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2nd IREIIMS Open Symposium

Future Aspects of Medical Sciences and Education —Challenge of Integrated Medical Sciences—

Outline

The 2nd IREIIMS Open Symposium was held on
December 3-5, 2006, at the Yayoi Memorial Auditorium of
Tokyo Women’s Medical University under the aegis of
IREIIMS, NPO International Molecular and Cellular
Research for Total Health, and The Sankei Shimbun’s
AKEMI CHAN FUND.

The symposium is held to disseminate the importance
and results of integrated medical sciences to the general
public. The first symposium, held last year, focused on the
question: “Why do we need integrated medical sciences
now?"” Participants discussed the idea of integrated medical
sciences and made proposals for its development at
IREIIMS.

In this second symposium, the main theme was “Chal-
lenge of Integrated Medical Sciences.” Discussions
centered on some of the results, including a comprehensive
understanding of the prevention, diagnosis, and treatment
of diseases that people may contract at various stages of
life. Processes for finding effective solutions to the
problems were presented not only to experts and special-
ized researchers, but also to other symposium participants
without expert knowledge in such a way as to solicit
questions and opinions. Researchers from domestic and
overseas institutes as well as IREIIMS staff participated in
the symposium, which was divided into the following five
sessions: 1 Cellular Aspects of Development and Morpho-
genesis, 2 Molecular Aspects of Cell Differentiation, 3
Manipulation of Cell Fate Regulators and Their Applica-
tion, 4 Novel Diagnostic and Therapeutic Tools, and 5
Modernizing Medical Practice and Education. A total of 30
topics were discussed and 29 presentations made during
these sessions.

The symposium was organized as an international
gathering, with all session lectures and presentations made
in English. The extracts of these lectures were prepared in
both English and Japanese, and simultaneous English-
Japanese interpretation was available for the lectures.
These preparations prompted active discussions on the
research results of integrated medical sciences. Each of
these sessions was attended by about 100 people, with the
overall participants totaling 600 from eight nations includ-
ing the U.S., Japan and others in Europe and Oceania.
Research exhibits were on display between the morning
and afternoon lecture sessions, and a get-together was held
in the evening. Researchers as well as other seminar
participants exchanged opinions from early in the morning
till late at night.

3. 2nd IREIIMS Open Symposium Outline

One of the guests at the seminar was Senior Deputy
Director-General Mr. Minoru Hakamagi of Science and
Technology Policy Bureau, the Ministry of Education,
Culture, Sports, Science and Technology. In his speech, he
talked of high expectations for the future progress of
integrated medical sciences. At the seminar site, display
booths were set up by two organizations and five compa-
nies including one for the AKEMI CHAN FUND of The
Sankei Shimbun, which was one of the seminar sponsors.
This booth explained that the AKEMI CHAN FUND had
been set up by the newspaper company and others to
provide assistance to children with congenital heart
ailments who are unable to have necessary operations due
to financial difficulties. Detailed accounts of the sympo-
sium and its sessions were carried in The Sankei Shimbun
papers.

The symposium served its purpose as it provided many
researchers and others concerned with an opportunity for
lively discussions. Based on the research results of
integrated medical sciences and the future direction
presented at the seminar, IREIIMS is determined to make

renewed efforts to achieve further progress.

Mr. Minoru Hakamagi, the guest speaker, giving his speech
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A view of Yayoi Memorial Auditorium during the symposium
2Oy Z A

3, F2EIREIMSARY wRY UL 268

Ed
2
2
A
m
=
(0p)
ﬁ
s
>
=
R
)
/A

34



N
=
Q
ps)
m
<
w
o
8
=
wn
<
=)
38
@,
c
=

35

2nd IREIIMS Open Symposium

Session 1 Cellular Aspects of Development and Morphogenesis

(Chairs: Bernardo Nadal-Ginard, Ryozo Nagai)

From a single fertilized cell, 60 billion cells are gener-
ated to form a human body. A fertilized cell divides many
times, and the newly generated cells gradually differentiate
and develop into various specific organs and form an
embryo. In vertebrates, the heart is the first organ to form,
and has a vital role in the distribution of nutrients and
oxygen in the embryo. The heart is among the most studied
of all organs, and is susceptible to disease. Congenital
heart malformation, the most common of human birth
defects, occur in nearly 1% of the population worldwide. In
this session, we looked into the development and morpho-
genesis of the heart as a model for the development and
morphogenesis of other organs.

Dr. Margaret Buckingham showed us a
picture of the initial stage of cardiogen-
esis. Two distinct mesodermal heart fields
with a common origin contribute the cells
for the developing heart. The cells from
the primary heart field (FHF in the figure
at the bottom of next page) form a primitive heart tube.
which is principally composed of a contractile myocardium
essential for its action as a central pump. The cells from
the secondary heart field (SHF) migrate using the primitive
heart tube as a scaffold. Subsequently, regionalization of
this structure takes place. and in adult birds and mammals
this leads to the formation of the four-chambered heart.
Outflow tract myocardium is derived entirely from the
second lineage. By using transgenic markers, Dr. Bucking-
ham showed us the movement of the second heart field
cells which revealed that correct cell movement and
rotation of the tube is required for normal
morphogenesis of the heart.

The third lineage of cardiac cells,
epicardium, is formed relatively late, and
spreads over the two concentric tissue
layers, the inner endocardium and the
outer myocardium after the heart begins
beating and completes looping. Prof. Takashi Mikawa
showed us that the precurser cells of the epicardium, or
proepicardium (PE) cells, develop from the coelomic

mesothelium that overlays the liver bud, and that the
expression of PE-specific genes are induced in native
mesothelial cells in response to a localized liver-derived
signal. The PE eventually attaches and
spreads over the bare myocardium to
form a monolayered epithelium.

Dr. Jose M. Pérez-Pomares showed us
that the epicardially-derived cells
‘ (EPDCs) display an amazing ability to
' differentiate into multiple cell types,
including endothelial and smooth muscle cells. In vivo,
EPDCs undergo an epithelial- to- mesenchymal transfor-
mation (EMT) by a cellular mechanism tightly regulated by
a complex signaling network of molecules.

Prof. Roger Markwald and his group
have investigated the cardiogenic poten-
tial of a specific stem cell derived from
adult bone marrow. the hematopoietic
stem cell (HSC). Using a single cell
engraftment model, his group has identi-
fied a population of cells that reproduc-
ibly engrafts into cardiac tissues under control conditions
and following surgical induction of myocardial infarction.
Following lethal irradiation and transplantation with a
single EGFP expressing HSC, EGFP" cells observed
intercalated between ventricular myocytes and within heart
valves under ambient control conditions. The engrafted
EGFP cells did not represent differenti-
ated cardiomyocytes, endothelial cells or
smooth muscle cells but rather fibroblas-
tic cells.

Prof. Tomas N. Sato showed the forma-
tion of the cardiovascular system in the
establishment of the functional heart and
vascular system. He reviewed the progress of functional
studies of various molecules, such as VEGF, angiopoietins,
and their receptors, that have been shown to be essential
for vascular development.

Prof. Deepak Srivastava focused his
talk on the mechanism for protein dose
regulation cellular development in cardio-
genesis specifically. The studies by his
group revealed that multiple cardiac-
enriched micro RNAs (miRNAs) coordi-
nate decisions of cellular proliferation, differentiation and
response to stress. He showed that miR-1, miR-2 and
miR-133 can be used to guide pluripotent stem cells into
mesodermal cells and ultimately into the caridac lineage.

3. 2nd IREIIMS Open Symposium Session 1 Cellular Aspects of Development and Morphogenesis
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FHF First heart field R

SHF Second heart field 5 2 DR

CNC Cardiac neural crest DR ERELE

v Ventricle i

A Atria Ll

cT Conotruncus [TREBh IR

LA Left Atrium Bl

RA Right Atrium {id

AS Aortic Sac PN U

AVV Atrioventricular valve A

RV Right Ventricle fil®

LV Left Ventricle L

Ao Aorta KER

DA Ductus Arteriosus RS

PA Pulmonary artery [¥EEHR

RCA Right Carotid artery i HIHAR

LCA Lefi Carotid artery T FhAR

RSCA Right suclavian artery Fii R IhER
ol Day 21 Day 26 LSCA Left suclavian artery A IR

Human Heart Development ADDROREEBRE (2HEOBRH)

Oblique views of whole embryos (top half) and

frontal views (bottom half) of cardiac precursors.
Arrows indicate the migration of cells, Following rightward looping of the heart tube, CNC
cells also migrate into the outflow tract from the neural folds to septate the outflow tract and
pattern the bilaterally symmetric aortic arch arteries (11, IV and VI}. Septation of the
ventricles, atria, and atrioventricular valves (AVV) results in the four-chambered heart.
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2nd IREIIMS Open Symposium

Session 2 Molecular Aspects of Gell Differentiation

(Chairs: Margaret Buckingham, Takashi Mikawa)

The first two talks in this session addressed the impor-
tant question of cardiac stem cells and their potential use in
repairing the damaged heart. Prof. Bernaldo Nadal-Ginard
emphasized that, contrary to accepted dogma, the heart has
considerable regenerative capacity. In a normal human
heart 1.4x10" cells die and are replaced by new cells per
day: in an older individual the number of dying cells
increases ten-fold and only two-thirds of these cells are
replaced. A population of small, dividing cells has been
identified in the myocardium by Nadal-Ginard and collabo-
rators. When cloned, such cells can give rise to myocytes
and to cells of the arteries and capillaries. It has been
proposed that in response to stress, myocytes produce
growth factors that stimulate this stem cell population.

Characterization of the cardiac stem cells described by
Prof. Nadal-Ginard was further developed by Dr. Daniele
Torella. Among their stem cell-like properties is the capac-
ity to form clumps of cells, or cardiospheres, which give
rise to beating cardiomyocytes as well as endothelial and
smooth muscle cells. The molecules that control the prolif-
eration or differentiation of these cells are beginning to be
identified. More, in vivo, research will be necessary to
access the full therapeutic impact of such cells, Identifying
conditions for their expansion in culture and their contribu-
tion to the myocardium, in vive, holds out the promise of
stem cell therapy for heart disease.

The third talk by Prof. Issei Komuro illustrated how
extrinsic sources of stem cells may also be of major
therapeutic interest. He showed striking clinical results on
the beneficial effects of injecting mononuclear cells from
peripheral blood into ischemic tissues. This leads to
neovascularization with reversion to a more healthy tissue.
Komuro and his colleagues then went on to try to under-
stand the molecular mechanism underlying the phenom-
enon. This led to the conclusion that the implanted cells
stimulate skeletal muscle cells to produce interleukin-13
which in turn activates satellite cells (the stem cells of adult
skeletal muscle) resulting in their secretion of angiogenic
factors. An important question is whether implantation of
mononuclear cells can also improve cardiac ischemia,

perhaps via the secretion of interleukin-1p and other
factors from skeletal muscle into the blood. Preliminary
clinical trials look promising.

Malfunction of valves also cause heart disease such as
infective endocarditis, rheumatic heart disease and athero-
sclerosis, which are associated with neovascularization,
thickening and calcification of the valves. Prof. Keiichi
Fukuda demonstrated the importance of the transmembrane
protein, chondromodulin-1, in maintaining healthy valves.
Using the chondromodulin-1 mutant mouse as a model he
and his collaborators have shown that the lack of this
protein leads to bulky, calcified valves in the heart and
have used this mouse to investigate the underlying role of
chondromodulin-1. This has led to new insight into the
formation and maintenance of healthy valves. Analysis of
the function of chondromodulin-1 also opens up therapeu-
tic perspectives for the treatment of valvular heart disease.

The value of mouse genetic models for the study of
human disease was also illustrated by Dr. Kazuto Nakada’s
work on the manipulation of mitochondrial DNA, which
demonstrates that abnormal mitochondrial respiration leads
to male infertility. Mitochondria are cytoplasmic organelles
that synthesize molecules required for respiration in the
living cell. A number of mitochondrial diseases have been
identified, and mitochondrial defects are also associated
with diabetes, degenerative disease and aging. They may
also be implicated in heart failure. Nakada and his collabo-
rators now show that deletion mutants for mitochondrial
DNA, called "mito-mice", develop this whole range of
disease phenotypes. They also have identified defects in
spermatogenic cells leading to abnormal sperm and
reduced fertility.

For the analysis of normal and mutant cells, a major
advance has been the recent development of molecular
screens that make it possible to look at all the RNA
sequences transcribed from DNA (transcriptome) or all the
proteins translated from RNA (proteome). Prof. Seisuke
Hattori presented an impressive example of the power of
proteomics to identify the substrates of kinases, taking
ERK, a major cellular signaling pathway, as a model
system. Using two-dimensional gel electrophoresis,
followed by mass spectroscopy to identify individual pep-
tides, he demonstrated how known and novel ERK phos-
phorylation targets can be identified. These "global"
approaches to molecular and cellular regulation are already
providing novel insights into basic biological processes,
with major implications for pathological states and the
treatment of disease.

3. 2nd IREIIMS Open Symposium Session 2 Molecular Aspects of Cell Differentiation
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2nd IREIIMS Open Symposium

Session 3 Manipulation of Cell Fate Regulators and Their Application

(Chairs: Roger Markwald, Issei Komuro)

This session covered a divergent group of new
approaches for identifying regulators of cardiac gene
expression in early development, cardiac function or
cardiac diseases and how this information could be applied
to (1) identifying new gene targets, (2) developing novel
and potentially individualized therapeutic approaches and
(3) screening large data sets from human patients for
diagnostic and prognostic purposes.

Dr. Mark Mercola presented emerging technology of
which the goal is to identify small molecules (natural and
synthetic) that signal early embryonic stem cells to enter a
cardiac lineage. First generation assays were constructed
based on in vivo wnt and TGFf-related signaling pathways
that were found to initiate or pattern heart development in
postgastrulation Xenopus embryos. Second generation
assays that will increase throughput and focus on earliest
signals for inducing cardiac gene expression were
discussed.

Dr. Roger J. Hajjar presented the status of gene therapy
for cardiac remodeling diseases with the goal being regen-
eration of healthy myocardium. Gene therapy outcomes
were presented on a model of heart failure created by a
mutation in a gene that encodes a sarcoplasmic calcium
pump protein SERCA 2a. Results using adenoviral vectors
indicated that gene therapy has evolved to the point that
this technology offers realistic potential for future human
therapy. Human clinical trials approved for testing adenovi-
ral vectors that would test the feasibility of giving more
than one viral injection containing normal copies of cardiac
related genes was discussed. Future directions for gene
therapy included identifying molecular domains of viral
surface proteins that would increase targeting viral vectors
specifically to heart tissue.

Three state-of-the-art, molecular biological studies were
presented that utilized data from the sequenced human
genome project to identify gene candidates or chromo-
somal changes associated with syndromic or acquired
human heart diseases. Firstly, Prof. Nobuyoshi Shimizu
focused on chromosomal changes considered to represent
“genetic instability” arising from insertions, deletions or
substitutions within segmental DNA sequences. A novel
comparative genome hybridization (CGH) method was

presented that was based on using BAC microarrays which
cover one-third of the human genome. Specially designed
computer software is utilized to provide bioinformatic
analyses of potential changes in chromosomal (segmental
DNA) data. The CGH/microarray approach was applied
specifically to human cell lines that had been established
from patients with congenital heart disease. Dr. Shimizu
discussed the results and how the power of the CGH
approach provided information that exceeded that which
could be determined by only using copy repeat numbers.
He also indicated that even if chromosomal changes
resulted from prolonged tissue culture, it would not signifi-
cantly modify the data. Secondly, Dr. Toshiyuki Yamamoto
concurred that CGH array analysis is the most powerful
tool for screening the genome of a patient with a disease of
unknown etiology. Once known, PCR-based analyses were
sufficient. For chromosomal rearrangements or gene
deletions which occur in several congenital heart
syndromes or defects, he discussed results using high
resolution imaging methods like fluorescent in situ hybrid-
ization (FISH) or multicolor FISH to reveal break points or
range (length) of a chromosomal deletion.

Finally, Dr. Toshihiro Tanaka presented the “Personal-
ized Medicine Project” which aims is to use technology
such as CGH, FISH or PCR to identify genes associated
with a particular disease or for diagnosis. As a starting
point, a BioBank of Japan has been established to store
large numbers of patient DNA and blood serum and to
analyze these samples using computer assisted develop-
ment of datasets. Already, 200,000 samples have been
enrolled in the BioBank. Presently, DNA only is being
analyzed but in the future sera analyses will also be
included in the datasets. Dr. Tanaka discussed in detail a
two-step ID process to assure protection of patient identity.
He also discussed a vision of how these data could be used
to design personalized drug therapies that recognize and

consider individual genetic differences.
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2nd IREIIMS Open Symposium

Session 4 Novel Diagnostic and Therapeutic Tools

E:

(Chairs: Deepak Srivastava, Tomoh Masaki)

This session included seven speakers who all focused on
new therapeutic approaches for diagnosing or treating
human diseases. The advances were striking and ranged
from the theoretical development of tools to clinical trials
with novel therapies for heart disecase and cancer. The
lessons learned from research in each area were informa-
tive for the others, despite the diverse origins of disease.

Prof. Jonathan Seidman began by describing the many
human sarcomeric genes that contain point mutations in the
setting of hypertrophic cardiomyopathy. These are very
large genes that are expensive and cumbersome to
sequence by conventional methods making diagnostic
genetic testing difficult at a reasonable cost. The molecular
effects are also difficult to understand because of the
limitations of expression profiling for low-abundance
genes. To address these problems, his group has been
developing a novel high throughput and high sensitivity
bead-based sequencing platform termed Polony Multiplex
Analysis of Gene Expression (PMAGE). This technique
can detect RNAs expressed at less than 1 RNA molecule
per cell and they have used it to detect expression changes
in a mouse model of hypertrophic cardiomyopathy, many
of which were previously not known.

Dr. Jonathan Hill addressed the problem of being able to
track stem cells in vivo following their introduction for the
treatment of heart disease. A critical issue is to understand
where and how stem cells might contribute therapeutically.

Ising iron fluorophore-labeled mesenchymal stem cells in
a swine and murine model, his group was able to introduce
and track single cells with MRI-based imaging after
myocardial infarction. This approach will allow for high-
resolution introduction and tracking of stem cells in vivo.

Dr. Goki Matsumura, represented Prof. T. Shin'oka’s
group, which has also used stem cells for tissue engineer-
ing purposes. He described the results of a groundbreaking
clinical trial using tissue-engineered vascular grafts seeded
with autologous bone marrow cells for surgical palliation
of congenital heart lesions. By seeding biodegradable
scaffolds with bone marrow cells, the group has success

fully and safely treated over twenty patients requiring
vascular grafts for Fontan and other procedures. These
grafts do not require long-term anticoagulation, grow with
the patients and do not have issues of rejection. Long-term
follow up will be necessary, but the early results are
promising for this novel approach to congenital heart
surgery.

Prof. Andre Terzic also presented work related to stem
cells in cardiac disease but in this case focused on embry-
onic stem cells in the setting of myocardial infarction. He
presented the use of a cardiac predetermined progenitor
pool derived from mouse embryonic stem cells for generat-
ing new cardiac muscle after infarction upon direct
delivery into the myocardium. Most importantly, this
population of progenitors did not develop tumors, which
has been of prime concern with use of embryonic stem
cells for therapy.

Dr. Toru Furukawa described the
elucidation of a complicated signaling
network activated in the setting of pancre-
atic cancers. Specifically, his group has
shown that activation of the RAS-MAPK
signaling pathway plays an essential role
in the development and progression of pancreatic cancer
and as such is an important therapeutic target for the devel-
opment of new drugs.

Dr. Jun Yoshida presented a novel
approach to the treatment of malignant
- gliomas using non-viral vectors involving
DNA and liposomes. Treatment involving
interferon transfer using liposomes was
o shown to be safe and effective. Future
directions of combination therapy using gene transfer and
chemotherapy was also presented.

Dr. Zonquin Xia described a novel
therapy for Alzheimer’s disease (AD)
based on a compound purified from the
Chinese plant, Zhimu. This compound,
_ Sarsasapogenin (ZMS), could down-

ﬁ regulate [-adrenergic receptors and up-
regulate M-cholinergic receptors in animal models. These
effects were in part due to a ZMS-induced increase in
brain-derived neurotrophic factor (BDNF). The results of a
double-blind phase II clinical trial in humans with AD
were presented and the ongoing phase III trial was
discussed.
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2nd IREIIMS Open Symposium

Session 5 Modernizing Medical Practice and Education

(Chairs: Jean-Louis Vanherweghem, Kintomo Takakura)

Equipping our graduates and postgraduates with “the
best of science and the best of caring™ is still a great chal-
lenge for the future of the healthcare. Session 5 was
devoted to aspects of integrated medical education in order
to provide well trained physicians for the future.

Prof. Makoto Hashizume of Kyushu University illus-
trated the problem of familiarizing physicians with new
technologies by the example of a new program of forma-
tion in minimally invasive surgery. The program has
launched a progressive step-by-step training using, succes-
sively. simulators, living tissues and laboratory animals,
After certification, the fellows are ready to work with
sophisticated technology such as robotic surgery.

Prof. Chris Browne of Monasch Medical School, Austra-
lia, reported on the experience in Australia of integrated
learning. The aim of the program is not only to face the
increase in basic biological knowledge and the increasing
demands for clinical skills but also to address new key
issues such as medico-legal matters, patient safety,
evidence-based practice, and indigenous and remote rural
health. Attention has been given to specialized medical
schools in primary care, to the continuum of medical edu-
cation from premedical school to the continuing medical
education of practitioners and to the redefinition of the role
of doctors.

President Jean-Louis Vanherweghen of Université Libre
de Bruxelles, Belgium, has underlined the risk for the
future of academic medicine resulting from opposing
demands: on the one hand, keeping abreast of huge and
rapid developments in biology and, on the other, facing the
escalating medical services. He suggested the incorporation
of training dedicated to basic research at the bench (Ph.D
courses) into postgraduate medical education. He showed
that this would be possible provided that funds could be
obtained in the postgraduate training and for an increase in
the pool of postgraduates for research positions,

Prof. Toshimasa Yoshioka of Tokyo Women’s Medical
University described the ongoing reform of medical educa-
tion in more than 70% of the medical schools in Japan. The

reform has led to the introduction of problem-based
learning tutorials as early as the first year of the medical
program. It covers the three fields of medical education:
medical knowledge, practice-based learning and profes-
sionalism.

Prof. Yoh’ichi Tohkura of the National Institute of
Informatics underlined the importance of information
infrastructure in medical sciences. In general, information
infrastructure enhances the ability to manage huge volumes
and varieties of scientific information, aids in the commu-
nication of this knowledge and stimulates intellectual
activity. In medical sciences, information infrastructures
allow the building of rich data bases, providing a strong
basis for accurate diagnoses and trustworthy treatment. He
described the Cyber Integrated Medical Infrastructure
(CIMI) which is being in developed at IREIIMS.

Prof. Rumiko Matsuoka of Tokyo Women’s Medical
University further explained the CIMI Project for
integrated medical sciences. CIMI contains genetic
information of 4,000 cell lines and the results of clinical
examination of 1,200 samples. Using 130 items collected
from a patient, the program is able to provide very early
diagnosis allowing for holistic counseling. With this
integrated tool, the practice of medicine is moving from
therapy to prevention.

All the speakers in this session illustrated the huge
advancement in integrated medical sciences which is now
challenging medical education. General agreement between
speakers resulted in the statement that it will not be
possible in the future to produce physicians who are able to
manage such diverse knowledge and skills, different types
of doctors, who need to cope with different health
demands, should be produced by a variety of medical

schools.
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2nd IREIIMS Open Symposium

Satellite Symposium “Toward Preventive Medicine” (Supported by NPO IMCRTH)
The 3rd Meeting of New Integrated Medicine

= Opening Speech
Tadateru Konoe
President, Japan Red Cross Society
Each and every person tends to change his/her attitude toward health from protective to

more proactive way.

= Symposium
Chairman: Yohtaroh Takagaki, Professor, IREIIMS

“What are the ideal meals for Japanese?”
Kentaro Ishii, President, Ishii Food Corp.
Japanese people have one of the world's longest life spans and this is thought to be

related to the Japanese diet.

“*Aquatic environment management with EM (Effective Microorganisms) technology™
Teruo Higa, Professor, University of the Ryukyus
Today, EM is successfully maintaining human health, and is employed in civil

engineering programs, environmental management and sanitation.

*On structural element and food consumption structure”
Hiroyuki Toyokawa, President, Tokyo School of Food and Nutrition
Reductionism has limited the evolution of modern science. I propose the integration

method, which is a part of holism.

*“Japanese traditional food and Asian traditional remedies in review”
Kunihiro Nishizawa, Editor-in Chief, Nikkei Health, Nikkei Business Publications, Inc.
Ingredients and food traditionally used in Japanese dishes and traditional remedies have

come under review, as their effectiveness is being revealed by modern science.

“Biomarkers for the prevention of disease”
Toshikazu Yoshikawa, Professor, Kyoto Prefectural University of Medicine
This type of disease does not suddenly develop from a healthy state. Before it appears

there is a process in which the risk of occurrence increases.

m Panel Discussion
Panelists: Kentaro Ishii / Teruo Higa / Hiroyuki Toyokawa / Kunihiro Nishizawa /
Toshikazu Yoshikawa / Rumiko Matsuoka (Professor, IREIIMS)
Nutrition needs to be obtained from food. Relying on supplements to make up for

nutrients in food is like ingesting chemical fertilizers directly instead of using them to
grow vegetables. They should be taken with the advice of a doctor.

m Closing Speech
Toru Nakayama, Vice President, NPO IMCRTH
There are three important things in this field: continuing to hold the
symposium, mutual exchange of related information and knowledge and

strengthening of human resources development.

3. 2nd IREIIMS Open Symposium Satellite Symposium *Toward Preventive Medicine"
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