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Research Project |: Elucidation of Mechanisms of Food-Drug Interaction and
Database Construction
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Research Project 2: Development of Functional Foods and Effective Use of
Underutilized Food Processing Resources
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M Outline of Research Activity

In Japan we conduct clinical trials to test the efficacy and
safety of functional foods and establish optimum dosage
regimens of functional food constituents and their
combination with drugs. We construct a database of
drug-functional food interactions, based on domestic and
other trials. This database contributes to an effective
integration of laboratory research results and clinical demands,
the clarification of the mechanisms of drug-functional food
interactions, a broadening of therapeutic options by utilizing
synergistic effects, and the avoidance of adverse effects of
drugs and functional foods.

™ Plan for Research Activity

To bring this project to fruition, we a) clarify the underlying
molecular mechanisms through which food constituents affect
metabolizing enzymes and transporters of clinical drugs, b)
establish the analytical methodology for the pharmacokinetics
of functional food constituents and for the interaction of
clinical drug and food constituents on the basis of human
genetic background, c) analyze pharmacological effects and
the safety of functional food constituents under long-term
drug therapy, d) identify clinical evidence for interactions
between drug and food constituents, noting food restrictions
in patients and e) construct an integrated database of
drug-food interactions combining the evidence from basic
research and clinical outcomes.

Our Global COE conduct clinical trials to evaluate the efficacy
and safety of functional foods such as medical herbs and to
study their interactions with drugs, in collaboration with the
Translational Research Center at the Hamamatsu University
School of Medicine, and we carry out a large-scale
epidemiological study jointly with major domestic hospitals.
The clinical outcomes in Japan are further analyzed by
comparing these with those in foreign countries — particularly
those of the University of Arizona, College of Pharmacy. On
the basis of these clinical data we optimize the therapeutic
regimens of drugs and functional foods in Japan. We also
analyze genetic polymorphisms of drug-metabolizing enzymes
in Japan for individual optimal dosage of drugs and functional
food components. Furthermore, we clarify the long-term
effects of drugs on nutritional conditions. Based on these
results, we create an integrative database for industrial, clinical,
and public use around the world.
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™ Outline of Research Activity

Our integrated research perspectives spanning
pharmaceutical, food and nutritional sciences focus on the
following issues: a) the search for medicinal seeds from food
materials, b) the development of functional food containing
edible antibodies aiming at oral passive immunization, and c)
the prevention of cancer and allergic diseases through
appropriate food choice. Here, some of Shizuoka’ s local
specialties, tea tree seeds, tangerine peels and zest, and
Wasabi (Wasabia japonica) leaves are utilized as
representative undeveloped resources.

™ Specific Aim

In order to meet the goals of this project we a) conduct
searches for antiviral seeds from food materials, b) develop
diagnostic drugs from food resources in order to carry out
viral surveys, c) generate functional foods containing edible
antibodies, d) create novel functional food ingredients through
the genetic engineering of enzymes involving the biosynthesis
of active ingredients of traditional Chinese medicine and e)
elucidate the effects of food ingredients on the immune
system, allergies, tumorigenesis, and mental state.

™ Example of Research Plans

We a) establish probes from unused resources derived from
food materials for search and survey of genetic changes to
avian influenza viruses that may lead to human-human
transmissibility in continuing collaboration with Zhejiang
Academy of Medical Sciences (China), and Khon Kaen
University (Thailand), b) develop anti-viral drugs based on
polysaccharides from food materials, as an extension of our
collaboration with Griffith University (Australia), c) establish a
gene expression system for coding pathogen-specific
monoclonal antibodies of IgA class in plants aiming at
production of functional foods containing edible antibodies,
and d) create functional foods, in collaboration with Khon
Kaen University, by means of novel plant gene library created
from natural plant genes modified by recombinant gene
technology.
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Research Project 3: Search for New Biomarkers and Development of Methods
for Evaluating Food and Drug Safety
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Research Project 4: Creation and Development of Practical Programs Related to
Health and Longevity
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M Outline of Research Activity

We search for new biomarkers for lifestyle-related and other
diseases by employing a high-throughput technology which
enables us to perform comprehensive analyses of whole
intermediate metabolites in the body, a method referred to as
‘metabolic profiling.” Molecular probes such as catechin
derivatives are used for screening biomarkers. We also
establish standardized methods for the quantitative and
qualitative evaluation of both efficacy and safety of functional
food factors both in vitro and in vivo.

™ Plan for Research Activity

To accomplish the aims of this project we carry out the
following: a) the search for possible biomarkers for
lifestyle-related and other diseases by ‘metabolic profiling’ of
healthy and pre-clinical subjects, b) the search for biomarker
candidates using synthesized molecular probes derived from
functional food factors, and c) the production of standard
reference materials useful for measuring biomarkers and
assessing metabolic states.

To discover biomarkers useful for the evaluation of the
outcomes of clinical trials, we collaborate with healthcare
professionals in community-based and clinical settings. Human
blood, urine and saliva specimens are subjected to analyses of
transcriptome, proteome and metabolome. Analyses are
carried out by an expert COE team, using the most advanced
technology, in collaboration with the Scripps Research
Institute (USA). By means of comprehensive analyses of
whole intermediate metabolites (metabolic profiling) we find
novel biomarker candidates. A reference substance for the
biomarkers are produced by the COE chemistry team. To
elucidate pharmacokinetics of the functional food
components, stable isotope-labeled molecular probes are
chemically synthesized, enabling us to sensitively determine
the absorption, distribution and metabolism of the functional
food components.
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™ Outline of Research Activity

The validity of the selected biomarkers signaling risks of
lifestyle-related diseases is investigated in animal models and in
human subjects for application to clinical trials. To evaluate
and monitor the efficacy of individualized food selection in
combination with drug use, ‘individual metabolic profiling’ data
is collected and analyzed. This approach serves as the basis for
personalized dietary and drug dosage regimens, taking into
account the individual' s metabolic state and genetic
background.

™ Plan for Research Activity

To meet the goals of this project we accomplish the
establishment of the basis for the practice of personalized
health promotion including individualized food selection in
combination with appropriate drug use. This will take into full
account individual metabolic profiles and genetic background
in the promotion of health-longevity science.

After the validity of the biomarkers for lifestyle-related
diseases has been established by using pathologic models,
these markers are used for the evaluation of the efficacy of
various interventions including food selection practice and
nutritional and drug counseling. The methodology of the
outcome research is corroborated by the University of
Medicine and Dentistry of New Jersey. Personalized metabolic
profiling is established for on-demand monitoring of the
efficacy and safety of functional food factors and drugs.
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Research Project 5: Development and Delivery of Scientific English Programs
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™ Plan for Research Activity

The exchange of young experts continue and is expanded
between our Global COE and all the overseas institutions
mentioned above. In order to keep the international scientific
community apprised of our research results we continue to
host international symposia and to publish in international
journals. Additionally, we make our new data bases available
for global access. In order to expand international exchanges
and encourage the proactive transmission of information
abroad, instructors of English, working together with
supervising professors, develop methods for improving Ph.D.
students’ academic presentation and writing skills in
communicative English. Some students, after their local
linguistic training, go to The Ohio State University to advance
their academic and linguistic competence, through language
courses, academic exchanges, and course enrollment.

= Arthur G. James Cancer Hospital ===
—and—
Richard J. Solove Research Institute

OHIO STATE |
UNIVERSITY [

s ESTABLISHED 1870 6

[ | X /International Cooperation

FVRE

- BERIHEENETT)

@ Université libre de Bruxelles
(a’mcafvcer)

@University of Milan
(clinical research)

@ United Nations Industrial
Development Organization
(functional components)

(FORNALYY—F)
QNI TAIN=ZFRETFT—EA
(BROZ2E)
ORTSANKEY Y A=k
(BROEEEERR)

» =1
P O3 vk SUFY NRERR
€77 AKRZ 4 SEMREMET  (REOBEERER)
RFEARE) v, -
@ Zhejiang Academy of ®Malaya University @ The Ohio State University

@ Zhejiang University

Medical Sciences

(medication)

@Khon Kaen University

@ Chulalongkorn University

@Mahidol University

(drug design)

(co-medical, biotechnology)

(infectious disease)

Australia

@Griffith University
(functional disease)

New Zealand

@ Massey University
@Phant & Food Research
@Riddet Institute

(scientific English)

@ The University of Kansas
(food-drug interaction)

@ University of Medicine and
Dentistry of New Jersey
(outcome research)

@ University of California, Davis
(food safety)

@ University of Nebraska, Lincoln
(foods, biochemistry)

(food function)

B TR E 15/ Inter-university and Inter-departmental agreements (2009-2011) - jyter-university agreement
®F 270y —YRFEFE / Faculty of Pharmaceutical Sciences, Chulalongkorn University (Feb. 2009)
SIEYIB R / Plant & Food Research (Oct. 2009)
€7y MNAFH / Riddet Institute (Oct. 2009)
QR T FAAKFY Y H—2 / University of Nebraska, Lincoln (Oct. 2009) *
@<k RYKFEEE / Faculty of Science, Mahidol University (Mar. 2010)
@Y b RYKRZEBREERRZE / Faculty of Environment and Resource Studies, Mahidol University (Mar. 2010)
S Y E—KFRE - RE - BRI / Institute of Food, Nutrition and Human Health, Massey University (Jul. 2010)
SENRFEEMR > ¥ — / National Center for Geriatrics and Gerontology (Mar. 2011)
@7 1y t)LEBKXS / Université libre de Bruxelles (Oct. 2011) *
®1) T AIZ=ZFKFEF—TJ « A1 / University of California, Davis (Oct. 2011) *
@<t RYKZE / Mahidol University (Dec. 2011) *

B B E 0EE

QELERETTRT

SEIRFEREY YRR

SEIN At YT —FREFR
OERE - REWTAT

OIENTH - FREFRA

@RIEN RS

SFHRD ALY Y —HRA

OHARETER LY 5 —
QHRRRPER AT
OFLEBEEKRT

000000000000000000000000000000000000000

SHEMAE

@EMERKE

L 2-viiyNea
SLEHBHIAR
QBRI E
QEIRERRCYY —
SHEEHR SR

QL RBU B EFEFEALRBTE
@M BREEER AT
O TR
SHFEENAEY Y —HRA

©000000000000000000000000000000000000000

£
oz
e

ERm - RRF DR
SRR ERE

(& MRRARXEE Y —)
SHMEREEEY 5 —
SFERBEELY S —

EFREESE

OHMMELERS S35 —

O TR ERANSHEE

QST IHE BRSO RS
=N

00000000000000000000000000

11



