

14:00

16:00

17:00

18:00

19:00

CONFERENCE AT A GLANCE

[The 6th International Conference on Nutrition and Aging]

[Events for the 30th Anniversary Year)

%28, September

* 29, September

%* 30, September

8:30- 8:30- 8:30-

REGISTRATION REGISTRATION REGISTRATION

9:00-9:10 9:00-13:30 9:00-12:00

OPENING REMARKS SESSION 3 The University of Tokyo,
9:10-11:40 The Role of Physical Activity ILSI Japan Endowed Chair of

Topic for an Aging Society

11:40-13:10

SESSION 1

Food Selection -

What to Choose and When to
Eat?

13:10-14:20
Lunch & Poster Session

and Nutrition

Functional Food Science and
Nutrigenomics

12:00-13:10
Lunch & Poster Session

14:20-14:50
The 30th Anniversary of
ILST Japan Special Lecture

13:30-14:40
Lunch & Poster Session

14:50-17:40
SESSION 2

Food Culture and the Structure

of Disease

17:40-19:00
Reception

14:40-18:30
SESSION 4
Nutrition and the Aging Brain

13:10-18:20
ILSI Japan
Research Committee Topics

18:20-18:30
CLOSING REMARKS

ILSI No.107 (2011.9) — 9




JOJ3 A

Ja7<o 4

ILSI Japan30 BERESE6E [RELEIAV T EESE
(BEBRHESOY TV X ZA—BHEEH,» S BITEIEZT)

* 9 H28H (K)
8:30 - 217 - B
9:00- 910 HED®EE AFH{E— (ILSI Japan)
BERMSOER
EE #B X GRRAFSEHAIMBOHRER)
9:10 - 10:40 [BEEIDETEENCT DEBDZIREEE] MUSATF (RRAZSEHSREATRERS)
B SinEX GtEZEA BMKELHRRIMERREREY 5 —)
10:40 - 11:20 [BREHBDIRIRESEDFEE] =659 (SWAZE)

11:20-11:30 BRNS

11:30 - 11:40 w2

tyari1i BORR —@A2RRL. VOEXEZH?—
EE RB R (BEEEXE)
11:40 - 12:20 [BROKDEBDER] BREF (BIfTECEAN BEE - REWEA)

12:20 - 13:00 [BEXREF] I\BIEE (BEEBAFERF )
13:00 - 13:10 BRINE

13:10 - 14:20 BBIRAY—tvI¥3y

30 AFESFRREEE
E& P_LEE3 (LS| Japan CHP)
14:20 - 14:50 [[REETAIVIWER] | —HERBOENIT] AHHE— (ILSI Japan)

tyial2 BXYtEERBE
ER RBEE (MITHEA BIfRRE - REWRM)
14:50 - 15:30 [B—Ov/NICHBIFEDIHERERVHEZICDNTDEE]
—D2 -7 - N> (LS| Europe)

16:30 - 16:10 [BEICEBOIIENEREBEETD SRS wEEs (£./—IBEHKASH)

16:10 - 16:50 [PESHRBICHTDIRERECEET DIFREMHERICDONT]
& B (PERE - BREEWEMN)

Al

16:50 - 17:30 [LFBYIEBICHITDREERE - PEFEO 1 JIVIEDSBHIND

=]
B (D1OKXKZE PIYPHEMR

g U

17:30-17:40 BRELE

17:40 - 19:00 LFay

70— ILSI No.107 (2011.9)



PROGRAM

PROGRAM

[The 6th International Conference on Nutrition and Aging]
(Advanced Aging and Wellness-From Food Supply to Dietary Habits)

* Wednesday, September 28

8:30 - REGISTRATION
9:00 - OPENING REMARKS Dr. Shuichi Kimura (ILSI Japan)

Topic for an Aging Society
Chair : Dr. Minoru Kamata (Institute of Gerontology, The University of Tokyo)
9:10 - 10:40 Aging Well -Looking beyond Nutrition to Lives of Older Persons-
Or. Hiroko Akiyama (Institute of Gerontology, The University of Tokyo)

Chair : Dr. Mutsuo lwamoto (Society for Techno-Innovation of Agriculture, Forestry and Fisheries)
10:40 - 11:20 Food Demand: Present and Future Topics
Dr. Seiji Mitsuishi (Miyagi University)

11:20 - 11:30 Q&A

11:30 - 11:40 Coffee Break

Session 1 Food Selection - What to Choose and When to Eat?
Chair : Dr. Takashi Sakata (Ishinomaki Senshu University)
11:40 - 12:20 Health Promotion and Food Choice
Dr. Yoshiko Ishimi (National Institute of Health and Nutrition)

12:20 -13:00 Chrono-Nutrition Dr. Hiroaki Oda (Graduate School of Agricultural Sciences,

ersit
13:00 - 13:10 Q&A Nagoya University)

13:10 - 14:20 Lunch and Poster Presentation

The 30th Anniversary of ILSI| Japan Special Lecture
Chair : Takashi Togami (ILSI| Japan CHP)
14:20 - 14:50 "Nutrition and Aging" Research - Footprint of a Researcher

Dr. Shuichi Kimura (ILSI Japan)

Session 2 Food Culture and the Structure of Disease
Chair : Dr. Shinkan Tokudome (National Institute of Health and Nutrition)
14:50 - 15:30 Harmonisation of Micronutrient Requirements in Europe
Dr. Nico van Belzen (ILSI Europe)

15:30 - 16:10 A Survey of Dietary Factors Influencing the Smaller Proportion of Obese People in Japan
Dr. Naoki Midoh (Knorr Foods Co., Ltd.)

16:10 - 16:50 Nutritional Status and Related Non-Communicable Diseases among Elderly Chinese
Jian Zhang (Institute of Nutrition and Food Safety, Chinese Center
for Disease Control and Prevention)

16:50-17:30 The Dining Table and a Family Centered around Wheat
— An Example from the Uyghur in Xinjiang, China —
Dr. Mizue Kumagai (Cairo University Center for Asian Studies Research Fellow)

17:30-17:40 Q&A

17:40 - 19:00 Reception

ILSI No.107 (2011.9) — 17
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PROGRAM

% Thursday, September 29

8:30 -

REGISTRATION

Session 3 The Role of Physical Activity and Nutrition

9:00 - 9:40

9:40 - 10:20

10:20 - 11:00

11:00 - 11:10

11110-11:20

11:20 - 12:00

12:00 - 12:40

12:40 - 13:20

13:20 - 13:30

13:30 - 14:40

Session 4

14:40 - 15:20

15:20 - 16:00

16:00 - 16:10

16:10 - 16:20

16:20 - 17:00

17:00 - 17:40

17:40 - 18:20

18:20 - 18:30

Chair : Dr. Shuhei Kobayashi (University of Human Arts and Sciences)
Dietary Reference Intakes for the Elderly
Dr. Satoshi Sasaki (Graduate School of Medicine, The University of Tokyo)

Activity Energy Expenditure and Body Composition Throughout the Adult Life Span
Dr. Klaas R Westerterp (Maastricht University)

Effects of Exercise-Training-Induced Hormonal Changes on Body Composition
Dr. Tetsuya lzawa (Graduate School of Doshisha University)

Q&A

Coffee Break

Chair : Dr. Tamotsu Kuwata (Graduate School of University of Human Arts and Sciences)

Nutritional Intervention for Sarcopenia
Dr. Satoshi Fujita (Ritsumeikan University)

Hot Topics on the Relation of Nutrients and ADL in Elderly People
Dr. Toshio Okano (Kobe Pharmaceutical University)

Protein Supplement for Enhancing Effects of Exercise Training and Its Timing for Ingestion
Dr. Masao Mizuno (Hokkaido University, Graduate School of Education)

Q&A

Lunch and Poster Presentation

Nutrition and the Aging Brain

Chair : Dr. Shuichi Kimura (ILSI Japan)
Brain Aging Dr. Matteo Cesari (University of Toulouse)
Sleep in Elder People and the Strategy for Improvement

Dr. Yoshihiro Urade (Osaka Bioscience Institute)
Q&A

Coffee Break
Chair : Dr. Yoshihiro Urade (Osaka Bioscience Institute)
Brain Fitness Through Exercise: Exercise Promoting Hippocampal Functions
Dr. Hideaki Soya (University of Tsukuba

Graduate School of Comprehensive Human Sciences)
Higher-Brain Network Involved in Mastication

Dr. Yuji Masuda (Graduate School of Dentistry, Matsumoto Dental University)

Flavor Preferences Across the Life Span: Birth to Aging
Dr. Gary K Beauchamp (Monell Chemical Senses Center)

Q&A

ILSI No.107 (2011.9) — 13
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10:45 - 11:00 [FFRETTFRRBINTD SHBNEREMEEET AT D)
8HRE MEEA BRNBERMZNTZ—)

N7>FIAT 2 THRAOHRER
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PROGRAM

(Events for the 30th Anniversary Year)

% Friday, September 30
8:30 - REGISTRATION

The University of Tokyo, ILSI Japan Endowed Chair of Functional Food Science and Nutrigenomics
(Nutrition and Anti-Aging — Scientific Investigation by Genomics)

I Opening Remarks
9:00- 9:20 Nutrition and Anti-Aging — Scientific Investigation by Genomics
Dr. Keiko Abe (The University of Tokyo, Graduate School)

I Anti-Aging and Functional Food Factors
Chair : Dr. Keiko Abe (The University of Tokyo, Graduate School)
9:20- 9:35 Biochemical Investigation and Gene Expression Analysis of the Immunostimulatory
Functions of an Edible Salacia Extract in Rat Small Intestine
Yuriko Oda (FUJIFILM Corporation)

9:35- 9:50 Expression Change of the Insulin Signaling Pathway Related Genes
in Liver of Type 2 Diabetic GK Rats by Administration of Persimmon Peel Extract
Ryoichi lzuchi (Toyo Institute of Food Technology)

9:50 - 10:05 Administration of Tomato Modifies Hepatic Glucose and Lipid Metabolism in Mice
Dr. Koichi Aizawa (Kagome Co., Ltd.)

10:05-10:20 Stress Regulation by Inhalation of(R)-(-)-Linalool as Seen from Gene Expression Analysis
Or. Akio Nakamura (T. Hasegawa Co., Ltd.)

10:20 - 10:30 Coffee Break

I Recommended Mineral Intake, Genomics and the Current Evidence
Chair : Dr. Keiko Abe (The University of Tokyo, Graduate School)
10:30 - 10:45 The Novel Mechanism of Phosphorus Homeostasis -
A DNA Microarray Analysis in High-Phosphorus Diet Administrated Rat Kidney
Dr. Yuji Nakai (The University of Tokyo, Graduate School)

10:45-11:00 Hepatic Gene Expression Analyses for Assessment of a Reference Iron Intake
Dr. Asuka Kamei (Kanagawa Academy of Science and Technology, KAST)

IV Anti-Aging, Worldwide Research Trends
Chair : Dr. Keiko Abe (The University of Tokyo, Graduate School)
11:00 - 11:30 Chinese Strategy on Anti-Aging Research Trends
Or. Zhengwei Fu (Zhejiang University of Technology)

11:30 - 12:00 Metabolism and Anti-Aging by Caloric Restriction
Dr. Rozalyn M Anderson (University of Wisconsin-Madison)

12:00 - 13:10 Lunch and Poster Presentation
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—TBREBEFNFEOERE -]
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(N1 AF7/09 —FRa)
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UFp—R «§ D1 )LOA (EST ) - ")

16:30 - 16:40 RR
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[ERR2HER]
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N\EB— (£ SRYEZHRHIE)

17:20 - 17:50 [B&RUAZFHEOHF LLEHR~REY—YY (MOE) 7 7O0—F]
BHES (et

[fERE#ER Pt % — (CHP)]
17:50 - 18:20 [ILSI Japan CHP O#t=EitiEa)
PEE3 (LS| Japan CHP (BE#HER ALY SY—))

18:20 - 18:30 EiEN2E32Y WOra (LS| Japan)
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PROGRAM

ILSI Japan Research Committee Topics
Chair : Dr. Shuichi Kaminogawa (Nihon University)

(Carbohydrates Task Force)
13:10 - 14:40 The Search for a New Method to Measure Blood Glucose Response
Dr. Shuichi Kimura (ILSI Japan)

In vitro Measurement of Glycemic Response of Foods and Meals Based
on Glucose Releasing Rate (GR) Hideshi Kumai (Meiji Co., Ltd.)

Toward Practical Application of the GR Method Dr. Yukiko Nakanishi (Koshien University)

(Food Functionalities Research Committee)
14:40 - 15:30 Evaluation Method of the Effect of Nutrition and Food Composition on Brain Function
-Utility of Behavioral and Pharmacological Technigue-
Dr. Hiroshi Takeda (International University of Health and Welfare)

(Biotechnology Research Committee)
15:30 - 16:30 Progress Toward the Use of Healthy Omega-3 Fatty Acid Producing,
Genetically Modified Soy as a Food
Or. Richard S Wilkes (Monsanto Company)

16:30 - 16:40 Coffee Break

Chair : Dr. Tohru Nishiyama (ex-Ajinomoto Co., Inc.)
(Food Safety Research Committee)
16:40 - 17:20 Threshold of Toxicological Concern (TTC) Concept and Safety Assessment
of Food Additives
Dr. Yoichi Konishi (Oklahoma Medical Research Foundation, OMRF)

17:20 - 17:50 What is the MOE Approach?
- New Risk Assessment Tool for Genotoxic Carcinogen in Food
Dr. Kenkichi Fujii (Kao Corporation)

(Center for Health Promotion, CHP)
17:50 - 18:20 ILSI Japan CHP Activities to Benefit Society
Takashi Togami (ILS| Japan CHP)

18:20 - 18:30 CLOSING REMARKS
Dr. Ryuji Yamaguchi (ILSI Japan)
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The 6th International Conference on “Nutrition and Aging”

Advanced Aging and Weliness-From Food Supply to Dietary
Habits

Topic for an Aging Society

Session 1 Food Selection - What to Choose and When to Eat?
The 30th Anniversary of ILSI Japan Special Lecture

Session 2 Food Culture and the Structure of Disease

Session 3 The Role of Physical Activity and Nutrition

Session 4  Nutrition and the Aging Brain



S
4K
2 i
i

if=

~

I .
2J| vy 3

=
)

Yo

0 A4S
%

w2 I 3

g

t“>a>4| vy aL3

ILSI Japan 30 Bt H£6 M [RESIAVVT| EERE
BaEkttsDESE

HEihttanRE

=SRHOEFEZENCTIED S HRTHEEE

Bl BAF
RRAEEHHSBREARRE &R

DPRETEHENERE A DS SEICEMLTWD, ZLT 2082 75 EoADD 2 f5IC8mL,
BMADD20%% 502 & FRINTWS, BAOEBANICETLAZT —FMNRERT 52 813, < OREE
Ei3D LoNBEFELE+oEBOEENTED L ThHhD, 20 FEU LICRATEED L EEZICHN S
Ao E R A 6000 B DAETERAEIC LD &, BHED 7THD 70 RBIXNTR D ERAICBESLENMETTHZ &
BEHLMIRY . 1EFREN 80, 0 NRECHMNENMERESND Z LRG0 ote, —FHLctkED 9 FILLER
70 RACEDDHRAICEMERMET T2 Z B850 >TWV 3,

ZOFEBRN ST RE 2 0OOBELBRENTIRENS, (1) BXHEOEE, £LT (2) BRN
BIEo» e o THIRERAEFRELZEET L Z L ThD, TOEDICIE, BREOLFEL LEETS
ZEIZRY, Ex OBEFRFENCER TIERL . BEEOEFREBNEVTEWEBF CABRRELZEZ SN
METHD, e 2iE, S0BMODEHERKEANEPRITICITS ZE 2R LA LTWAERREEZHEB L TH
5L L, BEIBEBTEET TRy, RLELTH S, BMEORIBEEN CEAN TOIZIVEN
DT TR, BIIREOMIZ, FEN., L, £ L THE0R, RCEHRAEEZHA TV D, B
mlnE DAEEIZB VTN E BICETETEEIR D, APEEEE LA, ErLEHETLERTLIARL
REZREELR2TNVE RS20, 20D, a3a=T 42827 A T35 EB8RkdDbND,

20 — ILSI No.107 (2011.9)



ILSI Japan 30th Anniversary; The 6th International Conference on “Nutrition and Aging”
Topic for an Aging Society

Topic for an Aging Society
Aging Well
-Looking beyond Nutrition to Lives of Older Persons-

Hiroko Akiyama, Ph.D.
Professor, Institute of Gerontology, The University of Tokyo

The older-old population is rapidly increasing in Japan. By next 20 years, people age 75+ will double
in number and account for 20% of the total population. What little data is available on the state of the
older population in Japan suggests that many are well enough to lead ordinary lives with minor
assistance. In a study tracking the aging patterns of 6,000 older persons over 20 years, it has been
shown that 70% of men began to see a gradual decline in their self-sustainability only around the age of
75, and 10% retained their self-sustainability into their 80s and 90s. For women, 90% began to
experience a decline from their early-70s.

Such findings suggest two important tasks we need to take up: (1) to extend years with self-
sustainability; and (2) to create an environment where people fully enjoy their lives at all life stages.
Having properly understood the realities of their lives, we need to create a living environment with a
broad vision, looking beyond individual element to actual lives. For example, we might think about an
environment in which an eighty years old woman might enjoy planning a small day out to go to a
certain place with a certain person. At stake is not the equipment. It’s the same for food. The food
for the elderly should not be all about food that is healthy and practical. Food has various physical,
psychological and social functions in addition to nutrition. Food becomes increasingly important in the
lives of the older-olds. We should create food and environment that older persons would enjoy and

enrich their lives. It may require designing a community as a whole.
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ILSI Japan 30th Anniversary; The 6th International Conference on “Nutrition and Aging”
Topic for an Aging Society

Topic for an Aging Society
Food Demand: Present and Future Topics
Seiji Mitsuishi, Ph.D.

Professor, School of Food, Agriculture, and Environmental Sciences,
Miyagi University

In order to consider food issues for the future, the most important prerequisite is clear understanding
of the difference between “science” and “technology” as well as how we position both from now on. In
Japanese, we normally say “science” or “scientific” in one word and this sometimes means both
“science and technology” rather than “science-based technology”. Understanding this difference is
crucial for our future. Simply, “science” is the observation of natural phenomena, identification,
validation, description, experimental study, and their theoretical explanation, whereas the “technology”
is the application of science, in particular, for industrial and commercial use. We need to question why
we confused, and this conceptual misuse looks like one of major sources of problems in Japan. As a
result of this confusion, the situation like “scientifically safe” but “emotionally unacceptable” always
occurs. In order to thrive for the future, we need to overcome this hurdle, stated another way
“scientifically safe” and “emotionally or psychologically safe”, and this is strongly related to the issue of
genetically modified organisms or GMOs.

According to the USDA, total production and consumption of world grain and oilseeds supply and
demand situation as of July 2011 (Crop Year 2010/2011 total) in wheat, rice (milled base), coarse grains,
and oilseeds are about 2.7 billion tons. Total production decreased about 39 million tons from the year
of 2010 to 2011, and being forecasted to decrease another 20 million tons due to continuous reduction of
wheat and coarse grain production. In this situation, Japan has been and will import about 31 million
tons of grains and oilseeds annually. Breakdown is; 5.2 million tons of wheat, 0.7 million tons of rice,
19 million tons of coarse grains, and 5.9 million tons of oilseeds. Out of 19 million tons of coarse grains
and 5.9 million tons of oilseeds, corn accounts for 16 million tons, and soybean account for 3.4 million
tons respectively. Taking the example of corn, 12 out of 16 million tons are used for livestock feed use.
Briefly, one million tons of corn import every month, and Japanese livestock industry cannot survive
without this continuous flow of “invisible infrastructure” and this has been worked as an important
social system for Japanese food and livestock industry just like oil import from the Middle East.

Another interesting point is that these grains mainly come from the North America. We can
estimate import volume of GMOs by multiplying the percentage of planted varieties of GMOs in these
region. My calculation shows that at least 17 million tons of GMOs are imported to Japan annually. In
order to discuss current challenges and future strategies, we need to grasp basic numbers, and this
makes our discussion more realistic.

Finally, as the World Bank mentioned, there are five important uncertainties so far; land, water,
climate change, energy prices, and technology. While these five are all very important, I believe that
the role of life science and biotechnology in particular have immense. According to the United Nations
Population Prospectus, world population of 7 billion in 2011 will be about 9.2 billion in 2050, and exceed
10 billion in 2085. After all, food issue is an issue of resource allocation, and ultimately population
issue. If so, we need to be “scientific” and use “science-based technology” to overcome this issue in a

sustainable manner through understanding the natural environment and our life.
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ILSI Japan 30th Anniversary; The 6th International Conference on “Nutrition and Aging”
SESSION 1 Food Selection - What to Choose and When to Eat? -

SESSION 1-1

Health Promotion and Food Choice

Yoshiko Ishimi, Ph.D.
Department of Food Function and Labeling
National Institute of Health and Nutrition

Elderly people now account for approximately 23% of the total population of Japan, which is becoming
a super-aged society. Needless to say, the proper diet and physical exercise from a young age are
important factors for preventing the occurrence of lifestyle-related diseases, and ensuring a healthy old
age.

As the health policies of the government, specific targets for nutrition and diet, physical exercise, and
so on are indicated in the Health Japan 21 campaign. Regarding nutrition and diet, prefectures and
municipalities are compiling and implementing health promotion plans that set targets for proper food
intake and behavioral changes and environment building for this purpose. In addition, in 2000 the
Ministry of Health and Welfare, the Ministry of Agriéulture, Forestry, and Fisheries, and the Ministry
of Education, Science and Culture jointly compiled Dietary Guidelines for the realization of a high-
quality dietary lifestyle emphasizing enhancement of the quality of life. Furthermore, the ministries
have issued the Japanese Food Guide Spinning Top, which informs the nation what should be eaten and
how much in an easy-to-understand manner. On the level of nutrients, meanwhile, the Ministry of
Health, Labour, and Welfare has compiled the Dietary Reference Intakes for Japanese (2010), which are
standards for energy and nutrient intake aimed at maintaining and promoting health and preventing
lifestyle-related diseases. In addition, the Food with Health Claims system has been established as a
system for regulation of food labeling to correctly inform people about nutrition and health information
of foods.

It is on the basis of these health and nutrition policies of the government that we choice our foods and
conduct our lives according to our individual intentions. On the other hand, the ratio of death due to
lifestyle-related diseases, such as hypertension, cardiovascular disease, cerebrovascular disease,
diabetes, and cancer, accounts for 60% of the total number of deaths. According to the results of the
National Health and Nutrition Survey from 1946, the intake of animal fat was increasing and the
intake of carbohydrates was decreasing. In addition, although it has been on a downward trend in
recent years, the fiscal 2009 survey showed that the intake of salt per day remained high at a total
average of 10.7 grams for people aged 20 years or over. As usual, there was a shortage in the intake of
caleium, especially among adult men and women. It has been pointed out that elderly people in
particular require more vitamins that play an important role in bone metabolism, such as vitamin D
and K. In view of the fact that the occurrence of osteoporosis is increasing year by year, and fractures
are the third highest cause for becoming bedridden, the maintenance of healthy bones is an important
factor in extending a person’s healthy lifespan.

In this lecture, I will consider what we should eat and how to choose it in order to enjoy a healthy old

age.
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SESSION 1-2

Chrono-Nutrition

Hiroaki Oda, Ph.D.
Associate Professor, Graduate School of Agricultural Sciences, Nagoya University

The mammalian circadian pacemaker in the suprachiasmatic nucleus (SCN) synchronizes behavioral and
physiological rhythms by acting as a molecular oscillator. It consists of intertwined positive and negative
transcription/translation feedback loops involving a set of clock genes. The SCN synchronizes subsidiary clocks in
the periphery. Further, the mechanism by which humoral and neural factors synchronize the peripheral clock has
been clarified. Recent studies using genetically modified animals such as Clock mutant and Bmall knockout mice
demonstrate that clock genes have a significant role in metabolic regulation. However, it may not be sufficient to
verify the physiological significance of the circadian rhythm. The problem is that phenotypes of mice carrying
clock gene mutations are not necessarily related to the functions of the respective genes in rhythm generation.
Physiological disorders by abnormal rhythm could be considered to occur due to 2 different causes. The first is a
direct and primary cause that the clock gene itself induces the pathological effect at a molecular level. The other is
an indirect and systematic cause that the abnormal rhythm itself induces physiological abnormality at a system
level in genetically normal animals. Therefore, it is necessary to establish the characteristics of genetically
normal animals.

To address these issues, we adopted a nutritional approach on the basis of the idea that irregular eating habits
might disturb the liver clock. The liver clock is a self-sustained circadian oscillator; however, the mechanism by
which the liver clock operates stable circadian oscillations and its physiological significance remain unclear. In
the present study, we found that microenvironmental factors surrounding hepatocytes are required for self-
sustained circadian oscillators. Furthermore, we evaluated the physiological significance of the circadian rhythm
by suppressed feeding rhythm without changing the energy intakes. Our experiments demonstrated that regular
feeding plays a significant role in cholesterol homeostasis through the liver circadian rhythm. Peripheral clock
control and the relevance of the circadian rhythm to physiology and disease are major questions in mammalian
circadian biology. We examined these issues by characterizing the hepatic circadian clock. Liver is an important
peripheral tissue, and changes in its metabolic rhythms are implicated in lifestyle-related diseases. Isolated
hepatocytes sustained cell-autonomous circadian oscillations, and microenvironmental factors are found to be
required for their maintenance. If feeding is the dominant Zeitgeber for the liver clock, disruption of the regular
feeding rhythm should disturb it and affect health adversely. We established a suppressed feeding schedule
regimen constituting a high-cholesterol diet delivered every 6 h without changes in energy and cholesterol intake.
We found that rats exposed to this regimen developed hypercholesteremia. In the liver, the rhythmicity of
expression of several clock genes was disrupted. Further, the nocturnal expression of the CYP7A1l gene, which
encodes the rate-limiting enzyme for the conversion of cholesterol to bile acids, was shifted to a diurnal pattern.
Moreover, suppression of a regular feeding rhythm increased the secretion rate of VLDL cholesterol from the liver
and decreased the excretion of fecal bile acids. Our observations suggested that feeding rhythm might affect
cholesterol homeostasis through circadian transcriptional regulation of the CYP7A1 gene. These findings
indicated that irregular eating style disturbed the liver clock and subsequently increased the risk of arteriosclerosis
such as hypercholesterclemia. Our results demonstrated that not only the amount and quality of food but also the

timing of meals has crucial health implications.
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DT 7 a7 A NVOGRERD THE T 247 34 FRENBEELZ LT A =X h%BRL, —HEBREOA
MTHDHZEEZAPC LT, o, ZOWEBT U MBICER T MHEE0S B2 AVEL, vV —XERAW23%
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BEER- L (1986), (4) =4 P> 7 () B3 2 BRI . BASREAEZIIARY»N? 2HIR L L 8
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352 &L (Immunology Letters, 17, 351-355, 1988), (5) MEEHIONKFIZEAT M4 : = U b U BINCHRIR
OO R T UVBBRZ N, M. RERICEREE L ERICAR TS - & (J. Vitaminol. 7 (3) 231-236, 1961), £/
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V27 BENZ E &R LU (J. Nutr. Sci. Vitaminol. 56, 293-298, 2010)
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The 30th Anniversary of ILSI Japan Special Lecture

“Nutrition and Aging” Research - Footprint of a Researcher

Dr. Shuichi Kimura, Ph.D.
President of ILSI Japan

It has been more than thirty years, since I first joined in ILSI activities. Soon after the establishment of ILSI
U.S.A., I was asked by Dr. Tetsujiro Obara, the founder of ILSI Japan, to become the Japanese representative of the
“expert committee of nutrition” at headquarters. The committee consisting of ten nutritionists always discussed a
wide range of nutrition topics actively, gave me many insights and influenced the direction of my research.

This International Conference on “Nutrition and Aging” was started by Dr. Obara and this is the 6th conference
since then. I have been involved from the beginning as a chairman or as a member of the organizing committee.
Looking back, the themes and sessions of each conference always reflected health issues that had arisen at that
time. I recommended the theme “Nutrition and Aging” to the first chairman of the conference, Dr. Obara,
because I thought this theme is very appropriate for an international organization like ILSI, besides the fact that it
was my main research topic. It is my great joy to know that the international conference was held on this very
theme for six times over twenty years. In commemoration of the 30th anniversary of ILSI Japan, I would like to
talk about my nutrition research on aging, as a nutritionist supporting this conference.

(1) Research on food preference and health : Before and after the Second World War in Japan, high salt intake in
Tohoku was considered to be a major factor in increasing health risk and shortening life-span. Therefore, I studied
the mechanism of high salt intake using animals. I showed that not only genetic factors but also a low protein
intake contribute to the high salt intake, and that these findings also applied to humans (Physiology & Behauvior 49
(5) :997-1002, 1991)

(2) To prove the hypothesis by Bray et al. that enterostatin derived from a procoenzyme reduces fat intake, I
synthesized the penta-peptide enterostatin, labeled it, and analyzed the effect of enterostatin injected into rat
hypothalamus using microdialysis. Our results showed that enterostatin suppresses appetite through the
serotonin-dopamin balance in the hypothalamus and that it may prevent obesity (Neurosci. 320:96-98, 2002).

(8) Identification and prevention of reactive oxygen species which accelerate aging : During the study of the
mechanism by which pheophorbide (degradation product of chlorophyll) causes photosensitive dermatitis, I
identified that the generation of singlet oxygen is responsible for this dermatitis. I also found that pheophorbide
tends to accumulate in cancerous tissue and this study became the foundation for the cancer diagnosis and
treatment utilizing lasers (Yakuigakuzasshi 104 (5) : 423-439, 1984). With this research, I was invited to give a
special lecture at the Pharmaceutical Society of Japan (1983) and also served as the organizer and the chairman of
the workshop at the International Cancer Association held in Budapest (1986).

(4) Basic research on aging : Does a moderate diet lead to longevity? To answer this question, I conducted
studies using animals and cells and demonstrated that moderate diet increases the life-span of small intestinal
epithelium and that it increases immune competence a suppresses cancer caused by chemical substances
(Immunology letters 17:351-356, 1988). :

(5) Research on nutrition and fetal development : Using fertilized chicken eggs, I have shown that a lack of
pantotenic acid during the fetus period increases the risk of congenital anomaly in the brain and eyes (J. Vitaminol.
7 (3) 281-236, 1961). Also, rat pups born from mothers, who were given a low nutrition diet during early gestation,
tend to become obese and to develop metabolic syndrome (J. Nutr. Sci. Vitaminol. 56:293-298, 2010).
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SESSION 2—1

Harmonisation of Micronutrient Requirements in Europe

Nico van Belzen, Ph.D.
Executive Director, ILSI Europe

In Europe, differences in micronutrient reference values and in the way they are established exist
even between neighbouring countries. Recently, both the research directorate and the health and
consumer affairs directorate of the European Commission (EC) have taken initiatives to harmonise
micronutrient recommendations.

The EC’s research directorate issued an open call for a Network of Excellence project to harmonise
micronutrient requirements, which was granted to a consortium of more than 30 partners coordinated

by ILSI Europe (www.ilsi.eu). The project, EURRECA (www.eurreca.org), was started in 2007 and

runs for five years. EURRECA is developing tools to systematically derive and maintain micronutrient
reference values, such as best practice guidelines, systematic reviews and online databases like Nutri-

RecQuest (http://www.serbianfood.info/eurreca/). The main part of the presentation will provide an

overview of EURRECA’s approach and results thus far.

The EC’s directorate for health and consumer affairs asked the European Food Safety Authority to
review the existing dietary reference values. Thus far EFSA has published a Scientific Opinion on
principles for deriving and applying Dietary Reference Values. (http://www.efsa.europa.eu/en/
efsajournal/pub/1458.htm).

EURRECA widely disseminates its results, including to EFSA, WHO, FAO, national bodies that

address micronutrient recommendations, and other stakeholders.

The European Commission financially supports the work presented (EURRECA, grant nr.
FP6-036196-2).
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SESSION 2—2

A Survey of Dietary Factors Influencing the Small Proportion

of Obese People in Japan
Naoki Midoh, Ph.D.
Group Manager, Processed Food Development & Technology Division
Knorr Foods Co., Ltd.

Although the Japanese diet has been demonstrated to contribute to Japan’s lower obesity rate, compared to

those in Western countries, its reason has not yet been fully examined. This presentation, therefore, aimed to
presume and discuss primary contributing factors from a cultural viewpoint, based on existing data.

A comparative analysis was performed by examining the correlation between the obesity rate and food supply,
comprising data collected by the Food and Agriculture Organization of the United Nations and the Japan Soft
Drink Association, solely usable for comparison between countries. Considering the fact that the standard of
living greatly influences the relationship between diet and obesity, the analysis was limited to advanced countries
with a similar standard of living. As a result, the supply of macronutrients, as well as their ratios, showed no
significant correlation with obesity, while that of certain foods, particularly fish and eggs widely consumed in
Japan, showed a negative correlation, and that of carbonated drinks passively consumed in Japan showed a
positive correlation; these results suggest that the above 3 categories of food may be associated with the Japan’s
low obesity rate.

It has been reported that the consumption of lean fish showed a greater weight loss than without its consumption
during an energy-restricted diet. It has also been suggested that histidine, abundant in fish, reduces weight by
suppressing appetite, while taurine and n— 3 polyunsaturated fatty acids have similar effects by promoting lipid
metabolism. Based on these findings, a high level of fish consumption may be a factor contributing to the Japan’s
low obesity rate.

The consumption of eggs has not been demonstrated to independently reduce weight; however, it has been
reported that taking certain types of breakfast containing eggs promoted weight loss during an energy-restricted
diet. At the same time, the negative correlation between eggs and the obesity rate may be explained by limited
egg consumption in some countries with high obesity rates. Furthermore, as the level of egg consumption tends to
be lower than those of other high protein foods, it is unlikely to affect weight. In line with this, it can be concluded
that, while eggs may prevent obesity, a high level of their consumption is not a primary factor of Japan’s low
obesity rate.

Regarding carbonated drinks, not carbonic acid, but added sugar is likely to be associated with obesity. In fact,
it has been reported that these sugar-sweetened drinks increase weight, as they do not reduce food-derived calories,
but solely add extra sugar-derived calories to the total calorie intake. Based on this idea, the difference in the level
of sugar-sweetened drink consumption between Japan and Western countries may represent their difference in the
obesity rate. In other words, a low level of sugar-added drink consumption may account for Japan’s low obesity
rate.

What are the reasons for the high-level fish consumption and low-level sugar-sweetened drink consumption in
Japan? A country’s dietary habits are formed through a complex interaction with the climate, religion, and
politics. In the case of Japan, a warm, humid climate, topographic features such as being surrounded by the
ocean, a law on meat taboo, and a long-held tradition of eating soup in a meal have led to a diet mainly consisting
of rice, fish, green tea, fermented seasonings, soy bean, and soups. While abundant fish stocks in such a marine
environment obviously contribute to Japan’s high-level fish consumption, high levels of rice, green tea, and soup
consumption may be associated with its low-level sugar-sweetened drink consumption in the following respects: a
low-salt plant-based diet with rice as a staple leads to a tendency of additional salt intake, rather than that of
sugars; water-rich foods, such as rice and soups, provide fluid intake so it is needed only a little from drinks; and it
has been the custom for Japanese to drink non-sweet drinks, such as green tea, traditionally.

Although it has been pointed out that the current Japanese diet is high in sodium and low in calcium, it may still
be effective to prevent obesity. Therefore, it may be important to maintain and promote it, while overcoming its
disadvantages.
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Nutritional Status and Related Non-Communicable Diseases
among Elderly Chinese

Jian Zhang
Professor, Institute of Nutrition and Food Safety, Chinese Center for Disease Control and Prevention

China has entered into aging society. The nutrition status of elderly people and its relation to
chronic diseases should get much more concern. This presentation describes the status and trends of
foods, dietary nutrients intake and prevalence of some major non-communicable diseases among elderly
population in China based on the data from 2010 China Nutrition Monitoring, 2002 China Nutrition
and Health Survey and 1992 China national nutrition survey. The average intake of cereals,
vegetables, animal foods, fruits and legumes was 357.5 g, 290.3 g, 121.8 g, 40.2 g, 17.0 g for elderly
people (aged over 60y) and the average intake of energy, protein, fat and carbohydrate was 2025 kcal,
61.4 g, 71.0 g, and 280.1 g respectively. Elderly people living in urban area consumed more animal
foods, vegetable oil but less cereals, vegetables than those living in rural areas. The intake of dietary
fat and retinol are higher while the intake of energy, carbohydrate are lower for urban elderly people.
The significant changes in foods consumption were the reduction in cereals, dark & light vegetables
intake while increases in edible oil, animal foods, fruits and milk intake and thus there appeared a
decrease in total energy intake per capita while the percentage of energy provided by dietary fat
increased. Nutrition related chronic diseases have become more and more serious. The national
prevalence of obesity, hypertension, diabetes, hypercholesterolemia, hypertriglyceridemia was 8.9%,
49.1%, 6.8%, 6.1%, 14.8% among elderly people and there has more than 40% increase of type 2 diabetes
mellitus among elderly people in large cities from 2002 to 2010. However, under-nutrition is still a
problem for elderly people, in particular for the elderly women in rural area where the prevalence of
anemia was about 30%. Therefore, due to the unbalanced economic and social development in urban
and rural area, China also faces double burden problem among elderly people. It needs to take great
efforts to fight against both under-nutrition, such as anemia and over-nutrition and its related chronic

diseases.
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A TN, AXEEEREMETIRETHD, LAX L AL, TIVE THRENREV EFRRC, HAHRISE WS S
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PEHEN TS, FFEFIZ, 202 EE0MAELEIT, :%@ﬁ&%ﬁf\é DEVTHERESNDLTLEZRR
FhED LWIHBRLFEAUCERBLRDEVHIBERDHSZ L BRI T3,

LFINLZ DR S 22 LTI, RERVBREDOLFBELEIL, ZHOMBITE2ELONTIRPSTEDN, TD
R, RECER LT, oW UCEXBHE - AREE O, 2 2588/ (F U 7E) KEATHSE TE4)
YT D] &L, ZORTUVRIZEDLFIZE 2T BRE/SY (AFRM) X TFRETHERL, BFEEKRT S
WS OPDEZOOE DT ERY RIS CEE,

LU, SNATHERLEM L Vo LB LKL RREICEEH DT 0L LTHY . VA TABRDT L, TET.
T LT, VA ZAVEDR 2 DEFZEER LRV B Tnd, AFEUEE D 2L TYA
THBEDT ViE, aA0L5TER<Eb, AFBEERNCETIRR-EREED S it T, MioRdmh &I
Eol, NUDBIZNEMBEITEL>TNDEZENBI O, TODRPRIX, ZTOMEITE. U1 T VED

BEOREIIBIT DT UPbHEH L TN 2B,

INETEIYUREDND S X, FRICER LEREZRBIR-TEE, ZTI TR, BEOSEDRFERAE L VST,
HEAREEL NI BINZNHY . HFTOELT, BENRRERL, BEOARBLOOVWELHZLNZTNICH T
bNTEE, Z0OYD, AEFEMOEE L BICEAZ LESZEMEREZAELEBERY., 507 7 — b
LoTRIZRbi, BN THEBERENBIRbNAE WS Z LG LA ERP o7, €5 LEERIIRESS
BBV THIZERE TH -7, AL, FE, FLDI LD BERARCBIIFEEEE~FLEIDBOS
B~ CEE - HL1991) 2 i, MI00A OESEBRLBIRWV., BHEOrTIY — B, BEORLFREK
EDEBRA~DEEDS, VA INVRORBEEGTTHZ 222 ART,

AFERIE, ETHPNODORFOL VNN, 5] & [BF) TbIbhTndZE, 2ORPTLAFRMTVERND
ZERPNBILES>TO [RFEEED] VIR EEIIIEL TN L FLT, — AR T~8EDINLDOREE
B DS HTHANDDOFRICBITD [BF] ICHETLIREMELAERVWI LEHEHT, 2L T, U477 MRIZE»
TOFTOMESTH TRE] LVb (R OPZEERTHEOTHLIIEERL, T L OBMEIBET I BHE
RS TER] BB ObL X LE IR OTHLZ L%EFRT, £ LTEORERRIE, FEOREEZAI AL & DM

KEWC, i [BELEAPNBOEFELENE LTARS] 2WIHIBEREHTILOL R TVWEZLE2RT
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AREE 1983 [FEHEOREXL] [EARERBHSUEOIRR) 2 A&A (). pp391-415. B AKGEHAS.

FEEE 1986 DRERBELEN LA BERADORARE] [HEERZEOIFE] FHEE R ppl0-26, FAXHAR.

AEEE - FLEF W) 1991 [BxRRFEDEREREHM 6 5 BERIACBIIFELEE~HXEPLLLSEE~~] EH
S RIRF R,

BHRE 1972 [EREUEBRE - HoWiE TERTER) MAOAE] FEEE (F). ppdd-59. FARHIR.
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The Dining Table and a Family Centered around Wheat
—An Example from the Uyghur in Xinjiang, China —

Mizue Kumagai, Ph.D.
Cairo University Genter for Asian Studies Research Fellow

This announcement discusses the nan of the Uygur in Xinjiang, China, attempts to understand the meaning of
the concept of a “meal” for them, and examines how this meaning affects their daily eating habits.

The Uyghur people consider wheat to be their main grain. People who treat wheat as their main grain do not
have any word in their vocabulary that corresponds to syusyoku, = , a meaning close to staple food, or
hukusyoku, Bl# , a meaning close to subfood what we would call a main dish. The food culture that makes rice
the main grain in Japan, Korea, China, and Southeast Asian countries has such words in its vocabulary. The
question is, why is rice, but not wheat, known as a staple food?

Why does rice correspond to staple food? Shinoda and Ishige have indicated that rice is excellent nourishment
(Ishige 1983:412—-413, 1986:21-22; Shinoda 1972:43-59). Wheat lacks essential amino acids found in rice, and for
that reason, they concluded that bread is only one of a number of elements of a meal, and not a meal on its own.
However, Shinoda reached this conclusion only by comparing the method of table setting around rice in Japan with
that of bread. Ishige reached this conclusion by analyzing the effect of consumption of wheat and rice as table
grains on national patterns of supply and demand of food. These researchers compared the situation of a rice-
consuming country and a wheat-consuming country, and did not observe the same aspect of meaning ascribed to
rice in bread for the people who eat bread daily.

The Uyghur make a processed food item from flour, called nan, which is prepared in a process similar to bread,
including making a dough leavened with yeast and baking by indirect heat. This study examined the place of
Uyghur nan on the dining table and attempted to understand its meaning.

Most prior food culture studies focused their investigations on nourishment. There was an ideal meal; a
national nourishment standard that a country established, and the focus of the analysis was affected by the gap
between the ideal nourishment quantity and that of real life. These investigations were performed by preparing a
questionnaire, which narrowed down the focus to the type and quantity of food; direct observation in investigations
was rare. This study attempted to conduct direct observation for approximately 10 months, focusing on the
category of the dish, the way of serving meals, and the people’ s relationships around the table, according to points
devised in a study by Ishige and Inoue [1991]; and then putting analysis into practice.

It was found that Uyghur meals have two forms. The first is “chay,” the combination of nan and a liquid; the
second is “famaq,” which corresponds to “meal” and is a dish eaten alone. From daily direct observation, we saw
that there were few actual meal (famag) among the seven to eight eating acts in a day and, from this, it is clear
that chay—to eat with nan—and which does not mean “meal” for them, makes the core of their eating acts. This is
a different cultural frame from that of the concepts of syusyoku and hukusyoku that compose the meaning of “meal”
in a culture that centers on rice. Furthermore, a dining table centered on wheat has the characteristic that “those
present at the table, eat there, regardless of whether they are family,” which is possibly the custom resulting from

the presence of nan.

*References listed in Japanese abstract.
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AR CIIEFBRREENSF I LILEATBENORRIN TN S, BIIEORIZ2009FICHERSN TH

AANOBEERIEE (2010 F/R) ] THY, 2010 EE»D 5ERFERENIZ LIZRoTWVD, ZORE
BEEREETIE, % - FHER - FRESHL LT LI, ZRAX—R2 L ONT 34 BEOEERIC OV TER
TREBREDOLNL TS, RADERHRKSIL 18 ~ 295k, 30 ~ 495, 50 ~ 69 %, T0HU ETH B,
REEIEEIIRERLATZREAEZHRE LTREIN TS, AFERERLEHTIXMRE DRI
IR (BEBELZITOCE > TV RVERELRAEEZRERRE) 2 T2BLFLLEERINLTVD,
BEEICBI 2 REERAEOMBEIIIICKRD 2 2IENTELTHA I, '
(1) T0EULER—2OERE LTHRPLITEBY, ZO%OMEIHE S #BREOBEY LEREOEINRE
BENTHRY, B, mRXVX—NBEEIMHE LB T2EE20050, BEOREENEET
1270 ~ 15 OBEREAD L/ LN RNV —HERICE SO THET RV X —LEEREEI LT
%, DD, TRULEOFHOBA - EHICHVWAORRETH S, Zhid, BEENERRR S THE
FHEUTREEHETI L EORNF—HEEREICBWTRERIEL 2o TWVD, NEHT X > THE
ENENTEIENRRINTNAEN OPOEEBERICHFLOBMERYE TXELSITHAH, T OREIR,
EEE LRI D T RAX —RERBRRMLERELAET SR (EBR-OEFNR) . &FE TikFEmLIC<
W EW S IFZE EORRA FE I OBIICESNTWS, T 2iE, =3 —BEEITEY ., ZEEBK
BERAWTHESN VX —HEES SR L CEDLNE N, BREEMEZXMNRE LTI OEDORAEN
BUVMEEELZ b > TR RE GRS 1EBKEE TOMOFEMIZIERL5EZ L, BARAZBW T
BEAEEELTORVONBERTH 5,
(2) BEE T - PRI CTYH, FESPPEITHAAT, FORERE RETHIREOEESEOR
Eirgte) CEBEBEENCRERBMAZNEFEETZIbOLEEZLND, ZORMEOERDOVEDE LT,
ZL OFEBENMTOPORE (RICAEBIER) 2ATH5LVIHIERRDD, Kb2bbT, EAZEDH
EOE 2 TR FNFIZOVT, EEICEE LB RITSE 2 5h iy, EEER (LT, AEE
Bl ~UL) CEAELSETIHIEL, EEALTO/RELRACEEL TS EEXLNE, RIS
FTLHBBELIZHDOTIRAVWND Ly, 5T, HEAKEORBEZE L, ThICd it BFFEN
MEBERIGEITIE, BELDREBEZEE L W IRFENEE L IR IRBEREOBRNALETHS S, L
ziE. BLDL VAT u—VEEZFTIHE LA Ly (@R 56 L Tk, faffEligREREDE
PEEITR R,

FEE ORFEEEAE L VR, EIC K o T ERIESCENFIAER TR 5 72DICLBEPRE R
5LEZDNDRERCEZOHEPEFTVNLTHD, RFERRAESEL LTI, ThED L, RlEED
REECRULOME A ZERCRRIEICER LA, Hx ORBROMATIERL, BRETOH DI BEEY S
MFROHERTRLS BEL TV 5,
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SESSION 3- 1

Dietary Reference Intakes for the Elderly

Satoshi Sasaki, Ph.D.
Professor, School of Public Health, the University of Tokyo

Dietary reference intakes (DRIs) are given from Ministry of Health, Labour and Welfare every 5 years
in Japan. The current version, “Dietary reference intakes for Japanese, 2010”, was started to use in
2010 and will be used for 5 years. In the DRIs, recommended intake values of energy and 34 nutrients
are determined according to sex, age-class, and physical activity level. In adults, age is classified as
aged 20-29, 30-49, 50-59, 60-69, and 70 years and over. Target population in the DRIs is healthy
individuals and healthy populations. It also includes persons who have non-severe diseases such as
lifestyle-related diseases without necessity of drug treatments. The fellowing two questions seem to be
unsolved in the DRIs for the elderly.

(1) “70 years and over” is treated as one age-class. No further possible changes in adequate intake
levels of several nutrients are not considered. Although energy requirement presumably decreases by
aging process, estimated energy requirement was determined based on the energy requirement (EER)
measured in healthy subjects aged 70-75years. By this reason, this EER is difficult to use for
individuals and populations aged 75 years and over. This problem gives a serious difficulty for food
services in care-homes of elderly peoples. Similar problems may apply to nutrients of which
requirements may change by aging process. This problem is based on the delay or limitation of the
researches for elderly, which are difficult to perform. For example, EER is usually determined by
referring energy expenditure measured with doubly labeled water method. These reports are
relatively scarce in the elderly populations compared to those in younger populations even in western
countries, and almost none in Japan.

(2) Wide between-person variation seems to exist in elderly persons for their health status (including
number and severity of the diseases) and ability of life-functioning even within a same sex and age,
compared to those in younger persons. This problem may partly attribute to the existence that many
elderly persons have some diseases (mainly lifestyle-related diseases). Nevertheless, none was
mentioned for how this between-person variation should be considered and be treated for elderly
persons. Classification of individuals by sex and age-class (and physical activity level) may properly
work for most of children and adult populations. However, it does not always work for elderly persons.
Moreover, in the case that a person has a disease for which adequate medical treatment is required, the
proposed recommendation of adequate intake to this person may differ from that to a healthy person.
For example, recommended intake of saturated fat is different between persons with and without high
serum-LDL cholesterol.

When DRISs for the elderly are discussed, the discussion points are likely to go to nutrients of which
requirements may increase caused by decrease in digestibility or usability through aging process.
However, researches focusing on between-person variability and individual-specific characteristics,

rather than ones focusing each nutrient, should be more encouraged.
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HAMAR & EEAHB L OEHCHEE SN T2 X — L ORI, BHEIOEREKTFNTHD, 2T
X, RAFEGEHHEICBT 2 5k E 1 B (DEE), &6 (BEE) BXOEHO= XL ¥ —HEE (AEE)
EOFEREBIMRERE L7z, NS, A 529 A (18 ~ 96 5%) DOMEMHRITICET 57 — & 2R+ 5, #5
Floid, ZEERARAIC L 5 DEE, FERFHENIC L 5 BEE B X ORMEFAIRIC L 5 B EEROBEIEZT-
72, AEE i%, DEE-BEE & LT, %L CDEE/BEE 5 DFAEE L~ (PAL) & LTHEELE, 52
ECiE. BREEVIE (FFM) SRIRIE (FM) i, BHETIIER & OEOBRIA LN, I TIEKR
X 7pBfRIT e o7z, DEE BEXUAEE ICHT 2 E MO EEII 2o To, BHEOY DEE (14.1 MJ/ B) i,
ZME®D DEE (10.7 MJ/ B) X9 27% &h o7z, PAL OFHix, BT 1.84, ZMETIX1.75 Th-o 7z,
52 mAii#8 %% &, FFM, FM, DEE, BEE BX W AEE I3, WFh b s BOBRICH 7=, AEE Tk
TOEMDOET, BEEIZHTOHELYVRES, BRELT, 95RETIZ, PALIZD T2 1.36 &72-oTz,
PAL & AEE X, WiiLh FFM L 3EBERTH o7 (TR LERICESEIFHE), Mimd LT, 52
TTIEEIE < R DIFE EIHEHR AR LN, FEIEE L~ X AEE OF# & OBRIZR o7,
52 U O EEERE BT 2K L1 AEE B X O'BEE X, BBEICBOTPALA TR Z &2 &k
L7z, FRFE SN2 PAL & FFM & OBROXINE, BEEICBO T, HEESHORE SR FFM OF &
LEMRD 72N & ETRR L,

Ric, BE N —=V T OEEY, P—=r 77 u s T A0, ZEEZ#AKEICL S DEE 2HIE
TRARENSFMME L7, FL—=V7ENciE, v R0, PAL IZFEBHKENTH o=, & PALE
13K 1.7 Tho o, 60 sl LOWERE OEIT L VIR -7z, HEgiE O PALfEIX, B8 bl —=7
WEVHK 20 CHEBENZN, BMETIIER b L —= 0 ZOEERLLNRho 7o 2 L ITHKRED, FEifn
BT, Pr—=V T UAORBICBIT 2 FEREESORAICI VEE ML —= 0 FRHZ SR, Lizho
T, EEHEBREICBITAPALO 7 LI VU TF 4 ORENEEINS,
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SESSION 3-2

Activity Energy Expenditure and
Body Composition Throughout the Adult Life Span

Klaas R Westerterp, Ph.D.
Professor, Department of Human Biology, Maastricht University

Associations between body composition and the energy expended on basal metabolism and activity are
complex and age dependent. Here, associations are examined between body composition and daily
(DEE), basal (BEE) and activity energy expenditure (AEE) throughout the adult lifespan. Firstly, data
are presented on a cross sectional analysis of 529 adults (18 to 96 years). Subjects had DEE measured
using doubly-labelled water, BEE using respirometry, and body composition using isotope dilution. AEE
was calculated as DEE-BEE and Physical activity level (PAL) from DEE/BEE. Up to age 52 fat-free
mass (FFM) and fat mass (FM) were positively associated with age in males but there was no
significant effect in females. There were no effects of age on DEE and AEE. Average DEE in males
(14.1 MJ/day) was 27% greater than in females (10.7 MJ/day). PAL averaged 1.84 in males and 1.75 in
females. Above the age of 52, FFM, FM, DEE, BEE and AEE were all negatively associated with
greater age. The effect of age on AEE was greater than on BEE, consequently PAL by the age of 95
was only 1.36. PAL and AEE were both unrelated to FFM (both age adjusted). In conclusion,
although older individuals aged <52y tended to be fatter, physical activity level and AEE were not
associated with age. The lower AEE and BEE in older subjects aged >52y meant PAL was lower in
older individuals. An absence of a relation between age-adjusted PAL and FFM suggested that greater
physical activity was not associated with higher FFM in the elderly.

Secondly, the effect of exercise training was evaluated from studies in which DEE was measured with
doubly-labelled water before and at the end of the training programme. Before the training, PAL
showed and age dependency as described above. Initial PAL values were around 1.7, with lower values
for subjects over age 60. It was intriguing to observe that the PAL level of younger subjects was
modified with exercise training to values around 2.0, while exercise training had no effect in older
people. Older people compensated for the training exercise with a reduction of physical activity in the

non-training time. Thus, it seems the flexibility of PAL in older subjects is limited.
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- MR 70 EE h L—=" 7 (LT TR &RE L E9) BB EORD L REREOEMEZ b2 L, AT «
AN VRV v a rEELIEET, REMECHEMIEEHEOEMIL-TRIV T, KVUVRVTLAT
m 12 TR KD IRIRIF R DWW & b g 5 JelifR O AW EHEISE L L ANE L L OBDY 2B & TIH
AN xE, PRSI IT B RISTIEE L BOISIHEESHY . b O AGIEHERIIT &L bICERENICH D
2 #IERE, IBREE., KEC2FOR T TCISHEZLTWET, BHERIITHRERSEE Sh, R TIEVMERE
+ PBIERRIC RELT 2 RABERHITERY | R TV TIE Gped = Shox2 72 EDFRBRE S . NEME
—_— R TIE Nr2fl, HoxAS5, Tbxl5 73 EORENEL 720 7, TRIZETENHE, NBEHES ik
S, WEBHEEECEAEL TR ORIIIAE (EHE) Kt B E) BRALZLNET, LirL,
= TR & 2 IRITHRBEE OB & Lk U e AR BT L OBRIIR 20> THER A,
ﬂEL~ —F5. BZmIiL, TRIC X 2B ERD B YA XOME/MZ L > TEZ Y, I A4 XOBIIT
H”W BN FEDYEFRIZ X AWM oM/ NS ERFER TR D 9, X LT, MEdEEROEEL2 b7-6 L
BT ﬂ,rj ETH, COREOVLEDIE, FRIAEL DIRIISEROIEF L. aAF VAR v R v OIRIEK
QM ERoOTENEDS o THEZ BIEBMIEY A XORABEF SN THET, LERST, RESLEL DS
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— WE¥A, —FH, FBETRICEAEBEHERIVZIRET. ELLTHTa—AT I X BB SERIED
o TLEIZ XV ET, ZO TRIIBIIHANVEVESHEY —8 LB L OBMBIEOHEBIZER B S 2 & E %
A BRTWET, £/, b b TIRHLESET MY T AFIRSTF R (ANP) 12 & BRI SfREG R 5 i,
m ANP I\ L B RENiS MRS S TRICE o TR0 i L £9, ANP O IMTEEREKEFMICEM L. 10 km
N FEHD ANP BIWIEFEE LY bEE TREWE ST, Lab, BHSMEGIZRT 2 iEMia0 ANP
N KT 2REZMNIZA Y a7 L)) — A R0 bEmNIEBTRENTVET, Lzido T, ANPiXE#HE R
i) WHEOEBPOENBHECEERBREZRZL TS EBEbhET,
RERMIRRY A KI5 2 DB L IR, TR BRI KE REEBEEX RV LHRE < OWFE

TRENTWET, LnLl, B FOMRIZELD TR, EREY (FIXT v M) THESEFITE VR
TR 217729 0>, HHWVIFFEFICRHMICES b —=0 7 %177 5 L BRIEBHMEOIEMRET 72 <
RBHZEDHRE SN TWET, ZOHRGL, BRI CREMMRIZ T 2MELEMIITE (SVF)
DI b —= 0 ZIC Lo Tl SN D 2 E LR L TWE LS5 TY, T74b5, TR 7 v h® SVF
TN FF Y — AR BEESEE y LI AREBEROBETREANE LJE T L, AiREMERF -1
DFBREL 2o TWE L, [EIERRZ T 2 IBIMAREIIER AL S & 4 F X v 7 ICHIRISE & A&
ORS00, EEEOMREII—EIZR s SN TWEY, L, RICEHBO TR E b
DML DS L L A M A 5D THNIE, EHE RF 4 2V BIL a VPR R L LA SR &
7y Ra—AEOBRICH LVERZ 0T bANEREA,
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SESSION 3—3

Effects of Exercise-Training-Induced Hormonal Changes on Body Composition

Tetsuya Izawa, Ph.D.
Professor, Graduate School of Health and Sport Sciences, Doshisha University

Chronic exercise training (TR) is well known to change body composition with the reduction of body
fat mass and the increase in lean body mass. The later mainly results from an increase in muscle
mass. This symposium focuses on the biological adaptations of adipocytes, which might be related
with a reduction of body fat mass. Adipose tissue is considered as tissue arising chiefly from the
embryonic mesoderm, and the developmental genes vary with fat distribution: Gpc4 and Shox2
expression is higher in subcutaneous fat, but HoxA5 and Tbx15 is higher expression in visceral fat. TR
results in the reduction of subcutaneous and visceral fat mass, and there is a dose-relationship between
the amount of TR and the reduction rate in fat mass. However, it remains unknown whether
TR-induced reduction in fat mass is accompanied by a possible change in the developmental genes.

On the other hand, TR-induced reduction in fat mass is evidently associated with the reduction of
adipocyte size resulting from the enhanced adipocyte lipolysis. In contrast, aging-induced fat
accumulation may result from both decrease in lipolytic hormone, e.g. growth hormone, and increase in
liposynthetic activity induced by insulin and cortisol. The resistance exercise might be one of useful
strategies to prevent fat accumulation in aged people, because this exercise can increase the secretion of
growth hormone even in such people. In addition, the aerobic TR enhances adipocyte lipolysis in
response to catecholamines, resulting in reduction of adipocyte size. The suggested mechanism behind
TR-enhanced adipocyte lipolysis involves the increased interaction of hormone sensitive lipase with
lipid droplet. TR also enhances atrial natriuretic peptide (ANP)-induced lipolysis in obesity human.
The changes of plasma ANP have a tendency of increasing gradually with increase in exercise intensity.
Moreover, the release of ANP after a 10-km run was greater in older than in younger individuals.
Notably, the lipolytic sensitivity of adipocyte to ANP is greater than that to catecholamines. Thus,
ANP may have an important role in adipocyte lipolysis during exercise in aged and/or obesity people.

In contrast to the effect of TR on adipocyte size, most often TR does not affect the number of
adipocytes, but the reduction of adipocyte number was found by a long-term TR or by TR commenced
early in life of rats. We have recently found that in stromal-vascular fraction (SVF) cells of TR rats
whose adipose tissue contained fewer number of adipocytes compared with control rats, the expressions
of peroxisome proliferator-activated receptor y (PPAR y ) and PPAR vy -targeted lipogenic genes were
dramatically downregulated, whereas that of preadipocyte factor-1 genes was significantly upregulated.
These results suggest that exercise training suppresses the ability of SVF cells to differentiate into
adipocytes. Although neither adipocyte death nor generation rate is altered in early onset obesity,
suggesting a tight regulation of fat cell number in this condition during adulthood, if a long-term TR
inhibits the differentiation of SVF cells in human, it could take a fresh look at the relationship between

TR, body composition and metabolic syndrome related with obesity.
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Nutritional Intervention for Sarcopenia

Satoshi Fujita, Ph.D.
Professor, Faculty of Sport and Health Science, Ritsumeikan University

Sarcopenia is an age-dependent loss of skeletal muscle mass, strength, and function, which may lead
to weakness of lower extremity and increased risk of falls. Furthermore, loss of muscle mass has been
indicated to increase insulin resistance and risk of diabetes. Skeletal muscle mass is maintained by
intricate balance of muscle protein synthesis (nutrient intake, exercise, etc.) and breakdown (stress,
fasting, etc.) throughout the day. Sarcopenia is a multifactorial disorder, and accumulating evidence
suggests that a reduced response of skeletal muscle to anabolic stimuli, such as nutrient intake and
exercise, is an important contributing factor.

Intake of amino acids, especially essential amino acids, acutely increases blood and muscle
intracellular amino acid concentration, which subsequently stimulates muscle protein synthesis
through mRNA translation initiation in both young and older subjects. While addition of carbohydrate
to amino acid mixture further stimulates muscle protein synthesis in young subjects, such additive
effect on muscle anabolism is blunted in older individuals. Endogenous insulin response associated
with carbohydrate intake is a potent anabolic stimulus for skeletal muscle. Whereas insulin infusion
of postprandial level can independently increases muscle protein synthesis in young subjects, no
significant muscle anabolic response is observed in older individuals. These results indicate that older
individuals may not fully stimulate muscle anabolism with daily meal intake as compared to younger
counterparts.

Interestingly aerobic exercise has been shown to restore the insulin-induced vasodilation and muscle
protein anabolism in healthy older subjects, thereby restoring the meal-induced muscle protein
anabolism. While aerobic exercise alone does not contribute to a significant muscle protein
accumulation, an acute bout of resistance exercise has been shown to stimulate muscle protein
synthesis which lasts up to 48 hrs post-exercise. Furthermore, ingestion of essential amino acids after
a bout of resistance exercise has been shown to further increase muscle protein synthesis more than
either treatment alone.

In summary, while the mechanisms associated with sarcopenia have not been fully elucidated, an
appropriate exercise intervention, including aerobic and resistance exercise, in combination with
protein or amino acid supplement may augment/restore muscle protein anabolism among older
individuals. Long-term clinical interventions on exercise and nutrition are warranted for development

of effective exercise and nutrition guideline for the prevention/treatment of sarcopenia.

f19190S SuISy l
ue 10} o1do|

I NOISS3S

40 AreslaAuuy WiQg 8yl

aInjoa [eloedg ueder |ST|

¢ NOISS3S

€ NOISS3S

¥ NOISS3S

ILSI No.107 (2011.9) — 45




1‘ BEBHS0
2

v 3

g
~

[ e

NE)
L

¥

30 B F455

LSl Japan 30 BfFEcz £6M0 [REETAIVT] BERE
vy a3 SEEEEFEDRE

vy 323—5

=HE D ADL EXRBRDBEDYIZEAT SRV EYIR

% &KX
MEEMKE BELFHARE KR

EEIZ IR Do, BEIC XA BIREOHRIBHE L TL 5, BEE OB, £FEESOE (ADL) %
ELLETSE, ERERELRIMICOIE LG8 - TEBEULELTHIILNZN, 2Dk, i
TIPS EHBREEEITICS T D ERNBRARO—2L 25, BRHEFICEREIEZVLTWERALLT2o0
FRBEZ 612D, 20 123BFERTHY . EEEE - KT, BHEE, FHEEERE. OAmE
BT, RAEERETRLENEOTHD, b)) 1 2RREERNTHY, BHA - BE - BEY - 1BITV
Tu7r iR EERRRECHIE, RE, BRELR FEEAERLOTH D, BREIXZNLOBRIEEESLE -
TERIDZHZENZ, TR, BlE DD OABRECERREORESEA TV DN, RETMOI T I
FLbH T ETN RN,

REEFABEFEFEOLIIERETHY, TRXAVXF—LEEHD VY VX ENEED 50% FRE
ULMERL TWRNWZ ERB D, S, BREO—I—LRDMET VT I AES KRG AL B il
DEED DWVIIEM TR, GHEREREERELHET I LORERH D, I I, KBRERMEETRE
Tid, FAFEROBREFICHASTCZEGRERB N #E EREFMNoOFBEESENEO®RE D, Z0 L 5%
ERNDL. miE OBENIEEZ B L LIZRBAARBRMTON TR Y . BEIEHD 52 WITEEREFET
U b A& LTz systematic review T, KEBMGENED EHEINHDOIZ LA EDRABRRERNEN SV
BERRRRPEL N DIENY Thote, T7hbbH, EERBIIEHE - BIHOU R THIN, TOK
EBREGCIHER - B0V A7 EET BT+ TRRVEVWR B,

PR 0, < 0B EALE CERIRILER & & bICHEBOREZNRE L ETRRE 2 Z L 234
bRTWe, EXIVDEEICIVREINDIZ L LY, BRHOMBEMBICEZIVDBRLETHH T
ERLoTEE, 207D, RETFHIZHLTCLEZ IV DHEEREDEELZONDN, EX¥IDAR
RETEMEBPRENI EOREREHENFNEORERD D L OO, GBEITHHERZHARIR LR
FHiIow, e, BEHATEY IV KERELENTRABECAOHEEIEDOONDZ L, BRKTY
ZIVKEBEEREHRFHDIREZRTIERRESNTVDS, 512, B4 IV KidENTMK-4 1 E# S,
BHMIQBREATEE L LB RET D R RE SN TWD, EXI DX IV KR ERBEDR
BRIEOHAOHEEBMEFICR T REBHEHAI 205 5,

BIRDOECTERD D VITEIHERERICKITTHRENADRICET B systematic review 33d 5, KEE
B ETROARBEEZIZIAE )T —a VHOBERHETHY . BIHIERD - BBE - iR —
FOWTINZ LY ZRAF— ZFURTE, EX IV, IRTAVEEBRELITEASNICEL L, TAKT
BRDAETFER, JFEHM, U )7 —a VIR, FRERIRE, MEOLEN, QOL, FIAEER L
D SNz, ZORR, v~ VFEBRESET 7Y A b (MNS) OB ITEM TREELAFHERAER
ZEBML 20, FE LS BRVWEROBEZSHERDHVE S Thotz, T, ¥ U7 BOBEMMGIL
FURZEB SRV, MNS #iEDHE L AROBRER L, —FH, KBEEEZ I REZI DO
FRIISE TR 2 WITEIHER L ZIE LR o7,

TE, BHEREDY X7 77 7 Z—PRESIL. REHBEINFREE 20 . EYERIEC/BRITREIR S E
LT&7%, Larl, BHRELZTZRCERTAIZ L ERETHY , X THREITREDHRICHE SN DR
WICED VXV, B FHIIBO TEERBRETHAIC L2 pb LT, BESCEMOBLMIZNMZEEL
VESIEbhS, 4% ZORFOLY —BORENEFEIND,

46 — ILSI No.107 (2011.9)



ILSI Japan 30th Anniversary; The 6th International Conference on ‘Nutrition and Aging”
SESSION 3 The Role of Physical Activity and Nutrition

SESSION 3-5

Hot Topics on the Relation of Nutrients and ADL in Elderly People

Toshio Okano, Ph.D.
Professor, Department of Hygienic Sciences, Kobe Pharmaceutical University

An increase in the incidence of falls in elderly people is an important risk factor for fractures that
remarkably reduce their activity of daily life(ADL). Therefore, fall prevention is a key strategy for
reducing osteoporotic fractures. Based on the epidemiological findings that the elderly subjects with
severe malnutrition were especially at risk of falls and fractures, it has been suggested that the energy
and protein supplementation may reduce the incidence of falls by reducing body sway and increasing
muscle strength. However, such intervention studies have not proved successful in reducing either
falls or fractures in overall elderly subjects. Therefore, it can be concluded that malnutrition is a risk
factor for falls and fractures, but the improvement of nutritional status alone is not sufficient for
prevention of falls and fractures.

It is well known that in addition to the impaired calcification, pathological muscular tissue
abnormalities and muscle weakness are frequently observed in rickets and osteomalacia. This
suggests that vitamin D may be involved in the muscle function, and thus vitamin D may be effective to
prevent falls and fractures. Although the elderly subjects in vitamin D deficiency tend to have body
sway and high incidence of falls, there are few reports demonstrating that vitamin D supplementation
was effective to reduce falls in the above elderly subjects. It has been reported that there was a clear
negative correlation between vitamin K intake and the incidence of fractures in elderly, and massive
dose of vitamin K administration reduced the fracture rate in osteoporotic patients. Furthermore, it
has been demonstrated that phylloquinone (vitamin K,) was converted to menaquinone-4 (MK-4 or
vitamin K,) by a novel enzyme, UBIAD1 and it regulated osteoblast function and bone formation in
animals and humans. These studies will give us a new strategy using vitamin D and vitamin K for the
prevention of falls and fractures in elderly people.

There is a large scale systematic review regarding the efficacy of energy and nutrients intervention to
reduce mortality and the incidence of complication in the inpatients with femoral neck bone fracture
and the outpatients with femoral neck bone fracture receiving rehabilitation program. In this study,
either multi-nutrient containing tablet supplementation, protein supplementation, water-soluble
vitamins containing tablet supplementation, or vitamin D supplementation did not reduce mortality
and complication rate, but it was likely to be effective in reducing the incidence of adverse events in
both patients. These results suggest that irrespective of importance of nutrition, falls and fracture risk
reduction by nutrient supplementation is relatively small, and other interventions such as exercise and
cognitive / behavioral intervention are also required for maintaining or improving ADL of elderly
people.

Recently, many risk factors for osteoporosis have been identified, and early diagnosis and drug
therapy of osteoporosis has become possible. However, it is still difficult to cure osteoporosis, and
patients are always exposed to risk of new fractures. Prevention of falls and fractures are important

issues for ADL of elderly people, and much more attention should be paid on this problem.
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SESSION 3-6

Protein Supplement for Enhancing Effects of Exercise Training
and Its Timing for Ingestion

Masao Mizuno, Ph.D.
Professor, Department of Human Developmental Sciences, Faculty of Education, Hokkaido University

The idea that combining physical exercise and protein nutritional supplements may enhance the effect of
training was first sighted at the experimental study reported by Okamura et al. (1997) on dogs demonstrating
effects of different timing for giving nutrients after treadmill running on skeletal muscle metabolism. Based
on their findings, the following two major topics for our experimental research have been put forward. (1) Is
skeletal muscle proteolysis induced during bicycling at a moderate intensity even in humans? And if it
occurs, whether or not protein-rich nutritional supplements suppress such muscle proteolysis? (2) Is muscle
hypertrophy and/or enhanced muscle strength greater by ingestion of protein-rich supplements immediately
after each training session as compared to the same supplementation delayed 2 hours after the session?

To evaluate skeletal muscle metabolism during moderate exercise and the effect of an oral protein
intake, we studied 9 untrained elderly individuals with a mean age of 66 (61-85) years by the use of the
arterio-venous difference method and the ultrasound Doppler technique for arterial blood flow
measurements (Mizuno et al. 2004, 2005). As results, bicycling exercise at 50% of maximal intensity
induced muscle protein breakdown, and an oral intake of protein supplement suppressed muscle
proteolysis during remaining exercise. Further, the same experimental study on 8 untrained young
individuals (24-29 years) revealed an important role of branched-chain amino-acids (BCAA) for
suppressing skeletal muscle breakdown during moderate exercise (Matsumoto et al. 2007).

To compare training effects between two different timings for ingesting protein supplements, we
assessed the effect of 12-wk resistance training in 13 elderly individuals with a mean age of 74 (70-80)
years, whom daily food intakes were well balanced, by dividing into two groups; an oral intake of
protein supplements immediately after each training session (IMMIDATE) or delayed 2 hours after the
session (DELAYED) (Esmarck et al. 2001). In response to training, the IMMIDIATE group showed
24% increase in the mean muscle fiber cross-sectional area determined by the needle muscle biopsy
technique, 7% enlargement in the cross-sectional area of thigh quadriceps muscles evaluated by MRI,
and 15% enhancement in isometric contraction force of knee extension, whereas no difference was
observed in the DELAYED group. Based on the additional study evaluating 26 patients with a mean
age of 26 (18-36) years suffering from anterior curuciate ligament injury, it was demonstrated that an
importance of combined protein and carbohydrate supplementation, as compared to the iso-calorie
supplements replaced by carbohydrate alone, induced more effective response to resistance training
(Holm et al. 2006). Thus, a series of our studies has elucidated that an intake of protein-rich
supplements immediately after each training session, as compared to 2-hours delayed ingestion,
resulted in an increase in muscle protein synthesis during recovery from physical training (Holm et al.
2005) inducing more effectively muscle hypertrophy and a greater muscle strength (Holm et al. 2008).

Facing the supper aging society, physical activity and training play a major role for promoting the national
health, and it appears that the effect of physical training is greater when combining an intake of protein-rich
supplementation given at an optimal timing. Further progresses in scientific activities formed by a joint
force of researchers and practitioners in the field of medicine, education and nutrition etc. are highly expected

to establish the evidence-based programs combining physical training and nutritional supplementation.
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SESSION 4- 1

Brain Aging

Matteo Cesari, MD, Ph.D.
Invited Professor — Institute of Viellissement, University of Toulouse

Optimal cognitive function is crucial for the person’s wellbeing and maintenance of independent
living. Brain aging is characterized by a progressive accumulation of detrimental changes in structure
and function. Such modifications are responsible for the increased risk for developing age-related
brain disorders, such as dementia. As a consequence of global aging of the human population,
cognitive impairment and dementia have become a relevant burden for public health. For example, it
is noteworthy that dementia is one of the most common chronic conditions among persons aged 75 years
and older, and that by 2020 there will be nearly 29 million demented people in both developed and
developing Countries. Therefore, it is extremely urgent to identify and implement strategies for
primary and secondary prevention aimed at reducing the burden of age-related cognitive disorders at
both individual and population level.

Similarly to what happening in other systems, proper cognitive function is the result of an
equilibrium between injury to cellular and architectural constituents of the brain and physiological
adaptative/reparative mechanisms. Such balance is largely determined by multiple biological, clinical,
and environmental factors. Oxidative damage represents one of the major pathways involved in the
age-related cognitive decline. In fact, free radicals may directly as well as indirectly be involved in
brain aging by structurally and functionally modifying DNA, proteins, and lipids. Parallely to
oxidative damage, inflammatory processes may play a relevant role in the generation of toxins, causing
neurons death or dysfunction. Interestingly, inflammation is closely linked to insulin resistance, which
may also influence cognitive function. Another common theory provided to explain brain aging is the
one based on an age-related modifications occurring to the calcium homeostasis leading to altered
signalling and synaptic communication. On a more clinical level, age-related endocrine modifications
have also been indicated as potential contributors to cognitive decline. In particular, the decrease of
circulating gonadal steroid hormones may contribute to the increased risk of neurodegenerative
disorders due to the loss of their trophic activity on neurons and glia. Finally, the importance of
subclinical (e.g., dyslipidemia, hyperhomocysteinemia, atherosclerosis) and clinical conditions (e.g.,
obesity, hypertension, cardio- and cerebrovascular disease, pulmonary and sleep disorders, diabetes) as
well as behaviours (e.g., smoking, diet, physical exercise, cognitive activity) in determining the rate of
brain aging is well-established in literature.

Unfortunately, to date, besides of the adoption of a healthy lifestyle, no specific intervention has
clearly demonstrated to be effective on brain aging. Antioxidant supplementation (in particular,
vitamin E) has reported controversial results in counteracting oxidative damage at central nervous
system. Some promising results have been reported from non-steroidal anti-inflammatory drugs,
although findings are still preliminary and far to be definitive. Statins and antihypertensive
medications may also exert favorable effects in reducing the age-related brain damage, but likely
through the correction of underlying pathological conditions rather than the modification of the brain
aging trajectory per se. Thus, physical exercise, healthy diet, and cognitive training remain the

cornerstones to prevent the age-related cognitive decline.
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SESSION 4- 2

Sleep in Elder People and the Strategy for Improvement

Yoshihiro URADE, Ph.D.
Head, Department of Molecular Behavioral Biology, Osaka Bioscience Institute

Sleep gives our body a rest and allows it to prepare for the next day. In modern society, people are
suffering from sleep deprivation which leads to an inability to concentrate, loss of judgment, and
accident risk. They say that one person in 4 to 5 Japanese has a sleep problem and one person in 9
people uses sleeping pills regularly. It is well known that normal aging is associated with changes in
sleep pattern including impaired sleep consolidation and reduction of deep sleep, which reflect an age-
related attenuation of the homeostatic process of sleep regulation. As a result, many elderly people
demand the physiological need for sleep and the more people complain of insomnia.

Hypnotic drugs are prescribed for insomnia patients. The current sleeping pills developed from
tranquilizers are much safer than the ones in the past developed from anesthetic agent, which brought
death in case you took it too much. However, the current sleeping pill causes a coma due to overdose.
It is still fresh in our memory that they are used in crimes such as coma robbery cases. In addition,
sleep apnea syndrome as one of the typical sleep disorders deeply associated with obesity, high pressure,
and life-style disease such as diabetes is not negligible disease for the elderly to spend healthy golden
years.

What people demand now is the adjusting method of sleep-wake rhythm by using human’s inbuilt
ability of sleep-wake regulatory system and “the sleeping pills inducing natural sleep” without the side
effects. To develop those products, we have to understand the mechanism of sleep-wake regulation.
However, there are still a lot of mysteries to solve such as why animals sleep, such as how to gain
comfortable sleep. Sleep research has only 90 years history, but Japan is one of the most advanced
countries in this field. Currently sleep research is promoting highly interdisciplinary by capturing the
knowledge of brain science and genetic engineering by reflecting advances in computer and information-
communication technology. In this talk, I would like to introduce our latest finding on sleep-inducing
substances and approach the mystery of sleep at the same time.

We have been carrying out basic research of sleep-wake regulation by using various gene-manipulated
mice. For those studies, we established a sleep-scoring system for animals by using an
electroencephalogram (EEG) to measure brain wave. This system is now used for identifying sleep-
promoting components in various food and herbal raw materials. By using our sleep-scoring
technology for animals, we developed a small portable device for measuring EEG in homes or while
traveling. It can be used daily and evaluate the quality of each person’s sleep easily themselves. This
“self-diagnostic system” as well as “supplements for good sleep” will make it possible to improve the
sleeping quality by caring exercise, bath, and the content of food. Improvement of sleep is expected to

health care in the elderly.
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Brain Fitness Through Exercise:
Exercise Promoting Hippocampal Functions

Hideaki Soya, Ph.D.
Professor, Laboratory of Exercise Biochemistry,
University of Tsukuba Graduate School of Comprehensive Human Sciences

1. Background

Exercise plays a beneficial, diet-related role for normal and metabolic syndrome patients, and its prescription is
often used clinically. This should lead to reduced health costs, but that has yet to be proven.

Exercise plays a role in promoting mental health if it is pleasant and done socially, since exercise has anti-
depressant and anti-anxyolytic effects. Particulary in the hippocampus, even mild exercise improves brain
function by activating neurons. The hippocampal neurons can be easily activated and adapted with mild exercise
leading to imporoved cognitive function through several trophic pathways via BDNF (brain derived neurotrophic
factor), IGF (insulin-growth factor), steroidal hormones, etc. We are working to establish a special exercise
prescription which could be used for promoting mental health and cognitive function.

Here, with use of our special animal exercise model, we report that even mild exercise can activate hippocampal
neurons, and if such exercise is done repeatedly over several weeks (with training), hippocampal neurogenesis and
cognitive improvement increase.

2. Hippocampal neurons activate even with mild exercise

We forced animals to run at a mild-intensity speed below their lactate threshold (LT) and without stress response
{(no increase in blood lactate or glucocoriticoid levels), and examined its effects on the brain. As a result, we found
that brains activate with exercise, but their responsiveness differs depend upon the brain region. Particulary,
neurons in the hippocampus were activated even with mild exercise, which is different from those in the
hypothalamus. Further, hippocampal blood flow was also found to increase. This is the first evidence that
“neuro-vascular coupling” could occur in the hippocampus with mild exercise, which implicates a neuronal
mechanism working to deliver oxygen and glucose to activatéd neurons in order to meet their increased energy
demand. The underlying mechanism is not yet understood, but we found a provocative molecular mechanism:
glucamatergic transmission during neuronal activation activates viglial cells (astrocytes) in the vicinity of neurons
to to increase several vessel-relaxing factors such as NO and ATP, which in turn dilate vessels.

When this mild exercise was repeated over 2 weeks, neuronal cell proliferation was enhanced (neurogenesis).
Further, when it was done over 6 weeks, improvement in spatial memory (a cognitive function) also occurred. The
exact mecahnism is still uncertain, but we propose that the BDNF and IGF-I hypothesis is correct because, in our
studies, gene and protein expression increased 2-6 hours after 30 min of mild exercise. Further, when the process
of neuro-vascular coupling occurs during exercise, increased vessel-relaxing factors activate the enzymatic activity
of MMP-9 in the blood brain barrier (BBB), which in turn enhances the cleavage of the binding protein of IGF-I .
This finally allows free IGF-I’s to drive into the brain through the BBB. IGF-I and BDNF are already well known
to enhance the growth and development of bone and muscle, thus mild exercise causes integrated development of
brain and muscles — body and mind.

3. Brains and brawn, one and the same

Currently, we know that an enriched environment and wheel running causes hippocampal neurogenesis and
improved cognitve functions. But it is uncertain what exercise would be beneficial, and how. We thus propose
here that mild exercise activates neurons, which leads to hippocampal neurogens, hippocampal hypertrophy, and
improved spatial memory. That is to say, “brains and brawn, one and the same”: mild exercise enhances the
balance between the mental and physical. Clinical, human conditions such as depression, cognitive impairment
and diabates, cause hippocampal dysfunctions. Thus, mild exercise has the potential to contribute to both
physiological and psychological health. We will continue to study the benefical role of mild exercise in order to
establish a new exercise prescription promoting brain fitness.
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SESSION 4-4

Higher-Brain Network Involved in Mastication

Yuji Masuda, Ph.D.
Professor, Department of Oral and Maxillofacial Biology, Graduate School of Dentistry,
Matsumoto Dental University.

Mastication is sequential action to make a bolus with chewing food. This is the oro-facial motor
function, and is also required for sensory inputs from oral region. During mastication, various sensory
inputs related to food (eg. taste, consistency etc.) are delivered to brain. It is known that brain stem
including the central pattern generator and the motorneurons of muscles in oro-facial region is most
important to control the masticatory movement basically. However, as mastication is sequential
action, the higher brain is thought to be needed for the control of the masticatory sequence. In fact, it
is reported that the blood flow to the higher brain is increased and many higher-brain areas are
activated during chewing

It is commonly assumed that the cerebral cortex and the basal ganglia are involved in mastication as
the higher brain. In the cerebral cortex, two areas that induce the oro-facial movements by electrical
stimulation have been found. One is the cortical masticatory area (CMA), to which the repetitive
electrical stimulation induces the rhythmical jaw movements like masticatory movements, and the
other is the primary motor cortex face area (face-MI), to which short-train stimulation induces the
muscle twitch in the oro-facial region. One of the patterns of the rhythmical jaw movements evoked by
the CMA is very similar to natural chewing movements. Chewing movements were complex
movements composed of three phases during a chewing cycle. In guinea pigs, the CMA that induced
the chewing movements located in the granular cortex lateral to the face-MI. This area had reciprocal
connections with the ventral posteromedial nucleus of the thalamus. It is suggested that this area
received a lot of sensory inputs from the oro-facial region because the ventral posteromedial nucleus is
regarded as the relay nucleus of sensory inputs from trigeminal nerve. The CMA that induced the
chewing movements also had a projection to the face-MI. Furthermore this projection played an
important role on inducing the chewing like movements by the CMA.

It has been considered that the neurons in the CMA, which projects to brainstem activates the
brainstem network when electrical stimulation cause the chewing like movements. However, from the
investigation of the characteristics of the CMA that induce the chewing like movements, it is known
that this area have an network in the higher brain such as the cortico-cortical projection and the
cortico-basal ganglia loop. Those networks in the higher brain might play an important role on the
control of masticatory movements. And, because the activity of the CMA can be elicited by oral
sensation, it is suggested that the higher-brain network is necessary for masticatory accomplishment on

the basis of sensory inputs from the oro-facial region.
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SESSION 4-5

Flavor Preferences Across the Life Span: Birth to Aging

Gary K Beauchamp, Ph.D.
Director, Monell Chemical Senses Center

The chemical senses are critical in guiding the most important decision people make every day of
their lives — whether to take into our bodies a potential nutrient or to reject a potential poison. These
senses include taste, smell and chemesthesis (the skin sense of burn, tingle, cooling etc). Together
these senses provide the flavor of a food or beverage. Throughout human evolution, it was most
important and quite difficult to obtain sufficient nutrients to survive and to avoid consumption of
poisons which were often found in plants. In marked contrast, we now have the opposite problem —
over consumption of calorie-rich, sodium-rich foods and under consumption of nutrient-rich vegetables
and fruits. A fuller understanding of how flavor perception develops and changes throughout the life
span will help in identifying strategies to facilitate healthy eating. In this presentation I provide an
overview of research conducted by my colleagues and myself at the Monell Center on developmental
changes in flavor perception and preference across the life span.

All three of the chemical senses are functional prior to birth but they exhibit differential developmental
trajectories during early life. For example, the perception and preference for sweets is innately organized
and is evident prior to birth. Preference for umami tastes are also evident at a very early age. In
contrast, the perception and preference for salt matures well after birth. Perception and preferences for
the olfactory components of flavor likely also develop after birth and there is little convincing evidence for
innate preferences; learning seems to be most important. Finally, the ability to detect chemsesthetic
stimuli such as the heat of capsaicin in hot peppers and to prefer this in foods has been infrequently
investigated so we know little about early development of this sense. Young children tend to exhibit
preferences for higher concentrations of positive taste substances such as sweets and salt than do adults.

The factors underlying these high preferences are not fully understood but probably involve age related
differences in nutritional needs. They may also reflect differences in early exposures to these tastes.

As individuals age, the flavor senses, like all senses, exhibit gradual declines in sensitivity but the
degree of decline differs greatly across the senses. In general, the sense of smell exhibits the most
striking decline in sensitivity but even in these senses there is some evidence that declines are not
uniform; sensitivity to some odors may decline at a greater rate than others. For taste, the declines
are more modest and this sense remains remarkably robust into old age. As for chemesthesis, here
again there is very little research so there is little we can say about age-related changes in perception
and preference for these irritants. The differential decline in the flavor senses has important
implications for how food perception changes in elderly individuals. The relative flavor balance of
foods changes with the olfactory components becoming less easy to distinguish relative to the taste
components. This may help account for a decline in pleasure obtained from eating that has been often
reported in older individuals.

In the final section of my presentation, I will briefly discuss how research on changes in flavor
perception and preference across the life span can help in maximizing healthy eating in infants,
children, adults and the elderly. The importance of experience in establishing and maintaining

preferences as well as the potential role for flavor “exercise” in older individuals will be highlighted.
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I Opening Remarks

Nutrition and Anti-Aging — Scientific Investigation by Genomics

Keiko Abe, Ph.D.
Professor, Graduate School of Agricultural and Life Sciences, The University of Tokyo

Food is of crucial importance to make up the healthy body and keep it constant. Proper dietary
practice also contributes to improving our quality of life (QOL). In Japan, higher than 65-year-old
people will shortly reach 30% of the population. Thus, Anti-aging research is socially as well as
scientifically indispensable and its implementation is of pressing importance.

The name and concept of “functional food” as a new food usable to reduce the risk of lifestyle-related
diseases were born in Japan and have been internationally propagating. Our Department at the
University of Tokyo has been playing a central role in developing the science of functional foods. To
obtain much social consensus on the importance and reliability of functional foods, we should
scientifically verify their effects in the body. However, it is not easy to prove cause-result relationships
between functional food intakes and consequent physiological effects evoked in the body. While the
efficacy of medicine can be shown quantitatively, the effectiveness of any functional food is not so easily
evaluated, because, different from drugs which are occasionally applied to patients, foods are always
used for people who are not yet in a state of illness. As a matter of course, the effectiveness of any
functional food has to be assessed while the subjects are semi-healthy. A good example is offered by
aging-caused lifestyle-related diseases. The effect of an anti-aging functional food has thus be shown
as to how efficiently its ingestion is going to retard the progress of aging. Therefore, we should know
that, though the food has no direct effect on disease prevention, it will elicit some indirect effect which
should be prospectively rather than retrospectively analyzed.

Against this backdrop a new methodology “nutrigenomics” or “functional food genomics” was born
and has been making a good progress even in industrial as well as academic fields. The use of this
methodology makes it possible to assess the effect of an ingested food by global analysis of gene
expression changes occurring at target organs or tissues, e. g., liver. This can also be applied for food
safety assessment.

For the purpose of contributing to food industries by use of DNA microarray-aided genomics, the ILSI-
Japan Endowed Chair “Functional Food Genomics” was established at the University of Tokyo,
December 2008. After the first 5-year activity with a number of successful results by academia-
industry collaboration, the chair has commenced its second 5-year activity under the aegis of ILSI
Japan.

This symposium session invites five Japan industry speakers who are interested in functional food
factors for anti-aging and two university-ministerial speakers involved in genomic investigation of
mineral intake standards for nutrient requirements and safety. In addition, two internationally
famous speakers are invited to introduce to us some international research activity on nutrigenomics.
The speakers are Dr. Fu, China and Dr. Anderson, U.S.A.

ILSI No.107 (2011.9) — 63

SOIWOUBSLINN pue

$oIdo] @apiwwion)

uoneasald

yotesay uedepr ST ey LT Vi,

181S0d




EEAPESHRE [REEaRs /S
SHRBETUFTIAIVI—H )25 K BRISIIRT >

zgzi I PUFIASLY LN ERET
oy AT LA BEERAWN=2VMMNEIZET5
#E N\ SV TRBEMIXTRADAETTEMEDRER
INEHET
S EXT7MVLHEXE R HIEARE EXEHS - AUVRTTHER
& K
HT O
M
ég _Ai FFLNBOYZ T BHEY (Salacia reticulata, Salacia oblonga %) DAREFRENIT —=N T = —
| FOBEREME LCRICERBOIBERICED TH D LEREN TS, ZhbICE, 45—, axF
%gg J—, VT2 ) LR EREOBEEANE TN, THEREOSRE L. RRERET HEE B b5,
3 B | AFETR BB YT T BT X ADEREEMT 570, Ty MY T VT BT % 2
= BREL, MBEROBETRBREORIT 21T o1, BEFRIEMIITIDNA <A 207 LA 2 AV,
% F5LT BB X ARRE LET Y F OB LR RN L, £, 50T BHEMT R R RS Lk
I Y 7 v MOBNMEEENT L. TRFLP (Nagashima #5) ICTALE TiT- 72,
| FORER, VI VTBEY TR RAERE LTy bO/ME ERICRBWT, SEOREMERE T, I
‘Sﬂw Jatkas % R4 Thl MEOBET ORIWMARLNE, £, FFL 7 RBAYP=FAERELET v |
¥4§ DIBNAIEEEEL L. 2HMICEE-T 52 L RRBMC T, LEORRLD . %57 Bl
N | FRE B LT AR £ SO TR S U,
™

64— ILSI No.107 (2011.9)



The University of Tokyo, ILSI Japan Endowed Chair of Functional Food Science and Nutrigenomics
(Nutrition and Anti-Aging -Scientific Investigation by Genomics)

II Anti-Aging and Functional Food Factors

Biochemical Investigation and Gene Expression Analysis of the
Immunostimulatory Functions of an Edible Salacia Extract in Rat Small Intestine

Yuriko Oda
Pharmaceutical & Healthcare Research Laboratories,

Research & Development Management Headquarters,
FUJIFILM Corporation

Roots and bark from plants belonging to genus Salacia of the family Hippocrateaceae (Salacia
reticulata, Salacia oblonga, etc.) have been used for traditional Ayurvedic medicine particular by for the
treatment of diabetes. In our study, we evaluated the gene expression profiles in the small-intestinal
epithelium of rats given a Salacia plant extract in order to gain insight into its effects on the small
intestine. In detail, DNA microarray analysis was performed to evaluate the gene expression profiles
in the rat ileal epithelium. The intestinal bacterial flora were also studied using T"-RFLP (Nagashima
method) in these rats. Expressions of many immune-related genes, especially Thl-related genes
associated with cell-mediated immunity, were found to increase in the small-intestinal epithelium and
the intestinal bacterial flora became similar to those in the case with Salacia plant extract
administration. Our study thus revealed that the Salacia plant extract exerts bioregulatory functions

by boosting intestinal immunity.
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N ETRChS OB SRR U, MEOELERE, DNA <A 7 87 LA 2 BB ET R

EE), TxAREZT0avT 4T EBIFROZ R BREALREE LT,

[#% - #fm] PPE RS TIE, RBEL B LT, &5 12 8B CHRECEEE, MEE, miE 2V
MEZR B ET R o T, M ALT A ABICEN -T2, LI PPERSHOLCHRIZE —2 V7
PP FURBELTNDZ ERTNoT, TNHLOFERMNS, PPE REH CIIHBOREBIZE/LR 4
CLTW% LEX bive, FBRORBHALBELR T2 5L, PPEREICL - T 937 EHMRIBLEM, 1263 &
BEBA L TCEY ., T T Insulin signaling pathway B#EBEF D < BEIAL(L L T, #FE - f5
iEg ARk - JERGER B - BILEEBEF ORI -, IbI, AR VEREKBYT2=y (IR B)
ZoR7EDOFu ) VBN PPEREHTRLELTWeZ &b, PPE OBRUSIA VR ) VEZEED
EHbZB LT, 1 R VSR SET S RN IR S T,

1) Izuchi et al., Biosci. Blotechnol. Biochem. 73, 2793-2795 (2009)

2) Sugiura et al., Biosci. Blotechnol. Biochem. 70 293-295 (2006)

3) Uchiyama et al., Biol. Pharm. Bull., 28, 1766-1769 (2005)

4) Adewole et al., Afr. J. Tradit. Complement Altern. Med., 4, 64-74 (2006)
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II Anti~Aging and Functional Food Factors
Expression Change of the Insulin Signaling Pathway Related Genes in Liver of
Type 2 Diabetic GK Rats by Administration of Persimmon Peel Extract

Ryoichi Izuchi
Tovo Institute of Food Technology

Background: A persimmon is a fruit tree cultured not only in East Asia such as China, South Korea and
Japan, but also currently in many parts of the world. It is known that the concentrations of carotenoids,
polyphenols and others in the fruit are higher in the peel than the pulp. However, most of the peel is
discarded by reason that it is too tough and difficult to eat. For effective utilization of functional
compounds in the peel, we prepared fat-soluble extract (PPE), rich in carotenoids and polyphenols from
the persimmon peel. Concentration of B -cryptoxanthin was 13.4 mg/g and concentration of quercetin,
the major polyophenol aglycon in PPE, was 2.6 mg/g (value as aglycon) in PPE ¥,

B -cryptoxanthin is a kind of carotenoids, it was reported that B -cryptoxanthin intake had reduced
blood glucose level in diabetic mellitus (DM) model rats >?. It was also known that quercetin intake
had decreased plasma glucose level in diabetic rats ¥. Because of these results presented above, PPE
was expected that had some functions to improve the symptoms of DM, so the effect of PPE intake on
DM had been investigated.

Methods: Lean type 2 DM model rats, Goto-Kakizaki (GK) rats, were fed a commercial rodent diet (AIN-
93G) containing 37.3 mg (in 1 kg of diet) of PPE for 12 weeks ad libitum. During feeding period, their
body weights and food intakes were monitored, plasma and liver was corrected at the end of feeding
period. Analyses of biochemical index in plasma, gene expression using DNA microarray and protein

expression using Western blotting in liver were carried out.

Results and Conclusions: Though body weights, food intakes and levels of glucose and insulin in plasma
had no difference between control and PPE diet group for 12 weeks, plasma ALT activity of PPE diet
group was significantly lower than control and accumulation of 8 -cryptoxanthin only in the liver of
PPE group was observed. These results suggested that state of the liver was altered by PPE
administration. Gene expression analysis in the liver showed 937 genes were upregulated and 1263
genes were downregulated. Especially many of insulin signaling pathway related genes were altered
in expression. Expression pattern of genes related to glycolysis, fatty acid synthesis and j -oxidation
suggested that administration of PPE improved insulin action. Moreover, insulin receptor 8 subunit
(IR B) tyrosine phosphorylation was enhanced in the liver of PPE diet group. These results suggest

the possibility that intake of PPE improves insulin resistance through activation of IR 3.

1) Izuchi et al., Biosci. Biotechnol. Biochem. 73, 2793-2795 (2009)

2) Sugiura et al., Biosci. Biotechnol. Biochem. 70 293-295 (2006)

3) Uchiyama et al., Biol. Pharm. Bull., 28, 1766-1769 (2005)

4) Adewole et al., Afr. J. Tradit. Complement Altern. Med., 4, 64-74 (2006)
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BRIk 2 RRBERCT 74 MrIAAPBEENTEY ., BREREROERE R & OREREBO T
WKWEBTHDZERMbNTNS, TOHFTH, b b (Lycopersicum esculentum) <° b= MILFOE
B, BMREDY R 7EKBICEHRTAZ B, ZNETOE DMRICEIVALNIIR>TVS, F=hk
b v P OREEETHD Y T UE, Bix RA D= RARRTENENOBEETT & 52 bR TOBAR,
SEEEAIN TN B DD, DNA~A a7 LAk, BRZ2BROBLEFRELRERRC, H0oMEkE
BT E2AREETAOWHETHD, 2T DNA~A 7 uT7 LA 2HNWT, EER<TRIC
b N EFER XS BEOMIRO B R HBROE 2 FBRAICERHME L7z,

U A b MEREF (TBEE) b LI R 26 BB RERSEL, £2TOTYRTENT,
RBRHE P28 U CEERS L OBKEBICHEERZIRER S o7z, REERRMA 3 BRA%IZBWV CIER
B CTHEREDEITRD o8, 6 BEBICENTIZ TBEEOKE, HEIFEENSTREEL L TE
Bl&d oz, FBROBETE2HMHLDNA~L 7 a7 LA i Lz, Z0OME, b~ hOEBEIL 687D
BETORELZEMIE, 841 HOBEFORBEELIET ¥ (FDR<0.05), ERSFHMARMTIZED. b
< FOBEUIERBICB WX 7Y a—F v oFEFE%Y. IBERSICBWCIENBRILO—F2EESE S
TENTRBRINTZ, B2, b MERIZ X 2HECHEZOHEMMENIX, SREPB-1c O#ifl<° PPAR o ®
IR T TV D RN E 2 T,

ZOMAERE LY, BFEBODEEICERZ2EHZ 2T LIIRBREINTVE R, BETFORBEEEC
EDLIBREBEEZ TODENXTEALEHLTR> TR, b= MZBWTYH, —EOKEBETT /LE)
MR, BEOBBRTFREBRICED L > REELEZ CHD 0B LTV A MEIXTFET 505, RN
BB TN & B U728 13D Ty, AIFFRICE D, EERREBIZBWTS, v hOEBEIIREERKE
BICBELTOD I ENBEF LV THEERTHZENTE I, EHICAEOFEIX. h~ b ORGSR 2E
BN EFROMFFEECEBEREDO Y AV EBICARATHD Z L2 RR T EERT —FX Th D,

BEE) Aizawa K. et al., J. Agric. Food Chem., 57, 10964-10971 (2009).
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II Anti~Aging and Functional Food Factors

Administration of Tomato Modifies Hepatic Glucose and
Lipid Metabolism in Mice

Koichi Aizawa, Ph.D.
Research Institute, Kagome. Co., Ltd.

Fruits and vegetables contain many beneficial nutrients and phytochemicals that are thought to
protect our body against chronic diseases, such as cardiovascular disease and diabetes. Particularly,
many previous reports have shown that the dietary intake of tomatoes (Lycopersicum esculentum) and
tomato products is associated with a reduced risk of chronic diseases. Tomatoes or their components,
such as a lycopene, may exert their distinct effects via different mechanisms. However, the
biochemical pathways involved in these effects are largely unknown. DNA microarray technology has
enabled comprehensive analysis of the expression of a large number of genes simultaneously. Therefore,
we used DNA microarrays to investigate the effects of administration of tomato to normal mice on gene
expression in the liver.

Mice were given tomato beverage (TB) or water (Control) ad libitum for 6 weeks. All mice consumed
similar amounts of food together with water or beverages throughout the experimental period. At 3
weeks, there was no significant difference in body weight between each group, but the body weights and
the relative liver weight at 6 weeks in the TB group was significantly lower than those in the Control
group. Hepatic gene expression was investigated using DNA microarrays. The ingestion of TB
up-regulated the expression of 687 genes and down-regulated the expression of 841 genes, respectively
(false discovery rate < 0.05). These changes in gene expression suggest that TB ingestion promotes
glycogen accumulation and stimulates some specific steps in fatty acid oxidation. In addition, it was
indicated the possibility that the decreases in body weight or liver weight loss in the TB group could be
attributed to the down-regulation of SREPB-1c and the up-regulation of PPAR «.

Although many reports have revealed the benefits of high vegetable diets on health, the genetic
pathways through which vegetables exert their effects are still mostly unknown. The modulation of
gene expression by dietary tomato has only been investigated in pathological animal models and with a
limited number of genes. To our knowledge, the present study is the first to define the effects of
tomato on the expression of a large number of genes corresponding to biomarkers in normal mice with
microarray technology. The results in this study also demonstrate the importance of consuming

tomatoes daily to maintain healthy body conditions and/or reduce the risk of chronic diseases.

Ref) Aizawa K. et al., J. Agric. Food Chem., 57, 10964-10971 (2009).
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BRI e E 2T HELSFEEMTH Y, BMPRECLODVWTOFREEZTIND, EbHIT
X, ZBICESABLBENSREERITIEAEIPORBRUICMLITE Y, ZL TR b L AFHHE
T AMEMHLV, FTH ) Fr—b (3,7-dimethyl-1,6-octadien-3-ol) IXEEFHIER 72 FHEHZL D
WRBIBHE SN TEY, EFEE~OEAITHRERREN L TNDZ ERFREINTWD, HF, 29
L72E/ Y OEBRLBEERICKT2BELARE - THE Y, BFEERCEFREE~ODERIIFEL TV,
L Lendn, A8E & OCHEANEANICHET ZIERITERTHY | in vivo BT 2BFIRADEM %
FBRIZEHE U2 RISR 5TV 3, AR CIEEREABADERICRT 2/EAEEZETHZ LB L
L. DEAFEHBEAA ML AL LT 2RERRLZEEX FLAEFTA Ty FEFER L, BERBSBADL
b b T MERMIEBRCEBETRR T 7 7 A VOELICONTER LT,

FPRMBESTCEY, BIFD 2 205 RA%E /72, ARA PLAFIZ (R)-(=)- VT a— L ZRASEL
T v M T, #RA L ARBEE I THFROFRAREMS ) VS BROFERBAIIBREHESAT, (B)-
(=)-VTFu—ARAX, FRA MLV RZEBMHER. VO REIEOFEREBbzMHI«Fos 2 L2 REL
7o IBIT, FRBEATAEA b L AL > TEET B 115 B FOMFRARICK L THEEREEFEE
L., 2056 109 BEFOREEIIH L TR M AFEEROBEMAIT LB ZLZHLMNI L,
I 115109 Yu—Tty hOVIFUEZ, R)-(—)-VFe—nRAICLD X RV RRENGIER
WRBIGE S RBELEZR L TEY . HHERSY U REIG ERAFEOEB Y — 0 ThoT,

RIZED LD R EMFHIRE A R o I BB THOBHEN B L2 O THT T 572012, AR
ISEFRTHY, Flz (R)-(—=)- VFa—VOERIBALTH D Z & AR I LTV SRR THE 2 KA L
L, EEFRERETa 7 7 4 L E Gene Ontology (2 & AHRE S NV — ST & 1T o7z, (R)-(—)- U Fm—
MR XD MR ZER R E, BEHEM. MEPEERK. RNARHBEEERFHORASFE NI LR
RSN, FRCHRES L L BT REFIHEEEC T ORBENTLE L T, LI LERRAIL
X 2BEFREBOTLEIX, FERRAMLVATFT R)-(—)- UV Fe—AEFRA LT TR, R
NUREBETFTTELTHWAZ ENRBINTE, XHICA NVANS X THELZIE LS 5, FEA |k
VABEMYEORY a v 7 X o) BEEREFEORIENEE Tho T,

o T, WHA PLAFD (R)-(—)- U F e —/ VIR AR TR CHEAIIE O /3L O BB 2 &
PEAEL ) 2EETFHORREELLE L, TREA ML AR &2 TMIEELZIH L 5 28IC/ERT 2
EEZDLNTZ, TOEICEFEVICEDA NV AREROFMAIEL LT, FFRETHONZFENFDTH
HILERBTHIRENELNTEY, b MRRBRIZBIT5F Y OF LRI F O 0F D O LB LEE
YER DRI KRELS FETHZ LI 5,
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I Anti-Aging and Functional Food Factors

Stress Regulation by Inhalation of (R)-(—)-Linalool
as Seen from Gene Expression Analysis

Akio Nakamura, Ph.D.
Technical Research Institute R&D Center, T. Hasegawa Co., Ltd.

Aromas may sometimes have an effect to relax our stress. In recent years, there has been more
Interest in the psycho-physiological effects elicited by pleasant aromas, because they are expected to
contribute to health maintenance and promotion. Despite that, no molecular logic of this event has
remained to be clarified. In our research, to investigate the effects of odorants quantitatively, the gene
expression profiles of rat blood cells were determined under a restraint-stressed condition, with or
without inhaled (R)-(—)-linalool. Linalool, 3,7-dimethyl-1,6-octadien-3-ol, is found in numerous foods
and flowers, and its characteristic floral odor is important for the formulation of a variety of fruit-like
flavors and fragrances. The psycho-physiological effects elicited by this odorant have also been
investigated.

Male Wistar rats were divided into four groups (control, stressed, stressed + odorant-inhaled, and
odorant-inhaled groups). Rats in the stressed group were placed in a restraining plastic tube for 2 h.
Twenty microliters of (R)-(—)-linalool (92% ee) were evaporated and allowed to spread throughout a
40-L box containing restrained or non-restrained rats. Two major findings were obtained by profiling
the whole blood cells of the rats. First, in neutrophils and lymphocytes, significant changes in quantity
caused by the restraint were repressed by exposure to the odorant. Second, inhalation of (R)-(—)-
linalool induced significant changes in the stress-induced variations with respect to 115 gene expression
levels of the whole blood. Of those, 109 gene expression levels were repressed.

Another study was carried out by gene expression profiling for a sample of hypothalamus as a stress
response center. It resulted that inhalation of (R)-(—)-linalool under a restraint stress-added condition
up-regulated a number of neuron differentiation-related genes toward activating the processes of
neuronal maturation, and the inhalation also up-regulated restraint stress-inducible, heat shock
protein-related genes that can be associated with the suppression of stress-caused apoptosis.

In conclusion, (R)-(—)-linalool inhalation returns stress-elevated levels of neutrophils and
lymphocytes to near-normal levels. The inhalation also reduces the activity of more than 100 genes
overdriven in stressful situations for the whole blood of the odorant-inhaling rats subjected to acute
restraint stress. Our study is the first to reveal the possibility that olfactory input can modify the gene
expressions in the hypothalamus neural network involved in feeding behaviors of animals, as well as
their blood chemistry. Our finding has thus elucidated a physiological effect of an inhaled pleasant
aroma, (R)-(—)-linalool in this case, by an in-depth analysis of gene expressions. The results may also
aid in the development of a new method for evaluating the in vivo effects caused by odorants to cope

with stresses.
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BERIETZENHLNE 72572, Rank products #5% AWV CTREBELEIBMET O (false discovery rate
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The Database for Annotation, Visualization and Integrated Discovery (DAVID) {Z & % gene annotation
enrichment analysis 1T o 7=#ER., BHR LA L&, BEER. =7 —7 U RRHERRR G, KE
BLUORELEICEET IBIFRAFEIREZEEN, BRET LEBRAITIX, BLELRE. IRy
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The University of Tokyo, ILSI Japan Endowed Chair of Functional Food Science and Nutrigenomics
(Nutrition and Anti-Aging -Scientific Investigation by Genomics)

I Recommended Mineral Intake, Genomics and the Current Evidence

The Novel Mechanism of Phosphorus Homeostasis —
A DNA Microarray Analysis in High-Phosphorus Diet Administrated
Rat Kidney

Yuji Nakai, Ph.D.
Associate Professor, Graduate School of Agricultural and Life Sciences, The University of Tokyo

Phosphorus is an important nutrient for various biological processes. Most of phosphorus in our
body is exist as inorganic phosphate. The intake of dietary phosphate is gradually increasing in recent
half of century according to changes in our life style. Although the present level of dietary phosphate
does not cause hyperphosphatemia for healthy subject, increasing intake of dietary phosphate is one of
serious problems for chronic kidney disease patient. Therefore, to understand the mechanism of
phosphate homeostasis is very important.

To investigate how the phosphorus level is maintained in animal body, we focused on gene expression
in kidney of high phosphorus diet administrated rats. Male Wistar rats were divided into two groups
and fed diets containing 0.3 (control; C) or 1.2% (high-phosphorus; HP) phosphorus for 24 days.
Although retention of phosphorus was not changed significantly by HP diet, excessive amounts of
phosphorus were passed through the body under this condition. In fact, fractional excretion of
phosphorus was significantly increased in HP group. DNA microarray analysis using kidney samples
of both groups revealed that gene expression profile was altered by HP diet. In the genes upregulated
by HP diet, GO terms related to ossification, collagen fibril organization, inflammation and immune
response were significantly enriched. Moreover, we found significant upregulation of type IIb sodium-
dependent phosphate transporter (NaPi-IIb) in HP diet administrated rat kidney. This upregulation
was confirmed by in situ hybridization, and we observed marked signal of NaPi-IIb in both cortex and
medulla of HP group kidney section, but weak signal in that of Control group. Immunohistochemical
analysis revealed that NaPi-IIb protein was localized in the basolateral side of epithelial cell
surrounding urinary duct of HP group rat. These data suggest that NaPi-IIb was upregulated to

actively excrete phosphate response to HP diet.
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BEAPNEMIZEEALTEY (1993 -2005 . WHO ) RHBEENEVDITRBFIRED 47.4%, &
LRV DIIRABHED 12.7% TH 5,

GRZIZEV~ET o B EMETT5 &, R~ OBBRERENET T 570, KK TOTx
NE—REBERT L2 LITHMONTVD, L, Bl ZIEHIRICBW T, 8K Z OIER 2 BRRITHET L
BV, HBRIISOZEEBEHR TH D L & bITE2 REEORBOFLBETELH D Lk,
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WrEiToTz, XBEEL B L., SRZREETREMEN LT probe sets % 600, FEH /D L7z probe sets &
500 i L7z, FOFEER, REHEMZITa VAT o— R, 73/ BAS., BRBICEbLLEETF. B8
BN ITIBERBFICEL 2 BEFREHEINTVWD I EBHLNNI o7, X HIT, /MEKRZ bV RFHEM
OT R F— A5 caspase 3 8 LU caspase 12 DELTREBEML THEZ ERHALNIR T,
INOORRIY . ERZEAMFOMB T, REBRRPROEHOLZR LT, /MaEZ b L AFEHDOT
RE =V RE Vo Tfkx REEREZ > TWAZ ERHAL N7 (1),

AARIZIBWT, ZHEOK 10% BRERZHEELTH Y| 40% BEMDBRWERZIZ L Vbt T\ %, &L
DIRVERZIIBEERFEVLOD, ~E/a VKT EDRNI E1E, BERITHRY, LaLl,
BRIZY F 7 — AR EOBEROERICOLHBHEATH DI D, BMICELR ELHERZZD L DOBRERIT
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(1) Kamei, A. et al, Physiol. Genomics, 42, pp149-156, (2010)
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The University of Tokyo, ILSI Japan Endowed Chair of Functional Food Science and Nutrigenomics
(Nutrition and Anti-Aging -Scientific Investigation by Genomics)

I Recommended Mineral Intake, Genomics and the Current Evidence

Hepatic Gene Expression Analyses for Assessment of a Reference Iron Intake

Asuka Kamei, Ph.D.
Project on Health and Anti—aging, Kanagawa Academy of Science and Technology

Iron is one of the essential minerals and its deficiency results in various diseases including anemia.
Iron deficiency-induced anemia, associate with down-regulation of blood hemoglobin level, causes
serious problems in the body, while is already a public health problem in developed as well as
developing countries. Globally, anemia affects 1.62 billion people, which corresponds to 24.8% of the
population (1993-2005, WHO), with the highest prevalence in preschool-age children, 47.4%, and the
lowest prevalence in adult males, 12.7%.

Down-regulation of hemoglobin level, caused by iron deficiency, leads to changed energy metabolism
in the peripheral tissue because the efficiency of oxygen transport to this tissue is decreased. However,
no global analysis detailing the consequences of iron deficiency in the liver has been conducted yet.
Since the liver is a metabolically important organ and also a major iron-storing organ, we performed a
comprehensive transcriptome analysis to determine the effects of iron deficiency on hepatic gene
expression. Four-week-old rats were fed an iron-deficient diet (approximately 3 ppm iron) ad libitum
for 16 days. These rats were compared with those pair-fed a control diet with a normal iron level (48
ppm iron). The feeding on 16-day iron-deficient diet apparently induced anemia. To determine the
effects of iron deficient anemia on hepatic gene expression, comprehensive transcriptome analysis was
performed by DNA microarray. We identified 600 up-regulated and 500 down-regulated probe sets that
characterized the iron-deficient diet group. In the up-regulated probe sets, genes involved in
cholesterol, amino acid, and glucose metabolism were significantly enriched, while those related to lipid
metabolism were significantly enriched in the down-regulated probe sets. We also found that genes for
caspases 3 and 12, which mediate endoplasmic reticulum (ER)-specific apoptosis, were up-regulated in
the iron-deficient group. Taken together, these results suggest that iron deficiency exerts various
influences on apoptosis as a consequence of ER stress in the liver as well as on nutrient metabolism (1).

In Japan, about 10% of women suffer from iron-deficient anemia, and 20-40% from non-anemic iron
deficiency while does not appear to cause any serious problems because no appreciable down-regulation
of hemoglobin occurs. However, iron is essential for biochemical activation of cytochrome-related
enzymes and its deficiency is expected to cause serious physiological problems. To know this status at
molecular level, we performed global transcriptomics by DNA microarray analysis, with successful

results.

In this symposium, we will also emphasize the importance of accumulating the data on various

degrees of iron status in the body from a nutrigenomic point of view.

(1) Kamei, A. et al, Physiol. Genomics, 42, pp149-156, (2010)
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IV Anti—Aging, Worldwide Research Trends

Chinese Strategy on Anti-Aging Research Trends

Zhengwei Fu, Ph.D.
Professor, College of Biological and Enviromental Engineering,
Zhejiang Unverisity of Technology

The dramatic fertility decline and improved longevity over the past two decades are causing China’s
population to aging at one of the fastest rates ever recorded accroding to the census conducted last year.
This change is accompanied by an increase in the prevalence of chronic disease and disability in the
population. The Chinese government responses to population aging are strategies such as perfection of
pension system, prevention for chronic disease, and anti-aging studies. Here we briefly reivew aging
theories and related genes, aging animal models, anti-aging research and trends in China. Western
medical theories of aging like free radical theory, mitochondrial DNA damage are widely accepted by
Chinese researchers. Previous studies have shown that aging related genes like Klotho, Sirtl, and
miRNA are playing crucial roles in chronic disease associated with senescence. This kind of gene
mutant or knockout could induce resemble observations in the normal senescence process, which is
often used to build aging animal models. Moreover, scientists in China first reported an effective aging
model induced by injection of D-galactose (D-gal) in 1980s, which is still widely used in China’s anti-
aging research. And this D-gal induced aging model is recently improved by a combination with jet-lag
exposure. Based on these aging theories and animal models, different therapies like food restriction
therapy, antioxidant treatment, hormone therapy became modern anti-aging effective methods in
China. On the other hand, in Tranditional Chinese Medicine (TCM), kidney-deficiency was thought to
be the main cause of senescence. Numerous studies were carried out to have a comprehensive
understanding of the aging mechanism and search for anti-aging products through TCM theories.
Single Chinese herbs like Goji berries, Ginseng showed good effect in curing chronic disease and
preventing senescence. However, in order to accentuate efficacy as well as to reduce side effects,
Chinese herbal therapies are generally based on herbal formula not merely on a single herb.
Furthermore, Chinese people also chase for the anti-aging functional food. Chinese medicinal cuisine
is unique in the world, which produces functional health food by combining herbal ingredients with
traditional culinary materials. Anti-aging strategies have evolved in China, while the aging
mechanism, anti-aging products still need to be comprehensively, systematically, and carefully

researched.
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IV Anti—Aging, Worldwide Research Trends

Metabolism and Anti-Aging by Caloric Restriction

Rozalyn M Anderson, Ph.D.
Associate Professor, University of Wisconsin—Madison

A primary challenge in the study of aging arises from the biological complexity of the aging process
itself. Over 75 years ago, a deceptively simple approach of reducing calorie intake proved to delay
aging and the onset of age-associated disease in mice. Since then, caloric restriction (CR) without
malnutrition has been shown to be the most robust and consistent intervention that improves
healthspan and survival in diverse species. The goal of CR research is not to promote it as a lifestyle
option, rather it is to use it as a tool by which we can gain novel insights into the aging process and the
underlying physiological changes that lead to increased disease vulnerability with age.

Overt phenotypes of CR include improved glucoregulatory function, reduced adiposity, and the
preservation of mitochondrial function. The inverse linear relationship between calorie intake and
lifespan extension suggests that regulators of energy metabolism are important in CR’s actions. We
propose that CR induces an altered state of energy metabolism that promotes health and longevity. A
key aspect in setting this altered state lies in the impact of CR on white adipose tissue metabolism and
systemic signaling. Analysis of serum metabonomics and metabolic rate in rhesus monkeys provides
further evidence for metabolic reprogramming with CR. CR prevents age-associated muscle mass loss,
and gene transcriptional profiling indicates that it does so, at least in part, through pathways that are
regulated by nutrient sensitive factors. Our studies in mice and monkeys indicate that nutrient
sensitive regulators are involved mechanistically in the anti-aging regimen of CR and suggest that they

may be effective targets for treatment of multiple age-associated diseases and disorders.
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Glycemic Index (GI) B Z#RE L= Di% b o FK%D D.A. Jenkins & D 7 L—7 (1981 4F) TH Y,
RAAE DEBAREE R TIEFICL VA U F v 7 R LTEZRTIIESAVONRTWAFIETHD, K
K EFORBEBRUIZEZOMBEED LRV HERTA VT v I ATHDIZ b, FICERFBEOD
B OELE S i, HRERIEN D 2 R T 5, ILSI Japan Tid, 2001 4 11 BiZ. A5z 20 FFER
BRAX M LT, “International Symposium on Glycemic Carbohydrate and Health [H8E & #EE|” &
WHT—=T, HA - FILCHAEERELSBIC L TEES VR AZBEL, ERASEOEE) LM
b LWMENITON L, ZTOVURYY AT, KM EEDEMORBEFELHTMICE T 2 REHK
ZLBERIN, KGIEPEEZEROV A7 2T L WIHIHERFHEEDE, LirL, T0 GIEZ
DOWTIHBEAZER S BT, — 20RO GI DRITEIZ 10 ALEO AEBKLETHY, EREho=a b
B VEDBIED =, EN20 AU EZET 52 EORFHAHERH Y, I HIT, 1 RIORIEICHREIC
X TREIOBRLEHZDT, AME~OBBEDY X773 %2E25L, WEDEDOABEBRENI EB—D20
MERTH o7z, 2B, ZNE2TMA T, Gl OERE TIHINET 2 RALGIERSDOEED L IH(LHERK
KW, FIZITEDBEHERELZZLBIWZRKMDEEZ L LT, MEEOISELHE L2 Thide bk
WV, ZOBMETRRBICE > TEEMIES T, BUEDOX 272200, b 5D LBEERITESRVD
DINEVIBEMNRERB DTV Lo, RREEHLV TRVWALHETHA I,

ST, TR EDORRMOFMETiEE LT AR & TAEE) (FeTdAy s a7 vE9)
BHD, EHMIERICERSETRAET D HIET, BNINEEAESED S L, KRIRE AL D
BRX—E L NTRDD in vivod ETHDHR, b H—20FEETH D [ToAEL M) EBRROT I BRI
WKLo TEHEXHEND FET, TORBICEETND AL EOLET 2 /BB AFOT AL EE I
TBRRNET X /BB (BEMNRULET I VB —) 2ERETBEELTWANERTA VT v I A
THY. invitro DFETHD, BIETIIRROZ VX BOREBMAEITITITZE A EZOFERMEDNT
Wb, GILIZBWTH, 2D ITAELi) WHMBTHIHFERSTLLRBVWOTERWNEE X, ILSI
Japan RIS TREME ER, RAKEDELICBIT A28LO 27 & (Glucose releasing rate;
GR) 2FLWEREREDOA VT v/ AL LTHETAHREDICGR Tuy ey M b Eifi,
GROEFL, BREOLDODT FLHEVDA T v 7 AT ZERUBHAEZ THHZLETHY,
GI LIZTELRDFET, TORLREERLZBEOMMEED LAV FE2HLBRETFHRITE DT RWVNnESE
2 TD, AENE, ILSI Japan GR 7w ¥ = 7 M3 MSIITERIE AN BIHE SREEPEET & LT 34
EELLTHLONEMERRERERT L TETH D,
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ILSI| Japan Research Committee Topics

Carbohydrates Task Force
Purpose of Creating the New Index, “Glycemic Release Rate”

Shuichi Kimura, Ph.D.
President, ILSI Japan

The method of the Glycemic Index (GI) was proposed by D.A. Jenkins et al. in 1981. It is a good
index that reflects physiological characteristics of carbohydrates. Since this index correlates well with
the blood glucose level following the ingestion of carbohydrates, it was applied to the medical diet for
diabetes. The sue of the GI spread worldwide.

In 2001, the International Symposium “Glycemic Carbohydrate and Health” was held at the
University of United Nations in Tokyo, to celebrate the 20th anniversary of ILSI Japan. In that
symposium many speakers reported that foods with a low glycemic index are effective in keeping good
health. However, the GI remains an uncontrollable variable due to the complexity of foods which we
consume and the effects of processing and cooking of these foods. For the measurement of the GI, we
had to reserve at least ten examinee and had to collect blood samples from each subject seven times per
test. Therefore we endeavored to develop a more convenient method for obtaining GI values for food
samples.

In contrast to carbohydrates, there are two indexes for the evaluation of proteins, the “Biological
value” and the “Protein score”. The “Biological value” is determined by an in vivo method, the
“Protein score” by an in vitro method. In analogy, we plan to create a second index for carbohydrates,
the “glucose release rate”. This research is collaboration between the ILSI Japan and the NARO Food
‘Research Institute (NFRI). The results of our research will be reported today.

On March 11th this year, Eastern Japan suffered from an enormous earthquake, the likes of which
occur once in a thousand years. What is remarkable, the damage caused by the earthquake drew
attention not only in Japan but from abroad as well. There have been numerous accounts of the
piteous health situation of the aging population living there. The deterioration of the surrounding
conditions has pushed they health of the aging population to extremes. I strongly feel that the
wellness of the aging population [superannuated population] is an extremely important topic. It is of
particular significance, I feel, that this conference will occur in a place with such a social background. I

sincerely hope that many will attend and take part in the debates.
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BREOME = b — UL 2 RN EORFRHILICEE CH D, Fio. HRBEEIHEOH LT TRl ZhizH
ET2AFARY v 7 v Ru—bR@REL, SHIREINLLLIREL, FUOZERFRE 25 0EE, MLER
FREOBIEZBERT 5 W5 £ OMERRERINL TV D,

Glycemic Index (GI) IR OEBRMMEMEEL FET S in vivo DRIEETHY . BBOE L EROBELZ BT I8
DEBERY—ALTHY, HEELTHILTWS, LHrLENDL, GIEEZIEREOBELASLETH Y | BHHA
VA, aR b, BEEOHKNSE, Thwzt, KEREZHNGIAEIZHRDOA TSN, EHHHIERFOLELE

RS TETWARY, T, B FE2EREL LTS, BIEEICATYHRRREL, CVR30% Z#x2 2 &
BB LR, SHIZE, GIA 100 & RAEHEARDE—INTELT. Zhohd GIAERHERICRET DX
FEREEET A O LBbE,

Z O LS Rmod, ILST Japan RALDAFZEER ST in vitro TORSLIMFESEMME S EME (GRE) OBBEFEEZH
LT, 1 5B GREOHIERICOWTERL, %%Ezﬂ ZiX GRIFEORRICET 2 TERRATEREE) 28T
Lz, #%Cit. GRIERZBEELE2 X P THREORWHETH L X L OHREEL, Fi, BMOBMIETT
3%, ERZEO—EBHORFTLHETELZEREHR L, Thi%i), Bxid 200544 AN5 2008 3 A £ T
3 M., MSATEIE AR SR AR & LR GRIEOBEEITo 2,

in vitro TOIMBEISEMEFAMIZ B4 5 LI THFZEIL Granfeld 5 (1992 45) @ HI# (Hydrolysis Index %) & Englyst
5 (1999 4F) @ RAG¥: (Rapidly Available Glucose %) 23% 5, WMiEERaHE. BEOHEESCHEROLEN #HIZ
& LT, BERERERPABREGEEEEZHRIFNCL D BEEL L, AEARISICHIE LERKEREZMANL T, 3205,
AENOBILEIGERTH S, DEARS (H8). SRG, +EBBHRR, MBRRIGE, ThEh, I —ik
B R_TUURIR, TIF—ERG. e Vva v A —ERETHEEL, ZOETRIGETI LY. GREOT R
b A FRER LT, GRIEOBEREL., CVHERT VI HAERTIE5-10% BIRTH Y, GIEE ORIFRMAERENE
bhic, iz, Ka XA FT—ROERETITIZENTE, SHEARET TRIEREDOL I RBEICLRISFREL 2
b, GRIEOBEERZERT D LN TET,

-5, GR%@%F#ﬁw k#%(H@iv_ﬁm®%ﬁmm%5%ﬁmmﬁiﬂgkbé LiIETERY, Ih
. BT oRRKICSE BICE D RERY, ZOERR GREOBELYVRKEVWLLTHDE, ZhiZimz, HHk
ﬂ%&ﬁmm%J@ﬁ%ﬁi%ﬁ%é&@%ﬁm%\%%k@ﬁ%ﬁoto_wﬁ% GR &I L FTRE 2 SR K4
EMEICERL, HELRFETHAETLIZENTEDL LR o, GREBIEIRK{IEHEEDIHREDOREERPEREZHIE
THIENTELDOT, BREABICLENTHY . THEARFERCIVHEEERIC, BHRRET L 2L HFETH D, GR
ENERTIIEHEF T L OBEERS LIZHALNIRY, Ax ORERFCEMRTEDLHICRDI EEZLLND,
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In vitro Measurement of Glycemic Response of Foods and
Meals Based on Glucose Releasing Rate (GR)

Hideshi Kumai
Food Technology Research Labs. R&D Div. Meiji Co., Ltd.

Control of blood glucose levels following meals is very important, and is central to a variety of pathologies,
including type 2 diabetes mellitus. Moreover, there is mounting evidence which indicates a relationship between
blood glucose and both metabolic syndrome and arteriosclerosis, and related diseases, such as coronary heart
disease (CHD) and cerebral vascular disorder (CVD), which are both among the major causes of death.

The Glycemic Index (GI) is an in vivo assay method for measurement of the glycemic response to foods, and is a
powerful tool to estimate blood glucose levels following meals. However, blood sampling is necessary for GI
measurement, which results in stress on volunteers, and requires cost and time. Therefore, although many efforts
have been put into measuring the GI of foods, there are not comprehensive GI tables reflecting different local and
regional foods. Moreover, since the subject (people) are used as the analytical instrument to measure GI, there is
not a little variability in the measurements, with a coefficient of variation (CV) of 30%, and sometimes more.
Therefore, it is taking time to familiarize consumers with the concept of GI.

This being the situation, ILSI Japan Carbohydrate Task Force has launched a project called “In vitro
Measurement of Glycemic Response of Foods and Meals Based on Glucose Releasing Rate” , and we also call this
technique GR measurement, or GR method. We discussed the methodology of GR measurement, and issued a
Basic Research Report in February 2005. We concluded that GR measurement should be simple, low cost,
accurate and reproducible. Moreover, we aimed to measure not only individual foods, but meal portions, such as
set meals and bentos (boxed lunches) as well. We conducted a 3-year research project, in collaboration with
National Food Research Institute, Japan, for the establishment of GR measurement from April 2005 to March
2008.

Previous research on in vitro measurement of glycemic response had been conducted by Granfeldt et al. (1992)
and was called the Hydrolysis Index (HI) method and by Englyst et al. (1999) and was called the Rapidly Available
Glucose (RAG) method. After studying both methods, we optimized the conditions for each digestion step,
including crushing food and enzyme reaction in vitro, in light of ease of handling and stability of the results. Each
digestion process, namely, the reaction in the oral cavity, stomach, duodenum and small intestine were mimicked
and replaced by a meat grinder or mincer, a pepsin reaction, an « -amylase reaction and an « -glucosidase
reaction, respectively. By combining processes and refining the overall process, we were able to unveil a prototype
of the GR method. The GR measurements were accurate by CV to within 5-10% and correlated well with GI
measurements for starchy foods. In addition, GR measurements can be conducted in typical laboratories at
relatively low cost. Moreover, the measurement included meals. We discussed and consequently concluded that
this prototype achieved our aims.

GR measurements were accurate, so that “Food Composition” , or “Goteil” , was not available as the amount of
total carbohydrate of foods, because the amount varies between products more than the inaccuracy of the GR
measurement. Moreover, as we recognize, the definition of ‘available carbohydrate’ is crucial. Following many
discussions, we were finally able to define the available carbohydrate in a practical and logical way. We are now
also able to easily measure the available carbohydrate. The GR method can be applied to almost all foods and
meals, and is therefore a powerful tool for developing healthy or functional foods and supplying information to
customers by labeling. When the concept and technique for GR spreads worldwide, studies relating GR to disease
prevention will be conducted and the relation will become clearer. In this way, we expect GR will contribute to
global health.
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1) Goodarz Danaei et al., Lancet, 378 (9785), 31 — 40, 2011
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Toward Practical Application of the GR Method

Yukiko Nakanishi, Ph.D.
Associate Professor, Department of Food Design, College of Nutrition, Koshien University

In 2008, global age-standardised adult diabetes prevalence was 9.8% in men and 9.2% in women, up
from 8.3% and 7.5% in 1980. The number of people with diabetes increased from 153 million in 1980,
to 347 million in 2008Y. According to the National Health and Nutrition Survey 2007 conducted in
Japan, the number of people strongly suspected of having diabetes and of people with possibilities of
having diabetes were 8.9 million and 13.2 million, respectively. To prevent from lifestyle-related
diseases, controlling of postprandial blood glucose level is crucial. For the food products development,
it is necessary to develop a new convenient method to compare the effects of various foods or meals
intake on the postprandial glucose response.

ILSI Japan Carbohydrate Task Force has launched a project called “In vitro Measurement of
Glycemic Response of Foods and Meals Based on Glucose Releasing Rate”. As a result of a 3-year
research project, in collaboration with National Food Research Institute, Japan, ILSI Japan established
a prototype of GR measurement. It was consisted of 3-steps like as the reaction in the oral cavity,
stomach, duodenum and small intestine. Toward practical application of GR method, it should be a
simplified method which don’t need high-specific facilities and by which people with limited experience
can measure accurately. The results must be independently replicated in different laboratories. Now
we have been conducting the multicenter studies to examie within-run reproducibility and inter-group
reproducibility and revising the protocol of GR measurement.

Until now, we have conducted a multicenter study twice. For the first trial, 11 laboratories (9
companies and 2 universities) tested the GR method with GR-test Kits which were prepared by a
laboratory. As test meals, three meals were selected: commercially-prepared and energy-controlled
meal, commercially available liquid meal, and maltose solution as a control meal. The reproducibility
coefficient of variance (CV) on the GR measurement was within 10% and the GR method was expected
to be more accurate by revising the sampling procedure and selecting other preservative agents. It is
crucial to prepare the document of the protocol as well.

For the second trial, 10 laboratories (7 companies and 3 universities) tested the revised GR method
with two types of test meals, commercial energy-controlled meal and maltose solution. The CV on the
GR measurement was greater compared to the first trial. Therefore, we are struggling to re-check the
effects of storage and thawing condition on the enzyme activities and to re-select the preservative agent,

ete.

1) Goodarz Danaei et al., Lancet, 378 (9785), 31 — 40, 2011
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Do T, BHNSE] 2 HHAR BRSO A =X AR, Th b OHBEEEICER T2 5BREDOFHIBAE L EI
75 LT, FEFHNOLWVITESZFONENLOT o —FXEETH 5,

BARMEBIIBEZERA PP RARZRBEISWARIBEIZH D7D, I OROARREBE R EDA N AR
BORENBBL TS, £/, BTS2 ERE LT, BRAECRBRLEREZE-THEMLTWS, Z
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Evaluation Method of the Effect of Nutrition and Food Composition on
Brain Function

-Utility of Behavioral and Pharmacological Technique-
Hiroshi Takeda, Ph.D.
Dean and Professor, School of Pharmacy, International University of Health and Welfare

Nutrition is an energy source for the brain functions, and it plays an important role as a material of
the brain constituent and the physiologically active substance. For instance, it is necessary to supply
glucose constantly with oxygen so that the brain may function normally. The protein is important for
the cerebral development, and it is reported that the protein insufficiency at the developing stage
causes the cerebral hypoplasia. Also, tyrosine and tryptophane are the precursors of the brain
monoamine, and several kinds of amino acids including the vy -aminobutyric acid are contributing to
the brain function as a neurotransmitter. The main elements of a neuronal membrane of the brain are
the lipids and fatty acids. The vitamin and the mineral are also involved in the modulation of the
brain function in various places like the synthesis and resolution of brain substances, release of
neurotransmitter and intracellular signal transduction. Additionally, it is reported that elements
other than the nutrition contained in food also influence the brain function. Therefore, the approach
from nutritional or food science is important for investigating the mechanisms of the functions of
central nervous system and the pathophysiology of brain diseases.

. Recently, the appearance of stress-related mental diseases such as depression and anxiety disorder
increases rapidly because the contemporary society is in the environment exposed to various stresses.
Moreover, the morbidity rate of the dementia also increases in the background of the aged society.
Such a society causes the decrease in people’s energies and productivities, and the establishment of
appropriate preventive and treatment method is a pressing need. Recently, it is focused on the
beneficial effects of various nutritions or food compositions in the treatment of affective disorders as a
part of complementary and alternative medicine. However, there are few basic studies supporting
these clinical findings, and the detailed pharmacological studies should be necessary to treat safely and
effectively based on the scientific evidences

The behavior is a generic name of various movements of the animals including the human, and the
change in function caused in the brain is expressed in shape of behavioral changes. Namely, the action
of animals is one reflection of the brain function, and a specific higher brain function such as emotion
and recognition can be evaluated by behavioral observation. The behavioral pharmacology is study to
examine the effect of the compound on the action of the animal by using an experimental psychology
technique, and various evaluation methods have been established to detect the change in the higher
brain function multilaterally. Moreover, evaluating the pharmacological effect of the compound by
using these evaluation methods might become a help for the clarification of the pathophysiology of
diseases. In the present lecture, I will introduce the theory and the feature of various evaluation
method of behavioral pharmacology together with the example that examines the effect of nutrition or

food compositions.
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REZMAEFIEN# (LCPUFA) ORFESXT7 4 v MIBELTIE, AN -3 BB O LEREE~DZFR
EED, BELOFERREINTWDE, DIERREEOTH CRELEED TWAE A AN -3 BIfEIX, =1
aYReF U (EPA, 20:5), Rayd~xH o F (DHA, 22:6) RERETFLNRE, 2hb
LCPUFA o £ E 2 iR IE, BB 22 fATHE, L, BEESEELT IR THok
LCPUFAEREZMHERF T2 2 Li1E, AEROIESCESRREOFBREVSTEBREN D, REBICHEIC
o TETWD, FEENZEAGIZRBIT AERA AT -3 EPBROBEIIZY / —1L B (ALA) ThH 55,
ALA X EPA IZHFEMICEBREINZ N ERFEINL TS, Tz, HEFZV TV AL MIXERLYD,
B0 D LCPUFA 28T A5 L2 HELTWAY (FF 2T v—rT ¢ 7HEIEFHE. 2008 ).
AMETAERINTICAWS Z ik, BBRSCREHROMENEEETH 5, Zod, Alcfb ) JREEO
BBIZFIATE, Lab LCPUFA OFEEBER DRV, A -3 BIiBORERGIRNEEN D,

277V FUBE (SDA, 18:4) i3 ALA 75 EPA BMERT A RBBROTEETH Y. SDAZEAET

LEA AMELEET DI, BEFHBIEREFA LA XPBERINTVD, ZOXA XEE AT
-3IEMIBR DL E LT RTRE L TEBBMENDZ LT, KNTLVZ D EPARELEIND LEZXDND,
LI/ SDA # 1 XAMITIE. % 20% ~ 30% (MBI xT5EE %) ® SDAXEENLTWV5D, SDA
X EPAR°DHA LY b “EREOER Do, Al & e UTBLICRT 2 BEMNE, DD,
BEENCHEEEIZL > T, FAFEOBRRENBIEKRT D, SDAF A XL, ~—H Vv, w38 % —X,
PIE Ry 7 BB VR, APy I BLUOA VREZ Y FREZ EICHATRETH D,

F A -3HE A L OEERLIE v —F—IZxtT B SDA XA XiMOBREZ T 57200, BEFER
BRAER I TS, REKF O EPA BB L DHA BEOEIASICESWTHEIE SN A AH -3 f5EAE W
8, DMERREOBEREILET T2, BELERE XIS E Lz, BEALT T AR _EEHRAR
ZRWT, HREL 3 DO, B1EIIFEBE XA XlE, F2HiT42g/ BDOSDAEREEFTD
SDA &4 A%, 38X 1 g/ HO EPA 2BEBE ¥, TORE, RERBHAE 12 BI2BW T, SDA ¥4
AMBERE T, B XHEREE L B LT, AT 3HRESEEICERE LT, £, B
B’DOA AT -3 FED EFIZHOWT, SDA ¥4 XWBEEE L EPA BER#EOMIZEERIR O b o T,
INETIRZZFNLZ AT NAED SDA KT SDA # A Al % AV T Sz /MNEERBIZBWT, SDAD
BEIZ X W RMERAIEEF O EPAREFNAZRICEEDZZENRBREINTEY, SEORRTEHELNEZT —
Zit, TNEEMITDI D THoT=, e, SREIOBRBROMBEN S, SDA OEBINt MAKT EPARBEZ
HWIEE 52%1X, EPAZERT2H50K3I DD 1 0L54501 THH I ENRRINT,
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Progress Toward the Use of Healthy Omega-3 Fatty Acid Producing,
Genetically Modified Soy as a Food

Richard S Wilkes
Director — Food Applications, Monsanto Company

It has been widely reported in the literature of the health benefits of long chain polyunsaturated fatty
acids (LCPUFA) including the role of omega-3s in heart disease. The omega-3s of particular interest in
the prevention of cardiovascular disease include eicosapentaenoic acid (EPA — 20:5) and
docosahexaenoic acid (DHA — 22:6)). The primary source of these LCPUFAs is from fatty fish.
However, maintaining consumption at sufficient levels in diets which are becoming more westernized is
becoming difficult due to the potential of overfishing and contamination concerns. The predominant
omega-3 fatty acid in westernized diets is linoleic acid (ALA), which has been reported to have
inefficient conversion to EPA. Although consumers have indicated a desire to obtain LCPUFA from
food rather than supplements (Natural Marketing Institute, 2008), formulating food using fish oil has
proven to be difficult due to flavor and shelf life concerns. As a result, a need exists for another
sustainable source of omega-3 fatty acids that can be used in a range of foods and provide the benefits of
LCPUFA.

A biotechnology-derived soybean has been de{zeloped to produce soybean oil containing stearidonic
acid (SDA — 18:4), an intermediate in the metabolic production of EPA from ALA. As a sustainable
source of omega-3, it is likely to produce more EPA in the body when consumed. Refined SDA soybean
oil contains approximately 20% to 30% (wt% of total fatty acids) of SDA, and with less double bonds
than EPA and DHA, will provide improved stability to oxidation than fish oils, expanding the potential
formulation choices for food companies and consumers. SDA soybean oil may be used in a variety of
food products including margarines, mayonnaise, salad dressings, beverages, sauces, snacks and ready
to eat foods.

To evaluate the ability of SDA containing soybean oil’s impact on key cardiovascular markers
including the omega-3 index, several clinical nutrition studies have been conducted. The higher the
omega-3 index (O3I), which measures the percentage of EPA and DHA levels in red blood cells,
cardiovascular disease risk is reduced. In a randomized, placebo-controlled, double blind study with
healthy volunteers, volunteers were divided into three groups: the first group received conventional
soybean oil, the second group received SDA soybean oil containing 4.2 grams/day of SDA, and the third
group received 1 gram/day of EPA. At 12 weeks, supplementation with SDA soybean oil significantly
increased the O3I compared to conventional soybean oil. The increase was not significantly different
from that obtained after supplementation with EPA. The data confirms previous data from smaller
studies using ethyl esters and SDA soybean oil which suggest that consuming SDA significantly
increases EPA levels in red blood cell membranes. The results also suggest that SDA is approximately

one third to one fifth as effective as EPA at increasing tissue EPA concentration in humans.
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LT, EELew, ¢B. XV ~— EVRETIHE, 2208, WHWMEROA BB IT70FE M
AME., EILECRFEROS B0, T/ WE., BREWE., NWATRRERETOND, KRARMAHL
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AR THHELZRLTNS,
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Threshold of Toxicological Concern (TTC) Concept
and Safety Assessment of Food Additives

Yoichi Konishi, MD, Ph.D.
Professor Emeritus, Nara Medical University
Visiting Professor, Oklahoma Medical Research Foundation

Recently, a variety of foods have entered the marketplace secondary to advances in food productive
technology. At the same time as this is occurring, health conscious consumers are paying more
attention to their dietary habits and to food safety. Since foods contain naturally occurring as well as
chemicals specifically added for special purposes, starting in 2003 food safety began to be assessed by
the Food Safety Commission under the Food Safety Basic Law in order to deal effectively with food
supplies for consumers. The safety assessment of environmental chemicals including food additives
has depended mainly upon the results of genotoxicity tests and in vivo animal experiments and, in
Japan, has not benefited by use of contemporary non-experimental or computational risk assessment
methodologies.

Threshold of Toxicological Concern (TTC) is a principle referring to establishment of a human
exposure threshold value for all chemicals, below which there would be no appreciable rigk to human
health. This concept proposes that a safety level value can be identified for many chemicals, including
those of unknown toxicity, based upon of their chemical structure. Practically, compounds are grouped
into 3 classes; class 1 -Substances with structures and related data which suggest a low order of oral
toxicity. Class II -substances which are intermediate. Less innocuous than Class I . Lack positive
identification of toxicity. Class Il -substances that permit no initial presumptions on safety or may
suggest significant toxicity. TTC has been actively used for the safety assessment of food flavoring
substance in JECFA from the point of view the reduction of animal experiments. JECFA evaluated the
safety of about 2000 flavoring substances from 1996, and no cases of toxicological concern for human
health have been reported. However, some cases are not suitable for use of the TTC approach. The
basic difference of the safety assessment of food additives between JECFA and Japan, is that JECFA
considers flavoring substances are categorically different from food additives but in Japan flavoring
substances are categorized along with all other food additives.

In this presentation, I will discuss the useful indications for TTC on the safety assessment of food

additives and the necessity for international harmonization for that of flavoring substances.
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BT EUMRS
BRURVFEOFLVEFR~REY—Y (MOE) 77A—F

Bt BgS
EIHASH TEEFEmFREMN

AFEFCIE, ILSI Japan Bh U A 7 HFZEEEICBVT 2010 05 2011 Fic T CHRES W ERRE
HREBAMED Y A7 5l : MOE 77’ —F | ORREEL, #22REL THET D,

BRO Y R7FHIIZBN TR b FERLFEOOE I, BEMPICHEERNICE SN BIEHRELAME
DV AT ZEIR/ID, EWOBERD D,

BE&#~— (MOE:Margin of Exposure) 7 7o —FIEAIEHTI LW X Z73HMBEFETH Y, B,
“BRFPOBECEERDADEN, HEEOL MERFEEIIXI L TEOREDRIEZAE T 0%, LBATEER
ECEBILTY A EHEEIZBETHED0Y R 7FEMFE" & UTHER I TS, BE, ILSI Europe,
EFSA. JECFA # LT Codex &\ 7= EEKEE I BT, FOBADHTEEMEICOWTREFSED b T3,

MOE 12, AE-KISFTHIOME»PLEBEH L - EFEHECEFNICHYE T 5HE (point of departure,
PoD) &, B MBI A2EBLEEFFEIHEEINTERBEELOLEL LTRENS,

2002 4= £ Y| ILSI Europe # 27 7 4+ —ATit, BT ORMEDCRWEEME L SNDEPAWEIZE
THIOFERRF SR, FOFTMOE 7 72 —FIZHOWTHEY Lif b/ (O’ brien et al., 2006),
MOE 7 7 u—Fi%, REHIC JECFA LB EFSA IZBW T haaT &, JECFA I 64 B&#E0F T
MRS AWE DFEMIZ OV T, ALARA 77— (as low as reasonably achievable : &/t 5 D54
VB BELRERARRBETTEIEITERITARELNIEZLT) THTLH=220REFR. bbb
MOE 7 7u—F., KHESEE, ERSMEEEZREI L. 2 boFh b MOE #3571 2 LTz
(FAO/WHO, 2005), R#iZ, EFSA Tix, MOE 7 7' u—FV A 7 EEOEBENEMAHT O\ E LTV
A7 EEMEANEAT A Z R TE, BEL ALARA T CEBTARE EOBE LY ERTH D & iEmfT
37z (EFSA, 2005), FEFRIZ, 2005 4ELit% JECFA & EFSA X &5HF OERYE U A 7 3]z MOE 77
n—F &AL T3 (JECFA, 2005, 2007; EFSA 2007, Barlow et al., 2006), &iTO &R Tid, ILSI
Europe 78 WHO/IPCS, EFSA & # 7/ L T MOE EHIEDEREELEZRASR, 77 INT I FRTT7 7 hFw
Bl, RUPUREAGRTOBEMEL L TALNS 12/b6WEET N7 —2 L LTMOEIZ L 5%
fTo7= (Benford et al., 2010), Zh b DHEMFEREL L OEEIMIKE» O OREZHE 2. 2010 FEX
D Codex DIEYMETEICEB T EH, MOE 7 X —FORABBTEN T BRI TH 5,

2010 A%, ILSI Japan B Y A7 HFEHA T, MOE 7 7 u—FOEEEBRZFEE L. £ OMESF
B, EHOBRBIZ DWW TR 2T o7, TOREICET 5EYILILSI KA —L_—Y ETHABALZ, MOE
T —F Y R BEREOBROERIBMREDEFMINER T LN TE, ot MERE~DBEDOKRE
SEMMPICHBTE A, VA7 ala=nhr—yva b EATEATRENRS S, —FH, MOEHEH
WAWDHIS PoD CHERBEIIIAREENFEL, BATAT —XICL>oTMOE R KES ERSE
NEXHEINDD, BEICRVEISBERS D, MOE 7 7o —FORFBRMNMEBEIZEL, VA7 EBEEFIC
FERATHDREDIZE, T—FOFRMEEE BBRAREDTZY RRA VY NOBIR, 7 —F OFNIFiE, BBV
FUA%E) # MOEfEE & BICHREIZEER L, ZUMERTIEBLETHD,

fFsk, MOE 7 7 u—FBNERAN»OBENERA SN D012, VAJFHE L VR EHE, VR
X o= — 4 —OBEMBIF R R 2D TIEZRWIES S b,
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What Is the MOE Approach?
— New Risk Assessment Tool for Genotoxic Carcinogen in Food

Kenkichi Fujii, Ph.D.
Global R&D — Safety Science, Kao Corporation

In this session, we report a summary of the investigation “A new risk assessment strategy for genotoxic
carcinogen in Food; the MOE approach” that ILSI Japan Risk Assessment Task Force have carried out

‘during 2010-2011.

One of the most difficult issues in food safety is how to deal with genotoxic carcinogens which are
contained unintentionally in foods. The margin of exposure (MOE) approach is a risk assessment tool
used to advise risk managers on the potential health concerns of genotoxic carcinogens as food
contaminants. Possible application of this method has been considered by various international
organizations, such as ILSI Europe, EFSA, JECFA and Codex.

The MOE is calculated as the ratio of a point of departure (PoD) on the observed dose range for
carcinogenicity to the estimated dietary exposure in humans.

Since 2002, the ILSI Europe Task Force on Risk Assessment of Genotoxic Carcinogens in Food proposed
a structured approach for the evaluation of genotoxic carcinogens in food, which included the MOE
approach (O’ Brien et al., 2006). The MOE approach was also considered around the same time by the
Joint FAO/WHO Expert Committee on Food Additives (JECFA, 2005) and the European Food Safety
Authority (EFSA, 2005). These bodies independently recommended the MOE approach was preferable to
other approaches, such as ALARA (as low as reasonably achievable) or low dose extrapolation, in order to
provide practical advice to risk managers on genotoxic carcinogens in food. In fact, both JECFA and
EFSA have used the MOE approach in their assessments of several genotoxic carcinogens present as food
contaminants (JECFA, 2005, 2007; EFSA 2007, Barlow et al., 2006). Recently, the ILSI Europe Task
Force, in collaboration with WHO/IPCS and EFSA, examined the process of establishing MOEs using 12
example substances (acrylamide, aflatoxin B1, benzene, etc.) in order to develop a better understanding of
the MOE approach and how MOEs might be interpreted (Benford et al., 2010). Based on proposals of
those expert meetings and international organizations, the adoption of the MOE approach has been
considered in the Codex Committee on Contaminants in Foods since about 2010.

In 2010, the ILSI Japan Risk Assessment Task Force investigated the value, interpretation and
communication of the MOE approach. We recognized that appropriately derived MOEs, accompanied by
a suitable narrative, could be a useful prioritization tool to compare various risks from different chemicals
in food. This usage of MOEs is valuable to inform risk managers on the level of potential health concerns
and to identify knowledge gaps and uncertainties. Risk comparison is one of the most important steps
for risk management because a comparison suggests fair prioritization. Furthermore some visible
comparisons of other risks might help risk communication. Good cooperation between risk assessors,

risk managers and risk communicators will be needed for improved application of the MOE approach.
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ILSI Japan CHP Activities to Benefit Society

Takashi Togami
Director, ILSI Japan CHP

ILST Japan CHP was established in ILSI Japan in 2001 to conduct philanthropic activities in the world. This
organization is working on issues related to nutrition, health, public health, and environment by providing
scientific solutions through research and investigations to help high-risk people. Three projects are underway;
Project PAN (Physical Activity and Nutrition), Project IDEA (Iron Deficiency Elimination Action) and Project
SWAN (Safe Water and Nutrition).

Project PAN: To promote healthier aging, Project PAN seeks to prevent lifestyle-related diseases including obesity
among middle-aged people and keep the elderly out of being-bedridden. The Project develops science-evidenced
programs to promote physical exercise and to improve nutritional status of people through changing their lifestyles.
Two programs are pursued in the project; TAKE 10! and LiSM 10!.

TAKE 10! for the elderly was developed, aiming to support “Healthier longevity” among the elderly and to reduce
costs of the national health care program. The program is featured by effective combination of appropriate
physical activity and proper dieting habits. An intervention study conducted proved that TAKE10! can be
effectively introduced to local communities and can improve physical exercise practices and nutrition status. The
program has been expanded into many communities.

LiSM 10! consists of 1) Individual objective setting and recording implementation, 2) Individual and periodical
counseling by professionals to support individual program for 6 months, and 3) Support from worksites and
families of individuals. Intervention studies in worksites showed effectiveness of the program. Nichirei and some
companies introduced the program on a trial basis.

Project IDEA: The UN ACC/SCN reported that 3.5 billion people suffer from iron deficiency anemia (IDA) and
that it has been more difficult to overcome this than other micronutrient deficiencies. Project IDEA works to
reduce IDA in developing countries by adding iron to commonly-eaten and commercially-produced foods based on
the dietary patterns of countries. In China iron fortified soy sauce was launched in 2004. In Vietnam based on
scientific evidences, iron fortified fish sauce has been marketed since 2006.

In Cambodia iron fortification of fish sauce and soy sauce was developed and test-marketed. The Cambodia
government decided to implement the national launch with support of GAIN in 2011. In the Philippines the
stability and acceptability of alternatives for rice fortification has been studied. It concluded that the Premix of
rice flour and iron showed the most acceptable taste and color. An intervention study verified that the fortified
rice is efficacious in improving anemia. Market trials are underway to develop a plan for national launch.

Project SAWN: WHO reported 1.1 billion people do not have access to safe water in many developing countries.
Intake of unsafe water and unhygienic environments cause diarrhea and infectious diseases. In Vietnam Project
SWAN has been pursued by conducting 1) IEC programs, 2) proper operation of water treatment facilities and 3)
sustainable water management system. With support of JICA the project started in three rural communities in
2005. Water Management Union composed of IEC group and technical group has been working to generate a
synergistic effect to improve water quality and health management system. The project was successfully
completed in 2008. The next phase is underway.
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Physiological Properties of Fractionated Soy Proteins

Mitsutaka Kohno, Masashi Asanoma, Mai Sakamoto, Satoshi Ohta,
Satoru Wanezaki and Nobuhiko Tachibana

Food Science Research Institute, Fuji Oil Co., Ltd., Japan

In the late 1990s, many investigators reported the improvement blood lipid profiles by consumption of
soy protein isolate (SPI) in several animal models, human studies and meta-analysis. In 1999, Food
and Drug Administration (FDA) of the USA allowed a health claim on food labels stating that a diet
containihg’ 25 grams of soy protein may reduce the risk of heart disease. In Japan, the Ministry of
Health, Labor and Welfare (Currently, Consumer Affairs Agency has jurisdiction) evaluated blood
cholesterol-lowering effect of SPI, and permitted the label of “Foods for specified health uses” (FOSHU).

Soy Protein has many physiological functions. But, a large amount of consumption is needed for
human health. The Fractionation of SPI was conductive to a further elucidation of physiological
functions. Fractionated soy proteins are expected for physiological effects by small and reasonable
amounts of consumption. Samoto et al revealed that SPI consist three major protein fractions;
glycinin, beta-conglycinin (8 CG) and lipophilic proteins (LPs). We investigated which fractions
contributed to physiological properties reported for SPI. In 2006, we revealed that 8 CG consumption
decreased body fat content (visceral fat areas) and lowered blood triglyceride level in human study.
B CG was elucidated as a useful food material for preventions of hyperlipidemia and obesity. Recently,
we revealed B CG to suppress the plasma triglyceride level by improving the insulin sensitivity and
decrease the plasma triglyceride level by a result of homeostasis controlled by a small amount of
insulin. So, B CG may be expected as a food material for prevention of diabetes.

Soy protein diet is reported to reduce urinary protein excretion, and the rate of progression of
glomerular injury in obese Zucker rat. We revealed that the LPs were main component for reducing
urinary excretion. So, LPs are expected as food material for prevention of renal disease. In this

presentation, we introduce the results of physiological properties and mechanisms of 8 CG and LPs.
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Assessment of the Antioxidant Property of Monascus koji Using
Electron Spin Resonance (ESR) Spectroscopy

Mami Takahashi1, Kyo Kobayashiz, Fumihiko Yoshinoz, Masaichi—Chang-Il Leez,
Takashi Matsumoto3, Hatsue Moritaka®

]Department of Human Health and Design, Faculty of Human Life and Environmental Science,
Showa Women's University
2Department of Clinical Care Medicine, Division of Pharmacology and ESR Laboratories,
Kanagawa Dental College
3Depar‘tment of Human Life Science and Culture, Graduate School of Human Life Sciences,
Showa Women’s University

Monascus koji is a traditional fermentation fungus used on various foods for several thousands years
in Japan and China for centuries. Monascus koji 3P-D20 obtained by cultivation of Monascus pilosus
on rice grains. The fungus of Monascus pilosus produced useful secondary metabolites such as
monacolin K and v -aminobutyric acid. Several secondary metabolites from Monascus pilosus have
been found to have some beneficial pharmacological effects in lowering plasma cholesterol levels. The
aim of this study is to evaluate antioxidant property of Monascus koji 3P-D20 and monacolin K using
electron spin resonance (ESR) technique. In vitro experiments, it was confirmed that M. koji 3P-D20
have a very strong scavenging activity on hydroxyl radical (HO") generated from ultraviolet irradiation
(UVA 365nm) /titanium (TiOs2) system. In addition, HO  scavenging activity of monacolin K was
increased in concentration-dependent manner. In order to confirm the effects of antioxidant property
of M. koji 3P-D20 by food processings, we examined the scavenging activity of heat treated M. koji
3P-D20 at 110°C for 30 minutes. After heat treatment of M. koji 3P-D20 at 110°C for 150 minutes, they
still had most of the scavenging activity of M. koji 3P-D20. These results suggested that M. koji
3P-D20 had remained the antioxidant property by food processing.
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High School Boys’ Health and Nutrition in Various Sports Club
Members
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Atsumi Hamada’, Takashi Taguchiz, Yukio YamoriZ, Mari Mori?

1Mukogawa Women’ s University Junior and Senior High School

Institute for World Health Development, Mukogawa Women’ s University
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Introduction: Recently, lifestyle-related diseases are reported to be increasing among teenagers. In
the result of the food education health examination (FEHE) for high school girls in 2009, the most
common risk was higher plasma glucose, that is, hyperglycemia (16%). According to WHO-CARDIAC
Study for adults in the world, inverse correlations were shown between urinary taurine (T) and

cardiovascular disease, and between urinary magnesium (Mg) and blood pressure. The tendency of
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keeping away from Japanese foods in young generation may decrease the intake of T and Mg.
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Aim: The FEHE was carried out to survey the health and nutritional status of high school boys who
belonged to sports clubs.

Methods: The FEHE included height and body weight measurements, blood presser measurements,
fasting blood sampling, 24-h urine collection, and food frequency questionnaire based on food groups
(FFQ). The plasma glucose level equal to 100 mg/dl or higher was considered as a risk of
hyperglycemia.

Results: A total number of participants was 218 boys aged 15.2 £ 1.5 years, including 87 soccer club
members, 32 athletic club members, 60 baseball club members, and 39 other club members. In the
results of FFQ, the mean exercise time a day was 3.3 hours and no significant difference among clubs
was found. Sixty percent of all (n=120) had at least one metabolic syndrome (MS) risk. The
prevalence of hyperglycemia was highest (40%, n=88) in MS risks as it was in the high school girls. The
mean value of plasma glucose level and insulin resistance index was highest for soccer club, followed by
baseball club and then athletics club. In addition, the intake frequency of soft drinks calculated from
FFQ showed the same order as glucose level. Diastolic blood presser was significantly lower in higher
urinary T/creatinine (Cre) (n=85) and Mg/Cre (n=72) groups than in lower T/Cre and Mg/Cre groups.
Conclusions: In this study, many high school boys belonging to the sports club has a risk of
hyperglycemia. This risk may be caused by the higher intake frequency of food or drinks containing
sugar which is easy to be absorbed. It is important to provide effective dietary education to them. In
addition, it was revealed that even in high school boys higher urinary T and/or Mg resulted in lower
risks in high blood presser like the results of WHO-CARDIAC Study. The risk of high blood presser in

future is expected to be reduced by taking much T and/or Mg from young generation.
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Lifestyle Regulation of Elderly People
in Relationship to Qol

Takiko Sagara

Kanazawa Gakuin College, Department of Food and Nutrition
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In order to maintain or improve health, the regulation of lifestyle, especially to prevent disease in
adults, is one of the most important points in health education.

In spite of this fact, an opinion on the adaptable limits of lifestyle regulation for elderly people has yet
to be established in relation to quality of life (QOL).

The objective of this study was to clarify the relationship between QOL and regulation in the dietary
habits and health practices of the elderly. An inquiry of local residents aged 65 years and older, and
their health practices was conducted in order to analyze the structures between QOL related factors,
such as objective healthiness and activities of daily living (ADL).

Furthermore, we were able to relate QOL and dietary habits with the degree of satisfaction with
lifestyle regulation that people conduct for the sake of their health maintenance. It can be seen from
these results, that health practice models and dietary regulations that are of an intensity that do not
affect QOL levels negatively, are a necessity for lifestyle regulation for elderly people. It can be said
that because of the positive relationship between satisfaction with lifestyle regulation and level of social
activity, active participation by elderly people in social activities would most likely raise QOL, whether

the person has an illness or not.
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Long-Term Administration of Commercial Enteral Nutrition
Formulae
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1 Nutritional Science Institute, Morinaga Milk Industry Co., Ltd.
2 Analytical Research Center, Morinaga Milk Industry Co., Ltd.
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Deficiency of essential trace elements is one of the major concerns in enteral nutrition. But
commercial formula products, especially polymeric standard formulae, have been lumped together in
spite of differences in trace element sources and contents. Aiming to investigate the long-term effects

of different standard formulae on trace element status, mice were fed 4 representative formulae
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available in Japan for 8 weeks and their blood and hepatic concentrations of iron, zinc, copper,

o
-
D
w
9]
=
—
Q
=,
(@)
=

manganese, selenium, and molybdenum were analyzed. Remarkably, the blood and hepatic copper

concentrations were greatly different in spite of the equivalent contents in the ingested formulae. In

addition, small but significant differences between groups were observed in the enzymatic activities of
serum ceruloplasmin, a marker of copper status. These results indicated that copper bioavailability in
the formulae might be affected by the differences in copper sources (copper sulfate, copper enriched
yeast, and copper gluconate) or by the contents of other coexisting trace elements. This study
emphasized that trace element composition in the respective formulae affect physiological status

differently.
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Comparative Study of Enteral Nutrition Formulae by Evaluating
Long-Term Effects in Mice: Potential for Application of
Nutrigenomics to Enteral Nutrition

Yasuaki Wada, Keisuke Miyazaki, Yasuhiro Takeda, Ichizo Shinoda,
Susumu Teraguchi, and Mitsunori Takase

Nutritional Science Institute, Morinaga Milk Industry Co., Ltd.

For nutritional management of patients with dysphagia, vast numbers of enteral nutrition formulae,
especially polymeric standard formulae, have been developed and launched. Although standard
formulae have been used in accordance with the patient’s status, their proper use might be equivocal
because of lack of comparative information on respective products. Here, microarray expression
analysis was conducted to investigate the long-term effects of commercial standard formulae; mice were
fed 3 formulae for 8 weeks and their hepatic gene expressions involved in glucose and lipid metabolism
were examined. Among 321 genes analyzed, the most prominent gene differentially expressed was
Cyp7al, which encodes the initial and rate-limiting enzyme in the bile acid biosynthesis pathway and is
important for cholesterol homeostasis. Moreover, the plasma total cholesterol levels of formula-fed
groups were correlated with the Cyp7al expression. Other genes, such as Cdknla, Insigl, and Fas,
were also differentially expressed among the formula-fed groups. These results indicated that long-
term administration of these standard formulae would affect hepatic gene expressions involved in
glucose and lipid metabolism and develop different nutritional profiles. Thus, this study shows that
application of nutrigenomic analyses to enteral nutrition promises further elucidation of the nutritional

features of commercial products.
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Effects of a Novel Nutritional Formula for Diabetes
on Oxidative Stress and Kidney Histology in Type 2 Diabetic Mice
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Eri Kokubo, Hirofumi Sonoki, Kazuyoshi Nanba, Kazunori Sekine, and Mitsunori Takase

Nutritional Science Institute, Morinaga Milk Industry Co., Ltd.

Background
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With the number of individuals with diabetes mellitus (DM) increasing in Japan, a nutritional approach

for tube-feeding of DM patients is required. DIMS® is a nutritional formula developed for use with
such patients. DIMS is fortified with not only dietary fibers but also EPA/DHA, vitamin C, and
vitamin E to prevent diabetic vascular complications as well as postprandial hyperglycemia. In
previous studies, the clinical usefulness of DIMS was suggested as follows: i) DIMS suppressed

postprandial hyperglycemia after bolus administration in middle-aged volunteers, compared to a
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standard formula; ii) 6 months of nutritional care using DIMS improved HbAlc and glycoalbumin levels
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in bedridden DM patients; and iii) long-term feeding of DIMS in DM mice suppressed progression of

insulin resistance and deterioration of lipid metabolism, compared to other high-fat formulas for
diabetics. Here, we investigated the effects of long-term feeding of DIMS on progression of vascular
complications, in particular diabetic nephropathy, in mice.

Methods

Diabetic KK-Ay/Ta mice were fed freeze-dried DIMS or a standard formula (control). After 8 weeks,
blood and 24-hour urine samples were collected to measure biochemical parameters including serum
glucose, HbAle, glycoalbumin, and lipids, and urinary albumin excretion, 8-OHdG, and TBARS. In
addition, the kidneys were resected to examine pathological appearance.

Results

No significant difference in body weight gain was seen between the two groups. However, at the end of
the feeding period, HbAlc level was significantly lower in the DIMS group than in the control group.
Moreover, mean urinary albumin excretion (an indicator of renal failure) was 35% lower in the DIMS
group than in the control group. The mice fed DIMS also had significantly lower levels of urinary
8-OHdG and TBARS (oxidative stress markers) compared to the mice fed the control diet. Preliminary
histological examination of the kidneys revealed less lipid deposition in the renal tubular epithelium in
the DIMS group than in the control group.

Conclusion

Long-term feeding with DIMS may prevent oxidative stress and kidney damage caused by diabetes.
The use of DIMS for the nutritional care of DM patients may be useful for preventing vascular

complications.
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The Role of Zinc in Recovery from Muscle Injury
Nobuko Jinno, Yukari Matsukiyo, Masashi Nagata, Takeshi Takahashi
Food Science Research Labs. R&D Div. Meiji Co., Ltd
Objectives

Exercise is recommended for wellness, but sometimes muscle injury occurs because of the abrupt
exercise. Preventing muscle injury gives a great benefit for maintaining health.

Skeletal muscle contains the largest amount of whole-body zinc. As zinc is essential for protein
synthesis, zinc can play an important role in muscle regeneration. We examined the effects of graded
zinc intake of skeletal muscle regeneration in response to injury.

Methods

C57BL/6 male mice was fed low zinc diet (zinc 8ppm), or moderate zinc diet (zinc 35ppm), or high zinc
diet (zinc 190 ppm) for 4 weeks. Muscle injury was induced in gastorocnemius muscles using
cardiotoxin. The gastorocnemius muscles of these mice was harvested at 3,5,7,10,14,20 day after
injury. We evaluated the regeneration of the skeletal muscle with hematoxylin and eosin staining and
developmental myosin heavy chain (AMHC : maker of regeneration) immunostaining.

Results

The peak expression of dMHC positive cells was 3 or 5 days post injection in moderate or high zinc
diet fed mice, compared to 7 days post injection in low zinc diet fed mice. The rate of dMHC positive
cells was low in low zinc diet fed mice
Conclusion

These results suggest that the recovery from muscle injury is delayed and reduced in low zinc diet fed

mice. Appropriate amount of zinc is necessary in skeletal muscle regeneration.
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QOL Using Umami
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It is well known that umami is very important factor for feeling of deliciousness of food. We, so far,
indicated that not only umami contribute to palatability but also promote 1) maintenance of oral health
by saliva secretion, 2) smooth digestion and absorption by enhanced gastric juice secretion, 3) protect
the stomach and small intestine from digestive juices by mucus secretion. Glutamate has been used to

show this effective mechanism by binding to umami receptors at the tongue surface, and then its
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information is carried to the brain. The brain then gives out orders to the organs involved in digestion,
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absorption or metabolism. We propose a hypothesis that these nutritional and physiological function

contribute to improvement of Quality of Life (QOL) especially in elder population. In our clinical trial,

hospitalized patients were served with 0.5 % (w/w) monosodium glutamate (MSG)-added rice porridge
for 2 months. At the same time, nurses were asked to monitor behavior of the patients and answer a
survey based on their observations. Behavioral changes such as clearer speech, cheery facial
expression, eye-opening, were examined. (Toyama K., et al. (2008) Chem Pharm Bull 31: 1852-1854).
Furthermore, other hospitalized patients were served with same MSG-added rice porridge for 3 months.
In this case, behavior during mealtime was video-recorded for 5 min. Significant improvement of
behaviors (Activities, Eye-opening, Swallowing, Cheery expression, Motion of arm and hand, Position
holding, and Overall condition) were observed only in MSG group (Tomoe M., et al. (2009) International
Symposium on Olfaction and Taste: Ann. N.Y. Acad. Sci. 1170: 82-86). These results suggest that
umami as a MSG improved QOL status of hospitalized elderly.
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Does Eating a Late Dinner Induce Weight Gain?
Effects of Delaying Dinner-Time on Energy Metabolism, Hunger,
Metabolites Levels
Benefits of a Divided-Dinner (first portion and second portion)

Functional Food Science
and Nutrigenomics

Rika Yokoyama, Shinichiro Takashima, Hideto Takase, Mitsuhiro Katashima

Health Care Food Research Laboratories, Kao Corporation

ILSI Japan Reserch
Committee Topics

Background: Delaying eating dinner till later in the evening, a common practice among business
people, is a diet pattern known to cause weight gain. The effects of eating dinner later on metabolism,
however, have not been comprehensively examined, and the mechanisms that lead to obesity are

unclear.
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Objective: In the present study, we compared energy metabolism, hunger, and metabolite levels in

healthy men eating with a Late-Dinner diet pattern (LD pattern) and eating with an Early-Dinner diet

Presentation

pattern (ED pattern). Additionally, we examined the benefits of Divided-Dinner diet pattern (DD

pattern), one of diet regimens proposed by public health specialists in the field.
Design: Eight men (body mass index 23.0 = 1.7kg/m? participated in this crossover trial. Their
23-hour-energy expenditure and fuel utilization was measured in a respiratory chamber from 12:30 pm
on one day to 11:30 am on the following day. In the chamber, the subjects consumed lunch and
breakfast at the same time (13:00/8:00), and dinner at either 19:00 (ED pattern) or 22:00 (LD pattern).
In DD pattern, dinner was consumed in two divided portions, first portion at 19:00 and second portion
at 22:00. Appetite variables were assessed every 1 hour using a Visual Analogue Scale (VAS) Sheet
and blood metabolite levels were measured 1 hour after each meal (at 14:00, 20:00 or 23:00, and 9:00).
Results: Total energy expenditure was significantly lower in the LD group compared with the ED group
(P<0.05). The VAS hunger and appetite score before dinner was increased in the LD group (P<0.05).
Insulin and blood glucose levels were drastically elevated after dinner in the LD group (P<0.01). In the
DD group, energy expenditure was similar to that in the LD group, however postprandial insulin and
glucose levels were down-regulated at the same levels as those in the ED group.
Conclusion: Eating dinner late was associated with lower total energy expenditure, increased hunger,
and postprandial insulin over-secretion and hyperglycemia. Dining late at night can induce an energy
surplus and interfere with glucose metabolism, which might lead to obesity and diabetes over a

prolonged period. Eating dinner in two divided portions might be an effective regimen for late diners.
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Neuronal Responses to Visual Food Stimuli of Main Dish Foods and
Dessert Foods during Hunger and Satiety:
A Functional MRI study in Young Men

Tohru Yamaguchi1, Li—Qun Wangz, Masanobu Hibi1, Yayoi Yoshimoto'
Mitsuhiro Katashima1, Shinya Kuriki

'Health Care Food Research Laboratories, Kao Corporation
’Research Center for Advanced Technologies, Tokyo Denki University

This study aimed to explore neuronal activation in anatomic regions of the human brain in response
to main dish food and dessert food stimuli during periods of hunger and satiety. The subjects were 13
Japanese men aged 20 to 24 years with a body mass index ranging from 18 to 26 kg/m?. Visual food
stimuli were presented in a block design. The stimuli comprised carefully selected pictures of main
dish foods and dessert foods along with control images. Functional magnetic resonance imaging
sessions took place both after at least 16 hours of fasting (i.e., during hunger) and 25 min after
milkshake ingestion (i.e., during satiety). The neuronal response to the different types of food stimuli
depended on the hunger and satiated condition. The hypothalamus was distinctively activated by
main dish food stimuli in the hunger condition. The caudate was noticeably activated by main dish
food stimuli in both the hunger and satiated conditions, and the caudolateral orbitofrontal cortex was
well-activated by dessert food stimuli, even during satiety. We speculate that activation of the caudate
and orbitofrontal cortex during satiety could regulate food ingestion through a non-homeostatic system,

which might be key to understanding how to prevent overeating and excessive weight gain.
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Effects of Glucomannan on Glucose Release and Glycemic Index
of Cooked Rice

Masako Fuwa1, Yukari Shimoyamaz, Yumi Shibutaz, Tomoe Inaz, Hatsue Moritaka'

'Showa Women’ s University Graduate School of Human Life Sciences

2Showa Women'’ s University Department of Food Science and Nutrition

Background and Objectives

It is reported that the blood sugar level is reduced by taking in a dietary fiber. However, the
mechanism to which the dietary fiber inhibits the rise in the blood sugar level is not elucidated. In this
study, the effects of glucomannan on glucose release and glycemic index of the cooked rice were
discussed.
Method

The concentrations of glucomannan (San Ei Gen F.FI corp.,Osaka) were 0.6, 1.0, 2.0, 3.0 and 4.0% for
the rice weight (Koshiibuki. Niigata in 2009). In vitro, the glucose concentration released from the
cooked rice with glucomannan was measured based on the method proposed by ILSI. In vivo, the blood
sugar levels were measured at 0, 15, 30, 45, 60, 90 and 120 min after intake of cooked rice with
glucomannan. The organization of the cooked rice was observed by scanning electron microscope
(JSM-5310JV JEOL, Japan).
Results

The blood sugar level and glycemic index of cooked rice with 1.0% glucomannan decreased in
comparison with those of cooked rice with 0.6% glucomannan. The concentration of glucose released
from cooked rice decreased with increasing the glucomannan concentration. In scanning electron
micrograph, the cracks in surface of the cooked rice increased as the glucomannan concentration

increased, and the width of cracks widened.
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Supplementation of n-3 Polyunsaturated Fatty Acid Affect for the
Effect of Aerobic Training

Yukiko Kagohashi1, Kiyoko Nawata], Taketaka Hara®, Hiroki Otani’, Ryuju Hashimoto®

The University of Shimane' , Shimane Univers.ity2

N-3 polyunsaturated fatty acids (n8PFA) are abundantly found in fish oil and in certain vegetable oils.
Because the supplementation of n3-PFA has reduced risks of hyperlipidemia, arteriosclerosis and
diabetes in humans, attention has recently been focused on this category of prophylactic efficacious
ingredients against diseases related with adult lifestyle habits. These beneficial effects are
attributable to changes of the fatty acid constitution in cell membranes of tissues and erythrocytes, as
well as to the promotion of membrane transport and blood flow that accompany increased deformability
and reduced viscosity of the erythrocyte cell membrane after 3nPFA intake. All these changes improve
blood rheology. In addition, improved blood rheology facilitates the promotion of peripheral oxygen
transport capacity. Although supplementary n3PFA intake, such as fish oils, ecosapentaenoic acid
(EPA) and/or docosahexaenoic acid (DHA), beefsteak plant-derived oil or alpha-linolenic acid, have
previously been investigated, a convergent viewpoint of the outcome has yet to be established.

The purpose of this study was to investigate whether n3PFA supplementation could improve aerobic
capacity in young women. Female participants were divided into 6 groups and underwent a 3-month
intervention study: aqua-, land-, non-aerobic training groups with or without n3PFA supplementation.
Either aqua- or land-aerobic exercise was executed for 40 min/session at 3 sessions a week. The
physical characteristics were measured before, 1, and 3 months after intervention. Indexes of physical
fitness, biochemical indexes and maximum oxygen intake (VO2max) of participants were monitored
before and after intervention. DHA (and 8 other fatty acids) and the essential fatty acid (n-6/n-3) ratio
in serum and erythrocyte membrane were analyzed before, during and after intervention. Groups with
aqua- and land-aerobic exercise with n3PFA intake showed: i) significant reductions in body fat, ii)
marked increases in lean body mass, iii) significant glyceride reductions; iv) significant DHA elevations
in the serum and erythrocyte membrane; v) significantly elevated VO2max; and vi) back muscle
strength without changes in other indexes on termination of intervention. Additionally, changes in the
n-6/n-3 ratio in the serum and erythrocyte membrane showed significant decreases; and the VO2max
and erythrocyte membrane DHA levels (%) correlated positively in groups that underwent aerobic
exercise with n3PFA supplementation. The results suggest that extensive benefits may be established
if aerobic exercise, especially aqua-aerobic training, is supplemented with n3PFA for health

maintenance.
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Chewing and Swallowing Properties of Agar Gels with Different Size

Masami Kitade', Hiromi Kashiki?, Naoki Kobayashi®, Hatsue Moritaka'

!Graduate School of Human Life Sciences, Showa Women’ s University

2Showa Women'’ s University and *Chuo University

The effects of sample size on chewing and swallowing properties of agar gel were investigated by
measuring the fragment size of bolus, the value of texture property, the velocity of bolus in the pharynx
and the strength of the perception. The crushed agar gel, the square agar gels of 3.5mm (3.5mm agar
gel) and 15mm (15mm agar gel) were used as the sample. The destruction process of 15mm gel was
strongly influenced by the history of the breakdown caused by mastication. The destruction process of
the crushed agar gel and 3.5mm agar gel was random destruction not affected by history. The
adhesiveness and cohesiveness of crushed gel by the apparatus measurement was high at any chewing
frequency, but those of 3.5mm agar gel and 15mm agar gel became high as the chewing frequency
increased. The velocity of the crushed agar gel in the pharynx was low at any chewing frequency. The
velocity of 3.5mm agar gel decreased slowly as the chewing frequency increased and that of 15mm agar

gel decreased remarkably.
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Effects of Carrot Puree on Swallowing and Rheological Properties of
Vegetable Juice

Hatsue Moritaka], Shin—ichi Sawamuraz, Makoto Kobayashiz,
Kozo Nagataz, Masako Kitade],

! Graduate School of Human Life Science, Showa Women’ s University
2 Central Research Institute, ITO EN, LTD.

Background and Objectives

It is well recognized that dietary fiber is an important food component because it has some beneficial
effects; reducing blood cholesterol, reducing the risk of diabetes, and improving laxation. However, the
majority of Japanese and North Americans do not reach the recommended daily intake of dietary fiber.
A convenient way to add functional components, such as dietary fiber, into the daily diet is to add them
in processed foods. In the present study, we examined the effects of mixed carrot and apple juice on the
rheological properties and the swallowing characteristic when carrot puree is substituted for vegetable
juice.
Methods

Vegetable juice was prepared by mixing equal amounts of apple juice and carrot juice. We also
prepared vegetable juice substituting carrot puree (CP) for the carrot juice to make juice with final CP
concentrations of 0~30.0% of the total weight of vegetable juice. Apparent viscosity, storage modulus
and loss modulus, pharyngeal alimentary bolus velocity of vegetable juice with CP were measured by
using the HAAKE MARS Il rheometer (Thermo Fisher Scientific, Inc., Germany), ultrasonic diagnostic
imaging equipment (NEM10 SSA-550A, Toshiba Medical Systems Co. Ltd., Tokyo). The sensory
evaluation was done by seventeen healthy female volunteers in their 20s.
Results

The apparent viscosity of vegetable juice increased with increasing CP concentration, and an increase
in yield stress was observed at or above 17.5% CP. In sensory evaluation, texture perceived in the oral
cavity varied between vegetable juices with >17.5% CP and those with <12.5% CP. The maximum
velocity in the pharyngeal region was classified into 3 same-quality subgroups: vegetable juices with
0~12.5% CP, those with 10.0~12.5% CP, and those with 17.5~30.0% CP and significantly deceased with

increasing CP concentration.
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Influence of Thickeners on the Fragmentation of Solid by
Mastication

Atsuko Sagawa,ts’r Naoki Kobayashi,2 Hatsue Moritaka'

'Graduate School of Human Life Sciences, Showa Women’ s University,
1-7 Taishido,Setagaya—ku, Tokyo 154-8533, Japan
2Depeu‘tment of Physics, Chuo University,

1-13-27 Kasuga, Bunkyo—ku, Tokyo 112-8551,Japan
3Tokyo Seiei College, 1-4-6 Nishishinkoiwa, Katsushika—ku, Tokyo 124-8530

In the aging society with increasing numbers of people with lowered masticatory and swallowing
functions, it is important to develop foodstuffs with the ease of swallowing. In order to offer the easily
swallowed food for people with lowered mastication and swallowing functions, it is essential to analyze
the physical properties of food mass in the oral cavity at mastication. There is no study so far that
investigates the effect of added thickener on fragmentation of solid. Therefore in this study, using as a
model samples of solid added thickeners, the food fragment size was analyzed by using a numerical
method.

The destruction process of fish meat sausage with PS and W dispersion medium by chewing in the
present samples is consistent with a log-normal distribution function. But, the fragment-size
distribution of the 100 w/w% fish meat sausage, GG and XG samples was explained as a double-size-
group structure, i.e., the smaller group fit the log-normal distribution, while the larger group behaved
as the exponential distribution. In other words, it was suggested that the chewing of these solid
samples involves both destruction affected by a past destruction history and random destruction not
affected by any history. However, the results of the sensory evaluation were different from those of
food fragment size, for which the degree of fragmentation. by chewing of the 50 and 75 w/w% samples
was higher than that of the 25 w/w% samples. As for the evaluation of chewability and breakability
into small pieces of sensory evaluation, the 25 w/w% samples were evaluated more easy to chew and
break into small pieces compared to the 756 w/w% samples. These results suggest that the evaluation
of breakability into small pieces was easily influenced by the addition ratio of the dispersion medium.
But, from the viewpoint of destruction process of the solid body, each sample was strongly affected by
the type of the -dispersion medium than the addition ratio of dispersion medium.

When a liquid dispersion medium was added to the solid, the destruction process is strongly
influenced by the history of the breakdown caused by mastication. However, when a high-viscosity sol
is added to the solid, the destruction process is random destruction not affected by any history. The

relations of breakability and the destruction process of the solid body were not necessarily the same.
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Increased Expression of Klotho Gene in Mice treated
with Polygonum Ultiflorum Thunb Extracts
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Wen—-Jen Yu 1, Hsin—Cheng Lai 1, Tzu—-Tin Chen1, Wei—Chi Tseng1, Sue-Joan Chang#2
# corresponding author

1Department of Biotechnology, Hung Kuang University, Taichung,
2Depar‘tment of Life Sciences, National Cheng Kung University, Tainan, Taiwan, R.0.C.
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The objective of this study was to investigate the anti-aging function of Polygonum multiflorum
Thunb (PMT) on the regulation of two insulin signaling pathway related genes, Klotho and Sirt1.
Hypomorphic expression of Klotho gene found in progeria animal model indicated that klotho played an
anti-aging function through its membrane bound and secreted protein subtypes. Sirtl was found to be

an anti-aging related DNA deacetylase up-regulated in caloric restricted cell and animal models. Mice
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fed with PMT extraction (PMT-1) for 16 weeks were sacrificed for genetic analysis of anti-aging. In
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kidney and cerebellum, gene expressions of Klotho were significantly increased in the PMT-1 groups (ad

libitum, 0.1 mg/ml, and oral tube, 1mg/kg) compared with that in control group using RT-PCR and

Western blot analysis. The increased expression of Klotho was accompanied by the decrease of
downstream p53 and p21 mRNA expressions. However, Sirt1 mRNA levels were not changed in kidney
and cerebellum in this study. In cerebral cortex both Klotho and Sirtl mRNA were increased in PMT-1
treated mice. The genetic profile of Klotho and Sirtl gene expression in kidney and brain tissues

indicates that PMT-1 is beneficial for anti-aging.

Key words : Polygonum multiflorum Thunb, Hair-Blackening, animal model
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Nighttime Snacking Reduces Whole Body Fat Oxidation and Increases
LDL Cholesterol in Healthy Young Women

M Hibil, A Masumotoz, Y Naitoz, K Kiuchiz, M Matsumoto4, Y Yoshimotol,
M Katashima], J Oka3, S Ikemoto®

! Health Care Food Research Laboratories, Kao Corporation, Tokyo, Japan
2 Department of Nutrition and Food Science, Ochanomizu University, Tokyo, Japan
s Department of Home Economics, Tokyo Kasei University, Tokyo, Japan
4 Department of Human Nutrition, Seitoku University, Chiba, Japan

Objective

The increase in obesity and lipid disorders in industrialized countries may be due in part to irregular
work hours (e.g., shift work) and, in particular, disordered eating. Few studies have investigated the
effects of late-night snacking on energy and fat metabolism. In this study, we aimed to determine the
effects of a 2-week late-night snacking intervention in healthy young women.
Methods

Eleven healthy females (mean age, 23 = 1 y; mean BMI, 20.9 = 0.8 kg/m? participated in this
randomized crossover trial with a 2-week intervention period. The subjects consumed a snack (192.4
+ 18.3 kcal) during the daytime (10:00) or during the nighttime (23:00) for 13 days. On day 14, energy
expenditure and fat oxidation were measured in a respiratory chamber. An oral glucose tolerance test
(75 g) was performed on day 15.
Results

Compared with daytime snacking, nighttime snacking significantly decreased fat oxidation (p < 0.05).
Total energy expenditure did not differ between interventions. Total and LDL cholesterol were
elevated after nighttime snacking, but glucose and insulin levels did not differ between interventions.
In addition, the respiratory quotient was elevated (p < 0.01) in the afternoon (between lunch and
supper) after the nighttime snack intervention.
Discussion

In conclusion, late-night snacking increased total and LDL cholesterol and reduced fat oxidation,

suggesting that eating at night impairs fat metabolism and increases the risk of obesity.
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Effects of Refeeding after Fasting
on the Gene Expression Profile in Rat Liver

Shota Ushiama

ILSI Japan—Endowed Chair of Functional Food Science and Nutrigenomics,
Graduate School of Agricultural and Life Sciences, The University of Tokyo

Animals maintain energy homeostasis in response to nutrient level by changing metabolic pathways
dynamically. Under conditions of adequate energy, glycolysis is assumed to be main energy production
pathway and excess energy is converted to glycogen and fatty acid. While energy shortage caused by
fasting provokes the body to shift from glucose to triacylglycerol as the source of fuel. In the present
study, we restricted the feeding of the rats, which made it possible to synchronize their feeding behavior.
This enabled us to elucidate the temporal effects of refeeding after fasting on the gene expression
profiles in the liver precisely.

Using DNA microarray technology, we compared gene expression profiles in the livers of rats allowed
to feed for 6h after fasting for 18h and those in 24h fasted rats. Hierarchical clustering analysis
revealed that each group formed a distinct cluster. This result suggested that gene expression profiles
changed dynamically. Applied rank products method, we selected 1,460 upregulated and 1,390
downregulated genes by 6h-refeeding. Gene Ontology analysis also revealed that genes related to
glycolysis and fatty acid synthesis were upregulated. On the other hand, genes related to beta-
oxidation and gluconeogenesis were downregulated. These results were consistent with previous
reports.

Interestingly, 6h-refeeding induced marked upregulation of the genes encoding immunoproteasome
components. Using immunoblot analysis, we confirmed the changes in the immunoproteasome
components at protein level. Furthermore, serum interferon-gamma (IFN- 1), which is known to
induce immunoproteasome components, was also upregulated by refeeding. These results suggest that

refeeding after fasting enhanced immune function.

Ushiama et al., Biosci Biotechnol Biochem. (2010) 74 (6):1320-3.

[LSI No.107 (2011.9) — 179

SOIWOoUBSINNN pue
90UBIDS P00 [BuoOUN

SO1d0 ] sapiwwio)
Yosesay ueder |ST|

l191sod

e
—_
D
(73]
()]
=
—
Q
=,
(o]
=




ILS! Japan 30th Anniversary; The 6th International Conference on “Nutrition and Aging”
POSTER PRESENTATION

P— 22 The Risk Assessment Task Force, ILSI Japan

Outline of the Risk Assessment Task Force Activity of ILSI Japan

Functional Food Science
and Nutrigenomics

Yoko Akazome], Atsuko Sakama’

'Asahi Group Holdings, Ltd. 2Calpis Co., Ltd.

H Objectives:

Studying and Publicizing the Approaches for Food Product Safety Evaluation
B Main Activities To Date:

1. Publishing Activities

2. Holding Workshops and Symposiums on Food Risk Assessment

ILSI Japan Reserch
Committee Topics

3. Holding Seminars of Education Courses in Toxicology

4. Submission of manuscripts to ILSI Japan’s in-house magazine

B Following the most recent activity:

Risk assessment of chemical contaminants that indicate genotoxic and carcinogenic are particularly difficult
since these substances are usually regarded as being without a thresholds. The European Food Safety Authority
and the Joint FAO/WHO Expert Committee on Food Additives have recently proposed that MOE approach could be
applied for risk assessment of genotoxic and carcinogenic substances. In 2010, the ILSI Europe compiled the
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description of the MOE approach and case studies using the MOE approach for genotoxic and carcinogenic
substances, and reported a paper as special issue.

The ILSI Japan Risk Assessment Task Force carried out the work of translating the paper into Japanese, and
also of compiling technical terms of risk assessment in food safety to be better understanding of the MOE approach.
We have decided to upload them to the ILSI Japan home page and to share information of the MOE approach.
Therefore, we will introduce them here.

1. Posted on ILSI Japan Website (May.2011)

- “Explanation of Technical Terms used in Risk Assessment of food safety”
* (Attachment)“List of Indicators used in Risk Assessment of food safety”
2. Posted on ILSI Japan Website (May.2011)
Translation of the original article submitted by ILSI Europe
“Application of the Margin of Exposure (MOE) approach to substances in food
that are genotoxic and carcinogenic ”

ILSI Japan Website
http:/f'www.ilsijapan.org/ILSIJapan/COM/TF/TFsr.html

Members :
Yoko Akazome (Asahi Group Holdings, Ltd.), Toshiyuki Oshima (Sapporo Breweries, Litd.),
Hiroyuki Okamura (T.Hasegawa Co., Ltd.), Satoshi Kanai (Prima Meat Packers, Litd.),
Tomohiro Kawaguchi (Kikkoman Corporation), Daisuke Kozutsumi (Meiji Co.,Ltd.),
Shigeki Kimura (Meiji Co., Ltd.), Fumiaki Kimura (Prima Ham Co., Ltd.),
Atsuko Sakama (Calpis Co., Ltd.), Tetsuya Sawaki (Suntory Business Expert Limited),
Hajime Tokuda (Kao Corporation), Tomonori Nagao (Kao Corporation),
Yasunobu Nara (Sapporo holdings, Ltd.), Harutaka Fukui (Showa Sangyo Co., Ltd.),
Kenkichi Fujii (Kao Corporation), Hisako Hori (Suntory Business Expert Limited),
Nobuhiro Horie (Mitsui Norin Co., Ltd.), Naoki Mochizuki (Asahi group holdings, Ltd.),
Nobuaki Yamaura (Sapporo Breweries, Ltd.), Kazuo Yasuhara (San-Ei Gen F.F.IL, Inc.),
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Activity and a Role as a Supplier of Scientific Information
on GMO
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Shoei Hashimoto

Suntory Business Expert Limited

ILSI Japan Biotechnology Research Committee was organized in 1989 on the occasion of organizing
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the International Seminar on Biotechnology.

Since its foundation, the Committee organized many symposia and seminars, and also published
several books and reports which advocated domestic modern biotechnology.

In 2000, ILSI Japan contributed to organize successful meeting of the Pre-Codex Symposium on Food
Safety and Biotechnology in Chiba, Japan.

After then, ILSI Japan Biotechnology Research Committee has continued series of international and
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domestic symposium in which sciences were discussed to help regulatory framework.

In 2010, the committee published “Present Knowledge in Genetically Modified Foods 1”. Many
professors used the book at symposia related to the 5% meeting of the conference of the parties serving
as the meeting of the parties to the Cartagena Protocol on Biosafety (COP-MOPS5).
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The book was edited by taskforce ERA (environmental risk assessment).

This taskforce is going to supply information on environmental risk assessment by newsletters,
homepage and symposia.

The committee has 3 taskforces. Those are ERA, Protein Allergenicity and Biotechnology Methods.

Taskforce Protein Allergenicity and Taskforce Biotechnology Methods also held international
symposia and workshops.

Last year, Taskforce Biotechnology Methods held “The Post Workshop of The 2nd plenary meeting of
ISO/TC34/SC16 Horizontal Methods for Molecular Biomarkers Analysis”.

ILSI Japan Biotechnology Research Committee has been playing a key role as a supplier of scientific

information on safety and nutrition of GMO to disseminate good science.
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On the Data Bank of the Analyses of Tea Bush from around the World

Susumu Ohishi' , Hitoshi Niino®

'Kao Corporation, 2ITO EN, LTD.

ILSI Japan Tea Task Force

ILSI Japan Tea Task Force was launched in 1997 at the strong insistence of

Dr. Alex Malaspina, then the President of ILSI, who came to Japan to talk to the people concerned
about starting the Tea Task Force here since Japan was and had been leading the study of health
benefits of tea. We formed the Tea Task Force with the active cooperation of renowned brands of tea
beverages and others. The activities of the Task Force are now focused, along with the seminars on
tea, on the study of the chemical components of tea leaves obtained throughout the tea producing areas
of the world. The data base thus obtained will be made available for the wider use of the tea industry
as a whole. In 2008, the Tea Task Force became the Tea Information Working Group with more

concentrated efforts on the expansion of the data base.

Establishing A Database on Chemical Components of Tea Leaves Worldwide

There is great value in establishing a database on chemical components of tea leaves obtained from
various tea farms all over the world. For the purpose of enriching our understanding of tea in an
international context, samples of tea leaves will be collected from representative growing areas around
the world, and their chemical components analyzed with a standardized analytical method. We believe
that many people in the tea industry, including those who manufacture ready-to-drink tea beverages
will surely benefit from a database as described.
Accomplishing the above proposal and establishing such a database are expected to achieve the
following;
1) Comparison of similarities and/or differences in the components of representative tea bushes,
regionally, seasonally and variety-wise.
2) Classification by chemical components, of different tea bushes belonging to various varieties or
regions.
3) Understanding of the impact of various manufacturing processes on tea components by further
analyzing the end products obtained by fermentation process, non-fermentation, semi-fermentation and
full-fermentation.
4) Determination of regional characteristics of particular varieties.
5) Investigation into ways to make the most of each tea; for use as Ready-to-Drink tea beverages, or for

extraction of components that are beneficial to the health.

7122 —ILSI No.107 (2011.9)



ILSI Japan 30th Anniversary; The 6th International Conference on “Nutrition and Aging”
POSTER PRESENTATION

P— 25 Food Safety Research Committee, Food Allergy Task Force, ILSI Japan

Task Force Activities
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Kiyovasu Tsukada

Lotte Co., Ltd.

1. Task force activities

1) Task force objectives
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yosasay ueder |S7I

+ To gather domestic and foreign information on food allergy labeling and evaluate them.

+ Domestic information: To collect information including official notification, recall, and clinical study,
discuss them, and then, organize symposium of selected timely subject.

+ Foreign information: To translate published matters in EU and US and current journal, and then,
publish the important issue.

2) Food allergy task force members in 2011
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14 persons (12 companies)
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3) Publishing, Symposium and Translation activities

4) Current activities

2. Countermeasure of food manufactures to carry-over and contamination of food allergens

* Questionary survey by ILSI Japan Food allergy task force

3. Current situation of food allergy in Japan
+ Food allergy accidents announced in public
« Prevalence of food allergy to 3years old

There is the prevalence of the food allergy in a tendency to increase.

4. New trial of the treatment for food allergy
+ Positive oral hyposensitization treatment
We prevent the appearance of the symptom by not taking in cause food and wait for an intake to be
gradually enabled by growth. In late years the effectiveness of the oral hyposensitization is reported
in succession from Europe and America.

ILSI No.107 (2011.9) — 123
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S ¢ Food Functionalities Research Committee
I
K K Sueki
% 8 azuo Sueki
o
$°
o 3 20 member industries are joined to this research committee.
§ = Object of this research committee : To develop and establish the appropriate evaluation methods for
%U e the following functions of foods/food components to make relevant health claims.
D g Priority functions for research as a task force : Immunity, Bone, Joint and Connective tissue health
=1 o (prevention of locomotive syndrome) and Brain functions.

Regarding brain functions, Specified area for brain functions will be soon decided.

Any other theme of physiological functions are also welcome.
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In future, risk and benefit analysis of health claims will be also investigated for some special local

Presentation

foods/food components in Japan traditionally.
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[The 6th Internatinal Conference on “Nutrition and Aging”] Speakers
(Listed in Alphabetical Order)

SESSION

AKIYAMA, Hiroko (Institute of Gerontology, The University of Tokyo) Topic for an Aging Society
BEAUCHAMP, K Gary  (Moneil Chemical Senses Center) 4

BELZEN, van Nico  (ILSI Europe) 2

CESARI, Matteo  (University of Toulouse) 4

FUJITA, Satoshi (Ritsumeikan University) 3

ISHIMI, Yoshiko  (National Institute of Health and Nutrition) 1

IWAMOTO, Mutsuo  (Society for Techno-Innovation of Agriculture, Forestry and Fisheries) Topic for an Aging Society
IZAWA, Tetsuya (Graduate School of Doshisha University) 3

KAMATA, Minoru  (Institute of Gerontology, The University of Tokyo) Topic for an Aging Society
KIMURA, Shuichi  (ILSI Japan) Special Lecture
KOBAYASHI, Shuhei  (University of Human Arts and Sciences) 3

KUMAGAIL Mizue (Cairo University Center for Asian Studies Research Fellow) 2

KUWATA, Tamotsu (Graduate School of University of Human Arts and Sciences) 3

MASUDA, Yuji  (Graduate School of Dentistry, Matsumoto Dental University) 4

MIDOH, Nacki  (Knorr Foods Co., Ltd.) 2

MITSUISHI, Seiji (Miyagi University) Topic for an Aging Society
MIZUNO, Masao  (Hokkaido University, Graduate School of Education) 3

ODA, Hiroaki (Nagoya University, Graduate School) 1

OKANO, Toshio (Kobe Pharmaceutical University) 3

SAKATA, Takashi (Ishinomaki Senshu University) 1

SASAKI, Satoshi (Graduate School of Medicine, The University of Tokyo) 3

SOYA, Hideaki (Tsukuba University, Graduate School of Education) 4

TOGAMI, Takashi (ILSI Japan CHP) Special Lecture
TOKUDOME, Shinkan  (National Institute of Health and Nutrition) 2

URADE, Yoshihiro  (Osaka Bioscience Institute) 4
WESTERTERP, R Klaas  (Maastricht University) 3

ZHANG Jian  (Institute of Nutrition and Food Safety, Chinese Center for Disease Control and Prevention) 2
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[The University of Tokyo, ILSI Japan Endowed Chair

of Functional Food Science and Nutrigenomics)] Speakers

ABE, Keiko  (The University of Tokyo, Graduate School)
AIZAWA, Koichi (Kagome Co., Ltd.)

ANDERSON, M Rozalyn  (University of Wisconsin—Madison)
FU, Zhengwei (Zhejiang University of Technology)

IZUGCHI, Ryoichi (Toyo Institute of Food Technology)

KAMEI] Asuka (Kanagawa Academy of Science and Technology, KAST)

NAKAIL Yuji (The University of Tokyo, Graduate School))
NAKAMURA, Akio (T. Hasegawa Co., Ltd.)
ODA, Yuriko (FUJIFILM Corporation)

[ILSI Japan Research Committee Topics] Speakers

FUJII, Kenkichi (Kao Corporation)

KAMINOGAWA, Shuichi  (Nihon University)

KIMURA, Shuichi  (ILSI Japan)

KONISHI, Yoichi  (Oklahoma Medical Research Foundation, OMRF)
KUMAI Hideshi (Meiji Co., Ltd.)

NAKANISHI, Yukiko (Koshien University)

NISHIYAMA, Tohru (ex—~Ajinomoto Co., Inc.)

TAKEDA, Hiroshi (International University of Health and Welfare)
TOGAMI, Takashi (ILSI Japan CHP)

WILKES, S Richard (Monsanto Company)

(Listed in Alphabetical Order)

SESSION
1
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(Listed in Alphabetical Order)
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BROFEARIILIT—I Ajinomoto General Foods, Inc.

{#% ADEKA ADEKA Corporation

TE® API Co., Ltd.

KBTI HFALE Amano Enzyme Inc.

BWEER Itoen, Ltd.

BK A FEHE Ensuiko Sugar Refining Co., Ltd.
KIEHER Otsuka Pharmaceutical Co., Ltd.
INTEFHR Ogawa & Co., Ltd.

TEEH Kao Corporation

3 AR Kagome Co., Ltd.

#Hh>h Kaneka Corporation

HILER# Calpis Co., Ltd.

Fya—vo® Kikkoman Corporation

WA REE N1 Kyowa Hakko Bio Co., Ltd.
FUOR—ITA42T R Kirin Holdings Co., Ltd.

9/—ILE &R Knorr Foods Co., Ltd.

#ah - a—TEFEMEHRHEE 22— Coca—Cola Tokyo Research & Development Co., Ltd.
HuRAE—ILER Sapporo Breweries Ltd.
ZXRRTT - I - T8 San—Ei Gen F.F.L, Inc.

YU —FR—ILTAVT X Suntory Holdings Limited
EHEH® Shiono Koryo Kaisha, Ltd.

RRFNEE M ' Showa Sangyo Co., Ltd.
xR DN Syngenta Japan K.K.

ZHEH® Soda Aromatic Co., Ltd.

KIE SR Taisho Pharmaceutical Co., Ltd.
KEEZE®H Taiyo Kagaku Co., Ltd.

Ay - 3IAIBERE Dow Chemical Japan Ltd.
SREHITE® ‘Takasago International Corporation
% Pty G DOE AN Danisco Japan Ltd.
EEERIE® Tsukishima Foods Industry Co., Ltd.
TaR M Du Pont Kabushiki Kaisha

B hiR NOF Corporation
W=—FLA47—X Nichirei Foods Inc.

BRBEN T N—T Kt Nisshin Seifun Group Inc.
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The Nisshin QilliO Group, Ltd,
Nippi Inc.

Nihon Kraft Foods Limited
Kellogg (Japan) GK.
Coca—Cola (Japan) Co., Ltd.
Nippon Suisan Kaisha Ltd.
Nippon Flour Mills Co., Ltd.
Nippon Meat Packers, Inc.
Nihon Firmenich K.K.
Monsanto Japan Ltd.

Nestle Japan Ltd.

Bayer CropScience KKK.
BASF Japan Ltd.

T. Hasegawa Co., Ltd.

Fuji Oil Co., Ltd.

FUJIFILM Corporation

Prima Meat Packers, Ltd.
Procter & Gamble Japan K.K.
Matsutani Chemical Industry Co., Ltd.
Mitsui Sugar Co., Ltd.

Mitsui Norin Co., Ltd.
Mitsubishi Shoji Foodtech Co., Ltd
Miyoshi Oil & Fat Co., Ltd.
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.

Lotte Co., Ltd.
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About ILSI

Mission
ILSI is a nonprofit, worldwide organization whose mission is to provide science that improves

public health and well-being.

It achieves this mission by fostering collaboration among experts from academia, government,
and industry on conducting, gathering, summarizing, and disseminating science. Its activities
focus primarily on nutrition and health promotion; food safety; risk assessment; and the

environment.

Initial Concept

ILSI was incorporated in 1978 to improve anticipation and response to scientific need. It was
envisioned as an international body; one that would create collaboration leading to improved
health and safety. Prominent researchers from industry and academia were to jointly lead the
organization, guiding its work to conduct research, harmonize the use of science, and encourage

scientific dialogue.
Over 30 years later, ILSI is still delivering on this promise.

Leadership, Guiding Principles, and Structure

ILSI is governed by its Board of Trustees, which is composed of at least 50% public sector
representatives (primarily academic scientists) and representatives of ILSI members. ILSI's
work is guided by its Code of Ethics and Organizational Standards of Conduct and Conflict of
Interest Policy.

ILSI Japan was established in 1981 as a regional branch, and plays a role in worldwide activities

of ILSI, and positively consults on the specific issues in Japan.

INTERNATIONAL LIFE SCIENCES INSTITUTE

1156 Fifteenth Street, NW., Suite 200
Washington, D.C. 20005, USA
TEL : 1-202-659-0074 FAX : 1-202-659-3859
URL : http:/ /www.ilsi.org/

BEFREMNFTHEAN BREGHNFRARHRE
T102-0083 #UHRTUH XER 2-6-7 FUT R-K £/ 1 BF
TEL: 03(5215)3535 FAX : 03(5215)3537
URL : http:/ /www.ilsijapan.org/
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<Special Issue: ILS] Japan 30th Anniversary
Conference Abstracts>

The 6th International Conference on “Nutrition and Aging”

: Advanced Aging and Wellness — From Food Supply to Dietary Habits
September 28 - 30, 2011, Bunkyo-ku, Tokyo
Yayoi Auditorium, Ichijo HAIl, The University of Tokyo

CONTENTS

* Opening Remarks

+ Organization/Conference at a Glance/Program

+ The 6th International Conference on “Nutrition and Aging” Abstracts

* Events for the 30th Anniversary Year Abstracts
The University of Tokyo, ILSI Japan Endowed Chair of Functional Food Science
and Nutrigenomics
(Nutrition and Anti-aging — Genomic Validation)

ILSI Japan Research Committee Topics

+ Poster Presentation Abstracts
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