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Preface

The University of Tokyo Faculty of Medicine was established in 1877, under Japan's
modernizing Meiji government. Its roots go back to the vaccination center estab-
lished with donations from 82 private practitioners in 1858, when Tokyo was still
called Edo, and over the past 145 years it has trained some 20,000 doctors. 

While we are conscious and proud of our long tradition, we are acutely aware of the
need to reform our curriculum to meet the needs of a new age. We are determined to
prepare our students to become tomorrow's leaders in international medicine
through the best possible undergraduate training. 

So it is too in the realm of research, where we intend to uphold the highest standards
to solve the most challenging problems. For many years we have worked to consoli-
date and improve our strengths in this area.

The 1991 revision of Japan's Standards for University Establishment called on univer-
sities to examine and evaluate their own performance. Internal reviews have begun
at many universities. The newly established National Institution for Academic
Degrees began reviewing Japan's universities in 2000. 

In undergraduate education, we now regularly carry out evaluations of our own pro-
grams, including through course evaluations by students. Formerly in research, we
evaluated our work by publishing biannual lists of each department's publications;
we are taking steps to ensure that our evaluation will be more objective and rigorous
in the future.

The designation in 1997 of the University of Tokyo as an institution centered on its
graduate schools was a turning point. It is vital that we give the future development
of postgraduate education here a sound foundation. Universities must see them-
selves as they are seen by others. Hence the present external evaluation of our
research programs. 

Research, teaching, and clinical practice are of course closely linked in a graduate
school of medicine, and all three require evaluation, yet this time, we restricted our
scope to research. Needless to say, this can under no circumstances be construed as
the relegation of teaching and clinical practice to ancillary roles. Simply, we hoped to
receive the most useful possible suggestions by narrowing our area of focus.
Research is of course, by itself, a vast field.
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The review process was meticulously prepared and executed by a committee headed
by Professor Hiroto Okayama. We invited world-renowned scientists of the highest
caliber to serve on the committee and review our faculty's work. Professor Erwin
Neher and nine other distinguished scientists from overseas worked in collaboration
with eleven eminent colleagues from Japan. I wish here to express my sincere grati-
tude to the evaluation team, who devoted so much of their valuable time to this task.

Whether internal or external, the principal meaning of any review lies in the willing-
ness of those reviewed to listen and respond to fair criticism. Without vigorous
implementation of changes -- should any be shown to be necessary -- external review
will be sterile. 

Greater openness is yet another major aim. Through outside evaluation we hope to
make our research activities as widely known as possible and to arouse the public's
interest in our work by publicizing both our findings and the outcome of peer review.
Exposure to outside scrutiny and a wider audience will encourage us to reflect on
future directions. 

I earnestly hope that the findings of this external evaluation will, in these and many
other ways, be a powerful guiding force helping us to build better research structures
and programs at the University of Tokyo.

March  2003

Takaaki Kirino, MD, PhD

Dean, Graduate School and 
Faculty of Medicine
The University of Tokyo
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Planning and Implementation of the External Review

In April 2002, on the decision of Dean Takaaki Kirino and with the agreement of senior
faculty members, a planning committee for external review was formed. The planning
committee comprised Professors Nobutaka Hirokawa, Ryozo Nagai, Hirokazu Nagawa,
Hiroshi Kurita, Susumu Wakai, and myself. We began designing the structure of the
external review and selecting the reviewers. The purpose of the external review was to
obtain information that would help us improve our research activities and maintain
them at the highest international level. All senior faculty members chairing departments
in the Graduate School of Medicine were subject to review; they were asked to prepare
descriptions of the research activities of their group, providing a list of the current mem-
bers of the department, an outline of the department's past and current research,
descriptions of up to five major research grants obtained in the past five years, and a list
of no more than 50 of the best papers published by the group. These documents were
assembled and edited by the planning committee and printed as a single volume. In
addition, all reviewees were asked to provide copies of their ten most important papers.

The committee of reviewers comprised 21 experts of high international repute, 11 from
Japan and 10 from other countries, headed by Professor Erwin Neher. (The committee
members are listed on page 8.) The reviews covered activities in all areas of research,
from basic and clinical medicine to public health and nursing. Each reviewee was
reviewed by the two most appropriate reviewers, one from Japan and one from another
country. In December 2002, each reviewer received a copy of the bound volume outlin-
ing research activities, copies of the ten most important papers of their reviewees, and
instructions regarding the procedures and scope of the evaluation. Each reviewer was
requested to begin an in-depth examination of their reviewees' research activities, on the
basis of these materials. On February 18 and 19, 2003, the external review committee vis-
ited the Graduate School of Medicine to hear presentations by all reviewees and to make
their final evaluations. The presentations were grouped into four areas: basic medicine,
internal medicine and related fields, surgical sciences, and social medicine and nursing.
Presentations in the four areas were given in parallel in the Medical Research and
Teaching Building, as shown in the schedule on page 10.

All evaluations were collected at the end of the visit, and were sent immediately to
Professors Ito in Group 1, Saruta in Group 2, Kakita in Group 3, and Aoki in Group 4,
who were asked to prepare summaries for their groups, and to Professor Neher, who
prepared the executive summary. The summaries are published here.

Hiroto Okayama, MD, PhD
Chair
Planning Committee for External Review
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Alphabetical List of External Reviewers

Aoki, Yoshiki  MD & PhD Professor, Chairman and Director
Nagasaki University, Institute of Tropical Medicine, Japan
"Parasitology"

Holzemer, William L. RN, PhD, FAAN Professor, Chair and Associate Dean for International 
Programs
Department of Community Health Systems, School of 
Nursing, University of California San Francisco, USA
"AIDS Nursing Care"

Ito, Masao  MD & PhD Director
Brain Science Institute, RIKEN, Japan
"Brain"

Julien, Jean Pierre  PhD Professor
Department of Neurology, McGill University Faculty of 
Medicine, Canada
"Neuronal Intermediate Filaments and Amyotrophic 
Lateral Sclerosis"

Kakita, Akira  MD & PhD Professor, Chairman and Hospital Director 
Department of Surgery, Kitazato University School of 
Medicine, Japan
"Gastrointestinal Surgery and Liver Transplantation"

Kakizoe, Tadao  MD & PhD President
National Cancer Center, Japan
"Urology and Bladder Cancer"

Kitamura, Yukihiko  MD & PhD Professor and Chairman
Department of Pathology, Osaka University Medical 
School, Japan
"Hematopoiesis, Hematopoietic Stem Cell and Tumor"

McCarley, Robert William  MD Professor and Head
Department of Psychiatry, Harvard Medical School, USA
"Neurobiology and Behavior: Basic Sleep Research & 
Brain Imaging in Schizophrenia"

McGarvey, Stephen  PhD Professor of Community Health and Director of 
International Health Institute
Brown University Medical School, USA
"Human Population Biology and International Health"

Neher, Erwin  PhD Professor and Director
The Membrane Biophysics Department, The Max-Planck-
Institut für biophysikalische Chemie, Germany
"Patch Clamp and Exocytosis"

Nilsson, Kenneth  PhD & MD Professor
Department of Cellular Pathology, University of Uppsala, 
Sweden
"Immunology, Tumor Biology and Virology"
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Nozawa, Shiro  MD & PhD Professor and Chairman
Department of Obstetrics and Gynecology, School of 
Medicine, Keio University, Japan
"Gynecologic Cancer"

Ogihara, Toshio  MD & PhD Professor, Chairman and Hospital Vice-Director
Department of Geriatric Medicine, Osaka University 
Medical School, Japan
"Hypertension"

Park, Jae-Gahb  MD & PhD Professor
Department of Surgery, Seoul National University College 
of Medicine
President
National Cancer Center, Korea
"Surgical Oncology"

Podolsky, Daniel K.  MD Mallinckrodt Professor of Medicine
Harvard Medical School, Massachusetts General Hospital, 
USA
"Hormonal Signaling in the Gastrointestinal Tract"

Saruta, Takao  MD & PhD Professor and Chairman
Department of Internal Medicine, School of Medicine, 
Keio University, Japan
"Hypertension, Adrenal Disorders and Water-Electrolyte 
Balance"

Schmelzeisen, Rainer  MD & DDS Professor and Chairman
Oral and Maxillofacial Surgery, Plastic Surgery, University-
Clinic Freiburg
Albert-Ludwigs-University, Germany
"Bone Metabolism and Cancer"

Sonenberg, Nahum  PhD Professor
Department of Biochemistry and McGill Cancer Center, 
McGill University Faculty of Medicine, Canada
"Eukaryotic Translation Control"

Toyoshima, Kumao  MD & PhD Director
SNP Research Center, RIKEN, Japan
"Cancer Biology and Virology"

Tsumoto, Tadaharu  MD & PhD Professor and Chairman
Department of Neurophysiology, Osaka University, 
Graduate School of Medicine, Japan
"Neurophysiology and Optical Center"

Ueda, Reiko  PhD President
Okinawa Prefectural Collage of Nursing, Japan
"Child Health Nursing"
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Feb. 17        
9:00-9:20 Introduction of reviewers (Tetsumon Memorial Hall)       

                     Group 1                     Group 2                     Group 3                     Group 4 
  Room 1305  Room 1304B  Room 1303  Room 1302 
 Speakers Reviewers Speakers Reviewers Speakers Reviewers Speakers Reviewers
9:30-10:00 Takao Shimizu,  Jean Pierre Julien Satoshi Kimura, Daniel K. Podolsky Yuji Taketani, Rainer Schmelzeisen Yasuki Kobayashi, Stephen McGarvey
 Cellular Signaling Tadaharu Tsumoto Infection Control &  Takao Saruta Obstetrics &  Shiro Nozawa Public Health Yoshiki Aoki
   Prevention  Gynecology
10:00-10:30 Hiroto Okayama,  Nahum Sonenberg Kuni Ohtomo, Daniel K. Podolsky Osamu Tsutsumi, Rainer Schmelzeisen Kazuhiko Ohe, Stephen McGarvey
 Molecular Biology Kumao Toyoshima Radiology Takao Saruta Gynecologic Surgery Shiro Nozawa Medical Informatics  Yoshiki Aoki
       and Economics
10:30-11:00 Nobutaka Hirokawa,  Jean Pierre Julien Nobumasa Kato, Robert W. McCarley Kohei Hashizume, Tadashi Kakizoe Hiroshi Kurita, William L. Holzemer 
 Cell Biology & Anatomy Tadaharu Tsumoto Neuropsychiatry Toshio Ogihara Pediatric Surgery Akira Kakita Mental Health Reiko Ueda

 Coffee break  (20min)        
11:20-11:50 Hiroki Kurihara,  Jean Pierre Julien Shoji Tsuji, Robert W. McCarley Shinichi Takamoto, Jae-Gahb Park Ichiro Kai, William L. Holzemer
 Physiological Chemistry  Tadaharu Tsumoto Neurology Toshio Ogihara Cardiothoracic Surgery Tadao Kakizoe Social Gerontology Reiko Ueda
 
11:50-12:20 Yasushi Miyashita,  Erwin Neher Kazuhiko Yamamoto, Daniel K. Podolsky Michio Kaminishi, Jae-Gahb Park Akira Akabayashi, William L. Holzemer
 Integrative Physiology Masao Ito Allergy and Takao Saruta Gastrointestinal  Tadao Kakizoe Health Economics/Health Reiko Ueda
 & Metabolism  Rheumatology  Surgery  Promotion Science/
       Biomedical Ethics
12:20-12:50 Kensaku Mori,  Erwin Neher Masao Omata, Daniel K. Podolsky Masatoshi Makuuchi, Jae-Gahb Park Yasuo Ohashi, William L. Holzemer
 Cellular & Molecular Masao Ito Gastroenterology Takao Saruta Hepato-Biliary- Tadao Kakizoe Biostatistics/Epidemiology  Reiko Ueda
 Physiology    Pancreatic Surgery  Epidemiology & Preventive 
       Health Sciences
 Lunch  (70min)        
14:00-14:30 Tomoyuki Takahashi,  Erwin Neher Toshiro Fujita, Daniel K. Podolsky Tadaichi Kitamura, Jae-Gahb Park Katsuya Kanda, William L. Holzemer
 Neurophysiology Masao Ito Nephrology and  Takao Saruta Urology Akira Kakita Advanced Clinical  Reiko Ueda
   Endocrinology    Nursing/ Nursing 
       Administration
14:30-15:00 Masamitsu Iino,  Erwin Neher Ryozo Nagai, Daniel K. Podolsky Hirokazu Nagawa, Jae-Gahb Park Keiko Kazuma, William L. Holzemer
 Cellular & Molecular  Masao Ito Cardiovascular  Takao Saruta Surgical Oncology Tadao Kakizoe Adult Nursing/ Reiko Ueda
 Pharmacology  Medicine    Terminal & Long-term 
       Care Nursing
15:00-15:30 Masayoshi Mishina,  Erwin Neher Tomifusa Kuboki, Robert W. McCarley Kunihiko Tamaki, Rainer Schmelzeisen Chieko Sugishita, William L. Holzemer
 Molecular Neurobiology Masao Ito Psychosomatic  Toshio Ogihara Dermatology Shiro Nozawa Family Nursing Reiko Ueda
   Medicine
 Coffee break  (20min)         
15:50-16:20 Masashi Fukayama, Kenneth Nilsson Kazuhiko Nakahara, Robert W. McCarley Kiyonori Harii, Rainer Schmelzeisen Sachiyo Murashima, William L. Holzemer
 Human Pathology Yukihiko Kitamura Clinical Laboratory  Toshio Ogihara Plastic & Reconstructive  Shiro Nozawa Community Health  Reiko Ueda
   Medicine  Surgery  Nursing
16:20-16:50 Kohei Miyazono, Kenneth Nilsson Yasuyoshi Ouchi, Robert W. McCarley Tsuyoshi Takato, Rainer Schmelzeisen Susumu Wakai, Stephen McGarvey
 Molecular Pathology Yukihiko Kitamura Geriatric Medicine/ Toshio Ogihara Oral & Maxillofacial  Shiro Nozawa International  Yoshiki Aoki
   Aging Research  Surgery  Community Health
16:50-17:20 Kouji Matsushima, Nahum Sonenberg   Kozo Nakamura, Jae-Gahb Park Katsushi Tokunaga, Stephen McGarvey
 Molecular Preventive Kumao Toyoshima   Orthopaedic Surgery Akira Kakita Human Genetics Yoshiki Aoki
 Medicine
        
Feb. 18        
9:30-10:00 Akio Nomoto, Nahum Sonenberg Teruhiko Toyo-oka, Daniel K. Podolsky Makoto Araie, Rainer Schmelzeisen Hiroshi Ushijima, Stephen McGarvey
 Microbiology Kumao Toyoshima Organ Pathophysiology  Takao Saruta Ophthalmology Shiro Nozawa Developmental  Yoshiki Aoki
   & Internal Medicine    Medical Sciences
10:00-10:30 Tadatsugu Taniguchi, Nahum Sonenberg Takashi Igarashi, Robert W. McCarley Kimitaka Kaga, Rainer Schmelzeisen Ryutaro Ohtsuka, Stephen McGarvey
 Immunology Kumao Toyoshima Pediatrics/Develop- Toshio Ogihara Otorhinolaryngology,  Shiro Nozawa Human Ecology Yoshiki Aoki
   mental Pediatrics  Head and Neck Surgery
10:30-11:00 Takaaki Kirino, Jean Pierre Julien   Fumio Eto, Jae-Gahb Park Kiyoshi Kita, Stephen McGarvey
 Neurosurgery Tadaharu Tsumoto   Rehabilitation Medicine Akira Kakita Biomedical Chemistry Yoshiki Aoki
       
 Coffee break (20min)        
11:20-11:50 Joji Ando, Kenneth Nilsson   Kazuo Hanaoka, Tadao Kakizoe   
 System Physiology Yukihiko Kitamura   Anesthesiology Akira Kakita 

11:50-12:20 Shoogo Ueno, Kenneth Nilsson   Naoki Yahagi, Tadao Kakizoe  
 Bioimaging &  Yukihiko Kitamura   Emergency & Critical  Akira Kakita 
 Biomagnetics    Care Medicine
12:20-12:50 Kou Imachi, Kenneth Nilsson      
 Biosystem Construction  Yukihiko Kitamura
 & Control

 Lunch (70min)        

14:00-14:30 Yasuo Ihara, Jean Pierre Julien      
 Neuropathology Tadaharu Tsumoto

14:30-15:00 Morihiro Sugishita, Jean Pierre Julien      
 Cognitive Neuroscience Tadaharu Tsumoto

15:00-15:30 Norio Suzuki, Nahum Sonenberg      
 Radiation Oncology Kumao Toyoshima

 Coffee break (20min)        
15:50-16:20 Ken-ichi Yoshida, Kenneth Nilsson      
 Forensic Medicine Yukihiko Kitamura

16:20-16:50 Kunio Shinohara, Nahum Sonenberg      
 Radiation Research Kumao Toyoshima
 Institute

18:00-20:00 Reception at Seiyoken, 15th floor of University Hospital       
        

Schedule of External Review Presentation
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Executive Summary

March 2003

Prof. Dr. Erwin Neher
Chair
The External Review Committee

The University of Tokyo Graduate School and Faculty of Medicine is among the lead-
ing institutions of biomedical research and education in Japan. In anticipation of pend-
ing structural reforms the senior faculty members have decided to perform a review of
its research activities. For this purpose 21 experts from top biomedical institutions
throughout the world and Japan have been invited for a two-day evaluation session.
The conclusions and recommendations of this committee are being presented here. The
summary of results is subdivided into four groups, reflecting the review process,
which was conducted by the four subgroups of the panel

Group 1 comprises 23 departments dedicated to the basic biomedical sciences, and
research oriented clinical departments. The panel noted that the classical disciplines
of medicine have well been reorganized during recent years around the methodolo-
gy and concepts of modern biomedical research. It was concluded that most depart-
ments are engaged in very original research, in which they are internationally high-
ly visible, some of them leading their respective fields. Although the research work
reviewed was mainly basic in nature outstanding clinical implications were
observed, which are expected to redirect clinical practice in the future. The panel
also identified a minority of research efforts for which reorientation and focusing
was recommended.

Group 2 consists of 13 departments in clinical medicine. These departments are quite
heterogeneous with respect to size and the subdivision of work between clinical
educational and research duties. Research efforts include work on pathogenesis,
pathophysiology, diagnosis, therapy and prognosis of diseases in the respective
areas. The panel was impressed by the high academic motivation of the staff and by
numerous important publications in internationally highly reputed journals.
Furthermore, the panel was delighted to note fruitful collaborations with basic sci-
ence departments within the University of Tokyo, but also with other facilities in



Japan and with prestigious academic institutions abroad. Note was taken of abun-
dant grant money from outside sources, reflecting superb academic achievements.
Regarding the overall organization of the clinical departments it was recognized
that a better balance would be needed between the clinical and research staff with
careful consideration of workloads regarding patient care and educational tasks.
Such reorganisation should aim for adequate time for research activities in all areas.
On the other hand research activities in some departments were found to cover too
wide a range of topics. In such instances focusing and reorganisation is indicated.

Group 3 consists of 17 clinical departments centered around such fields as Surgery and
Reproductive, Developmental and Aging Sciences. The panel was impressed by the
fact that each department has succeeded over the past decade to successfully
engage in basic as well as clinical research in spite of a ‘terribly busy clinical prac-
tice‘ at the University Hospital. Research activities of the vast majority of depart-
ments were judged as excellent with respect to originality, productivity, scientific
impact and clinical impact. In a few cases the panel pointed out that reorientation
towards more specific research topics with strong clinical implications might be
indicated for clinical research units, in which not only research but also clinical
practice is conducted on a daily basis.

Group 4 comprises 15 departments in the fields of Social Medicine, Health Science and
Nursing, and International Health. The panel concluded that, on the whole, the
Graduate School and Faculty of Medicine at the University of Tokyo assumes a
leading role in research in these fields in Japan. Some departments are regarded as
world leaders in their respective disciplines. It was pointed out that the University
of Tokyo has pioneered in Japan in establishing Biostatistics and Biomedical Ethics
as newly required research fields in Health Research, and that professors of Nursing
have taken a national lead in many aspects of their discipline. However, it was also
recognized that the methods of the present review process may not be adequate to
fully appreciate the quality of some of the departments in Health Sciences and
Nursing. The panel noted that the International Health departments cover a wide
range of medical and epidemiological topics of relevance both to the developed and
developing world and concluded that the achievements apparent today clearly
identify the University of Tokyo as a promising center of excellence in research on
International Health. Closer inter-disciplinary and trans-disciplinary efforts will
allow to further develop this role.

In summary it can be stated that the University of Tokyo Graduate School of Medicine
combines world-class research in the most important biomedical research fields with
excellent medical practice. It managed to make the transition in most disciplines from a
solid-base traditional medical practice to research-oriented biomedicine, taking advan-
tage of recent progress in molecular medicine and advanced biomedical engineering.
The University of Tokyo Graduate School of Medicine is committed to complete this
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process and is in a good position to do so, given the fact that it harbors world-class
experts in many of the relevant disciplines.

The panel felt compelled to emphasize that the strength of the Medical School lies in an
ideal balance between basic, knowledge-oriented research and applied or disease-ori-
ented research - a balance, which emphasizes the importance of the former for the lat-
ter. Numerous examples were presented in which progress in basic research unexpect-
edly opened new insights into longstanding clinical problems, such as the discovery of
genes responsible for malignant hyperthermia or for a hereditary neuropathy. It is in
the very nature of knowledge-generating research that problem-solving insights hap-
pen unexpectedly and that they occur the more often the more knowledge-oriented
research is allowed to follow its own path. The panel recommends that the University
of Tokyo Graduate School of Medicine should continue to support its world-class bio-
medical research and this way build on its foundations for excellence in teaching and
health care.

Addendum

The Process and Remit of the Review
Background: In view of pending structural reforms of the Japanese health care and
university system and considering dramatic advances in knowledge in the biomedical
sciences the Graduate school of Medicine of the University of Tokyo decided to con-
duct a review of its research efforts. The purpose of this exercise was supposed to be
twofold: First, to provide guidance for the faculty in pending decisions on the further
development of the School and second to document the international standing of the
faculty within the rapidly changing international research scene. The review was
intended to concentrate on research performance, with teaching and infrastructure
issues covered only to the extent, which was considered necessary for optimal research
conditions.

The Planning Committee: The review was prepared by a Planning Committee consist-
ing of 6 senior faculty members and chaired by Prof. H. Okayama. The planning com-
mittee interacted with both the faculty and the review panel members by preparing the
written materials (see below), formulating guidelines on the procedures of the review
process, and to guarantee an efficient review process within the time available.
Specifically, two panel members were assigned to each of the departments to be
reviewed.

Materials and Documentation: Prior to the site visit panel members received two
pieces of documentation besides general information regarding the University of
Tokyo Graduate School of Medicine. One is a volume covering all of the departments
with concise texts regarding their major research achievements, ongoing research, as
well as future plans. In addition it included a reference list of up to 50 select scientific
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publications and a listing of personnel as well as current grant support. The other is a
collection of the ten most important publications and evaluation sheets on those
departments, which had been assigned to a given panel member.

A schedule of the presentation and other events was mailed prior to the meeting. On-
site panel members received information material on the University as a whole and on
the Medical School. This included
- The March 2002 Edition of ‘Tansei‘, The University of Tokyo Magazine
- the 2003 prospectus of the Faculty of Medicine/Graduate School of Medicine
- a site map

The review process: On the evening prior to the review, panel members met with the
Dean of the Medical School and the Planning Committee for a decision of the proce-
dures and aims of the review. One of the panel members, E. Neher, was designated as
chairman of the panel. Furthermore, four additional members (Profs. M. Ito, T. Saruta,
A. Kakita and Y. Aoki) were identified to cooperate with the chairman in the genera-
tion of the Review Summary Report by providing summary results of the four themat-
ic subgroups (see page 19-37).

The main reviewing task was accomplished during the scientific presentations of the
68 departments, which were held in four parallel subgroups sessions on Monday,
February 17th and Tuesday, February 18th, 2003. Each head of department was allowed
20 minutes of presentation time followed by up to 10 minutes of discussion.

The report: The evaluation sheets (two from independent panel members for each
principal investigator) were made available to the chairman and to those responsible
for the summary reports of the four subgroups. The reports were sent after the panel
meeting to the chairman as the basis for this report. Drafts of the reports were circulat-
ed among the panel members and the final version was submitted to the Dean of the
Medical School on 12th of March 2003.
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Group 1 

 
 
 

Reviewers 

Ito, Masao (RIKEN, Japan) 
Julien, Jean Pierre (McGill University, Canada) 
Kitamura, Yukihiko (Osaka University, Japan) 
Neher, Erwin (Max-Planck-Institute, Germany) 
Nilsson, Kenneth (Uppsala University, Sweden) 
Sonenberg, Nahum (McGill University, Canada) 
Toyoshima, Kumao (RIKEN, Japan) 
Tsumoto, Tadaharu (Osaka University, Japan) 

 
Summarized by 

 

 
Ito, Masao 

General Comments and Suggestions: 
While reviewing the twenty-three departments of Group 1, we were deeply impressed by the high 

standards and the extensive coverage of the topics presented to us. Through this review, we realize that the 
classic disciplines of medicine such as anatomy, physiology, biochemistry, pharmacology and pathology 
have been well reorganized during the past ten years around the methodology and conceptualization of 
modern biomedical research at molecular, cellular, system and cognitive levels. 

We used a five-grade rating system for evaluation (A: excellent, B: very good, C: good, D: fair, E: 
poor) of each of the four aspects of research, namely, originality, productivity, scientific impact and general 
aspect. Two assigned members of the review committee rated each of the 23 departments of group 1. The 
highest grade, AA, was given to 13 departments for originality, 11 for productivity, 7 for scientific impact, 
and 9 for general aspect. Hence, about one-half of the reviewed departments were deemed excellent. When 
we counted all of the AA, AB and BB grades, 19 departments were evaluated as excellent or very good for 
originality, 19 for productivity, 17 for scientific impact and 20 for general aspect. We conclude that most 
departments have chosen highly original research topics and conducted productive research with high 
scientific impact. These departments published numerous original papers in English, many of which 
appeared in highly prestigious journals.  The heads of the departments are well-established leaders and are 
frequently invited to international symposia or lectures. We applaud the remarkable achievements of the 
reviewed departments and their heads, and wish that the Faculty of Medicine, University of Tokyo continues 
to lead in biomedical research worldwide. 

The research works we reviewed are mostly basic in nature. However, when the clinical 
implication was rated optionally, 16 departments were given at least one A grade. Therefore, we observe an 
outstanding clinical implication in the research we reviewed, even though its strength varies from 
department to department. 

We, however, note that six of the 23 reviewed departments received a low grade for one or more 
aspects. Three of them receiving C grades may require improvement of their research performance. Two 
departments received D grades, one for the relatively low productivity represented by the publication output 
and the other for the lack of innovative approaches. Another department received E grades because its 
research outcome was disappointing. We recommend that these three departments reconsider their research 
plans and strategies. 
 
Specific Comments and Suggestions for Research Activities in Each Field within the Group: 
  
I. Cellular Signaling, Molecular Biology, Cell Biology and Anatomy, Physiological Chemistry & 
Metabolism, Integrative Physiology, Cellular & Molecular Physiology, Neurophysiology, Cellular & 
Molecular Pharmacology, and Molecular Neurobiology 

Modern medicine is firmly based on biomedical research that clarifies molecular, cellular and 
system mechanisms of a normal living body. The nine departments in field I constitute a major core of such 
research activities in the Faculty of Medicine, University of Tokyo. For the general aspect, four of them were 
rated with AA, another four with AB, and the remaining one with BB; hence, the nine departments of field I 
were all evaluated as either excellent or very good.  

Prof. Shimizu's group (Department of Cell Signaling) mainly focuses on an increasingly promising 
area, namely, lipid signaling.  They cloned leukotriene A4 hydrolase, a key enzyme in the leukotriene 
biosynthesis, and successfully produced various types of gene-manipulated mouse deficient in the 
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leukotriene receptor, PAF receptor or cytosolic phospholipase A2, or mouse over-expressing the PAF 
receptor. Prof. Okayama's group (Department of Molecular Biology) targets the cell cycle control, 
differentiation control and anchorage-dependent growth, using the technology of the full-length cDNA 
cloning, which Prof. Okayama and Prof. Paul Berg reported in 1982 and revolutionized the field of gene 
cloning. This group continues to produce interesting results linking the cell cycle to oncogenesis. Prof. 
Hirokawa (Department of Cell Biology and Anatomy) heads a large dynamic group whose productivity has 
been truly outstanding. They have successfully analyzed motor proteins functioning in axonal and dendritic 
transport and identified most members of the kinesin gene family and clarified how they function as 
molecular motors. They have made several epoch-making discoveries; e.g., a deficiency in KIF1 Bβ causes 
type 2A Charcot-Marie-Tooth neuropathy and KIF3 knockout leads to the loss of the right-left asymmetry in 
normal body formation. 

Using gene manipulation, Prof. Kurihara's group (Department of Physiological Chemistry & 
Metabolism) discovered that endothelin (ET-1) is required for the formation of craniofacial and cardiac 
neural crest structures including brachial arches and great vessels, and that andrenomedullin (AM) is 
indispensable for vascular morphogenesis during the development and regulation of blood pressure by NO 
production. These provide the bases for their further work on the development of neural crest and vascular 
systems. Prof. Miyashita's group (Department of Integrative Physiology) takes the challenge of clarifying 
neural mechanisms of learning and memory, ingeniously combining molecular approaches with synaptic 
plasticity, microelectrode recording from monkey brains and fMRI imaging of human brains. They 
previously discovered specific memory neurons in the monkey ventral infratemporal cortex and more 
recently have shown that these neurons operate using the brain-derived neurotrophic factor (BDNF). They 
have recently demonstrated the top-down signals from the prefrontal cortex for retrieving memory from the 
infratemporal cortex. Prof. Mori's group (Department of Cellular & Molecular Physiology) developed 
genetic and imaging techniques for investigating specific neuronal connections that form the odor maps in 
the olfactory system, including the olfactory bulb, pyriform cortex and olfactory tubercle. Their work is now 
extended to clarify how specific connections are generated through neurogenesis by axonal recognition of 
target neurons. 

Prof. Takahashi's group (Department of Neurophysiology) conducts excellent cell-physiological 
analyses of synaptic transmission, using the unique preparation of the Calyx of Held, a synapse in the 
auditory pathway in which both presynaptic and postsynaptic compartments can be patch-clamped. This 
laboratory masters such a technically demanding task hardly like any other laboratories, worldwide. Works 
by Prof. Iino's group (Department of Cellular & Molecular Pharmacology) excels in its quantitative 
description of cellular processes related to IP3-induced calcium signals in neurons. They characterized 
different subtypes of IP3 receptor playing different roles in various cell types. They have recently developed 
genetically encoded sensors for IP3. Prof. Mishina' group (Department of Molecular Neurobiology) is 
world-renowned for their contribution to the cloning of ion channel proteins, particularly in identifying 
diverse NMDA receptor subtypes and their functional roles. His group identified the delta 2 type of 
glutamate receptor, specifically located in cerebellar Purkinje cells. His group now attempts to combine 
mouse and zebrafish genomics to obtain insights into brain development and function. 
 
II. Pathology, Molecular Pathology, Neuropathology, Forensic Medicine, Molecular Preventive 
Medicine, Microbiology, Immunology, and Neurosurgery 

The eight departments constituting field II are dedicated to disease-oriented research that identifies 
the causes of various diseases such as cancer, virus infections, heart or brain ischemia and Alzheimer's 
disease, aiming at developing innovative medical treatments. For the general aspect, five of them were 
evaluated as AA, another one AB, and the remaining two BB; hence, all of the eight departments of field II 
are evaluated as excellent or very good. 

Prof. Fukayama (Department of Human Pathology) conducts high-quality "niche" research on 
Epstein-Barr virus-associated neoplasms and also on lung carcinoma. This area, however, needs to introduce 
more new methodologies of molecular pathology. Their decision to merge with the Division of Surgical 
Pathology of the University Hospital is reasonable and would allow more translational research. Prof. 
Miyazono (Department of Molecular Pathology) developed his earlier world class work with Prof. C. -H. 
Heldin to a new line of work on carcinogenic effects of the transforming growth factor-β (TGF- β). He is in 
a position to reformulate traditional pathology to molecular pathology, and appears to need more resources 
and support. Prof. Ihara's group (Department of Neuropathology) focuses on molecular mechanisms 
underlying Alzheimer's disease pathogenesis, and has made important contributions to the field of 
amyloidogenesis with improvement of a method for quantifying amyloid β in human brains. Very recently, 
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they have discovered the ε cleavage, distinct from the β- and γ-cleavage thus far established as the 
mechanism underlying amyloidogenesis in the brain. Prof. Yoshida' group (Forensic Medicine) works on 
reactive oxygen generation, lipid peroxidation, and injury and death of the myocardium or brain after 
ischemia repercussion or intake of toxic substances, which are subjects closely relevant to forensic medicine. 
This group also aims to contribute to the legal aspects of forensic medicine, and to improve methods in 
forensic pathology. As an interface between the society and medicine, forensic medicine inevitably covers 
broad areas, but for this group, a more focused approach may enhance its research activity.  

The works on the molecular pathogenesis of inflammatory and immune diseases of Prof. 
Matsushima's group (Department of Molecular Preventive Medicine) were deemed highly original, and if his 
presentation had been better organized, the rate would have been even higher. Prof. Nomoto (Department of 
Microbiology), known for his pioneering work on poliovirus, is now extending his group's research to 
clarifying the mechanisms underlying the shut-off host protein synthesis by poliovirus. His work provides a 
useful model for hepatoma development in hepatitis C virus (HCV) patients, which is expected to be 
applicable to other viral diseases as well. Prof. Taniguchi (Department of Immunology), renowned for his 
pioneering work on cytokines, impressed the reviewers by the remarkable breadth and depth, and 
groundbreaking significance of his group's research. It is hoped that the complex protein machinery in the 
immune system that his group uncovered will be further analyzed using novel technologies (for instance, 
cryoelectron microscopy). Prof. Kirino's group (Department of Neurosurgery) has made important 
contributions to research on cerebral ischemia as well as on genetic analysis of tumors. They demonstrated 
that the proteosome activity plays a key role in neuronal death after brief cerebral ischemia and that mice 
deficient in NR2A NMDA receptors are less vulnerable to ischemic insult. A major breakthrough is the 
finding that endogenous neuronal progenitors can be induced in situ to replace hippocampal neurons 
damaged after ischemia.  
 
III. System Physiology, Bioimaging & Biomagnetics, Biosystem Construction & Control, Cognitive 
Neuroscience, Radiation Oncology, and Radiation Research Institute 

These six departments are grouped together because of their two common features, namely, they 
require large instruments and develop physical, rather than chemical, means for diagnosis and therapy. A 
general difficulty in establishing this research field III, in spite of its importance as an interface between 
biomedical research and clinical medicine, is reflected by the fact that the six departments received no A 
grade for the general aspect. Three of them, nevertheless, received BB, that is, "very good", but the 
remaining three received low scores reflecting problems in their research plans or strategies.  

Prof. Ando's group (Department of System Physiology) studies the effects of shear forces on 
endothelial cells. The experimental device used to apply shear stress to cultured endothelial cells is valid, 
and it provides the basis for their attempt to identify a flow sensor, shear-induced changes in gene 
expression, and signal transduction in endothelial cells. The work, however, is still in a descriptive stage, 
and a more focused approach may benefit them. The transcranial magnetic stimulation (TMS) performed by 
Prof. Ueno's group (Department of Bioimaging and Biomagnetics) is in the front line of this field. Their 
finding that repetitive TMS facilitates regeneration or prevents damage to rat hippocampal neurons may 
have important clinical implications. The biological effects of strong static magnetic fields on mammalian 
cells are interesting, and studies of these effects should be expanded using advanced technologies of cell 
physiology, probably in collaboration with other departments. These basic studies may offer a basis for 
securing our health in environments where significant high-frequency electromagnetic waves emanate from 
an increasing number of commercial products such as mobile telephones . Prof. Imachi's group (Department 
of Biosystem Construction & Control) has inherited the long tradition of artificial heart engineering in the 
Faculty of Medicine, University of Tokyo, and extends it to develop an implantable total artificial heart 
(TAH) that has so far enabled an implanted animal to survive for 63 days. This group will benefit from 
collaborations with clinicians as well as cell biologists, particularly if, as is suggested in their future plans, 
they are going to start analyzing ES cells to generate whole organs. In view of the difficulty in heart 
transplantation, in particular in Japan, a rapid progress of the TAH project has a great social significance.  

Prof. Sugishita's group (Department of Cognitive Neuroscience) primarily focuses on the use of 
MRI and magnetoencephalography (MEG) in studies of human cognitive functions. Mapping of brain 
regions involved in writing and face recognition is the main contribution of this group. Since Prof. Sugishita 
will retire very soon, reformulation of the aim of the Department including a new research plan is essential 
for developing the important field of cognitive neuroscience. Prof. Suzuki's group (Department of Radiation 
Oncology) group focuses on two research subjects, 1) radiation-induced signal transduction and apoptosis, 
and 2) function of DNA protein kinases in double-strand- break repair and cell death. Their studies, 
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however, appear to have diverged beyond the capacity of a relatively small number of researchers in this 
group. It was also pointed out that not only the rather conventional approaches presently adopted but also 
innovative methods should be introduced. Prof. Kunio Shinohara' group (Radiation Research Institute) is so 
small that the scope of its activity is limited. They developed a new technology of soft X-ray microscopy 
that may have some potential, but its usefulness has yet to be demonstrated. 
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General Comments and Suggestions: 
Group 2 consists of thirteen clinical medicine departments. They have different historical 

backgrounds, and the clinical and educational duties allotted to them also vary widely. Hence, their sizes and 
activity scales are not uniform, and the number of the faculty members and the staffs differ considerably. 
Regardless of the number of collaborators and the size of department, productive scientific research work with 
high originality has been conducted in each department within the framework of given conditions.  

One of the important tasks of clinical departments is to conduct research on the pathogenesis, 
pathophysiology, diagnosis, treatment, and prognosis of the diseases in each specialized area. The research 
activities of the majority of the thirteen departments that underwent external review are being conducted with 
well-defined objects and are considered satisfactory. It is well appreciated that in some of the thirteen 
departments, a highly organized translational medicine-oriented approach is being taken to correlate the 
research and the clinical activities. 

The majority of the staff of the departments that underwent review are highly motivated to act as the 
leading figures in this country through their clinical and research activities. The reviewers were impressed by 
the high academic motivation of the staff reflected in the official compendium that introduces their research 
activities. It is also impressive that numerous important publications in highly reputed journals have been 
made. In many instances, basic and clinical researches in these thirteen departments were performed in 
collaboration with basic science departments within the University of Tokyo, with other facilities in Japan, and 
also with some prestigious academic institutions outside this country. Undoubtedly, such collaborative works 
have been most rewarding. It should also be noted that these thirteen departments have received reasonably 
abundant academic grant moneys likely reflecting their superb academic achievements 

It is concluded that the research activities in the departments of group 2 are highly satisfactory in 
general and that they should be encouraged to keep up with their current excellent performances.  In some of 
the departments, however, the research activities have covered an excessively wide range of topics with rather 
scanty organization. It is advised that the research activities in such departments should be concentrated on a 
more limited number of topics in the future.  

In each of the departments in group 2, the staffs are expected to share various amounts of patient 
care duties and education. It is felt that the number of the staffs in each department should better be rearranged 
with careful consideration to the work loads that do not pertain directly to research activities: a larger number 
of staff personnel should be secured for the departments with greater patient loads and educational tasks to 
allow an adequate time for research activities.  

One final comment should be added to conclude this summary. This has been the first attempt to 
provide a comprehensive external review of the research activities of the Graduate School of Medicine of the 
University of Tokyo. Each of the professors was asked to make a presentation to the reviewers introducing the 
research activities of his department. The form and the method of the presentation had not been predetermined 
but were left to each of the presenters, resulting in presentations which differed considerably in organization, 
length, and technical quality. It is possible that this situation exerted some influence on the final evaluations 
made by the reviewers.  
 
Specific Comments and Suggestions for Research Activities in Each Field within the Group: 
1. DEPARTMENT OF INFECTION CONTROL AND PREVENTION: 

This department has made important contributions in the prevention and control of hospital infections 
within the university hospital as well as in other hospitals throughout Japan. It has also played an 
important role as the center of diagnosis and treatment of HIV-infection in this country. The research 
activities of the department have been focused on the prevention of MRSA infection, anti-HIV agents, and 
on basic mechanisms of hepatotrophic viral infections. In view of the significance of the clinical and 
scientific contributions being made by this department, it is recommended that the number of its faculties 
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be increased in the future.  
 
2. DEPARTMENT OF RADIOLOGY: 

The department of radiology has played a leading role in diagnostic radiology, radiation oncology, and 
nuclear medicine in this country through multiple clinical research projects. Applications of magnetic 
resonance imaging and positron emission tomography in the diagnosis and studies on the pathophysiology 
of various diseases have yielded contributions highly valued internationally. The department is expected to 
continue its current research and clinical activities, and is also anticipated to extend its efforts to some 
newer fields of radiology including interventional radiology. 

 
3. DEPARTMENT OF NEUROPSYCHIATRY: 

Since 1994, when the ward and the ambulatory sectors of neuropsychiatry made the historical reunion, the 
members of this department have been remarkably productive in their research activities. In particular, 
their achievements in the study of post-traumatic disorders (PTSO) have been watched with keen interest. 
Application of neuroimaging techniques to the study of human neuropsychiatric disorders is another 
important contribution made by them. Basic research works using animal models are also being pursued. 
It is hoped that the department keeps up with its highly productive clinical and academic activities.  

 
4. DEPARTMENT OF NEUROLOGY: 

It is only six months since the current professor and chairman of this department took his office. The 
department, however, is already making new important contributions in the study of molecular 
mechanisms of neurodegenerative disorders under the superb leadership of the new department chairman. 
It is anticipated that the department will continue to play a leading role in the researches in molecular 
genetics and gene therapy of neurodegenerative disorders.  

 
5. DEPARTMENT OF CARDIOVASCULAR MEDICINE: 

This department has been providing a comprehensive quality patient care in cardiovascular medicine. 
Many basic research works have also been conducted, including a series of internationally valued studies 
on the molecular biology of cardiac hypertrophy and cardiomyopathy. It is noteworthy that the members 
of this department are attempting intensively to integrate the research and clinical activities. 
 

6.  DEPARTMENT OF GASTROENTEROLOGY: 
This department has been actively involved in the study of pathogenesis, treatment, and prevention of viral 
hepatitis and hepatocellular carcinoma that follows HCV infection, and it has undoubtedly played an 
internationally recognized leadership in these fields. Important basic researches on the relationship 
between Helicobacter pylori infection and gastric carcinoma have also been done. This department holds a 
well-organized system to undertake research works relevant to clinical gastroenterology. It is hoped that it 
extends its effort further to the study of gastrointestinal tract malignancies besides gastric cancer.   
 

7. DEPARTMENT OF NEPHROLOGY AND ENDOCRINOLOGY: 
The research works of this department have covered a surprisingly wide range of topics yielding many 
publications in the journals with high impact factors. However, it is the impression of the reviewer that the 
research activities of the department have been spread over an excessively wide range of topics. The 
department is advised to take a more organized approach in its research activities that enables strategic 
handling of the selected subject matters by the collaborative works of its members.  

 
8. DEPARTMENT OF ALLERGY AND RHEUMATOLOGY: 

The research activities of this department have been translational medicine-oriented, and have dealt with 
the pathogenesis of autoimmune disorders, basic immunology, and various clinical research works. The 
publications made in the journals of basic immunology with high impact factor ratings are impressive, 
although it is the opinion of the reviewer that more papers had better been submitted to the journals of 
internal medicine. The current research activity of the department, which is centered on the function of 
antigen-specific T lymphocytes, is anticipated to yield discoveries highly important in immunology and 
immunotherapy.  
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9. DEPARTMENT OF PSYCHOSOMATIC MEDICINE:  
The members of this department have been actively involved in research on eating disorders and panic 
disorders. Unfortunately, however, it is the opinion of the reviewer that their research efforts have not 
always been most productive. Psychosomatic medicine should play an important role in our modern 
society. It is encouraged that the members of this department continue with their efforts to make 
publications in the journals with higher impact factor ratings and international reputations.  

 
10. DEPARTMENT OF CLINICAL LABORATORY MEDICINE: 

This department holds only two faculty members, both of whom serve concurrently as staff of the Clinical 
Laboratory Center. This situation should be somewhat limiting to the research activities of this 
department. The research works of this department, however, have covered a surprisingly wide range of 
topics. The reviewer is of the opinion that the research activities of this department should be concentrated 
on a more limited number of topics. An increase of the personnel of this department should also be 
seriously considered.  

 
11. DEPARTMENT OF GERIATRIC MEDICNE/DEPARTMENT OF AGING RESEARCH: 

This department was established in 1962 as the first geriatric medicine department of this country, and has 
been held as an ideal model of the provider of medical care for the aged and for research in geriatric 
medicine. The research works of the department have dealt with a wide range of topics including bone 
metabolism, atherosclerosis and respiratory diseases. The opinion was expressed that the research 
activities of this department had better been targeted on more selected subject matters relevant to geriatric 
patient care.   

 
12. DEPARTMENT OF ORGAN PATHOLOGY, INTERNAL MEDICINE AND HEALTH SERVICE 
 CENTER: 

The members of this department are assigned to the health care of the faculty, the students and the 
employees of the University of Tokyo. Therefore, the time they can spend for research should not be too 
abundant. The research activities of this department have been focused on the molecular biology of 
cardiac dysfunction.  The department is expected to be involved in researches that have relevance to 
mass health care.  

 
13. DEPARTMENT OF PEDIATRICS: 

Pediatric medicine is expected to cover a wide range of health issues of children, and this department has 
done a remarkable job to bring this expectation to effect. Many important papers, both basic and clinical, 
have been published in journals of high impact factor ratings. The department is expected to continue with 
its currently superb research activities. It is also hoped that it extends its activity to the study of mental 
health disorders of the children. 
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General Comments and Suggestions; 
The group 3 consisted of 17 departments in various clinical fields such as Surgical Sciences and 

part of Reproductive Developmental and Aging Sciences of the University of Tokyo Graduate School of 
Medicine. Five members of the review committee took part in the evaluation of these departments. Two of 
the 5 members reviewed one department and each referee independently reported his reviewing result of the 
research activities of each department. 

Through the entire review process, we were aware of and impressed by the fact that, under the 
circumstances of terribly busy clinical practice in the University Hospital, each department had spared no 
pains to performing basic as well as clinical research during the past decade, despite many restrictions on the 
time and money, the number of working staffs and research associates, and the installation for research 
activities as well, in each department. In general, there were no remarkable differences among the reviewed 
departments, although some departments had a long history as well as a bunch of research projects 
accumulated since their foundation, whereas others had been instituted only recently. 

Two assigned referees independently gave an assessment of the department after extensively 
reviewing a self-documentation on the outline of past accomplishment, present research activities and future 
prospect, as well as a hearing done for 2 days on research activities of each department. The referees used a 
five-graded scale for their evaluation (i.e., A: excellent, B: very good, C: good, D: fair, and E: poor) for each 
of the following 5 categories: the originality, productivity, scientific impact, clinical impact, and general 
rating. The highest mark AA was given to 9 departments for the originality, to 7 departments each for the 
productivity, scientific impact and clinical impact, and to 10 departments for the general rating. All but one 
department obtained marks of CC and superior for the 5 categories; only one department obtained the mark 
CD for the category of clinical impact. 

To inclusively assess departmentís research activity, scores from 5 to 1 were given to the grades 
from A to E, respectively, and the sum of 2 refereeís scores in each category (e.g., AA=10, AB=9, BB=8, 
etc.) was classified into three ranks defined as excellent (the score 8 or larger), ordinary (the score 6 or 
larger), and poor (the score less than 6). Thirteen departments were ranked as excellent and 4 departments as 
ordinary for the category of originality. For the productivity, 15 departments were ranked as excellent and 2 
as ordinary. For the scientific impact, 13 were evaluated as excellent and 4 as ordinary. For the clinical 
impact, 13 departments were ranked as excellent and 3 as ordinary, whereas 1 department was ranked as 
poor. It may be noted that 15 of the 17 reviewed departments (88%) were ranked as excellent in the category 
of productivity, indicating that the prospects for further expansion of research activities in these departments 
are promising.  

Finally, looking at the assessment result for the category of general rating, 12 departments were 
ranked as excellent accounting for 70% of the 17 departments reviewed. Thus, it may be concluded that 
most department heads are well supervising their staff and fellow doctors including research associates, and 
are successfully directing their departments. For some of the remaining 5 departments ranked as ordinary, 
however, it would take a bit more time to make any progress in their current research activities. In addition, 
there was a suggestion from the reviewers to some of these departments that efforts might better be directed 
toward the institution and execution of well-designed research projects on more specific subjects with strong 
clinical impact, because these departments are regarded as clinical research units, in which not only basic 
research but also clinical research and practice are conducted daily, and also because newly established 
departments very often have several limitations to their research environment.  
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Specific comments and suggestions to each subspecialty group of Departments in group 3:  
 
1. Surgery 
Cardiothoracic Surgery; Gastrointestinal Surgery/Surgical Metabolism and Nutrition and Endocrine Surgery; 
Hepato-Biliary-Pancreatic Surgery/Artificial Organs and Transplantation; Urology, and Surgical Oncology  

 
For the category of general rating, all 5 departments in this group were ranked as excellent with 

the average score of 8.8 (ranging from 7 to 10) in accordance with the scoring system defined above. It thus 
appears that their research activities are to be favorably evaluated as excellent. 

Department of Cardiothoracic Surgery (Takamotoís group) has made remarkable contributions to 
the field of thoracic and cardiovascular surgery especially in aortic valvular and coronary artery bypass 
surgeries, and thoracic surgery as well. In general, very good clinical setting-oriented research projects have 
been conducted to date. It is expected that many patients in the clinic would benefit from their continuous 
research activities.  

Dept. of Gastrointestinal Surgery (Prof. Professor Kaminishiís group) has focused its research 
interests on the pathophysiology and carcinogenesis of the gastrointestinal tracts system. The development 
of a model for creating chronic gastric ulcer, which was published in Gastroenterology, may be assessed as 
an exceedingly unique and creative work. Also, a series of experiments related to Helicobacter pylori 
infection and its eradication are very interesting. Research efforts in the future may better be exerted to 
vigorously continue the investigation on the carcinogenesis of gastric cancer. 

Dept. of Hepato-Biliary-Pancreatic Srugery/Artificial Organs and Transplantation (Prof. 
Makuuchiís group) has introduced and standardized the systematic subsegmentectomy of the liver, which is 
emerging as the most significant idea in recent hepatic surgery, especially in cirrhotic livers. Prof. Makuuchi 
also proposed the concept of preoperative portal vein embolization in the event of extensive hepatic 
resection in patients with hilar bile duct cancer to minimize the postoperative hepatic dysfunction. Most of 
all, he and co-workers are the first in the world to have performed adult-to-adult living related liver 
transplantation (LRLT), and have greatly contributed to improving the surgical techniques as well as the 
post-transplant outcomes. Thus, their accomplishment may be favorably evaluated as excellent and their 
endeavor to develop the hepatic surgery be respected, although they appear to attach too much importance to 
clinical issues.  

Dept. of Urology (Prof. Kitamuraís group) has made good contributions to the understanding of 
multifocal carcinogenesis in the urinary bladder and also to the development of dendrite cell immunotherapy 
for patients with metastatic cancer. Moreover, a series of studies on urinary polyoma virus JC virus for the 
past decade have a great impact on the development of the diagnostic as well as therapeutic modalities. 
These excellent findings, which had originated from well designed clinical as well as experimental studies, 
were recognized by several good international journals, and the results of this research is expected to 
contribute to the advancement of the clinical urologic fields. There was a suggestion that these studies on the 
carcinogenesis of urinary system should be continued and the knowledge obtained from this research should 
be further directed toward clinical applications in the future.  

Dept. of Surgical Oncology (Prof. Nagawaís group) has made a contribution to furthering not only 
basic sciences such as immunology, molecular biology, and genomics, but also clinical oncology. It provides 
comprehensive evaluation, diagnosis, treatment and management for adult patients with both general and 
oncologic surgical problems, in the ambulatory as well as inpatient settings. Among many excellent studies 
of this department, the study that lateral nodes dissection is not necessary for patients with lower rectal 
cancer undergoing preoperative radiotherapy is considered really important and very useful for treating 
patients with advanced rectal cancer. These outstanding works would provide clinicians and practitioners 
with valuable and novel ideas for managing patients. Prof. Nagawaís ardor for scientific knowledge and 
quality care of the patients should continue to be held.  
 
2. Sensory and Motor System Medicine 
Dermatology; Plastic and Reconstructive Surgery; Oral and Maxillofacial Surgery; Orthopedic Surgery; 
Ophthalmology; Otorhinolaryngology, Head, and Neck Surgery; Rehabilitation Medicine 

 
For the category of general rating, six of the 7 departments in this group gained the full mark, AA, 

or were ranked as excellent (the average score of 10 in accordance with the scoring system). The remaining 
1 Department was assessed as ordinary, or as good with the mark, CC. 

Department of Dermatology (Prof. Tamakiís group) appears as a well-structured, young 
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department showing good cooperation with other departments in the University, and also appears very 
productive as indicated by its publications with a very high impact factor. This can be considered as a 
successful transition from research to clinic. This group has shown a strong focus in the research front with 
increasing applications of research results for clinical diagnosis. It has incorporated both cytokines research 
and immunological research into the clinical realm. Research into the basic mechanisms of immunology is 
applicable not only to Dermatology but to Cell Biology in general. Results of the research work on 
metastasis of melanomas are similarly applicable to the mechanisms of metastasis in other malignancies. 
Constructive criticism would be aimed at the application of the results of research works to the treatment of 
diseases in addition to the expanding molecular, enzymatic, and immunological diagnosis of dermatological 
disorders. It is believed, however, that the direction of its perceptive studies would eventually incorporate 
these goals towards actual clinical treatment of diseases. 

Prof. Harii and co-workers (Dept. of Plastic and Reconstructive Surgery) have shown exceptional 
ability to lead the vanguard in the still emerging field of reconstructive surgery. They have introduced new 
surgical procedures and also have incorporated new techniques into the reconstruction of muscle and bony 
structures for cancer patients. In addition, they have pursued new research leads into the molecular basis of 
disease as well as the possibility of stem cell differentiation into tissues for skin and hair replacement. Their 
outstanding research has had extremely strong impact on Plastic Surgery, and their excellent articles that 
appeared in high-ranked journals have been appreciated worldwide. This clinical as well as basic research 
should be continued in cooperation with other departments. In particular, the possible use of epidermal and 
mesenchymal stem cells for replacement of various surface structures holds increasing promise for the 
future. Optimization of their transformation and shaping/molding are topics for continuing research. 
Moreover, their focus on the genetic basis of congenital anomalies related to plastic/reconstructive surgery is 
commendatory. These supportive suggestions reconfirm the general positive trend of research carried out by 
this Department. 

Department of Oral and Maxillofacial Surgery (Prof. Takatoís group) has taken multi-pronged or 
multidisciplinary approaches to both clinical and basic research studies that are very commendable. On the 
clinical front, in expanding the horizons of maxillofacial surgery, multidisciplinary approaches hold promise 
for broadening treatment options for patients with deformities or tumors of the oral region. On the research 
front, the collaborations with various academic as well as corporate groups are broad and varied, and 
continue to shape the future for reconstructive oral and maxillofacial surgery. The broad diversification of 
research is to be lauded. This department has exhibited the delicate balance in stewardship necessary to 
finesse the strengths obtained from both corporate and academic collaborations. This department has shown 
a similar approach to translational research; the diversification of oral reconstructive surgery to regenerative 
technology and development are exemplary and show strong promise for the future.  

Dept. of Orthopedic Surgery (Prof. Nakamuraís group) has done outstanding research in the field 
of orthopedics, especially of bone destruction, osteoclastogenesis in such areas as rheumatoid arthritis, senile 
osteoporosis, and spinal cord or neuronal injuries. The departmentís research targets are very clear, and 
excellent results of those research works were published in several prestigious international journals 
including Nature. These results have been quite useful in the clinical orthopedic settings. This work is 
believed to serve as a firm basis for deepening our understanding about orthopedic research. Studies on the 
pathogenesis of osteoclastogenesis and therapeutic tools for damaged spinal cord should be better continued 
in the future. 

Dept. of Ophthalmology (Prof. Araieís group) has shown a strong focus on both the clinical and 
basic research forefronts of glaucoma pathophysiology and treatment. In clinical research, the 
pharmacokinetic evaluation and determination of pharmacological characteristics of various treatment 
modalities for glaucoma are substantiated. In basic research, the investigations into the underlying molecular 
biology and pathophysiology of glaucoma are similarly tangible foundations for future treatments. It may 
appear that this department attaches too much importance to the evaluation of various treatment modalities 
for glaucoma; an expansion of these developments and applications to other ophthalmologic disorders is 
strongly suggested. Similarly, the research focus of the department is strongly directed toward glaucoma and 
related fields; collaborations with other fields of basic research would be a welcome addition to its research 
portfolio. In this respect, the forays into corneal transplantation using regenerative medicine and amniotic 
cell replacement are innovative and very promising. 

Dept. of Otorhinolaryngology, Head and Neck Surgery (Prof. Kagaís group) has shown a strong 
propensity for developing the products of research into innovative therapeutic modalities. On the clinical 
forefront, this department continues to expand the pathophysiological understanding of the various sensory 
organs while incorporating new treatment strategies towards malignancies. On the research forefront, the 
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group continues to focus on the basic underlying mechanisms of disease that may lead to future clinical 
applications. Its work continues to be both broad in scope and deep. Its applications of research harvests to 
clinical treatments, especially in new substitutive modalities for the sensory organs, are intuitive and 
original. Prof. Kaga seems to have taken strong leadership in publishing various articles as lead author 
during his tenure; it is laudatory that he demonstrates the initiative in publishing to junior members of the 
department. 

Recognized as a new-borne department in clinical medicine field, the Department of 
Rehabilitation Medicine (Prof. Etoís group) has been focusing its studies on the field of geriatric and stroke 
rehabilitation. This group is especially interested in the functional and motor behavioral assessment of 
geriatric and brain-disordered populations, and has published several good relevant articles. In addition to 
committing themselves to clinical studies, Prof. Kaga and co-workers have recently broadened their research 
spectrum to cover animal experiments, tissue and biomechanical studies. Because Prof. Eto has a strong 
standing in the field of rehabilitation for geriatric people, research should better be continued in this field. 
Moreover, it may be recommended that this department should institute a couple of more specific research 
theme in this particular field of clinical medicine. 
 
3. Vital Care Medicine 
Anesthesiology; Emergency and Critical Care Medicine 
 

The reviewers gave the mark BC each to these departments for the category of general rating, 
which is favorably evaluated as good or ranked as ordinary (the average score of 7 each) according to the 
scoring system.  

Department of Anesthesiology (Prof. Hanaokaís group) has concentrated its energies mainly on the 
topics and themes that were closely connected to the anesthesiology, namely, respiration and circulation, 
pain management, muscle relaxation, development of new devices and techniques for anesthesia, 
mechanisms of anesthesia, shock, and perioperative quality of life control. Above all, the establishment of 
the guideline for postoperative pain management using local anesthetics combined with narcotics via 
epidural catheter to the epidural space may be noted as a remarkable accomplishment of this department. 
However, because of the multidisciplinary nature of research activities that this department is involved in, 
the objectives of basic as well as clinical research tend to be obscure and ambiguous. Therefore, it may be 
recommended that this department should institute much clearer objectives in the research field. 

Dept. of Emergency and Critical Care Medicine (Prof. Yahagiís group) has only a small working 
staff serving as clinicians and surgeons at both the Emergency Center and the Critical Care Center. In spite 
of this awfully terrible condition, they not only have seen more than 17000 patients per year at the 
Emergency Ctr., but also have been engaged in many programs in a wide range of subjects related to basic 
researches as well as practical problems. Particularly, their works on the structural parts involved in 
activation and inactivation of Na channel that appeared in Nature (1989), and the clinical use of electrolyzed 
water (Artificial Organs, 2000) are considered very commendable. Their curiosity to as well as enthusiasm 
for research should not be discouraged from now on, and it is further suggested that they may better direct 
their research interest toward more basic/scientific subjects. 
 
4. Obstetrics and Gynecology 
Obstetrics and Gynecology; Gynecologic Surgery 
 

Both of these 2 departments gained the mark AA, or a full score of 10, for the category of general 
rating. Thus, it appears that their research activities should be assessed and ranked as excellent. 

In the Department of Obstetrics and Gynecology, Prof. Taketani has shown strong leadership in 
supporting both diversification and specialization in his department. His research and clinical applications 
for treatment of endometriosis are particularly noteworthy as well as his clinical prowess into the various 
assisted reproductive technologies. To be noted is the fact that, in basic research field, this department has 
been at the forefront of endocrinology and has expanded the knowledge of the underlying mechanisms of 
folliculogenesis and gametogenesis. Clinically, this department has recently shown strength in the field of 
feto-maternal medicine; this is believed to be a strong focus for the department in the future. In addition, it is 
expected that the fruits of these basic research works in endocrinology would find their way into clinical 
practice and technologies in the future. 

Prof. Tsutsumi (Dept. of Gynecologic Surgery) has shown very active administration in both the 
clinical and basic research forefronts. This department has continued to lead the field in the application of 
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endoscopic surgery for gynecologic disorders. Especially, research works of this department on the 
determination and surgical indications for lymph node spread in gynecologic malignancies are noteworthy. 
In basic research, several works in molecular endocrinology and reproductive biology are very unique and 
intuitive. Any critical suggestions may not be necessary for this department. The work on environmental 
estrogens and reproductive biology are perspective and influential; similar collaborations of Prof. Tsutsumiís 
expertise in reproduction with experts in other fields may be recommended for the future. 
 
5. Pediatric Sciences 
Pediatric Surgery/Pediatric Oncology 
 

Dept. of Pediatric Surgery (Prof. Hashizumeís group) has concentrated its research interests on 
subjects in the following three areas, namely transplantation, developmental biology of congenital anomalies 
and fetal surgery, and immunology of intestine. The idea of tracheal occlusion was very interesting, although 
the clinical relevance was a little bit obscure. It may be recommended that the department should 
concentrate its resources on experiments more related to clinical activities. In addition, considering the very 
small departmental staff, it may be suggested to select and institute a couple of much clearer research 
objectives; experiments on beta-catenin, for example, seem to be too much. 
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General Comments and Suggestions: 
Group 4 includes three research areas encompassing fifteen different departments. The three research 

areas are: 1) Social Medicine with two departments; 2) Health Sciences and Nursing with eight departments; 
and 3) International Health with five departments. Four reviewers were assigned to Group 4.  Two reviewers 
evaluated the academic achievements of seven departments of Social Medicine and International Health, while 
the other pair evaluated eight departments within Health Sciences and Nursing. Evaluation followed the 
methods used by Groups of 1, 2 and 3. One reviewer assigned to Group 4 performed evaluations based solely 
on documents prepared specifically for this external review by the University of Tokyo. 

Inter-reviewer rating variation for the evaluation was relatively small among the group scores for all 
departments. Of the fifteen departments of Group 4, twelve received the highest or second highest ratings, AA, 
AB or BB. These results indicate that, on the whole, the Graduate School and Faculty of Medicine, Tokyo 
University, assumes a leading role in research on Social Medicine, Health Sciences and Nursing, and 
International Health in Japan, while some departments are regarded world leaders. 

A few departments within Health Sciences and Nursing received somewhat moderate or lower 
ratings. Although these departments are encouraged to strengthen the quality and quantity of their research, it 
may be that some, especially those belonging to Health Sciences or Nursing, have not been adequately 
evaluated by the methods of the present external review. 
 
Specific Comments and Suggestions for Research Activities in Each Field within the Group: 
 
Subgroup I; Department of Public Health, Department of Medical Informatics and Economics 

Subgroup I includes the Department of Public Health and the related Department of Medical 
Informatics and Economics. Both departments have published often in well-regarded, peer-reviewed journals. 
Accordingly, they are recognized as excellent or very good (AB, BB).    

Public Health must embrace a wide range of interdisciplinary research. The research areas targeted 
by Department of Public Health are all essential topics, and are of special significance to Japan.  Prof. 
Kobayashiís group (Department of Public Health) presented research activities of high quality in varied, 
significant disciplines. This includes work on disabled elderly care system, tobacco control policy, the supply 
of physicians and their demographic and geographic distribution, cardiovascular disease risk factors, sarin 
poisoning, and other subjects. The long life expectancy and reduced birth rate has brought about a revolution 
of health policy in Japan. The academic achievements of Department of Public Health indicate that Prof. 
Kobayashi is making a significant contribution to an appropriate health policy for a changing Japan. 

The department of Medical Informatics and Economics currently has large service component as 
part of its overall mission in addition to its usual routine scholarly activities. Research interests within the 
Department of Medical Informatics and Economics are basic to technical innovation in medical science and 
health care in this country. Prof. Oheís group (Department of Medical Informatics and Economics) has 
initiated research on the development of a hospital informatics system and standardization of medical 
information exchange. His group provides a useful information to medical staffs. 
 
Subgroup II: Four departments relevant to Health Sciences and four departments relevant to Nursing 
Sciences. 

Health Sciences: Department of Mental Health, Department of Social Gerontology, Department of 
Biomedical Ethics, Department of Biostatistics  

Beyond traditional Health Science two new research fields, Biomedical Ethics and Biostatistics. 
These have developed to reflect recent thinking about the social context of the conduct of research and newly 
required research methods in health research. Anticipating that biomedical ethics and biostatistics will be 
essential to the evolving Japanese system of medical education across the many school of medicine in the near 
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future, Tokyo University has assumed a leading role in these new areas of investigation. The decision to 
establish these departments was a visionary one. Many useful papers have appeared in peer-reviewed journals. 
However, scientific productivity of one department appears to be only moderate or low. Three departments are 
given the mark of excellent or very good (AB, AB, BB) and one is rated as score of good (CC). 

Prof. Kurita (Department of Mental Health) significantly contributes to the diagnosis and treatment 
of pervasive developmental disorders. He is encouraged to continue promoting research reaching out to 
collaborators in nursing and other fields of healthcare. 

Professor Kaiís group focuses on health for the elderly, exploring fundamental human capacity, 
social support exchange, as well as the functional impact of home visiting and activities outside of the house. 
Gerontology today is a multidisciplinary field and, although worthwhile, the scope of current efforts here is too 
broad to be adequately addressed by the limited staffing now available. Professor Kai is encouraged to sharpen 
his focus within the areas of functional capacity and quality of life for the aged.   

Prof. Akabayashi (Department of Biomedical Ethics) is investigating the development of social 
consensus, functions, and responsibilities of the ethical committee. He should play a vital role in developing a 
national code of biomedical ethics.  

Prof. Ohashiís group (Department of Biostatistics) assumes a supportive role in clinical trials, 
admirably serving the biostatistical needs of various principal investigators. Beyond this worthwhile activity 
however, the department is challenged to become more engaged in their primary role, the development of new 
statistical methodology for biomedical research, clinical trials, and epidemiology. They are also encouraged to 
lend their supportive expertise to research areas other than clinical trials. 

Nursing Sciences: 1) Department of Advanced Clinical Nursing/Nursing Administration, 2) 
Department of Adult Nursing/Terminal and Long-term Care Nursing, 3) Department of Family Nursing, 4) 
Department of Community Health Nursing. 

The professors of nursing have taken the national lead in nursing administration, in adult, terminal, 
and long-term care nursing, and in family and community health nursing. There are some research areas which 
do not appear to fit into the mission of the respective department.  Many papers, published only in Japanese, 
would have a greater impact if incorporated into the English language literature. Two departments are given a 
mark of excellent or very good (AB, BB), while two are rated as good (BC, CC). 

Prof. Kandaís group (Department of Advanced Clinical Nursing/Nursing Administration) studies the 
national nursing workforce, with particular emphasis on staffing ratios as predicators of healthcare quality. 
They also address the measurement and improvement of quality of nursing care, This work has impacted 
national healthcare policy in hospital staffing ratios. 

Prof. Kazumaís group (Department of Adult Nursing/Terminal and Long-term Care Nursing) has 
made an impressive use of the concentric circle model in research on muscle mass, exercise and fatigue. Her 
focus on nursing care in an outpatient setting is an exciting development that is strongly encouraged. 

Prof. Sugishitaís group (Department of Family Nursing) demonstrates national leadership in family 
nursing. They have published useful investigations in such diverse areas as acupuncture, elderly quality of life, 
and physiological nursing care actions. However, little attention has been given to the family per se. The 
department is encouraged to address both family and pediatric nursing. 

Prof. Murashimaís group (Department of Community Health Nursing) offers useful insights into the 
care delivery system, quality of care in the community health, and governmental policy. There appear to be 
many opportunities for collaboration with the Department of Social Gerontology in the area of health for the 
elderly and with Nursing Administration in the areas of seamless hospital-community discharge. 
    
Subgroup III: Department of International Community Health, Department of Human Genetics, 
Department of Developmental Medical Sciences, Department of Human Ecology, Department of 
Biomedical Chemistry 

Subgroup III includes five departments whose interests focus on the field of International Health. It 
covers a wide range of medical and epidemiological considerations, arising in both the developed and 
developing world. International Health must embrace the continuing and widening economic and political 
disparities that underlie poor health in developing nations. The research orientation of the chairman of each 
department is clear and appropriate and the research subjects targeted by each of the five departments are of 
high priority in the field of International Health. 

Even though Japan lacks a long history in research of International Health, the chairs of these five 
departments, in their respective disciplines, have made considerable achievements in international health. All 
departments have numerous publications in recognized journals. Two departments are recognized with the 
highest scores, AA, and three are given a commendable AB. 
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Prof. Wakaiís group (Department of International Community Health) has made significant progress 
in the socio-economic, behavioral and biological basis of health using epidemiological and public health 
analytic techniques. Prof. Wakai is an effective advocate for the theoretical and applied aspects of International 
Health. 

Prof. Tokunagaís group (Department of Human Genetics) addresses some crucial areas of human 
genetics, including anthropogenetic studies of associated populations, their histories, and the genetic basis of 
disease. Their studies show that molecular genetics is a powerful tool with significant implications not only for 
International Health, but also more broadly for the future of biomedical science. 

Prof. Ushijimaís group (Department of Developmental Medical Sciences) has done extensive work 
on molecular epidemiology of diarrheal diseases and on social epidemiology in maternal child health. Such a 
program, linking basic science with maternal and child health, is an admirable innovation. 

Prof. Ohtsukaís group (Department of Human Ecology) has made strides within a theoretical 
framework linking environment, socioeconomic factors and human populations. Their studies are 
characterized by holistic and multi-disciplinary approaches. 

Prof. Kitaís group (Department of Biomedical Chemistry) has demonstrated that basic research, 
including molecular biochemistry represents a powerful set of tools holding great potential for public health 
intervention. Their works on respiratory chains of eukaryote mitochondria and prokaryote cells may well lead 
to promising new treatments for parasitic diseases. 

Achievements to date place clearly identify the University of Tokyo as a promising center of 
excellence in the research of International Health. Nevertheless, close, inter-disciplinary and trans-disciplinary 
collaborative efforts have not yet matured. We strongly recommend that these departments interact with one 
other more effectively in order to develop their potential for world-class research in the field of International 
Health. 
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Preface

The Graduate School and Faculty of Medicine of The University of Tokyo was

established in 1886 as the Imperial University Medical College. In keeping with

its tradition of leadership, it was recently modernized to increase the potential for

further advances in research and education.

The Graduate School of Medicine has 66 departments, 4 closely associated facili-
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basic medical sciences, clinical medicine, and public health, and a master's degree

in medical science. A total of 200 graduate students are accepted each year. In

addition, the faculty members are fully responsible for teaching undergraduate

medical students. The departments are grouped into 11 programs: Molecular Cell

Biology; Functional Biology; Pathology, Immunology, and Microbiology;

Radiology and Biomedical Engineering; Neuroscience; Social Medicine; Internal

Medicine; Reproductive, Developmental, and Aging Science; Surgical Science;

Health Science and Nursing; and International Health. All are actively engaged in
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recently decided to invite an external review. For this task, 21 internationally

renowned scientists were selected to form the review committee.

This booklet outlines the past and current research status of each professor and

each research group. Committee members may find this background information

useful as they prepare to visit the campus and to hear the researchers' formal pre-

sentations. The visit and presentations will be held on February 17 and 18, 2003 at

our Hongo campus. We greatly appreciate the committee members' willingness to

share their time and expertise, and we welcome their candid and constructive eval-

uations of our research activities.
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Past Research, Current Research and Major
Accomplishments

I. Rapid Freeze Deep Etch Electron Microscopy
and Identification of New Groups of Crossbridge
Structures Among Microtubules, Intermediate
Filaments, Actin and Membranous Organelles.

Hirokawa has developed a new microscopic
method which rapidly freeze cells and tissues by mak-
ing contact with a pure copper block cooled with liq-
uid nitrogen (-190 C) or helium (-269 C) in Japan. He
further developed this method in USA with Dr. John
Heuser and visualised as yet unknown aspects of spe-
cialized membrane structures such as Gap Junction,
Tight Junction, and Neuromuscular Junctions. Further
he discovered a group of new filamentous cross-
bridges among microtubules, intermediate filaments,

actin filalments and membranous organelles.
Combining immunocytochemistry, biochemistry, and
in vitro reconstitution he proved the chemical nature
of these structures as 1) fodrin and myosin in brush
borders of intestinal cells, a model of cellular cortex,
2) MAP1A, MAP1B, MAP2 and Tau in microtubule
domains in neuronal axon and dendrites, 3) elongated
C-terminus of Neurofilament M and H proteins in
neurofilament domains in neuronal axons, 4)
Synapsin I associated with actin and synaptic vesicles
in presynaptic terminals.

II. Discovery of Kinesin Superfamily Proteins,
KIFs and Elucidation of Mechanism of
Intracellular Transport.

Hirokawa discovered various kinds of new fila-
mentous structures between distinct kinds of mem-
branous organelles and microtubules. He predicted
these short crossbridges to be microtubule associated
motor proteins carrying cargo vesicles along the
microtubules.

The nerve axon is frequently very long (frequently
~1m long). Because of lack of protein synthesis
machinery in the axon most of the proteins necessary
in the axon and synaptic terminals ought to be trans-
ported down the axon as various kinds of membra-
nous organelles and protein complexes after the syn-
thesis in the cell body so that intracellular transport is
fundamental for neuronal morphogenesis and func-
tioning. At the same time because similar mechanism
exists in every kinds of cells nerve cells serve as a
good model system to elucidate this mechanism.
Using molecular biology we discovered most of

Department of
Cell Biology and Anatomy

Outline and Research Objectives

When our institution was reformed from School of Medicine to Graduate School of
Medicine, Department of Cell Biology and Anatomy has been built with the transition from
the previous department of Anatomy. Therefore, directions of researches in this department
are molecular cell biology based on structural cell biology.

At the same time this department has high responsibility for education of medical stu-
dents, students of other faculties, and master course and Ph.D. course students (totally 518
hours per year). The teaching covers lectures and laboratory courses of gross anatomy, neu-
roanatomy, histology, cell biology and developmental biolgy.

Main subjects of researches are focused on 1) the mechanisms of intracellular transport,
2) the mechanism of cell morphogenesis, and 3) roles of cytoskeleton on development.

To solve these problems we combine structural biological approaches such as various
kinds of light microscopy, immunocytochemistry, quick freeze deep etch electron
microscopy, cryoelectron microscopy, X-ray crystallography with molecular biology, bio-
chemistry, molecular biophysics, electrophysiology and molecular genetics.
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kinesin superfamily motor proteins, KIFs which move
along microtubule rails by hydrolysing ATP. Recently
we identified all 45 kif genes in mammalian such as
human and mouse. We have uncovered the structure,
dynamics and functions of many members of KIFs
usig molecular cell biological, biophysical, structural
biological and molecular genetical approaches.

KIFs in Axonal Transport
KIF1A and KIF1Bβ transport synaptic vesicle pre-

cursors anterogradely from cell biology to synaptic
terminals. They are fundamental for neuronal func-
tioning and survivals. Further, we showed using
molecular genetic approaches that KIF1Bβ is a respon-
sible gene of human hereditary neuropathy Charcot-
Marie-Tooth type 2A and proved that CMT2A is due
to haploinsufficiency of functional KIF1Bβ and
decrease of synaptic vesicle protein transport.

KIF1Bβ+/- mice serve as a model for CMT2A and
we found a way of diagnosis and potential therapy of
the symptom of this desease. KIF1B a and KIF5A, B, C
redundantly convey mitochondria anterogradely.
KIF3, composed of KIF3A and KIF3B heterdimer and
associated protein KAP3, transports vesicles associat-
ed with a fodrin and important for neurites elonga-
tion through KAP3-α fodrin interaction. KIF2 and
KIF4 are expressed specifically in juvenile neurons
and functioning for neurite extension.

Receptor Transport in Dendrites
Our studies revealed the mechanism of transport

of receptors in dendrites.
KIF17 transports NMDA type glutamate receptor

containing vesicles in dendrites toward microtubule
plus ends through interaction between KIF17 C-termi-
nal tail-Mint 1 (mLin10)- CASK (mLin2)- Velis (mLin7)
and NR2B subunit of NMDA receptor. Furthermore,
we showed by transgenic mouse strategy that KIF17
plays a significant role on memory and learning.
KIF5A, B, C convey AMPA type glutamate receptor
containing vesicles towards microtubule plus end
through the interaction between KIF5 heavy chain -
GRIP1 (glutamate receptor interacting protein 1)-GluR
2 subunit of AMPA type glutamate receptors.

These studies elucidated also for the first time
long standing questions how KIFs recognize and bind
to cargoes by showing KIF tail - scaffolding protein
complex or adaptor protein complex- membrane pro-
tein interaction is a typical way. This idea was sup-
ported by our other study revealing that KIF13A
transports Mannose 6- phosphate Receptor containing
vesicles from Golgi to plasma mambrane through the
interaction between KIF13A tail - AP-1 adaptor pro-
tein complex and Mannose 6 phosphate receptors.
Our study about the transport of AMPA type receptor
by KIF5 also elucidated a mechanism how motor pro-

tein determines its direction, axon vs dendrites.
GRIP1 steers KIF5 to dendrites via KIF5 heavy chain -
GRIP1 interaction, while JSAP1 steers KIF5 to axon
via KIF5 light chain- JSAP1 interaction.

KIF3 Determines Left-Right Asymmetery of Our
Body

Our gene targeting study of KIF3 (KIF3A-/-, and
KIF3B-/-) siginificantly contributued for the elucida-
tion of mechanism of determination of left-right
asymmetry of our body, a very important hot problem
in developmental biology. Our study uncovered that
KIF3 motor is essential for left-right determination of
our body through intraciliary transportation of pro-
tein complexes for the ciliogenesis of motile primary
cilia that generate leftward unidirectional flow of
extraembryonic fluid, "nodal flow", which could pro-
duce a concentration gradient of putative secreted
morphogen in the extraembryonic fluid along the left-
right axis in the node of early embryo, very important
region for the determination of our body plan.

Mechanism of Motility of Monomeric Motor,
KIF1A

We have discovered monomeric motors KIF1 sub-
family such as KIF1A, KIF1B α and β. Because motors
previously identified are all dimers such as conven-
tional kinesin (KIF5), dyneins and myosin the prevail-
ing hypothesis for how the motor moves processively
for certain distance along rails was the hand over
hand model, which means a motor needs two legs to
move as we walk on the rail. We, however, discovered
monomeric motor such as KIF1A. Because the
monomeric motor is the simplest motor it is a good
model system to study the basic mechanism of motili-
ty of KIFs. We showed using molecular biophysics
approach that a single KIF1A motor can move proces-
sively for more than 1µm on microtubules.
Furthermore, our study revealed that the processive
movement of KIF1A is based on the biased Brownian
movement. This is the first clear experimental
demonstration showing that motor protein can move
by the biased Brownian movement. We further eluci-
dated why single leg motor can move processively
along microtubules without dissociation. We found
polylysin loop (K-loop) in loop12 and showed that
this K-loop is critical for processive movement
through the interaction with C-terminal flexible end
of tubulin (E-hook) especially at the weak binding
state (ADP state) by biophysics, and cryoelectron
microscopy.

We further analysed how the plus end bias can be
emerged by combination of cryoelectron microscopy
and X-ray crystallography. We found that counter
clock wise 20 degree rotation of motor domain from
ADP to ATP like state is critical for plus end biased
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movement of KIF1A monomeric motor.

Mechanism of Slow Axonal Transport
Cytoskeletal proteins such as tubulin, actin and

neurofilament triplet proteins (NFH, NFM, NFL) and
some cytosolic proteins were known to be transport-
ed down the axon slowly at 1~2mm/day. Using 1)
microinjection of fluorescein labelled cytoskeletal pro-
teins and subsequent analysis by fluorescent photo-
bleach recovery, 2) microinjection of caged-fluorescein
labelled cytoskeletal proteins and subsequent analysis
by UV-photoactivation in cultured neurons we
showed most of cytoskeletal proteins such as tubulin
and actin are transported as small oligomers. Further,
recently using microinjection of fluorescein labelled
tubulin and cytosolic proteins into squid giant axons
and subsequent analysis with fluorescence confocal
laser scanning microscopy and fluorescence correla-
tion spectroscopy combined with microinjection of
anti KIF antibodies we demonstrated that tubulin is
transported as small oligomers by conventional
kinesin (KIF5) as a motor.

III. Microtubule Associated Proteins (MAPs) and
Mechanism of Neuronal Morphogenesis.

Hirokawa identified various kinds of filamentous
structures associated with microtubules by the quick
freeze deep etch electron microscopy. The next ques-
tions were what are the chemical nature and what are
the functions of these new structures. The micro-
tubule associated proteins (MAPs) identified in brains
were good candidates. Therefore, we have studied
MAPs. We biochemically isolated major MAPs of
mammalian brains such as MAP1A, MAP1B, MAP2
and tau, and studied molecular structure and localiza-
tion. All these MAPs were filamentous flexible stru-
tures from 185 to 50nm in length dependent on the
difference of molecular weight. Immunocytochemistry
and in vitro reconstitution comfirmed that these
MAPs are components of filamentous structures asso-
ciated with microtubules in neurons, To know the
function of MAPs, we expressed tau and MAP2 in
non neuronal cells such as fibroblasts and Sf9 cells by
cDNA transfection. These studies showed that tau
and MAP2 induce microtubule polymerization and
bundling and process extention. They also revealed
that C-terminal domain are critical for microtubule
polymerization and N-terminal projection domain
determines the different spacings between adjacent
microtubules in microtubule domains in axon vs den-
drites. These data suggest the important role of tau
and MAP2 in formation of axon and dendrites. In
order to elucidate function of MAPs in vivo we gener-
ated single knockout mice of tau, MAP1B, and MAP2
and analysed them. Generally, the phenotypes of sin-
gle knockout mice were subtle. However, tau/MAP1B

and MAP2/MAP1B double knockout mice showed
predominant disturbance of axonal elongation and
dendritic elongation respectively. Cellular bases of
these phenotypes are suppression of microtubule sta-
bility and bundle formation in growth cones of axon
and dendrites leading to the inhibition of proper neu-
rite extention and neuronal cell migration. Thus, our
studies revealed Tau/MAP1B and MAP2/MAP1B syn-
ergistically play fundamental roles in axonal and den-
dritic formation respectively.

Future Prospects

The further studies in near future will include fol-
lowing subjects as the continuation of on going
researches.

I. Mechanism of Intracellular Transport
1) The functions of new KIFs especially in neurons,

epithelial cells and fibroblasts to elucidate yet
unknown mechanism of intracellular transport of
various kinds of membranous organelles, protein
complexes and mRNA.

2) Understanding how each KIFs recognize and bind
their specific cargoes.

3) The studies how the binding and unbinding of KIFs
with cargoes are regulated.

4) The mechanism how neurons determine the direc-
tion of transport by KIFs, toward axon vs dendrites.

5) The study of relationship between KIFs and neu-
ronal functions such as memory and learning by
molecular genetic approach.

6) The relationship between KIFs and diseases using
molecular genetical approaches.

7) The detailed mechanism of motility of KIF1A motor
using structural biology and molecular biophysics.

II. Mechanism of Neuronal Morphophogenesis
and MAPs

Using molecular genetical approaches we will
unravel the function of MAP1A, one member of major
MAPs whose function has been unknown.

Research Grants
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Past Research and Major Accomplishments

Development of high-efficiency full-length cDNA
cloning method and eukaryotic expression cDNA
cloning system

Most of our past and current research stemmed
from the development of the full-length cDNA
cloning method and the cDNA expression cloning
vector system that was done in the early 1980s by
Hiroto Okayama and Paul Berg (Fig. 1)(1,2). 

The full-length cDNA cloning method and the
cDNA expression libraries constructed thereby have
been used to clone numerous functional genes in labo-
ratories over the world, the earliest one of which is
the human Lesch-Nyhan syndrome causative gene (3).
The cDNA expression cloning vector system was orig-
inally designed to clone genes on the basis of the

functions they express in a wide range of host cells,
from fission yeast up to mammalian cells. This was
enabled by development of highly efficient methods
for introducing cDNA libraries into mammalian cells
and fission yeast and construction of vectors special-
ized for library transduction into fission yeast (Fig. 1)
(8, 10, 11). One of the most successful applications of
this expression cloning system was isolation of
human orthologues of several key cell cycle regulators
initially found in fission yeast. Paul Nurse cloned the
human cdc2 cDNA from one of our expression
libraries on the basis of trans-complementation of a
fission yeast temperature-sensitive mutant of cdc2+

essential for mitosis, and we cloned human ortho-
logues of wee1+ and cdc25+ genes (13, 14), which criti-
cally regulate Cdc2 kinase during this transition, as
described below.

Cell cycle control
Cdc2 kinase is a protein kinase required for the

onset of mitosis, initially found in fission yeast, but
present in all eukaryotes. This kinase, associated with
cyclins, is regulated by inhibitory tyrosine phosphory-
lation and activating dephosphorylation by Wee1
kinase and Cdc25 phosphatase, constituting a core
element of DNA damage-responsive cell cycle check-
point control for the G2-M transition in fission yeast.

Department of 
Molecular Biology

Outline and Research Objectives

This department was established in 1893 as the first Biochemistry Department in Japan.
Since then, this department has been devoted to biochemical studies on vitamin, oxidative
phosphorylation, lipid, carbohydrate and nucleic acid metabolisms, making remarkable con-
tributions to advancements in medical biochemistry. After H. Okayama succeeded Chair in
1992, research has been focused on cancer, the cell cycle and differentiation in order to
understand the molecular mechanism of malignant transformation and growth control.
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The identification of human orthologues (cdc2, wee1
and cdc25B) of these fission yeast cell cycle regulators
demonstrated the evolutionary conservation of a cell
cycle control system up to mammals (13, 14, 30).
Using the same expression cloning system, we also
identified an additional mammalian homologue
(cdc25A) of cdc25+ gene, which was found to play an
unexpected role (23). 

This gene is expressed in early G1 and required for
the cell cycle start. Search for targets for this novel
phosphatase led us to discover that Cdk4, a cyclin-
dependent kinase essential for the cell cycle start, is
regulated by tyrosine phosphorylation and that its
regulation constitutes a key part of DNA damage-
induced G1 checkpoint arrest during cell cycle entry
from quiescence (23, 28, 37), revealing the presence of
mirror image mechanisms for controlling DNA dam-
age-responsive G1 and G2 checkpoint arrest in mam-
mals (Fig. 2). 

In addition to the studies on mammalian cell cycle
control, we identified genes for 11 fission yeast novel
cell cycle factors and cyclin G a novel mammalian
cyclin (22), which control the G1-S transition, DNA-
replication checkpoint or the formation and mainte-
nance of sister chromatid cohesion (20, 24-27, 29, 33,
35, 40, 42-44, 48). Recent studies on two newly iden-
tified factors Eso1 and Pds5 involved in the formation
of sister chromatid cohesion led us to discover that
sister chromatid cohesion is formed and maintained
by a highly unexpected mechanism, which functions
as a molecular zipper and thereby promotes the for-
mation of cohesions only between sister chromatids
(48). This finding provided a new clue to the under-
standing of the mechanism for the genetic instability
associated with malignant transformation.

Differentiation control
One of the aspects of the cell we have been inter-

ested in understanding concerning carcinogenesis is
differentiation control. To this end, we also used fis-
sion yeast as a model organism and discovered five
novel genes controlling the commitment to differenti-

ation. They encode Esc1 a MyoD-like helix-loop-helix
protein, Nrd1 an RNA-binding protein, Phh1 a stress
MAP kinase similar to p38, Rcd1 an evolutionally con-
served protein and Pas1 and Cyc17 novel cyclins (21.
26, 31, 33, 36, 43, 44). These proteins were found to
be a modifier of cyclin AMP signaling, a determinant
of the threshold to nutrient starvation for the com-
mitment to differentiation, a stress signal transducer
as an absolute requirement for the differentiation
commitment, a key mediator of nitrogen starvation
signal and factors that ensure mutual exclusiveness
between the cell cycle start and the commitment to
differentiation. In addition, using trans-complementa-
tion cloning, we isolated a human functional counter-
part of the RNA-binding protein with predicted func-
tions, which were shown in hematopoietic cells (38). 

Furthermore, we recently found that the mam-
malian counterpart of Rcd1 is a novel transcriptional
cofactor mediating retinoic acid-induced cell differen-
tiation and is deeply involved in mouse lung develop-
ment (50). These findings not only reveal remarkable
conservation of the differentiation commitment sys-
tem as well as the key elements that control the com-
mitment step from yeast up to mammals (Fig. 3), but
also greatly help understand the highly complex
mechanism controlling the differentiation commit-
ment in mammals.

Anchorage-independent cell cycle start: a key
mechanism for malignant transformation

One of the fundamental phenotypes that distin-
guish malignant from benign cells is the metastatic
capability, which is underlain by the acquirement of
the ability to perform S phase entry in the absence of
anchorage. In the late 1980s, we began studies to
understand the nature and mechanism of the acquire-
ment of this unique property upon malignant trans-
formation, by using growth factor-transformable NRK
cells as a model system. The generally held concept
was that anchorage-independent S phase entry is a
mere consequence of excessive activation of growth
signaling or defects in a growth arrest system, which
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are caused by activation of oncogenes and inactivation
of recessive oncogenes. For the past 10 years, we
studied genetically and cytologically the properties of
oncogenically stimulated NRK cells and came to the
several remarkable conclusions: 1) In NRK cells, epi-
dermal growth factor and platelet-derived growth fac-
tor signals merge into a common pathway composed
of CrkII, Ras and Raf-1, through which many onco-
genes induce transformation; 2) Activation of this
pathway induces anchorage-independent S phase
entry in a synchronized fashion, but is dispensable for
cell proliferation in the presence of anchorage; 3)
Oncogenic stimulation recruits Cdk6 to participate in
an essential step of anchorage-independent S phase
onset; 4) Activation of G1 cyclin-dependent kinases
(Cdk4/6, Cdk2) is insufficient to induce anchorage-
independent S phase onset (15, 16, 32, 39). Recently,
we found that Cdc6, a key protein for the activation
of replication origins, requires anchorage or oncogenic
stimulation for its expression, which is regulated at
the levels of transcription and proteolysis via a cal-
pain-like protease, and moreover, that G1 cyclin-
dependent kinases and Cdc6 constitute key targets for
controlling the G1-S transition by anchorage and onco-
genic signals (Fig. 4)(49). 

We believe that this latest finding would provide a

major breakthrough toward the understanding of the
mechanisms for anchorage loss-invoked restriction of
S phase onset and oncogenically induced anchorage-
independent S phase onset, the latter being responsi-
ble for the metastatic capability of malignant cells. In
addition, all these findings taken together raise the
possibility that oncogenic transformation is not mere-
ly resulted from a failure to arrest due to excessive
growth stimulation or defective cell cycle arrest sys-
tems, but from constitutive activation of a dormant
mechanism that is present in normal cells and enables
the cell cycle start in the absence of anchorage (46).

Current Research

We are currently devoting most of our efforts to
the understanding of how Cdc6 expression is regulat-
ed by anchorage and oncogenic signals. 

Requirement for PI3 kinase in Cdc6 expression
It has been known that phosphoinositol-3 (PI3)

kinase is required for the cell cycle start and one of its
targets is p27 cyclin-dependent kinase inhibitor. We
recently found that entirely independent from p27
downregulation, Cdc6 requires PI3 kinase for its
expression during anchorage-dependent, but not
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anchorage-independent, S phase entry. Treatment of
cells with a specific PI3 kinase inhibitor shuts off
Cdc6 expression despite E2F activation, but interest-
ingly this shutoff is overridden by oncogenic stimula-
tion. Further analysis is underway to identify how PI3
kinase and anchorage signal cooperate to express
Cdc6.

Identification of the protease responsible for the
Cdc6 degradation and its regulation

The most crucial point in understanding the regu-
latory mechanism of Cdc6 expression by anchorage
and oncogenic stimulation is identification of the
responsible protease and its regulatory mechanism
(Fig.4). To this end, a human cdc6 cDNA was isolated,
tagged with a histidine tag and transcribed in vitro
and expressed in reticulocyte lysates, and the
expressed His-tagged Cdc6 protein was purified by
affinity chromatography in order to establish an in
vitro assay system. Analysis of the nature of the puta-
tive protease suggests that the cells arrested in G1 by
anchorage loss contain the proteolytic activity that
seems to be responsible for Cdc6 degradation.
Analysis of the nature of this protease and its regula-
tion is currently in progress.

Cdk6-cyclin D3 as a highly potent sensitizer of
cells to chemical and physical transformation

We recently found that among D-type cyclin (D1,
D2, D3) and partner kinase (Cdk4, Cdk6) combina-
tions, the Cdk6-D3 complex is unique and can evades
inhibition by p27 and p21, consequently enabling this
complex to control proliferation competence under
growth suppressive conditions (47). This finding led
us to investigate the possible effects of the elevated
expression of this complex on cell’s susceptibility to
malignant transformation, and we have found that 2-
5 fold overexpression of Cdk6-D3 elevates 103-106

folds the susceptibility of rodent fibroblasts to UV
irradiation- or 3-methylcholanthrene-induced malig-
nant transformation. Analysis is in progress to under-
stand this sensitization mechanism.

Future Prospects

There are three key questions regarding malignant
transformation: 1) What is the mechanism by which
transformed cells acquire the ability to perform
anchorage-independent S phase onset as a basis for
metastatic capability?; 2) What causes the genetic
instability of cancer, which is believed to be a driving
force for malignant progression and what are the key
cell cycle factors activated or inactivated during this
process?; 3) What is the mechanism for dedifferentia-
tion of malignant cells? We believe that the series of
our research will certainly offer critical clues to solve

these questions. We particularly believe that the find-
ing that Cdc6, a key factor for the activation of repli-
cation origins, absolutely requires anchorage or onco-
genic stimulation for its expression is a major break-
through to understanding the central mechanism of
oncogenically induced anchorage-independent S
phase onset.
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Past Research and Major Accomplishments

We have purified and cDNA cloned various

enzymes involved in the biosyntheses and metabo-
lism of lipid mediators. Leukotriene A4 hydrolase,
one of the key enzyme in the biosynthesis of chemo-
tactic leukotrienes, was cloned and characterized in
our laboratory. This achievement was the first suc-
cessful example of molecular cloning of the enzymes
in the field of lipid mediators. We also obtained PAF
receptor, as the first successful example of receptor
cloning of lipid mediators, followed by cloning recep-
tors of various lipid mediators. We determined the
regulation of these enzymes by Ca-dependent intracel-
lular translocation, phosphorylation by various kinas-
es, and other posttranslational modifications. We also

Department of 
Cellular Signaling

Outline and Research Objectives

When cells are stimulated, by the serial actions of various enzymes, biologically active
lipid molecules are produced and released. They include prostaglandins, leukotrienes,
platelet-activating factor (PAF), lysophosphatidic acid (LPA) etc., collectively termed lipid
mediators (Fig 1). In concert with various neurotransmitters and hormones, these lipid
mediators are playing important roles in self-defenses and maintenance of homeostasis.
Unlike the biogenic amines or peptide mediators, lipid mediators are not stored in granules,
but they are biosynthesized from precursor lipids when necessary. To elucidate the func-
tions of lipid mediators, we isolated enzymes involved in the biosyntheses and metabolism
of lipid mediators, isolated G-protein-coupled receptors, and identification of intracellular
signaling. We are especially interested in identifying the specific roles of lipid mediators in
inflammatory responses as well as neuronal functions. We generated several transgenic or
knockout mice and analysed their roles in vivo. By mass spectrometric analyses, we also
measured dynamic changes in membrane lipid compositions, the significance of these
changes being in general signaling pathway. In the postsequece of whole human genome,
the intensive studies of protein regulation as well as behavior of small lipid metabolites are
of the highest importance.
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generated PAF receptor-overexpressing mice, PAF
receptor-deficient mice, leukotriene receptor-deficient
mice, and the mice deficient in cytosolic phospholi-
pase A2 (cPLA2), which are involved in the syntheses
of eicosanoids and PAF. By analyzing the phenotypes
of these mice, we reported that the mediators are
involved in the pathogenesis of various inflammatory
and immune disorders, as well as normal physiology
including reproduction and synaptic plasticity.
Independently, one of the Associate is working on
axon guidance molecules, by establishing knockout
mice of guidance molecules (Sema 3A), and analyses
of their multiple phenotypes.

Current Research

Followings are ongoing projects in our laboratory.
1. Elucidation of enzymes in the biosyntheses of

lipid mediators, their regulation and mechanism
of intracellular translocation by stimuli.

2. Deorphaning projects of putative lipid mediator
GPCRs, which include indentificaion of novel lipid
mediators (Fig. 2).

3. Elucidation of GPCR-sorting mechanism in polar-
ized cells (kidney epithelial cells, neuron etc.)

4. Phenotype analyses of various genetic engineered
mice. Understanding of the molecular mechanism
of individual phenotypes in depth.
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5. Establishment of novel gene-targeted mice
(enzymes and receptors), and their congenic line
(B6, Balb/c, DBA etc.)

6. Identification of Sema3A knockout mice, in nerv-
ous systems, olfactory systems, bone formation.

Future Prospects

We will pursue following different projects, lead
by each faculty member.
1. Identification of the roles of lipid mediators in the

central nervous system. For this purpose, we will
analyze the localization and subcellular localiza-
tion of enzymes involved in the biosyntheses of
lipid mediators. It is the most important to deter-
mine, how and which direction (either axon or
dendrite), these enzyme cause translocation in a
stimulus-dependent manner. The mice deficient of
enzymes or receptors of lipid mediators are useful
to identify the roles of mediators in the central
nervous systems. Some link has been reported
between Sema3A axon guidance molecules and
lipid mediators. By the use of double knockout
mice (Sema3A and lipid mediators), more confir-
mative and direct evidence will be obtained.

2. We have so far obtained various phenotypes of
genetic engineered mice, but molecular mecha-
nisms underlying these phenotypes remain mostly
unknown. The link between lipid mediators and
hormones, neurotransmitters, and cytokines will
be analyzed to obtain a whole view.

3. By mass spectrometric analyses, we like to find
out the temporal and positional dynamic changes
of membrane compositions including Raft and
caveolae. Also, mass spectrometry attached with
HPLC will aid in the identification of novel natural
lipid mediators (deorphaning project). For these
purposes, we recently built a new research group
called Department of Lipid Metabolome, by dona-
tion. We have collected several excellent lipid bio-
chemists, and mass spectrometer specialists.
Metabolome (metabolomics) is a new research
strategy after genome and proteome research. The
study is to analyze in detail small-sized molecules
(metabolites), and in combination with pro-
teomics, we will gain a more broad view how cells
adapt to a new environment, change membrane
fluidity, and cause metabolic changes, which final-
ly yield to gene expression.
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Past Research and Major Accomplishments

1. Vascular Biology
(1) Biology of Vasoactive Peptides
i) Endothelin

a. Discovery and Basic Characterization of
Endothelin

Our researches started with contribution to the
discovery of endothelin (ET-1), an endothelium-
derived vasoactive peptide, with Drs. Masashi
Yanagisawa, Tomoh Masaki and colleagues in
1987. Then, we studied the role of ET-1 in vascular
physiology and pathophysiology and revealed its
vasoconstrictive effect on in vivo canine coronary
arteries and induction of the ET-1 gene by some
cytokines and flow-induced mechanical stress in
vascular endothelial cells.

b. Endothelin-1 Knockout Mice
In 1991, we introduced the technique of gene

targeting in mice to our lab to further analyze the
biological implication of ET-1. As a result, we
found two novel and important roles of ET-1. First,
ET-1 proved to lower blood pressure when it acts

in the central nervous system although it mainly
acts as a pressor in the periphery. ET-1 also modu-
lates stress responses in the central nervous sys-
tem by regulating catecholamine metabolism.
Second, ET-1 proved to be essential for embryoge-
nesis. The phenotype of mice lacking ET-1
involved craniofacial and cardiac neural crest-
derived structures including the branchial arches
and great vessels. Indeed, ET-1 was the first
vasoactive substance bound to G protein-coupled
receptors that proved to be involved in embryonic
development (See 2-1)). 

c. Endothelin-1 Overexpressing Mice
We found that the expression of ET-1 and its

processing enzyme ECE-1 is increased in the lesion
of human atherosclerosis and experimental vascu-
lar injury. The effect of overexpressed ET-1 was
further analyzed in transgenic mice and proved to
cause mesangial hyperplasia and glomerulosclero-
sis in the kidney. This result was indicative of the
stimulating effect of ET-1 on cellular proliferation
and remodeling in vivo.

ii) Adrenomedullin
a. Adrenomedullin Overexpressing Mice

Adrenomedullin (AM), a vasodilating peptide,
can be regarded as a counterpart of ET-1 in vascu-
lar tone regulation. We investigated the in vivo
effect of AM by producing transgenic mice overex-
pressing AM and found NO-dependent hypoten-
sion and resistance to endotoxin shock (decrease
in lethality) in transgenic mice. These results sug-
gested that AM may lower blood pressure by stim-

Department of Physiological
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ulating NO production and that AM may protect
tissues and organs from shock-induced damage.

b. Adrenomedullin Knockout Mice
The biological importance of AM was further

investigated by gene targeting. We demonstrated
that AM is indispensable for the vascular morpho-
genesis during embryonic development and for
postnatal regulation of blood pressure by stimulat-
ing NO production, confirming the hypothesis
derived from AM overexpression mice. 

iii) CGRP
CGRP is structural related to AM and shares the

common receptor CRLR. To investigate systemati-
cally the differential role of the AM/CGRP family
members, we established alphaCGRP knockout
mice. The resultant phenotype revealed that
alphaCGRP contributes to the regulation of cardio-
vascular function through inhibitory modulation of
sympathetic nervous activity and that AM and
CGRP have distinct physiological roles. 

(2) Transgenic techniques
During gene manipulation studies in mice, we

found that the ET-1 gene promoter is useful for vessel-
selective gene expression. This promoter was used
not only to overexpress ET-1 and AM but also to
make endothelial NO synthase and 15-lipoxygenase
overexpressing mice by our collaborators with fruitful
results. Recently, we realized targeting gene expres-
sion in vascular smooth muscle cells by using the ET-
A receptor (ETAR) gene promoter. 

2. Developmental Biology
(1) Neural Crest Development

Craniofacial and cardiovascular defects in ET-1
knockout embryos gave a clue to the elucidation of
mechanisms for branchial arch formation contributed
by neural crest cells. By subsequent analysis, we
revealed that ET-1 regulates several downstream
genes such as HAND1/2 and Goosecoid transcription
factors to contribute to cranial/cardiac neural crest
development. Recently, we established ETAR promot-
er::GFP and ETAR promoter::TVA (avian retrovirus
receptor) to visualize and isolate ETAR+ neural crest
cells and to transfer genes specifically to them via
retroviral vectors. These systems serve as very useful
tools for the analysis of neural crest-derived branchial
arch development. 
(2) Vascular Development

ET-1 knockout mice also demonstrated defects in
the great vessels and cardiac outflow tract, to which
cardiac neural crest cells largely contribute. From this
result, we found that ET-1 is important in vascular
smooth muscle cell development originated from neu-

ral crest cells and that the ET-1to HAND2 signaling
pathway seems to be critical. The outcome from AM
knockout mice showed that AM is important in the
formation of basement membrane during angiogene-
sis to stabilize vascular network. 

3. Collaborative Works
(1) Biology of Metalloproteinase

In collaboration with Dr. Kouji Matsushima (Dept.
of Molecular Preventive Medicine), we exploited the
biological implication of ADAMTS-1, a member of the
ADAM-type metalloproteinase family, by gene target-
ing. We found that ADAMTS-1 is important for nor-
mal growth, fertility and organ developemnt (the kid-
neys, adrenal glands, adipose tissues etc.).

(2) Biology of Antimicrobial Peptides
In collaboration with Drs. Yasuyoshi Ouchi and

Takahide Nagase (Dept. of Geriatrics), we are studying
about defensins, endogenous antimicrobial peptides.
We have identified several novel types of human and
mouse beta-defensins which are expressed skeletal
muscle and epididymis.

Current Research

1. Vascular Biology
We have converged our previous achievement of

vascular biology on the aspect of developmental biolo-
gy including vascular development as described
below. 

2. Developmental Biology
(1) Neural Crest Development

Extending our achievement of ET-1 knockout
mice, we are studying the mechanism how the inter-
cellular and intracellular signaling system related ET-1
is involved in neural crest development and branchial
arch formation because it may give a clue to the
insight how signaling interactions can change cellular
behavior to lead to morphogenesis. For this purpose,
we have established GFP and TVA transgenic mice as
described and are now establishing some other mice
which will be useful for the analysis of branchial arch
formation. We are also performing a systematic
screening for differential gene expression by DNA
microarray followed by in situ hybridization. By this
method, several important genes are to be obtained.

We are also studying about neural crest differenti-
ation using murine neural crest cell culture and Sendai
virus vectors developed by Drs. Yoshiyuki Nagai and
Atsushi Kato. In our preliminary result, we realized
nearly 100 % gene transfer into neural crest cells and
are analyzing the effect of some genes on neural crest
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differentiation. Using some markers, we are also try-
ing to isolate neural crest stem cells.

We are further looking for the mechanism how
some transcription factors important for neural crest
development can exert their effects. For this purpose,
we are performing yeast two-hybrid screening using
Pax3 and HAND2 as baits. We have obtained several
interesting clones and are analyzing their molecular
characteristics. 

(2) Vascular Development
Above-mentioned studies concerning neural crest

differentiation include the issue of vascular smooth
muscle cell differentiation and we are trying to identi-
fy the target genes of the ET-1-HAND2 pathway that
is important for smooth muscle differentiation. Two-
hybrid studies also involve this theme. Abnormalities
in vascular formation in AM knockout mice are also
being investigated further concerning the mechanism.

In addition, we have started studies on vascular
endothelial cell differentiation using the embryonic
stem cell system and are looking for possible interac-
tion between neural crest-derived smooth muscle pre-
cursors and endothelial precursors. It may clarify a
novel cellular interaction mechanism which can stim-
ulate vascular formation.

3. Collaborative Works
In collaboration with Drs. Yasuyoshi Ouchi and

Takahide Nagase (Dept. of Geriatrics), we are starting
further study on defensins using gene manipulation
in mice. 

Future Prospects

(1) Basic research
Our future study will focus mainly on neural crest

and vascular development. Especially, major questions
are (1) how do intracellular mechanisms modulate
stem cell behavior including fate determination and
differentiation, and (2) how are cell behaviors inte-
grated into morphogenesis and organogenesis. By
studying neural crest development as a model, we
expect that we can approach these general issues. For
our coming research, we are introducing some new
techniques such as nuclear transfer. 

(2) Applied research
Our current researches on vascular development

using embryonic stem cells are close to applied
researches in the field of regenerative medicine. On
this background together with nuclear transfer tech-
nique, we are planning translational researches to
generate vessels and other tissues and organs related

neural crest cells. 

Research Grants

1. JSPS (Japan Society for the Promotion of Science)
Research for the Future Program (2000.4~2004.3)
total 240,000,000 yen.

2. Grants-in-Aid for Scientific Research from JSPS,
Scientific Research (B)
(2002.4~2004.3) total 14,900,000 yen

3. Grants-in-Aid for Scientific Research from JSPS,
Exploratory Research (C)
(2002.4~2004.3) total 9,900,000 yen

4. Grants-in-Aid for Scientific Research from the
Ministry of Education, Science and Culture, Japan,
Priority Areas Research (A), Allotted.
(2000.4~2001.3) total 1,800,000 yen.

5. the Research Grant for Cardiovascular Diseases (14C-
1) from the Ministry of Health and Welfare
(2002.4~2005.3) total 6,300,000 yen.
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Past Research and Major Accomplishments

Most of our research has been focused on the
higher brain functions of the mammalian central nerv-
ous system, in particular, the neural mechanisms of
cognitive memory in the primate. The basic motiva-
tion of the research can be best explained as follows:

Knowledge or experiences are voluntarily recalled
from memory by reactivation of their neural represen-
tations in the cerebral association cortex. Three ques-
tions are central in the understanding of this process:
(1) Where are mnemonic representations coded and

how are they organized?
(2) Which neural processes create the representation?
(3) What is the mechanism underlying reactivation of

the representation on demand of voluntary recall?

1. Creating the mnemonic representation
Lesion studies in primates have implicated the IT

cortex in long-term memory storage of visual objects
[40]. Neuronal correlates of associative long-term
memory were first discovered in the IT cortex by
Miyashita [49, 50] and Sakai & Miyashita [45]. He
developed a novel memory paradigm that requires the
subject to create a link of associative memory
between mathematically designed pictures (for exam-
ples, see Fig.1). Their single-unit recording experi-
ments in thepair-association task identified two
mnemonic properties of IT neurons. First, the stimu-

lus-selectivity of IT neurons can be acquired through
learning in adulthood. Second, the activity of IT neu-
rons can link the representations of temporally associ-
ated but geometrically unrelated stimuli.

2. Activating the representation in the temporal
cortex on demand

In spite of the classical clinical observation that
electric stimulation of the temporal lobe produces
‘experiential responses’, there have been no direct evi-
dence supporting the notion of ‘reactivation of neural
representations’ during memory retrieval. We first
reported a neuronal correlate of the reactivation
process as ‘pair-recall neurons’ [42, 45]. In our subse-
quent study [30], we devised a new modified pair-
associate task in which the necessity for memory
retrieval and its initiation time were controlled by a
colour switch, independent of the cue stimulus pres-
entation. Single-unit recordings in monkeys perform-
ing this task revealed that IT neurons selective to a
memorized object are dynamically activated at the
time of memory retrieval of that object, and sup-
pressed at the time of retrieval of other objects. Then,
it became important to determine the neural network
that drives the memory retrieval machinery in the IT
cortex.

Department of 
Integrative Physiology

Outline and Research Objectives

This department was initially established in 1877 as the First Department of Physiology,
and reorganized in 1997 as the Department of Integrative Physiology. Our department col-
laborates with other laboratories dedicated to Physiological Sciences, that is, the
Department of Molecular/Cellular Physiology and the Department of Neurophysiology, in
teaching activities for undergraduate courses and the nursing school. The fields in which
our department specializes include the entire spectrum of the physiology of “animal func-
tions”, such as general physiology, sensory physiology, neurophysiology, higher nervous
functions and cognitive neurosciences.
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Figure 1 : Paired associates. Each pictures was created accord-
ing to a fractal algorithm.



3. Top-down activation through fronto-temporal
pathway

A candidate component of the neural circuit is the
top-down activation from the prefrontal cortex. The
prefrontal cortex has been implicated in various exec-
utive processes, and its contribution to mnemonic
functions, particularly in episodic memory and work-
ing memory, is repeatedly demonstrated in human
neuroimaging studies. We attempted to directly test
its contribution to memory retrieval control by the
capacity for interhemispheric transfer of mnemonic
signal through the anterior corpus callosum, a key
structure interconnecting prefrontal cortices. We
introduced the posterior-split-brain paradigm into the
associative memory task in monkeys [23]. Long-term
memory acquired through stimulus-stimulus associa-
tion did not interhemispherically transfer via the
anterior corpus callosum. Nonetheless, when a visual
cue was presented to one hemisphere, the anterior
callosum could instruct the other hemisphere to
retrieve the correct stimulus specified by the
cue. Therefore, although visual long-term memory is
stored in the temporal cortex, memory retrieval is
under the executive control of the prefrontal cortex.

In spite of predictions based on these behavioural
experiments, no neuronal correlate of the top-down
signal from the prefrontal cortex to IT cortex had
been detected. We provided the first evidence of the
existence of the top-down signal [14] by conducting
single-unit recording in posterior-split-brain
monkeys. In the absence of bottom-up visual inputs,
single IT neurons were robustly activated by the top-
down signal, which conveyed information on seman-
tic categorization imposed by visual stimulus-stimulus
association (Fig. 2). We also demonstrated that the

top-down signal had a longer latency by about 100 ms
than the bottom-up signal. The longer latency is most
likely ascribed to a multi-synaptic conduction delay
that reflected the signal transformation within the
prefrontal cortices.

Current Research and Future Prospects

Most of our current research is focused on the third
question on the mechanisms of cognitive memory, that
is, (3) What is the mechanism underlying reactivation
of the representation on demand of voluntary recall?

Two complementary approaches are of interest in
answering the above question. First, neuroimaging
studies in humans can elucidate brain representations
and their interactions in high-level memory processes,
which have been conceptualized as retrieval attempt
or contextual monitoring. Second, the well-analyzed
neural representations in the monkey cortex should
be compared with those in the human cortex. The
comparison would provide strong evidence that cou-
ples active neural codes in the brain network with
conscious experiences.

An example of our recent achievements along the
first approach is the discovery of a neural correlate of
the “feeling-of-knowing” [1]. The “feeling-of-knowing
(FOK)” is a subjective sense of knowing a word before
recalling it, and it provides us clues to understanding
the mechanisms of human meta-memory systems.
We investigated neural correlates for the FOK based
on the recall-judgment-recognition paradigm. Event-
related functional magnetic resonance imaging (fMRI)
with parametric analysis was used. We found activa-
tions in the left dorsolateral, left anterior, bilateral
inferior, and medial prefrontal cortices that signifi-
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Figure 2 : Which information is carried via top-down signals? (a) A stimulus-stimulus association task. Twenty cue-pictures are ran-
domly sorted into five categories. Each of the four cues in one category specifies a common choice. (b) Category-selective delay
activity of an inferior temporal neuron. Delay activities were raised for all cues in Category I, but not for any cues in Category V
(rastergrams, top-down condition). Choice responses are also strongest for Category I and weakest for Category V. Spike density
functions show averaged activities across four cues in Category I (thick) and in Category V (thin) for both conditions (top-down,
blue; bottom-up, black). (c) Spike density functions of the top-down response for five categories, as well as the choice responses,
shown by a pseudo-colour coding. Note that the category-selective delay activity can predict choice selection.



cantly increased as the FOK became greater.
Furthermore, we demonstrated that the FOK-region
in the right inferior frontal gyrus and a subset of the
FOK-region in the left inferior frontal gyrus are not
recruited for successful recall processes, suggesting
their particular role in meta-memory processing.

Along the second approach, we have recently
demonstrated that fMRI studies in macaque monkeys
allow us to directly compare the brain activity of
humans with that of monkeys with respect to high-
level cognitive functions [2]. In this study, the func-
tional brain organization of macaque monkeys and
humans was directly compared by fMRI. Subjects of
both species performed a modified Wisconsin Card
Sorting Test that required behavioural flexibility in
the form of cognitive set shifting. Equivalent visual
stimuli and task sequence were used for the two
species. We found transient activation related to cog-
nitive set shifting in focal regions of the prefrontal
cortex in both monkeys and humans. These function-
al homologs were located in cytoarchitectonically
equivalent regions in the posterior part of the ventro-
lateral prefrontal cortex. This comparative imaging
provides insights into the evolution of cognition in
primates.

Various neuroimaging studies have been carried
out to clarify cognitive functions of the human
brain. Because most neuroimaging studies rely on the
correlation between cognitive processes and brain
activations, conjunction with other complementary
methods, such as neuropsychological studies and
transcranial magnetic stimulation, should be promot-
ed to clarify the behavioural significance of observed
brain activities. Emerging fMRI of the monkey brain
enables us to directly compare the brain activity of
humans with that of monkeys using the same modali-
ty. Therefore the monkey fMRI will make it possible
to combine imaging studies with electrophysiology or
lesion studies, and will hopefully lead to the under-
standing of the causal relationship between activated
brain areas and cognitive functions. Since most of the
detailed knowledge of anatomy and function of the
cerebral cortex has come from studies in monkeys,
sharing the same method among the studies of mon-
keys and humans would advance the understanding
of the neural basis of human cognition.
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Past Research and Major Accomplishments

K. Mori and colleagues have been studying the
functional organization of the olfactory nervous sys-
tem for nearly 28 years. Major accomplishment of our
research group before 1999 includes (1) a systematic
functional and structural analysis of the neuronal cir-
cuits in the mammalian olfactory bulb, the first center
for the processing of olfactory information in the
brain, (2) the finding that individual principal neurons
in the olfactory bulb respond selectively to a range of
odorants having common molecular structures, and
(3) the finding of zone-to-zone axonal connectivity
pattern between olfactory sensory epithelium and the
olfactory bulb. After K. Mori’s arrival at the
Department of Cellular and Molecular Physiology in
May 1999, we further extended our previous studies
and found a clue for understanding the spatial organi-
zation of the ‘odor map’ in the olfactory bulb (Fig.1; e.
g., Mori et al., Science, 1999, Uchida et al., Nature
Neurosci., 2000., Nagao et al., NeuroReport, 2000).
These studies as well as our novel molecular genetic
approaches (Yoshihara et al., Neuron 1999) formed a
basis for current and future studies on the ‘odor maps’
in the olfactory bulb and olfactory cortex (e.g., Inaki
et al., Eur. J. of Neurosci., 2002).

We previously found several novel neuronal cell
adhesion molecules and analyzed their functional
roles in the formation of neuronal circuit in the brain

(e.g., telencephalin (TLCN), Yoshihara et al., Neuron,
1994; OCAM, Yoshihara et al., J. Neurosci., 1997). We
are currently extending the analysis of the functional
roles of these cell adhesion molecules using TLCN-
deficient mice (in collaboration with Prof. Mishina)
and OCAM-deficient mice. During the course of the
analysis of TLCN, we unexpectedly found that the
binding between TLCN and its counterreceptor LFA-1
mediated the interaction between neurons and

Department of Cellular and
Molecular Physiology

Outline and Research Objectives

Knowledge comes to man through the door of the senses (Heraclitus). Using multidisci-
plinary approaches including electrophysiology, optical imaging, molecular / cell biology, and
molecular genetics, we aim at better understanding of neuronal mechanisms for the sensory
perception of the external world and for the emotional state induced in the brain by the
sensory inputs. For this purpose we are currently analyzing the central nervous system for
olfaction, a sensory modality that has a strong influence to human emotion. Another major
research focus of this department is to understand cellular and molecular mechanisms for
contact-mediated interactions between neurons and immune cells that occur in pathological
and physiological conditions.
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immune cells (Mizuno et al., J. B. C., 1997; Tian et al.,
J. Cell Biol., 2000, Eur. J. Immunol., 2000, J. Immunol.,
1997). We thus developed a co-culture assay system to
examine the contact-mediated interactions between
neurons and immune cells.

Our group generated transgenic mice in which
newly generated neurons are visualized in the brain
by the green fluorescent protein (Yamaguchi et al.,
NeuroReport, 2000). Using the transgenic mice, we are
now studying the neurogenesis and neuron-elimina-
tion in the adult brain.

Current Research

Current research programs and targets can be cate-
gorized into the following four topics.

(1) Functional analysis of the neuronal circuits in
the central olfactory nervous system

An astonishing feature of the olfactory system is
its ability to distinguish among more than 400,000
different odorants and among countless number of
odorants-mixtures, each having specific ‘odor’. Using
optical imaging and electrophysiological methods, we
are studying the ‘odor maps’ in the central olfactory
system to understand the logic employed by the olfac-
tory system for discrimination among numerous odor-
ants and for perception and learning of the olfactory
image of objects. The target regions for the mapping
include the olfactory bulb and several regions of the
olfactory cortex (e.g., piriform cortex and olfactory
tubercle). In addition, odorants having pleasant or
unpleasant ‘odor’ are used to map the brain regions
and to elucidate neuronal mechanisms responsible for
the emotional states of the brain.

(2) Neurogenesis and neuron-elimination in the
adult brain

Olfactory nervous system has an unusual capacity
to generate neurons throughout life. The sensory neu-
rons in the nasal epithelium and the local interneu-
rons in the olfactory bulb are turning over continuous-
ly even in the adult. Therefore, we choose the olfacto-
ry system as a model system with which to study the
molecular and cellular mechanisms for the recruit-
ment of newly generated neurons into the adult cen-
tral nervous system and for the selective elimination
of damaged neurons from the functional neuronal cir-
cuit. Molecular-genetic and physiological methods are
combined to analyze the mechanisms of the neuron-
recruitment and neuron-elimination. The knowledge
of the new-neuron recruitment into the functioning
neuronal circuit should be of critical importance in the
remedy of neurological diseases that accompany neu-
ron loss.

(3) Molecular and cellular mechanisms for the
axonal recognition of specific target neurons and
for the formation of specific neuronal circuits

During development, growing axons, including the
axons from olfactory sensory neurons, can find their
specific target neurons and form functional neuronal
circuits. Recent studies on olfactory sensory neurons
demonstrate a remarkable relationship between the
selection of a single odorant receptor gene among a
repertoire of 1000 and the address of the axon-projec-
tion target-glomeruli in the olfactory bulb. Such
knowledge on the detailed address of the axon targets
is currently available only in the olfactory system. We
apply proteomics approaches to the olfactory axon
address system to elucidate molecular mechanisms
for the olfactory axon guidance to the target glomeruli
and for the formation of specific synaptic connections
with target neurons in the olfactory bulb.

(4) Cellular and molecular mechanisms for the
contact-mediated interactions between neurons
and immune cells in physiological and pathologi-
cal conditions

Immune cells rarely meet central neurons in physi-
ological conditions because of the blood brain barrier.
However, a massive infiltration of immune cells into
the brain occurs under many pathological conditions,
suggesting that immune cells may directly interact
with central neurons. To understand the nature and
consequence of the direct interaction between
immune cells and neurons, we are examining the
change in neuronal morphology and physiological
state of primary cultured neurons following the co-
culture with immune cells. In addition, we are cur-
rently focusing on telencephalon-neuron specific
membrane protein, telencephalin (TLCN), which bind
to LFA-1 integrin expressed by leukocytes. Since the
soluble form of TLCN can be detected in the serum
and cerebrospinal fluid of patients of several neurolog-
ical diseases, we are developing a sensitive ELISA
assay system to detect the soluble TLCN for monitor-
ing the possible neuronal damage in the telencephalic
regions of the patient brain.

Future Prospects

We plan to further pursue the current research
projects that are described above.

Topic (1): In addition to the current studies, we
will start a new project aiming at the elucidation of
neuronal substrate for the olfactory memory. In the
future study an emphasis will be placed on the search
for the behaviorally-relevant olfactory sensory maps
(e.g., food-odor maps) at higher olfactory centers
including the olfactory cortex and amygdala of the
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rodent brain. An emphasis will be placed also on the
search for the neuronal mechanisms associated with
odorant-induced emotional changes. These studies
will hopefully provide scientific basis for the thera-
peutic use of odorants and for the treatment of dis-
eases in the olfactory nervous system.

Topic (2): We pursue to understand molecular and
cellular mechanisms how the newly-generated neu-
rons are integrated into the existing neuronal circuit
and how the damaged-neurons are removed from the
circuit without damaging the function of the neuronal
circuit in the adult brain.

Topic (3): Based on our initial proteomic approach-
es, we now have the list of candidate molecules that
might be involved in the olfactory axon target recog-
nition. Systematic functional assays will be performed
to pin-down the molecular complexes that are respon-
sible for the proper recognition of the olfactory axon
targets. The knowledge of the molecular mechanism
for target recognition in the olfactory system will be
of prime importance in understanding the molecular
mechanism for the formation of the neuronal circuits
in whole brain regions.

Topic (4): Cellular and molecular analysis of the
contact-mediated interaction between immune cells
and neurons will be further pursued using the co-cul-
ture assay system. In addition, we will start a system-
atic analysis of immune cell-mediated effects in the
brain of the TLCN-deficient mice. Collaborative
research with clinical laboratories will be pursued to
establish the methods for detecting and measuring
serum TLCN for the diagnosis of possible damage of
telencephalic neurons in the brain.

Research Grants

1. Grant-in-Aid for Creative Scientific Research (JSPS)
(2001-2005, ~65 millions yen / year)

2. Grant-in-Aid for Scientific Research on Priority Areas
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3. Research Grant from the Human Frontier Science
Program (1999-2001, 59000 USD / year)

4. Grant-in-Aid for Exploratory Research (MEXT)
(2001-2002, 1.3 millions yen / year)

5. Research Grant from Mitsubishi Foundation (2000,
7.5 millions yen)
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Department of
Neurophysiology

Outline and Research Objectives

Our laboratory was founded in 1953 as a Department of Brain Physiology in Institute for
Brain Research, University of Tokyo Faculty of Medicine, and in 1996 integrated into
University of Tokyo Graduate School of Medicine. We have been teaching Neurophysiology
to undergraduate students in Medical School, and Master and PhD course students. As for
research, using patch clamp techniques in combination with molecular techniques, we aim
at elucidating cellular and molecular mechanisms underlying synaptic transmission and
modulation. We are particularly interested in dynamic changes at CNS synapses during
postnatal development.

Synapses in the CNS play pivotal roles in neuronal integration and plasticity. During
ontogeny CNS synapses undergo protein reformations, thereby establishing mature and dif-
ferentiated synaptic functions. Synapses also undergo changes in response to electrical and
chemical stimuli. Various proteins in the presynaptic and postsynaptic cells are involved in
such changes, and it is important to determine the role of these proteins in synaptic func-
tions and modulations. To this end, we combine electrophysiological, molecular and mor-
phological techniques to synapses visually identified in the CNS slices. In the rodent audito-
ry brainstem there is a giant excitatory synapse called the calyx of Held. At this synapse it
is possible to make simultaneous whole-cell recordings from a presynaptic terminal and a
postsynaptic target cell (Fig. 1). Furthermore, various molecules can be loaded into a nerve
terminal via whole-cell pipette perfusion during the recording (Fig.2). The large structure of
this synapse also allows us to identify presynaptic proteins immunocytochemically, and
even to follow translocation of presynaptic molecules upon stimulation. With these
approaches in combination with genetic manipulations and protein overexpressions, we
aim at addressing the molecular basis underlying synaptic functions.
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Fig. 1 Simultaneous pre- and postsynaptic whole
cell recordings at the calyx of Held
synapse. Inset records on the left show a presynap-
tic action potential and excitatory postsynaptic
currents (EPSC). Righthand inset illustrates the
procedure of patch-clamp whole-cell recording
method.

Fig. 2 Illustration of pipette perfusion system. A
tube pulled from Eppendorf yellow tip is inserted
into the patch pipette with its tip about 600 mm
from the tip of the patch pipette.
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Past Research and Major Accomplishments

1. In simultaneous pre- and postsynaptic recordings
at the calyx of Held synapse, we identified the tar-
get of presynaptic inhibition via metabotropic glu-
tamate receptors and GABAB receptors as being
the voltage-dependent Ca2+ channel (Takahashi et
al., Science 1996, J Neurosci,1998), and that βγ
subunits of the trimeric G protein Go mediate the
presynaptic inhibition (Kajikawa et al, 2001
PNAS).

2. We identified that phorbol ester stimulates exocy-
totic machinery downstream of Ca2+ influx thereby
causing synaptic facilitation. By loading inhibitory
peptides into the nerve terminal, we also clarified
that both εPKC (Fig. 4a) and the Munc13-Doc2α
interaction (Fig. 4b) underlie the phorbol ester-
induced facilitatory mechanism (Hori et al., J
Neurosci 1998; Saitoh et al, 2002).

3. We found that Ca2+ channel types mediating CNS
synaptic transmission switch during development
(Iwasaki et al, J Neurosci 2000).

4. By loading G protein-related compounds into the
calyx of Held nerve terminal, we clarified that the
main role of presynaptic G proteins is to accelerate
the replenishment of synaptic vesicles depleted
after massive release (Takahashi et al. Science
2000).

5. We have demonstrated that the quantal analysis
established at the neuromuscular junction is appli-
cable to the CNS synapse (Sahara & Takahashi, J
Physiol 2001).

6. We found that NMDA receptors are unfavorable
for the reliability of fast synaptic transmission,
and that their developmental decline regulated by
auditory activity at the calyx of Held synapse dif-
ferentiates the synapse into the high-fidelity one
(Futai et al., J Neurosci 2001)

7. We found that presynaptic Ca2+ currents undergo
facilitation by repetitive stimulation (Forsythe et
al, 1998 Neuron) via acceleration of their gating
kinetics (Cuttle et al., 1998 J Physiol) and that this
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Fig. 3 Presynaptic inhibitory effect of baclofen occludes that of
L-AP4, suggesting that GABAB and metabotropic glutamate
receptors share a common intracellular mechanism for presynap-
tic inhibition. Righthand illustration summarizes our current
conclusion. Adenosine A1 receptors also share the same mecha-
nism (Kimura and Takahashi, unpublished observeation).

Fig. 4 Left column, Phorbol etser-induced EPSC potentiation is
attenuated by the PKC inhibitor BIS (A) or PKC inhibtitory pep-
tide directly loaded into the calyceal terminal (B). Right column,
The Mid peptide, which interferes with the Doc2α-Munc13-1
interaction attenuated the phorbol etser-induced EPSC potentiation.

Fig. 5 Synaptic currents mediated by presynaptic N-type Ca2+

channels at 5 different central synapses. At 3 synapses, contribu-
tion of N-type Ca2+ channels to synaptic transmission decline
and disappear with postnatal development, whereas at other 2
synapses it remained unchanged throughout development.



facilitation is mediated by the Ca2+ binding protein
NCS-1 (Tsujimoto et al, 2002 Science).

8. We found that cytoplasmic glutamate concentra-
tion in the nerve terminal directly affects the
vesicular content of glutamate and that postsynap-
tic AMPA and NMDA receptors are not saturated
by a single packet of vesicular transmitter
(Ishikawa et al, 2002 Neuron).

Current Research

1. Identification of presynaptic potassium channels
involved in regulation of transmitter release.

2. Clarification on the developmental changes in the
quantal synaptic responses.

3. Mechanism and roles of presynaptic adenosine
receptors.

4. Developmental changes in the size of presynaptic
Ca2+ domain.

5. Identification in the target protein downstream of
εPKC.

6. Clarification in the different properties between
presynaptic N-type and P/Q-type Ca2+ channels.

Future Prospects

1. To elucidate the minimal essential molecules
required for short-term and long-term synaptic
plasticity.

2. To clarify the molecular basis underlying the
developmental speeding in the excitatory synaptic
currents.

3. To clarify the presynaptic factor(s) determining
the release probability.

Research Grants (in the past 5 years)

1996-2000
Research for the Future Program by the Japan Society
of Promotion of Sciences “Molecular mechanisms of
central synaptic modulation underlying the memory
formation” ¥ 317,092,000

2001-2002 
Grant-in-Aid for Specially promoted Research from
the Ministry of Education, Culture, Sports, Science
and Technology “Cellular and molecular mechanisms
underlying postnatal development and differentia-
tion of central synapses” ¥216,000,000
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Fig. 6 Postsynaptic action potentials in response to presynaptic
stimulation at 100 Hz at the developing calyx of Held synapse in
mice. As mice mature fidelity of transmission increases, where-
as blocking NMDA receptors using APV increases the fidelity at
all ages.

Fig. 7 The NCS-1 C-terminal peptide, when loaded into the
calyx of Held presynaptic terminal, blocked the activity-depend-
ent facilitations of presynaptic P/Q-type Ca2+ currents in a paired
pulse protocol (A) and in a tetanic stimulation (100 Hz) protocol
(C). The peptide had no effect on the current voltage relation-
ship of presynaptic Ca2+ currents. 

Fig. 8 Switching the L-glutamate concentration in the presynap-
tic whole-cell pipette from 1 mM to 100 mM markedly potenti-
ated both quantal (blue) and evoked (red) EPSCs at the calyx of
Held synapse at physiological temperature.
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Past Research and Major Accomplishments

Our research focuses on the regulation of Ca2+ sig-
nals. In particular, we have made important contribu-
tions to clarifying intracellular Ca2+ release mecha-
nisms. Our research also includes signaling molecules
upstream and downstream of Ca2+ signals. Through
these works, we have clarified feedback mechanisms
that are essential to the generation of spatiotemporal
patterns of Ca2+ signals.

1) Functional properties of IP3R.
The receptor-mediated activation of phospholipase

C results in the production of inositol 1,4,5-trisphos-
phate (IP3), which then releases Ca2+ from the intracel-
lular Ca2+ store. This Ca2+ mobilization is a central
mechanism in the generation of Ca2+ signals for the
regulation of various cell functions. We showed for
the first time that the Ca2+ release via IP3R is activated
by submicromolar concentrations of Ca2+ (Fig. 1). We
also discovered an inhibitory role of Ca2+ at higher
concentrations. Thus, IP3R activity is biphasically

dependent on cytosolic Ca2+ concentration with the
maximum level of activation obtained at 0.3 µM (J.
Gen. Physiol., 1990). We also showed that the effects
of Ca2+ on IP3R activity have no notable delay in exper-
iments using both caged IP3 and caged Ca2+ (Nature,
1992). These results suggest the presence of a positive
feedback loop in IP3R-mediated Ca2+ release. Such a
positive feedback loop is expected to have a major
effect on Ca2+ release kinetics via IP3R (Nature, 1994b).
This notion, which is very popular in the field of Ca2+

signalling, now has a strong molecular basis as shown
below.

We then studied the structure-function relation-
ship of IP3R. IP3R consists of three subtypes (IP3R1,
IP3R2 and IP3R3), that are encoded by different genes
and are expressed in a tissue- and development-spe-
cific manner. In collaboration with Prof. Kurosaki of
Kansai Medical University, we genetically engineered
DT40 B cells to express only one IP3R subtype and

Department of Cellular and
Molecular Pharmacology

Outline and Research Objectives

Our department was founded in 1885 as the first pharmacology department in Japan. It
has had a strong research background in the field of calcium (Ca2+) signalling since Professor
Emeritus Setsuro Eabashi discovered in 1950’s the regulatory role of intracellular Ca2+ con-
centration in muscle contraction. Since then the field of Ca2+ signalling research has expand-
ed extensively: the Ca2+ signal is now known as a molecular switch in a vast array of impor-
tant cell functions including muscle contraction, exocytosis, cell proliferation, immune
responses and regulation of synaptic functions. The present research group led by Professor
Iino is interested in the general principle of the Ca2+ signalling mechanism and is particularly
interested in Ca2+ signalling in neurons and muscle cells at present. We have recently
expanded the scope of our research to various signaling molecules upstream and down-
stream of Ca2+ signals. A notable feature of our department is that we have had an assembly
of staff members with diverse backgrounds, e.g., cell physiology, molecular biology and neu-
robiology. We believe that the collaboration of these people will facilitate the elucidation of
the medical and biological significance of Ca2+ signalling and related subjects.
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Figure 1. IP3 and Ca2+ dependence of IP3R activity. Both IP3 and
Ca2+ are required in the activation of IP3R. 



showed that each IP3R subtype has distinct properties
(EMBO J., 1999). For example, the order of IP3 sensi-
tivity is IP3R2 > IP3R1 >I P3R3. Furthermore, we suc-
ceeded in mapping the Ca2+ sensor region of IP3R1 at
glutamate 2100 (Fig. 2) (EMBO J., 2001). Substitution
of this amino acid by aspartate (E2100D) resulted in a
10-fold decrease in the Ca2+ sensitivity of IP3R1. When
we expressed the E2100D mutant IP3R in DT40 cells,
the rates of increase of Ca2+ concentration and Ca2+

oscillations during an agonist-induced response were
significantly reduced compared with cells expressing
wild-type IP3R1 (Fig. 3). These results demonstrate
that the Ca2+-mediated feedback regulation of IP3R
activity is extremely important for the generation of

spatiotemporal patterns of Ca2+ signals (Fig. 4).

2) Ca2+ imaging using intact tissues.
In order to fully understand the physiological func-

tions of Ca2+-mediated cell signalling mechanisms, it is
important to study Ca2+ signalling in cells that com-
municate with each other within intact tissues. With
this notion in mind, we performed Ca2+ imaging
experiments using intact vascular tissues. This
method successfully revealed that vascular smooth
muscle cells respond to sympathetic nerve stimuli
with Ca2+ waves and oscillations (EMBO J., 1994). To
our surprise, resting arterial smooth muscle cells were
not quiescent in terms of Ca2+ signals. We discovered
spontaneous Ca2+ transients in unstimulated vascular
smooth muscle cells (J. Physiol., 1999). These Ca2+

transients are called “Ca2+ ripples” because their peak
amplitudes were much smaller than those of sympa-
thetic nerve-stimulated Ca2+ responses. Ca2+ ripples
contribute to some extent to the resting tonus of the
vascular wall. Other physiological functions await fur-
ther clarification.

We have now extended the application of the tis-
sue imaging method to intestinal tissues, and have for
the first time succeeded in simultaneous imaging of
Ca2+ signals in smooth muscle cells and interstitial
cells of Cajal, which are the putative intestinal pace-
maker cells (J. Physiol., 2002). This method may help
us elucidate the rhythm-making mechanism in intes-
tinal tissues.

3) Excitation-contraction coupling and malignant
hyperthermia.

In skeletal muscle cells depolarization of the plas-
ma membrane induces Ca2+ release via the Ca2+ release
channel (ryanodine receptor, RyR) on the adjacent sar-
coplasmic reticulum. This process is called excitation-
contraction (EC) coupling and has been studied using
various methods. We have made several important
contributions to clarifying the molecular basis of E-C
coupling. There are three subtypes of RyR (RyR1,
RyR2 and RyR3) encoded by different genes. First, we
showed that RyR1 is critically important for EC cou-
pling (Nature, 1994a). Second, we showed that RyR1
but not RyR2 or RyR3 supports the skeletal muscle EC
coupling (EMBO J., 1996). Third, a stretch of about
100 amino acids (D2 region), which is ~1,300 amino
acids removed from the N terminus of RyR1, is impor-
tant for EC coupling (J. Biol. Chem., 1997). These
results provided a framework for the molecular eluci-
dation of EC coupling.

In relation to this subject, we have identified one
of the genetic causes of malignant hyperthermia, a
complication of general anesthesia with a life-threat-
ening fever, resulting from an abnormality in the
skeletal muscle calcium release channel, RyR1. We
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Figure 2. Ca2+ sensor of IP3R. Glutamate (E) at position 2100
functions as the Ca2+ sensor of IP3R. 

Figure 3. Ca2+ signalling in cells expressing mutant (E2100D)
IP3R with reduced Ca2+ sensitivity. BCR-mediated Ca2+ oscilla-
tion was abolished in cells expressing the mutant IP3R.

Figure 4. Positive feedback regulation of IP3R via the Ca2+ sen-
sor. Ca2+-sensor-mediated positive feedback regulation of Ca2+

release via IP3R is essential for the spatio-temporal pattern gen-
eration of agonist-stimulated Ca2+ release. 



identified a point mutation (L4838V) that is responsi-
ble for the gain-of-function mutation of RyR1 in
malignant hyperthermia patients with marked clinical
symptoms (Jpn. J. Pharmacol., 2002).

We also discovered junctophilin, a protein that is
responsible for the junction formation between the
plasma membrane and the sarcoplasmic reticulum
membrane (Mol. Cell, 2000).

4) IP3 imaging and discovery of a new IP3 signalling
mechanism. 

We have succeeded in visualizing the changes in
intracellular IP3 concentration using the translocation
of the GFP-tagged PH domain of PLC-δ1 (GFP-PHD)
(Science, 1999). Using this method, we showed for the
first time the dynamic changes in the intracellular IP3

concentration (IP3 oscillations and waves) (Fig. 5).
These results show that the IP3 dynamics is an impor-
tant factor for the generation of dynamic spatiotempo-
ral patterns of Ca2+ signals. Furthermore, we applied
this method to measuring the changes in IP3 concen-
tration in cerebellar Purkinje cells and found a novel
Ca2+-mediated IP3 signalling pathway that leads to IP3

production following climbing fiber inputs into
Purkinje cells (Neuron, 2001) (Fig. 6).

Current Research

Based on the results of our studies of Ca2+ sig-
nalling, we recognize the importance of the spatiotem-
poral distribution of signalling molecules in defining
cell signals. Thus, global Ca2+ waves and oscillations in
smooth muscle cells result in contraction of the cells,
while localized, transient rises at subplasmalemmal
regions (Ca2+ sparks) result in relaxation of the cells.
We, therefore, believe that it is extremely important
to visualize the spatiotemporal distribution of sig-
nalling molecules within intact cells. To that end, we
are currently engaged in the development of indica-
tors of important signalling molecules (see below).
Two types of excitable cells, neurons of the central
nervous system and smooth muscle cells, are our cur-
rent target cells. In particular, neurons have distinct
cell polarity, therefore the spatiotemporal distribution
of signalling molecules should be of great importance
for the functions of neurons.

1) Development of novel signal indicators.
We are currently involved in the development of

new genetically coded indicators of various important
cell signals including nitric oxide (NO), protein phos-
phorylation and a Ca2+-dependent transcription factor.
Some of the indicators are now being expressed in
cells for analysis, and others are now close to applica-
tion to cells.

2) Ca2+ signalling in Purkinje cells and synaptic
plasticity.

Ca2+ and IP3 dynamics in Purkinje cells are now
studied in Purkinje cells in conjunction with the
molecular basis of synaptic plasticity. We use both
confocal and two-photon excitation microscopies to
observe signals in individual dendrites.

3) Molecular approaches to the study of IP3R-
mediated Ca2+ signalling.

We have identified the Ca2+ sensor region of IP3R
and showed that a mutation at this site resulted in
the inhibition of Ca2+ signals. We are introducing this
mutation to various cells to inhibit Ca2+ signals.
Through this approach it will be possible to clarify the
roles of Ca2+ signals in various cells.

Future Prospects

1) Elucidation of the relationship between Ca2+

signalling and cell functions. 
Intracellular Ca2+ signals exhibit extremely dynam-

ic changes both temporally and spatially. Such proper-
ty allows the Ca2+ signal to be an extremely versatile
switch regulating diverse cell functions; from trans-
mitter release in neurons to cell proliferation, and
from muscle contraction to apoptosis. The role of Ca2+

signals in skeletal muscle contraction has been thor-
oughly clarified. However, there are still many cell
functions in which Ca2+ signals are thought to play
important regulatory roles, but their mechanisms
remain elusive. We would like to elucidate the rela-
tionship between the Ca2+ signalling mechanism and
the regulation of cell functions in all such frontiers.

2) Visualization and analysis of molecular events
at synapses during synaptic plasticity. 

Among many cell functions, we are particularly
interested in those of neurons, which have such a
unique cell polarity and provide an excellent platform
for spatiotemporal cell signalling. We are interested in
cell signals upstream and downstream of the Ca2+ sig-
nals. Combining new signal indicators and imaging
methods, we wish to visualize the spatiotemporal dis-
tribution of cell signals in order to elucidate molecular
events at the synapses during synaptic plasticity that
underlies learning and memory.

Research Grants

1. Core Research for Evolutional Science and
Technology (CREST) from Japan Science and
Technology Cooperation “Calcium Signalling
Research with Advancement of Imaging and
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Molecular Genetic Methods“ (Years 1996-2000)
¥676,312,000.

2. Grant-in-Aid for Scientific Research (Specially
Promoted Research) from the Minisitry of Education,
Science, Sports and Culture. “Visualization of
Intracellular Signal Flow” (Years 2000-2004)
¥430,000,000.
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Past Research and Major Accomplishments

The NMDA subtype of GluR is unique in function-
al properties among many neurotransmitter receptors
and ion channels mediating neural signaling in the
brain. The NMDA receptor channel is gated both by
ligands and by voltage, and is highly permeable to
Ca2+. These characteristics of the NMDA receptor
directly relate to its important physiological roles in
synaptic plasticity as a molecular coincidence detec-
tor. Some forms of long-term potentiation (LTP) and
long-term depression (LTD), which are thought to
underlie learning and memory, are critically depend-
ent on the NMDA receptor channel. 

Molecular characterization of the NMDA receptor
We elucidated the molecular diversity of the

NMDA receptor by molecular cloning. Highly active
NMDA receptor channel was formed in vitro by co-
expression of two members of GluR subunit families,
that is, the GluRε (NR2) and GluRζ (NR1). There are
four members in the ε subunit family, whereas only
one member is known in the GluRζ subunit family
except for the splice variants. All of the NMDA recep-
tor channel subunits possess asparagine in segment
M2. Replacement by glutamine of the asparagine in
segment M2 of the GluRε2 and GluRζ1 strongly
reduced the sensitivity to Mg2+ block of the NMDA
receptor channel. Since there is strong evidence that
Mg2+ produces a voltage-dependent block of the chan-
nel by binding a site deep within the ionophore, these

results are consistent with the view that segment M2
constitutes the ion channel pore of the NMDA recep-
tor channel.

At the embryonic stages, the GluRε2 (NR2B) sub-
unit mRNA is expressed in the entire brain, and the
GluRε4 (NR2D) subunit mRNA in the diencephalon
and the brainstem. After birth, the GluRε1 (NR2A)
subunit mRNA appears in the entire brain, and the
GluRε3 (NR2C) subunit mRNA mainly in the cerebel-
lum. The expression of the GluRε2 subunit mRNA
becomes restricted to the forebrain, and that of the
GluRε4 subunit mRNA is strongly reduced. The
GluRζ1 subunit mRNA is found ubiquitously in the
brain during development. The four GluRε subunits
are also distinct in functional properties and regula-
tion. Thus, multiple GluRε subunits are major deter-
minants of the NMDA receptor channel diversity, and
the molecular compositions and functional properties
of NMDA receptor channels are different depending
on the brain regions and developmental stages. These
findings raise an important question whether the
molecular diversity underlies the various physiological
roles of the NMDA receptor channel. 

Physiological roles of multiple NMDA receptor
subtypes

To examine the functional roles in vivo of the
diverse NMDA receptor subtypes, we generated
mutant mice defective in respective GluRε subunits by
gene targeting. Disruption of the GluRε1 gene results
in reduction of hippocampal LTP and impairment of
Morris water maze learning. In GluRε1 mutant mice,
thresholds for both hippocampal LTP and contextual
learning increased. The ablation of the GluRε2 sub-
unit also impaired synaptic plasticity in the hippocam-
pus. The reduction of GluRε1 and GluRε2 affected the
plasticity of the hippocampal CA3 region in a synapse-
specific manner. These results indicate that the
NMDA receptor GluRε1 and GluRε2 subtypes play a
key role in synaptic plasticity, learning and memory. 

GluRε2 mutant mice died shortly after birth and
failed to form the whisker-related neural pattern (bar-

Department of 
Molecular Neurobiology

Outline and Research Objective

We have been investigating the molecular mechanism of brain functions. Current
research activities are focused on the glutamate receptor (GluR) and learning and memory.
We elucidated the molecular diversity of the N-methyl-D-aspartate (NMDA)-type GluR and
discovered the novel δ subfamily of GluR by molecular cloning. Roles of these GluRs in
brain functions have been studied by gene targeting.
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relettes) in the brainstem trigeminal complex. In con-
trast, the barrelette formation was normal in GluRε4
mutant mice. These results show the involvement of
the GluRε2 subunit in the refinement of the synapse
formation of periphery-related neural patterns in the
mammalian brain. Heterozygous mutant mice with
reduced GluRε2 subunit of the NMDA receptor
showed strongly enhanced startle responses to
acoustic stimuli. On the other hand, heterozygous and
homozygous mutation of the other NMDA receptor
GluRε subunits exerted little or only small effects on
acoustic startle responses. Thus, the NMDA receptor
GluRε2 plays a role in the regulation of the startle
reflex. GluRε4 mutant mice exhibited reduced sponta-
neous activity, while GluRε3 mutant mice showed lit-
tle obvious deficit. GluRε1 and GluRε4 differentially
contributed to pain modulation.

Discovery and functional roles of GluRδ2 in the
cerebellum

The wealth of knowledge on the neural circuits in
the cerebellum makes the cerebellum an ideal system
to study the molecular mechanism of brain function.
By molecular cloning, we found a novel GluR subfami-
ly named GluRδ. GluRδ2 was selectively localized in
cerebellar Purkinje cells. Furthermore, its intracellular
localization was restricted to the parallel fiber-
Purkinje cell synapses. The carboxyl terminus of
GluRδ2 interacted with delphilin containing a single
PDZ domain, formin homology (FH) domains and a
coiled-coil structure. Analyses of GluRδ2 mutant mice
revealed that the GluRδ2 subunit was essential in
motor coordination and cerebellar LTD and in refine-
ment and maintenance of Purkinje cell synapses. 

We investigated eyeblink conditioning in GluRδ2
mutant mice to elucidate its cerebellar cortical neural
mechanism, with reference to the temporal relation-
ship of conditioned and unconditioned stimuli. In the
delay paradigm, in which a tone (CS) overlapped tem-
porally with a periorbital shock (US), GluRδ2 mutant
mice exhibited a severe impairment in learning.
However, in the trace paradigm in which a stimulus-
free trace interval up to 500 ms intervened between
the CS and US, GluRδ2 mutant mice learned as suc-
cessfully as the wild-type mice even with 0 ms-trace
interval. We then examined the delay and trace eye-
blink conditioning in NMDA receptor GluRε1 mutant
mice. In delay conditioning, GluRε1 mutant mice
attained a normal level of the conditioned response
(CR), although acquisition was a little slower than in
wild-type mice. In contrast, GluRε1 mutant mice
exhibited severe impairment of the attained level of
the CR and disturbed temporal pattern of CR expres-
sion in trace conditioning with a longer trace interval
of 500 ms. These results suggest that neural sub-
strates underlying eyeblink conditioning are different

depending on the temporal overlap of the conditioned
and unconditioned stimuli. 

Current Research

These studies show that GluRs play key roles in
memory acquisition and neural pattern formation.
The memory signaling in the adult brain may share
the common molecular mechanism with the activity-
dependent synapse refinement during neural develop-
ment. To further investigate the molecular basis of
higher brain function, we are developing the condi-
tional gene targeting in the C57BL/6 mouse genetic
background and the molecular genetics of zebrafish. 

Conditional gene targeting in C57BL/6 genetic
background 

We developed an efficient homologous recombina-
tion system using ES cells derived from C57BL/6
strain. For a cell type-specific and temporal regulation
of gene targeting in the brain, we have generated
mouse lines that express Cre recombinase-proges-
terone receptor fusion (CrePR) gene specifically cere-
bellar granule cells, cerebellar Purkinje cells, hip-
pocampal CA3 pyramidal neurons and striatal spiny
neurons. Crossing of target mice first with FLP mice
to remove the neo selection marker gene and then
with Cre mice has yielded mutant mice lacking GluR
genes in specific neurons. 

Molecular genetics of zebrafish
Elucidation of how the neural network is formed

and modulated is essential to understand how the
brain is functioning. The retinotectal projection and
olfactory systems in transparent zebrafish are suitable
to analyze synapse formation in vivo. We are develop-
ing a novel strategy that visualizes and manipulates
developing neurons in vivo.

Future Prospects

Combination of molecular genetic approaches in
mice and zebrafish will facilitate our understanding of
the mechanism of higher brain function at the molec-
ular, cellular and neural network levels. 

Research Grants
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Outline and Research Objectives

The Department of Human Pathology was established in 1997, originating from the First
Department of Pathology of the Faculty of Medicine. The Department of Human Pathology is
specifically dedicated to the research of anatomical and surgical pathology of human diseases.

The Department of Pathology was established in 1887 and has a long history of both
anatomical and experimental pathology. Professor Dr. Katsusaburo Yamagiwa (professor:
1905-1923) was the first in the world who succeeded in inducing skin carcinoma on rabbit
ears with coal tar in 1908. He was also known to publish a book regarding the carcinogene-
sis of the stomach. The First and the Second Department Pathology, like as one unit, were
engaged in research, diagnosis and teaching. The main research topics of the Department in
one hundred years, either anatomical or experimental, varied according to the specialties of
its professors and the academic demands of the time in Japan. A brief list of the topics
includes clonorchiasis, tsutsugamushi disease, beriberi and salivary gland hormones which
were investigated before World War II, and thereafter pathology of atomic bomb injuries,
tuberculosis, hepatic disorders, bone marrow pathology and neoplastic diseases of various
organs (e.g., stomach, liver, and bone). The experimental aspects of pathology are now suc-
ceeded and have been developed by the Department of Molecular Pathology.

The practice of anatomical pathology was a basis of research in the past, but it still consti-
tutes a source of ideas even in the research-oriented pathology. The number of autopsies con-
ducted from 1883 to the present has reached 33,950 and in spite of the current decline in the
autopsy rate, one hundred autopsies are still performed each year. Surgical pathology has
increasingly become important in the practice of pathology. The laboratory of surgical pathol-
ogy in the University Hospital, which was established in 1955, became an independent divi-
sion of the central laboratory of the hospital in 1975. After the integration of the Branch
Hospital into the University Hospital in 2001, the numbers of histological and cytological
specimens examined each year are expected to be more than 12,000 and 20,000, respectively.
The division has been run with the cooperation of the Department of Pathology.

The Department of Human Pathology has succeeded the classical aspects of the
Department of Pathology. Its mission is to be the bridge between clinical medicine and basic
life sciences. Its research objectives are (1) to discover a new entity of human diseases based
on the practice of anatomical and surgical pathology, (2) to clarify disease mechanisms based
on morphology, and (3) to function as a “museum” for various forms of human disorders.
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Professor and Chair Masashi Fukayama, M.D., D.M.Sc.
(1999-)

Associate Professors Toshiro Niki, M.D., D.M.Sc., Ph.D.
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Past Research and Major Accomplishments

Our research projects in the past ten years attempt
to investigate the role of chronic inflammation in the
development and progression of carcinoma. We
focused our investigations on the following diseases:

(1) Epstein-Barr virus (EBV)-associated neoplasms,
such as gastric carcinomas, pyothorax-associated lym-
phoma (PAL), Hodgkin’s disease and AIDS lym-
phomas, and (2) lung carcinomas in patients with pul-
monary fibrosis and lung adenocarcinoma with cen-
tral scar formation.

1. EBV-associated neoplasms
EBV is the first virus that was identified in a human

neoplastic cell in 1963. More than 90% of the world pop-
ulation is infected with EBV before adolescence, and it is
thought that certain small populations develop EBV-
associated malignancy in an endemic manner, such as
Burkitt’s lymphoma in equatorial Africa and nasopha-
ryngeal carcinoma in Southern China. However, recent
advances in molecular biological techniques have
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demonstrated that various neoplasms in the general
population are associated with EBV infection.

1-1) EBV-associated gastric carcinoma
EBV-associated gastric carcinoma is now consid-

ered to be the most common among EBV-associated
neoplasms, and its frequency is 10% or less of gastric
carcinomas in Japan. We found that EBV-associated
gastric carcinoma is a distinct subgroup of gastric car-
cinoma, and that it develops against a background of
severe atrophic gastritis. In our evaluation of genetic
abnormalities, EBV-associated gastric carcinoma was
found to be remarkable in its paucity of loss of het-
erozygosity (LOH) and microsatellite instability.

Since it is difficult to maintain epithelial cells in
vitro in the latent form of EBV infection, we estab-
lished one strain of EBV-associated gastric carcinoma
transplantable to severe combined immunodeficiency
(SCID) mice, which faithfully maintains the original
EBV and the expression of EBV-related genes.
Applying the DNA-chip analysis to the gastric carcino-
ma strains with or without EBV-infection in SCID
mice, we clarified the expression profile specific to
EBV-associated gastric carcinoma, and found that the
expression of IL1-β is markedly up-regulated in this
type of carcinoma. Of interest is the observation that
IL1- β facilitates the growth of a gastric cancer cell
line, suggesting that it is an autocrine growth factor in
EBV-associated gastric carcinoma.

1-2) EBV-associated lymphomas
PAL develops within the pleural cavity of patients

who had a 20-50-year history of pyothorax following
tuberculous pleuritis or an artificial pneumothorax for
the treatment of pulmonary tuberculosis. Although
the reason is not clear at present, most patients of
PAL are Japanese. We discovered in 1993 that EBV is
causally associated with PAL and that PAL shows the
same expression pattern of EBV latency genes as that
of AIDS lymphomas.

2. Lung carcinoma
Lung cancer is the major cause of cancer-related

deaths among Japanese. Since one of our specialties is
the pathology of lung and thymus, two issues are under
investigation, that is, the relationship between pul-
monary fibrosis and development of lung cancer, and the
role of fibrosis in the progression of adenocarcinoma.

2-1) Idiopathic pulmonary fibrosis and lung carci-
noma

We evaluated the frequency of lung cancer among
the patients with idiopathic pulmonary fibrosis (IPF)
by performing autopsy-based case control study.
Then, we morphologically evaluated the atypical
epithelial proliferation in the honeycombed area.

Although squamous metaplasia is much more fre-
quent in the honeycombed area of IPF patients with
lung carcinoma, we confirmed the necessity to evalu-
ate the genetic abnormalities in minute foci of atypical
epithelial cells in tissue sections.

2-2) Small adenocarcinoma
Among nonsmall cell carcinomas of the lung, the

prognosis of adenocarcinoma is relatively poor. One-
third of the patients with stage I adenocarcinoma die
of the disease within five years after surgery, and the
5-year recurrence rate is as high as 20% for adenocarci-
nomas of less than 2 cm in diameter. In our study of
small adenocarcinoma, inactivation of p16 may play a
role in accelerating scar formation and lymph node
metastasis, and through these mechanisms p16-inacti-
vation may contribute to a poor prognosis of the
patients.

Current Research

1. EBV-associated neoplasms
1-1) Global methylaion in EBV-associated gastric
carcinoma

Recently we discovered the phenomenon of global
and nonrandom methylation of the promoter region
of cancer-associated genes in EBV-associated gastric
carcinoma. Such a global methylation was not
observed in EBV-negative carcinomas. One of the
important roles of DNA methylation is to act as a
defense against extrinsic pathogens. The latent infec-
tion of viruses in either episomal (EBV), or integrated
form (human immunodeficiency virus type 1 or
human T-cell leukemia-virus type-1), is restricted by
methylation of viral genomes. Thus, we are now
investigating a possible mechanism; that is, overrid-
den methylation of cellular genes suppresses exprs-
sion of important genes of EBV-infected epithelial
cells, leading to the development of carcinoma.

1-2) EBV-associated lymphomas and human her-
pes virus 8

Human herpes virus 8 (HHV8) was first discovered
in tissues of Kaposi sarcoma in 1994, and is associated
with primary effusion lymphoma and multicentric
Castleman’s disease. However, its epidemiology in
lymphoproliferative disorders and its relation to EBV
have not been fully clarified. We are now investigat-
ing the molecular epidemiology of HHV8-associated
diseases in Japan and Asian countries.
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2. Lung carcinoma
2-1) Laser capture microscopy-assisted analysis of
precursor lesions

Laser capture microscopy (LCM) is now widely
applied to analysis of precursor lesions of various car-
cinomas. We are also applying it to the evaluation of
epithelial cells of honeycombed areas in the diseased
lungs of IPF patients, and atypical epithelial cells of
adenomatous hyperplasia, a precursor of bronchi-
oloalveolar carcinoma of the lung. Nuclei of target
cells directly obtained from paraffin-embedded sec-
tions are subjected to PCR-based analysis.

Invasion-associated gene expression: Niki et al
demonstrated the colocalization of cox-2 and laminin-
5 at the invasive front of early-stage lung adenocarci-
nomas. Current data suggest that p53 abnormalities
and EGFR signaling are involved in the aberrant
expression of these proteins. Coregulation and inter-
action of these molecules at the invasive front of can-
cer may facilitate tumor angiogenesis and invasion in
a coordinated manner. Several on-going projects
investigate the expression of invasion-associated pro-
teins in lung adenocarcinoma, including S100-related
proteins. We are also developing a technique that
enables us to apply DNA-chip analysis to tiny tissues
of the invasive front using the LCM-assisted sam-
pling.

2-2) Morphological analysis of lung carcinoma and
thymic tumors

It is still necessary to review the histology of these
neoplasms in order to develop an evaluation system
for invasiveness and to identify the specific subgroups
of neoplasms.

Future Prospects

There are two opposite directions that pathology is
expected to pursue at present and in the future. One is
to be included among the fields of life science and cell
biology. The other is to remain a basic field for clinical
medicine, which in its essence is a good partner and
critic of clinical medicine. To keep up with the grow-
ing demand for an intimate relationship with clinical
medicine, we have decided to combine our department
with the Division of Surgical Pathology of the
University Hospital. The union is expected to facilitate
cross talks between pathology and clinical medicine,
which will lead us to our goal, namely, the discovery
of a new entity of human diseases and the clarification
of their mechanisms based on morphology.

We will also be obligated to maintain the museum
function of human pathology. Since we have archives
of paraffin blocks, including more than 20,000 autop-
sy specimens that were accumulated in these past 100

years, a new molecular approach will clarify changes
of disease profiles in Japan in the 20th century.

Research Grants
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from the Ministry of Education, Science, Sports and
Culture of Japan. “Pulmonary fibrosis and develop-
ment of lung carcinoma. Analysis of dysplasic and
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2. 1999-2002: Grant in Aid for Scientific Research (B)
from the Ministry of Education, Science, Sports and
Culture of Japan. “Molecular epidemiology of human
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3. 2001: Grant in Aid for Scientific Research on a
Priority Area (C) from the Ministry of Education,
Science, Sports and Culture of Japan. “ Establishment
of gene diagnosis system for lung adenocarcinoma.”

4. 2002: Grant in Aid for Scientific Research on a
Priority Area (C) from the Ministry of Education,
Culture, Sports, Science and Technology of Japan. “
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from the Ministry of Education, Culture, Sports,
Science and Technology of Japan. “Pathogenesis of
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Past Research and Major Accomplishments

Members of the TGF-β superfamily bind to two
different types of serine/threonine kinase receptors,
and activate intracellular signaling molecules, the
Smads. Smads move into the nucleus and regulate
transcription of target genes, including c-myc and
cyclin-dependent kinase inhibitors. Signaling by
Smads is regulated by various molecules, including
inhibitory Smads (I-Smads) and transcriptional co-
repressors, c-Ski and SnoN (Figure 1).

We isolated cDNAs for TGF-β type I receptor
(TbR-I, also called ALK-5) in 1993 [3]. In addition, we
have cloned five additional type I receptors, which
turned out to be the type I receptors for BMPs and

Department of 
Molecular Pathology

Outline and Research Objectives

Our department has a more than 100-year history from its establishment as the
Department of Pathology. The Second Department of Pathology has changed its name to
the Department of Molecular Pathology; after the retirement of Dr. Takatoshi Ishikawa, Dr.
Miyazono began to work as the Professor of the Department.

Our research is focused on molecular mechanisms of carcinogenesis, using molecular bio-
logical techniques. Transforming growth factor-b (TGF-β) is a potent growth inhibitor for
many cells, and perturbations of TGF-b signaling result in progression of various cancers.
We are interested in the signaling mechanisms of the TGF-β superfamily, including TGF-β
and bone morphogenetic proteins (BMPs), and studying how TGF-β signals regulate pro-
gression of various cancers, e.g. colorectal cancer.

We are also interested in the pathogenesis of vascular diseases. Signals induced by TGF-
β and BMPs play important roles in the development and homeostasis of blood vessels.
Abnormalities in TGF-β/BMP signals result in genesis of certain vascular disorders. We have
recently started to investigate the mechanisms of growth and differentiation of murine
embryonic stem (ES) cells. Using an in vitro system, we are trying to regulate the differenti-
ation of ES cells into smooth muscle cells (SMCs) and endothelial cells (ECs). The results
will be useful for the development of new strategies for treatment of cancers and vascular
diseases.
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activins [6], and the type II receptor for BMPs (BMPR-
II) [11]. Using these receptors, we demonstrated how
the members of the TGF-β superfamily bind to differ-
ent combinations of type II and type I receptors.

During our studies of intracellular signaling acti-
vated by the serine/threonine kinase receptors, we
have cloned one of the mammalian I-Smads, Smad6
[17], and reported that Smads can be classified into
three subclasses, i.e. R-Smads, Co-Smads, and I-Smads
[18]. Moreover, we demonstrated how I-Smads inhibit
signaling activities of the TGF-β superfamily
cytokines [27, 29, 44]. We have shown that E3 ubiqui-
tin ligases, Smurfs, interact with I-Smads, recruit
them from the nucleus to the cell surface receptor
complexes, and induce ubiquitination and degrada-
tion of the type I receptors [40, 48]. These findings
suggested that Smurfs support the inhibitory activity
of I-Smads in TGF-β superfamily signaling.

We have also investigated the mechanisms by
which Smads regulate transcription of target genes of
the TGF-β superfamily cytokines. We have shown
that Smads interact with various transcription factors,
including the vitamin D3 receptor and Runx proteins
(also known as Cbfa/AML/PEBP2α proteins) [25, 30,
37], which play important roles for TGF-β superfamily
cytokines in exhibiting various biological effects in
different types of cells. In addition, we demonstrated
that Smads interact with transcriptional co-activators,
p300 and CBP, and transcriptional co-repressors, c-Ski
and SnoN [26, 31]. c-Ski was originally identified as
an oncogene. Our findings suggest that c-Ski may reg-
ulate growth and differentiation of various cells
through regulating the actions of Smads.

We are also studying vascular diseases induced by
perturbation of the TGF-β/BMP signaling systems.
Hereditary hemorrhagic telangiectasias (HHTs) are
induced by mutations of the human endoglin or ALK-
1 genes. ALK-1-null mice exhibit vascular abnormali-
ties reminiscent of human HHT [34]. Primary pul-
monary hypertension (PPH) is induced by mutations
of BMPR-II; however, we have shown that mutations

occur in various portions of the BMPR-II in PPH
patients, which may contribute in different fashions
to the pathogenesis of this disease [47]. Using aden-
ovirus vectors containing constitutively active forms
of TGF-β type I receptor (ALK-5) or ALK-1, we have
identified target genes induced by these receptors.
These findings will become useful for our future stud-
ies designed to elucidate the mechanisms of patho-
genesis of vascular diseases induced by abnormalities
of TGF-β and BMP signaling.

Current Research

Our current research activities are focused on two
major projects. First, we are trying to elucidate the
signaling mechanisms of the TGF-β superfamily
through Smad proteins, and to modulate TGF-β sig-
naling by various molecules. Many tumor cells are
resistant to the growth inhibitory activity of TGF-β.
Thus, perturbations of TGF-β superfamily signaling
result in progression of various cancers, including
hereditary non-polyposis colorectal cancer (HNPCC)
and pancreatic cancer (Figure 1). However, the molec-
ular mechanisms of the resistance to effects of TGF-β
are still not fully understood. We have recently
shown that cis-compound disruption of murine
Smad2 gene accelerates malignant progression of
intestinal tumors in Apc knockout mice [49].
Moreover, we have shown that TGF-β regulates tran-
scription of c-myc through Smads [45], and we are
currently studying the molecules that regulate c-myc
transcription together with Smads, including the TCF-
4/Lef-1 family of transcription factors.

We have shown that I-Smads and c-Ski/SnoN neg-
atively regulate TGF-β signaling. Based on their three-
dimensional structures, we are trying to elucidate
how these inhibitory molecules interact with the
TGF-β receptors or Smads. We are also trying to iden-
tify novel molecules that regulate TGF-β/BMP signal-
ing by yeast two-hybrid systems and DNA microarray
analyses. Experiments using Xenopus embryos which
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Figure 2. Differentiation of ES cells into ECs and SMCs in vitro.



we have recently started in our laboratory will be use-
ful for examining the biological activities regulated by
these molecules. Although perturbations of TGF-β sig-
naling result in malignant progression of tumors,
tumor cells by themselves produce large amounts of
TGF-β, which induce progression of tumors through
induction of neovascularization, inhibition of immune
function, and accumulation of extracellular matrices.
We have recently found that adenoviruses containing
Smad7 and c-Ski prevented metastasis of breast
tumors in nude mice. Thus, molecules that negatively
regulate TGF-β signaling may be useful for regulation
of progression and/or metastasis of certain cancers.

Our second project is to study the growth and dif-
ferentiation of murine ES cells. Formation of new
blood vessels involves the proliferation and differenti-
ation of endothelial progenitor cells (EPCs) circulating
in peripheral blood. We are studying whether TGF-β
superfamily signals play roles during the differentia-
tion of EPCs into endothelial cells (ECs) and smooth
muscle cells (SMCs) using an in vitro ES cell system
(Figure 2). Our preliminary findings suggest that the
balance of two major signaling pathways of the TGF-β
superfamily cytokines, i.e. TGF-β-like signals and
BMP-like signals, plays important roles in the differ-
entiation of EPCs into ECs and SMCs. We also found
that TGF-β regulates differentiation and formation of
tight junction of ECs. Moreover, we have obtained
some evidence that certain fractions of ECs express
specific markers for lymphatic ECs, suggesting that
lymphangiogenesis may be induced from EPCs.

Future Prospects

Our future goals will include further elucidation of
signaling mechanisms of the TGF-β superfamily
cytokines. Inhibition of TGF-β signaling by I-Smads
or transcriptional co-repressors appears to be a power-
ful method of preventing tissue fibrosis and cancer
metastasis. Development of molecules that regulate
TGF-β signaling pathways may thus be useful for
treatment of various clinical disorders. We will also
extend our research to generate cells of different line-
ages from murine ES cells. Our knowledge of TGF-β
and other cytokine signaling pathways will be useful
in these projects. Generation of ECs and SMCs from
ES cells will be valuable for treatment of various vas-
cular diseases. Moreover, generation of lymphatic ECs
will be useful for identification of genes specifically
expressed in lymphatic tissues. These studies will
thus be beneficial not only for application of these
cells in the field of regenerative medicine, but also for
development of new strategies for diagnosis and treat-
ment of metastatic tumors.
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Department of 
Microbiology

Outline and Research Objectives

Microbial disease has been recognized as the major threat to human health throughout
the history. Despite the development of preventive and therapeutic interventions against
some pathogenic microbes, infectious disease is still one of the most significant medical
problems. On the other hand, microbial organisms have served as a useful model as well for
elucidating the human molecular mechanisms of a variety of biological events, providing
useful insights into life science. Efforts have also been initiated by a number of research
group to utilize animal viruses as a tool for human gene therapy. In order to familialize stu-
dents with these issues, importance of microbiology in medical education is increasing more
rapidly than ever. To fulfill this requirement, our department, as the only basic microbiology
unit in the Faculty and Graduate School, currently assumes a responsibility for teaching bac-
teriology and virology to medical undergraduates, and for educating graduate students in a
field of virology on animal RNA viruses.

Our major research interest is to elucidate molecular mechanisms for species-, tissue-,
and cell-specific pathogenicity of poliovirus and hepatitis C virus. For this purpose, we
attempt to identify viral and host factors required for the viral replication and dissemination
in animal model. Tissue and cell distribution of host factors in host species or animal model
may give an insight into molecular pathogenesis of those RNA viruses. Thus, the main
objectives in our department are as follows;

I. Replication, dissemination, and neurovirulence of poliovirus
Poliovirus (PV), the causative agent of poliomyelitis, is a human enterovirus that belongs

to the Picornaviridae. The genome of PV is a single-stranded RNA of positive polarity and
consists of approximately 7500 nucleotides (nt). To this RNA, a small protein VPg is
attached at the 5’end, and poly(A) at the 3’ end. PV mRNA does not have VPg and starts
with simple pU. Thus PV mRNA is an exceptional eukaryotic mRNA. An internal ribosome
entry site (IRES) was identified in the 5’ untranslated region (UTR) of the RNA.

Natural PV infection in humans is thought to begin with oral ingestion. After ingestion,
the virus multiplies in the alimentary mucosa; the tonsils and Peyer’s patches are possibly
also invaded early in the course of infection. Following multiplication in these loci, the virus
moves into the deep cervical and mesenteric lymph nodes and then into the blood.
Neutralizing antibodies to PV in the blood prevent the development of poliomyelitis, which
suggests that viremia is necessary for the spread of virus to the central nervous system
(CNS). The circulating virus then invades the CNS and replicates in neurons, particularly the
motor neurons. There are two possible routes through which PV can enter the CNS. One is
virus permeation through the blood-brain barrier (BBB) and the other is virus transmission
via peripheral nerves. Paralytic poliomyelitis occurs as a result of neuronal destruction.
Specifically, we are working on the following projects.

1. Roles of human PV receptor (hPVR) in PV infection.
2. Molecular mechanisms for BBB permeation of PV.
3. Molecular mechanisms for retrograde axonal transport of PV.
4. Replication of PV in neurons.

II. Replication and pathogenesis of hepatitis C virus
Hepatitis C virus (HCV), the main causative agent of non-A, non-B hepatitis, is a member

of Flaviviridae. Chronic infection of HCV frequently leads to liver cirrhosis and hepatocellu-
lar carcinoma (HCC). The genome of HCV is a single-stranded RNA of positive polarity and
consists of approximately 9500 nt. An IRES was found in the 5’ portion of the HCV RNA
like PV RNA, although it is not known whether the 5’ end is capped or not. As for the 3’
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Past Research and Major Accomplishments

1. Structural analysis of the 5’ termini of all the PV
specific RNAs and proposal of VPg-primer theory
of PV RNA synthesis.

2. Determination of the primary structure of the
genomes of all three attenuated PV serotypes

3. Construction of infectious cDNA clone of the
attenuated PV strain (Sabin 1 strain) and first gene
manipulation of animal RNA virus using the infec-
tious clone.

4. Proposal of new copy choice model of RNA
genome for its deletion and recombination events.

5. Molecular genetic analysis of the attenuation phe-
notype of type 1 PV.

6. Construction of new attenuated PV strains based
on knowledge of stability of attenuation muta-
tions.

7. Discovery of hPVR.

8. Establishment of hPVR/transgenic (Tg) mice sus-
ceptible to PV.

9. Analysis of interaction between PV and hPVR.
10. Formation of a concept “IRES-dependent virus tro-

pism”.
11. Study on dissemination pathway of PV using Tg

mouse model.
12. Subcellular localization of hPVR in polarized cells.
13. Response of neural cells to poliovirus infection.
14. Discovery of HCV IRES

Current Research

1. There are two isoforms of functional human PV
receptors, hPVRα and hPVRδ. These two iso-
forms differ only in a part of amino acid sequence
within the cytoplasmic domain. Basolateral sort-
ing signal was identified in the cytoplasmic
domain of hPVRα but not hPVRδ. Indeed, hPVR
αlocalizes to the basolateral membran and hPVR
δ apical membrane. It is possible that PV infec-
tion occurs by using hPVRδin the human alimen-
tary tract.

2. Using a hPVR/Tg mouse model, we have shown
that PV permeates the BBB at a fairly high rate,
independently of the presence of hPVR or virus
strain-specific effects. Thus, some host cell mole-
cules other than hPVR must be involved in the
BBB permeability of PV. We are currently investi-
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UTR, the HCV RNA does not have a poly(A) tail but a poly(U/C) tract of 80-130 nt followed
by a highly conserved 98 nt sequence among HCV isolates, termed the X region. Thus, HCV
RNA has an unique structure as an eukaryotic mRNA. Specifically, we are working on the
following projects.

1. Molecular mechanisms for development of HCC by HCV infection.
2. Replication mechanisms of HCV RNA replicon.

III. IRES-dependent virus tropism
Virulent strains of PV can replicate well both in the CNS and the alimentary mucosa,

whereas attenuated strains of PV cannot replicate well in the CNS although these strains
have a strong replicating capacity in the alimentary mucosa. Therefore, virulent and attenu-
ated PV strains have different tissue tropism each other. Relatively strong determinant for
the attenuation phenotype was identified in the 5’ UTR within the IRES. It is possible that
IRES activity differ in tissues, and that viral replication capacity reflects the IRES activity.

IRES was first described for picornavirus RNAs, and later for many cellular mRNAs as
well as other viral RNAs. Nucleotide sequences that serve as IRES, so far discovered, have a
variety of lengths and predicted secondary structures, although all of them have a similar
function in translation initiation. Existence of a variety of IRES structures suggests that dif-
ferent sets of trans-acting cellular factors are required for activity of individual IRESs.
Cumulative evidence suggests that cellular factors required for IRES activities are quantita-
tively and/or qualitatively different in individual IRESs. Specifically, we are working on the
following projects.

1. Construction of recombinant viruses that have mutated IRESs.
2. Identification of host factors required for activity of various IRESs.
3. Establishment of method for measuring IRES activity in vivo.



gating which host molecules are involved in this
dissemination process.

3. Our recent results strongly suggest the following;
Intramuscularly inoculated PV is incorporated by
hPVR-mediated endocytosis at synapses without
conformational change. The endosomes contain-
ing PV is associated with dynein motor molecule,
and retrogradely transported to neuron cell body
along microtubules. After the retrograde transport
through the axon, lytic replication of PV occurs in
the cell body. The virulent and attenuated PV
strains do not show significant difference in effi-
ciency of this dissemination route in a hPVR/Tg
mouse model. We are attempting to prove the
above bypothesis.

4. PV-infected neural cells do not show cytopathic
effect when the infected cell cultures are added
with anti-PV or anti-PVR antibodies 2 hours after
the infection. Similar phenomenon cannot be
observed in PV-infected HeLa cells. We precisely
analyzed this phenomenon, and found that PV
IRES activity was inhibited in the infected neural
cells, and that PV-specific 2A protease was trans-
ported to the nucleus, and therefore translation
initiation factor eIF4G was restored in the infected
cells. We are currently attempting to elucidate
why PV IRES activity is inhibited in the infected
neural cells.

5. Development of cancers always accompanies
mutations in chromosomes. Although HCV
genome does not have any specific tumor gene, it
is possible that some HCV gene products induce
instability of human chromosome structure. We
found that nuclear transport system was disturbed
by HCV core protein. This may result in instability
of human chromosome structure in the HCV-
infected hepatocytes. We are now investigating
interaction between HCV core protein and nuclear
transport receptors.

6. Chimeric PV whose IRES was replaced by HCV
IRES was constructed. This recombinant virus can
replicate well in the liver of hPVR/Tg mice but not
in the brain of the mice. This indicates that HCV
IRES is active in the liver but not in the brain. The
results support our notion “ IRES-dependent virus
tropism”.

Future Prospects

PV is now one of the most well characterized virus
and recent studies of its molecular biology have made
great progress. Additionally, the development of a
transgenic mouse model for poliomyelitis has not
only facilitated investigations of PV dissemination but
has transformed PV research into an important area of
neuroscience. The elucidation of the molecular basis

of PV neurovirulence is only at its starting point, and
some basic questions proposed in section of “ Current
Research” must be answered if we are to understand
fully the molecular mechanisms responsible. This
research could eventually lead to the development of
new strategies to control poliomyelitis and other viral
diseases.

It is an important question in life science why
viruses without tumor gene are able to cause cancers.
Extensive effort have been made to elucidate mecha-
nisms for development of HCC by HCV infection.
However, little is known, as yet, about the mecha-
nisms responsible. Since development of effective vac-
cine to control HCV infection seems to be difficult,
and altogether may be impossible, only sure way to
control HCV is to elucidate molecular mechanisms
responsible for onset of HCV disease, resulting in the
development of new strategies to control the viral dis-
ease.

Our approach to study pathogenicity of RNA virus-
es may also provide useful insights into general life
sciences.

Research Grants

1995-1999 Grant-in-aid for Specially Promoted Research
(total ¥273,000,000)

2000-2004 Grant-in-aid for Specially Promoted Research
(~2002 ¥182,000,000)

2001-2005 Research Grant from the Organization for
Pharmaceutical Safety and Research (~2002
¥65,000,000)
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Past Research and Major Accomplishments

1. Establishment of hospital infection surveillance
system in the University of Tokyo Hospital (com-
prehensive and targeted).

2. Reduction of surgical site infections by replacing
razor with clipper for preoperational removal of
body hair at surgical sites.

3. Introduction of EPINet system into Japan and con-
duction of nationwide surveillance of needlestick
injuries in health care workers in Japan.

4. Reduction of needlestick injuries among health
care workers by employing safety devices.

5. Epidemiological analyses of Methicillin-resistant
Staphylococcus aureus (MRSA) and other drug
resistant microbes by using PFGE and/or PCR in
the University of Tokyo Hospital.

6. Control of MRSA outbreak in NICU by unselected
use of mupirocin ointment.

7. Control of Ralstonia pickettii colonization of
patients in an obstetric ward.

8. Evaluation of disinfectant and antiseptics.
9. Nationwide surveillance of opportunistic infec-

tions in HIV infection.

10. Development of PCR systems for diagnosis of
opportunistic infections in HIV/AIDS.

11. Quantitative analyses of cytomegalovirus (CMV) in
the blood using real-time PCR for early diagnosis,
monitoring and prospecting of CMV infections.

12. Evaluation of clinical efficacy of antiretroviral
agents and highly active antiretroviral therapy
(HAART).

13. Pharmacodynanic analyses of anti-HIV agents.
14. Evaluation of clinical significance of drug-resist-

ance mutations of HIV against protease inhibitors.
15. Analyses of hospital visits among HIV-infected

persons and AIDS cases in Japan.
16. Anti-HIV activities of oligodeoxyribonucleotides,

ribozymes, fluoroquinolones etc..
17. Elucidation of molecular mechanism of viral hepa-

tocarcinogenesis (HBV and HCV).
18. Elucidation of molecular mechanism of chemo-

taxis.
19. Elucidation of mode of action of defensin and

cloning of a nevel mouse β-defensin.
20. Establishment of certification system of Infection

Control Doctors (ICD) in Japan by organizing
Japanese Council of ICD consisting of 16 scientific
societies in the field of infectious diseases.

Current Research

We have been mainly studying on following sub-
jects:
1. Surveillance, analyses of hospital infections, and

planning to reduce hospital infections and occupa-
tional infections, such as needle stick injuries.

Department of Infection
Control and Prevention

Outline and Research Objectives

The Department of Infection Control and Prevention was founded in 1994 in order to
minimize hospital infections. This department is, therefore, very new, but is the oldest one
in the field of infection control in Japan. It started at first as the Division of Hospital
Infection and Control Services on January 23, 1991. This division developed into the
Division of Infection Control and Prevention on September 1, 1993 and the present depart-
ment on June 24, 1994.

Research and practice of hospital infection control in Japan has been very primitives, and
at least 15-20 years behind those in USA and European countries. The main objectives of
our department are; 1) to control and prevent hospital infections, 2) to develop and propa-
gate new effective methods to control and prevent hospital infections and 3) to be a model
and lead of infection control in Japan. Therefore, surveillance of hospital infections, early
detection of outbreaks, analyses of the causes of outbreaks and intervention are the most
important parts of our activities. Education of medical and comedical staffs and students is
also a very important role of our department.
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2. Epidemiological analyses of methicillin-resistant
Staphylococcus aureus and other drug-resistant
microbes using PFGE, AP-PCR, etc.

3. Evaluation of disinfectants and antiseptics.
4. Development of sensitive and rapid methods to

detect pathogens.
5. Evaluation of multiple-drug therapies for HIV

infection.
6. Quantification of DNA viruses in the blood using

real-time PCR.
7. Preparation of guideline for appropriate use of

antimicrobials.
8. Molecular mechanism o viral hepatocarcinogene-

sis.

Future Prospect

Surveillance is most important for the analysis of
causes of outbreaks, and for the development of new
preventive measures. So far, we have established sur-
veillance system in the University of Tokyo Hospital.
ICD system established by Prof. S. Kimura in 1999
greatly stimulated the trend to start surveillance in
many other hospitals all over Japan. Thus, level of
infection control and prevention in Japan will be rap-
idly elevated. In this process, staffs in our department
will gain initiative.

By reducing hospital infections, duration of hospi-
tal stay of patients is to be shortened, medical
expense be reduced, prognosis of patients be better,
and quality of life be improved.

Research Grants

1. 1998：Grant-in-Aid from the Ministry of Health and
Welfare of Japan（H-9-AIDS-002）“Studies on HIV
Infection” ¥216,400,000

2. Grant-in-Aid from the Ministry of Health and
Welfare of Japan“Studies on Epidemiology of HIV”
¥500,000

3. Grant-in-Aid for International Medical
Cooperation“Studies on International Medical
Cooperation against HIV Pandemic” ¥22,000,000

4. Grant-in-Aid from the Organization for
Pharmaceutical Safety and Research“Epidemiological
and Clinical Studies on Complications of HIV
Infections” ¥90,000,000

5. 1999：Grant-in-Aid from the Ministry of Health and
Welfare of Japan（H-9-AIDS-002）“Studies on HIV
Infection” ¥216,426,000

6. Grant-in-Aid from the Ministry of Health and
Welfare of Japan“Studies on Epidemiology of HIV”
¥500,000

7. Grant-in-Aid from the Organization for
Pharmaceutical Safety and Research
“ Epidemiological and Clinical Studies on

Complications of HIV Infections” ¥90,000,000

8. 2000：Grant-in-Aid from the Ministry of Health,
Labor and Welfare of Japan（H-12-AIDS-004）
“Studies on the Management of Complication in
HIV/AIDS” ¥70,000,000

9. Grant-in-Aid from the Ministry of Health, Labor and
Welfare of Japan “Socio-epidemiological Studies on
the Trends of HIV/AIDS in Japan and Its
Intervention” ¥500,000

10. 2001：Grant-in-Aid from the Ministry of Health,
Labor and Welfare of Japan（H-12-AIDS-004）
“Studies on the Management of Complication in
HIV/AIDS” ¥1,005,000,000

11. Grant-in-Aid from the Ministry of Health, Labor and
Welfare of Japan “Socio-epidemiological Studies on
the Trends of HIV/AIDS in Japan and Its
Intervention” ¥500,000

12. 2002：Grant-in-Aid from the Ministry of Health,
Labor and Welfare of Japan（H-12-AIDS-004）
“Studies on the Management of Complication in
HIV/AIDS” ¥63,000,000

13. Grant-in-Aid from the Ministry of Foreign Affairs of
Japan, US-Japan Cooperative Medical Science
Program AIDS Panel ¥6,500,000

14. Grant-in-Aid from the Ministry of Health, Labor and
Welfare of Japan “Socio-epidemiological Studies on
the Trends of HIV/AIDS in Japan and Its
Intervention” ¥500,000
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Department of 
Immunology

Outline and Research Objectives

Research projects, currently being conducted in our Department, have stemmed from
the original identification of two cytokine genes between the late 1970s and early 1980s,
namely, the genes encoding human fibroblast interferon (renamed thereafter as IFN-β) and
interleukin-2 (IL-2), and their molecular characterization. In fact, the molecular distinction
and consolidation of an enormous number of cytokine molecules, which are usually pro-
duced simultaneously at low levels in many cell types, have made it possible to study each
cytokine as a single molecule and to elucidate their intracellular signaling mechanisms as
well as their gene regulation mechanisms.  

Given the fact that these cytokines are intimately involved in the regulation of immunity
and oncogenesis, the above initial studies have led us to further extend the characterization
of these cytokine systems in the context of the regulation of immune responses and onco-
genesis.  More recently, we have also initiated a project linking the immune system and
bone remodeling in the context of cytokine signaling cross talk.  Thus, our current research
objectives are aimed at clarifying the following.
1. The mechanisms of signaling and transcription networks operating in the IFN-α/β sys-

tem in innate immune responses.
2. The function and regulation of the transcription factor family, i.e., the interferon regula-

tory factors (IRFs), in innate and adaptive immune responses.
3. The mechanisms of regulation of antigen-presenting cells (APCs), typically dendrite cells

(DCs), by IFNs and other cytokines and toll-like receptors (TLRs).  
4. The regulation of ontogenesis by IFN-α/β and the tumor suppressor p53, particularly

their mutual cooperation and function on target genes.
5. The regulation of bone remodeling by RANKL of the TNF family member and its signal-

ing cross talks with IFNs and other cytokines.
The above projects are being conducted in a coordinated manner with much emphasis

on interaction with researchers and students inside and outside of the Department, and col-
laborations, including international ones, are highly encouraged.  The important objec-
tives of our Department include the fostering of independent scientists with international
experience, and search for new concepts critical for future developments in immunology
and cancer biology.

Faculties and Students

Professor and Chair Tadatsugu Taniguchi, Ph.D. (1995~)
Lecturer Akinori Takaoka, M.D., Ph.D. (2000~)
Associate .................................2
Postdoctoral Fellow ................4
Graduate student ..................12
Research student.....................1
Technical Assistant ................2
Secretary .................................2

Past Research and Major Accomplishments

T. Taniguchi, Professor and Chairman of this
Department, obtained his Ph. D. at the University of
Zurich in 1978 (Title of doctoral dissertation: RNA-
RNA interactions in the process of 70S initiation com-

plex formation between E. coli ribosomes and bacte-
riophage Qb RNA), and returned to work at The
Cancer Institute, Japanese Foundation for Cancer
Research in Tokyo, wherein the molecular characteri-
zation of soluble mediators of the immune response,
now collectively termed cytokines, was initiated.  In
fact, we initially identified and characterized the
genes encoding IFN-β and IL-2, and established the
production of cytokines by recombinant DNA tech-
nology (Refs 1-6).  The subsequent characterizations
of the promoters of these genes, performed at the
institute, were further extended after we moved to
the Institute for Molecular and Cellular Biology of
Osaka University, and we identified distinct regulato-
ry cis-elements within the promoter of IFN-β gene,
which function as a virus-inducible enhancer (Refs. 7,
12).  The work on the IFN-β enhancer led us to the
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discovery of a novel family of transcription factors,
the IRF family, which now has nine members (Refs.
15, 18, 48).  In fact, IFN-α/β genes as well as a num-
ber of IFN-inducible genes were shown to be involved
in regulating cell proliferation and to be potential criti-
cal target genes of IRFs.  We also identified the regula-
tory sequences of the IL-2 gene, which have since
been extensively studied in the context of T cell acti-
vation and anergy by many other groups (Ref. 9).  We
also continued working on the mechanisms of IL-2
signaling by characterizing and analyzing the struc-
ture and function of the IL-2 receptor complex.  The
achievements, made during and after transition to the
current Department, are briefly summarized below on
each project.

(1) Gene regulation in IFN-α/β system; Operation
of “revving up” mechanism for robust antiviral
responses.

The work on the IFN-β enhancer led us to discover
the IRF family of transcription factors.  A number of
IFN-inducible genes were shown to be involved in
regulating cell proliferation and to be potential critical
target genes of IRFs (Ref. 48).  In fact, to evaluate the
diverse biological effect of IRFs in vivo, we initially
established the mice deficient in IRF-1 or IRF-2 gene
in collaboration with T. Mak and his colleagues,
University of Toronto (Ref. 29).  We first found that
IRF-1 is a critical regulator for the antiviral response
by IFNs, but that it is not essential for virus-induced
IFN-α/β gene expression (Refs. 29, 31).  More recent-
ly, we and others have focused on other two related
IRF members, IRF-3 and IRF-7.  These two factors
reside in the cytoplasm of uninfected cells and under-
go translocation to the nucleus after viral infection.
We adduced experimental evidence that these two
IRFs indeed activate the IFN promoters, and the exact
role of these factors became clear when we generated
mice deficient in these genes (Refs. 45, 48, 49).  It was
found that cells have an acquired auto-amplification
mechanism for efficient IFN-α/β gene expression.
Briefly, viral infections first result in the phosphoryla-
tion of the constitutively expressed IRF-3, and the
phosphorylated IRF-3 primarily activates the IFN-β
promoter.  Once IFN-β is produced, it signals the cell
to activate ISGF3, a heterotrimer complex consisting
of STAT1, STAT2 and IRF-9; ISGF3 in turn induces
IRF-7 gene expression.  The de novo produced IRF-7
then undergoes virus-induced phosphorylation, simi-
lar to IRF-3, and activates the IFN-α/β promoters.
Thus, massive IFN-α/β production can be achieved
through the positive-feedback loop (Refs. 48, 49).  

We also found that the constitutive, IRF-3/IRF-7-
independent production of IFN-α/β in uninfected cells
is critical for setting the IRF-7 expression levels that
determine whether or not the above-mentioned posi-

tive-feedback mechanism will operate effectively upon
viral infection. We discussed the significance of spon-
taneous IFN-α/β gene expression, in the context of
what we proposed as the “revving up” model.  In fact,
a weak IFN-α/β signaling also provides a foundation
for cells to respond efficiently to other cytokines,
such as IFN-γ and IL-6 (Ref. 49).  In the “revving up”
by the IFN-α/β signal, signaling molecules remain
constantly activated, albeit weakly, and the expres-
sion level of target genes such as IRF-7 (and probably
many others) is maintained, thereby providing a foun-
dation for more efficient signaling, either in that path-
way or in different pathways.  Thus, the consumption
of cellular resources is not futile but a regulated
“trade-off” to provide the cell with a greater dynamic
range (signal-to-noise) in its response to stimuli (Ref.
49).  It is likely that mechanisms similar to what we
found in the context of the “revving up” model may
be operational in other immune responses, since the
immune system generally requires such mechanisms
so as to render the operation against invading
pathogens effective.

(2) Function of IRF-1 and IRF-2: Regulation of
immunity and oncogenesis.

In continuation of our analysis of the IRF-1-defi-
cient mice, we found that IRF-1 is absolutely required
for Th1 type of CD4+ T cell responses and NK cell dif-
ferentiation.  In fact, IRF-1 is essential for the induc-
tion of IL-12 and inducible nitric oxide synthase,
which are critical for the induction and effector phase
of Th1 response, respectively, and it is also essential
for IL-15 gene expression in stroma cells to induce NK
cell development (Refs. 37, 38, 48).  In addition, IRF-1
is found to be a tumor susceptibility gene. IRF-1 is
required in the induction of apoptosis of oncogene-
expressing fibroblasts and DNA-damaged, proliferat-
ing mature T cells (Refs. 35, 36, 42).  In DNA-dam-
aged fibroblasts, IRF-1 cooperates with p53 to induce
cell cycle arrest by activating the p21WAF1/CIP1 gene. We
have shown that the loss of IRF-1 alleles per se has no
effect on spontaneous tumor development in the
mouse, but that it dramatically exacerbates previous
tumor predispositions caused by the c-Ha-ras trans-
gene or nullizygosity for p53.  In addition, notable
alterations in the tumor spectrum of IRF-1, p53 dou-
ble-deficient mice indicated that IRF-1 is not hyposta-
tic to p53. We also adduced evidence that the loss-of-
function mutation in the IRF-1 gene may be involved
in cancer development in humans (Ref. 42, 48).  In
continuation of this project, we attempted to isolate
genes functioning downstream of IRF-1/p53, and
identified a novel gene, Noxa. The Noxa gene
encodes a BH3-only protein of the Bcl-2 family, and its
expression is actually dependent on p53; it also
induces apoptosis when it is overexpressed (Ref. 43).
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Although IRF-2 was originally identified as a nega-
tive regulator of IRF-1, it has a unique function in neg-
atively regulating IFN-α/β signaling. IRF-2 is a very
stable nuclear factor that attenuates transcription by
the IFN-activated ISGF3. Interestingly, IRF-2-deficient
mice spontaneously develop an inflammatory skin
disease, resembling psoriasis.  CD8+ T cells appear to
be involved in the pathogenesis of this condition, and
CD8+ T cells from these mice are hyper-responsive to
antigen stimulation in vitro, which is accompanied by
a markedly upregulated expression of genes induced
by IFN-α/β (Refs.46, 48).  Thus, IRF-2 is necessary for
balancing the beneficial and harmful effects of the
spontaneous IFN-α/β signaling, as described above.  

(3) Characterization and functional studies on the
IL-2 receptor complex.

The use of recombinant IL-2 made it possible to
study this “T cell growth factor” in the context of reg-
ulation of intracellular signaling mechanisms. T.
Waldmann and colleagues first discovered the IL-2
receptor, as an IL-2Rα chain, and it turned out that
the functional receptor consists of subunits (Refs. 28,
34).  We then isolated the second chain, IL-2Rβ chain,
and showed for the first time that this cytokine recep-
tor, lacking any catalytic domains, can transmit the
signals to the cell interior by recruiting non-receptor
tyrosine kinases (Refs. 8, 10, 17, 19, 34).  In addition,
it was also shown that multiple signaling molecules
are recruited to the receptor, which play distinct func-
tions.  It is now known that IL-2R consists of IL-2Rα,
β (termed cβ) and γ (termed cγ) chains.  

We also took an in vivo approach to study the dis-
tinct domains of the IL-2Rβ cytoplasmic region by
introducing each mutant cDNA that lacked one of
these domains into IL-2Rβ-deficient mice. We showed
that the lack of the membrane-distal H-region, which
mediates activation of STAT5/STAT3 transcription
factors, selectively affects the development of natural
killer (NK) cells and T cells bearing γδ T cell receptors.
In contrast, the A-region, which is located next to the
H-region and mediates the activation of Src-family
protein tyrosine kinases, contributes to the downreg-
ulation of the T cell proliferation function.  The IL-
2Rβc null mutant mice develop severe autoimmune
symptoms, but these are all suppressed following the
expression of either of the mutant cDNAs (Ref. 40).  

(4) Osteoimmunology: Signaling cross talks
between IFNs and RANKL in bone remodeling.

The regulation of osteoclast differentiation is an
aspect central to the understanding of the pathogene-
sis and the treatment of bone diseases such as
autoimmune arthritis and osteoporosis.  In fact,
excessive signaling by RANKL, a TNF family member
essential for osteoclastogenesis, may contribute to

such pathological conditions.  We found unique sig-
naling cross talks between RANKL and IFNs.  We pro-
vided evidence that activated T cells maintain bone
homeostasis by counterbalancing the action of
RANKL through IFN-γ production.  IFN-γ induces the
rapid degradation of the RANK adapter protein,
TRAF6, resulting in the strong inhibition of the
RANKL-induced activation of NF-κB and JNK (Ref.
47).  This work was introduced as a new area of
research called osteoimmunology [Arron, J. R. et al.
Nature, 408, 535, 2000].  More recently, we also found
that RANKL induces the IFN-β gene, but not IFN-α
genes, in osteoclast precursor cells, and that IFN-β
strongly inhibits osteoclast differentiation by interfer-
ing with the RANKL-induced c-Fos expression (Ref.
50).  The series of in vivo experiments revealed that
these two IFN-mediated regulatory mechanisms, dis-
tinct with one another, are both important to keep
balancing the homeostatic bone resorption.
Collectively, these studies revealed novel aspects of
the two types of IFNs, beyond their original roles in
immune response, and may offer a molecular basis for
the treatment of bone diseases.

Current Research

As described above, we have gained new insight
into the mechanisms of signaling and transcription
networks operating in the IFN-α/β system in immune
responses.  The current research projects in our labo-
ratory are summarized as follows:

1. Function and regulation of IRFs.
Still elusive is the mechanism(s) by which IRF-3

and IRF-7 are activated by viruses.  We have been try-
ing to identify a virus-activated kinase(s), which is
responsible for this activation by taking a proteomics
approach.  We have identified several molecules that
are associated with IRF-3, and these molecules are
currently subjected to functional analyses to deter-
mine their involvement in IRF-3 regulation.  We have
generated IRF-7-deficent mice and are now confirming
the role of IRF-7 in IFN-α/β gene induction in distinct
cell populations, particularly, in bone marrow-derived
cells, such as DCs.  Our preliminary data indicate that
germinal center formation is impaired in the mutant
mice, and we are going to analyze the underlying
mechanisms.  The generation of IRF-3/IRF-7 double
deficient mice is also under way.  As for IRF-1, we
have been working on the role of IRF-1 in CD4+ T cell
differentiation, particularly the identification of the
IRF-1 target genes.  

2. Mechanisms of regulation of antigen-present-
ing cells (APCs), typically dendritic cells (DCs).

We found that the IFN-α/β system is critically
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involved in DC maturation, which is induced by TLRs.
We are currently studying the mechanism by which
TLR expression is regulated by the IFN-α/β system.
We are also working on the differentiation and matu-
ration of DCs, which are found to be abnormal in IRF-
2-deficient mice.  

3. Regulation of oncogenesis by IFN-α/β and the
tumor suppressor p53.

A critical function of p53 in tumor suppression is
the induction of apoptosis in cells exposed to noxious
stresses, such as DNA damage. We have previously
shown that Noxa belongs to the BH3-only subfamily
of the Bcl-2 family proteins and that Noxa overexpres-
sion causes apoptosis of some cells.  More recently,
we generated mice deficient in the Noxa gene or in
both Noxa and Bax genes. In addition, we are contin-
uously studying on the cooperation between IFN sig-
naling and p53 pathways in relation to oncogenesis
using mutant mice that are defective in some of these
pathways. 

4. Regulation of osteoclast differentiation.
During the differentiation process of hematopoiet-

ic stem cells to osteoclasts with bone-resorbing activi-
ty, transcription factors such as PU.1, c-Fos, NF-κB,
and MITF play a critical and specific role.  To date,
however, little is known about how RANKL, but not
other cytokines that activate similar pathways, specif-
ically induces the terminal differentiation of osteo-
clasts through a specific transcriptional program.
Previous observations suggest that RANKL signaling
activates an as yet unknown pathway(s) that specifi-
cally invokes the transcriptional program leading the
cells to undergo terminal differentiation. To gain
insight into the mechanism of the RANKL-specific
induction of the osteoclast differentiation program,
we took a genome-wide screening approach to identi-
fy genes specifically induced by RANKL, but not by
IL-1, and came up with the NFATc1 transcription fac-
tor. We are currently analyzing the complex signaling
and transcription networks in the RANKL-c-
Fos/TRAF6-NFATc1 pathways to gain more insight
into the differentiation programs.

Future Prospects

From the inception of the molecular analyses of
the cytokine systems in the late 1970s, research proj-
ects in our laboratory have progressed and differenti-
ated in many ways.  This was natural and important
for our laboratory, particularly in fostering the next-
generation scientists who are independent and have
international experience.  In fact, more than ten for-
mer colleagues have been promoted to full professor
in renowned universities.  The discovery and func-

tional analyses of the IRF family of transcription fac-
tors provided new insight into the molecular mecha-
nisms underlying the efficient induction of IFN-α/β
genes, as well as the regulation of immune responses
and oncogenesis.  As for future prospects, it is impor-
tant to elucidate the mechanisms of activation of
these transcription factors in virus-infected cells.
Considering the increasing interest in the IFN-α/β
system induction by nonviral pathogens in antigen
presenting cells, it will also be important to elucidate
the role of IFNs and IRFs in linking the innate and
adaptive immune systems.  We are beginning to see a
new link between IFN systems and p53, and this will
hopefully reveal a new and interesting area of
research in cancer biology.  We also continue elucidat-
ing the RANKL-mediated mechanisms of bone remod-
eling. We hope that our studies will provide novel
therapeutic strategies for controlling infectious and
neoplastic diseases, as well as bone diseases.  In fact,
it is also our long-term goal to gain insight into the
mechanisms of autoimmunity and tumor immunity,
so as to provide a means for the treatment of these
diseases.
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Past Research and Major Accomplishments

Diagnostic Radiology
1. Visualization of cerebral arteries by contrast-
enhanced CT and MRI with special attention to sepa-
rate between the lumen and the wall. (select publica-
tions 1-7,12)

We have revealed that dynamic contrast enhanced
CT and MRI can be used to visualize vascular lumen
as well as its wall.

We developed 3D-CT angiography for cerebral
arteries to visualize lumen of the arteries and
aneurysms. We developed a new MR angiographic
technique, named “MRDSA” which can show the
hemodynamics with a frame rate of subsecond. We
also established the technique to see the wall of the
intracranial arteries, using contrast-enhanced MR
with suppression of the luminal signal by presatura-
tion pulse. We used this technique to see the irradiat-
ed intracranial arterial wall, which sometimes show
marked enhancement. We then established the way
to see the dynamic contrast changes of the wall itself.

In addition to diagnosis, we performed fundamen-
tal studies of MR-guided intravascular procedures.

Department of 
Radiology

Outline and Research Objectives

Department of Radiology was established in 1932. Our department covers three major
fields that are, diagnostic radiology (imaging and intervention), radiation oncology (radio-
therapy) and nuclear medicine. Research activities of radiology are being carried out in coop-
eration with department of clinical radiology of the University of Tokyo Hospital and with
department of radiology of the institute of medical science (IMS), the University of Tokyo.

Research Objectives

Diagnostic Radiology
To develop new techniques in data acquisition of CT and MRI
To clarify pathologic background of radiological findings.
To develop new system for interventional procedures.

Radiation oncology
To develop high precision radiotherapy system
To improve radiotherapy planning.
To clarify biological mechanisms of radiotherapy from molecular viewpoints.

Nuclear Medicine
To develop new techniques and radiotracers in functional imaging.
To improve image quality and quantitative accuracy in radiotracer imaging
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2. Temporal Changes of the Apparent Diffusion
Coefficients (ADCs) of Water and Metabolites in Rats
with Hemispheric Infarction. (select publication 15)

The purpose was to clarify the temporal changes of
ADCs of cerebral metabolites during early focal ischemia.
in order to assess the pathophysiology of the reduction
in diffusion properties observed both in the ischemic
hemisphere and in the contralateral hemisphere.

3. Fully-Automated Segmentation of Colonic Walls
and Pulmonary Vessels (select publications 19-20)

We developed new segmentation methods, which
are applicable in both visualization of the colon and
computer-aided diagnosis in the detection of polyps in
CT colonoscopy. A new method for automated seg-
mentation of the pulmonary vascular tree in spiral CT
angiography was developed based on 3D image analy-
sis techniques and anatomic knowledge. The results
are able to be applied in detection of pulmonary
embolism by limiting search area of thrombi.

4. Radiologic –pathologic correlation of various dis-
eases (select publications 8-1116.18.21-26)

In the study the images with high spatial and con-
trast resolution are compared with the pathologic
findings and this kind of information is helpful for
differential diagnosis of diseases. This approach has
been successful in the field of the CNS, liver, and
ovaries.

5. New virtual CT endoscopy software
To overcome some of the disadvantages of virtual

endoscopy, new software called computed sectional
probe (CSP) method has been developed. This soft-
ware can be applied to the diagnosis of the gastroin-
testinal tract and tracheobronchial tree with improved
detectability and more accurate tumor staging.

Radiation Oncology
1. Development of a comprehensive system for pre-
cise radiation therapy (select publications 27.30.)

A total system for radiation therapy composed of a
linear accelerator unit with a microcomputer-con-
trolled multileaf collimator and a CT scanner installed
in the same treatment room was developed 17 years
ago. It was a prototype system of the widely prevail-
ing high precision radiotherapy system.

2. Megavoltage CT scanning with a medical accelera-
tor (select publication 29 32)

Megavoltage CT scanner using 4 MV and 6 MV
radiotherapy beam was developed. A detector system
is composed of 120 pairs of Cadmium Tungstate scintil-
lators. Although spatial resolution is limited, this sys-
tem has been used to verify positioning errors and

beam placement in the high precision radiation thera-
py.

Nuclear Medicine
1. Brain activation studies by positron emission
tomography (PET) (select publications 39.40)

We investigated the following issues; (I) repro-
ducibility of regional cerebral blood flow of resting
state measured by H2O-PET;(II) effect of physiological
stimulation on cerebral blood flow;(III) identification
of activation areas on anatomical structures. Our data
suggest that relative rCBF images and their paired
subtraction are more suitable for tapping functional
localization. The changes of rCBF in association cortex
for more complicated tasks are, in general, smaller
than those in primary cortex. PET images were taken
in two different conditions: blindfolded resting state
and anti-saccade. We applied these activation tech-
niques using H2O and PET to exploring motor func-
tion and language processing of Japanese language.
We investigated functional neuroanatomy of chewing.

We investigated Japanese language processing in
the brain using H2O-PET. The results suggested that
Kanji and Kana are processed differently.

2. Evaluation of the prognostic value of FDG-PET for
rectal cancer (select publications 41)

We compared several variations of a semi-quantifi-
cation method, the Standardized Uptake Values (SUV)
and to determine the most appropriate parameter for
the prognostic prediction and to propose the quantita-
tive guideline of the FDG-PET. SUV2 was considered
to be a good prognostic indicator for long-term prog-
nosis of rectal cancer patients.

Current Research

Diagnostic Radiology
1. Evaluation and treatment of cerebrovascular dis-
eases with multimodality (CT, MR, US, angiography);
especially with X-ray angio-open MR system.

2. MR Diffusion Tensor Analysis and Visualization
(select publications 13.14)

A new display method for tractography in diffu-
sion tensor imaging was developed. Local reliability of
diffusion tracking is evaluated based on anisotropy,
and paths of tracking are displayed in colors and
opacity according to tracking reliability. By using sev-
eral clinical data sets of volunteers and patients, the
method was validated.
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3. Further clinical application of 3D data acquired by
Multidetector low CT (MDCT).

3-1. 3D display of secondary lobules of the lung
MDCT can generate contiguous thin section

(1.25mm) CT images of the lung at every 0.6mm
under single-breath holding. 3-D data of lung
parenchyma is abstracted and erosion of several pix-
els from the lung surface can be accomplished. The
structure of the secondary pulmonary lobule is clearly
seen. This information will be helpful to analyze dif-
fuse lung diseases.

3-2. 3D display of the surface of the liver
Using multi-phase dynamic study of the liver,

characteristics of enhancement in each pixel can be
abstracted. If the characteristics of enhancement of
the liver parenchyma are set on the time-density
curve, pixels showing similar enhancement pattern
will be differentiated automatically on computer. This
will be utilized to define the area of the liver
parenchyma and eventually the data of the area will
show the appearance of the liver surface three-dimen-
sionally. The appearance will be almost the same as
the liver is observed by laparoscopy or at surgery.
This computer-aided automatic process will be useful
the overall evaluation of changes of the liver shape
and its deformity (atrophy and hypertrophy).

Radiation Oncology
1. Molecular analysis on reproductive tissue (select
publications 34.35.38)

Radiation damage and recovery from ionizing radi-
ation are being investigated from the molecular view-
point.

2. Development of a C-arm mounted accelerator and
of Dynamic Conical Conformal Radiation therapy
(Dyconic CRT)

A C-arm mounted accelerator was developed. The
linac head was designed to move along the C-arm
with a maximum angle of 60 degrees (from a vertical
position toward the gantry). Simultaneous rotation of
the gantry creates a dynamic conical irradiation tech-
nique. Dyconic CRT was developed by combining the
technique with continuous motion of multi-leaf colli-
mator (MLC). Dyconic CRT enabled the precise deliv-
ery of non-coplanar beams without rotating the table.

Nuclear Medicine
1. Comparative studies of myocardial sympathetic
nerve function and striatal dopaminergic function in
Parkinson’s disease and its related disorders.

In all patients with parkinsonism, striatum to cere-
bellar (ST/CBL)Ratios were significantly reduced in
FDOPA-PET. Among them, only in PD and DLBD

patients, heart to mediastinum (H/M) ratios, index of
myocardial sympathetic nerve function, were signifi-
cantly reduced in I-123 MIBG scans. Now we are accu-
mulating the number of patients and try to analyze
the data of larger series of parkinsonian patients.

2. Correlative studies of C-11 methionine (MET) and
FDG PET in the evaluation of the tumor grading of
preoperative brain tumor and in the differentiation of
recurrent brain tumor from radiation necrosis. For the
differentiation between tumor recurrence and radia-
tion necrosis, we are trying to decide cut-off value of
both MET and FDG uptake, lesion to normal gray
matter tissue count ratio (L/N).

Future Prospects

Imaging and Intervention (Diagnostic Radiology
and Nuclear Medicine)
1. Neruointerventional therapy for stroke and other
neurological disorders using Xray angio-MR system
with monitoring diffusion/perfusion and vascular wall
by MR.

2. Molecular imaging in the future
In the era of molecular medicine, molecular imag-

ing is attracting a great deal of attention in the field of
imaging science. Molecular imaging approaches the
molecular basis of biological processes using imaging
technology. We intend to perform researches in
molecular imaging. In particular, we are planning to
investigate non-invasive imaging of gene expression
in living animals. We hope to contribute to developing
methods for gene expression imaging and, subse-
quently, advancing molecular biology and molecular
medicine.

3. Molecular Imaging in clinical oncology
The first point is the evaluation of angiogenesis

representing activity of primary neoplasms. With
advent of CT- PET system, the degree of FDG uptake
will be correlated with the degree of angiogenesis.
Another point is the evaluation of lymph node metas-
tasis. New contrast materials having affinity with
macrophages or tumor cells itself in the node will be
available on MRI in the near future.

4. Functional imaging using CT and MRI
Functional imaging focusing on perfusion will be

useful especially in the liver and kidney among the
body. Another functional imaging is related to the
activity of hepatocytes and Kuppfer cells of the liver
using tissue-specific MR contrast agents.
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5. Functional imaging using radiotracers
Measurements of endogenous neurotransmitter

secretion under various physiological conditions and
pharmacological manipulations. We are planning to
measure the amount of endogenous dopamine release
from the terminals of nigrostriatal dopaminergic neu-
rons during executing mental tasks, drug therapy and
deep brain electrical stimulation in patients with
Parkinson’s disease, using C-11 raclopride and PET.
We are also planning to develop the new radiolabeled
tracers for opiate receptors, dopamine, serotonine,
GABA and glutamate receptors and transporters for
the evaluation of mental functions in patients with
psychiatric disorders such as panic disorder, depres-
sion and schizophrenia.

Radiation Oncology
1.Image-guided real-time high dose-rate radiotherapy:

Continuous image acquisition during the therapeu-
tic radiation visualizes errors in target localization and
motion of normal structures. In rotational conformal
therapy, a separate X-ray tube mounted on the linac
gantry enables real-time CT imaging of the target and
surrounding organs. When the system is combined
with a newly investigated extremely high dose rate X-
ray source (laser X-ray source), time and spatial reso-
lution of radiotherapy will be drastically improved. It
will greatly enhance radiosurgey application.

2.Tailor-made prediction of radiation sensitivity by
use of DNA array tip:

Genetic factors define the radiation sensitivity of
the normal tissue. Fibroblast cultures are performed
sporadically but take too long time in clinical practice.
DNA array analyses of single nucleotide polymor-
phism (SNP) may clarity how the sensitivity is deter-
mined and contribute to the decision of indication
and tailor-made dose setting for radiation therapy.

Research Grants (Department of Radiology)
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Department of Radiation Oncology
(Experimental Radiology) 

Outline and Research Objectives

The department was founded in 1966 to carry out education and research on clarifica-
tion of radiation effect on cells and tissues through biological and biochemical understand-
ing. 

Our recent research program(s) have focused on the basic studies for radiation oncology
and radiotherapy through understanding molecular biological basis of radiation responses in
cells and tissues. 

The standardized radiotherapy has been daily fractionated irradiation of 2 Gy for about 6
weeks by which tumor cells lose clonogenic potential while normal tissues involved are
saved and recover. To clarify the mechanisms involved in the process and to devise better
methods for radiotherapy have been the subject of vigorous study for decades. DNA has
been considered as the target for radiation action on the cells causing mitotic or reproduc-
tive cell death while a fertilized egg divides into various tissue cells and organs with the
same DNA but with different radiosensitivity. Tumors and normal tissues differ in radiosen-
sitivity depending on intrinsic cellular radiosensitivity, cell kinetics, schedule of fractiona-
tion, type or quality of radiation used, radiation dose, assay systems used and physiological
conditions such as pO2, pH, nutrient etc. However, the molecular mechanisms for the differ-
ences have been little clarified.

Toward this goal the specific projects aimed at the following problems have been
planned and in progress.

Specific Aims:
1) To clarify biological mechanisms underlying radiation responses of normal tissues and

tumors. 
2) To clarify mechanism(s) and signal-transduction pathway(s) of cell death, tissue damage

and regeneration after irradiation and/or heat treatment, especially of apoptosis (pro-
grammed cell death)

3) To establish predictive assay method(s) such as DNA and protein (antibody) arrays to
help select treatment methods, i.e., type of radiation source(s) and irradiating protocol(s)
suitable to individual patient and tumor. 

4) To develop new methods for sensitization of tumor cells and for prevention of normal tis-
sue damages.

Faculties and Students

Professor and Chair Norio Suzuki, M.D., Ph.D. (1986~)
Associate Professor Yoshio Hosoi, M.D., Ph.D.
Associates ...............................2
Graduate students...................2
Research students...................2

Past Research and Major Accomplishments

1. Quantitative assay system for mutation of cul-
tured mammalian cells 

2. Quantification of radiation induced mutation fre-
quencies of mammalian cells in vitro or in vivo

3. Method to determine DNA synthesis point during
S-phase using mutation marker

4. Variability and instability of tumor cells in DNA
and various malignant properties

5. Clarification of metastatic processes and their rele-
vance to radiation responses in mouse tumor sys-
tem

6. Cell cycle dependence of metastatic lung coloniza-
tion in mouse tumor system

7. New assay methods of metastasizing tumor cells
released into the blood of mice

8. Characterization of normal tissue stem cells espe-
cially testicular spermatogenic stem cells of mouse

9. Existence of hypoxic cells among mouse sper-
matogenic stem cells

10. Random lifetime and exponential decrease of
mouse spermatogenic stem cells
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11. Activation of immune response by low dose irradi-
ation

12. Inhibition of metastasis by low dose total body
irradiation

13. Sensitization of cells to ionizing radiation by
Chlorin e6Na

Current Research

Regarding radiation induced cell death, mitotic or
reproductive cell death has been traditionally consid-
ered significant and meaningful one underlying tumor
cure and tissue damages. DNA double-strand breaks
(DSBs) are considered most harmful among various
DNA damages induced by ionizing radiation and the
primary cause for cell death. Thus, cellular repair
capacity of DSBs is a critical factor of radiosensitivity.
DSBs are mainly repaired by homologous recombina-
tion and non-homologous end joining (NHEJ). DNA-
dependent protein kinase (DNA-PK) is required for
NHEJ. We have previously reported that inactivation
of DNA-PK by wortmannin or other drugs sensitized
cells to ionizing radiation.

On the other hand, tumor cells and normal tissue
cells have also been known to express apoptotic
(interphase) cell death after irradiation and various
tumor cells are defective in apoptotic pathway and
process. The role and significance of apoptotic cell
death in tumor cure or tissue damages depend on his-
tological type or individual tumors and tissues. 

We have been focusing currently on clarification of
signal transduction and process of cell death, especial-
ly apoptotic cell death after irradiation or heat treat-
ment. T cell lymphoma, MOLT-4 cells (p53 wild), and
monoblastic U937 cells (p53 null) were mainly used.
The other focus has been clarification of the function
and the role of DNA-PK in signal transduction of DSB
repair and cell death. 

1. Signal transduction mechanisms involved in
radiation- or heat-induced cell death

As for involvement of receptor-mediated signaling
including Fas and TNFR, MOLT-4 cells stimulated by
these ligand did not undergo apoptosis, and irradiated
cells did not exhibit any mature form of caspase-8,
although Fas expression of MOLT-4 was upregulated
by irradiation. Dose dependency of p53 expression
and dominant negative effect of p53 on radiation-
induced cell death of MOLT-4 cells have been report-
ed. Expression of p53-related genes and the mecha-
nism of the mitochondrial pathway are under-investi-
gation. 

1-1) Ceramide-JNK pathway 
We have recently demonstrated the important

roles of ceramide-JNK pathway as well as p53 path-
way in radiation-induced cell death of MOLT-4 cells;
1) acid sphingomylinase inhibitor suppressed X-ray-
induced apoptosis of MOLT-4 cells. 2) Rh-1a clone, a
clone selected for radio-resistance from MOLT-4 cells,
was found resistant also to C2-ceramide-induced
apoptosis, with less activation of JNK. 3) the activa-
tion of JNK after X-irradiation or the treatment with a
JNK activator anisomycin caused the decrease of c-
Myc expression, 4) the reduction and/or inactivation
of c-Myc by c-Myc inhibitor led to apoptotic cell
death. 

We also demonstrated that the important roles of
ceramide-JNK pathway in heat-induced cell death in
p53 null U937 cells by the transfection with the domi-
nant negative c DNA of JNK into the cultured cells or
the treatment with acid sphingomylinase inhibitor.
We are studying further the mechanisms of heat-
induced apoptosis and the role of ceramide-JNK signal
transduction pathway in the thermo-tolerance devel-
opment.

1-2) p41-induction in radiation-induced apoptosis
p41, an acidic 41-kDa protein (pI=4.0) was newly

found in our laboratory as a radiation-induced protein
during apoptotic cell death of irradiated MOLT-4. The
protein was detected in two-dimensional polyacry-
lamide gel electrophoresis (2-D PAGE) and silver stain-
ing. The protein appeared radiation dose and time
dependent. Amino acid sequence analysis of partial
peptides showed homology between p41 and a puta-
tive oncogene, set (also known as template activating
factor I, TAF-I). A polyclonal antibody was raised
against a synthetic partial peptide of p41.
Immunoblotting analysis of irradiated MOLT-4 cells
showed two spots, p41 and an additional 42-kDa pro-
tein, p42 (pI=4.1). p42 was detectable also in untreat-
ed cells. N-terminal amino acid sequencing of partially
purified p41 and p42, and polyclonal antibodies
newly raised against different partial peptide
sequences revealed that p41 was a N-terminal trunca-
tion form of p42, and p42 was identified as SETb
(TAF-Ib), one of two SET isoforms. The cleavage site
was at carboxyl end of SNHD 18 of p42. A caspase-
specific inhibitor or overexpressing of Bcl-2 sup-
pressed radiation-induced p42 cleavage as well as
apoptotic cell death of MOLT-4. In vitro cleavage
experiments with recombinant p42 and either irradi-
ated cell extracts or recombinant caspases, concluded
that the cleavage of p42 into p41 was catalyzed by
caspase(s) mainly by caspase-7. 

One of newly raised antibodies specific to p41 or
specific to cleavage site of p42, was found useful
enabling simple detection of p41 by 1-D PAGE instead
of laborious 2-D PAGE. p41 would serve as a marker
of apoptotic cell death. The study on the role and sig-
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nificance of p41-induction in radiation-induced apop-
tosis will be continued.

2. The function and the role of DNA-dependent
protein kinase (DNA-PK)
2-1) Target molecules and phosphorylation.

Although more than 30 proteins have been report-
ed as DNA-PK substrates in vitro, it has been
unknown whether these were true targets in vivo. We
recently demonstrated XRCC4, a DNA ligase IV-asso-
ciated protein, as the first example of in vivo sub-
strate in response to radiation. We also identified a
new phosphorylation site in p53. Through the genera-
tion of phosphorylation-specific antibodies and the
analysis of phosphorylation-site-disruptants, we are
now attempting to clarify the role of the phosphoryla-
tion of XRCC4 and p53 in the repair and/or the signal
transduction of DNA double-strand breaks.

2-2) Hyperthermic lability and hyperthermic
radiosensitization

Radiosensitizing effect of hyperthermia has been
widely accepted and applied in cancer therapy.
Although many studies proposed various mechanisms
for the sensitization, the problem has not been solved
and still controversial. We examined hyperthermic
stability of purified DNA-PK and its subunits. We
found and proposed heat lability of Ku subunit as a
possible mechanism for hyperthermic radiosensitiza-
tion. We also found that the heat stability of DNA-PK
was much higher in human cells than in rodent cells,
which may reflect the fact that many human cancer
cells are more refractory than mouse tumor cells to
hyperthermia. We are now studying to modify stabili-
ty of DNA-PK for improved hyperthermia-radiation
therapy.

2-3)Wortmannin affects apoptosis other than
repair

Higher concentration of wortmannin such as 5μ
M or above, which were required for inhibition of
DNA-PK and ATM, caused enhanced radiation or heat
induced apoptotic cell death in MOLT-4 and V79 cells.
The apoptotic process overrode ongoing repair
process. 

2-4) Prediction of radiation sensitivity. 
We found that DNA-PK activity was high in

human esophageal and colon cancer tissues compared
with control normal tissues. The protein and mRNA
expressions of Ku70, Ku80, and DNA-PKcs were also
high in the esophageal and colon cancer tissues. The
protein and mRNA expressions of Ku70/80 correlated
with DNA-PK activity. However, other studies includ-
ing our own showed various results and the studies
are inconclusive.

2-5) Phosphorothioate oligonucleotide and its
analogues as inhibitiors of DNA-dependent pro-
tein kinase

We are currently studying the functions, the prop-
erties and the regulation mechanisms such as post-
translational modifications, of key enzymes in DSB
repair. We reported that phosphorothioate oligonu-
cleotide and its analogue inhibited DNA-PK activity
and sensitized cells to ionizing radiation. The results
also showed 1) Correlation between DNA-PK activity
and radiation sensitivity 2)) Roles of DNA-PK and
ATM in cell-cycle-dependent radiation sensitivity 3)
Activation of epidermal growth factor receptor by ion-
izing radiation

Future Prospects

We hope that these studies will eventually lead us
to understanding mechanisms of difference in radia-
tion responses among tissues and tumors, to the dis-
covery and development of radiosensitizers/protec-
tors, and also to the construction of gene/protein
array for predictive assay.

Research Grants

1. Scientific Research in Priority Areas (2) (1998-2000,
2001-2002)
P. I. Norio Suzuki
"Molecular mechanisms of Radiation-responses and
radiosensitivity"

2. Exploratory Research (2002-2003)
P. I. Norio Suzuki
"DNA- and Protein-array for radiosensitivity"

3. Scientific Research in Priority Areas (2) (2001)
P. I. Yoshio Hosoi
"Prediction of radiation sensitivity and radio-sensiti-
zation using DNA-dependent protein kinase"

4. Scientific Research in Priority Areas (2) (2001-2002)
P. I. Yoshihisa Matsumoto
"The function of DNA-dependent protein kinase in
radiation response and its possible application in
cancer radiation therapy I"

5. Grant-in-Aid for Young Scientists (B) (2001-2002)
P. I. Atsushi Enomoto
"Analysis of the signal-transduction pathways and
the gene expressions using DNA micro-array system
on radiation effects"
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Past Research and Major Accomplishments

Our studies have involved experiments on the fol-
lowing:
1. Endothelial cell responses to shear stress
2. Shear stress-mediated regulation of endothelial

gene expression
3. Shear stress signal transduction in endothelial cells
4. In vivo analysis of blood flow effects
And the results are described below.

Endothelial cell responses to shear stress
Our studies have demonstrated that endothelial

cells exhibit functional responses to shear stress.
When a cultured endothelial cell monolayer was par-
tially denuded, surrounding cells migrated and prolif-
erated in the denuded area, and covered it. Shear
stress enhanced the regenerative functions of
endothelial cells (Microvasc Res 1987, Biorheology,
1990), and it increased the production of nitric oxide,
a potent vasodilator, in endothelial cells in a dose-
dependent manner (BBRC 1994). It also increased the
expression of thrombomodulin, an antithrombotic
molecule, in endothelial cells (BBRC 1994). By con-
trast, shear stress decreased the expression of vascu-
lar cell adhesion molecule-1(VCAM-1), which led to
inhibition of leukocyte adhesion to endothelial cells
(BBRC 1993, Am J Physiol 1994). A collaborative study

Department of 
System Physiology

Outline and Research Objectives

This department was originally a part of the Research Institute of Medical Electronics
operated by the School of Medicine, but in 1997, when the University of Tokyo restructured
its system of education and research, the Institute became the Division of Biomedical
Engineering in the Graduate School of Medicine. The Division of Biomedical Engineering
consists of three departments: Bioimaging and Biomagnetics, Biosystem Construction and
Control, and our own System Physiology.

This laboratory has been pursuing research on the biomechanics of phenomena in the
human body, especially focusing on cellular sensing and response mechanisms to mechani-
cal stimuli. The main theme of our work has been the relationships between the mechanical
force generated by blood flow, shear stress and the cells exposed to it, vascular endothelial
cells. Research on this theme will be of benefit not only in understanding blood-flow-medi-
ated regulation of vascular functions but in elucidating issues that are of importance clinical-
ly, such as angiogenesis, vascular remodeling, and atherogenesis, all of which occur in a
blood flow-dependent manner.

Original biomedical engineering methods have been applied in which cultured endothe-
lial cells are exposed to controlled levels of fluid shear stress in a dynamically designed flow
apparatus (Fig. 1) and their responses are analyzed at the cellular and molecular levels.
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showed that shear stress increases the levels of
adrenomedulin and C-type natriuretic peptide mRNA,
which have vasodilating effects (Hypertension 1997),
and that it augments the expression of low density
lipoprotein receptor (LOX-1) at both the protein and
mRNA level (Circ Res 1998).

Shear-stress-mediated regulation of endothelial
gene expression

We have demonstrated that shear stress regulates
endothelial gene expression transcriptionally and/or
posttranscriptionally. It downregulates VCAM-1 gene
transcription via the double AP-1 binding element
(TGACTCA) in the promoter, which functions as a
shear stress-responsive element (Am J Physiol 1997). 

Fig.2 shows shear stress-induced changes in
VCAM-1 mRNA levels determined by the reverse
transcriptase PCR method. Shear stress has also been
shown to increase the level of
granulocyte/macrophage-colony stimulating factor
(GM-CSF) via mRNA stabilization (Circ Res 1988).
Differential display analysis showed that approxi-
mately 600 known and unknown transcripts are up-
or down-regulated in human umbilical vein endothe-
lial cells exposed to a shear stress of 15 dynes/cm2 for
6 h (BBRC 1996), and a cDNA encoding an unknown
G-protein coupled receptor was cloned from these
shear stress-responsive genes (BBRC 1997).

Shear-stress signal transduction in endothelial
cells

We were the first to show that Ca2+ signaling plays
an important role in the mechanism by which
endothelial cells recognize the shear stress signal and
transmit it into the cell interior (In Vitro Cell Dev Biol
1988) . Strong shearing forces induced by rubbing
endothelial cells with a balloon cause an increase in
cytoplasmic Ca2+ concentrations (Biorheology 1994). A
relatively weak shearing force, such as the shear
stress generated by fluid flow, requires the presence
of extracellular ATP to induce a Ca2+ response, and at
several hundred nanomolar ATP, intracellular Ca2+

concentrations increase in a shear-stress-dependent

manner (BBRC 1991, 1993). Flow-induced Ca2+

responses generally start at a locus at the cell edge
and propagate throughout the entire cell in the form
of a Ca2+ wave (Fig. 3). The initiation locus corre-
sponds precisely to caveola-rich cell edges (Proc Natl
Acad Sci 1998). We recently found that a subtype of
ATP-gated cation channel, the P2X4 receptor, is
expressed in human vascular endothelial cells and
that P2X4 receptors play a crucial role in the shear
stress-dependent Ca2+ response (Am J Physiol 2000,
Circ Res 2000).

In vivo analysis of blood flow effects
Blood flow effects on capillary permeability to

macromolecules and angiogenesis have been investi-
gated in vivo by intravital microscopy. We developed
a new intravital slit-laser microscanning method to
quantitatively measure permeability to fluoresecent-
labeled proteins at the distal end of arterioles, the
middle of capillaries and the proximal end of venules
in rabbit skeletal muscle tissue (Microvasc Res 1995,
1997). Permeability has been shown to increase with
blood flow, indicating that shear stress regulates capil-
lary protein permeability (Jpn J Physiol 1991, 1992).
We also investigated the relationship between capil-
lary blood flow and tissue oxygen demand (Microvasc
Res 1985). We observed that increases in blood flow,
which were induced by arterio-venous shunt or
administration of a-blocker, augmented the formation
and development of new capillaries (Microvasc Res
1998). Our computer simulations have demonstrated
that formation of capillary networks in mammals cor-
responds well to an optimum model calculated from
the oxygen supply efficiency in tissues (Microvasc Res
1995). An intravital laser microscope that utilizes a
phosphorescence quenching technique was recently
developed to determine both microvascular and inter-
stitial oxygen concentrations (J Appl Physiol 2001).

Current Research

Ongoing research in our laboratory include proj-
ects designed to 1) identify molecules that function as
a flow sensor or shear-stress sensor in endothelial
cells, 2) analyze endothelial genes that respond to
shear stress, 3) investigate effects of shear force on
the differentiation of endothelial progenitor cells, 4)
study the microcirculation.

Flow-sensing molecules: Our recent studies have
revealed that endothelial cells convert information on
shear stress into changes in intracellular Ca2+ concen-
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Fig. 3. A flow-induced Ca2+ wave in an endothelial cell.



trations, and that P2X4 purinoceptors and their ligand
ATP play an important role in the Ca2+ signaling. To
examine the role of P2X4 receptors as flow-sensors,
P2X4 cDNA was transfected into human embryonic
kidney (HEK) cells, and cell lines that stably express
P2X4 receptors were established. As shown in Fig. 4,
the control HEK cells did not show any Ca2+ response
to shear stress, whereas HEK cells that stably
expressed P2X4 receptors showed a shear stress-
dependent Ca2+ response. Thus, ectopic expression of
P2X4 receptors made the HEK cells sensitive to flow,
suggesting that P2X4 receptors function as a flow sen-
sor. More recently, it has been demonstrated that
endothelial cells release ATP in response to shear
stress, and the endogenously released ATP is involved
in the activation of P2X4 receptors. Shear stress-sens-
ing mechanisms are currently being investigated in
terms of ATP release.

Shear-stress-responsive genes: A high throughput
genomic analysis of gene expression using DNA
microarrays has been used to gain a more complete
appreciation of the extent and biologic significance of
endothelial activation by shear stress. Comparison of
the transcriptional activity of approximately 6,000
unique genes has revealed that laminar shear stress
up- or down -regulates the expression of approximate-
ly 4% of the genes examined in endothelial cells.
Turbulent shear stress, which is closely related to the
conditions under which atherosclerosis develops,
changed the expression of about 1.5% of the genes
examined. These genes included many of the genes
known to function in vascular remodeling, such as
genes encoding plasminogen activator, transforming
growth factor and metalloproteinase. Attention is
now focused on the role of these shear stress respon-
sive genes in atherogenesis.

Effects of shear force on cell differentiation:
Endothelial progenitor cells (EPCs) have recently been
found to circulate in blood vessels, migrate into tis-
sues, and participate in neovascularization, and we

recently observed that shear stress augments prolifer-
ation, differentiation, and tube-formation by EPCs.
This means that mechanical forces can manipulate the
differentiation of EPCs. These techniques are of
potential use in clinical applications, such as in the
development of tissue-engineered vessels and cell
therapy for ischemic vascular diseases.

Microcirculation study: Oxygen-sensing mole-
cules that play an important role in the regulation of
vascular resistance are now being investigated, and an
in vivo optical method has been developed to monitor
pO2 distribution in skeletal muscle arterioles. We
have observed a significant drop in pO2 in the arteri-
oles and a large pO2 gradient in the arteriolar walls,
indicating that the endothelial cells and/or smooth
muscle cells of arterioles may consume much more
oxygen than expected. We are also developing an in
situ vascular Ca2+imaging system to explore the cellu-
lar mechanism of the effects of flow and hypoxia on
vascular tone.

Future Prospects

We intend to expand our research vascular biome-
chanics research to research on tissue engineering,
atherosclerosis, and the vascular physiome in the near
future.

Vascular biomechanics: To elucidate the physio-
logical or pathophysiological significance of shear
stress, shear stress-sensing molecules will be identi-
fied and knockout mice will be produced. Novel drugs
that can modulate the shear stress sensors will be
developed and applied to the treatment of vascular
diseases.

Tissue engineering: Techniques for manipulating
cell functions by mechanical forces will be developed
and applied to the preparation of tissue-engineered
blood vessels. A technique that allows reconstitution
of endothelial progenitor cells to a 3-dimensional, cap-
illary-like structure under flow conditions will be used
to produce engineered capillary network tissue. The
capillary module will be expanded to an innovative
tissue engineering approach to produce blood-vessel-
containing engineered tissues, such as liver and
myocardial tissue.

Atherosclerosis research: Athero-prone or -protec-
tive genes will be identified among genes that
respond to turbulent shear stress. An in vitro model
of tissue-engineered atheroma will be established by
arranging conditions, such as genetic background,
hemodynamics, and lipids related to atheroscelerosis.
The results of these studies may be useful in develop-
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ing a novel therapy for atherosclerosis.

Vascular physiome: The term “physiome” is
derived from “physio- (life)” and “-ome” (as a whole),
and means the quantitative and integrated description
of physiological functions based on information on
the genome, and proteome, and bioinformatics.
Mechanical forces generated in blood vessels regulate
vascular growth and remodeling in the human body.
An integrative description, including modeling, of the
mechanical force-mediated vascular controlling sys-
tem will be conducted, and this is called the “vascular
physiome”.
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Past Research and Major Accomplishments

We have studied the measurement and control of
biological systems based on biomagnetism. We devel-
op, integrate, and apply new ideas through innovative
interdisciplinary research approaches. Our research
topics cover wide areas in medical and biological engi-
neering, including technology for measurement, imag-
ing, and modelling in the following fields.

Magnetic stimulation of biological systems
Measurement of biomagnetic fields
Imaging of Electrical Information Based on

Magnetic Resonance Imaging (MRI)
Effects of magnetic and electromagnetic fields on

biological systems and materials

(1) Transcranial magnetic stimulation (TMS) has
become an important tool for the study of the func-
tional organization of the human brain. We developed
a method of localized and vectorial magnetic stimula-
tion using a figure eight coil (Fig.1). This method facil-
itates stimulation of the motor cortex of the human
brain within a 5 mm resolution. We studied the corti-
cal excitatory and inhibitory systems, using the tech-
nique of paired TMS. We observed that TMS initiates
the excitation of both cortical interneurons and
pyramidal tract neurons. Once the pyramidal tract
neurons generate a D-wave, the excitation is unaffect-
ed by a conditioning stimulus, which has an inhibito-
ry effect on excitability of pyramidal tract neurons.

(2) For the measurement of biomagnetic fields, we
developed a SQUID (superconducting quantum inter-
ference device) system with high sensitivity that facil-
itates the measurement of auditory brainstem evoked
magnetic fields.

We studied higher brain functions associated with
short-term memory and mental rotation processes
using MEG. In the functional information related to
short-term memory processes, a DC-like slow wave
was observed in the period between latencies of 900

Department of 
Bioimaging and Biomagnetics

Outline and Research Objectives

Our department was established in 1974, with the objective of promoting research on
engineering science in medicine and biology. In April, 1994, Professor Shoogo Ueno joined
the University of Tokyo, replacing retiring Professor Masao Saito as chairman of the
Division of Engineering Science in the Institute of Medical Electronics. In April 1997, our
division re-established itself as the Department of Bioimaging and Biomagnetics. Since its
establishment in 1994, the Department of Bioimaging and Biomagnetics has been engaged
in research on engineering science in medicine and biology. Our department specializes in
biomagnetic research, which includes the measurement of biomagnetic fields, magnetic
stimulation of the brain, and the effects of magnetic fields on biological systems.
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Fig.1 Basic principles of magnetic stimulation using a figure-eight coil. (a) A figure-eight coil on the head. (b) A single ring coil and
an induced current pattern. (c) A figure-eight coil and an induced-current pattern.



msec and 1,500 msec during the short-term memory
task. A mental rotation process requires rotation and
matching of a pair of mental images. Dynamic proper-
ties of the electrical current distribution in the human
brain that correspond to the early mental rotation
processes were investigated.

We also focused on the relationship between MEG
and fMRI and we studied the temporal and spatial
responses of both hemodynamic and neuronal activi-
ties. Activation of the primary somatosensory cortex
was investigated using MEG and fMRI. It was possible
with fMRI to discriminate between the area of the
thumb and the ring finger in the primary somatosen-
sory cortex. In MEG measurement, however, it is dif-
ficult to discriminate between two closely located
dipoles, if no initial information is given.

(3) Conventional MRI does not reveal information
about the electrical properties of the body. We devel-
oped new methods to visualize neuronal current dis-
tribution and electrical-impedance distribution. The
basic principle is to erase the effects of BOLD (blood
oxygenation level dependent) by subtracting MRI sig-
nals with different polarities of gradient magnetic
fields. Measurements were made with an echo planar
imaging (EPI) sequence at 1.5 T. MRI mapping of the
neuronal currents in the brain during middle finger
and thumb tapping was clearly observed (Fig.2). A
new method for impedance tomography was intro-
duced, based on MRI techniques. The basic idea of
impedance imaging is to use the shielding effects of
induced eddy currents on spin precession.

(4) We investigated the dynamic behavior of water
in high gradient magnetic fields. A superconducting
magnet that produced 8 T magnetic fields at the cen-
ter was used. The maximum product of the magnetic
field and the gradient was 400 T2 / m at z = 75 mm,
where the z-axis was directed along the bore axis. A
water chamber, 50 mm wide, 60 mm high, and 700
mm long was filled with distilled water. When the
water chamber was inserted into the bore, we
observed the phenomenon in which the water was
parted, and the bottom of the water chamber was
revealed. We call this phenomenon the Moses Effect.
A simple calculation shows that the magnetic force
acting on 100 ml of water at 20 ºC is 0.288 N or about
1/3 of the earth’s gravity, when exposed to a magnetic
field of 8 T and 50 T/m. Since the magnetic force act-
ing on diamagnetic and paramagnetic materials moves
the materials along magnetic field gradients, any kind
of biological cells and materials can be manipulated by
magnetic force. In contrast, when biological materials
such as fibrin and collagen are exposed to uniform
magnetic fields, parallel or perpendicular orientation
to the magnetic field direction is attained. For exam-
ple, we successfully oriented adherent cells such as
smooth muscle and endothelial cells, and osteoblasts
in parallel to the magnetic field direction after 8T
magnetic field exposure (Fig. 3). The magnetic manip-
ulation and alignment of cells and other biological
materials has opened a new horizon in tissue engi-
neering.
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(a) fMRI (b) current MRI
Fig.2 (a) fMRI and (b)MRI mapping of the neuronal currents in the brain during middle finger and thumb tapping.

Fig.3 Magnetically oriented (a) Fibrin (b) Collagen (c) Osteoblasts under an 8T static magnetic field.



Current Research

Our department is conducting interdisciplinary
research in three major areas: imaging and cognitive
neuroscience, cell and tissue engineering, and the
assessment of the biological effects of electromagnetic
fields.

Imaging and cognitive neuroscience
Our research focuses on the development of func-

tional brain dynamics imaging with high time resolu-
tion and high spatial resolution. The main techniques
employed are TMS (transcranial magnetic stimula-
tion), MEG (magnetoencephalography), EEG (elec-
troencephalography), electric current imaging by MRI,
and impedance imaging by MRI. These techniques are
noninvasive and very useful for studying higher brain
functions of humans such as memory and cognition.

We developed a 2-channel repetitive transcranial
magnetic stimulator and an EEG measurement system
that combines TMS. We were able to non-invasively
evaluate the cortical reactivity and functional connec-
tions between different brain areas. We used TMS to
investigate memory encoding and retrieval, particular-
ly the role of the dorsolateral prefrontal cortex in
associative memory for visual patterns. TMS disrupts
associative learning for abstract patterns over the
right frontal area, which suggests that the participat-
ing cortical networks may be lateralized in accordance
with classic concepts of hemispheric specialization.

We compared current density distributions in elec-
troconvulsive therapy (ECT) and TMS using the finite
element method. While the skull significantly affected
current distributions in ECT, TMS efficiently induced
eddy currents in the brain. Our results will support
clinical investigations to determine the electrode and
coil positions that maximize efficacy.

To investigate the safety aspects of TMS on the
brain, functional and anatomical changes in the brain
were investigated. Our initial experimental results
revealed that TMS does not affect the fEPSP (field
excitatory post synaptic potential) of the rat hip-
pocampus.

We introduced a new method of conductivity ten-
sor imaging using diffusion-weighted MRI to obtain
conductivity tensor distribution of the brain.
Diffusion-weighted images were acquired with
motion probing gradients (MPGs) applied in three
directions. Conductivities in each MPG direction were
calculated from the fast component and the fraction
of the fast component, and two-dimensional conduc-
tivity tensor was estimated. We also proposed a new
method of electrical current imaging based on the fre-
quency shift technique of MRI.

In another study, we investigated a method for tis-
sue characterization using diffusion tensor analysis

and applied external electrical currents.

Magnetophysiology
We studied the ischemic myocardial muscles of rat

using a high-resolution DC-SQUID magnetometer.
The information about the ischemic myocardium
region and changes of function were obtained by
caridiomagnetic imaging.

We also measured the magnetic fields associated
with end plate potentials induced from neuromuscu-
lar junctions of frogs. Biomagnetic measurements of
synaptic transmission processes by micro SQUID sys-
tems are useful for the physiological and pharmaco-
logical studies such as stimulus-excitation-contraction
coupling.

Biological effects of electromagnetic fields
We investigated the effects of strong magnetic

fields (8T, 14T) on the structure, organization, and
function of biological systems and materials, and the
possible medical and therapeutic applications of mag-
netic fields.

The effects of 14 T strong static magnetic fields on
the functional properties of biological materials, such
as proteins, oxygen molecules, and water were also
investigated. (1) A spectrum profile of hemoglobin
inside red blood cells indicated conformational
changes depending on the magnetic flux density. (2)
Magnetic field exposure initiated platelet aggregation
with the aid of collagen and accelerated the aggrega-
tion of platelets and fibrin. (3) Leukemia cell prolifera-
tion was decreased by an 8 T magnetic field, as a
result of behavioural changes of dissolved oxygen dur-
ing exposure. (4) Magnetic fields inhibited biolumi-
nescence of luciferin and luciferease in both in vitro
and in vivo experiments. Possible applications of mag-
netic fields for the control of biochemical reactions
were suggested.

We explored the possible medical applications of
magnetically oriented collagen. Magnetically aligned
collagen provides a scaffold for smooth muscle cells
(A7r5), osteoblasts (MC3T3), nerve cells (PC12 and
Schwann cells), and blood vessels on which to grow,
and it directs the growth to a specific direction.
Further experiments, however, demonstrated the
magnetic orientation of adherent cells without colla-
gen guidance after long-term exposure to static mag-
netic fields. Further studies must be carried out to
clarify the detailed mechanisms which include the
diamagnetic properties of the cells. Our findings may
lead to clinically viable treatments of bone fractures
and bone defects as well as medical engineering appli-
cations such as nerve regeneration.

With the ever-increasing worldwide use of mobile
phones in recent years, social concerns and anxieties
have been raised about the possible detrimental
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effects on human health. We investigated the effects
of high frequency electromagnetic field exposure on
rats.

We investigated the effects of exposure to the
standard frequency of electromagnetic waves used for
cellular phones in Japan (1,439 MHz) on the perme-
ability of the blood brain barrier (BBB), brain morpho-
logical changes, body mass fluctuations, and cognitive
functions and memory restoration of male Sprague-
Dawley rats.

Our results suggest that exposure to a TDMA field
at levels much stronger than emitted by cellular
phones do not affect the learning and memory
processes when there are no thermal effects. In our
most recent study, however, we investigated the
effects of 1439 MHz TDMA electromagnetic fields on
sleep disturbance or melatonin synthesis in rats. The
pineal melatonin level decreased with short-term
TDMA exposure, whereas the serum melatonin level
was unchanged. Short-term TDMA exposure may
inhibit pineal melatonin synthesis in this limited
experiment. Further studies are currently underway
to confirm and explain our initial results.

Future Prospects

In the next 3.5 years, we hope to achieve signifi-
cant progress in our three major areas of research:
imaging and cognitive neuroscience, cell and tissue
engineering, and the assessment of biological effects
of electromagnetic fields.

By determining how the brain works, from the
level of neurons to the relationships between complex
neural networks, a myriad of medical, therapeutic and
engineering applications will be developed. The com-
bination of neuromagnetic imaging techniques will
allow us to understand the dynamic interactions
between individual cells and larger neural networks
that give rise to the patterns of electrical activity asso-
ciated with higher brain function. We hope to deter-
mine where and how signals for various higher cogni-
tive processes arise within the brain using TMS, EEG,
MEG, and MRI. The development of new imaging
methods to better visualize brain activity will also pro-
vide a wealth of new information. For example, our
new MR imaging techniques will be helpful for the
early detection of neurological disorders, such as acute
cerebral infarctions. Ultimately, we hope the informa-
tion retrieved will uncover the roots of neurological
and psychiatric diseases.

By determining the effects of electromagnetic
fields on biological materials and systems and under-
standing the mechanisms involved, we can develop
many potentially viable cell and tissue engineering
applications. For example, we will continue our
research to determine whether repetitive TMS regen-

erates or prevents damage to injured rat hippocampal
CA3 cells as well as our study on the magnetic orien-
tation of Schwann cells for nerve regeneration.
Researches on the cellular responses to magnetic
fields will also proceed by analyzing the genetic
responses as well as the morphological changes of
cells under strong static magnetic fields. Magnetically
induced cytoskeleton displacement in an intact cell
will be observed during both long and short-term
magnetic field exposures. A new technique for the
remote handling of macromolecules in living systems
by electromagnetic forces will also be developed.
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Iwao Fujimasa, M. D., Ph. D.

Past Research and Major Accomplishments

Professor Imachi joined to Institute of Medical
Electronics in 1970 as a student of Graduate School of
Medicine, University of Tokyo, after he got the mas-
ter’s degree of mechanical engineering at Kyoto
University and spent 2 years at Hitachi Chemical Co.
Ltd. as a chemical plant research engineer. Since that
time he has been studying biomedical engineering
and he became Associate in 1972, Associate professor
in 1987 and Professor in 1993. The past research and
major accomplishments performed by him and his
group are shown in the following;

1. Artificial heart
The artificial heart(AH) study is world famous

research project having a long history since 1959.
Almost all the research fields such as driving mecha-
nism, blood pump, artificial valve, materials, measure-

ment & control method, circulatory physiology and
pathophysiology have been developed and studied.
They are summarized in Figure1.

Our peculiar policy for AH research is shown in
Table 1. According to the policy, we have been
approaching to an implantable total AH(TAH) with
quite different way from other groups and have
obtained many accomplishments summarized in
Table 2. Among these accomplishments, trying 4
types of TAH, development of jellyfish valve, device
of 1 / R control method, 3 times of the world longest
survival record under TAH goat, proposal of many
pathophysiological hypothesis, and invention of
undulation pump are the most unique and remarkable
outputs.

2. Biomaterials
Concerning the biomaterials, the mechanism of

thrombus formation and calcification on the medical
polymer surfaces, especially in the artificial heart
blood pump and on polymer valve have been studied.
The evaluation of biocompatibility of many biomateri-
als was also important task.

3. Medical laser
Medical laser research in this laboratory was start-

ed in 1965. Ruby laser, CO2 laser, Nd-YAG laser,
excimer laser, argon laser, semiconductor laser have
been studied. Laser scalpel, laser coagulator, laser
endoscopes for percutaneous intradiscal laser
nucleotomy, for colonary laser angioplasty and for
percutaneous mitral valvotomy, were developed. As

Department of Biosystem
Construction & Control

Outline and Research Objective

This department was established in 1964 as Division of Clinical Medicine in Institute of
Medical Electronics for research and development of the advanced diagnostic and therapeu-
tic instruments for the clinical medicine and their related technologies. The education to
train the leaders of biomedical engineer and clinical engineer is its another important role.
The first The name of the department and institute has been changed as shown above since
April 1, 1997 with the structural reform of Faculty of Medicine.

This department has been cooperating with Division of Artificial Biomechanism,
Research Center for Advanced Science and Technology (RCAST) presided by Associate Prof.
Chinzei and Division of advanced Biomedical Engineering & Life Science, Center for
Cooperative Research (CCR) presided by Prof. Mabuchi in the recent 10 years. Both laborato-
ries, 10 Km distant, are connected with a personal microwave television system for all-day
long to exchange many information, to have a periodical research meeting and to monitor
the artificial heart animals from each other.

Our research fields are artificial heart, artificial valve, biomaterials, medical laser, medical
thermography, measurement instruments and sensors, and micromachine.
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Table 1 The policy of AH research in our laboratory

Table2 Accomplishments in AH research in this laboratory
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Four types of TAH,: FTAH(1963-1980), HTAH(1977-1982), TRAH(1981-1996) and ITAH(1996-)

FTAH: TAH with fibrillated natural heart

HTAH: Hybrid TAH, Natural heart is beating but trunks of PA and Ao is occluded

TRAH: Total replacement AH, NH is resected and 2 pumps are placed on the chest wall

ITAH: Implantable TAH, All the components except energy source are implanted

Home made artificial valves

OED(Oblique elliptical seat door type) valve 1971 - 1978

Jellyfish valve: polymer membrane valve(1987 - )

Control method 

Fixed cardiac output

Fixed cardiac output with electrical stimulation

1 / R control

World longest survival record with TAH in goat

1980: 288 days with HTAH 

1984: 344 days with TRAH

1995: 532 days with TRAH under 1 / R control

Hypothesis

Hyper cardiac output syndrome: 1973 - 1975

Cardiac receptor hypothesis:: 1982 - 1895

Calcification mechanism hypothesis: 1995 - 2000

Blood pump & materials

Critical surface roughness to promote thrombus for mation(3 mm): 1970

Surface coating of segmented polyurethane on PVC: 1973 -

Multi-material test method of blood compatibility: 1984 - 1990

Clinical device development

Pneumatic driven ventricular assist device in cooperation with Aisin Seiki & Nippon Zeon Co. Ltd.:1990 -

Never copy the foreign countries project  (respect the other person’s originality)

Don’t be captured by the existing laws and theories 

(there is no common sense in interdisciplinary field research)

Don’t cling to your background

Have always hypothesis

Don’t change the system until it runs into a stone wall

Don’t change more than 2 parameters at once

Try to make all the things by yourself (Speed is the most important)

Don’t hesitate to publish the negative data (truth is hidden in the negative data)



for the basic research, the influence of various kinds
of lasers on living tissue, laser therapy for tumor and
cancer, laser neurotomy, bactericidal effect of laser
were investigated.

4. Medical thermography
Research of medical thermography in this labora-

tory was started in 1965. Since that time, many kinds
of infrared thermography for clinical use has been
developed in cooperation with Fujitsu, Nihon-denshi,
NEC, Nihonkoden Co.Ltd, etc.. As the basic and appli-
cation researches, theoretical model construction to
estimate subcutaneous blood flow from thermogram,
digital processing of thermogram, dynamic thermog-
raphy, standardization of clinical daignosis, thermo-
tome, thermo-myotome, etc were studied.

5. Measurement instruments and sensors
Portable electro-magnetic flow(EMF) meter, EMF

flow probe for AH, blood lactate measurement instru-
ment, remote monitoring system of AH animals
through microwave TV, implantable CCD probe to
observe microcirculation were developed.

6. Micromachine
Micromachine research was started in 1987. The

word “micromachine” was made in this laboratory
when we began to start a society for the study of
micro-mechanical system in 1988. Artificial muscle
moved by vibrating energy, regenerative nerve elec-
trode, micro-laser endoscope were studied and devel-
oped

Current Research

1. Artificial heart
Since 1996, AH project in this laboratory is

focused on the development of implantable TAH in
which the all components except outer battery and
energy transmission system are implanted into the
body and expected as the substitution of the heart
transplantation. Undulation pump TAH(UPTAH)
which is the most compact TAH in the world was
invented(Fig. 2). Another merit of UPTAH is that it
can produce any kinds of flow patterns such as
pusatile flow, continuous flow and pulsatile flow on
the continuous flow, etc.. At the present stage, 6 goats
survived over 1 month including 63 days as the
longest. Now all the components such as blood pump,
driving unit, control system, measurement system
and energy transmission system are being made more
compact and increased in durability and reliability.
The influences of nonpulsatile flow on microcircula-
tion and organ function are being in research. A new

project to develop an implantable ventricular assist
device for clinical use for the bridge to heart trans-
plantation has been ready to start using the undula-
tion pump. According to our calcifiction hypothesis,
the jellyfish valve is improved design to reduce the
creep fatigue. The new designed valve proved almost
10 years durability in-vitro acceleration fatigue testor.

2. Other researches
In the laser research, handy type laser blood coag-

ulator aiming to use in the surgical field, is being
developed and evaluated in the animal experiments.
The imaging of arterial blood flow distribution in the
skin and organs using a high speed thermography is
studying. CCD probe to observe microcirculation
chronically is being made compact including focus.
Regenerative nerve electrode to control artificial
organs through nervous signals is improving its tissue
compatibility.

3. New research
Tissue engineering research has started in this

year. As the first step, valve membrane of jellyfish
valve is trying to make using endothelial cell culture.

Future Prospects

The following researches are scheduled as the
future projects and a part of them is already ready to
start.

Development of a permanent use artificial heart to
be able to substitute the heart transplantation. A
rotary type undulation pump which moves magneti-
cally suspended is begun to design.

Complete the regenerative nerve electrode and
find a control algorithm of artificial organs through
nervous signals.

Development distributed artificial heart system in
which the artificial blood pumps are connected to
each organs and tissues. Basic study to connect a
small AH to a kidney has already started.
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Regenerative medicine to make a whole organs
from ES cells will be started aiming to how to short-
ening the growing time utilizing a biomedical engi-
neering technologies.

Research Grants in these 5 Years

1. The Program for Promotion of Fundamental Studies
in Health Science of the Organization for
Pharmaceutical Safety and Research(OPSR) “ The
comprehensive basic research on the development of
Japanese original implantable total artificial heart”,
Head Investigator: K. Imachi, 170,460,000yen, 1996
– 2000

2. Grant-in-Aid for Scientific Research (B)(2):” A study
on long-term and continuous observation and analy-
sis of microcirculation under artificial circulation”,
Top Head Investigator: K. Imachi, 16,000,000yen,
1999 – 2000

3. Grant-in-Aid for Scientific Research (A)(2): “
Development of a simplified pulsatile left ventricular
assist device”, Head Investigator: K. Imachi,
17,200,000yen, 1999 – 2000

4. Grant-in-Aid for Scientific Research (A)(2):”Research
and development of implantable artificial heart for
permanent use”, Head Investigator: Y. Abe,
42,600,000yen, 2000 – 2002

5. Grant-in-Aid for Scientific Research (S):
“Comprehensive research for the influence of flow
state of artificial heart on the living body by observa-
tion of microcirculation”, Head Investigator: K.
Imachi, 87,900,000yen, 2002 – 2006
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Past Research and Major Accomplishments

Identification of posttranslational modifications
of tau in paired helical filaments

Tau in paired helical filaments (PHF) is character-
ized by hyperphosphorylation and ubiquitination. The
former causes the tau to migrate slower that dephos-
phorylated counterparts, and such particular tau
makes three distinct bands on the Western blot, and
called PHF-tau. We found that this phosphorylation
somehow resemble that seen in fetal tau, because
many phosphorylation-dependent monoclonal anti-
bodies that react with PHF-tau recognize fetal tau.
This indicates that fetal tau is phosphorylated to a
greater extent than adult tau. We underwent the
work to determine the exact sites for phosphoryla-
tion, using selective modification of phosphorylated
Ser residues and their identification of amino acid
sequencing and mass spec. As a result more than 20
phosphorylation sites in PHF-tau were detemined:
about half number of the sites were proline-directed,
while the remaining were nonproline-derected. By our
work the phosphorylation of PHF-tau was fully char-
acterized.

PHF was found to be ubiquitinated in 1987, and
since then we attempted to determine the ubiquitiba-
tion sites in tau, but failed because of purification of
ubiquitinated tau was very difficult and provided only
very poor yield. From smeared tau (see below) we
obtained a small amounts of purified ubiquitinated
tau, which was digested by lysysl endopeptidase and
generated fragments were subjected to mass spec.
Thus ubiquitinated sites were accurately determined,

and found in the microtubule-binding domain of tau.
One of the most remarkable characteristics of the

tau in PHF is smearing on the blot from high molecu-
lar mass region down to 1-2 kD. The extent of smear-
ing is well-correlated with the density of neurofibril-
lary tangles. We purified smeared tau using HPLC and
analyzed protein chemically. Deamidation and isoas-
partate formation were found, suggesting that
smeared tau represents aging of NFT in vivo.

(2) Determination of Aß42 as the predominant
species deposited in the brain

At that time, two Aß species were known, but
their significance was unknown, although in the cul-
ture media Aß40 that terminates in Val-40 is the
major species. Using end-specific monoclonals that
were developed by N. Suzuki, we found immnocyto-
chemically that Aß42 that terminates in Ala-42, a
minor species among the secreted Aß, is predominant
in the parenchyma of AD cortex. To learn about the
temporal profile for Aß deposition in the human
brain, we examined the brains from Down syndrome
patients who invariably develop Alzheimer patholo-
gies after the middle ages. In this way we found that
the first species deposited in the brain is Aß42.

(3) Quantification of Aß accumulation in the
human brain

With collaboration with N. Suzuki, we constructed
two-site ELISA highly specific for Aß40 or Aß40. We
first applied the ELISA for the quantification of Aß40
and Aß42 in the human brain. The biochemical alter-
ations specific to AD may start much earlier than we
previously thought. The work on CAA suggests four
stages in the evolution: biochemically detectable
stage, immunocytochemically detectable stage, histo-
logically (Congo red) detectable stage, and clinically
(multiple and recurrent hemorrhage in the aged)
detectable stage. In other words, clinically overt
patients are just a tip of the iceberg. The similar time
course can be applicable to parenchymal Aß deposi-
tion; biochemical accumulation of Aß should start in
the 40s (or even before). And AD patients are most

Department of
Neuropathology

Outline and Research Objectives

The long-term goal of the research in our department is to determine the molecular
events that lead to the development of Alzheimer’s disease (AD). For this purpose, we are
analyzing two proteins that have been implicated in the AD pathogenesis: amyloid ß-pro-
tein (Aß) and tau.
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likely to represent a tip of the iceberg. A straightfor-
ward interpretation would be that AD is the conse-
quence of the longstanding biochemical abnormali-
ties.

Here, we focus on the nature of the initial bio-
chemical abnormality, eventually leading to ß-amy-
loidogenesis, rather than on why Aß accumulate in
the brain in an exponential way. In particular, we are
currently concerned about possible roles of low-densi-
ty membrane domain (detergent-insoluble, glicolipid
and cholesterol enriched domain; DIGs) in the Aß 40
and Aß42 metabolism, and in the earliest stage of ß-
amyloidogenesis.

As Aß accumulates, seemingly, Aß42 shifts to
higher density fractions, but Aß40 tends to stay low.
Possible explanations include: When a large amount
of Aß accumulated, the low-density membrane
domain may shift to higher density or Aß42-bound
low-density membrane domain may lose specific lipid
composition (cholesterol and/or sphingolipid), result-
ing in shift to higher density. In either way, there may
be a certain critical level of Aß42 in the domain
beyond which the membrane-bound Aß42 cannot
float.

(4) Accelerated Aß accumulation in ε4-bearing
subjects

We attempted to determine when Aß deposition
starts in most human brains and how it is influenced
by apolipoprotein E (apoE) allele ε4, a strong risk fac-
tor for late-onset AD. We successfully quantitated,
using an improved extraction protocol and sensitive
ELISA, the Aß40 and Aß42 levels in the insoluble
fraction of the brains from many nondemented sub-
jects aged 22 to 81 years. Both Aß40 and Aß42 were
detectable in the insoluble fraction of the brains even
from young subjects aged 20 to 30 years. The inci-
dence of the subjects significantly accumulating Aß
increased in an age-dependent manner; Aß42 levels
arose steeply in some subjects in their late 40s and
this was accompanied by a much smaller rise in Aß40
levels. ApoE ε4 was found to significantly enhance
Aß42 and, to a less extent, Aß40 accumulation. These
results strongly suggest that the presence of ε4 allele
sets earlier in life the start of Aß accumulation in the
brain.

(5) Discovery of ε-cleavage using a cell-free sys-
tem

Aß is generated from ß-amyloid precursor protein
(APP) when ß-secretase cleavage at the extracellular
domain produces a 99-residue C-terminal fragment
called CTF99 or CTFß. Subsequent cleavage of CTFß
in the middle of the transmembrane domain by γ-sec-
retase primarily produces either a 40-residue protein
(Aß40) or a 42-residue protein (Aß42). Intramembrane

γ-secretase cleavage of CTFß should yield a 59- or 57-
residue cytoplasmic C-terminal fragment (CTFγ41-99
or 43-99; APP712-770 or 714-770 according to the
numbering of APP770 isoform) called CTFγ. To learn
more about the properties of γ-cleavage, we undertook
to establish cell-free system for generation of Aß and
CTFγ, and characterize CTFγ, the other product of this
unusual cleavage. The generated CTFγ consists largely
of CTFγ50-99, and of CTFγ49-99, although the latter is
several to ten-fold less than the former. Comparison
of the cleavage sites of APP, APLP1, and APLP2 identi-
fies new cleavage site: two to five residues inside the
cytoplasmic membrane boundary. Therefore, this
intramembrane cleavage is distinct from the Aß-gen-
erating γ-cleavage that occurs in the middle of the
transmembrane domain (more than nine residues
inside the membrane boundary).

It has been unclear why APP is cleaved near the
middle of the transmembrane domain, whereas Notch
1 is cleaved immediately inside the cytoplasmic mem-
brane boundary. Overall, our findings strongly suggest
that the cleavage of Notch corresponds to this distinct
type of cleavage rather than to γ–cleavage.

Current Research and Future Prospects

(1) Characterization of the substrate specificity of
γ-secretase
1. Is ε-cleavage a reality? Can we exclude the possi-

bility that γ-cleavage is followed by swift, step-
wise cleavages by a particular amino peptidase?
Definite evidence requires demonstration of
longer Aß (Aß1-49 or 1-50) and/or the middle seg-
ment (Aß41-49). Can one detect a longer Aß
species in the membrane?

2. If it is reality, what is the meaning of γ-cleavage?
Does the presence ragged C termini of Aß suggest
participation of a particular carboxyl peptidase in
the generation of Aß?

3. If so, what is the relationship between γ- and ε-
cleavage? The two cleavages may not be in one to
one stoichiometric relationship.

4. The general principle of type 1 membrane protein
degradation. shedding, release of ectodomain, fol-
lowed by intramembrane (ε-) cleavage. How is the
intramembrane segment left after ε-cleavage
degraded?

5. Is Aß40 and Aß42 production separable? How is
Aß40 or Aß42 generation correlated to CTFγ49-99
or CTFγ50-99?

(2) Mechanism of Aß accumulation in the brain
1. At present the mechanism of FAD (Familial AD)

can be understood by altered enzyme-substrate
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relationship: Mutations in enzyme (presenilin) or
substrate (APP) causes an (small) increase in the
Aß42 production, which eventually leads to AD.
Patients with presenilin or APP mutants usually
show higher levels of Aß42 in the plasma.
Presumably, whether this relationship is altered
can be detected by increased levels of Aß42 in the
plasma. Another pathway to development of AD
is being proposed: increased tendency to protofib-
ril formation.

2. The role of ApoE4 is not to modify the enzyme-
substrate relationship, but to mediate through
other pathways, thereby leading to earlier build-
up of senile plaques. Potential target would be in
the exchange of Aß between cell membrane and
HDL particles, in the transport of Aß through BBB
or in the Aß fibrillization.

3. The thought into exponential accumulation curve
may provide us with some insights into the mech-
anism. The accumulation curve may be simulated
by the equation: A(t)=C(t-40)n/1+(t-40)n, where C:
constant, t, age>40; steepness in the accumulation
depends on n. This equation represents coopera-
tivity phenomena (phase transition), and may sug-
gest that age-dependent Aß accumulation may be
one of such examples in the biology. If so, the
underlying mechanism can be explained by
enhanced Aß aggregation force. A point is why
the aggregation potential is enhanced. One possi-
bility is a decrease in the degradation potential
(decreased protease activity) during aging.
However, it is a bit difficult to envision, because it
has not so far been known that certain proteases
are acutely inactivated during aging. The other
possibility is altered environments induced by
aging. Altered lipid composition and/or generation
of a certain factor to promote Aß aggregation.
Altogether, accumulation is a consequence of
aggregation, and aggregation may be a conse-
quence of an alteration in the environment, but
may not be decreased protease activity. In this
regard, it may be important to investigate the sig-
nificance of Aß accumulation in the raft. First, to
examine whether raft-accumulated Aß is younger
than extracelluarly deposited Aß by using
pyroGlu-specific antibodies. Other markers for in
vivo aging include isomerization and racemization
of Asp residues and truncation of the Aß mole-
cule.

(3) Tau and neuronal cell death
What do we know about the significance of intra-

cellular tau deposition, and what should we do in the
future?
1. NFT itself is not so harmful to cell. NFT-bearing

neurons are viable, and still attempt to maintain

dendritic arborization. NFT-bearing oligodendro-
cytes rather specific for FTDP-intron mutations
still supply enough amounts of myelin. No
demyelination is detected by a classical method.

2. But often, dendrites of NFT-bearing neurons are
compromised, which reminds us of dying-back
neuropathy. Presumably, curly fibers represent
dying-back segments of basal dendrites isolated
from neuronal cell bodies.

3. FTDP-17 is characterized by tauopathy and neu-
ronal loss. P301L mutation is featured by exten-
sive neuronal loss rather than NFT formation (see
transgenic fly; Wittmann CW et al. Science
2001;293:711-4), while R406W mutation is fea-
tured by NFT formation rather than neuronal loss.
Clinical course may depend on neuronal loss
rather than NFT formation. This is consistent
with the old view that the degree of dementia in
AD is best correlated with the extent of neuronal
loss.

4. Thus, the most important question about tau is
why and how tau kills the neuron, rather than
why and how it aggregates into NFT.

5. Significance of hyperphosphorylation of tau in
PHF or PHF-like fibrils. Hyperphosphorylation of
tau may be a consequence of degeneration of neu-
ron, but not a cause of degeneration. Study on
R406W brain showed that i) cytosolic R406W tau
is less phosphorylated, which is consistent with
an observation with CHO stable transfectant; ii)
but the mutant tau composing PHF-like fibrils is
hyperphosphorylated. A most likely interpretation
is as follows. The mutant tau has a bulky residue
close to its microtubule-binding domain, and
when the mutant tau interact with tubulin or
microtubules, a particular kinase cannot access to
Ser-396 and 404, resulting in hypophosphoryla-
tion on these residues. Once the interaction with
tubulin or microtubules is lost (by degeneration),
the mutant tau takes a random structure as does
wild-type tau, and these residues are freely
accessed by kinase and become hyperphosphory-
lated.

6. To do: establishment of FTDP tau knock-in mice;
attempt to increase the tau expression level by
removing the neo gene by breeding with CAG Cre
mice. Breeding with APP transgenic mice (for
example, APPsw mice) may make the pathological
phenotype to appear within lifespan, and P301L
mice may develop NFT and neuronal loss much
earlier than wild-type knock-in mice.

7. More data about tau in the cell biology may pro-
vide some keys to understanding of the pathogen-
esis of FTDP-17. For example, differential role of
three-repeat and four-repeat tau should be more
highlighted.
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8. The data from transgenic fly suggest that expres-
sion of even wild-type tau may be somehow
harmful to viability of fly (Wittmann CW et al.
Science. 2001;293:711-4). This can be applied to
synuclein also (Feany MB, Bender WW. Nature
2000;404:394-8). Presumably, the essential feature
of FTDP-17 is neuronal death without overt NFT
formation. But in many FTDP-17 cases, both neu-
ronal loss and NFT formation coexist. This means
that the initial step to neuronal death may be
shared by the pathway to NFT formation. In this
respect, recent observations may be significant
(Zhukareva V et al. Loss of brain tau defines novel
sporadic and familial tauopathies with frontotem-
poral dementia. Ann Neurol. 2001;49:165-75).

9. Currently there is no unifying hypothesis that can
explain remarkable heterogeneity of FTDP-17. If it
does exist, it must explain i) Why exonic muta-
tion cause neuronal degeneration as well as ii)
Why increased levels of four-repeat tau cause neu-
ronal degeneration.
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Oxidative stress induces intracellular accumulation
of amyloid ß-protein (Aß) in human neuroblastoma
cells. Biochemistry 39:6951-6959, 2000

45. Sawamura N, Morishima-Kawashima M, Waki H,
Kobayashi K, Kuramochi T, Ito M, Oyama F, Ando S,
Ihara Y: Mutant-presenilin 2-transgenic mice: A large
increase in the levels of Aß42 is presumably associat-
ed with the low-density membrane domain that con-
tains decreased levels of glycerophospholipids and
sphingomyelin. J Biol Chem 275:27901-27908, 2000

46. Morishima-Kawashima M, Oshima N, Ogata H,
Yamaguchi H, Yoshimura M, Sugihara S, lhara Y:
Effect of apolipoprotein E allele ε4 on the initial
phase of amyloid ß-protein accumulation in the
human brain. Am J Pathol 157: 2093-2099, 2000

47. Oshima N, Morishima-Kawashima M, Yamaguchi H,
Yoshimura M, Sugihara S, Khan K, Games D, Schenk
D, Ihara Y: Accumulation of amyloid beta-protein in
the low-density membrane domain accurately
reflects the extent of beta-amyloid deposition in the
brain. Am J Pathol 158: 2209-2218, 2001

48. Miyasaka T, Morishima-Kawashima M, Ravid R,
Heutink P, van Swieten JC, Nagashima K, Ihara Y:
Molecular analysis of mutant and wild-type tau
deposited in the brain affected by FTDP-17 R406W
mutation. Am J Pathol 158: 373-379, 2001

49. Yamazaki T, Chang TY, Haass C, Ihara Y:
Accumulation and aggregation of amyloid ß-protein
in late endosomes of Niemann-Pick Type C cells. J
Biol Chem 276: 4454-4460, 2001

50. Gu Y, Misonou H, Sato T, Dohmae N, Takio K, Ihara
Y: Distinct intramembrane cleavage of the ß-amyloid
precursor protein family resembling γ-secretase-like
cleavage of Notch. J Biol Chem 276:35235-35238,
2001

116



Department of 
Cognitive Neuroscience

Outline and Research Objectives

The Department of Cognitive Neuroscience is one of the three departments composing
the Speech and Cognitive Science Section. Since the establishment of this department in
1991, we have been working in the field of brain and cognition, especially from the point of
view of language.

Main research topics:
1. Research on the brain damaged patient: callosal syndrome, right temporal lobe syn-

drome, macular sparing, aphasia therapy
2. Functional magnetic resonance imaging (fMRI) during cognitive process: mental writing,

writing, face recognition, reading comprehension, naming, reading aloud
3. Magnetoencephalographic (MEG) study of cognitive function: early component of the

visual evoked magnetic field, motor imagery
4. Brain mechanism of Japanese kanji processing

Teaching activities:
1. Graduate course: Speech science and language communication, Pathophysiology of

speech and language Communication, Introduction to neuroscience 
2. Master course: Cognitive neuroscience 
3. Graduate course, Faculty of Literature: Experimental phonetics 
4. Undergraduate course: Speech and language communication, Medical data processing 
5. Undergraduate course, Faculty of Education: Fundamentals of speech science

Clinical activities:
The assessments and therapies for aphasia, apraxia, agnosia, amnesia and dementia are

conducted in collaboration with the Deptment of Neurology, Department of Neurosurgery
and Department of Otorhinolaryngology

Faculties and Students

Professor Morihiro Sugishita Dr. Health Sci.,
Dr. Medical Sci. 1993~

Associate .................................2
Graduate Students .................2.
Research Students...................1
Guest Researchers...................2

Past Research and Major Accomplishments

1. Research on the Brain Damaged Patient
1-1) Sugishita M, et al. Dichotic listening in

patients with partial section of the corpus callosum.
Brain 118, 417-427, 1995: Despite the common
assumption that damage to the posterior part of the
trunk of the corpus callosum causes strong left-ear
suppression, the results indicated that damage to the
splenium causes strong left-ear suppression.

1-2) Koike A, et al. Preserved musical abilities fol-
lowing right temporal lobectomy. Journal of
Neurosurgery 85, 1000-1004, 1996: No disturbances
in the Seashore Measures were detected after tempo-
ral lobectomy on either side.

1-3) Sugishita M, et al. Hemispheric representation
of the central retina of comissurotomized subjects.
Neuropsychologia 32, 399-415, 1994: The region of
the right (temporal) hemiretina represented by both
hemispheres in letter processing, if it exists, was esti-
mated as less than 0.6º from the foveal center.

2. Functional Magnetic Resonance Imaging (fMRI)
During Cognitive Process

2-1) Sugishita M, et al. Functional maguetic reso-
nance imaging (fMRI) during mental writing with
phonograms. NeuroReport 7, 1917-1921, 1996: Four
regions were activated during mental writing in all six
subjects; the left intraparietal sulcus, the middle part
of the left precentral sulcus and the posterior part of
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the left superior frontal sulcus, the right intraparietal
sulcus, and either or both of the left and right cingu-
late sulci. The left intraparietal region was usually the
most extensively activated.

2-2) Katanoda K, et al. A functional MRI study on
the neural substrates for writing. Human Brain
Mapping 13, 34-42, 2001: During writing, activations
were observed in the anterior part of the left superior
parietal lobule, the posterior part of the left middle
and superior frontal gyri, and the right cerebellum.

2-3) Katanoda K, et al. Neural substrates for the
recognition of newly learned faces: a functional MRI
study. Neuropsychologia 38, 1616-1625, 2000: The
bilateral fusiform gyrus is involved, not only in face
perception, but in a certain aspect of face recognition
memory, and this aspect is related to the actual recog-
nition of previously viewed faces rather than the pro-
cessing of novel ones. The right parietal and frontal
regions, in contrast, are differentially more associated
with the detection of novel faces or retrieval effort.

3. Magnetoencephalographic (MEG) Study of
Cognitive Function

3-1) Yoneda K, et al. The early component of the
visual evoked magnetic field. NeuroReport 6, 797-800,
1995: The early component was observed in three of
the nine subjects. The latency ranged from 40 to 45
ms in MEG and from 39 to 47 ms in EEG. The result
of dipole localization analysis showed that its origin
was cortical, and specifically, the striate cortex.

3-2) Ogiso T, et al. The precuneus in motor
imagery: a magnetoencephalographic study.
NeuroReport 11, 1345-1349, 2000: MEG was applied
to subjects who imagined themselves hurdling in self-
centered space. In three of six subjects all 300 trials in
the motor imagery condition revealed the precuneus
dipole. When we divided the 300 trials into four over-
lapping blocks, all six subjects showed precuneus
activity.

4. Brain Mechanism of Japanese Kanji Processing
4-1) Sugishita M, Omura K. Learning Chinese char-

acters may improve visual recall. Perceptual and
Motor Skills 93, 579-594, 2001: From elementary
through high school, Japanese children are required to
memorize a large number of distinct visual forms, i.e.,
roughly 2,000 Chinese characters, and tremendous
effort is expended in learning to read and write them.
We hypothesized that early training in memorizing
Chinese characters and the use of these characters in
daily life shapes brain development and facilitates
recall of visual forms in general. We administered the
Wechsler Memory Scale-Revised (WMS-R) to a repre-

sentative sample of the normal Japanese population
(316 persons, 100% Japanese) and compared their
scores with data previously obtained from a represen-
tative sample of the normal U.S. population (316 per-
sons, 82.5% Caucasian). Compared to the Americans,
the Japanese group obtained significantly higher
scores on these two visual recall subtests in all six age
groups (16 to 74 years old).

Current Research

Research on the brain damaged patients: callosal
syndrome, right temporal lobe syndrome, macular
sparing, aphasia therapy
1. fMRI during cognitive process: mental writing,

writing, face recognition, reading comprehension,
naming, reading aloud

2. fMRI study on speech dominance in split-brain
patients

3. MEG study of cognitive function: visual evoked
magnetic fields, motor imagery

4. Brain mechanism of Japanese kanji processing

Future Prospect

1. Cerebral localization of neuropsychological deficits
(aphasia, apraxia, agnosia and amnesia): The sites
of lesions responsible for neuropsychological
deficits will be more precisely localized with the
MRI findings of the patient.

2. Brain functional imaging: Functional MRI study
will be advanced with development of imaging
techniques such as arterial spin labeling other than
BOLD techniques and with refinement of experi-
mental paradigm.

Research Grants

1. JSPS Research for the Future Program (Higher Brain
Functions) [FY1997~FY 2001] ($1,095,000/
¥131,000,000) "Neuroimaging contributions to the
understanding of brain language mechanism" 

2. JSPS Scientific Research (B) [FY1997~FY 1998]
($79,170/ ¥9,500,000) "Neuroimaging contributions
to the understanding music"

3. JSPS Exploratory Research [FY1997] ($11,700/
¥1,400,000) "Study on brain mechanism of spoken
word discrimination by MEG"

4. MEXT COE Research (Neuroscience of Music)
[FY1997-2001] ($0/ ¥0) "Paradigm creation in behav-
ioral neurology" 

5. MEXT Scientific Research in Priority Areas (Mind
Development) [FY1994-1998] ($100,000/ ¥12,000,000)
"Research on disorders of cognitive development by
functional MRI"
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Select Publications

1. Takayama Y, Sugishita M, Akiguchi I, Kimura J.
Isolated acalculia due to left parietal lesion. Archives
of Neurology, 51, 286-291, 1994

2. Ishiai S, Sugishita M, Watabiki S, Nakayama T,
Kotera M, Gono S. Improvement of left unilateral
spatial neglect in a line extension task. Neurology
44, 294- 298, 1994

3. Sugishita M, Hamilton CR, Sakuma I, Henmi I.
Hemispheric representation of the central retina of
comissurotomized subjects. Neuropsychologia 32,
399-415, 1994

4. Takayama Y, Sugishita M, Kido T, Ogawa M,
Fukuyama H, Akiguchi I. Impaired stereoacuity due
to a lesion in the left pulvinar. Journal of Neurology
Neurosurgery and Psychiatry 57, 652-654, 1994

5. Takayama Y, Kido T, Sugishita M, Ogawa M,
Akiguchi I, A case of foreign accent syndrome with-
out aphasia caused by a lesion of the left precentral
gyrus. Neurology 44, 990, 1994

6. Takayama Y, Sugishita M. Astereopsis induced by
repetitive magnetic stimulation of occipital cortex.
Journal of Neurology 241, 522-525, 1994

7. Takayama Y, Sugishita M, Hirose S, Akiguchi I,
Anosodiaphoria for dressing apraxia: contoributory
factor to dressing apraxia. Clinical Neurology and
Neurosurgery 96, 254-256, 1994

8. Yoneda K, Sekimoto S, Yumoto M, Sugishita M. The
early component of the visual evoked magnetic field.
Neuroreport 6, 797-800, 1995

9. Sugishita M, Otomo K, Yamazaki K, Shimizu H,
Yoshioka M, Shinohara A. Dichotic listening in
patients with partial section of the corpus callosum.
Brain 118, 417-427, 1995

10. Seki K, Yajima M, Sugishita M. The efficacy of kines-
thetic reading treatment for pure alexia.
Neuropsychologia, 33, 595-609, 1995

11. Sodeyama N, Tamaki M, Sugishita M. Persistent
pure verbal amnesia and transient aphasia after left
thalamic infarction. Journal of Neurology 242, 289-
294, 1995

12. Takeda K, Sugishita M. Word length error types in
Japanese left-sided neglect dyslexia.Clinical
Neurology and Neurosurgery 97, 125-130, 1995

13. Nishiyama K, Momose T, Sugishita M, Sakuta M,
Positron emission tomography of reversible intellec-
tual impairment induced by long-term anticholiner-
gic therapy. Journal of the Neurological Sciences,
132, 89-92, 1995

14. Takayama Y, Sugishita M, Fukuyama H, Akiguchi I.
Localization in spatial vision. Clinical Neurology and
Neurosurgery 97, 249-252, 1995

15. Endo K, Makishita H, Yanagisawa N, Sugishita M.
Modality specific naming and gesture disturbances.
A case with optic aphasia, bilateral tactile aphasia,
optic apraxia and tactile apraxia. Cortex 32, 3-28,
1996

16. Sugishita M, Takayama Y, Shiono T, Yoshikawa K,
Takahashi Y. Functional maguetic resonance imaging

(fMRI) during mental writing with phonograms.
Neuroreport 7, 1917-1921, 1996

17. Koike A, Simizu H, Suzuki I, Ishijima B, Sugishita M.
Preserved musical abilities following right temporal
lobectomy. Journal of Neurosurgery 85, 1000-1004,
1996

18. Nishiyama K,, Sugishita M, Kurisaki H, Sakuta M.
Reversible memory disturbance and intelligence
impairment induced by long-term anticholinergic
therapy. Internal Medicine 37, 514-518, 1998

19. Matsuda O, Saito M, Sugishita M. Cognitive deficits
of mild dementia: a comparison between dementia
of the Alzheimer’s type and vascular dementia.
Psychiatry & Clinical Neurosciences 52, 87-91, 1998

20. Kobayashi M, Takayama H, Mihara B, Sugishita M.
Partial seizure with aphasic speech arrest caused by
watching a popular animated TV program. Epilepsia
40, 652-654, 1999

21. Tanaka S, Kanzaki R, Yoshibayashi M, Kamiya T,
Sugishita M. Dichotic listening in patients with situs
inversus: brain asymmetry and situs asymmetry.
Neuropsychologia 37, 869-874, 1999

22. Ogiso T, Kobayashi K, Sugishita M. The precuneus in
motor imagery: a magnetoencephalographic study.
NeuroReport 11, 1345-1349, 2000

23. Takayama H, Kobayashi M, Sugishita M, Mihara B.
Diffusion-weighted imaging demonstrates transient
cytotoxic edema involving the corpus callosum in a
patient with diffuse brain injury. Clinical Neurology
and Neurosurgery 102, 135-139, 2000

24. Katanoda K, Yoshikawa K, Sugishita M. Neural sub-
strates for the recognition of newly learned faces: a
functional MRI study. Neuropsychologia 38, 1616-
1625, 2000

25. Katanoda K, Yoshikawa K, Sugishita M. A functional
MRI study on the neural substrates for writing.
Human Brain Mapping 13, 34-42, 2001

26. Sugishita M, Koike A, Shimizu H, Suzuki I, Ishijima
B: Right temporal lobe function. Journal of
Neurosurgery 95, 372, 2001

27. Sugishita M, Omura K. Learning Chinese characters
may improve visual recall. Perceptual and Motor
Skills 93, 579-594, 2001

28. Katanoda K, Matsuda Y, Sugishita M. A spatio-tem-
poral regression model for the analysis of functional
MRI data. NeuroImage 16, in press, 2002

119



Department of
Neuropsychiatry

Outline and Research Objectives

This department of neuropsychiatry has the longest history among all that of
Universities in Japan since 1886. In the past quarter century, unfortunately it had been in a
unusual condition that two groups, “The Ward” and “The Clinic”, had made independent
clinical activities in this department and excluded each other. “The Ward” group was influ-
enced by the movement “Anti-Psychiatry” in 1960. During this period the most part of
budgets and personnel changes had been frozen. This unfortunate incident made the facili-
ties of the ward and all laboratories of our department old-fashioned and obsolescent. In
1994, two groups had arrived a compromise with each other and started the care of patients
in the psychiatric ward and clinic together, however more several years were needed for the
regeneration of the department. Now it has already been “normalized”, overwhelming the
long and difficult period of past quarter century and we have regenerated the productive
activities of neuropsychiatry.

Approximately 240 patients with various psychiatric disorders were admitted on last
year (2001). Since 2002, new wards was established (34 beds in the secluded ward and 19
beds in the general ward) and this department became to be expected the more active roles
on clinical fields in this year. Occupational therapy, art therapy and group therapy are per-
formed in the ward. For the outpatients, we have two “Day Hospital Units” in this depart-
ment; Day Hospital for young patients with psychotic feature based on cognitive behavioral
approach and Day Care for autistic children using educational treatment models.

Research activities in this department are wide-ranged from social psychiatry to molecu-
lar biology. Main research activities in this department is as follows, 1) molecular biological
studies of psychiatric disorders, 2) neuroscientific studies of stress, 3) psychopathologlical
studies of early schizophrenia, 4) psychophysio1ogical and neuropsychological studies of
schizophrenia and epileptic psychosis, 5) community-based psychosocial treatment of
chronic schizophrenia, 6) cognitive-developmental or pharmacological treatment of autism
and Tourette syndrome, 7) neuroimaging studies of psychiatric disorders, and 8) neu-
ropathological studies of dementias. Starting 2000, a nation-wide Project with the Grant of
Japan Science and Technology Agency has organized under the management of this
Department, entitled “Molecular mechanisms underlying stress-induced brain dysfunctions
and development of diagnosis/treatment strategies on post-traumatic stress disorders
(PTSD)”.

Faculties and Students

Professor and Chair Nobumasa Kato, M.D.（1998～）
Associate Professor Nobuo Nakayasu, M.D. 

Akira Iwanami, M.D. 
Lecturer Koichi Tsunashima, M.D.

Hitoshi Tsuda, M.D.
Rinmei Fukuda, M.D.

Associate ...............................10
Graduate Student..................13
Secretary .................................4

Past Research and Major Accomplishments

Research activity in our department ranges over
diverse fields in neuropsychiatry including biological

and social psychiatry. Professor Kato has been con-
ducting and supervising the researches on the effect
of stress on brain using animal models. Especially,
various stress-induced changes in hippocampus have
been elucidated. Dr Nakayasu had conducted inten-
sive psychopathological research on early symptoms
of schizophrenia and proposed the notion of “incipi-
ent schizophrenia” in 1990, which could be funda-
mentally different from its full-blown counterpart. At
this early stage, he suggested that we could employ a
combination of specific pharmacotherapy and psy-
chotherapy to prevent the outbreak of this devastat-
ing illness. Dr Iwanami has been utilizing event-relat-
ed potentials (ERPs) to investigate the neural corre-
lates of cognitive dysfunction in schizophrenia,
methamphetamine psychosis and other mental disor-
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ders. He found that specific parameters of ERPs corre-
lates the severity of the illness. In the field of social
psychiatry, our department was the first to introduce
Day Hospital unit in 1980s and made extensive
research on the efficacy of this treatment strategy.
Our efforts had significantly contributed to the fol-
lowing nationwide introduction of this treatment
approach in Japan.

Current Research

The primary activity in our department is the gov-
ernment-supported study in the pathogenesis of
stress-induced neuropsychiatric disorders, mainly,
post-traumatic stress disorder (PTSD). The develop-
ment of novel treatment strategy will also be expect-
ed. As one of the patient population, victims of the
Tokyo subway sarin attack in 1995 kindly served
themselves. Especially, we employ multimodal neu-
roimaging techniques (electroencephalography, event-
related potentials, magnetoencephalography, structur-
al magnetic resonance imaging, functional magnetic
resonance imaging, magnetic resonance spectroscopy
and near infrared spectroscopy) to elucidate the indi-
vidual vulnerability to this condition and the neurobi-
ological aftereffects of psychological trauma. Other
research activities include 1) molecular genetics of
psychiatric disorders, 2) basic neuroscience, 3) clinical
and basic psychopharmacology, 4) the development of
psychosocial treatment approach in autism, and 5)
neuropathological studies of dementias.

Future Prospects

The Last ten years were “The Decade of Brain”.
Outstanding progress has been achieved in neuro-
science in terms of scientific knowledge and technical
innovation. In addition, the human genome project is
almost done. Now we are jumping into the 21st centu-
ry, “The Century of Mind”. Psychological terms should
be translated into those of brain, which would pro-
vide the more solid basis for psychiatry as a branch of
neuroscience. In this context, our basic and clinical
research projects are in progress. For holistic under-
standing of patients suffering psychiatric disorders
and their treatments, multi-disciplinary studies
should be necessary under the collaboration with
other neuroscience research groups. 

As a university hospital, clinical practice is also
important. We should be always keen to the needs of
the public. To meet them, we opened several special-
ized outpatient clinics, such as PTSD or Child and
Adolescent clinic, in addition to regular services. The
teams for psychiatric emergency and palliative medi-
cine are also being formed. In addition to clinical serv-
ices, the public would expect the scientific outputs
obtained through clinical studies. The system recruit-
ing subjects or volunteers should be established
immediately. 

The curriculum for medical students and the train-
ing system for residents are now changing. Especially,
the “super-rotation” system will begin in a few years.
Our training system should be modified for residents
to acquire the better clinical clerkship. 

We will continue to make our best efforts to fulfill
the three major missions of the university hospital,
that is, research, clinical service and education.

Research Grants

1. 1999:Health Science Research Grants (Research on
Brain Science) ¥18,000,000
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Grand mean ERP waveforms in patients with and without
thought disorder. (Iwanami et al. Schizophrenia Research, 2000)

Spatiotemporal excitation patterns of N100m sources and
SPECT imaging during musical hallucinations. (Kasai et al.
Lancet, 1999)

Typical time courses of the NIRS variables during cognitive and
physiological tasks. (Matsuo et al. Psychological Medicine,
2002)



2. 2000:Target Oriented Brain Science Promotion
Program supported by the MEXT
2000-2002 ¥194,493,000

3. 2001: Japan-US Cooperative Reserch Project
“Cooperative Brain Reserch
2001-2002 ¥2,700,000

4. 2002: Health Science Research Grants (Research on
Health Service) ¥36,000,000

Select Publications

Basic
1. Jinde S, Matsui A, Morinobu A, Takahashi Y,

Tsunashima K, Noda A, Yamada N, and Kato N.
Elevated neuropeptide Y and corticotropine-releasing
factor in the brain of an novel epileptic mutant rat:
Noda epileptic rat. Brain Research 833, 286-290,
1999.

2. Shirayama Y, Hashimoto K, Matsuki H, Tsunashima
K, Iyo M, Higuchi T, and Minabe Y. Increased
expression of zif268 mRNA in rat retrosplenial cor-
tex following administration of phencyclidine. Brain
Research 839, 180-185, 1999.

3. Nagaki S, Fukumachi F, Sakamoto Y, Higuchi H,
Miki N, Ono M, Sadamatsu M, Kato N, and Osawa
M. Upregulation of brain somatostatin and neu-
ropeptide Y following lidocaine-induced kindling in
the rat. Brain Research 852, 470-474, 2000.

4. Kohda K, Wang Y, and Yuzaki M. Mutation of gluta-
mate receptor motif reveals its role in gating and d2
receptor channel properties. Nature Neuroscience 3,
315-322, 2000. 

5. Nishiyama M, Hong K, Mikoshiba K Poo M-m, and
Kato K. Polarity and input specificity of synaptic
modification: critical role of Ca2+ release from internal
stores (underlined authors equally contributed).
Nature 408, 584-588, 2000.

6. Watanabe K, Ashby CR Jr, Katsumori H, and Minabe
Y. The effect of theacute administration of various
selective 5-HT receptor antagonists on focal hip-
pocampal seizures in freely-moving rats. European
Journal of Pharmacology 398, 239-246, 2000.

7. Yasuda S, Ishida N, Higashiyama A, Morinobu S, and
Kato N. Characterization of audiogenic-like seizures
in naïve rats evoked by activation of AMPA and
NMDA receptors in the inferior colliculus.
Experimental Neurology 164, 396-406, 2000.

8. Minabe Y, Hashimoto K, Watanabe K, and Ashby CR
Jr. Acute and repeated administration of the selective
5-HT(2A) receptor antagonist M100907 significantly
alters the activity of midbrain dopamine neurons: an
in vivo slectrophysiological study. Synapse 40, 102-
112, 2001.

9. Imai H, Nishimura T, Sadamatsu M, Liu Y, Kabuto
M, and Kato N. Type II glucocorticoid receptors are
involved in neuronal death and astrocyte activation
induced by trimethyltin in the rat hippocampus.
Experimental Neurology 171, 22-28, 2001.

10. Nishimura T, Schwarzer C, Furtinger S, Imai H, Kato
N, and Sperk G. Changes in the GABAergic system
induced by trimethyltin application in the rat.
Molecular Brain Research 97, 1-6, 2001.

11. Takahashi J, Tanaka K, Morinobu S, Fujimaki K, Li
ST, Kato K, Ohkawa M, Yamawaki S, and Kato N.
Influence of restraint stress on the expression and
the serine/threonine phosphatase activity of cal-
cineurin in the rat brain. Synapse 40, 130-6, 2001.

12. Tsutsumi S, Akaike M, Arimitsu H, Imai H, Kato N.
Circulating corticosterone alters the rate of neu-
ropathological and behavioral changes induced by
trimethyltin in rats. Experimental Neurology 73, 86-
94, 2002.

Clinical (genetics)
13. Kato T, Honda M, Kuwata S, Juji T, Kunugi H, Nanko

S, Fukuda M, and Honda Y. A novel polymorphism
in the promoter region of the tumor necrosis factor
alpha gene: No association with narcolepsy.
American Journal of Medical Genetics 88, 301-304,
1999.

14. Kunugi H, Hattori M, Nanko S, Fujii K, and Kato T.
Dinucleotide repeat polymorphism in the neu-
rotrophin-3 gene and hippocampal volume in psy-
choses. Schizophrenia Research 37, 271-273, 1999.

15. Kunugi H, Ishida S, Kato T, Sakai T, Tatsumi M,
Hirose T, and Nanko S. No evidence for an associa-
tion of polymorphism of the tryptophan hydroxylase
gene with affective disorders or attempted suicide
among Japanese patients. American Journal of
Psychiatry 156, 774-776, 1999.

16. Kunugi H, Ishida S, Kato T, Tatsumi M, Sakai T,
Hattori M, Hirose T, and Nanko S. A functional poly-
morphism in the promotor region of monoamine
oxidase-A gene and mood disorders. Mol Psychiatry
4, 393-395, 1999.

17. Sadamatsu M, Masui A, Sakai T, Kunugi H, Nanko S,
and Kato N. Familial paroxysmal kinesigenic
choreoathetosis: an electrophysiologic and genotypic
analysis. Epilepsia 40, 942-949, 1999.

18. Kato T, Kunugi H, Nanko S, and Kato N. Association
of bipolar disorder with the 5178 polymorphism in
mitochondrial DNA. American Journal of Medical
Genetics 96, 182-186, 2000.

19. Narita K, Sasaki T, Akaho R, Okazaki Y, Kusumi I,
Kato T, Hashimoto O, Fukuda R, Koyama T, Matsuo
K, Okabe Y, Nanko S, Hohjoh H, and Tokunaga K.
Human leukocyte antigen and season of birth in
Japanese patients with schizophrenia. American
Journal of Psychiatry 157, 1173-1175, 2000.

20. Tomita H, Nagamitsu S, Wakui K, Fukushima Y,
Yamada K, Sadamatsu M, Masui A, Konishi T,
Matsuishi Y, Aihara M, Shimizu K, Hashimoto K,
Mineta M, Matsushima M, Tsujita T, Saito M,
Tanaka H, Tsuji S, Takagi T, Nakamura Y, Nakano S,
Kato N, Nakane Y, and Niikawa N. Paroxysmal kine-
sigenic choreoathetosis locus map to chromosome
16p11.2-q12.1. American Journal of Human Genetics
65, 1688-1697, 2000.
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21. Kato T, Kunugi H, Nanko S, and Kato N.
Mitochondrial DNA polymorphisms in bipolar disor-
der. Journal of Affective Disorders 62, 151-164, 2001.

22. Tatsumi M, Sasaki T, Iwanami A, Kosuga A, Tanabe
Y, Kamijima K. Season of birth in Japanese patients
with schizophrenia. Schizophrenia Research 54, 213-
8, 2002.

Clinical (pharmacology/neurobiology)
23. Fukuda R, Sasaki T, Kunugi H, and Nanko S. No

changes in paired viral antibody titers during the
course of acute schizophrenia. Neuropsychobiology
40, 57-62, 1999.

24. Kato T and Kato N. Mitochondrial dysfunction in
bipolar disorder. Bipolar Disorder 2, 180-190, 2000.

25. Fukuda R. Factors affecting serum haloperidol level
assessed by longitudinal therapeutic monitoring.
Progress in Neuropsychopharmacology and Biological
Psychiatry 24, 1299-1318, 2000.

26. Morita S, Shimoda K, Someya T, Yoshimura Y,
Kamijima K, and Kato N. Steady-state plasma levels
of nortriptyline and its hydroxylated metabolites in
Japanese: the impact of CYP2D6 genotype on the
hydroxylation of nortriptyline. Journal of Clinical
Psychopharmacology 20, 141-149, 2000.

27. Iwanami A, Okajima Y, Isono H, Shinoda J, Kasai K,
Hata A, Fukuda M, Nakagome K, Kamijima K. Effects
of risperidone on event-related potentials in schizo-
phrenic patients. Pharmacopsychiatry 34, 73-79,
2001

28. Fujimaki K, Morinobu S, Takahashi J, Yamawaki S,
Kato N, Kanno M, Okuyama N, Kawakatsu S, Otani
K, Kusumi I, and Koyama T. Nucleotide sequence
analysis of the binding site on the inositol 1,4,5-
trisphosphate type-1 receptor in bipolar disorder-
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Past Research and Major Accomplishments

The research activities have been focused on eluci-
dation of molecular mechanisms of neurodegenerative
diseases based on molecular genetics approaches. We
took a strategy for collecting as many as families with
various hereditary neurological diseases. We have con-
ducted a number of projects that include linkage map-
ping and eventual positional cloning of the causative
genes. For the diseases in which we discovered the
causative genes, analyses of molecular mechanisms of
neurodegeneration have been conducted.

1. Identification of causative genes for neurode-
generative diseases

By linkage analysis, we have identified the loci for
Machado-Joseph disease (Nature Genet. 4:300-304,
1993), hereditary progressive dystonia (Segawa dis-
ease) (Ann. Neurol. 37:405-408, 1995) and autosomal

recessive Parkinsonism (AR-JP) (Am. J. Hum. Genet.
60:588-596, 1997). Furthermore we have identified
the causative gene for dentatorubral-pallidoluysian
atrophy (DRPLA) (Nature Genet. 6:9-13, 1994), heredi-
tary progressive dystonia (Nature Genet. 8:236-242,
1994), spinocerebellar ataxia type 2 (SCA2), early-
onset ataxia with ocular motor apraxia and hypoalbu-
minemia (EAOH) (Nature Genet. 29: 184-188, 2001),
Charcot-Marie-Tooth disease type 2 (CMT2) (Cell
105:587-597, 2001) and SCA17 (Hum. Mol. Genet.
8:2047-2053, 1999, Hum. Mol. Genet. 10: 1441-1448,
2001).

2. Elucidation of molecular pathogenesis of neu-
rodegenerative diseases

Based on identification of causative genes for the
abovementioned neurodegenerative diseases, our lab-
oratory further expanded our studies to elucidate the
molecular mechanisms of neurodegeneration in these
diseases. Our major effort has been focused on molec-
ular mechanisms of neurodegeneration in polygluta-
mine diseases caused by expanded CAG repeats cod-
ing for polyglutamine stretches. We have created
transgenic mice having a full-length human mutant
DRPLA gene as a single copy, which carry various
lengths of polyglutamine stretches (Q76, Q113 and
Q129 mice at the same insertion site). The expression
levels of the transgene were comparable to those of
endogenous mouse DRPLA gene. Q129 mice showed
severe neurological phenotype including ataxia,

Department of 
Neurology

Outline and Research Objectives

The Department of Neurology as a division of clinical service in The University Hospital
was established in 1964 separated from the third Department of Internal Medicine. The
facilities for research in neurology were provided from the Faculty of Medicine as a division
of clinical research in the Institute for Brain Research until March 1997. In April 1997, our
department was reorganized as a Department in the Division of Neuroscience, Graduate
School of Medicine.

Activities of our department include 1. clinical service in the out-patient clinic and the
ward in the University Hospital, 2. undergraduate and postgraduate education of neurology
in the Faculty of Medicine and Graduate School of Medicine, and 3. research in neuro-
science in the Graduate School of Medicine. Besides a weekly ward round, a weekly clinical
conference is held for discussion on cases with difficult problems. A weekly neuroimaging
conference and journal club are also held. Moreover, a bimonthly ‘’Neuroscience Club” with
stimulating discussions is held where informal lectures are given by invited distinguished
guests in the field of neuroscience from outside the University.

The Research Objectives of the Department of Neurology is to elucidate molecular mech-
anisms of neurological diseases and development of new therapeutic strategies based on our
understanding of molecular mechanisms of neurological diseases.
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myoclonus and epilepsy with premature death by 16
weeks, while Q76 mice did not show any obvious
phenotypes. Q113 mice showed milder phenotypes
compared with those of Q129 mice. Given the fact
that the insertion site of the transgene (human full-
length mutant DRPLA gene) is identical in these
Q129, Q113 and Q76 mice, these data strongly sug-
gest that the variability in the phenotypes exclusively
depends on the length of the polyglutamine stretches.
Interestingly, neuronal loss was not evident in the
brains of these mice, suggesting that neuronal dys-
function not but neuronal death underlies the basic
pathophysiologic mechanisms of neurodegeneration.
Detailed analysis of these mice demonstrated that the
earliest neuropathological change was intranuclear
accumulation of mutant proteins (diffuse nuclear
staining) with preferential involvement of cerebellar
nuclei, red nuclei, globus pallidus, subthalamic nuclei
and cerebral cortex. Similar findings were also con-
firmed in human autopsied brains of DRPLA patients.
These data strongly suggest that neuronal dysfunc-
tion is the basic molecular mechanisms of neurode-
generation in polyglutamine diseases.

Given the fact that nuclear dysfunction underlies
the molecular mechanisms of neuronal degeneration
in polyglutamine diseases, we investigated nuclear
proteins that bind to expanded polyglutamine stretch-
es. Employing yeast two-hybrid assays, we have
found TAF130 (TATA-binding protein associated fac-
tor) binds to expanded polyglutamine stretches. The
association was further confirmed by co-localization
of TAF130 and expanded polyglutamine stretches not
only in transient expression assays but also in human
autopsied brains of DRPLA and MJD patients. Since
TAF130 is involved in CREB-dependent transcription-
al activation, association between TAF130 and
expanded polyglutamine stretches raised the possibili-
ties that suppression of CREB-dependent transcrip-
tion, which has been demonstrated to be essential for
neuronal survival and plasticity, leads to neuronal

dysfunctions. Suppression of CREB-dependent tran-
scription by expanded polyglutamine stretches was
confirmed by a reporter assay, and, furthermore, by
monitoring endogenous cAMP responsive genes such
as c-FOS. Expression profiling of the Q129 mouse
brains further demonstrated down-regulation of many
cAMP responsive genes including c-FOS and EGR-1.

To develop therapeutic approaches for polygluta-
mine disease, we have investigated possibilities for
abrogating suppression of CREB-dependent transcrip-
tional activation. We found that increase in intracellu-
lar cAMP levels abrogate the suppression of the CREB-
dependent transcriptional activation. We have further
demonstrated that histone deacetylase (HDAC)
inhibitor has similar effects. Thus, stimulation of tran-
scription by cAMP or HDAC inhibitors has potential
roles in therapeutic measures for polyglutamine dis-
eases.

Current Research

1. Molecular pathogenesis of polyglutamine dis-
eases

Current research is being focused fo the following
points. 1. Detailed analyses of transcriptional dysregu-
lation in polyglutamine diseases. 2. Development of
therapeutic measures based on the molecular patho-
genesis of polyglutamine diseases.

For elucidating the mechanisms of transcriptional
dysregulation, detailed expression profiling analyses
of the Q129, Q113 and Q76 mice are being conducted.
Similar expression profiling of human autopsied
brains of patients with polyglutamine diseases is also
being conducted. Abnormalities in CREB-dependent
transcriptional activation in vivo are also being inves-
tigated by generating double transgenic mice for
DRPLA and Cre-LacZ (Lac-Z gene was inserted under
the promoter containing CRE.),

For development of therapeutic approaches, the
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possibilities of increasing intracellular cAMP and
administration of HDAC inhibitors are being investi-
gated. To further establish a sensitive assay system, a
sensitive assay system for CREB-dependent transcrip-
tional activation using cultured cells is being devel-
oped.

2. Molecular pathogenesis of neurodegenerative
diseases caused by deficiently in DNA repair

We have recently identified the causative gene,
aprataxin, for an autosomal recessive spinocerebellar
ataxia (early-onset ataxia associated with ocular
motor apraxia and hypoalbuminemia). Preliminary
studies suggest that aprataxin binds to XRCC-1, a key
molecule involved in single strand DNA break repair.
The hypothesis that XRCC-1 is involved in the single
strand DNA break repair is further supported by the
fact that aprataxin has a polynucleotide kinase-like
domain.

Since a number of neurodegenerative diseases
with mutations in the DNA repair systems have
already been found, our finding further strengthens
the functional role of DNA repair system in neurode-
generative diseases. Since the role of single strand
DNA repair system in neurodegenerative diseases has
not been well established, the future research will be
focused on the roles of single strand DNA break
repair in neurodegenerative diseases. The fact that
hypoalbuminemia becomes evident only in adulthood
further raises the possibility that transcription-cou-
pled repair of highly actively transcribed genes such
as albumin gene might be involved in this disease.
This hypothesis is intriguing, since brain is the organ
with highly active transcription activities.

3. Molecular pathogenesis of neurodegenerative
diseases with complex trait

To elucidate molecular pathogenesis of sporadic
neurodegenerative disease, we are organizing a con-
sortium to establish a nation-wide collaborative net-
work. To elucidate the molecular pathogenesis of such
neurodegenerative diseases with complex trait, we
need to establish large databases and to collect as
many as samples. We are focusing on amyotrophic
lateral sclerosis (sporadic ALS, and ALS in Kii
Peninsula) and multiple system atrophy. Effort is
being made to collect as many as multiples families
for ALS and multiple system atrophy. We are per-
forming both linkage analysis based on multiplex
families and association studies (case-control studies).
These two strategies will complement each other.

Future Prospects

For future prospects, the following projects are
being planned.

1. Development of therapeutic measures for
polyglutamine diseases.

For accomplishing this goal, various approaches
are being planned. Considering the cascade shown in
the above Figure, the therapeutic approaches should
be focused on 1. suppression of mutant gene expres-
sions at the upstream cascade, and 2. enhancement of
CREB-dependent transcriptional activation at the
downstream cascade will be the two major targets.

2. Molecular pathogenesis of neurodegenerative
diseases caused by deficiently in DNA repair

Detailed reconstruction studies will be conducted
to elucidate the physiological functions of aprataxin.
Knock-out mice for aprataxin gene are being generat-
ed, which should be essential not only for elucidation
of molecular pathogenesis, but also development of
therapeutic approached.

3. Molecular pathogenesis of neurodegenerative
diseases with complex trait

To elucidate the molecular mechanisms of neu-
rodegeneration of sporadic diseases, the following
strategies are being planned. 1. large-scale collection
of resources including database on clinical informa-
tion and genomic DNAs based on a nation-wide con-
sortium will be essential for future research. The col-
lection of resources will be focused on a large scale
case and controls, as well as, intensive collection of
multiplex families. For example, we have recently
identified 4 multiplex families with multiple system
atrophy (MSA), suggesting detailed genome-wide
analyses of these families may provide important
findings as to the genetic component involved in
these diseases. These two approaches (large scale
case-control studies and intensive analyses of multi-
plex families) should complement, and allow us to
identify the genes involved in the pathogenesis.

Research Grants

Grant for the Research for the Future Program
from the Japan Society for the Promotion of Science, a
grant from the Research Committee for Ataxic
Diseases, the Ministry of Health, Labor and Welfare,

“Identification of Genes Involved in Brain
Diseases”

FY1996 94,998
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FY1998 78,658
FY1999 85,516
FY2000 76,286
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FY2002 47,000
in thousands of yen
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Advanced Brain Science Project- from the Ministry of
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Japan “Molecular mechanisms of neurodegeneration”
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Past Research and Major Accomplishments

The research performed by our department has
been divided into three categories: clinical research,
basic research on ischemic brain damage, and basic
research on brain tumors.

Research of clinical materials has been encouraged
since it may be effective in improving current and
future patient care. Most clinical publications by this
department are case studies, such as the rupture of
intracranial aneurysms (16, 17, 22, 25, 34, 41), arteri-
ovenous or venous malformations (11, 32, 46), brain
tumors (8, 15, 21), and other disorders (13). The
results of Gamma-knife radiosurgery (6, 10, 12, 14, 19,
20, 33, 43) and the theoretical or technical aspect of
neurosurgical treatment (18, 23, 38, 50) have also

been published. Thirty-two case reports have been
published by this department in English (not listed in
the references).

Our department has been continuously undertak-
ing basic research as well. Currently, our basic
research consists mainly of studies on ischemic brain
damage and brain tumors. In our neurosurgical labora-
tory, one of the features is in vivo experiment using
our microsurgical techniques on small animals.
Another advantage of our laboratory is the availability
of various specimens that are obtained during neuro-
surgical operations. In addition, we are rapidly
expanding our research facility to take advantage of
state-of-the-art techniques in cell and molecular biolo-
gy. We collaborate with various laboratories of basic
science and departments of engineering in an attempt
to expand our future possibilities in clinical and
research activities. Some of the major accomplish-
ments in basic research in our department have been
possible by mutual collaborations with such laborato-
ries.

Research on ischemic brain damage
When the brain is subjected to transient ischemia,

the first detrimental event in the brain tissue is deple-
tion of ATP and it is followed by anoxic depolariza-
tion of the neuronal membrane and a massive
increase in the extracellular glutamate level.
Glutamate is believed to be the major factor that

Department of 
Neurosurgery

Outline and Research Objectives

The Department of Neurosurgery focuses its academic activities on patient care,
research, and education. Services of the Neurosurgical Clinic are devoted to the care of
patients who suffer from brain tumors, cerebrovascular disorders, head injuries, spinal dis-
eases, malformations of the central nervous system, and functional disturbances of the
brain. The research objectives of the department are based on these neurosurgical diseases.
Clinical research has been performed by analyzing many neurosurgical cases. The attempts
to develop new neurosurgical techniques are ongoing. Since the first Gamma-knife unit in
this country was installed in 1991, many studies have been conducted which analyze the
outcome of patients treated by this modality. To solve problems encountered in a clinical
setting, cell biology and molecular biology of ischemic brain injury and brain tumors have
been pursued as the two major research subjects. The research on ischemic brain damage
has been carried out using rodent ischemia models. The objective of the research has been
to determine the molecular mechanism underlying delayed neuronal death in the hippocam-
pus following ischemia, but it has recently shifted toward the research on neuronal regener-
ation in the hippocampus by activation of endogenous progenitor cells. The research on
brain tumors has mainly focused on the genetic analysis of tumor specimens obtained dur-
ing neurosurgery. This research strategy has particularly employed the genetic analysis of
malignant brain tumors.
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injures the brain tissue during the early phase of cere-
bral ischemia. We attempted to examine the validity
of this hypothesis by inducing focal cerebral ischemia
in mice deficient in the ε1 (NR2A) subunit of the
NMDA receptor (39) in collaboration with Dr.
Mishina of the Department of Molecular
Neurobiology of this Graduate School. This experi-
ment revealed that the brain deficient in glutamate
neurotransmission is less vulnerable to ischemic
insult.

The precise mechanism underlying ischemic brain
injury that follows the initial extracellular glutamate
surge and influx of Ca2+ remained unclear. Since a very
brief ischemic insult can induce ischemic tolerance in
the hippocampus (37), we postulated that the under-
lying mechanism is related to events induced by neu-
ronal stress response. We found that significant
changes in hsp70 and ubiquitin expression occur fol-
lowing brief transient ischemia (28, 49). The hsp70
message and protein levels increase in tolerance-
induced brain tissue. Ubiquitin expression pattern is
very similar to that of hsp70. When CA1 neurons die
following ischemia, free ubiquitin is severely depleted,
and at the same time, the level of conjugated ubiqui-
tin increases. These findings led to the hypothesis
that a disturbance in proteasomal function is the ini-
tial event that leads to neuronal apoptosis. We con-
firmed that under culture conditions proteasomal
inhibitors induce cytochrome-c- and caspase-3-like
protease-induced apoptosis (24). Then, we directly
measured the proteasomal activity in the hippocampal
CA1 region. This study demonstrated the selective
proteasomal dysfunction in the CA1 sector after tran-
sient cerebral ischemia (1). This finding indicates that
the protein-degrading system plays a major role in
ischemic neuronal death following brief cerebral
ischemia.

The decrease in the free ubiquitin level following
brief cerebral ischemia may be attributed to protein
degradation by activation of intracellular proteases, by
direct protein denaturation, or by an increase in the
level of nascent protein molecules as a result of dis-
turbed protein synthesis. We have confirmed the dis-
turbance of protein ubiquitination and, at the same
time, inhibition of proteasomal function in CA1 neu-
rons following brief cerebral ischemia. The mecha-
nism of this dysfunction, however, is yet to be clari-
fied. We hypothesized that activation of calcineurin,
an intracellular protein phosphatase, is somehow
related to proteasomal dysfunction since calcineurin
inhibitor FK506 protects CA1 neurons following
ischemia (47) and overexpression of calcineurin kills
cultured glial cells and neurons (27). This hypothesis
has not been fully tested.

Following brief ischemia, most of CA1 pyramidal
cells die during 3-4 days following ischemia. The area
becomes almost devoid of neurons and finally falls in
classic gliosis. However, a close observation of this
region for several weeks revealed a small but signifi-
cant increase in the number of neurons in the CA1
subfield. Dr. Nakatomi (a graduate student of our
department at that time) and Dr. Nakafuku (associate
professor, Department of Neurobiology of this
Graduate School) examined the possibility that the
increased neurons are derived from endogenous neu-
ral progenitor cells (5). The result was positive. In
addition, intraventricular infusion of FGF-2 and EGF
resulted in a more than 40% increase in neuronal pop-
ulation in the CA1 region. The regenerated hip-
pocampi by this procedure exhibited electrical activity
when examined using slice preparations. The animals
that had regenerated hippocampi performed better in
the Morris water-maze task than the controls. We pre-
sented evidence that endogenous neural progenitors
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Figure 1: A small, but significantly higher number of mature neurons in the CA1 are seen at Day 28 (c, c’, h). When FGF-2 and EGF
are infused into the lateral ventricle of ischemic animals, CA1 pyramidal neurons degenerates extensively at Day 7 (d, d’), but the num-
ber of neurons later after ischemia markedly increases (e, e’, j). (Cited and modified from Nakatomi et al. Cell 110:429-441,2002 5)



can be induced in situ to replace the hippocampal
neurons lost by ischemia. We further showed that
regenerated neurons contribute to ameliorating
ischemia-induced deficits in spatial cognitive func-
tions, thus expanding the possibility of a novel neu-
ronal replacement therapy for stroke. The neuronal
changes in the CA1 sector are shown in Figure 1.

We have published other experimental results on
cerebral ischemia (2, 26, 29) and on the cell biology of
cerebral blood vessels (9, 31, 48).

Research on brain tumors
Basic research on brain tumors conduced by our

department has been based on specimens obtained
during surgery and those donated by affiliated hospi-
tals. A portion of these specimens were fixed in alde-
hyde fixatives (formalin) and embedded in paraffin.
These materials were used for cellular analyses by
MIB-1 staining and other immunostaining techniques.
The remaining specimens were stored frozen until use
for genetic analysis. We have examined many types of
brain tumors such as meningiomas, oligoden-
drogliomas, and neurinomas in NF2 (neurofibromato-
sis type 2) patients.

Mutation of the NF2 genes was detected in 20-30%
of sporadic meningiomas, whereas loss of heterozy-
gosity (LOH) at chromosome 22q was found at a
much higher frequency (35). To determine the correla-
tion of merlin loss with NF2 genetic alteration, we
performed a molecular genetic analysis of 50 sporadic
meningiomas. Findings of this study strongly support
the notion that NF2 is the sole target of 22q LOH in
meningiomas and that the loss of merlin expression is
always caused by alteration of NF2 gene, according to
the classic “two hit” theory. Oligodendrogliomas fre-
quently, but not always, show sensitivity to
chemotherapy. Recent studies demonstrated that
allelic loss of chromosome 1p is highly associated
with this chemosensitivity. To clarify the molecular
mechanism of this correlation, we examined compre-
hensive gene expression profiles of oligoden-
drogliomas with and without 1pLOH along with nor-
mal brain tissue using oligonucleotide microarray
(GeneChip) (4). This study showed that biological dif-
ferences between genetic subsets of oligoden-
droglioma are indeed reflected on the gene expression
profile. We encountered a very rare case of malignant
transformation of vestibular schwannoma following
stereotactic radiosurgery. Genotyping of this tumor
showed a TP53 mutation in the recurrent tumor that
did not exist in the original tumor, suggesting that
radiosurgery induced the malignant transformation
(6). We performed molecular genetic analysis on nons-
elected gliomas and found that molecular genetic
analysis of 1p/19q/10q/TP53 has significant diagnostic
value, especially in detecting oligodendroglial tumors.

In addition, 1pLOH and TP53 mutations in gliomas
may be markers of oligodendroglial and astrocytic
pathways, respectively (7). We reported a case of
endolymphatic sac tumor, a rare adenomatous tumor
of the temporal bone, in a patient with von Hippel-
Lindau (VHL) disease. Sequencing and microsatellite
analysis of DNA samples indicated that VHL gene
inactivation contributed to the oncogenesis of
endolymphatic sac tumor (30).

We examined brain tumor specimens to analyze
MEN1 gene mutation (36), telomerase activity (40),
MIB-1 in central neurocytoma (42), and proliferation
of chordoma (44). We also published experimental
data on cultured glioma cells (3, 45).

Current Research

We are continuously conducting clinical researches
to improve neurosurgical technologies and future
patient care in the neurological field. The department
places strong emphasis on publishing clinical reports
and particularly encourages young colleagues to do so.
The objective of current clinical research in neuro-
surgery is gradually shifting to the improvement of
less invasive neurosurgical procedures using micro-
endoscope, navigation and robotic manipulators. This
is now under way in collaboration with several
departments in the Faculty of Engineering of our uni-
versity. The department is involved in the nation-
wide epidemiological study of the incidentally-discov-
ered unruptured cerebral aneurysms (Unruptured
Cerebral Aneurysm Study of Japan, or UCAS Japan),
and functions as the central office of this study.

We have been involved in experiments on the
molecular mechanism underlying delayed neuronal
death found in the hippocampal CA1 region following
ischemia. Although we believe that this is a good
model system for studying neuronal protection,
experimental results obtained by us and other groups
suggest that neuronal protection is extremely difficult
and we are so far unable to propose clinically applica-
ble methods of treatment. On the other hand, it
turned out to be possible to induce practically mean-
ingful regeneration of neurons in the hippocampal
CA1 region by activating endogenous neural progeni-
tor cells. Given these experimental results, we are
now attempting to focus our experimental resources
on experiments of regeneration of CA1 neurons.

We have been engaged in the genetic analysis of
brain tumors. This strategy has been particularly
effective for this department since comprehensive
genetic analysis has been rapidly introduced and we
can collect sufficient amounts of specimens during
neurosurgical operations. This strategy is being con-
tinued but the focus on brain tumor experiments is
now shifting toward research on treatment of malig-
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nant brain tumors because Dr. Todo who has expert-
ise in this field has just joined our department in
January, 2003. He plans to start a clinical trial with
genetically engineered retrovirus for the treatment of
malignant brain tumors.

Future Prospects

We will continue to carry out our three major
research projects: i.e., clinical research, research on
ischemic brain damage, and research on brain tumors.
However, the main focus of each project may change.
The future projects that we expect to conduct in the
next 4-5 years are:

1. Clinical research
The aim will be the technical improvement of less

invasive neurosurgical procedures using micro-endo-
scope, navigation, robotic manipulators as well as
other devices. We will continue large-scale clinical
studies such as UCAS Japan. Clinical studies on neuro-
surgical cases will be continuously encouraged.

2. Research on ischemic brain damage:
The main objective will be regeneration of hip-

pocampal neurons following brief cerebral ischemia.
We will focus on the feasibility of activation of endoge-
nous neural progenitors under a clinical setting. The
research on the mechanism underlying ischemic brain
damage and ischemic tolerance will be continued.

3. Research on brain tumors:
We will continue genetic analysis of brain tumor

specimens. Along with this investigation, we will
start clinical research on the treatment of malignant
brain tumors.
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Past Major Accomplishments

Chemokine, chemotactic cytokine family now con-
sists of over 40 and is subdivided into four subfamilies
based on the location of the very conserved first two cys-
teine residues. Interleukin 8 (IL 8), which was purified
based on in vitro neutrophil chemotactic activity and
molecularly cloned by me in collaboration with Teizo
Yoshimura in 1987, is a prototype of CXC chemokines.
On the other hand, MCAF/MCP-1, which was purified
based on monocyte chemotactic activity and molecularly
cloned by me and Teizo Yoshimura independently in
1989, is a prototype of CC chemokines.

From the beginning of the 1990’s we and several
other groups initiated the studies to establish the
pathophysiological roles of chemokines in various ani-
mal inflammation models using specific blocking anti-
bodies against chemokines. We reported the essential

involvement of IL 8 in recruiting neutrophils in acute
inflammation models such as LPS/IL-1 induced der-
matitis, immune-complex induced acute glomeru-
lonephritis, lung reperfusion injury, acute respiratory
distress syndrome and brain infarct; and that interven-
tion of IL 8 leads to the prevention of neutrophil infil-
tration-associated tissue injury. We also revealed the
pivotal role of MCAF/MCP-1 in recruiting mono-
cytes/macrophages in chronic inflammatory diseases
through working on chronic glomerulonephritis
caused by anti-glomerular basement membrane anti-
body, thickening of endothelium after carotid artery
injury as an athelosclerosis model, and monocrotaline-
induced pulmonary hypertension model in rats. Later,
the pivotal role of IL 8 and MCAF/MCP-1 in recruiting
neutrophils and monocytes, respectively was essential-
ly confirmed by other groups analyzing gene targeted
mice for IL 8 receptor homologue, and JE (murine
homologue of MCAF/MCP-1) and its receptor CCR2.

Recent discovery of numerous novel chemokines
by others through signal sequence trap method and
EST data base, most of which are chemoattractants
for immune cells such as subclasses of T lymphocytes,
B lymphocytes and DC, has changed our understand-
ing of the role of chemokines in host defense respons-
es. For example, CD4+CD45RA+naive T lymphocytes
express CCR7. CD4+CD45RO+memory T lympho-
cytes express CXCR3 and CCR5 on Th1 subset and
CCR4 on Th2 subset. We generated a monoclonal
antibody against human CCR4 and established that
about 20% of CD4+ memory T lymphocytes in the cir-
culation of normal individuals express CCR4 and

Department of Molecular
Preventive Medicine

Outlines and Research objectives

This department originates from The Department of Hygiene which was first estab-
lished by Prof. Masanori Ogata in 1885. Prof. Ogata is the first Japanese bacteriologist who
was trained by Prof. Pettenkofer in Munich. The Department of Microbiology was separated
in 1920. I (K.M.) am the 8th professor of this department.

Main current research interests are as follows:
1. Molecular pathogenesis of inflammatory and immune diseases focusing on chemokines

and dendritic cells, and development of novel therapeutics for inflammatory and
immune diseases.

2. Molecular mechanism of leukocyte trafficking in vivo and chemotaxis in vitro.
3. Development of novel, effective ways of dendritic cells(DC)-based vaccination for infec-

tious and inflammatory diseases as well as cancer.
4. Identification of novel targets for intervention therapy and prevention of inflammatory

and immune diseases through completing comprehensive gene expression profiling of
human leukocyte subsets.
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these cells are committed Th2 population producing
preferentially Th2 cytokines without any cultures to
polarize into Th2 cells in vitro and the percentage of
this population is much increased in atopic diseases
such as atopic dermatitis and asthma. We also report-
ed a pivotal role of the ligands for CCR4, TARC and
MDC in causing and regulating atopic diseases in
murine models.

Molecular pathogenesis of inflammatory and
immune diseases

Chemokines in a murine model of bacteria-induced
fulminant heapatitis

Propionibacterium acnes (P.acnes) is the most prob-
able causing bacterium of sarcoidosis. In this model,
administration of P.acnes causes numerous granuloma
formation in the sinusoidal area of the liver, and sub-
sequent challenge of the mice with low dose of LPS
induces massive hepatic injury around granuloma. We
first revealed that Th1 type immune response domi-
nates in granuloma formation in terms of
chemokine/chemokine receptor expression as well as
cytokine production, whereas dramatic shift to Th2
response occurs immediately after LPS administration.
Administration of the antibody against TARC (a ligand
of CCR4, Th2 chemokine receptor) significantly inhib-
ited liver injury. This is the first presentation that the
rapid local shift from Th1 to Th2 by chemokines leads
to severe tissue injury. We next identified TARC pro-
ducing cells at the granuloma sites to be DC. We, then
extensively analyzed the mechanism of granuloma for-
mation, and revealed that numerous CCR1/5+DC-pre-
cursors appear shortly after P.acnes administration in
the circulation and rapidly migrate into sub-sinusoidal
area (Disse’s space) in response to MIP1a produced by
Kupffer cells to participate in the initial granuloma for-
mation. Antigen-laden DC matured at the granuloma
sites start to express CCR7, and subsequently migrate
to portal area and the draining lymph nodes
(hepatic/celiac lymph nodes) in response to SLC pro-
duced by lymphatic endothelium. We revealed that the
first immune response occurs at the portal area and
inflammation-associated lymphoid tissue appears at

the portal area which we termed “portal tract-associat-
ed lymphoid tissue, PALT. We also showed directly
that Th1 polarization occurrs at the draining lymphn-
odes by visualizing IFN-gamma producing CD4+T cells
clustered with DC in the paracortex of lymph nodes.
We provided evidence that IP-10 produced by migrat-
ed mature DC in the hepatic lymph nodes regulates
DC-Th1 cluster formation and controls the exit of
memory/effector T cells from the lymph nodes to
home to the liver to complete granuloma formation
(Figure 1). This is the first report describing the exis-
tence of DC at the granuloma sites and the identifica-
tion of inflammation-associated DC precursors in the
circulation. This implies that even the exit/release of
memory/effector T cells from the peripheral lymph
nodes is regulated by chemokines. This study has pro-
vided a new concept that chemokine-recruited DC
tightly link inflammation (innate immunity) and
acquired immunity. Inflammation and immunity
should not be conceptually separated any more, and
granuloma formation is not a mere end-point of chron-
ic inflammation, rather a very active immune site.

1; Initiation and induction of DC-naive T cell clus-
ters by ELC(CCL19) or SLC(CCL21). 2; Amplification
of DC-nonpolarized T cell clusters by MDC(CCL22). 3;
Promotion and retention of DC-Th1 cell clusters (this
study). These clusters may develop in the given
spaces of the paracortex called “cytokine fields”. DC-
derived chemokines may regulate T cell traffic
depending on their state of activation between these
given spaces to magnify the effective immune
responses. After leaving the LNs, Th1 cells migrate
into the liver through the circulation and 4. re-form
clusters with peripheral tissue-resided inflammatory
DCs (granuloma formation) possibly by MIP1a(CCL3)
or Mig(CXCL9). Th1 cells can further proliferate and
produce higher amount of IFN-γ at the periphery of
the granulomas to complete polarization. HEV, high
endothelial venule.

Current Research

DC migration pathway so far described is limited
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Figure 1: Peripheral and regional DC-Th cell clus-
ters as the sites of Th1 cell generation regulated
by DC-derived chemokines



to the idea that tissue immature DC such as
Langerhans cells mature after antigen capturing and
start to express CCR7 to be recruited to draining
lymph nodes through afferent lymphatics. There is
neither direct presentation of DC precursor migration
into any organs nor evidence of the entry of DC into
secondary lymph nodes through HEV (high endothe-
lial venule) directly from the circulation. We have now
identified DC precursors which rapidly appear in the
circulation in inflammation. We are currently study-
ing the following issues:

Mechanism of rapid release of DC precursors from
bone marrow---identification of chemokine(s)
involved.

Heterogeneity of the identified DC precursors and
fate of DC precursors after administering into normal
and inflamed mice. Most of cells are
CD11c+CD11b+myeloid type DC, but some of the
cells express L-selectin and B220. Therefore, some of
these cells may directly enter peripheral lymph nodes
through HEV to act as tolerance-inducing DC.

Identification of homing molecules to the lymph
nodes.

Examination of the possible usefulness of the
identified DC precursors for vaccination and antigen-
specific tolerance induction.

Future Prospective: Investigation of “lymph node-
homing” circulating DC precursors may provide a clue
to the mechanism of systemic tolerance induction and
an approach to establish effective way of DC-based
vaccination to cancer and microbes. We will further
examine the role of chemokines in Th2 polarization,
CTL generation and the recruitment and main-
tainance of memory state of CD4/8 T lymphocytes.
We will also establish the critical role of TARC/MDC
to recruit CCR4+CD4+CD25+ so called regulatory T
cells in cancer and chronic infection models. The clini-
cal development of humanaized monoclonal antibody
against human CCR4 will be tried in a collaboration
with a pharmaceutical. This antibody is expected to
eliminate by ADCC CCR4+cells such as Th2, regulato-
ry T cells and adult leukemia cells in a few hours in
vivo. Therefore, this antibody treatment may be use-
ful for the treatment of various atopic diseases. This
antibody may also be useful to recover patients from
immune-suppression to respond more to DC-based
vaccination. This antibody may also become an effec-
tive drug for curing ATL patients.

Research Grants

Research Grants from JSP
1996 27,600,000 JPY 
1997 11,100,000 JPY 
2001 7,000,000 JPY 

2002 20,300,000 JPY
Core Research of Evolutional Science and Technology
(CREST, JST) 
1996-2001 Total 600,000,000 JPY (about 5 million USD)
Solution Oriented Research for Science and Technology
(SORST, JST)
15,000,000 JPY (about 120,000 USD)
70,000,000 JPY (about 500,000 USD)
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Past Research and Major Accomplishments

1) Health policy and economics
We are interested in the topics of health care sys-

tem and economics in general. We have performed
and published those studies related to supply and
demand sides of health services in Japan; such as sup-
ply and distribution of physicians, the separation of
pharmaceutical dispensing and prescribing in medical
practice, cost studies of outpatient and inpatient serv-
ices, and the efficiency and equity of the Japan’s
health insurance system.

For the issues of physician supply, we examined

and analyzed the impact of physician manpower poli-
cy in the 1970s and 1980s in Japan, through both eco-
nomic and statistical methods, and showed that geo-
graphic mal-distribution of physicians did not
improve despite the growing number of physician
during the period. Also, we projected future demand
of physicians by specialty in Japan, since this issue
brought a constant debate among the government,
medical schools, medical providers, and patients. Our
projections could facilitate these arguments.

For Japan’s insurance system, we first showed that
it would be cost-beneficial if an electronic claiming
system were introduced to the system. On the other
hand, the financing system for the elderly health care
is really a global issue worldwide, and we also have
tackled the issue. Since the late 1980s, we have
shown the effectiveness and efficiency of home care
for the elderly in terms of their quality of life. In the
late 1990s, there have been wide and continuous
debates on the matter nationwide, and finally the
new insurance system, namely the Long-term Care
Insurance for the Elderly has been introduced to
Japan since the year 2000. Our study results have defi-
nitely facilitated these discussions.

We have examined what factors are relevant to
early discharge of elderly patients. We did a follow-up
survey of hospitalized patients with cerebrovascular

Department of 
Public Health

Outline and Research Objectives

Public health departments in medical schools in Japan were introduced after the World
War II, following the model of the U.S. system of medical education. The Department of
Public Health was established in 1948, in the Faculty of Medicine, University of Tokyo. In
1995, the Department became a part of the Division of Social Medicine, Graduate School of
Medicine, as the result of the shift to a graduate school system in University of Tokyo.

The objectives of the Department are both education and research of public health. The
Department trains graduate and undergraduate students through lectures, seminars, field
practice, and laboratory work in public health and occupational medicine, for the degrees of
Medical Doctor (MD), Master of Medical Sciences (MSc), and Doctor of Medical Sciences
(DMSc). The Department also provides those lectures related to public health and occupa-
tional medicine for undergraduate students in the School of Health Sciences and Nursing.

The Department has conducted research on a wide variety of public health issues,
including health policy and economics, occupational medicine, environmental health, com-
munity and clinical epidemiology, behavioral medicine, and so on. In addition, the staff
members of the Department have offered public and occupational health services to the cen-
tral and local governments, industries, and local communities.

Currently, the Department comprises a professor and chair, an associate professor, a lec-
turer, an associate, a research resident, several part-time lecturers, and several visiting
research fellows, all of who take part in the education and/or the research of the
Department.
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diseases (CVD) in almost all the hospitals in a prefec-
ture. The study showed that the caregiver’s condi-
tions, including economic ones, as well as the
patient’s conditions, were closely related to earlier
home discharge of the CVD patients.

We have carried on several policy studies in the
health and environmental fields, especially those from
international comparative perspectives, such as tobac-
co smoking control, and patient isolation policy for
Hansen’s disease. These studies have been published
in some international policy journals.

Overall, we have contributed to the evidence based
health policy in Japan, through numerous empirical
studies using the methods of epidemiology and health
economics.

2) Occupational medicine and environmental
health

We have tackled the issues of neurotoxicologic
effects of lead and other heavy metals and solvents,
sarin poisoning, particulate matter monitoring, and
health effects of pesticides in developing countries as
part of the Alliance for Global Sustainability project.
We have been also interested in the issues of behav-
ioral medicine, such as socioeconomic and psychologi-
cal aspects of drinking and traffic accidents. For the
above purposes, the Department conducted interna-
tional collaborative studies in the Faeroes islands of
Denmark (methyl-mercury), Seoul of Korea (lead,
chromium and mercury poisonings) and Kota Bahr of
Malaysia (pesticide poisoning). Also, the former chair-
man of the Department (Araki), as Chairman of the
Scientific Committee on Neurotoxicology and
Psychophysiology of the International Commission on
Occupational Health (ICOH), promoted symposia at
the ICOH 2000 Congress in Singapore. The
Department also held the 48th Annual Meeting of the
Japanese Society of Occupational Medicine and
Traumatology in Tokyo in November 2000.

3) Community and clinical epidemiology
We have done several epidemiological studies in

community, occupational, or clinical settings, such as
active life expectancy for the elderly, quality of life
assessment in RA patients, work-related diseases, and
outcome studies for various kinds of treatments. Most
of these studies have been carried on in collaboration
with local communities, industries, or clinical depart-
ments, and published in various journals.

Current Research

Most of the above mentioned research topics are
tackled at present, with new perspectives and
methodologies. For the insurance system, recently the
separation of prescribing and dispensing of pharma-

ceuticals has progressed, however, our study has sug-
gested that the separation itself would not necessarily
lead to the cost containment of pharmaceuticals
because physicians tend to prescribe bland-name
pharmaceuticals. Therefore, we suggest that such a
separation policy should be combined with a policy
encouraging the use of generics.

In addition, we study the methods and guidelines
by which health insurance claim data will be used for
research with securing the patients’ privacy. Such a
study would facilitate expanding the volume of and
improving the quality of health services research in
Japan, consequently lead to the improvement of quali-
ty of health services in Japan.

For the issues of the financing system worldwide,
we have recently began to study a system for provid-
ing the effective treatment for people with HIV/AIDS
in developing countries, since the issue is a global and
urgent one both in terms of health and economics.
We have conducted a cost study of providing highly
active antiretroviral therapy (HAART) to AIDS
patients in Khon Kaen Province, Thailand. As a result,
we indicate that a substantial increase of resources
would be necessary to provide HAART to all the adult
AIDS patients under the current universal coverage
system in Khon Kaen province, and we suggest possi-
ble solutions for this financial obstacle. This type of
analysis would be also useful to assess the financial
implications of providing HAART for public health
systems worldwide.

For the issues of environmental pollution and
health effects of chemicals, we have recently started
an international collaborative study on pesticide prob-
lem in Malaysia. In the study, the health effects of
pesticide in relation to occupational safety behavior
are studied among tobacco-growing farmers in
Kelantan, Malaysia. So far, the following results are
obtained; (i) Organophosphate and dithiocarbamate
pesticides affect peripheral nerve conduction, whereas
pyrethroid affects postural balance system. (ii)
Nonsmoking while spraying, good-sprayer condition,
and changing clothes immediately after spraying pre-
vents occurrence of acute symptoms just after pesti-
cide spray in male farmers; in female farmers, wearing
a hat while spraying significantly prevents the symp-
toms. These results suggest that sub-clinical health
effects are caused by pesticide use; the effects could
be prevented by safety handling of pesticides so that
health education would be effective.

Future Prospects

Our empirical studies on the health insurance sys-
tem and health manpower policy in Japan are unique,
and our strength. Therefore, we should continue to
expand these kinds of studies and to train profession-
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als in such fields, and hope to facilitate and contribute
to improving our health care system. Furthermore,
international collaborative studies for pubic health are
also a tradition of the Department as well as its
strength in terms of research. We would also like to
continue such collaborative studies on health of and
health care for disadvantaged people, such as the
poor, the frail elderly, people with HIV/AIDS, and
underprivileged workers. In addition, since there are
growing needs for epidemiological studies in occupa-
tional and clinical settings, we should expand out-
come studies and clinical epidemiology, in collabora-
tion with clinical departments. In order to maintain
and promote health for all the people in Japan and in
the world, it is essential to promote both theoretical
and empirical studies in public health. The
Department is making every effort for this purpose
through domestic, international and interdisciplinary
collaborative researches.

Research Grants

1. 2001-03 Research Grants from Ministry of Education,
Culture, and Sports. Study on payment system for
the checking functions preventing adverse events of
pharmaceuticals in the separation of prescribing and
dispensing. (Kobayashi Y)

2. 2001-03 Health Sciences Research Grants (Research
on Policy Planning and Evaluation) from the Ministry
of Health, Labor and Welfare of Japan. Study on use
and security of insurance claim data in Japan’s health
insurance system. (Kobayashi Y)

3. 2001-04 Grant for Health Cooperation Research from
the Ministry of Health, Labor and Welfare of Japan.
Study on a financing system for providing the effec-
tive treatment for people with HIV/AIDS in develop-
ing countries. (Kobayashi Y)

4. 2001-03 Research Grants from Ministry of Education,
Culture, and Sports. Study on risk assessment of
subclinical neuro-behavioral effects of environmental
pollutants. (Yokoyama K)

5. 2001-04 Research Grants from Ministry of Education,
Culture, and Sports. International collaborative study
on health effects of pesticides and their safe use.
(Yokoyama K)
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Past Research and Major Accomplishment

Besides the research on forensic pathology and
determination of death cause, there have been out-
standing accomplishments in basic medical field since
Professor Mita, S., the founder of the Department of
Immunology. Professor Furuhata, T. was outstanding
in the study on the inheritance of ABO blood group.
Professor Ueno, S. discovered complements, while he
studied on medical law. Professor Miki was famous
for blood typing. Professor Ishiyama introduced DNA
typing in the forensic practice, while encouraged
forensic pathology. Professor Takatori, T. was famous
in the autopsy and research on the Sarin murder
cases, while his research on lipid has been inherited
today.

Current Research

1) Reactive oxygen generation, and Lipid peroxi-
dation and their implication in the pathogenesis: 

We identified several lipid species that are generat-
ed in the presence of heme-proteins and associated
with peroxidation. These lipids may be associated
with the pathogenesis caused by oxidative stresses
that are caused by ischemia-reperfusion (myocardial
or brain infarction) or various drugs or toxins
(amphetamines, carbon monoxide, agricultural medi-
cines etc.). We undertake to clarify the molecular
mechanism of the injury or the cell death due to these
pathogens with reference to lipid peroxidation. Of
these, 4-hydroxynonenal (HNE) is rapidly induced in
the endothelium and sarcolemma of the infarcted

myocardium. 
Carbon monoxide (CO) is the most common cause

of death due to intoxication, and is often supposed to
aggravate fatality due to ischemic heart diseases (IHD)
or cause delayed neuronal death. CO protects car-
diomyogenic cells against ischemia and alleviates reac-
tive oxygen (ROS) generation. By contrast, in the in
vivo experiments in the rat, CO plus hypoxia induces
necrotic cortical neuronal death, which is associated
with the enhanced production of lipid peroxide.
Hypothermia reduced the neuronal injury and lipid
peroxide generation, suggesting the implication of
lipid peroxidation in the neuronal death induced by
CO. 

2) The molecular mechanism of the injury and cell
death of myocardium or brain after ischemia-
reperfusion or toxic substances. 

More than two thirds of the causes of unusual
death are ischemic heart or brain diseases. Most of
such death occurs within an hour of the onset of the
symptoms. Because it takes more than several hours
from the onset of symptoms for the myocardium to
show distinct histological changes (coagulation necro-
sis), it is mandatory to establish a diagnostic method
for the early ischemia. To this end, we have to under-
stand the molecular basis of the evolution of the
ischemic heart or brain disease. We have clarified on
the roles of proteases or intracellular signaling mole-
cules in the pathogenesis of ischemic diseases and
toxic cell injuries. 1) Brief ischemic (e.g. 10min) fol-
lowed by reperfusion induces proteolysis of cytoskele-
tal proteins fodrin and ankyrin by Ca2+-dependent
protease calpain, which causes contractile dysfunction
in the isolated heart. This is the earliest irreversible
change so far documented. 2) Protein Kinase C (PKC)
isoforms translocate to membrane or nucleus during
ischemia. Nitric oxide (NO) mediates the translocation
of PKC-α, δ, and ε, which protects myocardium
against reperfusion injury. 3) Ischemia-reperfusion
causes sequential activation of PI3 kinase-PKC-ζ-MEK-
MAP kinase- c-fos, thereby preventing apoptotic
death. This study disclosed that MAP kinase translo-

Department of 
Forensic Medicine

Outline and Research Objectives

Since Professor Kunika Katayama founded our department first in Japan on 1888, we
have performed10258 autopsies by September 30th, 2002. Our precursors have devoted to
so many outstanding cases that were paid social attentions. Research objectives are blood-
DNA typing, serology, toxicology, forensic pathology, etc. as described below.
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cates to the nucleus independent of phosphorylation,
but is activated by phosphorylation through MEK acti-
vation during postischemic reperfusion in the nucleus,
in contrast with the paradigm. 4) Hypoxia under nor-
moglycemia causes autophagic cell death through aci-
dosis through PI3 kinase-mediated activation of gly-
colysis, explaining the myocardial death under pul-
monary hypoventilation or hypoxic hypoxia. 5)
Angina attacks often attenuate the injury due to sub-
sequent myocardial infarction (MI). This phenome-
non, ischemic preconditioning (IP), is reproduced in
rat coronary occlusion model of acute MI. IP induces
endothelial NO synthase (eNOS) and collateral vasodi-
lation in the early MI, whereas IP induces angiogene-
sis in late MI through PKC- ε activation and Vascular
Endothelium Growth Factor (VEGF) up-regulation.
The both salvage myocardium in MI. 6) Connexin
(Cx)-43 undergoes proteolysis during early MI
through lysosomal and proteasomal proteases inde-
pendently of calcineurin-mediated proteolysis. IP
attenuates the Cx43 proteolysis in early MI. These
finding explain the arrhythmias in early MI and its
prevention by IP. 7) Emotional stress evoked by
immobilization of rat causes activation of MAP
kinase-c-fos pathway. 8) Methamphetamine (MAH)
induces hyperthermia through symphathetico-adrenal
activation and enhanced skeletal muscle metabolism,
which is blocked by a sarcoplasmic reticulum Ca2+-
release blocker dantrolene. Repeated intermittent
administration of MAH causes enhanced cardiovascu-
lar, thermal, and behavioral responses to MAH or
emotional stress. We are willing to apply the findings
of the experimental studies to exploit a new method
for the diagnosis of ischemic or other disease states. 

3) The study on the legal aspects of forensic med-
icine.

Forensic practices are associated with various legal
or social problems that ought to be solved, though
there have been research on such issues. On the other
hand, those who provide expert opinion in the civil or
legal litigation were far less than those required.
There is dissociation in the thought-ways between
medical doctors and lawyers, which can seriously vio-
late the human right of persons concerned as well as
causes the shortage of the expert witnesses. The
courts have made effort to increase the numbers of
expert witnesses for the litigation, though no ade-
quate. On the other hand, the expression or the way
of the expert witness may affect the judgment in the
litigation or prosecution, as suggested by the ques-
tionnaire study. 

The "reportable unusual deaths" in the guideline
proposed by Japanese Society of Legal Medicine
includes the unexpected death during or shortly after
any medical practice. According to the Doctorﾕs Act

in Japan, doctors must report unusual death cases to
the police. The police (prosecutors) demand autopsy
under the guidance of superintendents. In England,
coroners request autopsy after inquiry with the police,
relatives and forensic pathologists. Medical accidents
are largely autopsied in England whereas, in Japan,
medical accidents are rarely reported nor. In Tokyo
and few other districts, medical examiners decide
autopsy of 1/4~1/3 of unusual deaths, but autopsies in
other districts are mostly conducted by police judg-
ment in search for a possible crime. It should be
reminded that death cause tells criminality and the
responsibility only if the cause is diagnosed exactly by
autopsy performed under proper judgment and that
autopsy is often effective to clarify the cause of unex-
pected deaths. Recently in Japan, unexpected deaths
in hospitals have come to be increasingly suspected as
caused by malpractice. For lack of a proper system to
answer for complaints from patientsﾕ side, the rela-
tives sometimes go to the police. Though most cases
are asked only for civil liability, the police investigate
the hospital in question and this makes doctors hesi-
tate to report. Prosecutors judge criminality on autop-
sy operatorﾕs expert opinion, whereas they insist that
autopsy results should not be disclosed to protect pri-
vacy of investigation. Thus, an insufficient informa-
tion on patientﾕs side explains to a great extent why
nearly 700 relatives sue doctors every year in Japan.
In 2001, Japan Surgical Society announced to the pub-
lic and Society of Legal Medicine that patientsﾕ death
during or shortly after operations should not be
accounted as an unusual death reportable to the
police, but to the independent authority, if required.
Though many cases are unavoidable and not problem-
atic, doctors sometimes neither inform the patientﾕs
side enough to get satisfactory consent for the prac-
tice nor explain the necessity of autopsy to clarify
death cause. As accepted in U.K., there should only be
reasonable cause to suspect for "unusual death".
Accordingly, although deaths in medical accident may
be sometimes inevitable or unrelated to the malprac-
tice, the doctorﾕs explanation as such for an unex-
pected death can be hardly accepted by patientﾕs side.
Therefore, independent investigation and autopsy are
required in medical accidents in order to determine
and explain the cause of death to patientﾕs side and
to disclose and improve the medical practice by doc-
tors. We are willing to devote to set up valid system
for the death investigation in the medical accident
cases.

4) Forensic pathology.
Because each case is unique and diversity is a

important determinant of the death, we try to per-
form microscopic analyses in as many cases as possi-
ble. We undertake to take the advantage of the above-
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mentioned studies in the immunohistochemical
method for the diagnosis of our autopsy cases. 

Future Prospective

The correct and fair determination of death
cause in the medico-legal autopsy cases has been the
most important mission of us. We must accept very
difficult and socially notable victims and requirements
of expert opinion. We must play this important role
carefully and impatiently, and train young forensic
pathologists.

There has been not so much evolution in the
forensic practice except for the DNA identification
technology. This may be the cause of the low overall
activity in the forensic medicine. To open the window
to the future of forensic medicine, we must do every
effort to find new directions of forensic medicine and
let them known to the public as well as medical field.
Actually, there are many medico-legal issues in the
clinical medicine, which have manifested as the grow-
ing criticisms from the society on the medical mal-
practice, inadequate risk management of the medical
accidents, etc. In Japan, the death investigation sys-
tem for the medical accidents and the unexpected
death in hospitals is quite immature, so that it is very
important and urgent to set up an independent organ-
ization for the death investigation for such cases. As
forensic pathologists, we have autopsied such cases
and recognize the problems to be addressed. We are
going to take part in such activity in cooperation with
clinicians and civil servants to find and build up the
good system. Additionally, the education on these
issues to the clinicians, citizens, as well as medical
and law students are very important.

The legal systems for death investigation of
"unusual death", prosecution and litigation have
inherent drawbacks, which require improvement. We
have taken effort to inform on the problems to per-
sons concerned, but it is far from what is ought to be. 

The 15~20% of total deaths are "unusual deaths",
which requires death investigation. The misdiagnoses
of the "unusual deaths" by clinicians, and police sur-
geons, are police officers have been manifested due to
the inherent inadequacy of the system and poor edu-
cation of those who investigate. Because there are
some typical patterns of misdiagnoses and poor man-
agement of those cases, we must educate on these
issues to students, medical service personnel, and the
society.

Research Grant

Grant-in-aid from Monbusho (B) for Yoshida et al.
1) A survey for the myocardial proteins and genes

induced by ischemia or psychological stress and its

application to the forensic practices (1998~1999)
10,200,000 yen

2) Identification and path-physiological study of novel
peroxidized fatty acids formed in the tissue after
ischemia or various intoxication and the exploitation
of the new diagnostic method (2000~2001)
14,800,000 yen

3) Research on the mechanism of cellular injury due to
nitric oxide or carbon monoxide in tissues undergo-
ing ischemia or shock (2002) 14,000,000 yen

Grant-in-aid from Monbusho (C) for Uemura,
Yoshida et al.
4) Research on the intracellular stress response in the

amphetamine-induced neuro-degeneration (1999~
2000) 2,500,000 yen

5) Research on the molecular mechanism of promotion
and protection of cell death by carbon monoxide
(2002) 2,700,000 yen
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Department of Medical
Informatics and Economics

Outline and Research Objectives

In 1983, the Department of Hospital Information Management(Hospital Computer
Center) was established as one of central facilities in the University of Tokyo Hospital. The
major roles have been designing, implementing, and maintaining the hospital information
management system based on up-to-date information technology and improving functions
of clinical information management required in the university hospital. The University
Medical Information Network Center(UMIN Center) was opened in the department as a
cooperate organization for national medical schools in Japan. The purposes of the UMIN
Center are to provide up-to-date communication environment to healthcare professionals
via the Internet. In 1997, according to the reconstruction of Graduate School, the
Department of Medical Informatics and Economics was established in the Division of Social
Medicine, Graduate School of Medicine, and the functions of research and education and
the staffs were formally moved from the hospital to the department in the Graduate School
of Medicine. However, all the administrative works for providing various services of hospi-
tal information management have been conducted by the same staffs as before.

From the responsibilities of the hospital described as above, most of the researches have
been based on practical development, integration, and implementation of hospital informa-
tion systems using an innovative information technology. The scope covers standardization
of medical information exchange, evaluation of new technologies for distributed hospital
information systems, development of electronic medical record systems(EMRS) and medical
decision support systems(MDSS), application of the Internet technology in healthcare fields,
and method of knowledge discovery from clinical database. The goal is to contribute to
improvement of quality of care using information technology
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Professor and Chair Kazuhiko Ohe, M.D., Ph.D. (1997-)
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Past Research and Major Accomplishments

1) Development and evaluation of a hospital
information system using open standard and HL7
(1993-Current)

Although the Health Level Seven(HL7) Version 2.1
was the only proposal for connecting distributed
information systems in a hospital around 1993, it was
no so-called “standard” protocol. Because it was essen-
tial for developers of develop large-scale hospital
information systems(HISs) to introduce a standard
communication protocol that could be generally used
in different departmental computer systems and their
terminals, an experience and evaluation of real imple-
mentation of HL7 in a large-scale HIS were needed in
the field of medical informatics in the early ‘90s. Ohe

designed a new architecture of client-server-type HIS
using HL7-based messaging protocol between client
terminals and the server over TCP/IP network, which
had never been used in Japan. The innovative HIS
was successfully implemented based on this new
architecture in the University of Tokyo Hospital in
1995 and the good performance was proved in this
implementation[7]. This first experience of imple-
menting the standard communication protocol or HL7
contributed to move most HISs in Japan from the
vender proprietary systems into multi-vender distrib-
uted systems using open standard. Subsequent activi-
ties related to the open standard brought about foun-
dation of the Association of HL7 Japan(Ohe is the
vice-chair of the technical committee), foundation of
Japan Health Information and Communication
Standards Board (HELICS Board; Ohe is the Chair of
the Board),

2) Modeling a semantic structure of clinical infor-
mation using object-oriented approach and devel-
opment of HIS using OODB and CORBA(1996-
Current)

Analyzing and Modeling a semantic structure of
clinical information in terms of information science
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are essential tasks to develop both multi-purpose
EMR systems and future intelligent decision support
systems. Object-oriented analysis(OOA) and model-
ing(OOM) were proposed in the ‘90s as powerful
methods to model a semantic relationship among
information objects in a target domain and they were
gradually applied in various fields as well as medical
information. We recognized the importance of the
OOA/OOM at the early stage, and focused on apply-
ing the approach to developing a future intelligent
clinical information systems. At first we analyzed and
made a model of data of ECG, and implemented a
retrieval system using Object-Oriented
Database(OODB)[5,6,10]. The research proved the fea-
sibility and realization of OOA/OOM and OODB sys-
tem to develop multi-media clinical information sys-
tems.

Based on this result, we proposed a new architec-
ture for managing distributed medical information
using OODB and CORBA(Common Objects Request
Broker Architecture). This approach aimed to share
inter-hospital distributed clinical information for
improvement of quality of care and quality of multi-
institutional large-scale clinical researches. In this
research, we have been developing CORBA-based
EMR systems in the University of Tokyo
Hospitals[12,18,21].

3) Standardization of medical information
exchange and terminology (1997-Current)

Ohe and the collaborative researchers in other
institutes have been concurrently developing a new
standard protocol for exchanging medical information
electronically among hospitals in collaboration with
the Association of HL7-USA /Japan and related work-
ing group of ISO/TC215, in which Ohe is the delegate
of Japan of WG3; concept representation). We pro-
posed a protocol named “MML(Medical Markup
Language)” based on XML(eXtensible Markup
Language) in the early stage of the work[8], and later
we proposed a new protocol named “MERIT-9” based
on integration of XML, HL7, DICOM, and other de-
facto standard through our experiences of implement-
ing the previous protocol[14,16]. This new protocol is
in the stage of evaluation in several hospitals in Japan.

In the domain of medical terminology, Japan had
double standards of Japanese clinical disease terminol-
ogy and all of hospitals in Japan have not decided to
use which of them for a long time. Ohe and Kaihara,
who was a former professor of this department, pro-
posed a method of integrating these two Japanese
standard into one unified standard terminology that
is available for general-purpose clinical information
systems and EDI(Electronic Data Interchange) system
of health insurance claim reimbursement. Each term
in the unified disease terminology is linked to an ICD-

10 code and semantic relations among the terms.
Further a new standard methods to access to a data-
base of the terminology was developed and published
as a open software in 2001 by Ohe and the colleagues.
Most large-scale university hospitals has been moving
to introduce the standard disease terminology since
2002 and Japan Ministry of Health, Labor, and
Welfare announced that all of the hospitals must use
this terminology including the codes in EDI.

4) Application of the Internet technology to med-
ical field by the UMIN

Application of the Internet technology to medical
field by the UMIN has been the major topic of the
researches[13,15,17,]. Associate Professor Kiuchi is
the director of the UMIN Center and he has been
developing and managing the nation-wide medical
information network sponsored by the Ministry of
Education, Culture, Science, Sports and Technology
(MEXT). Using this infrastructure, Kiuchi and his col-
leagues proposed a standard method of on-line
abstract and paper entry and developed a system for
Japanese academic medical societies. Hundreds of the
societies have been adopting this system and as a
result this methods and the system has become the
de-facto standard in Japan. Kiuchi and his colleagues
also developed Internet-based data collection system
for nation-wide clinical and epidemiological research.
The system have been enhancing the scale and the
efficiency of such research[22].

Current Research

Most of the researches described above is continu-
ing and currently expanded toward the next stage.

1) Enhancing Standardization of electronic repre-
sentation of medical information:

Revising and evaluating the “MERIT-9” standard
protocol in harmonization with HL7 ver.3 that is pro-
posed to cover comprehensive clinical information
systems.

2) Implementing large-scale EMR system integrat-
ed with order entry system using distributed
object technology:

Based on the evaluation study of CORBA-based
HIS, we are preparing and developing large-scale EMR
system that will be operated from Apr. 2003 in the
University of Tokyo Hospital.

3) Trial of knowledge discovery from large-scale
medical database created by HIS for future
Intelligent decision support system:

We are investigating a method of data mining and
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knowledge discovery from large-scale medical data-
base[23].

Future Prospects

We will shift to develop an intelligent decision
support system that uses both large-scale clinical data-
base and real-time knowledge discovering process,
and for the purpose a new method of data mining
including both natural language processing and tem-
poral data processing should be created. Further, we
want to focus on a method of creating an practical
ontology that is specific to healthcare domain. In
other words, integration of management of clinical
data and handling of electronic medical knowledge is
the next objectives for our goals.

Research Grants
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1) 2000F.Y.-2001F.Y. Health and Labor Sciences

Research Grants of MHLW, Research on Health
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of source-code generator for calculating medical fee.
Head Researcher.

2) 2002F.Y Health and Labor Sciences Research Grants of
MHLW, Research on Policy Planning and Evaluation,
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eases. Co-researcher.

3) 2001F.Y.-2002F.Y. Grants-in-Aid for Scientific
Research of MEXT, Scientific Research-C,
Development of a method to discover similar cases
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among medical terms, Head researcher.

4) 2001F.Y-2002F.Y. Health and Labor Sciences Research
Grants of MHLW, Research on Policy Planning and
Evaluation, A study on roles of Health Insurance
Agency, Head researcher.

5) 1999F.Y.-2001F.Y. Health and Labor Sciences
Research Grants of MHLW, Research on Health
Technology Assessment, A study on modeling
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Department of 
Cardiovascular Medicine

Outline and Research Objectives

In 1998 the Department of Internal Medicine at University of Tokyo hospital was reor-
ganized to the more functional units based on clinical specialties of diseased organs.
Cardiologists from 5 departments of Internal Medicine were unified to the Department of
Cardiovascular Medicine. We at quite an early phase introduced techniques of molecular
biology into the research field of cardiovascular medicine. As a result, we could report fol-
lowing important findings: 1) phenotypic modulation of cardiac or vascular specific proteins
occurs during cardiac hypertrophy or arteriosclerosis. 2) intracellular mechanisms on how
mechanical stress causes cardiac hypertrophy; 3) identification of novel genes expressed
during heart development; 4) development of animal models for cardiovascular diseases by
using genetic engineering techniques (i.e. knockout mice of endothelin-1 and KLF5 genes
provided new findings for the research of this field); 5) therapeutic angiogenesis for experi-
mental myocardial infarction by growth factors was originally introduced in this depart-
ment; 6) We are developing an electronic patient record system by which prognosis as well
as risk factors of cardiovascular disease can be statistically analyzed. From a research stand-
point, our interests range throughout all fields of cardiovascular medicine ranging from
molecular biology to clinical research including genomics. Importantly, our research inter-
ests are aimed at making possible new diagnostics and treatment of cardiovascular diseases.

Areas of interest are as follows:
1) Transcriptional regulation in cardiovascular pathogenesis
2) Risk factor analysis of cardiovascular disease 
3) Pathogenic mechanisms of cardiac hypertrophy and heart failure 
4) Immunological basis of myocarditis and dilated cardiomyopathy
5) MRI in cardiovascular diseases
6) Early diagnosis of ischemic heart disease using radionuclide testing
7) Aerobic threshold and cardiac rehabilitation 
8) Anti-arrhythmia therapy using atrial remodeling
9) Mechanism of post-PTCA restenosis 
10) Molecular mechanisms of reperfusion injury
11) Genetic polymorphisms in cardiovascular disease 
12) Differentiation of smooth muscle cells 
13) Cardiac development 
14) Gene expression and regulation in cardiomyocytes
15) Mouse genetic models of cardiovascular diseases and vascular development
16) Nitric oxide and endothelial function
17) Gene therapy of heart failure using cardiac contractile proteins
18) Clinical application of vasoactive substances

Faculties and Students

Professor and Chair Ryozo Nagai, MD, PhD (1999~)
Lecturer Yasunobu Hirata, MD, PhD

Minoru Ohno, MD, PhD
Yoshinori Seko, MD, PhD

Associate ...............................14
Postdoctoral Fellow ..............11
Graduate student ..................28
Research student.....................7
Secretary .................................4

Past Research and Major Accomplishments

1) Transcriptional regulation of expression of
genes related to cardiovascular diseases

We have been focusing our research on the role of
transcriptional regulation of gene expression in the
cardiovascular system with a particular interest on
regulation of phenotypic modulation of smooth mus-
cle and cardiac cells. In 1980s and early 1990s, Nagai
et al isolated and characterized three types of smooth
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muscle myosin heavy chains and found that they are
differentially expressed during vascular development.
Nagai et al furthermore isolated a DNA-binding factor,
Krüppel-like factor 5 (KLF5), as a transcription factor
of the embryonic isoform of smooth muscle myosin
heavy chain gene (SMemb), whose expression is
induced in phenotypically modulated smooth muscle
cell and cardiac fibroblast. Recently, by developing
knockout mice of KLF5 gene, we have found that
KLF5 is an essential regulator of cardiovascular
remodeling which occurs in response to various exter-
nal stresses (Figure 1). We have further found that dif-
ferential chemical modifications and protein-protein
interactions regulate this family of factors. We are cur-
rently investigating whether low molecular weight
compounds that inhibit functions of KLF5 are clinical-
ly applicable as a new therapeutic drug against cardio-
vascular diseases.

2) Differentiation of smooth muscle cells in vas-
cular lesions

On the contrary to general assumption that neoin-
tima cells are derived from medial smooth muscle
cells, we found that bone marrow cells give rise to the
majority of smooth muscle cells that contribute to
arterial remodeling in models of post-angioplasty
restenosis, graft vasculopathy and hyperlipidemia-
induced atherosclerosis. Notably, we found purified
hematopoietic stem cells differentiated into smooth
muscle cells in vitro and in vivo. We proposed that
among blood cells there may be progenitors of
smooth muscle cells, which attach to the injured
endothelia, differentiate into smooth muscle cells and

proliferate, contributing thereby to neointima forma-
tion. Our results will also suggest a novel strategy to
prevent vascular diseases, targeting mobilization (A),
circulation (B), homing (C), differentiation (D) and pro-
liferation (E) of putative smooth muscle progenitor
cells (Figure 2).

3) Establishment of clinical data management sys-
tem and its practical application to genetic epi-
demiology in cardiovascular medicine

We have established a clinical data analysis system
on network, which enrolls more than 2000 patients
who underwent coronary angiography in our depart-
ment. By using this system we can analyze the rela-
tionship between the genetic polymorphisms and the
clinical of cardiovascular diseases such as coronary
artery diseases (CAD) and ischemic stroke. We
demonstrated that the alanine/valine (A/V) polymor-
phism in the gene of 5,10-methylenetetrahydrofolate
reductase (MTHFR) geneis a significant genetic risk
factor for CAD and ischemic stroke. This genetic vari-
ant is a more powerful predictor of atherosclerotic dis-
eases, when the plasma folate levels are relatively low.

4) Development of mouse genetic models of car-
diovascular diseases

Our research interests include the pathophysiolog-
ical assessment of cardiovascular diseases by mice
gene engineering approach. We have generated
knockout and transgenic mice of adrenomedullin,
ADAMTS-1, endothelin-1 and KLF5. We analyzed the
role of these genes and found that their expression is
essential for normal growth of mice.
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Current Research

1) Transcription factor such as Krüppel-like fac-
tors in pathogenic mechanisms.

Modulation of transcription factors may lead to a
new therapeutic strategy for cardiovascular disease.
Ongoing studies include using proteomics approaches
to understand the diverse protein-protein interactions
and regulation of these Krüppel-like factors. We have
already identified a novel repressor protein among
others. Another focus of research surrounds under-
standing the transcriptional regulation of these
Krüppel-like factors in the context of chromatin
which is necessary to understand how transcription
occurs in humans.

2) Bone marrow-derived vascular progenitor cells
(1) Identification of bone marrow fraction con-

tributing to atherosclerosis
To determine which fraction of bone marrow cells

contribute to the pathogenesis of vascular diseases,
we are reconstituting bone marrow of the lethally
irradiated recipient mice with the hematopoietic stem
cells from LacZ mouse and the mesenchymal stem
cells from GFP mouse. We are applying following vas-
cular injury models to bone marrow-reconstitution
mice: mouse femoral injury model, heterotopic cardiac
transplantation model and atherosclerotic model.

(2) Characterization of bone marrow-derived
vascular progenitor cells

By using cell sorter, we are identifying which frac-

tion of peripheral blood cells effectively differentiates
into smooth muscle cells. We are determining the cell
surface marker to isolate the putative bone marrow-
derived smooth muscle progenitor cells. Using bone
marrow transplantation mice, we are identifying the
effects of hyperlipidemia and drugs on mobilization,
homing, differentiation of the progenitor cells in vari-
ous models of vascular injury described above

3) Establishment of clinical data management sys-
tem.

To overcome the difficulty of filing complicated
clinical parameters for genetic association studies, we
are accumulating clinical data and constructing our
original database system. For genetic analyses, writ-
ten informed consent to participate was obtained
from all the in-patients in our department. DNA sam-
ples obtained from the participants have reached
approximately one thousand. Using them, we ana-
lyzed over 50 genetic polymorphisms implicated to be
associated with atherosclerotic diseases. Among plen-
ty of SNPs analyzed in our study, we showed the
polymorphisms in the MMP-1 and MMP-3 promoters
are associated with disease susceptibility to myocar-
dial infarction. Also, our database system supports
several ongoing clinical epidemiological studies such
as J-CAD.

4) Genetic engineering for analysis of the role of
endogenous protein

We are analyzing the in vivo function of KLF5
using knockout mice. In response to external stress,
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KLF5 knockout mice exhibited diminished levels of
arterial wall thickening, cardiac hypertrophy, intersti-
tial fibrosis and that angiotensin II induced expres-
sion of KLF5, which in turn activated growth factor
expression. KLF5 thus appears to be a key element
linking external stress and cardiovascular remodeling.

Future Prospects

1) Dissection of the pathogenic mechanisms whereby
the Krüppel-like factors are involved in cardiovas-
cular disease will allow us to understand the
diverse mechanisms by which this family of fac-
tors are involved in transcriptional regulation. By
such, we envision that targeted drug design to
modulate these factors in this context will enable
us to propose a new therapeutic approach to car-
diovascular disease (e.g. pin-point drug design).

2) Using our database system we have followed all
the cases periodically, thus we can get prospective
clinical data such as major cardiovascular events
and responsiveness to treatment such as drugs and
percutaneous coronary intervention. In future, we
will be able to obtain several evidences from our
database system and genetic analyses, resulting in
clinical application of such evidences in prediction
or prevention of major cardiovascular diseases.

3) We have shown that KLF5 is a crucial determinant
of the cellular response to cardiovascular injury,
playing a key role in mediating cardiovascular
remodeling. We are now analyzing the effect of
compounds, which could modulate KLF5 function
to control remodeling in atherosclerosis and heart
failure.

4) Our studies will show that bone marrow cells
including hematopoietic stem cells have the poten-
tial to give rise to vascular progenitor cells that
home in the damaged vessels, differentiate into
smooth muscle cells, and proliferate thereby con-
tributing to vascular remodeling. We expect that
atherogenic factors such as hyperlipidemia, inflam-
mation, cytokines, and smoking will facilitate the
kinetics of smooth muscle progenitors. Our find-
ings will provide the basis for the development of
new diagnostic strategies to predict atherosclerosis
by quantifying the circulating progenitors.

Research Grants
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Department of 
Gastroenterology

Department Objectives

The goal of our department is to accurately diagnose and give the best available treat-
ment to patients, and develop better modalities for the future.

To attain the goal, we perform clinical and basic research.

Outline

In 1998, our current Department of Gastroenterology was established through the reor-
ganization of the Divisions of Internal Medicine, and is in charge of busy clinical practices;
5,000 outpatients a month and 1,200 new admissions a year. The most frequent cause of
admission is hepatocellular carcinoma, 500 a year, followed by gastrointestinal tract disor-
ders 400, pancreatobiliary 180, and others 120.

Outline-Hepatology
Unlike other countries, the majority (more than 90%) of our patients with liver disease

are due to hepatitis virus infection. Therefore, better understanding of virus replication and
pathogenesis may eventually lead to the eradication of the virus and the cure of diseases.

We have developed unique ablation treatment for hepatocellular carcinoma (HCC), for
which many patients have visited our department (Fig. 1); we have had 1,600 cases, proba-
bly the largest series in the world as a single institute experience.

Outline -Gastroenterology
Gastric cancer is the commonest cause of death in Japan. Similar to HCC, there is now

enough evidence that bacterial infection, Helicobacter pylori, induces or is at least strongly
related to cancer development. Along with clinical expertise like en bloc resection of cancer
(Fig. 2), better understanding of gastric injury due the infection could reduce the most com-
mon cause of death in Japan.

Recent increase in the number of colonic cancer is so noticeable. We found that this is
mainly due to increase in right sided colon (cecum and ascending colon) cancer in elderly
patients. The better understanding of right sided as well as left sided colonic cancers may
prevent further increase in the colonic neoplasm in a country where people enjoy unprece-
dented length of life.

Outline -Pancreatobiliary
Pancreatic cancer with incredibly poor prognosis (average survival of 200 days) is insidi-

ously increasing in Japan. There is not even a clue for high risk group. We need, though dif-
ficult, to find out high risk groups and better treatment.
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Fig 1. Percutaneous tumor ablation.
(A) During treatment: fine needle was inserted into the tumor.
(B) After treatment: the tumor was completely ablated

Fig 2. Endoscopic tumor resection.
(A) After injection of saline, the tumor was cut around.
(B) en bloc resection: the tumor was completely removed.
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Past Research and Major Accomplishments

1. Acute and Chronic Liver Injury due to HBV
(Hepatitis B Virus)

The most severe form of acute liver injury is fulmi-
nant hepatitis of which 70% is fatal.

However, the underlying mechanisms of severe
injury have not been clear.

We elucidated for the first time the fulminant hep-
atitis was induced by HBV mutant form (N Engl J Med
1991;324:1699-1704).

Furthermore, this mutant carries specific amino
acid changes in nucleo-capsid region, a possible target
of lymphocyte attack (J Clin Invest 1993;91:1206 -
1213).

These mutations play a critical role not only in
acute but also chronic liver disease (J Clin Invest 1992
;89:332-338, Gastroenterology 1993;104:263-271).

By these understandings, we explored how to
treat these wild and mutant strains.

We set up in vitro system to maintain these wild
and mutant virus replication and identified extremely
effective drugs (J Clin Invest1999;103:1635-1640, J
Clin Invest 2001;107:449-455).

These drugs are now on clinical trials to prevent
fulminant hepatitis and even the decompensated cir-
rhosis to save patients life.

2. Liver Injury due to HCV (Hepatitis C Virus)
In contrast to HBV, HCV infection is mild but

insidious and long-lasting disease to carcinoma.
All of these start with very high chronicity rate

(80%) of acute hepatitis. We elucidated for the first
time that this is nearly 100% preventable by anti-viral
treatment (Lancet 1991;338:914-915,
Gastroenterology 1994;107:805-811). Since HCV vac-
cine has not been developed, the above mentioned is
the best available procedure to prevent chronicity. In
fact, a study from Germany recently reported identical
results (N Engl J Med 2001;345:1452-1457). However,
there are stil1 2 million carriers who already have
chronic infection. In fact, over 80% of patients with
HCC are due to HCV infection in Japan. To prevent

HCC, we first revealed natural course of chronic hepa-
titis to HCC ; this is by step-wise progression of hepat-
ic fibrosis (Ann Intern Med 2000;132:517-524). And
eradication of virus by interferon could reduce the
incidence of HCC (Ann Intern Med 1999;131:174-181)
with resolution of hepatic fibrosis even in cirrhosis,
previously thought irreversible (Ann Intern Med
2000;132:517-524). Furthermore, it was recently
revealed that overall mortality (not just HCC) was
reduced in treatment cohort (Gastroenterology
2002;123: 483-491). By these studies, we now know
how to prevent, but question is how to treat patients
who already have the cancer. Probably our depart-
ment is the largest referral center of HCC (500 cases a
year), some are from outside Japan, seeking our med-
ical tumor ablation treatment (Fig. 1).

We recently finished our 7-year prospective ran-
domized trial in that we combined radical cure of the
cancer nodules by ablation and eradication of HCV by
interferon. The 7-year survival of these patients
reached 75% (Ann Intern Med 2002; in press). This is
compatible or somewhat better than those reported in
liver transplantation. When I graduated medical
school 30 years ago, liver disease was the one impos-
sible to treat, but now able to envision to how to cure
all.

3. Gastric Injury
Gastric cancer is number one cause of death in

Japan. More than 80% is supposed to be due to H.
pylori infection; 90% eradication of the bacteria is now
possible by proper treatment. Thus, we decided to
elucidate underlying mechanisms from infection to
the cancer, by in vitro and in vivo studies. First, we
tried to identify responsible molecules for inflamma-
tion.

In vitro We revealed H. pylori induces strong
NF-kB signals, and these are by molecules in Cag
pathogenicity island, 40kb segment of 1.5 million
nucleotides (Gastroenterology 2000;119:97-108, J Biol
Chem 2001;276:44856-44864).

In vivo To extrapolate this to in vivo system,
we constructed isogenic mutant (knock out bacteria),
lacking Cag gene molecules, and infected it to
Mongolian gerbils (unique animal model). It turned
out among Cag island, Cag E gene is the one responsi-
ble for strong induction of inflammation, whereas Vac
A, claimed to be inflammation inducing molecule, is
not (J Exp Med 2000;192:1601-1609). These CagE
molecule of H. pylori gene is generally present in
Japanese isolates, whereas it is often absent in
European (Gut 1998;42:338-343). These may explain
the difference of incidence of the gastric cancer
among different countries.

Recently, Kawakami and Tateishi further elucidat-
ed that IkBα, a key molecule in NF-kB signal cascade,
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was regulated by NEDD8 pathway activating ubiqui-
tin-proteasome degradation system (EMBO J
2001;20:4003-4012, J Cell Biol 2001;155:571-579).

Although the NF-kB signaling is extremely impor-
tant as an inflammation inducing pathway, mecha-
nism of direct effect on cell proliferation by H. pylori
is not known. Hirata recently elucidated that CagA
protein strongly activates SRE (Serum Response
Element) which might be operating in the formation
of polyp and even MALT lymphoma
(Gastroenterology 2002; in press).

Our search for effector protein to induce signaling
cascades has now began (J Exp Med 2000;191:593-
602); it may help to eventually elucidate the molecular
mechanism of gastric cancer.

4. Colon Cancer
Colonic cancer is catching up with the leading gas-

tric cancer. Shift from Japanese to “Westernized” food
may be responsible for this increase. However, we
believe there is another reason. We have noticed right
sided (cecum and ascending) colon cancer is increas-
ing among patients over age 70 (60% vs 20% in ages
over 70 and under 40, respectively) (Gastrointest
Endosc 2002;55:548-551). We found the majority of
the right sided colon cancer carried microsatellite
instability (Cancer Res 1996;56:5620-5623). Now in
Japan, average life expectancy for female and male is
85 and 78, respectively, longest ever.

We have initiated genome-wild screening of the
genes having dinucleotide repeat or poly-A stretches,
targets of repair gene errors.

5. Pancreatic Cancer
Once pancreatic cancer developed, median survival

was only 200 days. Although we tried to employ K-ras
gene mutation, which is found in 90% of the cancer,
for early diagnosis (Gastroenterology 1991;100:233-
238, 1996;110:227-231), it has been far from giving
benefit to patients.

We have struggled to find better way of treatment
and finally decided to apply allogenic stem cell trans-
plantation by collaboration with Department of
Hematology and Oncology. So far 5 patients enrolled
and results are pending.

Current Research and Clinical Activities

1. Eradication of HBV
As I wrote, the ultimate goal of HBV treatment is

not mere suppression which is currently available, but
eradication of the virus (Treatment of chronic hepati-
tis B infection -Editorial N Engl J Med 1998 ; 339:114-
115). To attain this goal we are undertaking the fol-
lowing :

HBV has two replication pathways, episomal (N
Engl J Med 1986;315:1187-1192) and integrated form
into human genome which presumably resist the
treatment. We are now intensively focusing our study
on the integrated form by use of post-sequencing
information on human genome.

2. Eradication of HCV
We could eradicate the virus in more than 90% of

acute hepatitis cases as was shown by us (Lancet
1991;338:914-915). However, only 30% in chronic
hepatitis. To increase treatment efficacy, we now have
Replicon system which allows us to grow treatment-
resistant strains and to test drug candidates.

3. Liver Injury Mechanisms
Sequencing of extreme small amount of peptides is

now feasible by high quality mass spectrometry. We
are now analyzing HLA-related wild and mutants
virus-derived peptides from human liver. This may
identify the target of lymphocyte attack.

4. Prevention and Cure of HCC
We have treated 1,600 cases of HCC so far. We

have shown that treatment of virus infection could
prevent HCC. However, advanced HCC is still difficult
to treat. We found that Vitamin K could efficiently
prevent portal tumor invasion, once developed 100%
fatal in one year. Along with other modalities, we
might expect long-term survival in the majority of the
patients with HCC.

5. Gastric Injury Mechanisms
Discovery of H. pylori protein in host cell, phos-

phorylated CagA protein (J Exp Med 2000;191:593-
602), has prompted us to further search the effector
protein, which could trigger signaling cascades. We
have now several candidates.

6. Right-sided Colon Carcinogenesis
As I mentioned, repair-gene system seems deeply

involved in the right-sided colon cancer, a prototype
is, of course, HNPCC (Hereditary Nonpolyposis Colon
Cancer). The understanding may help for people in
the country where longest life-expectancy expected.

7. Pancreatic Cancer
We have initiated a large scale genome-wide SNP

(Single Nucleotide Polymorphism) analysis to find
high risk group.

Others Activites

In 5 years, we presented 121 papers in DDW
(Digestive Disease Week, USA), the largest gastroen-
terology congress.
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In 5 years, we published 320 papers in peer review
journal.

In 5 years, 52 invited lectures were given in inter-
national meetings by one of us (M Omata).

Future Prospective

Education for medical students and for young
physicians is the far most important mission of our
department for the future. Our department have to
cover multiple organs with diverse diseases. Thus, we
are trying not to restrict their interest to one special-
ized field, but rather to introduce general technology
and ideas. It will definitely become more “borderless”
in post-genome era.

Research Grants

The Organization for Pharmaceutical Safety
Research 1997-2001 (Total ￥346,000,000.)

Comprehensive 10-year Strategy for Cancer
Control from Ministry of Health and Welfare, Health
Sciences Research Grants 1994-1999 (Total
￥100,600,000.)

Medical Frontier Strategy Research from Ministry
of Health Labor and Welfare, Health Sciences
Research Grants 2001-2003 (2001 / ￥48,000,000.)

Grants-in-aid for Scientific Research on Priority
Area from the Ministry of Education, Culture, Sports,
Science and Technology of Japan 2000-2003 (Total
￥71,800,000.)

Grants-in-aid for Scientific Research (A) from the
Ministry of Education, Culture, Sports, Science and
Technology of Japan 2001-2004 (Total ￥40,300,000.)
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Past Research and Major Accomplishments

The following major accomplishment has been
obtained using the best available molecular, physio-
logical, and morphological techniques as possible.

Vasoactive substances play an important role in
not only blood-pressure control but also formation of
vascular damages. Thus, we focused on
adrenomedullin (AM), a novel vasodilator peptide. To
elucidate physiological and pathophysiological func-
tion of AM, we generated AM knockout mice.
Homozygous AM knockout (AM-/-) mice were embry-
onic lethal but heterozygous (AM+/-) mice were grew
normally although its AM levels in plasma and tissues
were as a half as wild-type mice. Angiotensin II (AII)
and salt loading caused severe coronary arterial dam-
ages in AM+/- mice. Moreover, AM+/- mice showed
enhancement of cuff injury-induced intimal hyperpla-
sia of femoral artery. These changes in AM+/- mice
were accompanied with enhanced oxidative stress,
suggesting that antioxidant effect of AM is important
in its protective effect against vascular damages. Thus,
intrinsic AM counteracts AII, and exhibits vasoprotec-
tive action.

Department of Nephrology
and Endocrinology

Outline and Research Objectives

The Department of Nephrology and Endocrinology is one of the major divisions in the
Department of Internal Medicine the University of Tokyo. It covers nephrology, endocrinol-
ogy, and hypertension. In 1998, the Department of Internal Medicine of the University of
Tokyo has been reorganized. Since then, Dr. Fujita has been Professor and Chairman of our
department. His achievements touch on hypertension and sodium metabolism. This is one
of our main research objectives. The professor and each member of staff have an active
responsibility for all research, clinical, and educational activities. There are 12 Assistant
Professors supporting the clinical works of our residents in the ward, and also involved in
the Hemodialysis Unit. We are working side-by-side in all clinical activities under the super-
vision of the professor.

In our department, renal biopsy is actively performed and the morphrogical diagnosis of
the nephritis is established to give the real benefits of treatment to the patients. We also
treat diabetic patients with proteinuria and end-stage renal failure. Every staff physician of
our division also works at the hemodialysis unit thus we can manage patients in every stage
of renal disease. The endocrine subunit attends a broad spectrum of endocrine entities pro-
viding the residents and academic internists a high quality of medical training. It is also our
speciality to diagnose and treat secondary hypertension caused by primary aldosteronism,
Cushing’s syndrome, pheochromocytoma and so on. We often have consultations from the
other divisions concerning water and mineral metabolism disorders.

In our division, there are more than 30 students of the Graduate School. This suggests
high research activities and outstanding leadership of individual staff in our division.
Research seminars are held every Tuesday evening, where both senior investigators and
trainees present their own data and experimental plans and discuss profoundly with the
professor and all members of our division. In the seminars, scientists outside our depart-
ment and outside the University of Tokyo including foreign countries sometimes lecture
their papers, which encourages our research activities. Moreover, we are actively collaborat-
ing with some of the scientists outside our department. Our research topics are covered the
almost all field of hypertension, nephrology, and endocrinology.
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Insulin resistance has been suggested to play an
important role in hypertension and the related organ
damages. Thus, we also focused on insulin resistance
in several model animals of hypertension.
Interestingly, salt loading itself enhanced insulin
resistance in normotensive rats. Certainly, salt-
induced rise in blood pressure in Dahl salt-sensitive
and angiotensin II (AII)-treated rats was accompanied
with enhanced insulin resistance. The increased
insulin resistance in hypertensive models is intimate-
ly related to oxdative stress. Interestingly, aged AM
deficient mice showed insulin resistance, associated
with overproduction of oxidative stress. Then, this is
the model of insulin resistance syndrome, so-called
“syndrome X”.

Oxidized low density lipoprotein (OxLDL) has
been implicated in pathophysiology of atherosclerosis.
OxLDL alters endothelial function and triggered
atherogenic changes. Thus, we focused on a novel
endothelial OxLDL receptor, lectin-like OxLDL recep-
tor-1 (LOX-1). We observed that LOX-1 was enhanced
in aortas and kidneys of rats with hypertension, dia-
betes, and renal failure. Also, LOX-1 was stimulated
by oxdative stress, which is known to cause organ
damages by common diseases. The expression of
LOX-1 was intimately related to nuclear factor (NF)-
kB. Thus, LOX-1 was implicated in pathphysiology of
atherosclerosis and glomeruloscrelosis via oxidative
stress.

To elucidate a novel candidate gene for salt sensi-
tiviy of blood pressure, we performed differential dis-
play assay between Dahl salt-sensitive (DS) and
–resistant (DR) rats. As a result, we found REPT1 (rat
retrovirus-like element transcribed in proximal tubu-
lus) in the kidneys of DS rats. REPT1 was locatd in
the proximal tubules and its renal expression was cor-
related with salt sensitivity among different strains of
rats.

Intracellular calcium ion (Ca2+) is a spatially and
temporally organized second messenger, which medi-
ates a variety of important functions of vascular
endothelial cells ranging from the production of
vasoactive substances to gene expression. We devel-
oped FRET-based technique to image localized Ca2+

signaling in live endothelial cells. And, we succeeded
to elucidate localized Ca2+ signaling and function of
caveolae. Endothelial nitric oxide (NO) was localized
in caveolae and activity of NO was regulated by intra-
cellular Ca2+ and binding to caveolae.

G proteins control a diverse network of signals.
We have focused on mutation of G proteins in human
diseases. We have discovered how point mutations in
aS (the a subunits of GS) alter GS signaling, causing
human diseases. Also, we succeeded in building up a
simple cell-free method to study interaction between
receptors and G proteins. We have, for the first time,

achieved success in designing dominant negative
mutant Gα proteins in realistic level. Also, we ana-
lyzed relationship of C825T polymorphism of Gβ3 to
hypertension, which has been demonstrated in
Caucasian people.

We revealed that ionic mechanisms such as activa-
tion of inwardly-rectifying potassium currents and
activation of nonselective cation currents are impor-
tant in the regulation of hormone secretion from pitu-
itary cells using electrophysiological techniques. Also,
we elucidated the mechanisms of action of regulators
of circulation system such as AM, proadrenomedullin
N-terminal 20 peptide (PAMP), and AII. In addition,
we studied mineralocorticoid action in pathophysiolo-
gy of cardiovascular diseases.

We studied molecular basis for diseases of calcium
(Ca2+) metabolism. For example, we have identified
novel mutations in Ca-sensing receptor gene in
patients with Type ⅡBartter ‘s syndrome as well as
those with familial hypocalciuric hypercalcemia
(FHH). Also, we characterized proteoglycans synthe-
sized by osteoblasts biochemically and explored in
detail cell-matrix interactions in osteoblasts. In addi-
tion, we identified negative Ca2+ responsive element
(nCaRE) in the parathyroid hormone (PTH) gene.

From a physiological standpoint, we elucidated the
basic transport properties of sodium-bicarbonate (Na+-
HCO3

-) cotransport (NBC1) in renal proximal tubular
acidosis (RTA) with ocular abnormalities. This is an
example of a successful translation of basic finding
into clinical medicine. We clarified the regulatory
mechanism of proximal transport in physiological and
pathological states and demonstrated the cAMP-acti-
vated chloride (Cl-) conductance in proximal tubules.
We revealed the immunohistochemical localization
and function of Kir 7.1 potassium channel, organic
anion transporter (OAT1), and stanniocalcin in the rat
kidney. We cloned the Na+/H+ antiporter (NHE)
cDNAs from human tissues and characterized the reg-
ulation of the expression of NHE in kidney cells.

With the application to acute renal failure or graft
survival in mind, we demonstrated the successful
intervention by cyclic RGD (Arg-Gly-Asp) peptide to
reduce the renal ischemia-reperfusion model and the
diagnistic utilities of monitoring the radio-labbeled
RGD peptides. We demonstrated the incorporation of
oligonucleotides to proximal tubular epithelial cells
and the amelioration of renal ischemia-reperfusion
injury using antisense oligonucleotides specificially
targeted to inducible NO synthase (NOS). We showed
by in vivo approach the chemotactic activity of
leukotriene B4 to drive neutrophil in acute ischemia-
reperfusion injury.

The clarification of the mechanism of the progres-
sive renal disease is the major problem to be solved in
the field of nephrology. We contribute much to the
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solution of immunological mechanism involved in
glomerulonephritis, especially in terms of comple-
ment and complement regulatory proteins. We
revealed the localization of NOS and NAD(P)H oxi-
dase isoforms in the kidney and gave insight into the
functional role of NO and oxidative stress in the kid-
ney of hypertension, glomerulonephritis, and dia-
betes. We examined the role of physical factors such
as mechanical stretch on TGF-β and extracellular
matrix accumulation in the progression of renal dis-
ease. We demonstrated that renoprotective C-type
natriuretic peptide was produced in renal parenchy-
mal cells.

We isolated several transcription factors from vas-
cular myocytes such as an isoform of MEF2A and
GATA-6 and identified the implication of these factors
in the differentiation or dedifferentiation of vascular
myocytes and vascular hypertrophy process. We clari-
fied the intracellular pathway involved in the cell
cycle progression with endothelin-1 proved to pro-
mote the renal injury.

As a new technique, we developed a simple and
reliable method of quantitating mRNAs in minute tis-
sue samples in addition to the established microdis-
section and single transduction mechanism by which
vasopressin and prostaglandins interact in the kidney
using immunodissected tubule. We also developed a
novel animal model of glomerular endothelial injury,
which may help elucidate the mechanism of glomeru-
lar endothelial damage.

Research on renal regeneration has just started to
do the identification of adult stem cells in the kidney.
Using a flow cytometry assay and Hoechst 33342
staining, we isolated adult stem cells in the kidney as
side population (SP) cells that have been identified as
stem cells in bone marrow, skeletal muscle and liver.
Using 3 dimensional culture systems, moreover, cul-
tured renal SP cells differentiate into various kinds of
cells.

Troughout our research we have attempted to link
our basic finding with our clinical work-----between
bench and bedside with either direction.

Current Research

To extent our past accomplishment further, we are
now attempting to clarify the following themes.

Recent studies have revealed that oxidative stress
is intimately related to not only hypertension but also
the other common disease such as diabetes and
hypercholesterolemia, so we are examining whether
these abnormalities including insulin resistance devel-
op AM+/- mice, in which oxidative stress is enhanced.
Also, we are investigating the effect of hypoxia in
AM+/- mice, because hypoxia-induced damage is
known to relate to oxidative stress.

To elucidate atherogenic role of LOX-1, we are
studying whether atherogenic stimuli such as AII
infusion and cuff injury cause severe vascular dam-
ages in LOX-1 transgenic mice. Moreover, we found
that peroxisome proliferator-activated receptor γ
(PPARγ) ligands inhibit cytokine-stimulated LOX-1
expression in vitro and in vivo. Now we are studying
this mechanism, which may suggest that the inhibi-
tion of LOX-1 might be related to antiatherogenic
effect of PPARγ ligands.

We developed FRET-based tool to image subplas-
malemmal Ca2+ and cAMP. We are now studying role
of caveolin scaffolding domain and hsp90 on NO pro-
duction using unique cell biological and imaging tech-
niques.

By the cell-free method to study interaction
between receptors and G proteins, we studied the
specificity between many G proteins and G protein-
coupled receptors for cardiovascular hormones, such
as AII, catecholamines, and AM.

We are studying the central role of Ca-sensing
receptor in salt-sensitive hypertensive model animal,
in which Ca loading ameliorated hypertension.
Moreover, we have many themes such as electrophys-
iology of pituitary, signal transduction of mineralocor-
ticoid receptor, mechanisms of age-related osteopenia,
and so on.

We further clarify molecular mechanism of proxi-
mal RTA based on newly identified NBC1 mutation.
The molecular basis of ion transport in NBC1 is study-
ing via giant patch technique.

We are studying roles of lipid mediators in renal
ischemia-reperfusion injury using several lines of mice
deleted/overexpressed lipid mediator genes. We are
analyzing detailed intracellular pathways implicated
in the expression of monocyte chemoattractant pro-
tein-1 in vascular myocytes.

We are investigating role of endogenous vasoactive
substances in the progression of renal diseases such
as AII, AM, leukotriene, retinoid and glucocorticoids
using knockout mice and renal cells. We are also
studying roles of oxidative and nitrosoactive stress in
the renal diseases including diabetic nephropathy,
ischemia-reperfusion injury, and long-term hemodial-
ysis complications.

Now 3 projects of renal regeneration are on going.
First, optimizing the 3 dimensional culture systems to
differentiate renal SP cells to metanephros. Second,
clarifying the condition and identifying the mor-
phogen to differentiate human adult stem cells such
as bone marrow derived mesenchymal stem cells into
renal components. Third, investigating the existence
of stem cell dysfunction in patients with renal dys-
function, and getting comprehensive information for
intervention using DNA microarray analysis.
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Future Prospects

The main goal of our studies is to cure patients
with renal and endocrinological diseases and hyper-
tension to reduce the number of patients with hyper-
tensive complications and renal failure. To serve this
purpose, we have to focus our effort to clarify the
mechanisms of diseases. There are not only numerous
diseases in our field but also multiple mechanisms to
involved especially in chronic stage of renal failure
and caidiovascular complication-associated hyperten-
sion. Thus, we are applying the multi-dimentional
approach such as oxidative stress, lipid metabolism,
hemodynamics, and vasoactive substabces. These
approaches will lead to the development of several
new drugs and strategies to treat renal and endocrino-
logical diseases, hypertension, and its complications.
By the discoveries of the candidate genes for salt-sen-
sitive hypertension, we can try to choose the suitable
antihypertensive therapy and salt restriction for indi-
vidual patients (tailor-made medicine).
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Past Research and Major Accomplishments

Rheumatology and Immunology
1. T Cell Receptor (TCR) Project

We have established a method for analyzing T-cell
clonality using RT-PCR of TCR messages and subse-
quent electrophoretic separation of the PCR product
based on their single strand conformation polymor-
phism (SSCP). Using this method an analysis of PBLs
obtained from a healthy individual revealed the het-
erogeneity of the CDR3 region of the TCR beta mes-
sages. On the other hand, clonally accumulated T cells
could be identified as distinct bands on the back-
ground heterogeneous electrophoretic patterns. With
this method, we reported the importance of antigen-
specific T cell clones in the pathogeneses of RA, SLE,
other autoimmune diseases.

Having observed the importance of antigen-specif-
ic T cells in autoimmune disorders, we are now trying

to establish methods to generate regulatory T cells
engineered by transfer of genes, the information of
which could be obtained from an individual patient
sample. At first, we generated an efficient alpha/beta
TCR gene transfer system using two independent
monocistronic retrovirus vectors. This system enabled
us to express the clonotypic TCR in about 25-40% of
the CD4+ T cells from murine splenocytes. The trans-
duced cells showed an antigen-specific proliferation in
vitro as well as an antigen-specific delayed-type
hypersensitivity in vivo. Furthermore, regulatory T
cells engineered by the transfer of collagen-specific
TCR and IL-10 genes suppressed collagen induced
arthritis in mice. In addition, nucloesome-specific T
cells generated by the similar triple gene transfer of
TCR and CTLA4Ig were applied to lupus-prone
NZB/W F1 mice. These cells suppressed the related
pathogenic autoantibody production and nephritis
without impairing the T cell-dependent humoral
immune responses. Thus, from these results, we
could obtain efficient TCR function by gene transfer.

2. Autoantibody Project
We have been investigating in the regulatory

mechanism of autoantibody production, which is the
hallmark of systemic autoimmune diseases such as
systemic lupus erythematosus. We generated a trans-
genic mice which expresses human U1snRNP-A
autoantigen. We found that splenic T cells from this
transgenic mice suppressed the immune response to
human U1-A. In order to further examine the regula-
tion of autoreactive T cell in a clone level, We also
generated a transgenic mice expressing ovalbumin
(OVA) systemically in nucleus. In the combination
with OVA-specific T cell receptor transgenic mice, we

Department of 
Allergy and Rheumatology

Outline and Research Objectives

Our department was established in 1998 according to the reorganization of the Internal
Medicine. Doctors from previous Department of Medicine and Physical therapy and the
Third Department of Internal Medicine have joined our department. Our main clinical field
are rheumatology and allergy. Therefore, our research fields also cover the areas including
basic immunology, clinical immunology, rheumatology and allergy. Especially, an area called
applied immunology such as developing new therapeutic methods has ready became impor-
tant and some projects in these directions have thus been carried out in our department.
Our Reumatology and Immunology field comprises several projects including T cell recep-
tor, autoantibody, oral tolerance, cell signaling and genetic analysis. The allergy field com-
prises projects of airway inflammation and IgE response.
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demonstrated that dendritic cells are able to tolerize
autoreactive T cells. Furthermore, we found that self-
reactive T cells matured into CD4(+)CD25(+) regulato-
ry T cells in the thymus.

3. Oral Tolerance Project
We have studied the mechanism of tolerance

induction in the mucosal immune system and its
application to therapy of autoimmune diseases.
Especially, we focused on the role of DC (dendritic
cells) for oral tolerance after antigen feeding. We
examined the requirement for tolerance induction in
adoptive cell transfer system and found that not only
T cells but DCs in Peyer’s patches or spleen are impor-
tant for the transfer of oral tolerance. We also fed
OVA to Balb/c mice in bronchial asthma mouse model
induced by OVA and confirmed that OVA feeding
suppressed airway hypereactivity. In this system,
depletion of DCs abrogated the transfer of tolerance.

4. Intracellular Signaling Project
Receptors Fc portion of Immunoglobulines play

central roles in the initial step of immune regulation.
For the cells to be activated, the receptors should be
cross-linked by multivalent ligands. We have engaged
in solving the mechanisms, in which physical receptor
cross-linking is converted into biochemical signaling.
It was assumed that receptor engagement is sensed
and converted by Src family kinases (SFKs) to cell-
inner events. However, the compensatory function of
eight SFKs hampered clear demonstration of the
notion. We introduced novel strategies to circumvent
the difficulty, and established their requirement and
specificity in Fc, and c-Kit and Integrin receptors.
Notably, SFKs responsible for Fc receptor signaling are
all modified with palmitic acid, and they reside in a
membrane domain referred to as ‘lipid rafts’.

On the other hand, we found that a 105 kDa
moledule was tyrosine phosphorylated through TCR
ligation in human T cells. It was proven to be p105CasL,
a member of the p130Cas-related docking protein fami-
ly, which subsequently binded to the Src homology 2
domain of c-Crk. We showed that it was also tyrosine
phosphrylated though integrin stimulation in T cells,
and its expression was predominant in lymphocytes.
Next, we reported that Fyn and Lck tyrosine kinases
regulated tyrosine phosphorylation of p105CasL in TCR-
mediated signaling in human T cells and splenocytes
of lpr mice, SLE model mice.
5. Genetics Project

We have studied genetic background and patho-
physiology of rheumatic diseases, and mechanisms
and effect of aging were studied. Examples are

1)Genetic analysis of HLA-DRB1 shared epitope in
RA family cases showed the participation of the epi-
tope was neither unique nor indispensable.

2) Linkage analysis using a familial juvenile hyper-
uicemic nephropathy (FJHN) revealed the susceptibili-
ty region in chr16p12.

Allergy
1. Airway Inflammation Project

We established a system to evaluate antigen spe-
cific response of the airway in the mouse under a non-
invasive, unrestrained condition. Using this system,
we analyzed relationships among sensitization to an
allergen, increase in airway hyperreactivity (AHR),
and development of airway inflammation. The results
demonstrated that contrary to the previous general
understandings, AHR can be induced with systemic
sensitization alone (early phase AHR).

We have also found that intratracheal administra-
tion of hepatocyte growth factor (HGF), a regenerative
growth factor for bronchial and alveolar epithelial
cells could attenuate extent of the experimental lung
fibrosis. In addition, we elucidated the mechanism of
action and found that HGF has a potent migratory
activity and enhancing activity of surface fibrinolytic
system of lung epithelial cells. Further, we reported
that anti-fibrotic cytokine IFN-γ potentiates the bio-
logical activity of HGF by upregulating the expression
of c-Met/HGF receptor on alveolar epithelial cells.

2. IgE Response Project
Surface expression of high affinity IgE receptor

(FceRI) on mast cells is essential for these cells to
exert IgE-dependent effector functions. We have ana-
lyzed how and to what extent mast cell surface FceRI
expression is regulated, and whether regulation of
their surface FceRI levels is functionally important.
Through the series of our study, we found that the lig-
and of FceRI, IgE, which is known to stabilize FceRI,
can greatly upregulate the surface FceRI levels on
mast cells. A Th2 cytokine, IL-4, is also involved in
FceRI upregulation in mast cells. Mast cells with
upregulated levels of surface FceRI in the presence of
IgE and/or IL-4 demonstrate enhancement in IgE-
dependent mediator release and cytokine production.
On the other hand, glucocorticoid, decreases the sur-
face FceRI levels of mouse mast cells either in the
presence or absence of IgE, via posttranscriptional
mechanism. These results indicate that mast cell sur-
face FceRI levels are regulated via multiple mecha-
nisms by various factors including IgE, cytokines and
glucocorticoids, resulting in functional alteration of
mast cells. IgE- and FceRI-related positive feedback
mechanism may account for the pathogenesis of IgE-
mediated allergy.
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Current Research

Rheumatology and Immunology
1. TCR Project

We are now trying to establish an efficient method
to reconstitute TCR function using information avail-
able from a small sample of a patient. In order to
accomplish these projects, two important technologi-
cal breakthroughs are necessary. They are cloning
techniques of full length cDNA encoding alpha and
beta TCR from a single cells and efficient vectors to
deliver these genes into usual lymphocytes. We are
now trying to develop several possible technical
improvements.

2. Autoantibody Project
We have identified several unique molecules to

CD4(+)CD25(+) regulatory T cells including transcrip-
tion factors and proliferation-associated molecules,
which indicate that the subset is a unique and distinct
population.

3. Oral Tolerance Project
We are studying the mechanisms of generation of

regulatory T cells which mediate mucosal tolerance.
We are visualizing the interaction between T cells and
DCs which captured antigen in Peyer’s patch and char-
acterizing DCs which are involved in generation of
regulatory T cells. We are also investigating a role of
TGF-β for generation of regulatory cells in mucosal
tolerance and for class switching of B cells to IgA
secreting plasma cells.

4. Intracellular Signaling Project
We are searching for the molecules responsible for

Fc receptor-mediated lipid raft assembly through pro-
tein chemistry approaches. We have also cloned two
novel molecules interacting with a SFK, Lyn. One is
an ubiquitin ligase with RING domain, presumably
promoting SFK turnover. Another is a huge adaptor
protein possessing putative Grb2 and PI3K binding
sites and GAP domain.

We are also investigating whether IGF-I could pre-
vent glomerulosclerosis, because glomerulosclerosis
was not found in IGF-I overexpressing mice, although
glomerulohypertrophy became obvious. To investigate
this, we are evaluating the effects of adding IGF-I after
adhesion stimulation on some signaling molecules in
rat mesangial cells. Concurrently, we are preparing an
animal study, using 5/6 nephrectomy as glomerulo-
screlosis model rat, to know whether IGF-I infusion
prevents glomerulosclerosis.

5. Genetics Project
Some candidate gene analysis are now in progress

Allergy
1. Airway Inflammation Project

We have recently found that passive cell transfer
of spleen cells obtained from sensitized mouse into
naive mouse provokes an increase in the AHR. This
indicates that mechanisms to induce AHR can be
studied. We are now analyzing which kind of cell in
the lung, such as antigen presenting cells, mast cells,
and lymphocytes, would contribute to the develop-
ment of early phase AHR by negative and positive
selection of spleen cells.

2. IgE Response Project
We are interested whether IgE crosslinking stimu-

lation of mast cells and basophils can result in cellular
changes other than activation. Currently we are
exploring the phenomenon of FceRI-mediated desen-
sitization. At present we think that cellular desensiti-
zation and stimulation may be separate but closely
related to each other.

Future Prospects

Rheumatology and Immunology
1. TCR Project

Our final goal is to establish an antigen- specific
immunotherapy in terms of TCR gene transfer using
information from a small sample of an individual
patient. Once the basic system is established, we
could apply this to several different immunological
disorders. Applicable disorders include rheumatoid
arthritis, systemic lupus erythematosus and other
connective tissue diseases, cancer patients, transplan-
tation, severe infections such as AIDS and severe
forms of allergy. We believe that this system would
become one of fundamental methods in clinical
immunology.

2. Autoantibody Project
We will clarify the generative mechanism of regu-

latory T cells generation and will innovate the meth-
ods to control the regulatory T cells.

3. Oral tolerance Project
Our purpose is to treat autoimmune diseases using

the mechanism of tolerance induction by mucosal
immune system.

4. Intracellular Signaling Project
Identification of the ‘raft target’ is unequivocally

important for basic science and for therapeutic inter-
vention of inflammatory diseases.

The pathological examination of end-stage renal
disease shows similar glomerulosclerotic patterns,
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although there are many causes of renal diseases.
Therefore, we believe that preventing glomeruloscle-
rosis could stop the progression to end-stage renal dis-
ease.

5. Genetics Project
Genes wide screen of several diseases would be

expected.

Allergy
1. Airway Inflammation Project

We are expecting to establish a new strategy for
preventing the development of AHR before onset of
airway inflammation.

2. IgE Response Project
The aim of our study is to understand the patho-

genesis and establish the new therapeutic strategy of
IgE-mediated allergic diseases, such as bronchial asth-
ma and allergic rhinitis, from which more people are
suffering. Because IgE-mediated allergy seems much
more complicated than previously thought, our future
progress in this research area will be of substantial
importance.
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Department of 
Psychosomatic Medicine

Outline and Research Objectives

Department of Psychosomatic Medicine was founded in 1972 at the Branch Hospital of
the University of Tokyo.

Our department started as a clinical section for seeing ‘psychosomatic diseases’ that are
physical diseases whose onset and courses are greatly affected by psychosocial, stress-relat-
ed factors in the field of internal medicine. However, we have come to cover many patients
of eating disorders, panic disorders, and mild depression that are not strictly psychosomatic
diseases but share common features of the presence of many physical symptoms and the
influence of psychosocial factors.

Based on these historical circumstances, our department has mainly focused on the
problems of eating disorders and has also studied panic disorder and mild depression.
However, we have also actively studied lifestyle-related and adult diseases such as hyper-
tension (HT), diabetes mellitus (DM), Basedow’s disease, and cancers in order to meet the
social needs expecting us to see stress-related diseases in the field of internal medicine,
investigating what kinds of psychosocial factors are related to their onset and courses and
what kinds of psychobehavioral interventions are effective on these diseases. Moreover, we
have performed basic and interventional studies of various relaxation procedures that could
cancel hazardous effects of stress on our health.

Because psychosomatic medicine on which we rely is rather a new field of medical sci-
ence born about half a century ago and thus special research methodologies have not been
established yet, we should have developed a new method for performing new research.
Moreover, the pathological mechanisms of our subjects such as psychosomatic diseases and
eating disorders are so complicated by many factors including physical, psychological and
behavioral ones, and it has been very difficult for us to empirically uncover their roles one
by one.

However, the conditions surrounding our field of research have dramatically changed in
recent years, because many new kinds of methods have been developed that can be applied
to psychosomatic field including brain functional imaging procedures, ecological momentary
assessment (EMA) which means successive monitoring of biopsychobehavioral time series
data in daily life, and the discovery and development of basic research of novel eating-relat-
ed substances. Furthermore, the increase of various psychosocial stress and the acknowl-
edgment of its hazardous effects on health in modern world heighten the social needs for
the evidence-based interventional procedures of stress-related diseases far stronger than
before. Therefore, our department must greatly contribute to our society in the near future.

Faculties and Students

Professor and Chair Tomifusa Kuboki, MD,PhD, Since
April 1996

Associate Professors Hiroaki Kumano, MD,PhD
Associate .................................2
Graduate student ....................7
Research student.....................1
Secretary .................................3

Past Research and Major Accomplishments

We have mainly performed clinical research of
patients consulting our department and behavioral

scientific research of life-related and adult diseases
consulting the department of internal medicine and
other physical departments. Furthermore, as a basic
research, we have investigated one of the main sub-
jects of psychosomatic medicine that is mind/body
correlation meaning interaction between biological,
psychological, and behavioral aspects of human being
through the study of stress and relaxation. The main
fields of our research are as follows and related papers
are listed in parentheses the number of which corre-
sponds to the list of Selected Publicatios.
1) Clinical, behavioral scientific, and epidemiological

studies on eating disorders
(#1,2,3,4,5,10,11,14,16,23,25,30)
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2) Behavioral scientific, psychophysiological, and
interventional studies on lifestyle-related and
adult diseases including DM, HT, Basedow’s dis-
ease, and cancers
(#9,13,17,18,21,22,24,26,28,29,31,33,34)

3) Studies on other clinical subjects of our department
including panic disorder and depression
(#6,12,20,27,32,36,37)

4) Studies on the development of questionnaires con-
cerning mental health including the TEG, the TSS,
the POMS, the LHQ, the SIRI33, and the SSA
(#7,28,31,33,35)

5) Psychophysiological and interventional studies on
various relaxation procedures such as autogenic
training, biofeedback, photic feedback, and Qi-
gong (#8,15,18,19,26,29,34)

Concerning eating disorders, we did the first coun-
try-wide epidemiological study and made the mannu-
al of cognitive bahavioral therapy and family guidance
for carrying out controlled treatment study collaborat-
ing on the projects of Ministry of Health and Welfare.
Furthermore, we did many clinical studies for clarify-
ing various features of these patients.

Concerning lifestyle-related and adult diseases, we
have introduced advanced methodologies of behaviral
sciences and data analysis prodedures including vari-
ous multivariate analyses. We have gathered many
data on how psychobehavioral problems such as
lifestyles, stress, and personality could affect the
onset and courses of these diseases. These data are
useful for clarifying how we should change what kind
of behavior for behavior modification that are regard-
ed to be important for the treatment of these dis-
eases.

Stress and mental health are important research
themes of psychosomatic medicine, and we investi-
gated hazardous effects of stress by developing vari-
ous psychobehavioral questionnaires. We got excel-
lent results such as developing the Tokyo University
Egogram (TEG) that are now widely used not only in
hospitals but also in companies and schools all over
Japan, and the Life Health Questinnaire (LHQ) for
assessing multiple stress-related variables based on
the data of more than 10,000 healthy people.
Furthermore, the questionnaire for examining the risk
of certain personality trait on the occurrence of can-
cers named the Short Interpersonal Reactions
Inventory (SIRI33) was also developed, and a collabo-
rative study with the National Cancer Center is now
in progress.

Because we speculate that the cumulative effects of
stress may precipitate or aggravate psychosomatic dis-
eases, panic disorder, or depression, it is urgently nec-
essary to develop therapeutic procedures soothing the
effects of stress. We have investigated various relax-

ation procedures as such stress-reducing methods. As
basic research, physical and psychological characteris-
tics of relaxation response have been studied through
psychophysioloical measures of autonomic nervous
system and electroencephalogram (EEG), and a ques-
tionnaire assessing psychological relaxation response
has been developed. Furthermore, we have done sev-
eral interventional studies targeting DM, psyochoso-
matic diseases, or depression, and excellent results
have been obtained such as very positive effects of Qi-
gong group therapy on metabolic control of type 2
DM substantiated by a randomized controlled trial
(RCT).

Because psychosomatic medicine is rather a new
field of medical science, we should have developed
new methods or introduced various methods from
adjacent fields for performing new research. As men-
tioned above, we have achieved several positive
results in this point and have made it possible to gath-
er and analyse relevant data, which had never been
possible before.

Current Research

We are now advancing more basic research investi-
gating the relationship between physical, psychologi-
cal and behavioral aspects in the onset and courses of
various stress-related diseases using newly developed
research methodologies such as noninvasive assess-
ment procedures of brain or autonomic nervous sys-
tem function and EMA of human time-series bio-
information. Furthermore, it should be noted that tar-
gets of research have been expanded to include sub-
jects complaining mainly fatigue who suffer from
chronic fatigue syndrome (CFS) and multiple chemical
sensitvities (MCS) and both healthy and mildly
demented geriatric poplulation.

Now we have four active research laboratories in
our department, and each is pursuing various research
projects as follows making full use of unique method-
ologies and collaborating with many outside institutes
and researchers.

1) Behavioral Science Laboratory
Objectives: In order to clarify the disease process-

es and ways of treatment of lifestyle-related diseases
and psychosomatic diseases, we should deal with the
functional aspect of subjects fucusing on behavior
meaning how they live a daily life as well as the
anatomical aspect focusing on body and the introspec-
tive aspect focusing on mind. The objectives of this
laboratory are to investigate behavior as well as its
relation with mind and body of various subjects rang-
ing from psychosomatic patients to healty persons.

Methodologies: Using questionnaires, personal
degital assistants, psychophysiological assessment
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procedures, or blood chemistry, the multiple data con-
cerning behavior, mind and body are gathered. Then,
the structure within the data is precisely extracted by
making full use of many kinds of data analysis meth-
ods such as multivariate analyses, time-series analy-
ses, and analysis of variance.

Projects:
DM: Cross-sectional and longitudinal studies to

clarify multiple psychosocial factors affecting metabol-
ic control and quality of life (QOL) of diabetic patients

Tension-type headache: An interventional study
by autogenic training

Cancer: A semi-prospective study of the role of
type C personality on the onset of prostate cancer; A
prospective study of personality factors affecting the
onset of various cancers in healthy persons

Renal failure: A cross-sectional study on the rela-
tonship between stress-related factors and metabolic
control and QOL of hemodialysis patients

MCS: A cross-sectional study on stress-related fac-
tors affecting their onset and courses

Depression: To determine the diagnostic criteria of
mild depression

Elderly people: Cross-sectional and longitudinal
studies to clarify the relationship between bodily
function, exercise ability, lifestyle, and stress-related
factors

2) Bio-signal Analysis Laboratory
Objectives: Although human body produces vari-

ous kinds of signals, most of them are not captured
and discarded as noise. However, as many novel sig-
nal analysis methods have been developed these days,
we can now extract valuable information from signals
previously regarded as noise and can investigate such
a field as has been difficult to be targeted by scientific
inquiries. The objectives of this laboratory are to
understand pathophysiology, mind/body correlation,
stress, or relaxation by using such novel methodolo-
gies.

Methodologies: Higher brain functions are ana-
lyzed by use of positron emission tomography (PET),
functional magnetic resonance imaging (fMRI), mag-
netic encephalography (MEG), and EEG. Autonomic as
well as central nervous functions are estimated by
spectral and fractal analyses of heart rate variabilities.
Ecological changes of heart rate variabilities, bodily
movement, mood, symptoms, and toxic substances in
the environment are successively monitored by EMA
methods.

Projects:
PET: Measurement of cerebral blood flow or glu-

cose metabolism before and after the treatment of
anorexia nervosa or panic disorders; Investigation on
the relationship between stress coping processes and
cerebral blood flow

EEG: Studies assessing the improvement of cere-
bral cortical function by some relaxation procedures
using the dipole tracing method; Assessment of
patients with various diseases by event-related poten-
tials (ERP)

Heart rate variabilities & EMA: A study on auto-
nomic nervous activities and bodily movement in the
refeeding phase of anorexia nervosa; Development of
autonomic nervous function database of outpatients
in our department; Comprehensive assessment of
multiple chemical sensitivities and chronic fatigue
syndrome by EMA methods

3) Neuro-immuno-endocrinology Laboratory
Objectives: The biological basis of mind/body cor-

relation is regarded as ‘functional association between
neuroendocrine and immune systems’, that is sought
to be clarified by clinical as well as basic methods in
this laboratory. Brain mechanism affecting abnormal
eating behavior is also a main focus to be inquired. In
addition, the search for physiological measures of
stress responses and their application to clinical field
is another challenge.

Methodologies: Methods of functional morpholo-
gy and behavioral analysis are used for analyzing
genetically-modified mice such as a knockout mouse.
We take notice of 8-hydroxy-2’-deoxy guanosine
(8OHdG) as an oxidated substance of DNA and meas-
ure it in human urine.

Projects:
Inflammatory cytokines: Analyses of expression

and mechanism of action in brain tissue of inflamma-
tory cytokines such as IL-1 and IL-6 as modulators of
neuroendocrine and immune systems

Eating modulating substances: Investigation on
the effects of newly-found neuropeptides such as
orexin and ghrelin in brain on emotion and stress
responses

Novel stress measure: Investigation on the useful-
ness of 8OHdG as a physiological measure in human
stress-related diseases

4) Eating Disorders Laboratory
Objectives: The etiology of eating disorders such

as anorexia nervosa and bulimia nervosa was
assumed to be affected by many factors including
individual psychological, biological, familial, socio-cul-
tural factors. The objectives of this laboratory are to
study various factors relating to the courses of eating
disorders, to develop and improve treatment proce-
dures, and to do the basic research of pathophysiolo-
gy collaborating with other laboratories.

Methodologies: Bio-psycho-behavioral clinical
data at the initial visit and during treatment courses
are gathered; Pathophysiology of eating disorders is
investigated by PET or EMA.
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Projects:
Dropout: A study by survival analysis on prema-

ture termination of outpatient treatment
Refeeding: Assessment of energy metabolism,

autonomic nervous function, and bodily movement in
the refeeding phase of anorexia nervosa patients

Cerebral blood flow and dopaminergic metabolism:
Pet studies of anorexia nervosa patients

Future Prospects

We want to continue to advance activities of
above-mentioned four laboratories and to focus on the
following points in particular.
1) Brain processes closely related to mind/body corre-

lation in various stress-related diseases and patho-
genic brain functional abnormalities will be clari-
fied by active use of functional brain analysis
methods such as PET, fMRI, MEG, ERP, and dipole
tracing methods.

2) Ecological changes in everyday life of biological,
psychological, behavioral, and environmental
measures will be monitored and analyzed in order
to characterize neurobehavioral basis of various
stress-related diseases by developing and utilizing
relevant EMA methods.

3) Treatment programs will be developed that inter-
vene psychobehavioral factors found to be closely
related to the processes of psychosomatic diseases
and lifestyle-related diseases by our behavioral sci-
entific studies and include effective relaxation pro-
cedures. Then, the evidence will be shown that
these interventions are effective in improving not
only symptoms but also QOL and life satisfaction
by carrying out RCT of these treatment programs.

4) Biological and material basis of eating disorders will
be pursued by both basic research such as one
using genetically-modified mice and clinical
research measuring eating-related substances in
the blood of eating disorders patients before and
after oral glucose tolerance tests.

In summary, we are going to advance toward two
directions. First, we will change over from the previ-
ous research system mainly relying on clinical and
psychobehavioral domains to the new research sys-
tem that enables us to investigate neurobehavioral
and biological mechanisms actively utilizing novel
methodologies. Then, we will accumulate useful data
for the development of biological treatment by broad-
ening our horizons from mind/body correlation to
mind/brain/body correlation and by seeking for the
true nature of pathological processes of stress-related
diseases.

Secondly, we will make it possible to gather
diverse data in patients’ everyday life by incorporating

EMA into behavioral scientific methodologies, and
then we will aim to clarify the reality of not only dis-
eases themselves but also patients having such dis-
eases. Based on these results as well as our present
knowledge, we will develop treatment programs
including interventions manipulating psychobehav-
ioral variables and relaxation procedures and will clar-
ify by RCT what kinds of interventions most effec-
tively improve not only symptoms but also QOL and
life satisfaction.

Research Grant

1) Grant of Ministry of Health, Labor and Welfare Sick
House Syndrome(SHS)---Studies of patho-physiology,
method of diagnosis and its treatment.

2) Grant of Ministry of Health, Labor and Welfare Eating
disorder- Studies of neurology and endocrinology.

3) Grant of Ministry of Health, Labor and Welfare A
guideline for the diagnosis and treatment of psycho-
somatic diseases 2002

4) Grant of Ministry of Health and Welfare Studies of
stress management
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Past Research and Major Accomplishments

1. Cell surface analysis using flow cytometry
The major purpose of this project was to apply the

immunological methods to actual clinical fields, for
instance to diagnosis hematological malignancies such
as leukemia and lymphoma. We found that a kind of
glycolipids, asialo GM1, is the candidate of cell surface
markers for diagnosis of acute lymphoblastic
leukemia by using the method of flow cytometry. For
the next steps in this project, we discovered flow
cytometric analysis using several monoclonal antibod-
ies reacted against human blood cells, especially lym-
phocytes, is very useful tool to diagnose human
hematological disorders. To give an example, we men-
tioned that adult T-cell leukemia cells are CD4 posi-
tive but negative for CD8, and very clear pattern of
the positive sharp peak could be shown on the dis-
play of flow cytometry. We also demonstrated that
not only single-color but also multi-color analysis
with monoclonal antibodies and flow cytometry is
very important to investigate some kinds of illness in
more detail.

For the purpose of evaluating lymphocyte activa-
tion, we have studied lymphocyte surface antigens,
plasma soluble CD4 or CD8, and intracellular pH (pHi)
of lymphocytes, especially in infectious mononucleo-

sis (IM) in which proliferation of T lymphocytes is
supposed to play an important role in regulation of EB
virus. Immunofluorescence analysis demonstrates
increase or decrease of lymphocyte subset as well as
expression of activation antigens. During IM, CD8+ T
cells are quantitatively the major population of
expanded lymphocytes and they coexpress HLA-DR
and CD45RO. Elevated serum levels of soluble CD8
(sCD8) and soluble CD4 (sCD4) are regarded as mark-
ers of T cell activation. We demonstrated marked
increase in sCD8 and significant increase in sCD4
which strongly suggest activation of both CD8+ and
CD4+. The elevation of plasma sCD8 is due to expan-
sion of CD8+ subset as well as increased sCD8 release
from each CD8+ cell.

Additionally we tried to apply the flow-cytometric
analysis method to measure intracellular pH (pHi),
which shows one of the indices of cellular activation.
For the purpose of evaluating intracellular pH of each
lymphocyte subset, simultaneous measurement of
pHi and cell surface antigen was developed using 2’-7’-
bis(carboxyethyl)5,6-carboxyfluorescein (BCECF) and
flow-cytometry. A significant increase in pHi of CD8+

lymphocytes from patients with IM and its correla-
tion with number of CD8+-HLA-DR+ lymphocytes as
well as plasma levels of soluble CD8 strongly suggest
activation of CD8+ lymphocytes.

2. Effects of age, body-mass index and life-style
habits on clinical laboratory data.

2-1 Alcohol drinking and clinical laboratory data
Epidemiological studies have consistently shown

that light or light/moderate drinkers are at a lower
risk of coronary heart disease (CHD). The mecha-
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nisms of this association include beneficial effects on
HDL- and LDL-cholesterol, insulin sensitivity, platelet
aggregation, blood coagulation and fibrinolysis.
However, drinking also has disadvantageous effects
on blood pressure, triglycerides and uric acid.

The purpose of our study was 1) to clarify whether
there are individual varieties regarding the response
of clinical laboratory data to alcohol consumption,
and 2) what are the factors responsible for the indi-
vidual varieties.

2-1-1 Are there individual varieties regarding the
response of clinical laboratory data to alcohol
consumption?

We performed a cross-sectional study of 3130
Japanese male workers with a body-mass index below
24. The subjects were divided into 2 groups; a normal
r-glutamyl transpeptidase (rGTP) (<40 IU/L) group and
a high rGTP (>40 IU/L) group, and the values were
compared after adjusted for age, body-mass index,
exercise and smoking. The level of triglycerides
increased according to the amount of drinking in the
high rGTP group, whereas no association was
observed in the normal rGTP group. The level of HDL-
cholesterol increased with drinking in the normal and
high rGTP groups, and no difference was observed in
the levels of HDL-cholesterol between the two
groups. The levels of uric acid and blood pressure also
increased with drinking in both groups, but the
increase was bigger in the high rGTP group than in
the normal rGTP group. The results indicated that
there was large individual variability in the responses
of the risk factors for coronary heart disease to drink-
ing. Subjects whose rGTP responds less to drinking
may have less disadvantageous effects of drinking.

2-1-2 Is there any good way of drinking for health?
We performed a cross-sectional study of 3660 male

workers to examine whether the weekly frequency of
drinking affects clinical laboratory data when the
weekly amount of drinking is the same. The results
suggested that the weekly frequency of drinking
might affect the levels of HDL-cholesterol independ-
ently of the weekly alcohol consumption.

2-1-3 Are there the genetic factors responsible for
individual varieties regarding the response of
clinical laboratory data to alcohol consumption?

We examined 133 male workers who drank >
300g of alcohol per week to sudy the relationship
between clinical laboratory data and the genetic poly-
morphisms of alcohol dehydrogenase (ADH) 2 and
aldehyde dehydrogenase (ALDH) 2. The results sug-
gested that the ADH2 genotype influences the
responses of blood pressure, triglycerides, and uric
acid to alcohol consumption, while the ALDH2 geno-

type influences the response of the erythrocyte mean
cell volume to alcohol consumption.

2-2 Others (HbA1C, proteinuria, leptin)

2-2-1 HbA1C
HbA1C has been suggested to deteriorate with age.

However, controversy exists as to whether this deteri-
oration is a consequence of the aging process itself or
of variables related to aging, such as concomitant dis-
ease, medication, body-mass index, physical activity,
and the change in distribution of body fat. We per-
formed a cross-sectional survey of 7664 male Japanese
workers aged 20-59 years. This survey suggested that
HbA1C increased with age itself, and body-mass
index and a hereditary predisposition to diabetes
affected this age-dependent increase in HbA1C.

2-2-2 proteinuria
We performed a cross-sectional survey of 5174

male Japanese workers. Blood pressure and a family
history of diabetes were independent factors associat-
ed with proteinuria in subjects with a HbA1C below
5.9% who were not under medication for diabetes. In
contrast, HbA1C, obesity and smoking were associat-
ed with proteinuria in subjects who were under med-
ication for diabetes and/or have a HbA1C above 5.9%.
These findings suggest that maintaining a HbA1C
level below 5.9%, non-smoking and a standard body
weight may reduce the prevalence of proteinuria in
Japanese men. Healthy life–style habits and standard
body weight are especially important for subjects
with a family history of diabetes.

We also performed a cross-sectional study of 237
men to examine the relationship between proteinuria
determined with a reagent strip and the angiotensin
converting enzyme (ACE) genotypes. The results sug-
gest that the ACE DD genotype may be an independ-
ent risk factor of proteinuria in Japanese men.

2-2-3 lepein
Leptin, the ob gene product secreted by adipocyte,

decreases food intake while it increases energy expen-
diture and functions as an important signal for the
regulation of body weight in mouse. To investigate
whether smoking affects the serum level of leptin, we
performed a cross-sectional study of 708 male work-
ers. The findings suggested that among life-style
habits, physical activity, but not smoking or alcohol
consumption, significantly affects the serum level of
leptin in Japanese men.

The leptin receptor is an isoform of the B219 gene
product, a member of the hematopoietin receptor
family, which is expressed in very primitive
hematopoietic cells. Recent studies showed that leptin
plus erythropoietin acted synergistically to increase
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erythroid development in vitro. These finding led us
to examine the relationship between the serum levels
of leptin and hemoglobin. The results of the above
cross-sectional study showed that the serum levels of
leptin is negatively associated with those of hemoglo-
bin. Although the effect of leptin on hematopoiesis
may be modest, the results of our epidemiologic
study, together with the previous studies performed
in vitro, suggest that leptin may play some role in
hematopoiesis in humans.

3. Learning from patients at the points of bio-
chemistry

3-1 Study of apolipoprotein A-1 deficiency
We evaluated a 69-year-old Japanese woman with

apolipoprotein (apo) A-I deficiency, high levels of
LDL-cholesterol, hypertension and impaired glucose
tolerance. The patient had corneal opacity, but neither
xanthomas, xanthelasma, nor tonsillar hypertrophy.
She was not symptomatic for coronary heart disease,
and had normal electrocardiograms at rest and during
exercise on a cycle ergometer. She had severely
reduced levels of HDL-cholesterol (0.10-0.18 mmol/L)
and no apo A-I (<0.6 mg/dL). LDL-cholesterol and apo
B as well as apo E were increased even under treat-
ment with 10 mg pravastatin per day. Gel filtration
chromatography revealed that in addition to VLDL
and LDL fractions, she had apo A-II rich and apo E
rich fractions, which were present in the HDL fraction
separated by ultracentrifugation. A cytosine deletion
was identified by genomic DNA sequencing of the apo
A-I gene of the patient at the third base of codon 184
in the fourth exon, which led to a frame shift muta-
tion and early termination at codon 200. This patient
is the oldest among those with apo A-I deficiency
reported in the literature, and she had no symptoms
of coronary heart disease despite the accumulated risk
for the disease.

3-2 Study of phytosterolemia
We diagnosed two women with multiple xan-

thomas, intermittent arthritis and thrombocytopenia
as phytosterolemia, an autosomal-recessive lipid stor-
age disease, based on their increased serum concen-
trations of β-sitosterl, campesterol and sitostanol.
The gene responsible for this disease is located within
a distance of 18 cM between microssatellite markers
of D2S1788 and D2S1352 at chromosome 2p21. We
genotyped the patients and their family members
with 16 microsatellite markers around this locus. The
results from the homozygosity mapping of one family
suggested that the gene was located within the dis-
tance of 12.6 cM between D2S2328 and D2S1352. We
have shortened the genetic distance by 5.4 cM.

3-3 Another good effect of pioglitazone, an
insulin sensitizing drug

The findings obtained from two patients with dia-
betes and asthma suggested that pioglitazone may
ameliorate symptoms of asthma. Pioglitazone is one
of the thiazolidinedione compounds which have been
used as antidiabetic drugs. Recent studies have
revealed that thiazolidinedione compounds also have
various nonhypoglycemic effects, such as antiinflama-
tory, antiatherosclerotic and anticancer effects, in cul-
tured cells and in experimental animal models.
Elucidation of the mechanism may enable the design
of a novel class of drugs for asthma.

4. Researches in physiological fields

4-1 Cardiac functions using ultrasound
Major research interests are evaluation of left ven-

tricular and left atrial functions, detection of tissue
ischemia using contrast echo, and assessment of car-
diac state during inactivity.

4-2 Influence of diesel exhaust particles on respi-
ratory functions

We reported that diesel exhaust particles (DEP)
induced nuclear factor-kappa B(NFκB) activation,
upregulated expression of intercellular adhesion mole-
cule(ICAM)-1 in human bronchial epithelial cells, and
benzene-extracted components are important for the
major activity of DEP. Increased expression of trans-
forming growth factor-β1 in small airway epithelium
was also demonstrated.

4-3 Investigations on brain functions using mag-
netoencephalography (MEG)

We installed the MEG system, which is a newly
developed tool for neurophysiology, and studied
somatosensory evoked magnetic fields to on- and off-
sets of rectangular pressure stimuli.

Current Research

1. Quantification of cell surface antigens using
flow cytometry

Conventional methods of flow cytometry provide
us only a positive percentage of cells. If we can meas-
ure and obtain cell surface antigen density, more
detail analysis must be possible. The purpose of this
project is quantification of cell surface antigens with
flow cytometry.

2. Analysis of Th1/Th2, Tc1/Tc2 lymphocytes
using flow cytometry

A method to analyze blood samples with EDTA-2K
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was developed. Infectious diseases and immunocom-
promised patients are under investigation.

3. Relationship between genetic polymorphisms
of alcohol metabolizing enzymes, and diabetic
control and the risk factors for CHD in patients
with diabetes.
Subjects: Non-drinkers and drinkers with diabetes
Methods: Genetic polymorphisms of ADH2 and

ALDH2 are examined by the PCR.
Objective:
1) Is the effect of alcohol drinking on diabetic control

associated with the genetic polymorphisms of
ADH2 and ALDH2?

2) Is the effect of alcohol drinking on the risk factors
for CHD associated with the genetic polymor-
phisms of ADH2 and ALDH2?

3) Are those effects observed only in drinkers and
not in non-drinkers?

4. Identification of the gene mutation responsible
for phytosterolemia in our three patients.

Recent studies showed that phytosterolemia might
be explained by mutations of the genes that encode
new members of the ATP-binding cassette (ABC)
transporter family, ABCG5 and ABCG8. Now we are
examining whether our patients have the gene muta-
tions of ABCG5 and ABCG8.

5. Physiological roles of FGF-23
A new comer to our Department has cloned and

identified FGF-23 as a causative factors for tumor-
induced hypophosphatemic rickets/osteomalacia. We
have also established an ELISA assay for biologically
active full-length FGF-23. We are now investigating
physiological roles of FGF-23 in phosphate and vita-
min D metabolism.

6. Adrenomodullin
As another new comer participated in our

Department, this new project is started. He has been
studying the physiological role of vasoactive peptide
to regulate blood pressure by modulating sympathetic
tone and its possible role in preventing organ damage.
Adrenomedullin, a vasoactive peptide was discovered
from pheochromocytoma cells and it is known to
exist not only adrenal cells but also vascular smooth
muscle cells, endothelial cells, and other organs. He
and his colleagues have generated adrenomedullin
knockout mice and showed that adrenomedullin pre-
vents organ damage by reducing oxidative stress. In
clinical study, they have shown adrenomedullin is
better indicator of circulating blood volume than ANP
in patients under hemodialysis. The measurement of
blood adrenomedullin level will be clinically impor-
tant marker. On the other hand, to diagnose organ

damage, especially renal damage, we are now investi-
gating new marker in urine from various patients.

7. Analysis of perfusion and function of the left
ventricule

Myocardial perfusion is assessed by myocardial
contrast echo while regional left ventricular function
is evaluated by strain data derived from myocardial
Doppler velocity information.

8. Relationship between respiratory function and
various pathophysiological condition

The influence of sleep apnea syndrome, lung can-
cer, asthma, aging or respiratory rehabilitation on pul-
monary function has been investigated by a member
of our Department.

9. Study using magnetoencephalography (MEG)
We have not only been making efforts to obtain

reimbursement for clinical MEG studies but also been
organizing several research groups which consists of
medical doctors from the department of neurology,
physiology, neurosurgery, pediatrics and otolaryngolo-
gy in the University Hospital and researchers from
University of Tokyo School of Medicine. Current
themes are follows.
1) Epilepsy evaluation-spike source localization
2) Pre-surgical functional mapping-somatosensory,

motor, auditory, visual and language
3) Auditory evoked magnetic response as a measure

of sensory gating in schizophrenia
4) Abnormality of mismatch negativity in schizo-

phrenic patients
Promote

Future Prospects

We have a future planning in each research theme
as follows.
1) Apply the quantity analysis method of cell surface

antigens with flow cytometry to actual clinical
samples and evaluate its usefulness.

2) Monitor immunological status of immunocompro-
mised patients and patients with infectious dis-
eases by using lymphocyte activation markers.

3) Prospective study on the relation between the mor-
tality due to CHD and alcohol drinking, which
takes genetic polymorphisms of alcohol metaboliz-
ing enzymes into consideration

4) Elucidation of the structures and functions of
ABCG5 and ABCG8 and design of a novel class of
drugs for hypercholesterolemia

5) Study on physiological and pathophysiologocal
roles of FGF-23
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6) Find new markers to diagnose early phase of renal
damage in diabetes or hypertensive patients as
well as to diagnose response to treatment.

7) Three dimensional analysis of left ventricular perfu-
sion and function using cardiac ultrasonography

8) Promote EEG and MEG studies of higher cognitive
brain function, especially focused on the investiga-
tion of gamma-band activities which are thought
to play a key roll in perception and cognition.

It might be said that the research themes of our
department are diverse and contain a wide range of
subjects. Although we have actually a lot of research
projects simultaneously, we can say that it is the char-
acteristic of our department and our common theme
is laboratory examination and the key word is labora-
tory medicine. The purpose of our research is to apply
our research products to actual clinical fields, and con-
tribute to human health and welfare. But today’s
problem in our department is the shortage of the
number of graduate students. We must make an effort
to obtain them.

Research Grants
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Faculties and Students

Professor and Chair Yoichi Shibata, M.D., Ph.D. (since
April 1993)

Associate Professors absent
Lecturer absent
Associate .................................3
Research Students...................4 research students from

the department of
Surgical Oncology are
developing their research
projects at the depart-
ment’s laboratory.

Secretary .................................1
Medical Technician...............10
Nurse.......................................1

Past Research and Major Accomplishments

The major research projects developed at the
department are related to:
1) Human platelet antigen/antibody detection and

characterization: the mixed-passive hemagglutina-
tion (MPHA) assay, a serological method largely
used in Japan for the screening and characteriza-
tion of platelet alloantigens and alloantibodies,
was developed at the department by Yoichi
Shibata. Using this method, a new platelet
alloantigen system, namely the HPA-4 system
(Yuka/b), was discovered by Y. Shibata, et al.

2) Human endothelial cell antigen/antibody detection
and characterization: the MPHA method, devel-
oped by Y. Shibata, et al., was modified for the
detection and characterization of endothelial cell
alloantigens and alloantibodies. Using this
method, monoclonal antibodies reactive with
tumor endothelial cells were developed at the
department. This monoclonals are being investi-
gated for a possible application in cancer treat-
ment.

3) Immunotherapy of cancer using LAK cells and
dendritic cells: the effectiveness of lymphokine-
activated killer (LAK) cells, as well as of peripheral
blood and monocyte-derived dendritic cells for
immunotherapy of cancer was investigated in

vitro, and were tested in a clinical trial for the
treatment of patients with gastrointestinal cancer
and brain tumors.

4) Development of new vaccines targeting the tumor
angiogenesis for the treatment of cancer: new vac-
cine strategies for the treatment of solid tumors
by targeting the tumor vasculature are being
developed at the department. The vaccine, tested
in an animal model of colon cancer metastasis,
showed to be very effective, and is being prepared
for the clinical trial.

5) Vaccination therapy of patients with habitual
abortion using the husband’s lymphocytes, and
investigation on their mechanism of action.

6) Effects of radiation and filtration on platelet func-
tion: the effects of radiation and the use of white
blood cell (WBC)-reduction filters on the platelet
function (adhesion and aggregation) have been
studied. Irradiation did not affect the platelet
function, but the WBC-reduction filters, depend-
ing on the type of filter, reduced the adhesive
capacity of platelets.

7) Development of a new methodology for the evalu-
ation of platelet function: a new method, based on
the adhesive capacity of platelets, is being devel-
oped at the department.

8) Peripheral blood stem cells transplantation:
peripheral blood stem cells are isolated at the
department for transplantation in leukemic
patients.

Current Research

The research projects described above are still
ongoing at the department of Transfusion Medicine,
which are:
1) Human platelet antigen/antibody detection and

characterization, and study on their role in trans-
fusion practice;

2) Human endothelial cell antigen/antibody detection
and characterization, and study on their role in
the pathogenesis of inflammatory and autoim-
mune diseases, as well as in organ transplantation;

3) Immunotherapy of cancer using LAK cells and den-
dritic cells;

Department of 
Transfusion Medicine

Outline and Research Objectives

The Department of Transfusion Medicine was established in 1949, and actually is com-
posed by 4 medical doctors, 10 medical technicians, 1 nurse and 1 office assistant.
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4) Development of new vaccines targeting the tumor
angiogenesis for the treatment of cancer;

5) Lymphocyte vaccination therapy for patients with
habitual abortion;

6) Effects of radiation and filtration on platelet func-
tion;

7) Development of a new methodology for the evalua-
tion of platelet function;
Peripheral blood stem cells transplantation.

Future Prospects

The future prospects of the department are as follows:
1) To develop the ideal method of platelet collection

and preservation for transfusion, especially related
to preservation of platelets without loss of their
function;

2) To develop a good methodology for the evaluation
of platelet function;

3) To develop a new therapeutic strategy to combat
cancer by targeting the angiogenic vasculature of
tumors;

4) To develop the vascular regeneration medicine
using peripheral blood and cord blood stem cells.

Research Grants

(1) Grant-in-Aid for Scientific Research from the Ministry
of Education, Culture, Sports, Science and
Technology of Japan –Kiban (C)(2); Development of a
new methodology for the detection of anti-endothe-
lial cell antibodies and evaluation on their clinical
significance. 1997 – 1998;3 million yen.

(2) Grant-in-Aid for Scientific Research from the Ministry
of Education, Culture, Sports, Science and
Technology of Japan (B)(2): Development of a mono-
clonal antibody-based strategy for cancer treatment
targeting the angiogenic vascular endothelium. 1999
– 2001;11,800 thousand yen.

(3) Grant-in-Aid for Scientific Research from the Ministry
of Education, Culture, Sports, Science and
Technology of Japan- Grant for Highly-advanced
Medicine, Development of a cell-based and gene-
based strategies for the treatment of malignant and
other life-threatening disorder of difficult control.
1998 – 2000; 131,304 thousand yen.
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neous abortion. American Journal of Reproductive
Immunology;35(6):552-7, 1996.
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patients with colorectal carcinoma. Cancer Jan
1;88(1):42-9, 2000.
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H, Tsuruo T, Shibata Y, Muto T. Inhibition of
haematogenous metastasis of colon cancer in mice
by a selective COX-2 inhibitor, JTE-522. British
Journal of Cancer; 81(8):1274-9, 1999.
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Faculties and Students

Professor and Chair Yuji Taketani, MD, PhD (from 1994)
Associate Professor Shiro Kozuma
Lecturer Toshiyuki Kojima

Koji Kugu
Associate ...............................15
Postdoctoral Fellow ................2
Graduate Student....................2
Research Student ..................15
Secretary .................................2

Past Research and Major Accomplishments

Professor Taketani has led the clinical and basic
research on reproductive endocrinology in Japan.
Especially, he is the distinguished leader in the
research field of endometriosis, and has achieved
many valuable studies. He has also conducted the
research which went into the broad range in obstet-
rics and gynecology by his prominent leadership in
the department. There are more than 250 papers
which he directed in these two decades.

Current Research

We have a highly organized infertility clinic, where
every patient is systemically examined and after diag-
nosis of underlying infertility factor(s) appropriate
treatment is performed following our protocol. Once
it turns out higher level of treatment is necessary,
ART is applied to such cases. We have been engaged
in in vitro fertilization and embryo transfer (IVF-ET)
as a main axis of ART for fifteen years. Conventional
IVF-ET is mainly indicated to cases with tubal factor,
mild male factor, immunological factor or of unex-
plained infertility factor. In case of severe male factor
or other fertilization disorder intracytoplasmic sperm
injection (ICSI) is performed. Now we have about 300
cases of IVF-ET every year, which conventional IVF-
ET and ICSI share almost equally. The pregnancy rate
of conventional IVF-ET is around 25% per embryo

transfer cycle, which is comparable with that of ICSI.
Other ART techniques such as embryo cryopreserva-
tion and assisted zona hatching are also under way.

Total number of delivery cases is 426 per year.
Recently cases of obstetrical emergencies like abruptio
placentae, eclampsia and uterine ruptures transported
from neighboring hospitals have been increasing. Our
service is an important part of Tokyo Metropolitan
Service System for Maternal Welfare and Perinatal
Medicine.

Primary care for peri/post-menopausal women is
becoming more and more important. We have already
established the primary care system for women focus-
ing on climacteric syndrome and osteoporosis.
Hormone replacement therapy (HRT) is employed for
the purpose.

In basic research section, a couple of projects as
follows are under way, some of which have already
yielded interesting findings; 1) the mechanism of fol-
liculogenesis and follicular apoptosis in the ovary, 2)
the functions of gynecologic hormones such as
gonadotropins and ovarian steroids, 3) the biochemi-
cal evaluation of early embryos and establishment of a
new procedure of embryo cryopreservation, 4) the
genetic mechanism in gamete formation and develop-
ment and 5) effect of sex steroid on bone metabolism.

Future Prospects

To improve the pregnancy rate in the infertility
clinic, the basic research on both the embryo and the
endometrium, ovarian function and its regulatory
mechanism must be proceed. To take the precautions
in the infertility treatment, the development of the
safe protocol and secure system is also demanded.

The validity of hormone replacement therapy for
managing peri/post-menopausal women is becoming a
subject of discussion. To seek the answer this prob-
lem, we are studying on the various protocols in clini-
cal and by experiments.

In the obstetrical field, the researches on the
immunological feto-maternal interaction are going on.

Department of 
Obstetrics and Gynecology

Outline and Research Objectives

The goal we aim at is the improvement of holistic women’s health. To achieve it, we
integrate all the knowledge in the field of reproductive medicine, perinatal medicine and
gynecological oncology, which has been established on the basis of our history more than
hundred years, and will develop them.
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In vivo study of fetal physiology using sheep model
are in progress, expected to provide valuable knowl-
edge for clinical field.

Research Grants

Grant-in-Aid for Scientific Research, Japan Society
for the Promotion of Science: Scientific Research (A)
“Mechanism of conception in terms of embryo-mater-
nal interaction” (1999-2001)

Grant-in-Aid for Scientific Research, Japan Society
for the Promotion of Science:  Scientific Research (B)
“Risk factors associated with progression and recur-
rence of endometriosis” (2000-2002)

Grant-in-Aid for Scientific Research, Ministry of
Health and Welfare: “Status of endometriosis in Japan
in terms of reproductive health” (1998)

Grant-in-Aid for Scientific Research, Ministry of
Health, Labor and Welfare: “Strategy for reproductive
health-keeping of women with menstrual disorders”
(1999-2000)

Grant-in-Aid for Scientific Research, Ministry of
Health, Labor and Welfare: “Status of reproductive
health of women with reproductive disorders in the
society” (2001-2002) 
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Past Research and Major Accomplishments

Professor Tsutsumi has been very actively working
on both clinical and basic research in our department
even before becoming Professor in 2001. In the clini-
cal field, he conducted endoscopic surgery as the first
person in gynecology. As for the basic research, many
achievements were left so far in the embryogenesis,
the genetics and the reproductive endocrinology. 

Current Research

For the benign gynecological disorders, we have
been constantly trying to minimize surgical invasion
to patients as much as possible. With both of well-
equipped instruments and well-trained expertise,
more than 90% of surgeries for benign gynecological
disorders are operated endoscopically, which make a
total of 300 cases per year. On the other hand, various
projects concerning treatment of gynecological malig-
nancies and sexually transmitted viral infections are
on-going. To improve the prognosis of gynecological
malignancy, we are conducting the studies, including
1) Prognostic significance of pelvic and paraaortic
lumphnode metastasis in the uterine cervical cancer,
2) application of chemotherapy (BLM + VCR + MMC
+ CDDP) for advanced or recurrent cervical cancer, 3)
incidence and distribution of PLN and PALN metasta-
sis in endometrial cancer, 4) relationship between the
presence of estrogen and progesterone receptor and
clinical course in endometrial cancer, 5) development

of optimal surgical procedure for advanced ovarian
cancer, 6) impacts of aggressive debulking (including
bowel resection) on the prognosis of advanced ovarian
cancer, 7) analysis of long term prognosis of ovarian
cancer patients treated with paclitaxel containing
chemotherapy, 8) analysis of adverse effects of CDDP-
based chemotherapy, focused on nephrotoxicity and
neurotoxicity, 9) effect of intermittent consolidation
chemotherapy for advanced ovarian cancer, 10) evalu-
ation of sensitivity and specificity of serum CA125
level assay and ultrasonographic follow-up for diagno-
sis of recurrent ovarian cancer, 11) trans-arterial
chemotherapy for parenchymal liver metastasis of
ovarian cancer, 12) estimation of effects of a combina-
tion chemotherapy (hydroxyurea + etoposide + DTIC)
for uterine sarcomas, 13) cohort study of low-grade
CIN. 

In basic research section, the studies are on going
on the effect of endocrine disrupters on the reproduc-
tive system, embryogenesis and oncogenesis. 

Future Prospects

As well as proceeding the studies mentioned
above, we are starting the project on developing vac-
cine against HPVs, using neutralizing epitope of HPV-
16 capsid proteins L1 and L2 (L1/L2 capsids). 

Research Grants

1. Grant-in-Aid for Core Research for Evolutional
Science and Technology, Japan Science and
Thechnology Corporation: “Effect of endocrine dis-
rupters on reproductive functions ” (1998-2003)

2. Grant-in-Aid for Scientific Research, Japan Society
for the Promotion of Science:  Scientific Research (B)
“Effect of endocrine disrupters on reproductive func-
tions” (1999-2001)

3. Grant-in-Aid for Scientific Research, Japan Society
for the Promotion of Science:  Scientific Research (B)
“Effect of endocrine disrupters on reproductive func-
tions” (2002-2004)

4. Grant-in-Aid for Scientific Research, Ministry of
Health, Labor and Welfare: “Effect of endocrine dis-
rupters on reproductive health” (1998-2000)

Department of 
Gynecologic Surgery

Outline and Research Objectives

Our department was established for development of effective and safe gynecologic sur-
gery on the basis of knowledge in reproductive medicine and gynecologic oncology. 
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5. Grant-in-Aid for Scientific Research, Ministry of
Health, Labor and Welfare: “Effect of endocrine dis-
rupters on reproductive health” (2001-2002) 
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Department of Pediatrics /
Developmental Pediatrics

Outline and Research Objectives

Department of Pediatrics was founded in 1889 and continued its activity for 113 years.
This is the oldest Pediatrics and has been the leader of Pediatrics in Japan. Many pediatri-
cians received the training in our department and went to all over and out of Japan and
worked as a leader of pediatrician in a lot of Japanese Medical School in the University, cen-
tral and local hospitals and clinics.

The health problems of children and youth have changed historically in Japan. In the
late 19th century, one of five children died as infectious diseases such as dysentery, pneumo-
nia, diphtheria, and whooping cough. Now, few children die due to the diseases. The lead-
ing causes of death for children are perinatal problems for babies, injuries, congenital anom-
alies, malignant neoplasms, and congenital heart diseases. Many of these diseases have
genetic background in their pathogenesis. Thus, the research objectives have greatly
changed. Now, they are to clarify the molecular pathogenesis of these difficult diseases and
to find safe and effective therapies for them and to find the way to promote the body and
heart health of children in our Pediatrics.

Pediatrics covers all the issues in children and youth. Thus, our department studies
almost all the issues about children and youth. Now, we have six active study groups such
as Nephrology, Hematology and Oncology, Cardiology, Immunology and Allergy,
Endocrinology and Metabolism, and Neurology. The main subjects of the research are 1)
Identification of the molecular pathogenesis of renal tubular disorders, 2) Clarification and
characterization of the genes which cause leukemia and neuroblastoma, 3) Role of hemody-
namic factors on pulmonary hypertension complicated with congenital heart diseases, 4)
Epidemiological survey and nationwide registry of primary immunodeficiency diseases and
the efficacy of immunotherapy for cancer using peripheral dendritic cells, 5) Molecular and
functional analysis of the genes for inherited endocrine and metabolic diseases, and 6)
Pathogenesis of peroxisome biogenesis disorders. The details of the research projects are
described bellow.

We have been the local registration center for children’s cancer in Kantou-district. This
helps and promotes the basic research in the fields of Hematology and Oncology in our
Pediatrics.

Faculties and Students

Professor and Chair Takashi Igarashi, M.D., Ph.D. (2000-)
Associate Professors Tsutomu Iwata, M.D., Ph.D.
Lecturers Yasuhide Hayashi, M.D., Ph.D.

Masaru Takamizawa, M.D., Ph.D.
Hitoshi Kato, M.D., Ph.D.
Takashi Sekine, M.D., Ph.D.
Yoichi Sakakihara, M.D., Ph.D.

Associates .............................15
Postdoctoral Fellow ................4
Graduate student ..................18
Research student.....................3
Secretary .................................3

Past Research and Major Accomplishments

Nephrology
1) Molecular pathogenesis of Dent’s disease, proxi-

mal renal tubular acidosis and renal hypouricemia:
feedback from bench to clinics.

2) The mechanisms of post-diarrheal hemolytic ure-
mic syndrome (HUS).

3) Molecular identification of the proximal tubular
transporters that excrete drugs from the kidney.

Hematology and Oncology
1) Identification of HOXD11, HOXA13 and HOXC11

genes as partner genes of NUP98 in t (2;11)-, t
(7;11)- and t (11;12)- acute myeloid leukemias.

2) Molecular analysis of tumor suppressor genes in
neuroblastoma.

205



Cardiology
1) Role of hemodynamic factors on pulmonary

hypertension complicated with congenital heart
diseases.

2) Development of coronary artery from cardiac neu-
ral crest cells.

3) Effect of epoprostenol on severe port pulmonary
hypertension complicated with biliary atresia.

4) Historical review of Kawasaki disease: When
Kawasaki disease started in Japan?

Immunology and Allergy
1) Epidemiological survey and nationwide registry of

primary immunodeficiency diseases.
2) The efficacy of immunotherapy for cancer using

peripheral dendritic cells.
3) The effective and safe simultaneous administra-

tion of several vaccines in a short period of time
before liver transplantation and their administra-
tion under immunosuppressive conditions after
transplantation.

4) Prospective study of atopic status in infants of the
cohort in Tokyo, Japan.

5) Epidemiology of bronchial asthma among children
in rural and urban area in Bangladesh.

Endocrinology and Metabolism
1) Molecular and functional analysis of the genes for

several inherited endocrine and metabolic diseases
including the glutamate dehydrogenase gene in
congenital hyperinsulinism hyperammonemia
syndrome, glucose-6-phophatase gene in glycogen
storage disease type 1a, CREB-binding protein in
Rubinstein-Taybi syndrome, hepatocyte nuclear
factor-1b in maturity-onset diabetes of the young
type 5.

Neurology
1) Pathogenesis of peroxisome biogenesis disorders:

Altered lipid metabolism in peroxisome-defective
cells.

2) The genetic analysis of Japanese patients with
spinal muscular atrophy.

3) The analysis of pathophysiology of epileptic syn-
drome and higher brain function in

children by magnetoencephalography.
4) Development of communication tool for patients

with spinal muscular atrophy.

Current Research

Nephrology
1) Molecular and functional analysis of various ion

transporters such as Cl channels, Na+/HCO3-

cotransporter, URAT1, barttin, and H+-ATPase.

2) Molecular and functional analysis of LMX1B in
nail patella syndrome and hepatocyte nuclear fac-
tor-1 β in MODY5.

3) The mechanisms of post-diarrheal HUS.

Hematology and Oncology
1) Identification of HOXD11, HOXA13 and HOXC11

genes as partner genes of NUP98 in t (2;11)-, t
(7;11)- and t (11;12)- acute myeloid leukemias.

2) Molecular analysis of tumor suppressor genes in
neuroblastoma.

Cardiology
1) Role of hemodynamic factors on pulmonary

hypertension complicated with congenital heart
diseases.

2) Development of coronary artery from cardiac neu-
ral crest cells.

Immunology and Allergy
1) Epidemiological survey and nationwide registry of

primary immunodeficiency diseases.
2) The efficacy of immunotherapy for cancer using

peripheral dendritic cells.
3) Prospective study of atopic status in infants of the

cohort in Tokyo, Japan.
Epidemiology of bronchial asthma among children
in rural and urban area in Bangladesh.

5) Analysis of the function of basophils in allergic
diseases.

Endocrinology and Metabolism
1) Molecular and functional analysis of the genes for

several inherited endocrine and metabolic diseases
including the glutamate dehydrogenase gene in
congenital hyperinsulinism hyperammonemia
syndrome, glucose-6-phophatase gene in glycogen
storage disease type 1a, CREB-binding protein in
Rubinstein-Taybi syndrome, hepatocyte nuclear
factor-1b in maturity-onset diabetes of the young
type 5.

Neurology
1) Pathogenesis of peroxisome biogenesis disorders-

Altered lipid metabolism in peroxisome-defective
cells.

2) The analysis of pathophysiology of epileptic syn-
drome and higher brain function in children by
magnetoencephalography.

3) Development of communication tool for patients
with spinal muscular atrophy.
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Future Prospects

Nephrology
1) Molecular and functional analysis of various renal

transporter disorders.
2) Identification of the genes for minimal change

nephrotic syndrome.

Hematology and Oncology
1) Identification and characterization of HOXD11,

HOXA13 and HOXC11 genes as partner genes of
NUP98 in t (2;11)-, t (7;11)- and t (11;12)- acute
myeloid leukemias.

2) Molecular analysis of tumor suppressor genes in
neuroblastoma.

Cardiology
1) Role of hemodynamic factors on pulmonary

hypertension complicated with congenital heart
diseases.

2) Development of coronary artery from cardiac neu-
ral crest cells.

Immunology and Allergy
1) Epidemiological survey and nationwide registry of

primary immunodeficiency diseases.
2) The efficacy of immunotherapy for cancer using

peripheral dendritic cells.
3) Prospective study of atopic status in infants of the

cohort in Tokyo, Japan.
4) Epidemiology of bronchial asthma among children

in rural and urban area in Bangladesh.
5) Analysis of the function of basophils in allergic

diseases.

Endocrinology and Metabolism
1) Mutational and functional analysis of the genes

for several inherited endocrine and metabolic dis-
eases.

Neurology
1) Pathogenesis of peroxisome biogenesis disorders-

Altered lipid metabolism in peroxisome-defective
cells.

2) The analysis of higher brain function by magne-
toencephalography.

3) Development of communication tool for patients
with spinal muscular atrophy.

Research Grants (5 selections)
1) Igarashi T: Early diagnosis, management and treat-

ment of intractable kidney and urinary tract dis-
eases (Kodomokatei-H13-011). Ministry of Health,
Labor and Welfare, 16,000,000 yen in 2001-2002.

2) Iwata T: The association between Urbanization
and Childhood Asthma in Bangladesh.Nissan
Science Foundation, 4,500,000 yen in 2000-2001,
3,600,000 yen in 2002-2003.

3) Hayashi Y: Analysis of molecular mechanism of
cancer formation due to translocation gene by
using genome information and expression profile
(B-2-14370242). Ministry of Education Science,
8,800,000 yen in 2002-2004.

4) Hayashi Y: Gene analysis and diagnosis of
intractable childhood leukemia and secondary
leukemia and their application to the clinics.
Ministry of Health, Labor and Welfare, 7,400,000
yen in 1996-2002.

5) Kato H: Role of hemodynamic factors on pul-
monary hypertension complicated with congenital
heart diseases (No. 09470177). Ministry of Health,
Labor and Welfare, 5,300,000 yen in 1999-2001.

Select Publications

Nephrology
1. Sekine T, Cha SH, Hosoyamada M, Kanai Y,

Watanabe N, Huruta Y, Hukuda K, Igarashi T, Endou
H: Cloning, functional characterization and localiza-
tion of a rat renal Na+-dicarboxylate transporter. Am
J Physiol 275 (Renal Physiol. 44): F298-F305, 1998

2. Igarashi T, Günter W, Sekine T, Inatomi J, Shiraga H,
Takahashi S, Suzuki J, Tsuru N, Yanagihara T,
Shimazu M, Jentsch TJ, Thakker RV: Functional
characterization of renal chloride channel, CLCN5,
mutations associated with Dent’s Japan disease. Kidney
Int 54:1850-1856, 1998

3. Igarashi T, Inatomi J, Sekine T, Cha SH, Kanai Y,
Kunimi M, Tsukamoto K, Satoh H, Shimadzu M,
Tozawa F, Mori T, Shiobara M, Seki G, Endou H:
Mutations in SLC4A4 cause permanent isolated
proximal renal tubular acidosis with ocular abnor-
malities. Nature Genet 23:264-266, 1999

4. Igarashi T, Inatomi J, Wake A, Takamizawa M,
Katayama H, Iwata T: Failure of pre-diarrheal antibi-
otics to prevent hemolytic uremic syndrome in sero-
logically-proven Escherichia coli 0157:H7 gastroin-
testinal infection. J Pediatr 135: 768-769, 1999

5. Igarashi T, Inatomi J, Ohara T, Kuwahara T,
Shimadzu M, Thakker RV: Clinical and genetic stud-
ies of CLCN5 mutations in Japanese families with
Dent’s disease. Kidney Int 58: 520-527, 2000

6. Igarashi T, Inatomi J, Sekine T, Seki G, Shimadzu M,
Tozawa F, Takeshima Y, Takumi T, Takahashi T,
Yoshikawa N, Nakamura H, Endou H: Novel non-
sense mutation in the Na+/HCO3- cotransporter gene
(SLC4A4) in a patient with permanent isolated proxi-
mal renal tubular acidosis and bilateral glaucoma. J
Am Soc Nephrol 12: 713-718, 2001

7. Usui T, Hara M, Satoh H, Moriyama N, Kagaya H,
Amano S, Oshika T, Ishii Y, Ibaraki N, Hara C,
Kunimi M, Noiri E, Tsukamoto K, Inatomi J,

207



Kawakami H, Endou H, Igarashi T, Goto A, Fujita T,
Araie M, Seki G: Molecular basis of ocular abnormali-
ties associated with proximal renal tubular acidosis. J
Clin Invest 108: 107-115, 2001

8. Kuwahara M, Iwai K, Ooeda T, Igarashi T, Ogawa E,
Katsushima Y, Shinbo I, Uchida S, Terada Y,
Fujiwara TM, Arthus MF, Lonergan M, Bicher DG,
Marumo F: Three families with autosomal dominant
nephrogenic diabetes insipidus caused by aquaporin-
2 mutations in the C-terminus. Am J Human
Genetics 69: 738-748, 2001

9. Norden AGW, Lapsley M, Christensen EI, Igarashi T,
Matsuyama T, Shiraga H, Kelleher CL, Lee P,
Scheinman SJ, Thakker RV, Unwin RJ, Verroust P,
Wrong O, Moestrup S: Urinary megalin deficiency
implicates abnormal tubular endocytic receptor traf-
ficking in the Fanconi syndrome. J Am Soc Nephrol
13: 125-133, 2002

10. Chandler WL, Jelacic S, Boster D, Ciol M, Watkins S,
Igarashi T, Tarr PI: Prothrombotic coagulation abnor-
malities preceding the hemolytic uremic syndrome.
New Eng J Med 246: 23-32, 2002

11. Enomoto A, Kimura H, Chairoungdua A, Shigeta Y,
Jutabha P, Cha SH, Hosoyamada M, Takeda M,
Sekine T, Igarashi T, Matsuo H, Kikuchi Y, Oda T,
Ichida K, Hosoya T, Shimokata K, Niwa T, Kanai Y,
Endou H: Molecular identification of a
renal/urate/anion exchanger that regulates blood
urate levels. Nature 417: 447-452, 2002

Hematology and Oncology
12. Futatani T, Miyawaki T, Tsukada S, Hashimoto S,

Kunikata T, Arai S, Kurimoto M, Niida Y, Matsuoka
H, Sakiyama Y, Iwata T, Tsuchiya S, Tatsuzawa O,
Yoshizaki K, Kishimoto T: Deficient expression of
Bruton’s tyrosine kinase in monocytes from X-linked
agammaglobulinemia as evaluated by a flow cyto-
metric analysis and its clinical application to carrier
detection. Blood 15:595-602, 1998

13. Ishiguro A, Ishikita T, Shimbo T, Matsubara K, Baba
K, Hayashi Y, Naritaka S, Nakahata T: Elevation of
serum thrombopoietin precedes thrombocytosis in
Kawasaki disease. Thromb Haemost 79:1096-1100,
1998

14. Kitabayashi I, Ida K, Morohoshi F, Yokoyama A,
Mitsuhashi N, Shimizu K, NomuraN, Hayashi Y,
Ohki M: The AML1-MTG8 leukemic fusion protein
forms a complex with A novel member of the MTG8
(ETO/CDR) family, MTGR1. Mol Cell Biol 18:846-
858, 1998

15. Miyagawa K, Kent J, Moore A, Charlieu JP, Little
MH, Williamson KA, Kelsey A, Brown KW, Hassam
S, Briner J, Hayashi Y, Hirai H, Yazaki Y, van
Heyningen V, Hastie ND: Loss of WT1 function
leads to ectopic myogenesis in Wilms’ tumour. Nat
Genet 18:15-17, 1998

16. Taki T, Shibuya N, Taniwaki M, Hanada R,
Morishita K, Bessho F, Yanagisawa M, Hayashi Y:
ABI-1, a human homolog to mouse Abl-interactor 1,

fuses the MLL gene in acute myeloid leukemia with
t(10;11)(p11.2;q23). Blood 92:1125-1130, 1998

17. Takita J, Hayashi Y, Nakajima T, Adachi J, Tanaka T,
Yamaguchi N, Ogawa Y, Hanada R, Yamamoto K,
Yokota J: The p16 (CDKN2A) gene is involved in the
growth of neuroblastoma cells and its expression is
associated with prognosis of neuroblastoma patients.
Oncogene 17:3137-3143, 1998

18. Yamamoto K, Hanada R, Kikuchi A, Ichikawa M,
Aihara T, Oguma E, Moritani T, Shimanuki Y,
Tanimura M, Hayashi Y: Spontaneous regression of
localized neuroblastoma detected by mass screening.
J Clin Oncol 16:1265-1269, 1998

19. Bessho F: Incidence of neuroblastoma. The Lancet
353: 70, 1999

20. Kawa K, Ohnuma N, Kaneko M, Yamamoto K, Etoh
T, Mugishima H, Ohira M, Yokoyama J, Bessho F,
Honna T, Yoshizawa J, Nakada K, Iwafuchi M,
Nozaki T, Mimaya J, Sawada T, Nakamura T, Miyata
H, Yamato K, Tsuchida Y: Long- term survivors of
advanced neuroblastoma with MYCN amplification ;
a report of 19 patients surviving disease-free for
more than 66 months. J Clin Oncol 17:3216-3220,
1999

21. Taki T, Ohnishi H, Shinohara K, Sako M, Bessho F,
Yanagisawa M, Hayashi Y: AF17q25, a putative
septin family gene, fuses the MLL gene in acute
myeloid leukemia with t (11; 17)(q23; q25). Cancer
Res 59: 4261-4265, 1999

22. Taki T, Kano H, Taniwaki M, Sako M, Yanagisawa
M, Hayashi Y: AF5q31, a newly identified AF4-relat-
ed gene, is fused to MLL in infant acute lymphoblas-
tic leukemia with ins(5;11)(q31;q13q23). Pro Nat
Acad Sci USA 96: 14535-14540, 1999

23. Hayashi Y, Honma Y, Niitsu N, Taki T, Bessho F,
Sako M, Mori T, Yanagisawa M, Tsuji K, Nakahata T:
SN-1, a novel leukemic cell line with t
(11:16)(q23:p13): Myeloid characteristic and resist-
ance to retinoids and vitamin D3. Cancer Res
60:1139-1145, 2000

24. Toyoda Y, Manabe A, Tsuchida M, Hanada R, Ikuta
K, Okimoto Y, Ohara A, Ohkawa Y, Mori T,
Ishimoto K, Satoh T, Kaneko T, Maeda M, 
Koike K, Shitara T, Hoshi Y, Hosoya R, Tsunematsu
Y, Bessho F, Nakazawa S, Saito T for the Acute
Lymphoblastic Leukemia Committee of the Tokyo
Children’s Cancer Study Group: Six months of main-
tenance chemotherapy after intensified treatment for
acute lymphoblastic leukemia of childhood. J Clin
Onco 18:1508-1516, 2000

25. Chen YZ, Soeda E, Yang HW, Takita J, Chai L, Horii
A, Inazawa J, Ohki M, Hayashi Y: Homozygous dele-
tion in a neuroblastoma cell line defined by a high
density STS map spanning human chromosome
band 1p36. Genes Chromosomes & Cancer 31:326-
332, 2001

26. Jamal R, Taketani T, Taki T, Bessho F, Hongo T,
Hamaguchi H, Horiike S, Taniwaki M, Hanada R,
Nakamura H, Hayashi Y: Co-duplication of the MLL
and FLT3 gene in patients with acute myeloid
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leukemia. Genes Chromosomes & Cancer 31: 187-
190, 2001

27. Niitsu N, Hayashi Y, Honma Y: Downregulation of
MLL-CBP fusion gene expression is associated with
differentiation of SN-1 cells with t (11;16)(q23;p13).
Oncogene 20: 375-384, 2001

28. Shibuya N, Taki T, Mugishima H, Chin M, Tsuchida
M, Sako M, Kawa K, Ishii E, Miura I, Yanagisawa M,
Hayashi Y: t (10; 11)-acute leukemias with MLL-
AF10 and MLL-ABI1 chimeric transcripts; specific
expression patterns of ABI1 gene in leukemia and
solid tumor cell lines. Genes Chromosomes & Cancer
32:1-10, 2001

29. Takita J, Yang HW, Chen YY, Hanada R, Yamamoto
K, Teitz T, Kidd V, Hayashi Y: Allelic imbalance on
chromosome 2q and alterations of the caspase 8 gene
in neuroblastoma. Oncogene 19:4424-4432, 2001

30. Tatsumi K, Taki T, Taniwaki M, Nakamura H,
Taguchi J, Chen YZ, Bessho F, Yanagisawa M,
Hayashi Y: The CDCREL1 gene fused to MLL in de
novo acute myeloid leukemia with t
(11;22)(q23;q11.2) and its frequent expression in
myeloid leukemia cell lines. Genes Chromosomes &
Cancer 30:230-235, 2001

31. Yang HW, Chen YZ, Takita J, Soeda E, Piao HY,
Hayashi Y: Genomic structure andmutational analy-
sis of the human KIF1B gene which is homozygously
deleted inneuroblastoma at chromosome 1p36.2.
Oncogene 16:5075-5083, 2001

32. Zhao C, Takita J, Tanaka Y, Setou M, Nakagawa T,
Takeda S, Yang HW, Terada S, Nakata T, Takei Y,
Saito M, Tsuji S, Hayashi Y, Hirokawa N: Charcot-
Marie-Tooth disease type 2A caused by mutation in
a microtubule motor KIF1Bβ. Cell 105:587-597,
2001

33. Ono R, Taki T, Taketani T, Kawaguchi H, Taniwaki
M, Okamura T, Kawa K, Hanada R, Kobayashi M,
Hayashi Y: SEPTIN6, a human homologue to mouse
Septin6, is fused to MLL in infant acute myeloid
leukemia with complex chromosomal abnormalities
involving 11q23 and Xq24. Cancer Res 62:333-337,
2002

34. Ono R, Taki T, Taketani T, Taniwaki M, Kobayashi
H, Hayashi Y: LCX, leukemia-associated protein with
a CXXC domain, is fused to MLL in acute myeloid
leukemia with trilineage dysplasia having t
(10;11)(q22;q23). Cancer Res 62:4075-80, 2002

35. Taketani T, Taki T, Shibuya N, Ito E, Kitazawa J,
Terui K, Hayashi Y: The HOXD11 gene is fused to
the NUP98 gene in acute myeloid leukemia with the
t (2;11)(q31;p15). Cancer Res 62:33-37, 2002

36. Taketani T, Taki T, Ono R, Kobayashi Y, Ida K,
Hayashi Y: The t (7;11)(p15;p15) in acute myeloid
leukemia results in fusion of the NUP98 gene with a
HOXA cluster gene, HOXA13, but not HOXA9.
Genes Chromosomes & Cancer 34:437-443, 2002

37. Uno K, Takita J, Yokomori K, Tanaka Y, Ohta S,
Shimada H, Gilles FH, Sugita K, Abe S, Sako M,
Hashizume K, Hayashi Y: Aberrations of the
hSNF5/INI1 gene are Restricted to malignant rhab-

doid tumors or atypical teratoid/rhabdoid tumors in
pediatric solid tumors. Genes Chromosomes &
Cancer 34:33-41, 2002

Cardiology
38. Shibuya K, Bigras JL, McCrindle BW, Newman A,

Smallhorn JF: Normal values in children for myocar-
dial ultrasonic tissue characterization by integrated
backscatter. Echocardiography 15:353-361, 1998

39. Ishiguro A, Ishikita T, Shimbo T, Matsubara K, Baba
K, Hayashi Y, Naritaka S, Nakahata T: Elevation of
serum thrombopoietin precedes thrombocytosis in
Kawasaki disease. Thromb Haemo 79:1096-1100,
1998

40. Shibuya N, Shibuya K, Kato H, Yanagisawa M:
Kawasaki disease before Kawasaki at Tokyo
University Hospital. Pediatrics 110: e17, 2002

Immunology and Allergy
41. Takamizawa M, Rivas A, Fagnoi F, Benike C, Kosek J,

Hayakawa H, Engleman EG: Dendroric cells that
process and present nominal antigens to naïve T
lymphocytes are derived from CD2+ precursors. J
Immunol 158: 2134-2142, 1997

42. Cui SH, Tanabe F, Terunuma H, Iwatani Y, Nunoi H,
Agematsu K, Komiyama A, Nomura A, Hara T,
Onodera T, Iwata T, Ito M: A thiol proteinase
inhibitor, E-64-d, corrects the abnormalities in con-
canavalin-A cap formation and the lysosomal
enzyme activity in leucocytes from patients with
Chediak-Higashi syndrome by reversing the down-
regulated protein kinase C activity. Clin Exp
Immunol 125:283-290, 2001

43. Yoshimura C, Yamaguchi M, Iikura M, Izumi S, Kudo
K, Nagase H, Ishii A, Walls AF, Ra C, Iwata T,
Igarashi T, Yamamoto K, and Hirai K: Activation
markers of human basophils: CD69 expression is
strongly and preferentially induced by IL-3. J Allergy
Clin Immunol 109: 817-823, 2002

Endocrinology and Metabolism
44. Goto M, Taki T, Sugie H. Miki Y, Kato H, Hayashi Y:

A novel mutation in the glucose-6-phosphatase gene
in Korean twins with glycogen storage disease type
1a. J Inherit Metab Dis 23:851-852, 2000

45. Miki Y, Taki T, Ohura T, Kato H, Yanagisawa M,
Hayashi Y: Novel missense mutations in the gluta-
mate dehydrogenase gene in the congenital hyperin-
sulinism hyperammonemia syndrome. J Pediatr
136:69-72, 2000

Neurology
46. Kobayashi K, Nakahori Y, Miyake M, Matsunuma K,

Kondo-Iida, E, Nomura Y, Segawa M, Yoshioka M,
Saito K, Osawa M, Hamano K, Sakakihara Y, Nonaka
I, Nakagome Y, Kanazawa I, Nakamura Y, Tokunaga
K, Toda T: An ancient retrotransposal insertion caus-
es Fukuyama-type congenital muscular dystrophy.
Nature 394:388-392, 1998
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47. Kubota M, Takeshita K, Sakakihara Y, Yanagisawa
M: Magnetoencephalographic study of giant
somatosensory evoked responses in patients with
rolandic epilepsy. J Child Neurol 15: 370-379, 2000

48. Kurachi Y, Oka A, Itoh M, Mizuguchi M, Hayashi M,
Takashima S: Distribution and development of CLN2
protein, the late-infantile neuronal ceroid lipofusci-
nosis gene product. Acta Neuropathol 102:20-26,
2001

49. Tatsumi K, Saito M, Lin B, Iwamori M, Ichiseki H,
Shimozawa N, Kamoshita S, Igarashi T, Sakakihara
Y: Enhanced expression of a-series gangliosides in
fibroblasts of patients with peroxisome biogenesis
disorders. Biochim Biophys Acta 1535:285-293, 2001

50. Saito M, Fukushima Y, Tatsumi K, Bei L, Fujiki Y,
Iwamori M, Igarashi T: Molecular cloning of Chinese
hamster ceremide glucosyltransferase and its
enhanced expression in peroxisome-defective
mutant Z65 cells. Arch Biochem Biophys 403:171-
178, 2002
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Department of Pediatric
Surgery / Department of
Pediatric Oncology

Outline and Research Objectives

The history of Department of Pediatric Surgery is not long in University of Tokyo. It first
started as a clinical department of University of Tokyo Hospital in 1971. In 1989 it became a
department in The Faculty of Medicine and then transferred to The Graduate School of
Medicine as a part of the change of the system. So the duration of research in our depart-
ment is not long. Also we have only few staff in our department. However, we have contin-
ued research very intensively by collaboration with other departments in The Graduate
School of Medicine, University of Tokyo, and other institutes in Japan and abroad.

Our main themes of research are in three areas, namely transplantation medicine, devel-
opmental biology of congenital anomalies and fetal surgery, and immunology of intestine.

Department of Pediatric Oncology was separated from Department of Pediatric Surgery
when the system changed, and Graduate School of Medicine became the major. Before that,
studies concerning pediatric oncology was done in the Department of Pediatric Surgery and
also in the Department of Pediatrics. Now as a system, Department of Pediatrics is separat-
ed from the Department of Pediatric Oncology, the group of pediatric oncology in the
Department of Pediatrics actually works with the Department of Pediatric Oncology, and
constitutes a part of the department.

Pediatric malignancies are very special and consist only a very small part of all the malig-
nancies considering the number of patients. However, because of their peculiarities, they have
some privileges and advantages. For example, about the theory of oncogenesis, famous “two-
hit theory” by Knudson was first proposed for pediatric malignancies, retinoblastoma and
nephroblastoma. It is because that the mechanism of oncogenesis in these tumors is very sim-
ple compared to that of adult malignancies. Also the “multi-disciplinary treatment” of malig-
nant diseases first successfully introduced to malignant solid tumors in infancy and children.
So the study of pediatric oncology is very important and it has possibility of break-through in
the study of oncology general. Now we mainly study oncogenes related to pediatric malignan-
cies especially neuroblastoma, and immuno-therapy of cancer using dendritic cells.

Faculties and Students

Professor and Chair Kohei Hashizume, M.D,,Ph.D..
(since 1997)

Lecturer Yutaka Kanamori, M.D.,Ph.D..
(Yasuhide Hayashi, M.D.,Ph.D.)

Associates ...............................3
Graduate Students ..................4
Secretary .................................2

Past Research and Major Accomplishments

In the area of transplantation medicine, we started
clinical living-related liver transplantation with the
Department of Artifitial Organ and Transplantation
and have operated about 100 pediatric cases.
Associate Professor Kawarasaki in our department
who was in charge in liver transplantation moved to
Jichi Medical School in 2001. So we stopped clinical

liver transplantation in pediatric cases. But we contin-
ue research in this area now. We studied immunologi-
cal tolerance using rat heart transplantation model,
and found that donor specific transfusion induce
immunological tolerance. Then we analyzed rat serum
after donor specific transfusion using liquid chro-
matography. We found three kinds of proteins that
have a function of immunosuppression. Especially one
of those 3 protein, MAY-1 is a completely new protein
with 234 amino acid and has a possibility of usage as
a immunosuppression drug in clinical transplantation.

We studied small bowel transplantation using a
model of small bowel transplantation with a free graft
of newborn intestine into the recipient’s omentum. In
this model we showed good neovascularization and
histologically mature intestine after the transplanta-
tion. We also showed the near normal motility and
absorption in this transplanted intestine. In short-
boweled rats, transplantation of newborn intestine
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could restore the weight loss and could save the lives
of these short-boweled rats. Also cryopreserved new-
born intestine could function as good as fresh intes-
tine after transplantation.

We also studied warm ischemia-reperfusion injury
of the liver in rat model. We showed that pretreat-
ment of the liver with cyclosporine reduce damage to
the liver, but pretreatment with FTY720 rather pro-
long damage to the liver. So pretreatment with
immuno-suppressive drugs of the liver does not uni-
versally beneficial for the prevention of warm
ischemia-reperfusion injury.

In the area of developmental biology of congenital
anomalies and fetal surgery, we very intensively stud-
ied congenital diaphragmatic hernia (CDH) using rat
model induced by a drug nitrofen. CDH is one of the
most difficult to treat congenital anomalies with high
mortality. Until recently its experimental study was
done using only sheep model that is made by fetal sur-
gery. The problem is that the fetal surgery can be done
only in late phase of pregnancy, many features of this
model is quite different from that of human CDH. We
noticed rat CDH induced by administration of nitrofen
to pregnant rat. The CDH by this method develop at
very early stage of fetal development and very similar
to human CDH. First we showed clearly that hypopla-
sia of the lungs develop by CDH, and spreading of
sufactant phospholipids in the alveolar cells to the
lumen of alveoli is strongly impaired in fetuses with
CDH. Then we studied the effects of fetal surgery to
lung hypoplasia in CDH. We developed experimental
model of tracheal ligation in rat CDH model. Using
this model, we showed that tracheal ligation can over-
come the hypoplasia of the lungs induced by CDH. By
ligation of the trachea the lungs grow very rapidly, and
the weight, contents of protein and DNA of the lungs,
and histological structure normalize. By this experi-
ment we clearly showed that tracheal ligation can
overcome the hypoplasia of the lungs in CDH, and
that this simple fetal surgery can same the lives of
babies with CDH and severe hypoplasia of the lungs
whom it is very difficult to treat after birth.

We also developed another new model of congenital
anomaly in a species of amphibian, Cynopus
pyrrhogaster. We succeeded to produce split cord malfor-
mation in Cynopus embryos experimentally incising a
part of neural plate and notochord. With this procedure,
fistulae developed between endoderm and ectoderm,
and in some cases endodermal or neural cysts developed.
This experiment shed light to the cause of split noto-
chord syndrome and also duplication of intestine.

In the area of immunology of intestine, Kanamori
first described novel lympoid tissues, cryptopatch in
murine intestinal mucosa in 1996. Then we studied
human intestinal mucosa for the existence of lym-
phoid tissues corresponding to the cryptopatch in

mouse. We could not show the existence of such lym-
phoid tissues in human. So we turned to study the
functions of already known lymphoid tissues in
human if they have functions corresponding to cryp-
topatch in mouse and compensate the absence of
that. Using surgical specimens of jejunum of infants,
we looked for lymphoid tissues in the mucosa of the
jejunum, and examined the distribution of these tis-
sues. We found Peyer’s patches and isolated lymphoid
follicles. Peyer’s patches distributed in antimesenteric
area, but isolated lymphoid follicles distributed irregu-
larly all through the surface of the mucosa, and in
these isolated lymphoid follicles CD19 positive and
CD3 positive lympoid cells are distributed.

We introduced new synbiotics therapy to various
intestinal conditions in children, namely short bowel
syndrome, inflammatory bowel diseases, and pseudo-
Hirschsprung disease. We administered two types of
probiotics (Bifidobacterium brevs and Lactobacillus
casei) together with prebiotic (galactooligosaccarides)
to these patients. After the introduction of this thera-
py, the patients’ clinical conditions dramatically
improved. Feces became more solid and less foul-
smelling, the patients got weight, abnormal dilatation
of the intestine improved, and frequency of bacterial
translocation decreased. We also showed change of
bacterial flora of feces. Those two types of probiotics
became the main flora, and the number of pathogenic
bacteria dramatically decreased.

In the area of pediatric oncology, we started our
study of pediatric oncology in the field of histochem-
istry. We studied expression of multi-drug resistance
related protein, P-glycoprotein in neuroblastoma cells.
Surprisingly, it was shown that high expression of P-
glycoprotein was related to better prognosis of
patients. It looks paradoxical, but we also found in
normal adrenal medulla cells, P-glycoprotein is
expressed. So high expression of P-glycoprotein in
neuroblastoma means rather well-differentiation of
these tumors, and consequently better prognosisi.
Our result was confirmed later by other publications.

Recently we are concentrated in the study of onco-
gene in pediatric malignancies, especially neuroblas-
toma and Wilms tumor. It is well known that neurob-
lastomas whose cells show chromosome 1p deletion
have poor prognosis. We intensively looked for proba-
ble oncogene in this region, but it has not yet discov-
ered. There was one great side product of this project.
In this region we found kinesin superfamily motor
protein KIF1B, and it was shown loss-of-function
mutation in the motor domain of the KIF1B gene
causes Charcot-Marie-Tooth disease type 2A. We stud-
ied expression, LOH, and mutation of p73 gene that is
mapped to 1p36. We found aberrant expression of
p73 is significantly higher in advanced-stages neurob-
lastoma, but no homozygous deletion of p73 was
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found in any of the sample. So we conclude p73 is
less involved in the development but involved in the
progression of neuroblastoma. We also studied other
genes mapped in other chromosomes because other
chromosome anomalies other than 1p deletion are
related to prognosis of neuroblastoma. For example,
17q gain is known to relate to poor prognosis. We
studied survivin mapped to 17q25, which is a member
of inhibitor of apoptosis proteins (IAPs). We found
high expression of survivin is a strong prognostic
indicator for the advanced stage neuroblastomas, and
there is a possibility that it is one of the candidate
genes for the 17q gain.

In the study of Wilms tumor, we found a novel
WT1 gene mutation in a patient with Wilms tumor,
male hermaphroditism, but without renal disease.
The mutation was at intron 7 in tumor cells and also
germ line cells. This mutation is thought to produce
truncated WT1 protein, and it is related to the genito-
urinary anomalies and genesis of Wilms tumor in this
patients. Also the clinical course of this patient was
rather atypical for Wilms tumor in general, and we
think this peculiar mutation should influence the
course of the disease.

Other than neuroblastoma and Wilms tumor, we
studied hepatoblastoma. We examined mutation of
beta-catenin in the tumors of 68 cases of hepatoblas-
toma. We found mutation of beta-catenin in 44 (65%)
tumors. In these 44, 9 was point mutation, 35 was
deletion mutation. We also studied the expression of
beta-catenin by histochemistry. We found beta-
catenin is accumulated in the nuclei of tumor cells,
and in these cases with beta-catenin accumulation,
cyclin D1 was also accumulated in the nuclei. We con-
clude that in hepatoblastoma because of frequent
mutation of beta-catenin gene, beta-catenin protein
accumulates in the nuclei and cause activation of
cyclin D1, that results growth or progression of the
tumor. We also found beta-catenin accumulation in
the nuclei of two cases of hepatic adenoma. In one of
these 2 cases, mutation of beta-catenin gene was
found. This is the first report of beta-catenin mutation
in the case of hepatic adenoma, and we think it shed
light to the genesis of hepatic adenoma and its rela-
tion to hepatoblastoma.

Current Research

In the area of transplantation medicine, our main
themes are prevention of ischemia-reperfusion injury
in liver transplantation, and development of safer
method in transplantation of small bowel. In the for-
mer theme, we developed partioal liver transplanta-
tion model in rat, and studying the effect of gene
introduction to the graft. In the preliminary study, we
got promising effect of gene introduction. In tranplan-

tation of small intestine, we have succeeded in the
transplantation of cryopreserved newborn intestine,
but found cryopreservation had no effect on anti-
genicity of the graft. So we are studying methods to
reduce the antigenicity of the intestinal graft to
improve the survival of intestinal transplantation.

In the area of developmental biology of congenital
anomalies and fetal surgery, we are doing experimen-
tal fetal surgery of tracheal obstruction using lambs.
We developed new laryngoscope specially designed
for the obstruction of trachea of fetal lambs using bal-
loon. We have successfully introduced balloon into
fetal trachea, and have shown growth of the lungs
after the introduction of balloon.

In the area of immunology of intestine, we are
studying the cells found in isolated lymphoid follicles
in the mucosa of infants, their characters, develop-
ment, and migration. We are considering of using pro-
biotics in wider varieties of diseases, for example
patients in PICU who receive rather intensive antibi-
otics therapy and are prone to develop bacterial
translocation and sepsis.

In Pediatric Oncology Department, we continue the
search of tumor suppressor gene of neuroblastoma sus-
pected to reside in chromosome 1p. We have estab-
lished cell line of Wilms tumor with WT1 mutation.
This cell line has morphological features of stromal cell
and epithelial cell. Using this cell line, we are consider-
ing to do a study concerning the factors that determine
the differentiation of the tumor. Wilms tumor shows a
very wide variety of histology. In some tumors, histol-
ogy is almost universally epithelial, but in other tumors,
they show stroma-dominant histology with only small
part of epithelium. Because the histological type relate
to the prognosis of the tumor, we can know the factors
related to prognosis, if we can find out factors that
determine the histological features of the tumor.

Concerning the therapy of malignant tumors in
children, we are doing a research of immunotherapy
using dendritic cells. Immunotherapy using dendritic
cells is not studied fully in malignant tumors in chil-
dren. However, it is well known that neuroblastoma
cells show strong tumor-specific antigen, and sponta-
neous regression of neuroblastoma is well document-
ed. So we think immunotherapy of neuroblastoma is
promising. We found using OK-432, dendritic cells
can be activated, and CTL can be induced. We want to
test this method using target of neuroblastoma cells.

Compared to neuroblastoma and Wilms tumor,
genetic and molecular study of hepatoblastoma is
retarded. It is necessary to examine genes related to
genesis and progression of hepatoblastoma. To exam-
ine many kind of genes, gene chip is very effective
method, and we are collaborating with Research
Center for Advanced Science and Technology of
University of Tokyo. Using this method and compar-
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ing gene expression profiles of hepatoblastoma, nor-
mal liver, and cirrhotic liver, we have found some
genes that specifically expressed in hepatoblastoma.

Future Prospects

One very important aspect of study in our depart-
ment is establishment of new area of medicine “fetol-
ogy”. To know and to treat patients with various con-
genital anomalies, it is mandatory to know fetal
development of normal baby and babies with congen-
ital anomalies. Development of imaging methods in
these ten years is enormous. However, we need not
only information of structures of fetuses, but also
functions of various organs during fetal life. With the
development of new technology which will make it
possible, we can know the physiology of fetus and the
effects of fetal conditions to the health after birth in
children and adults.

In this 20 years, prognosis of pediatric malignan-
cies in general has improved dramatically. However
there are small fraction of patients whose tumors are
very resistant to standard treatment, and are apt to
recur after a short period of remission. These tumors
probably has some genetic characteristics, and if we
can find out some of these characteristics, we can
improve the method of therapy and also can improve
the prognosis of these patients.
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Past Research and Major Accomplishments

Lung diseases including pneumonia are major
causes of death in the elderly. In respiratory diseases,
there are several inflammatory disorders to which no
pharmaceutical agents are currently effective. For

example, adult respiratory distress syndrome (ARDS)
is an acute lung injury and the mortality rate for
ARDS ranges from 40-70% despite of intensive care
using currently available drugs. Idiopathic pulmonary
fibrosis (IPF) is a progressive and fatal disease, while
current medical intervention for IPF is only oxygen
therapy except for lung transplantation. However,
their mechanisms still remain to be elucidated.
Therefore, we have aimed to elucidate the pathophys-
iological and molecular mechanisms underlying
inflammatory diseases. Our recent studies have
shown that various mediators including cytokines,
eicosanoids or adhesion molecules are involved in the
development of inflammatory lung disorders.
Especially, platelet-activating factor (PAF) and metabo-
lites of arachidonic acid, i.e., eicosanoids, are lipid
mediators that have various biological effects. PAF is a
proinflammatory phospholipid mediator that exerts
its action via activation of G-protein-coupled PAF
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receptor (PAFR). A key enzyme for the production of
these inflammatory mediators including eicosanoids
and PAF is cytosolic phospholipase A2 (cPLA2). To
perform this study, we used mutant mice, i.e., PAFR
transgenic mice, PAFR gene-disrupted mice, and
cPLA2 gene-disrupted mice, in collaboration with
Department of Biochemistry. Our observations sug-
gest that both PAF and cPLA2 are involved in the
pathogenesis of acute lung injury and pulmonary
fibrosis. The inhibition of these pathways might pro-
vide a novel therapeutic approach to ARDS and IPF.
We have also examined the host-defense system,
especially antimicrobial peptides including defensins.
Recently, we have discovered a novel mouse beta-
defensin, mBD-6, predominantly expressed in skeletal
muscle. In humans and mice, we have also identified
multiple novel epididymis-specific beta-defensin iso-
forms. These finding suggest novel physiological roles
of this peptide family.

Cardiovascular research laboratory has been per-
forming research of atherosclerosis. It is generally
accepted that premenopausal women are protected
from atherosclerotic diseases because female hor-
mone, especially estrogen, appears to have a beneficial
effect on vascular wall. We have identified that vascu-
lar smooth muscle cells (VSMC) expressestrogen
receptor (ER) and these cells respond to estrogen from
the evidence that estrogen inhibits endothelin-1 pro-
duction and c-fos gene expression in rat aorta and
estrogen inhibits migration and proliferation of vascu-
lar smooth muscle cells. We also found estrogen
exerts beneficial effect in vivo by showing that estro-
gen inhibits intimal thickening of rat femoral artery
induced by cuff-placement around the artery. With
respect to endothelial cells (EC), another major com-
ponent constituting the vascular wall, we found that
estrogen attenuates endothelin-1 production in
bovine endothelial cells via estrogen receptor and that
estrogen prevents oxidative stress-induced endothe-
lial cell apoptosis in rats.

Besides estrogen, we have revealed that red wine
polyphenols (RWPs) have inhibitory roles in VSMC
function. RWPs inhibit VSMC proliferation, which is
mediated by cyclin A downregulation. RWPs also
inhibit VSMC migration via two distinct signaling
pathways, phosphatidylinositol-3’ kinase and p38
mitogen-activated protein kinase. We also showed
potential involvement of various vasoactive sub-
stances, calcitonin gene-related peptide, parathyroid
hormone-related protein, vasopressin, and activin-A,
in the pathogenesis of atherosclerosis.

From the clinical perspective, our laboratory has a
useful technique to evaluate vascular function, flow-
mediated vasodilatation (FMD). With this approach,
we have shown that endothelium-dependent vasodi-
latation of the brachial artery is increased in the follic-

ular and luteal phase of women’s menstrual cycle
when serum estradiol level is high, indicating that
endogenous estradiol is involved in menstrual cycle-
related vasodilatation. We also found that FMD is
impaired in obese men with visceral fat accumulation,
FMD negatively correlates with intima-media thick-
ness in the carotid artery in men, long-term reduced-
dose hormone replacement therapy improves FMD
and intima-media thickness in the carotid artery in
postmenopausal women.

Currently, most of the research activities in neuro-
logical laboratory focus on the molecular aspects of
Alzheimer’s disease(AD). The main research topics are
elucidating the molecular mechanism underlying the
accumulation of amyloid b-protein, determining the
implications of apolipoprotein E (apoE ε4) genotype
and various risk factors in AD.

Endocrine/Metabolism Research Laboratory focus-
es on the clinical and basic research concerning
endocrine and metabolic diseases. We are particularly
interested in the pathophysiological mechanisms in
osteoporosis and hormone-dependent cancers.
Regarding osteoporosis, we have shown that genetic
factors are very important to develop the disease by
analyzing polymorphisms of the genes relating bone
metabolism. On the other hand, we recently have
revealed that an estrogen responsive RING finger pro-
tein Efp takes a critical role in estrogen-dependent
growth control of breast tumor, by proteolysis of a
cell-cycle checkpoint 14-3-3 sigma (Nature 2002, 417,
871). This finding may provide a new tool for diagno-
sis and treatment of breast tumor, especially of tumor
that is resistant to anti-estrogenic drugs.

We have also studied disuse syndrome as well as
the program of prevention and treatment of that.
Now we are investigating many aspects of elderly
patients by using newly developed geriatric scale.

Current Research

To further investigate the pathophysiological and
molecular mechanisms underlying inflammatory dis-
eases, we continue to study the roles of various medi-
ators including cytokines, eicosanoids, adhesion mole-
cules, and CGRP family in the development of inflam-
matory lung disorders. Especially, CGRP family pep-
tides including CGRP and adrenomedullin are neu-
ropeptides that have various biological actions such as
responses to sensory stimuli, cardiovascular regula-
tion and vasodilation. Based on their physiological
roles, it is assumed that CGRP family might be
involved in the pathogenesis of inflammatory diseases
including bronchial asthma. Currently, in collabora-
tion with Department of Cardiovascular Medicine, we
are studying the pathophysiological role of CGRP fam-
ily using mutant mice deficient in either CGRP or
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adrenomedullin.
High incidence of respiratory infection including

pneumonia is a major characteristic of geriatric dis-
ease, while little is known about its mechanism. We
currently hypothesize that ageing process might affect
the expression pattern of defensins, leading to the
susceptibility to infection in the elderly. To address
this question, we are studying the ageing effects on
the expression pattern of defensins using mice. In
addition, to better understand the pathophysiological
roles of defensins, we are now developing the mutant
mice deficient in defensins.

We are currently pursuing the differential role of
estrogen receptors, ERα and β, in VSMC function
and in other cell types utilizing adenoviral overexpres-
sion system, because we have previously shown that
estrogen has anti-proliferative and anti-migratory
effects in VSMC (Atherosclerosis. 1997). We are also
trying to overexpress each ER subtype in the aorta of
laboratory animals to identify the differential role of
ER in estrogen’s action. We are studying the role of
selective estrogen receptor modulator such as ralox-
ifene to explore the usefulness of this new estrogen-
modifying drug.

Our laboratory has been investigating vascular cal-
cification, one of the hallmarks of vascular aging. We
have thus far found that VSMC calcify when cultured
in the presence of high inorganic phosphate, the phe-
nomenon augmented by the addition of vitamin D3,
dexamethasone and advanced glycation end products,
attenuated by bisphosphonate and HMG CoA reduc-
tase inhibitor. We are currently studying the mecha-
nism how VSMC calcification is regulated.

It is well known that flow-mediated vasodilatation
(FMD) is under much influence by nitric oxide (NO).
Because it has been shown that an endogenous
inhibitor of NO synthase, asymmetric dimetylarginine
(ADMA), and its hydrolyzing enzyme, NG,NG-
dimethylarginine dimethylaminohydrolase (DDAH),
are circulating in human blood, we are interested in
the role of ADMA and DDAH in such pathophysio-
logic conditions as pre- and post-female hormone
replacement therapy and pre- and post-treatment of
sleep apnea syndrome using nasal continuous positive
airway pressure.

The ε4 allele of apoE is a major risk factor for both
sporadic and late-onset familial AD. The apoE recep-
tor family consists of cell-surface receptors that recog-
nize extracellular ligands and internalize them for
degradation by lysosomes. In order to gain insight
about these receptors in the CNS, we raised a rabbit
polyclonal antibody and examined immunohisto-
chemically human brain tissue. The immunoreactivity
was found in senile plaque in AD. These results may
suggest a role of apoE receptor in amyloid formation.

As estrogen is one of the key factors that can

determine the stages and prognosis of osteoporosis
and hormone-dependent cancers, we are particularly
studying the molecular mechanism of estrogen in its
target organs. Biochemical and genetic approaches are
utilized for the project, including analysis using
osteoblasts and tumor cell lines, characterization of
animal models targeting estrogen receptors and estro-
gen-responsive genes, genetic analysis using clinical
samples from patients.

Future Prospects

Major causes of death in the elderly include respi-
ratory diseases including pneumonia, especially aspi-
ration pneumonia. Furthermore, there are fatal
inflammatory disorders such as ARDS and IPF, to
which no useful drugs are currently available. We
expect that the inhibition of PAF and cPLA2 path-
ways might provide a novel therapeutic approach to
ARDS and IPF, leading to the development of a revo-
lutionary medicine.

Genetic features including single nucleotide poly-
morphism (SNP) are potentially associated with the
etiology of asthma. The current study may suggest
that CGRP family genes could be targets for SNP
research. High incidence of respiratory infection
including pneumonia in the elderly might be
explained by the mechanism that ageing process
might alter the expression pattern of defensins, lead-
ing to the immunosupression and the susceptibility to
infection. We expect that our ongoing study related to
defensins could make a contribution to the innate-
immunity researches. Furthermore, novel roles of
defensins might potentially provide a novel therapeu-
tic approach to infectious diseases.

Because the aging process and age-related diseases
are closely associated with vascular aging, to prevent
atherosclerosis is a way to improve physical activity in
the elderly. Our laboratory keeps pursuing the mecha-
nism of atherosclerosis, especially how hormone and
its receptor regulate vascular function. We will keep
performing research as to how sex hormones or their
related biological materials modulate vascular func-
tion in vitro and in vivo. We will also try to elucidate
the mechanism how we can reduce vascular calcifica-
tion, because vascular calcification appears tightly
linked with vascular aging, which is one of our inter-
ests.

We are studying the genetic and environmental
risk factors and prevalence, and incidence of
Alzheimer’s disease among the elderly in Japan.

Because estrogen is one of the key factors that can
determine the stages and prognosis of osteoporosis,
hormone-dependent cancers, and age-related changes
of females, we are pursuing prevention and new treat-
ment of osteoporosis and cancer. It may be contribute
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to maintain the constant level of physical and social
activity in elderly peoples. Furthermore, our basic
research focuses on novel findings of new molecular
targets for drug development concerning osteoporosis
and hormone-dependent cancers.

Based on these clinical and basic science data, we
are pursuing prevention of a variety of age-related dis-
eases and geriatric syndrome. We also propose stan-
dards for facilitation of care across the health service
continuum, care of the nursing home resident, and
palliative and hospice care.
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Past Research and Major Accomplishments

Dr. Takamoto invented a new method of brain
protection during surgery of a distal arch aneurysm
under deep hypothermia (Fig 1). The new method is a
kind of retrograde cerebral perfusion, which simplify
the retrograde perfusion system for patients of distal
aortic arch aneurysmon. This new method has been
accepted as a standard procedure of a distal arch
replacement in all over the world. The method has
been applied to many patients, and it was clarified
that the method provides a prolongation of safety lim-
its of circulatory arrest and a beneficial effect in pre-
vention of brain embolism.

Allograft tissue has sevral advantages in that anti-
infection, softness, and less compliance mismatching.
Cell viability of the tissue can be maintained for more
than hundred years if properly preserved under the
liquid nitrogen. We started basic study on homografts

tissue transplantation including the cardiac valve,
aorta and trachea 8 years ago. We founded the
Universty of Tokyo Tissue Bank (UTTB) in 1999,
where human cardiac valves, vessels and tracheas

Department of 
Cardiothoracic Surgery

Outline and Research Objectives

Our department specializes in all areas of cardiothoracic surgery including congenital and
acquired cardiac diseases, thoracic and abdominal aortic diseases, and benign and malignant
diseases of respiratory and mediastinal organs, except for diseases of the esophagus and
mammary glands. The Department of Cardiothoracic Surgery, University of Tokyo, was
established in December 15, 1964 as the first department of this field in the Japanese
national universities. Since then it has played an internationally leading role and con-
tributed to development of the field. Professors and Chairs in the history of the department
are as follows; Seiji Kimoto (1964.12.15 ~ 1968.3.31), Masahiro Saigusa (1968.4.1 ~
1981.3.31), Ken-ichi Asano (1981.4.1 ~ 1986.3.31), Akira Furuse (1986.4.1 ~ 1997.3.31) and
Shinichi Takamoto (1997.6.1 ~). The cardiothoracic department of the University of Tokyo
has created highly active research programs in the every field of cardiothoracic surgery.
Recently, most of the basic research activities are focused in the fields of brain and spinal
cord protection during aortic surgery, homo- and xeno-transplantation of the heart, lung,
heart valves and trachea, and surgical oncology of the pulmonary and thymic neoplasms.
Although, there are many other active research projects such as stent-graft repair for tho-
racic aortic aneurysm, minimally invasive cardiac surgery, and intraoperative real-time 3-D
echocardiography.
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obtained from non-brain dead donors are cryopre-
served. Cardiac valves are used for the patients of
infective endocarditis, congenital heart disease.
Vessels are used for artificial graft infection, liver
transplant recipients. The number of donor and usage
of these allogaft tissus are increasing every year, and
more and more patients are being saved with these
allograft tissues (Fig 2).

As for clinical activities, surgical cases are remark-
ably increasing as shown in the table below.

Current Research

Thirteen staff members including professors and
lecturers all participate not only in surgeries but also
patient care on both in-patient and out-patient bases.
They are all engaged in research activities for clinical
and experimental subjects. As the subjects of cardio-
thoracic surgical fields are so close one another, we do
not have sectioned research groups within our depart-
ment. Instead, we make a project team for each
research subject with most appropriate staff members
and residents. Every associate takes part in at least
one to several project teams. Main subjects of current
research includes brain and spine protection during
aortic surgery, homo- and xeno-transplantation of the
heart, lung, heart valves and and trachea, surgical
oncology of the pulmonary and thymic neoplasms,
stent-graft repair for thoracic aortic aneurysm, mini-
mally invasive cardiac surgery, and intraoperative 3-D
echocardiography.

Spinal cord protection: Paraplegia remains one of
the most serious complications after thoracoabdomi-
nal aortic aneurysm repair. In order to prevent para-
plegia, it is important to identify and preserve critical
segmental arteries. We developed new method to
identify critical segmental artery. The ultrasonograph-
ic evaluation of the hemodynamics of intercostal
arteries was the key to identify critical segmental
artery (Fig 3).

Cryopreserved allotransplantation: Cryopreserved
allogeneic heart valves and vessels have come to be
widely utilized in cardiothoracic surgery because of
their excellent durability. We have studied the allo-
genicity of the cryopreserved tissues using cell cul-
tures of the airway epithelium, vascular endothelium,
and fibroblasts. We have investigated whether cryop-
reserved tracheal allotransplantation is applicable.
Experimental cryopreserved tracheal allotransplanta-

tion was performed in primates, which have a closer
anatomical and immunological relation with humans
than other animals, to confirm the possible clinical
feasibility of cryopreserved tracheal allotransplanta-
tion. Immunogenicity was attenuated by cryopreser-
vation, and cryopreserved tracheal allografts were
incorporated in all animals (Fig 4).

Stent-graft repair: We developed ultrathin-wall
vascular grafts with a wall thickness of 42 to 137μm
for endovascular surgery. We studied the physical
properties of the ultrathin-wall grafts in in vitro
experiments. We conclude that the newly developed
ultrathin-wall grafts are suitable for endovascular sur-
gery (Table 2).

After animal experiments, we applied the grafts to
clinical patients with good results. We also developed
auto-swelling vascular grafts, using ultrathin-wall
Dacron vascular grafts and superabsorbent polymer.
These grafts were designed to prevent endoleak fol-
lowing stent-graft repair of aortic aneurysm. Stent-
grafts covered with auto-swelling grafts are expected
to have beneficial effects in preventing endoleak.

Minimally invasive cardiac surgery: We have been
using minimally invasive techniques in various proce-
dures of thoracic and cardiac surgery. We have
employed video-assisted thoracoscopic surgery (VATS)
for pulmonary or mediastinal surgery since 1992. We
have made retrospective studies on feasibility and sur-
gical outcome of VATS for diagnosis and treatment of
lung neoplasms. We have concluded that VATS for
diagnosing pulmonary indeterminate nodules and
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Table 1: Patients who underwent surgery in the department

1997 1998 1999 2000 2001

Cardiovascular 152 157 179 225 272

General Thoracic 178 202 170 197 185

Total 330 359 349 422 457

fig3

fig4



VATS for pulmonary metastasectomy are justified as a
standard therapeutics. Off-pump coronary artery
bypass is achieved without hemodynamic assistance
by cardiopulmonary bypass, and it has been applied
to increasing number of patients with multi-vessel
ischemic heart disease. A single bypass from the
internal mammary artery (IMA) to the left anterior
descending coronary artery has been accomplished via
a mini-thoracotomy approach. Valvular disease or atri-
al septal defect have been repaired via a limited ster-
notomy using a special retractor and port-accessible
heart-lung machine. Video-endoscopy has been posi-
tively used for minimally invasive approach.
Thoracoscopy has been used for mobilization of ITA
graft (Fig 5), and cardioscopy has been used in valvu-
lar repair, correction of intra-cardiac anomaly, and
left-atrial cryo-ablation.

Real-time 3-D echocardiography: We have devel-
oped real-time three-dimensional echocardiography
(RT3DE) and applied it to monitoring heart opera-
tions, especially ASD closure, as a means of assisting
treatment (Fig 6). In the animal experiment, ASD was
successfully closed by RT3DE monitoring, and exami-
nation of the excised heart showed that all sutures
were located, and the reliability of the images
obtained by RT3DE was confirmed.

Surgical oncology of the thymic neoplasms: To
classify the thymic epithelial neoplasms, the matura-
tion stage of T-lineage lymphoid cells infiltrating
thymic neoplasms (TIL) was examined by flow-

cytometry to associate it with the degree of tumor
malignancy. CD4+CD8+ or CD10+ T-lineage cells were
the most reliable markers of the benignancy of thymic
epithelial tumors. CD4 / CD8 single positive cells or
CD20-positive cells were characteristic in thymic carci-
noma. Flow-cytometry on the maturity of lymphoid
cells infiltrating thymic epithelial tumors was feasible
for determining their degree of malignancy. Recently
we have investigated T-cell receptor (TCR) gene rear-
rnagement of the TIL. We have observed the appear-
ance of clonal bands in TCR-beta and gamma, suggest-
ing that partial gene rearrangement occurred in the
TIL.

Future Prospects

Cardiac Transplantation is established treatment in
the world. However, this treatment has not been well
developed in Japan due to domestic reasons. We are
now preparing clinical cardiac transplantation. We are
going to develop basic and clinical research on cardiac
transplantation as well as clinical application.
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Wall thickness  (µm) 137 117 95 85 75 64 50 42

Transverse Microscopic 0 0 0 0 0 11.3±13.6 57.4±25.0 75.9±18.8
Porosity     (µm)

Longitudinal Microscopic 0 0 0 0 0 36.9±7.8 39.0±7.9 132.3± 7.8
Porosity    (µm)

Planimetric Porosity 0 0 0 0 0 416±494 2,238±1193 >10,000
(µm2)

Longitudinal Tensile 22.5±2.0 19.4±1.2 15.3±0.8 14.1±1.8 13.1±0.9 9.5±0.9 7.4±0.5 –
Strength (Kg)

Water Permeability 330±17 220±20 250±36 180±17 380±53 1,700±361 2,960±443 3,840±668
(ml/min/cm2)

fig5
fig6

Table 2
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Past Research and Major Accomplishments

In research on gastrointestinal carcinogenesis, we
have established experimental models of gastric car-
cinogenesis and looked closely at the important roles
of repetition of injury and regeneration of gastric
mucosa. In particular, we demonstrated that infection
of Helicobacter pylori acts not only in promotion but
also in co-initiation of gastric carcinogeneis. This was
the first report in the world to show the direct rela-
tionship between H.p. infection and gastric carcino-
genesis using experimental models. Furthermore, we
verified that duodenogastric reflux and denervation of
the gastric mucosa enhance gastric mucosal injury,
resulting in development of gastric remnant cancer.

Department of
Gastrointestinal Surgery /
Department of Surgical
Metabolism and Nutrition and
Endocrine Surgery

Outline and Research Objectives

Since 2001, the former Third Department of Surgery, which was located in a branch hos-
pital of the University of Tokyo, has been divided into two departments, the Department of
Gastrointestinal Surgery and the Department of Surgical Metabolism and Nutrition and
Endocrine Surgery, in line with the integration of the main and branch hospitals the eleva-
tion to a department in the graduate school of medicine at our university. Our research
activities in both departments have been well organized and ultimately successful by main-
taining a close connection.

The main research activities of the department of Gastrointestinal Surgery are focused
on diagnosis and therapy for gastrointestinal diseases and clinical and basic research for
gastrointestinal carcinogenesis. A historical and outstanding achievement of the department
of Gastrointestinal Surgery is the successful innovation of the “Gastrocamera” a half century
ago. Thereafter, we have been active in the diagnosis and treatment of gastric cancer and
established the feasibility of extended gastrectomy with intraoperative chemotherapy for
advanced cancer, and limited lymph node dissection for early gastric cancer. With a view to
further development of research for gastrointestinal carcinogenesis, we established the
Japanese Society for Gastroenterological Carcinogenesis in 1989, and have been studying
the underlying mechanisms of development, progression and prevention of digestive can-
cer.

The department of Surgical Metabolism and Nutrition and Endocrine Surgery has been
studying one of the most fundamental issues in surgery, i.e., “surgical stress,” which indi-
cates postoperative physiological and endocrinological internal reaction, and nutritional sup-
port for the postoperative patients. Our department is a pioneer in this area in Japan, and
we established the Japanese Society for Surgical Metabolism and Nutrition in 1965. In addi-
tion, we have been studying endocrine issues, i.e., surgical therapy for breast, thyroid and
parathyroid diseases.
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Based on these results, we have adopted new opera-
tions for gastric cancer and obtained better results in
terms of postoperative QOL and outcome. Our
detailed histopathological analysis of colon carcino-
genesis revealed de novo carcinogenesis other than
adenoma-carcinoma sequence, leading to the current
hypothesis of the dysplasia-carcinoma sequence.

In research on surgical metabolism and nutrition,
we clearly showed the importance of nutritional sup-
port under condition of postoperative hypoxia and
endotoxemia. Fatty acids reduced the morbidity and
mortality due to panperitonitis, and glutamine attenu-
ated acute lung injury after the organism was chal-
lenges with endotoxin. Research on the metabolism
of phosphate, calcium and sodium is one of the most
important means to clarify the mechanism of the
postoperative physiological reaction. We demonstrat-
ed the close relationship between these metabolites
and catecholamine after surgical stresses such as
hypoxia, endotoxiemia and ischemic reperfusion
injury. These studies aim to reduce the intra- and
post-operative stresses that would be risky for
patients.

Current Research

The main focus of our current research in the field
of Gastrointestinal Surgery is the tailor-made treat-
ment of cancer based on its stage and characteristics.
We try to establish the optimal limited surgery for
early cancer by application of sentinel node naviga-
tion system and molecular analysis of lymph node
micrometastasis. For advanced cancer, multimodal
therapy combined with extended surgery and periop-
erative chemotherapy is required. In regard to
chemotherapy, a new strategy using apoptosis-related
and/or cell differentiation-related agents is likely to
achieve better prognosis in advanced cases.

Current research topics in the department of
Gastrointestinal Surgery are the followings.

1) Carcinogenesis of gastrointestinal cancer
･ Roles of Helicobacter pylori infection in gastric

carcinogenesis
･ Roles of Trefoil Peptides in gastric metaplasia
･ Clinical and experimental studies on Barrett

esophagus

2) Molecular mechanisms of gastrointestinal cancer
･ Effects of hypoxia and nutritional deprivation on

cancer development and progression
･ Roles of PPARr in gastric carcinogenesis and treat-

ment of gastric cancer by PPARr ligands
･ Angiogenic factors in gastrointestinal cancer
･ Telomerase activity in gastrointestinal tumors
･ Lymph node micrometastasis of gastric cancer

3) Minimally invasive treatment of upper GI can-
cers
･ Indication and results of laparoscopic surgery
･ Sentinel node navigation surgery for early gastric

cancer
･ Evaluation of results of PPG and jejunal interposi-

tion after gastrectomy in terms of postoperative
QOL

4) Multimodal treatment for esophageal and gas-
tric cancers
･ Neoadjuvant or definitive chemoradiation therapy

for esophageal cancer
･ Apoptosis induced by TRAIL
･ Prediction of gastric cancer recurrence by molecu-

lar analysis of samples of peritoneal washes
･ Mechanisms of adverse effects of chemotherapy

for gastrointestinal cancer on the intestinal
mucosa and its preventive therapy

5) Gastrointestinal motility
･ Mechanism of peppermint oil solution on relax-

ation of digestive tract
･ Role of cytokine and COX-2 in gastrointestinal

motility
･ Effects of intra- and extra-abdominal environ-

ments on gastrointestinal motility
･ Gastric motility after gastrectomy

The main focus of our current research in the field
of Surgical Metabolism and Nutrition is “adaptive
response to surgical stresses”. In particular, “cross tol-
erance among different stresses” is a very challenging
and important phenomenon to be elucidated, and the
clinical application of findings will lead to reduction
of morbidity and mortality due to severe surgical
stresses and endotoxin shock. On the other hand,
there is a definite difference in adaptive response to
surgical stress between genders. We have clearly
demonstrated the gender difference in cytokine secre-
tion after endotoxin challenge.

In the field of Endocrine Surgery, we have intro-
duced minimally invasive surgery for breast cancer
and thyroid tumors through the application of laparo-
scopic procedures. In terms of differential diagnosis of
thyroid tumors, we established a method for the
immunohistochemical detection of telomerase
reverese ranscriptase (hTERT) by in situ hybridiza-
tion, providing a good marker for distinction between
follicular adenoma and follicular cancer.

Current research topics in the department of
Surgical Metabolism and Nutrition and Endocrine
Surgery are the followings
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1) Surgical metabolism and nutrition
･ Mechanisms of cross tolerance among different

stresses (endotoxin-hypoxia/ hypoxia-endotoxin)
after surgery

･ Role of catecholamines in adaptation to surgical
stress such as endotoxemia

･ Bacterial translocation after major surgery and
anti-cancer chemotherapy

･ Gender difference is a modulation factor for post-
operative morbidity

･ Parathyroid function after surgical stress
･ Ischemic preconditioning and its underlying

mechanism (NO, HSP, metalothionein)

2) Endocrine surgery
･ Cytology of breast and thyroid tumors by in situ

hybridization of telomerase reverse transcriptase
(hTERT)

･ Effects of preoperative endocrine therapy of breast
cancer

･ Detection of breast cancer cell in the drainage vein
from the breast by using RT-PCR

･ Molecular analysis of heterogeneity in breast and
thyroid cancers

･ Development of QOL questionnaire for breast can-
cer patients

Future Prospects (Figure 1)

Our main theme in basic and clinical research is
“Surgery and Inflammation”. There are 2 phases of

inflammation, acute and chronic. Under acute inflam-
mation or acute stress, injured tissue recovers to nor-
mal promptly after subsidence of the acute causes. In
that case, the organ represses apoptosis and main-
tains or restores the normal tissue. Many factors such
as cytokines, NO, NF-κB, and HSP play important
roles in development and progression of the inflam-
matory process. Conversely, these molecular factors
play a key role in the attenuation of morbidity
through across tolerance mechanism. Clinical applica-
tion of therapy based on cross tolerance leads to a bet-
ter prognosis for morbid patients after severe surgical
stress.

Under chronic inflammation, for, example, In
cases of chronic gastritis, however repetition of injury
and subsequent regeneration is observed regardless of
the causes. The accelerated regeneration of the gastric
mucosa induces a newly developed tissue that is
adapted for chronic injury by balancing cell prolifera-
tion and apoptosis. This phenomenon is widely recog-
nized as metaplasia and all metaplastic change in the
human organ is considered to be a result of adaptive
reaction. Furthermore, the metaplastic cells and/or the
cells departing from the adaptive process have poten-
tial for malignant transformation.

The relation between chronic inflammation and
carcinogenesis is commonly observed not only in the
stomach, but also in the esophagus, colon, liver and
other tissues. Examples include reflux esophagitis and
Barrett’s cancer, ulcerative colitis and colitic cancer,
viral hepatitis and hepatoma. Some key factors such
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as NF-kB, COX, NO, PPARr, HSP, and trefoil peptides
play important roles in the process of chronic inflam-
mation. In addition, those factors are also expressed
in breast and thyroid tumors.

The development of molecular biology-based diag-
nosis for cancers and the tailor-made treatment for
cancer patients depending on the properties of each
cancer and each patient’s genetic background, are
urgent issues. Further analysis of the relevant factors
may contribute to advances in diagnosis, treatment
and prevention of not only gastrointestinal cancers
but also breast and thyroid cancers. In particular,
PPARr, trefoil peptide and histone deacetylase
inhibitors (HDAIs) modulate not only cell prolifera-
tion but also cell differentiation. We are trying to
develop a new strategy of molecular targeting therapy
for gastrointestinal, breast and thyroid cancers by
application of these cell-differentiating factors.

Research Grants

･ Clonal analysis of isolated intestinal metaplastic
glands of stomach using X linked polymorphism

･ Quantitative detection of micrometastases in the
lymph nodes of gastric cancer patients with real-time
RT-PCR

･ Histopathological change and expression of genes
and proteins in chief cells through gastric carcino-
genesis in rodent models

･ Sublethal endotoxin administration evokes super-
resistance to systemic hypoxia.

･ Telomeres and telomerase activity in digestive and
endocrine organs: Clinical application to the diagno-
sis and therapy.
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Past Research and Major Accomplishments

Between late 1970’s and early 1980’s, I have devel-
oped the application of ultrasound to the various
treatment modalities of hepatobiliary diseases. First, I
have developed the percutaneous transhepatic cholan-
giography (PTC) and the percutaneous transhepatic
biliary drainage (PTBD) method under ultrasound
guidance. With these methods, intrahepatic biliary
tract was punctured selectively and drainaged directly
by real-time guidance. Ultrasound-guided PTC and

PTBD methods are simple and easy to perform and
now are widely used over the world. I also investigat-
ed precisely the anatomy and its variation of the
intrahepatic portal branches for the first time by the
ultrasound examination. Before this work, informa-
tion on its anatomy was obtained mainly by the study
of the cadaveric liver which was somewhat mal
understood or by the angiographic studies which by
itself does not allow a precise evaluation on each
patients. I then developed an intraoperative ultra-
sound probe and it was facilitated liver surgery for the
first time in the world. By its usage, the positional
relationship between the tumor and intrahepatic vas-
culobiliary structure can be understood during the
hepatic parechymal transection. This is particularly
important in liver resection in cirrhotic liver because
the examination of the tumor by bimanual palpation
is difficult in such cases. Further, I developed the
method to resect anatomically the Couinaud’s seg-
ment by the aid of ultrasound and so-called staining
technique of the intrahepatic portal branch. This
small but anatomical resection is now accepted as a
standard procedure for the patients with hepatocellu-
lar carcinoma de facto and called also as ‘Makuuchi’s

Department of Hepato-Biliary-
Pancreatic Surgery /
Department of Artificial
Organ and Transplantation

Outline and Research Objectives

In September 1893, Professor Sankichi Satoh founded “the Second Department of
Surgery, University of Tokyo”. He was a pioneer of visceral surgery in Japan and he also
founded the Japanese Society of Surgery in 1899. His pupils, professor Waichiroh Okada,
professor Keizo Doi, professor Hisashi Ishihara founded departments of otorhinolaryngolo-
gy, dermatology, and dental surgery, respectively at Unversity of Tokyo Hospital.

In May 1952, professor Seiji Kimoto became the 5th chairman of our department. He was
a pioneer of cardiovascular surgery in Japan, and founded the department of thoracic sur-
gery in 1964. In the same year, he also performed the first case of kidney transplantation in
Japan.

In July 1971, professor Shigeru Hatano, the 6th chairman, founded the department of
Pediatric Surgery.

In April 1994, I (professor Masatoshi Makuuchi) became the 10th chairman. I started liv-
ing donor liver transplantation on January 31st, 1996 and has done 191 cases by the end of
September 2002. As the result of the shift to the Graduate School of Medicine, the three
Departments of Surgery were transformed to one Department and 6 divisions in April 1998.
Our second Department of Surgery took charge of “Hepato-Biliary-Pancreatic Surgery
Division, andArtificial Organ and Transplantation Division”.

Our current main research objectives are surgical treatment of hepato-biliary-pancreatic
cancer, liver transplantation, and development of artificial liver.
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procedure’. Based on the findings of the liver anato-
my, I have developed and performed, besides the
above described anatomical resection, central bisec-
torectomy or right paramedian sectorectomy. This can
be considered a remarkable advance in the era when
solely the right or left hepatcetomy was performed as
anatomical hepatc resections.

Development and application of intermittent
hemihepatic or total inflow occlusion technique is also
a fruit of my effort in this period. In 1980’s, total
inflow occlusion was sporadically carried out over the
world. But it was used always as a continuous manner
and maximum length of the occlusion was considered
60 minutes. Moreover, it was almost a central dogma
that the cirrhotic liver could not tolerate the inflow
ischemia. Since intermittent ischemia was a recycle of
ischemia/reperfusion injury it was believed to be
worse than continuous ischemia. In these circum-
stances, I, for the first time, proved the inflow occlu-
sion can be applied to cirrhotic liver and intermittent
inflow occlusion can be applied safely and better than
continuous occlusion technique.

The development of various operative procedures
preserving the thick short hepatic vein as a drainage
vein of right lateral sector and scarifying the right
hepatic vein is the achievement of this period. In
addition, I first demonstrated the right hepatic vein
can be safely divided and ligated extrahepatically if
the inferior vena cava ligament was divided and cut
prior to the dissection. These vein and ligament are
now called as ‘Makuuchi’s vein’ and ‘Makuuchi’s liga-
ment’ worldwide.

Extended right hemihepatectomy is often neces-
sary in the surgical treatment of hilar cholangiocarci-
noma. Such a procedure may lead to the increased
risk of postoperative liver insufficiency. I have devel-
oped and applied the preoperative portal vein
embolization (PVE) to induce the atrophy of the liver
to be resected and thus induce the compensatory
hypertrophy of the liver part to be preserved after the
resection. In 1982, I performed the first case of PVE in
the world. This method is simple to apply and now is
widely applied all over the world.

By virtue of the development of these procedures
and improvement in the technical skill, the operative
mortality of liver resection in my institute is almost
zero including that for the cirrhotic liver and for the
hilar cholangiocarcinoma compromized with obstruc-
tive jaundice.

In June 1990, I started living donor liver transplan-
tation (LDLT). Based on my own experience of LDLT,
I have proposed a formula that allows the calculation
of the ideal liver volume to the recipient or the donor
used the preoperative decision of what kind of donor
hepatectomy should be performed. This formula is
now called as ‘Makuchi’s formula’. In 1993, I per-

formed successfully for the first time in the world the
adult-to-adult LDLT using left hemiliver. Following
this success, I have carried out adult-to-adult LDLT
including emergency transplantation for patients with
fulminant hepatic failure. The number of patients
undergoing LDLT until now exceeds 200 cases with
less than 10 % overall mortality. Recent my contribu-
tion to this field is the establishment of the feasibility
of the right lateral sector graft and the establishment
of the criteria for reconstruction of the middle hepatic
venous tributaries in case of right hemiliver graft.

Current Research

I have established a safe and effective hepatic
resection techniques based on the liver anatomy and
challenged repeated hepatic resections for recurrent
liver tumors including hepatocellular carcinoma (HCC)
and metastatic tumors. As one of the top institutes of
hepato-biliary surgery in the world, we have achieved
no mortality and minimum morbidity hepatic resec-
tion in recent series of patients, and we have encour-
aged surgeons worldwide. The accumulated clinical
data will reveal the long-term results that demon-
strate the advantages of surgical treatment for liver
tumors. The molecular biological investigations of
liver tumors will elucidate the biological behaviors
and prognostic factors of these malignant diseases.
However, there are a number of patients with HCC
who are not candidates for hepatic resection because
of the limited liver functional mass. Since Milan group
reported promising results of orthopic liver transplan-
tation for HCC in selected cases, I have started living
donor liver transplantation (LDLT) for recurrent HCC.
As one of the treatment options for HCC, LDLT will
be commonly performed in Japan. The indications for
cadaveric liver transplantation for HCC have been lim-
ited because of donor shortage. I am trying to expand
the indications of LDLT for HCC beyond the Milan
criteria. The long-term results may clarify the indica-
tions for LDLT for HCC.

Strong and co-workers reported the first successful
transplantation from a living donor (LDLT). LDLT is
mainly conducted in an attempt to alleviate the short-
age of donor organs and to decrease mortality among
children awaiting transplants. I started the LDLT pro-
gram in 1990 when I was in Shinshu University. The
indications of LDLT expanded to the adults and I per-
formed the first successful case in 1994. After I
moved to University of Tokyo, I started the program
in 1996. Until September 2002, I accumulated 191
cases. The mortality rate of the patients is less than
10%, which is much superior to the world standard.

The major limitation for LDLT for adults is the
adequacy of the graft size. To overcome this problem,
I devised the left liver plus caudate lobe graft with its
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venous reconstruction. The caudate lobe can provide
about a 7% increase in graft weight, which contributed
the less frequent cholestasis after the operation. The
right liver graft is now most commonly used graft in
LDLT for adults. The right liver graft is usually har-
vested without the trunk of the middle hepatic vein.
However, this type of grafts can cause severe conges-
tion of the right paramedian sector because middle
hepatic vein often drains the considerable part of this
sector. Middle hepatic vein drainage into the recipi-
ent’s venous system can be reconstructed using vein
grafts. This provides a functioning liver mass compa-
rable to an extended right liver graft. I firstly pro-
posed reconstruction criteria.

Right liver harvesting from living donors is some-
times dangerous when the volume ratio of right liver
is large. Some donors have larger right lateral sector
compared with left liver. I firstly performed LDLT
suing this type of graft.

List of On-going Research Projects

1) Hepato-pancreato-biliary surgery
Extended hemihepatectomy for hilar bile duct car-
cinoma
Development of ultrasonic diossector equipped
with electrocautery
Liver resection of liver metastases from GIST
Long-term evaluation of two-staged pancreatico-
duodenectomy
Intraoperative ultrasound-guided direct pancre-
atography
Liver hypertrophy after hepatopancreatoduodenec-
tomy
Resection of S4inf during hepaticojejunostomy
Reconstruction of superior mesenteric vein using
cryopreserved homograft vein
Repeated hepatic resection for colorectal metas-
tases
Risk factors for biliary leakage after liver resection
Arterial buffer response in cirrhotic patients
Evaluation of hepatic functional reserve using GSA
scintigraphy
Resection of IVC wall and/or root of hepatic vein
in colorectal metastasis
Effect of cimetidine on the postoperative recur-
rence in HCC patients
Disruption of pRb-p16INK4 pathway: a common
event in ampullary carcinogenesis
Qualitative and quantitative analysis of des-
gamma-carboxy prothrombin (DCP) in cancerous
and non-cancerous liver tissue of patients with
HCC
Protein induced by Vitamin K absence or antago-
nist II absence (PIVKA-II) in cancerous and non-

cancerous liver tissue of patients with HCC
Serum anandamide levels in infection

2) Transplantation
Diagnostic criteria for fungal infection in post-
transplant patients
Quality of life in donors for LDLT
Argorythms for the timing of liver biopsy after
LDLT
Effect of hANP in post-transplant oliguria
Serological marker for early detection of carinii
pneumonia
Reconstrucrion of venous tributaries in right liver
graft (long-term outcome)
Re-evaluation of the Milan’s criteria for the indica-
tion of cadeveric liver
transplantation to patients with hepatocellular car-
cinoma
Donor inflow occlusion technique in living donor
liver transplantation
Liver regeneration in donors
Development of anti-septic biliary drainage tube
for LDLT

3) Artificial Organ
Artificial liver for xeno-cross circulation and clini-
cal application
Artificial liver and transgenic pig for clinical appli-
cation
Development of artificial erythrocyte for liver sup-
port system
Reconstruction of liver tissue using bone marrow
transplantation

Future Prospects

Beyond the technical challenges are various med-
ical issues that perhaps need to be given greater atten-
tion in the future. LDLT has come to address a health
concern of epidemiologic dimension in Japan, namely
hepatitis B and C and consequently occurred hepato-
cellular carcinoma. Recurrent disease after liver trans-
plantation remains a major threat and efforts aimed at
prevention and cure have to continue.

Issues related to immunosuppression have to be
tackled and induction or facilitation of graft tolerance,
which may not be as elusive in LDLT, is yet to be
achieved. Management of infection in the immuno-
suppressed transplant patient is a peculiar challenge
that transplant specialists must face in the near
future.

Research project of artificial liver device is almost
close to clinical use for the bridge to liver transplanta-
tion for the patients with liver failure. Recent advance
of research about the regeneration medicine has
demonstrated the possibility of hepatocyte differenti-
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ation from bone marrow or embryonic stem cells. For
the treatment of fulminant liver failure, the human
hepatocytes cultured and expanded from bone mar-
row will be used in the future.

Research Grants

1999-2001 Improvement of surgical treatment for biliary
cancer.
Grant for the prevention of cancer, the ministry of
health and labor
4,800,000 yen

1999-2001 Artificial liver for xeno-cross circulation and
clinical application
Grant from the ministry of education and science
(A)(2)
35,800,000yen

2000-2001 Clinical improvement and development of
organ transplantation
Grant for the human genome and regeneration, the
ministry of health and labor
4,500,000 yen

2000-2001 Research on intractable liver disease
Grant for intractable diseases, the ministry of health
and labor
1,000,000 yen

2001-2002 Artificial liver and transgenic pig for clinical
application
Grant for advanced medicine (A), the ministry of
health and labor
196,840,000 yen
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Past Research and Major Accomplishments

1) Clinical accomplishment
We have been applying endoscopic procedures to

clinical practice as less invasive treatment modalities.
For example, we are the pioneers of pye-
olureteroscopy, by which the upper urinary tract dis-
eases are endoscopically managed.

We have developed new prognostic predictors
such as fluorescence in-situ hybridization analysis of
exfoliated urothelial cells for bladder cancer recur-
rence. We examined accuracy of diagnostic proce-
dures for voiding dysfunctions and detected anatomi-
cal and electrophysiological abnormalities of the stri-
ated urethral sphincter in stress urinary incontinent

women.
As the new treatment modalities, dendritic cell

immunotherapy was successfully performed in
patients with metastatic renal cell carcinoma.
Magnetic stimulation of the sacral roots was devel-
oped to improve urinary incontinence.

2) Basic research
In oncology field, we found that hepatocyte

growth factor, IL4, Fas ligand or caspase-1 enhanced
the invasiveness of renal cell carcinoma, and that anti-
apoptotic Bcl-2 proto-oncogene expression increased
resistance of human prostatic cancer cells to various
apoptotic stimuli. For bladder cancer we detected fre-
quent agreement of genetic alternations (loss of het-
erozygosity at 10 microsatellite loci and methylation
of p16INK4 CpG-island) in cancerous mucosa and “nor-
mal” bladder mucosa, suggesting morphologically nor-
mal epithelium possesses genetic or epigenetic aberra-
tions common with cancer.

In nephrology we produced a knockout mouse
model of autosomal dominant polycystic kidney dis-
ease (ADPKD) with a targeted deletion of Pkd1.
Homozygote embryos developed hydrops, cardiac
conotruncal defects and renal cystogenesis partly
through the E-cadherin-b-catenin-c–MYC pathway
and tyrosine phosphorylation of EGFR and Gab1.
Maternally-administered pioglitazone, a thiazolidine-
dione compound, improved survival of knockout
embryos, the degree of renal cystogenesis and
endothelial dysfunction, suggesting thiazolidine-

Department of Urology

Outline and Research Objectives

Originally, our department had been attached to Department of Dermatology since 1890,
later in 1926, the current department of urology was founded. Initially, urology dealt with
urinary tract infection, especially gonorrheal urethritis. Subsequently, its scope has been
expanded dramatically and now is covering the diseases of the adrenal gland, the kidney,
the urinary tract and the male genital system by means of surgical and non-surgical proce-
dures. Its subspecialty includes pediatric urology, neurourology, female urology, renal trans-
plantation, vascular surgery, endocrine surgery and geriatric urology. For this reason, urolo-
gy in these days is beyond a section of surgery.

During these progresses, we have been taking national and international leadership in
developing and applying the new or minimally invasive treatment modalities. They are
exemplified by endoscopic management of the diseases in the upper urinary tract, extracor-
poreal shock wave lithotripsy (ESWL), laser therapies for prostatic hypertrophy and laparo-
scopic adrenalectomy or nephrectomy substituting open procedures. Nowadays we are
expanding the frontier by introducing less invasive surgeries or more sophisticated treat-
ment modalities to urology. This expansion is supported by incorporating updated cellular
and molecular biology to clinical medicine.
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diones as a new therapeutic for ADPKD.
Other basic investigations include transplantation

research to improve graft survival by expressing IL4
or Fas ligand in the graft, and pharmacologic research-
es to examine adrenoceptor expression in the prostate
or to apply adrenomedullin, a vasorelaxant peptide, to
erectile dysfunction and nephron sparing surgery.

3) Investigation in urinary virology
Over these 15 years, we have been investigating

the mode of infection in urinary polyomavirus JC
virus (JCV) that causes progressive multifocal leukoen-
cephalopathy in immuno-compromized patients. It
has long been known since 1970’s that JCV is ubiqui-
tous in the human population and infects children
asymptomatically. However, other characteristics of
JCV had not been elucidated further. From our long-
run study for about 15 years, many facts have been
elucidated. JCV persists and replicates in renal tissue
throughout life and is shed frequently into urine after
late adolescent and the excretion rate exceeds 60%
after around age 50.

The main mode of transmission of JCV is from
parents to children through long term cohabitation.
During the course of study, we have identified 3
major types of JCV, types A, B and C, according to
their DNA sequence variance. A distinct relationship
was demonstrated between JCV genotypes and
human races. Type A is predominant in Caucasian
and type B predominates in Asian, while most
Africans have type C, which is verified by phylogenet-
ic tree analysis. Recently Japanese-Americans have
shown to reserve their original or Japanese type of JC
virus, which supports the hypothesis that JCV is
transmitted mostly within the family through long-
term cohabitation. As of the end of September in
2002, many urine samples have been collected from
across the world more than 50 different countries. In
a result, JCV can be classified into at least 12 JCV
genotypes that occupy unique domains in the world.
Each of 12 JCV genotypes has a special association
with distinct human population. Those results have
been published in 20 papers of PNAS, J of Virology,
Virology, J of Infectious Diseases, and so on.

Current Research

We are more and more concentrating on prostate
cancer as the target disease. The expression level of
estrogen receptor and its responsive genes are ana-
lyzed to further understand molecular mechanisms of
responsiveness of prostate cancer cells to estrogens.
The expression level of these molecules in human
specimens is investigated for predictability of clinical
progression of the prostate cancer. Cadherin and its
variant forms are also investigated for its predictabili-

ty of invasion and metastasis of the prostate cancer,
urinary bladder cancer and renal pelvic cancer.
Genetic variant of metabolic activation of estramus-
tine phosphate is analyzed for individual patients
with hormone refractory prostate cancer to minimize
adverse events associated with the agent.
Laparoscopic surgery has been established for adrena-
lectomy, and now being used for prostatectomy,
nephrectomy and nephroureterectomy. Treatment for
advanced cancer is a challenge in oncology. A new
combination chemotherapy regime including paclitax-
el and cis-platinum is attempted for metastatic
prostate and bladder cancers. Tissue oxidative stress,
which is measured by the ratio of reduced-to-total co-
enzyme Q contents, is now investigated in relation to
carcinogenesis, invasion and metastasis of prostate
cancer in rats.

Apart form prostate cancer we are developing
instruments to measure symptoms and quality of life
to assess the efficacy of treatment for voiding dys-
function. As an innovative treatment modality for
benign prostatic hyperplasia, high-intensity-focused
ultrasound that evaporates prostatic tissue is being
applied to reduce the urethral obstruction. Alpha-
adrenoceptor is known to mediate tonus of bladder
outlet. Knock out mice of the receptors are being
investigated for their voiding habits and physiological
characteristics of the prostate and bladder. We are
exploring genetic abnormality in recurrent stone for-
mers with special interest in genes related to sodium
dicarboxylate cotransporter, which transports citrate
in renal tubules. For virology we are now examining
the offspring of mixed marriages to address the issue
of whether JCV has a paternal or maternal bias to its
transmission to children. JC virus genotypes in AINU
people and Antarctic people are analyzed to obtain
further information on migration of human-beings in
the history..

Future Prospect

Of clinical relevance, improving skills for endo-
scopic surgeries, especially for laparoscopic procedures
are mandatory.

In the field of basic research, tailor-made medicine
for advanced prostate cancer will be mainly pursued
hereafter, as well as elucidating the pathogenesis of
urological malignancies. Besides oncology, clinical and
basic research will be performed in the fields of neu-
rogenic bladder, female urology, geriatric urology,
urolithiasis, erectile dysfunction and urinary virology.

Research Grants

1. Grant source Grant-in-Aid for Scientific Research (A)
from the Ministry of Education, Science, Sports and
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Culture, Japan Research title Application of gene
therapy in urologic oncology Principle investigator
Tadaichi Kitamura Fund amount 28,800,000 Yen
Term 1999-2002

2. Grant source Grant-in-Aid for Scientific Research (C)
from the Ministry of Education, Science, Sports and
Culture, Japan Research title Prevention of prostate
carcinogenesis by suppressing tissue oxidative stress
Principle investigator Yukio Homma Fund amount
3,200,000 Yen Term 2001-2004

3. Grant source Grant-in-Aid for Scientific Research (B)
from the Ministry of Education, Science, Sports and
Culture, Japan Research title Functional role of
adrenoceptor subtype in lower urinary tract obstruc-
tion in knockout mice Principle investigator
Nobutaka Ohta Fund amount 14,700,000 Yen Term
2001-2002

4. Grant source Grant-in-Aid for Scientific Research (C)
from the Ministry of Education, Science, Sports and
Culture, Japan Research title Estrogen receptors and
estrogen receptor responsive genes in prostate cancer
and benign hyperplasia Principle investigator Satoru
Takahashi Fund amount 4,000,000 Yen Term 2002-
2003

5. Grant source Grant-in-Aid for Scientific Research (C)
from the Ministry of Education, Science, Sports and
Culture, Japan Research title Role of cadherins in
invasion and metastasis of prostate cancer Principle
investigator Kyoichi Tomita Fund amount 3,600,000
Yen Term 2001-2002
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Past Research and Major Accomplishments

1. Preoperative radiotherapy for lower rectal can-
cer

Preoperative radiation therapy for advanced rectal
cancer has been reported to reduce local recurrence in
studies in Western countries, but its effectiveness has
not yet found wide acceptance in Japan. The reason
for this seems to be that although the local recurrence
rate is lower in the irradiated group than that in the
non-irradiated group in studies in Western countries,
the rate shows values around 10% (7.8% to 12.4 %),
which is almost equal to or somewhat higher than the
rate after surgical treatment alone in Japan. This

might be due to the difference between Western
countries and Japan in terms of surgical procedure in
that the importance of regional lymphadenectomy
including lateral node dissection has been emphasized
for advanced lower rectal cancer in Japan. Thus,
extended lymphadenectomy including lateral node
dissection (EXT-L) contributes to a low incidence of
local recurrence of lower rectal cancer. However, EXT-
L is frequently associated with impairment of sexual
and urinary functions. We therefore compared the
effectiveness of preoperative radiotherapy with that
of EXT-L in a prospective, randomized, controlled
study as well as a retrospective analysis. Our studies
have suggested that lateral node dissection is not nec-
essary in terms of curability for patients with
advanced carcinoma of the lower rectum who under-
go preoperative radiotherapy (reprint numbers 1 and
2).

Thus, preoperative radiotherapy reduces the rate
of local recurrence and improves the chance of sur-
vival in patients with resectable, advanced rectal carci-
noma. However, because not all tumors respond simi-
larly to radiation, sorting out suitable patients is
required to irradiate tumors rationally. Therefore, we
investigated the predicting values of radiosensitivity
in human rectal carcinoma. Specifically, p53,
p21/WAF1 and Ku protein expressions in preradiation

Department of 
Surgical Oncology

Outline and Research Objectives

The Department of Surgical Oncology was taken over from the First Department of
Surgery, which was established in 1893. Dr. Tetsuichiro Muto, who was the ninth Professor
of the First Department of Surgery, was appointed as the first Professor of the Department
of Surgical Oncology in 1997 based on the introduction of a new system for postgraduate
education. Dr. Hirokazu Nagawa was appointed as the second Professor of this department
in 1999.

The main research objective in this department is to augment quality of life in patients
with malignant disorders by applying knowledge of radiology, molecular biology, cell biolo-
gy and immunology to clinical setting as well as surgical techniques.

The Department of Surgical Oncology provides comprehensive evaluation, diagnosis,
treatment and management for adult patients with both general and oncologic surgical
problems, in the ambulatory as well as inpatient setting. Additionally, surgical specialities in
the department include the treatment of benign and malignant disorders of the breast and
management of malignancies of the gastrointestinal tract (esophageal, gastric, and colorec-
tal). The department is also well known for its innovative therapy for inflammatory bowel
disease. Department specialists have expertise in biological cancer immunotherapy,
chemotherapy for a variety of malignancies, and radiotherapy for rectal cancer. The depart-
ment was responsible for 309 inpatients and 18,845 outpatients in the 2000 fiscal year, and
402 inpatients and 16,663 outpatients in the 2001 fiscal year.
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biopsy specimens from patients with primary rectal
carcinoma were analyzed immunohistochemically.
The proteins of p53 and p21 are those related to cell
cycle and apoptosis pathways, and Ku protein is relat-
ed to the repair of damaged DNA. Our studies have
indicated that immunohistochemistry detection of
p53, p21 and Ku expressions may be useful parame-
ters for selecting patients with rectal carcinoma for
preoperative radiotherapy (reprint numbers 3 and 4).

2. Appropriate application of chemotherapy to
patients with colon carcinoma

A combined administration of 5-fluorouracil (5-FU)
and leucovorin is regarded as a standard chemothera-
py for patients with colon carcinoma. Not all tumors,
however, respond similarly to the regimen of
chemotherapy. Therefore, we investigated the predict-
ing values of chemosensitivity in patients with colon
carcinoma from viewpoints of metabolism and apop-
totic effects of 5-FU on the tumors. Specifically, we
investigated the effects of thymidylate synthase (TS)
and dihydropyrimidine dehydrogenase (DPD) from
metabolic aspects and Bcl-2 family from apoptotic
aspects on the colon carcinoma. Our studies have
indicated that TS is a prognostic factor for colon carci-
noma, and that 5-FU adjuvant chemotherapy is appro-
priate for colon carcinoma with high expression of TS
and low expression of DPD (reprint number 5). Our
studies have also suggested that the ratio of Bcl-XL

(apoptosis inhibitor) to Bax (apoptosis inducer) is
related to chemosensitivity to 5-FU (reprint number
6).

3. Analysis of cell functions from the viewpoint of
anti-tumor immunity

Immunotherapy using dendritic cells (DCs) is a
modality for cancer patients. We have analyzed char-
acteristics of DCs for the purpose of applying effective
DCs to clinical setting. We have demonstrated for the
first time the direct activation of human natural killer
(NK) cells by DC-NK cell interaction in vitro, suggest-
ing that DCs may have a central role linking the
innate and adaptive immune responses. Moreover, in
stimulating NK cell function, peripheral blood DCs
appear to have a different potential from monocyte-
derived DCs. Furthermore, the function of dendritic
cells (DCs), antigen-presenting cells that can initiate
and regulate cellular and humoral responses, is highly
influenced by their level of maturation. Immature DCs
may be harmful in anti-tumor immunotherapy,
because they can induce immunotolerance rather than
immunostimulation. With respect to this issue, we
have demonstrated that DC culture in an anti-CD40
monoclonal antibody-immobilized plate in medium
supplemented with interferon-gamma has a positive
impact on DC maturation and may be optimal for elic-

iting an antigen-specific T-cell response without the
need for CD4+ T-helper epitopes (reprint number 7).

Another candidate of effector cells on the anti-
tumor immunity is a subset of natural killer (NK) cells
in the liver, which are enhanced by alpha-glycosylce-
ramides. Alpha-glycosylceramides induce antitumor
immunity in various murine cancer models. Our
observations have strongly suggested the potential
usefulness of alpha-glycosylceramides for
immunotherapy of liver cancer in humans based on
their ability to activate CD3-CD56+ NK cells in the
liver (reprint number 8).

4. Experimental analysis of hematogenous and
lymphatic metastasis on gastrointestinal cancers

We have made efforts to elucidate the mechanism
of hematogenous and lymphatic metastasis on gas-
trointestinal cancers using a flow adhesion system.
With respect to hematogenous metastasis, cultured
colon cancer cells bound to laminin (LM), but not to
fibronectin or vitronectin under the physiological
shear condition. Most of the tethered cells did not
roll, but arrested immediately and spread within 10-
30 min on LM under the continuous presence of shear
flow. Our data have suggested that LM can mediate
from tethering to spreading of colon cancer cells
under the blood flow and plays an essential role in
hematogenous metastasis. Our studies have also sug-
gested that E-selectin alone can mediate colon cancer
cell lodgment and subsequent metastasis without the
contribution of integrin molecules and that the differ-
ent distribution of E-selectin ligands may affect the
adhesion behavior of colon cancer cells in flow condi-
tions (reprint number 9).

With respect to lymphatic metastasis, our studies
have indicated high affinity between cancer cells and
lymphatic endothelial cells (LEC), and suggested that
lymph node metastasis arises from cancer cells adher-
ent to LEC, which can be augmented by an inflamma-
tory stimulus.

5. Projects on upper gastrointestinal tract
Although our study is mainly focused on colorectal

cancer, we have also investigated and achieved gastric
and esophageal cancers in terms of scientific research
as well as surgical techniques. Recently, we identified
X-chromosome-linked inhibitor of apoptosis protein
(XIAP) and the gene was designated as hRFI, standing
for human Ring Finger homologous to IAP type.
Northern blot analysis showed that in 70% (14 out of
20) of esophageal cancer patients, expression of hRFI
in cancerous regions was two or more times higher
than in the corresponding normal tissues (reprint
number 10). The other major accomplishment in this
field is listed as follows.
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1. p21 Waf1/Cip1 expression is a prognostic marker
in curatively resected esophageal squamous cell
carcinoma, but not p27Kip1, p53, or Rb

2. Local resection with lymphadenectomy for early
gastric cancer

3. Quantative analysis of the cyclin expression in
human esophageal cancer cell lines

4. Extended lymph node dissection for gastric cancer
cases with N2 lymph node metastasis

5. Microvascular anastomosis for additional blood
flow in reconstruction after intrathoracic
esophageal carcinoma surgery

6. Prognostic significance of non-gastric malignancy
after treatment of early gastric cancer
The relationship of macroscopic shape of superfi-

cial esophageal carcinoma to depth of invasion and
regional lymph node metastasis.

Current Research

The clinical and academic interests of our depart-
ment are the upper and lower gastrointestinal tract.
We have begun to apply the techniques used in
molecular and cellular biology to our research based
on the past research and major accomplishment men-
tioned above. The following are the major themes
under research.

1. Cancer therapy targeting to the tumor vessels
2. Immunotherapy with dendritic cells
3. Modulated chemotherapy in association with gene

therapy
4. Genetic analysis of colorectal cancer and adenoma
5. Carcinogenesis in superficial early colorectal can-

cer
6. Prognostic factor of early colorectal cancer
7. Genetic alterations in synchronous and metachro-

nous multiple colorectal cancers
8. Microsatellite instability and a risk of developing

multiple colorectal cancers
9. Surveillance program following colectomy for col-

orectal cancer
10. The mechanism of liver metastasis of colorectal

cancer
11. Genetic alterations in ulcerative colitis
12. Association study of candidate genes in ulcerative

colitis
13. Carcinogenesis in ulcerative colitis
14. Cancer surveillance in ulcerative colitis
15. Association study of candidate genes in Crohn’s

disease
16. Angiogenesis inhibition in peritoneal metastasis of

gastric cancer

Future Prospects

Research projects described in the past research
and the current research are continuously pursued in
our department. More specifically, we are interested
in cancer therapy targeting angiogenesis resulting
from tumor development, immunotherapy with den-
dritic cells and effective chemotherapy for patients
with cancer. We are also interested in investigating
what mechanism is involved in metastasis, and how
the metastasis is inhibited or suppressed in cancer
patients.

It is considered that the need for appropriate clini-
cal and psychological care for outpatients is increasing
due to the rising number of patients with intractable
malignant diseases. The number of major operations
for elderly patients is also increasing. Taking all these
trends into account, we need to make greater endeav-
ors in our clinical practice and research in order to
meet the demands of today’s society.

Research Grant

1. Grant-in-Aid for Scientific Research from the
Ministry of Education, Culture, Sports, Science and
Technology of Japan, 1997-2001, ¥112,800, 000

2. Grant-in-Aid for Scientific Research from the
Ministry of Health, Labor and Welfare of Japan,
1997-2001, ¥45,500,000

3. Grant-in-Aid for Scientific Research from the
Ministry of Public Management, Home Affairs, Posts
and Telecommunications of Japan, 1997-2001,
¥140,600,000
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Department of Dermatology

Outline and Research Objectives

Department of Dermatology has been chaired by Kunihiko Tamaki M.D.Ph.D. since
1994. The Department of Dermatology celebrated its 100th anniversary in 1990. Originally it
was founded as the Department of Dermatology and Urology, which also encompassed
venereology. In 1946 the Department of Dermatology was separated from that of Urology.
Department of Dermatology had its branch department in Branch Hospital for about 50
years until these two departments joined last year. A professor, two associate professors,
four lecturers and nine associates take part in in-patient and out-patient cares as well as
research and teaching activities. We usually have around 10 residents and 8 students of doc-
toral PhD. course. Thirty doctors who basically belong to our department are currently out
in affiliated hospitals mainly engaged in clinical works there. Additionally there are four
staff members abroad in the US and involved in advanced research activities in cell biology
and molecular biology as postdoctoral fellow.

We have specialized out-patient clinic in which some of doctors who are in affiliated hos-
pitals also participate and each specialized service reflects its own research field in a disease
oriented manner.

Of course these specialized groups performing their clinical and reseach activities are not
exclusive, and there are increasing communications in our department as well as with other
departments. Specialized out-patient clinic include the following; atopic dermatitis, psoria-
sis, collagen diseases including systemic sclerosis, SLE and dermatomyositis, skin surgery
and laser surgery including malignant melanoma, squamous cell carcinoma and basal cell
carcinoma, and infection especially fungal infection. These clinical groups are divided into
three main research groups;

Immunology and allergology group, 2) collagen disease group and 3) skin surgery group.
Immunology and allergology group engaged in atopic dermatitis and psoriasis clinic and
focuses on Langerhans cell and keratinocyte biology research including cytokine and
chemokine. Collagen group engaged in collagen disease clinic and focuses mechanisms TGF-
β and collagen. Skin surgery group engaged in skin surgery and laser surgery clinic and
focuses of tumor growth, metastasis, fibrosis and dermatoscopic clinical study. Research
groups are maintained by associate professor or lecturer. These senior investigators have ten
to fifteen year experience as dermatologist and more that seven year experience of research
in Japan as well as in U.S.A. They have one to three associates and students of Ph.D. course
to extend their research. Professors participate and understand the research activities in this
department through conferences which are usually held once to twice a month by each
research group.

Faculties and Students

Professor and Chairman Kunihiko Tamaki M.D. Ph.D.(1994-)
Associate Professors Kanako Kikuchi M.D. Ph.D.

Akihiko Asahina M.D. Ph.D.
Lecturer Mayumi Komine M.D. Ph.D.

Hironobu Ihn M.D. Ph.D.
Hidehisa Saeki M.D. Ph.D.
Takahiro Watanabe M.D. Ph.D.

Associate .................................9
Graduate student ....................8
Secretary .................................3

Past Research and Major Accomplishments

1) Immunology and allergology group: 
We established a method to purify

murineLangerhans cells(LC), which comprise from
one to three percentage of epidermal cells, over 95%
purity in each experiment and conducted a series of
experiments. We found that murine LC produced IL-
12 which is a key cytokine for Th1 induction and that
IL-12 production was inhibited by GM-CSF and
enhanced by TGF-b1. Furthermore we found prion-
related protein was expressed in LC as well as ker-
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atinocytes. Prion-related protein is maintained on LC
after culture suggesting its participation of LC in
peripheral inoculation of prion disease. With regards
to atopic dermatitis (AD) we found that lesional skin
of NC/Nga mice, which exhibit AD like skin lesion,
shows enhanced expression of Th2 chemokine
TARC/CCL17 and MDC/ CCL22 and their receptor
CCR4. We extended this to human AD and other skin
diseases such as bullous pemphigoid, an autoimmune
blistering disease and mycosis fungoides, cutaneous T
cell lymphoma, all exhibit hypereosinophilia and high
serum IgE and found that TARC, MDC and CCR4 are
involved in these diseases.

2) Collagen disease group: 
TGF-β has been implicated in the pathogenesis of

fibrosis. In collaboration with skin surgery group we
showed upregulated expression of TGF-β receptors in
lesional skin of fibrosis such as systemic sclerosis and
localized scleroderma and that upregulated expression
of TGF-β receptors is implicated in fibrosis. Fibroblast
proliferation is also important in fibrosis as well as
wound healing. We demonstrated that fibroblast pro-
liferation is mediated via extracellular signal related
kinase (ERK)-dependent pathway. We also studied the
expression of tissue inhibitor of metalloproteinases
(TIMPs) and showed that TIMP2 was upregulated by
IL-4 via p-38 mitogen-activated protein kinase
dependent pathway. With regards to clinical research
we investigated the prevalence and clinical signifi-
cance of various autoantibodies in collagen diseases.
We also studied the levels of various cytokines and
adhesion molecules and their significance.

3) Skin surgery group: 
We investigated progressive and metastatic factors

in malignant melanoma and other skin tumors. We
found dysregulated expression of TGF-β and its recep-
tor in basal cell carcinoma and also found that pattern
of basal cell keratin 14 expression is a possible marker
for tumor progression in Bowen’s disease. We also
reported TIMP-1 and TIMP-2 differently regulate the
growth of human melanoma cell lines. With regards
to clinical research we established criteria for the diag-
nosis of pigmented plantar nevi which is useful to dif-
ferentiate pigmented nevi from early acral lentiginous
melanoma. We also proposed criteria to differentiate
Hutchingson’s sign seen in malignant melanoma from
subungual nevus.

Current Research

1) Immunology and allergology group: 
Using the TGF-β primed LC we are trying to

induce Th1 instead of Th2. We succeeded in inducing

Th1 in vitro and trying to induce Th1 in vivo. We con-
tinue to characterize murine LC and found LC express
Toll-like receptor (TLR)-2 3 4 and 9. We are trying to
induce Th1 using these receptors. From the results of
mouse and human study we are trying to establish
K14-TARC transgenic mice to further characterize the
significance of TARC expression in the epidermis.
With regards to clinical research we are analyzing
gene polymorphism of AD and proriasis such as
Eotaxin, TARC, IL-13 and IL-12. We are also investi-
gating the CTACK/CCL27 expression of AD and psori-
asis. We are analyzing the human peripheral blood
dendritic cells (DC) for the expression of cutaneous
lymphocyte associated antigen (CLA), fucosyltrans-
ferase VII, CCR4 and CCR10, and their function.

2) Collagen disease group: 
We are studying the interaction of transcription

factors Sp 1, Smad 3 and p300/CBP and the signifi-
cance of these transcriptional factors in TGF-β
induced collagen gene upregulation. PKC is important
in collagen accumulation, thus we are studying the
regulation of collagen deposition by PKC especially
PKC a and PKCd The regulation of TGF-β receptors by
various cytokines such as EGF and TNF-α are now
being studied. We found overexpression of aVb5 and
Vb3 integrin on fibroblasts from fibrotic tissue. The
function of this is under investigation using stable
transfectants of integrins. We also are studying the
regulation of tenasin gene expression by IL-13, PDGF
and TGF-β.

3) Skin surgery group: 
We are now trying to establish the significance of

sentinel lymph mode biopsy in the clinic and trying
to find the metastatic factors in malignant melanoma.
We are analyzing chemokine and chemokine receptor
expression of primary and metastatic melanoma. We
also are studying the effect of narrow band UVB on
human melanocytes in order to understand the
enhanced pigmentation seen in patients receiving nar-
row band UVB therapy.

Future Prospects

Immunology and allergology group: We will con-
tinue the murine LC study to further clarify the char-
acteristics of LC and their participation in skin dis-
eases. We will also study the possibility to use LC for
therapy as well as DC from human peripheral blood.
We will try to find novel gene products using purified
LC and analyze their function. We will establish other
transgenic mice such as K-14- CTACK to further ana-
lyze the participation of chemokine in skin diseases.
With regards to clinical research we will further
examine other cytokine and chemokine in skin dis-
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eases such as AD and psoriasis and try to use their
antagonist for therapy.

Collagen disease group: To further analyze the
molecular mechanisms of TGF-β induced collagen
gene expression, the cross talk of PI3 kinase and
Smad pathway will be determined. Significance of
integrin expression in fibrosis will be determined.
The mechanisms of EGF and FK506 on the expression
of collagen gene expression will be studied in con-
junction with the therapeutic approach.

Skin surgery group: DC therapy for malignant
tumors using DC from peripheral blood and skin resi-
dent LC will be investigated. We will also analyze
chemokine / chemokine receptor expression in
growth and metastasis of skin tumors.

Research Grants from

1. The Ministry of Education, Science and Culture
(A,2002-2005)
“Study on the dendritic cells and chemokine in the
pathogenesis of skin diseases”

2. The Health Science Research Grants from the
Ministry of Health, Welface and Labor (2002-)
“Study to identify organ specific molecules in the
pathogenesis of skin diseases”

3. The Health Science Research Grants from the
Minictry of Health, Welface and Labor (2001-2002)
“Basic Research for Atopic Dermatitis using Dendritic
cells as a tool”

4. The Ministry of Education, Science and Culture (B.
1157063 1999-2000)
“The study of skin specific T cells in the pathogene-
sis of skin diseases”

5. The Ministry of Education, Scince and culture
(B,11470179,1999-2001)
“The study to establish Langerhans cell cell line and
its use for treatment”

Select Publications
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soluble CD30 levels in patients with
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Griseofulvin has a potential to modulate the expres-
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75-83, 2001

16. Kubo M. Ihn H. Yamane K. Tamaki K: Up-regulated
expression of transforming growth factor beta recep-
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Tomura M. Fujiwara H. Tamaki K: Transforming
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growth factor-beta up-regulates CD40-engaged IL-12
production of mouse Langerhans cells. Eur J
Immunol. 31: 294-300, 2001

18. Kakinuma T. Nakamura K. Wakugawa M. Mitsui H.
Tada Y. Saeki H. Torii H. Asahina A. Onai N.
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23. Asahina A. Tada Y. Nakamura K. Tamaki K:
Colchicine and griseofulvin inhibit VCAM-1 expres-
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Faculties and Students:

Professor and Chair Kiyonori Harii, M.D. (1989-)
Associate Professors Hirotaka Asato, M.D. (1998-)
Lecturer Kotaro Yoshimura, M.D. (1998-)
Associates ...............................4
Postdoctral Fellows.................5
Graduate Students ..................4
Secretaries ...............................2

Past Research and Major Accomplishments

Professor Harii has developed a number of surgical
techniques in reconstructive microsurgery such as
muscle transplantation for facial reanimation in facial-
paralyzed patients, and microsurgical reconstruction
of head and neck cancer patients. These activities
were published in various international medical jour-
nals and textbooks. He accepted a number of trainees
from countries all over the world, who studied and
mastered microsurgery in our laboratory.

Current Research

We have several research projects, both basic and
clinical. In basic research, molecular and cellular
approaches to reveal the mechanism of congenital
anomalies, such as cleft lips and palates, ear deformi-
ties, and craniofacial deformities, are ongoing. We are
seeking genes which can cause those anomalies. In
addition, influences of hormones, especially estrogen,
on skin aging are being investigated. Genes, which
can be upregulated or downregulated by estrogen in
dermal fibroblasts, are being investigated by micro-
array technique. We are trying to determine the mech-
anism by which estrogen affects the chronological

aging of skin. The third one is on hair regeneration.
We harvest and culture dermal papilla cells from hair
follicles, which can transform epidermal stem cells
into hair follicles. We have tried to determine critical
factors released by dermal papilla cells in order to
apply to a practical treatment of alopecia. The last one
is mesenchymal stem cells extraction from lipoaspi-
rates. We are trying to transform the stem cells into
adipocytes, chondrocytes, osteoblasts, dermal fibrob-
lasts, and others for clinical use. The optimal proto-
cols to culture and transform the stem cells have been
investigated.

Clinically, we have attempted to establish a classi-
fication of pigmented skin lesions. Also, the mecha-
nism of hyperpigmentation and rational therapies are
currently being established. Clinical effects of a
chemopreventional therapy for keloids using retinoids
are now under estimation.

Future Prospects

Our research projects will be more focused on tis-
sue and cell engineering using somatic (mesenchymal)
stem cells in the future. Cosmetic augmentation of
soft tissue such as breasts, cheek, and eyelids may be
clinically available using adipose cells or tissues pro-
duced by mesenchymal stem cells extracted from
lipoasipates. The stem cells could be applied to thera-
pies of a wide variety of diseases such as hepatic dys-
function, arterial sclerosis, joint cartilage problems,
myocardial infarction, leukemia, etc.

Department of Plastic and
Reconstructive Surgery

Outline and Research Objectives

The Department of Plastic and Reconstructive Surgery was established in 1960 as the
first independent clinical department in Japan. Clinical activities were initially focused on
congenital anomalies and skin surgery. In the 1970’s, however, surgical techniques such as
microsurgery, craniofacial surgery, tissue expansion, etc. were developed, and our activities
were significantly expanded so that could lead the world in the field of the free tissue trans-
fers, head and neck cancer reconstruction, hand surgery, craniomaxillofacial surgery, etc.
Recently, cosmetic surgery and aesthetic dermatology were also added to our clinical field,
and now we have the greatest number of patients for cosmetic purposes among all universi-
ties in Japan. Current research objectives are tissue and cell engineering from somatic stem
cells, hair regeneration, anti-aging effects of hormones on skin, embryonic development of
congenital anomaly, and application of retinoids to skin and keloids.
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Research Grants

1) Kotaro Yoshimura, Grants-in aid for scientific research
(B) 2002-2003, Molecular biological research on
MMPs and TIMPs expression of human keloids.

2) Hirotaka Asato, Grants-in aid for scientific research (B)
2002-2003, Study on a specific skeletogenic potential
of the cranial neural crest cells.

3) Kiyonori Harii, Grants-in aid for scientific research (A),
2000-2001, Evaluation of rejection at the transplanta-
tion of cultured cell and induction of local torelance
without systemic immunosuppuression.

4) Kotaro Yoshimura, Grants-in aid for scientific research
(B), 2000-2001, Molecular biological research on
actions of retinoids on wound healing and pigmenta-
tion in skin.

5) Shinichi Wakita, Grants-in aid for scientific research
(B), 1999-2000, Mesenchymal stem cells; actions in
wound healing and application to tissue engineering.
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Department of Oral and
Maxillofacial Surgery

Outline and Research Objectives

Department of Oral and Maxillofacial Surgery, commenced by Dr. Hisashi Ishihara in
1900, is one of the oldest departments in Graduate School of Medicine, University of Tokyo.
Professor Takato is the 7th professor in our department. The department has been the center
of the clinical and basic research in oral and maxillofacial region in Japan. Congenital anom-
alies, jaw deformities, benign and malignant oral tumors, facial bone fractures, temporo-
mandibular joint diseases, and dental treatment in systemic diseases are mainly treated and
researched in our department. Multidisciplinary treatment teamed by plastic surgeons, oral
surgeons, orthodontists, prothodontists, etc. is characteristic and has performed excellent
results in clinical works. In research fields, we have mainly performed the experimental
studies on the regenerative capacity of tissues, especially bone, periosteum, cartilage, peri-
chondrium, vessels, nerve, skin, etc. At present, we are focusing on tissue engineering in
research works especially in bone, cartilage, vessels. Professor Takato has established
Division of Tissue Engineering in Tokyo University Hospital and our department has two
endowment departments: Department of Cartilage and Bone Regeneration (Menicon
Co.,Ltd.) and Department of Clinical Vascular Regeneration (Daiichi Pharmaceutical Co.,
Ltd.) in Tissue Engineering Division. These departments have 1 associate professor, 1staff,
and 4 graduate students in each. These staff are focusing on translational research works in
maxillofacial regions.

Research Objectives

1) Multidisciplinary treatment of facial deformities in patients with cleft lip and palate or
other congenital maxillofacial anomalies

2) Multidisciplinary treatment of dentomaxillofacial deformities, fractures and temporo-
mandibular diseases 

3) Multidisciplinary treatment of malignant tumors in head and neck region
4) Reconstruction using bone and cartilage grafts in maxillofacial region 
5) Clinical and research works on distraction osteogenesis in maxillofacial region
6) Basic research of bone metabolism 
7) Basic research on osteogenic capacity of periosteum
8) Basic research on capacity of perichondrial regeneration
9) Basic research on growth plate
10) Tissue engineering on bone, cartilage, and vessels, etc
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Clinical Stuff............................7
Resident ..................................9
Graduate student ..................12
Research student.....................1

Secretary .................................2

Past Research and Major Accomplishments

1. Clinical research:
1) Multidisciplinary treatment of facial deformities

in patients with cleft lip and palate or other con-
genital maxillofacial anomalies

2) Multidisciplinary treatment of dentomaxillofacial
deformities, fractures and temporomandibular
diseases 

3) Multidisciplinary treatment of malignant tumors
in head and neck region



4) Facial bone lengthening by distraction osteogene-
sis

5) Correction of facial deformity in cleft lip and
palate patients

6) Speech problems in cleft lip and palate patients
7) Facial growth in craniofacial anomalies
8) Evaluation of the treatment outcomes in patients

with cleft lip and/or palate
9) Combined surgical-chemical-radiological treatment

for malignant tumors
10) Development of dental implant
11) Surgical-orthodontic treatment of dentofacial

deformities
12) Effects of arthrocentesis or therapeutic exercises

for temporomandibular disorders
13) Effects of masticatory force on facial form
14) Non-surgical treatment system for facial bone frac-

tures

2. Basic and experimental research:
1) Osteogenic capacity of periosteum
2) Capacity of perichondrial regeneration
3) Osteogenic capacity of growth plate
4) Development of various types of new skin flaps
5) Metabolism of poly ADP-ribose in DNA repair and

cell differentiation
6) Gene analysis of congenital anomalies of oral and

maxillofacial region

7) Effect of free radicals on bone metabolism
8) Intracellular calcium handling on osteoblasts
9) Differentiation mechanism of osteoblasts in terms

of cell cycle molecule
10) Functional analysis on domains of P130Cas in act-

incytoskeleton organization, cell migration, and
Src transformation

11) Osteochondrogenic differentiation of bone mar-
row derived mesenchymal stem cells by spheroid
culture

12) Cloning of the 5’Upstream Region of the Rat p16
Gene and Its Role in Silencing

13) Studies on relationship between dystrophin asso-
ciated protein and advanced heart failure

14) Mandibular lengthening by floating bone method
15) Periodontal tissue regeneration on dental implants
16) Characterization of skin derived multipotent stem

cells, especially differentiation mechanism into
neuronal cell

17) Bone and cartilage repair in dentomaxillofacial
region using tissue engineering technique
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Current Research
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Future Prospects

Our department has been the center of the treat-
ment and research in dentomaxillofacial diseases for
the last century in Japan. For decade years, we estab-
lished the system of the multidisciplinary treatment
for diseases in dentaomaxillofacial region. We are
now in the next step to develop the new treatment
for deficiency of dentomaxillofacial region using tis-
sue-engineering technique. For this purpose, Professor
Takato established the Division of Tissue Engineering
in Tokyo University Hospital in 2001. We have been
researching the development of the materials, tissues
and organs which are constructed with the tissue-
engineering technique. Three-dimensional construc-
tion of cartilage and bone with neovascularization is
our most important theme to investigate. These
regenerated tissues would repair the deficiency of the
dentomaxillofacial region without the harvest of graft-
ed materials from the donor sites. To achieve this
translational research, we are cooperating with several
companies and Ministries.

Research Grants

The Ministry of Edition, Science, Culture and Technology
Research Grant B2 (1995-1996) 
Research Grant B1 (1997-1998) 
Research Grant B2 (1997-1998) 
Research Grant B2 (1999－2001) 
Grant for development of advanced medicine (2002-2004)
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Past Research and Major Accomplishments

1. Regulation of anabolic and catabolic bone
metabolism by fibroblast growth factor-2 (FGF-2)

We have had achieved notable advances in labora-
tory and clinical research on cytokines / growth fac-
tors in bone. Perhaps our most important contribu-
tion has been in defining the actions of FGF-2 on
bone. We have reported the anabolic action of FGF-2
on bone formation using several physiological and
pathological animal models of both rodents and pri-
mates. Our efforts in this area have led to studies of
clinical application of FGF-2 to fracture healing and
osteoporosis. The involvement of FGF-2 on bone
resorption has also been investigated and this may
possibly be involved in the joint destruction by
rheumatoid arthritis.

2. Molecular mechanism of age-related bone loss
(A novel aging suppressor gene: klotho)

Reverse genetic analysis revealed that mice defi-
cient in the klotho gene exhibited bone loss with low
turnover which is characteristic of human osteoporo-
sis with aging. Using a forward genetic approach, we
found that two polymorphisms at the human klotho
locus are correlated with bone density in post-
menopausal women, especially in their older years
and independent of race, suggesting that the klotho
gene may be involved in bone loss with aging.

3. Involvement of insulin signaling in bone ana-
bolic action

Through clinical studies we found that the severity
of ossification of the posterior longitudinal ligament
of the spine (OPLL) is associated with insulin secreto-
ry response due to impairment of the response to
insulin in its target tissues. The importance of insulin
signaling in the anabolic bone metabolism was con-
firmed by reverse genetic approach on knock-out mice
of the insulin receptor substrates IRS-1 and IRS-2,
which are essential intracellular signaling molecules of
insulin. It was shown that IRS-1 maintains bone
turnover while IRS-2 is needed to maintain the pre-
dominance of bone formation over bone resorption;
the integration of these two signalings causes a potent
bone anabolic action by insulin.

4. Molecular mechanism of osteoclast differentia-
tion in rheumatoid arthritis (RA)

Recent studies have revealed that a TNF-α super-
family cytokine, receptor activator of nuclear factor-kB
ligand (RANKL) plays a pivotal role in osteoclast dif-
ferentiation and activation. We found that RANKL is

Department of 
Orthopaedic Surgery

Outline and Research Objectives

Our department was established in 1906 as the first department of orthopaedic surgery
in Japan. Since then our efforts have been dedicated to responding to the needs of patients
for orthopaedic care and to related research. We have pioneered handicapped children’s
care, developed new and innovative surgical techniques, and invented arthroscopy which is
now used worldwide.

Our department seeks to elucidate the molecular and genetic backgrounds of bone and
cartilage disorders including osteoporosis, osteoarthritis, and joint destruction in rheuma-
toid arthritis. To achieve this, we utilize the newest methodologies, and with the knowl-
edge gained, we are working to develop groundbreaking treatments for these conditions,
such as bone and cartilage regeneration. At the same time we are attempting to establish a
non-invasive analyzing system to evaluate the mechanical property of the skeletal system
and a computer-guided operating system to put to use our findings of the last half decade.
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highly expressed in synovial fibroblasts obtained
from RA patient synovial tissues, and critically impli-
cated in the bone and joint destruction of RA.

5. Gene transfer to osteoclasts and gene therapy
We recently established a gene transduction sys-

tem into mature osteoclasts using adenovirus vectors,
and successfully regulated osteoclast function by
introducing several genes that modulate the function
and survival. Protooncogene product c-Src is a non-
receptor type tyrosine kinase which is indispensable
for osteoclast activation. The kinase activity of c-Src is
regulated by another cytoplasmic tyrosine kinase Csk
(C-terminal Src kinase). Introduction of csk gene into
osteoclasts by the adenovirus vector completely dis-
rupted the cytoskeletal organization of the cells, and
strongly suppressed their bone-resorbing activity.
Using the adenovirus vector-mediated gene transduc-
tion system, we also found that the Ras-ERK pathway
is critical for the survival of osteoclasts.

6. Gene therapy of arthritic joint destruction
using adenovirus vectors

Adenovirus vectors are effective not only in vitro
but also in vivo gene delivery into osteoclasts. Local
injection of Csk adenovirus reduced IL-1-induced
bone destruction in calvarial bone. When injected into
arthritic joints, adenovirus vectors efficiently trans-
duce synovial fibroblasts as well as osteoclasts. Csk
adenovirus inhibited proliferation of synovial fibrob-
lasts and their proinflammatory cytokine production
in vitro, and intraarticular injection of the virus signif-
icantly ameliorated joint destruction in adjuvant
arthritis rats. These results demonstrate that the ade-
novirus vector system is a good therapeutic approach
to arthritic bone destruction.

We also found that adenovirus vector-mediated
csk gene transduction suppressed the tumor metasta-
sis and constitutively active MEK1 gene recovered the
paraplegia after spinal cord injury.

7. Regulation of bone homeostasis by RANKL and
IFNs (interferons)

Investigation of the regulation of osteoclastogene-
sis by the immune system showed the critical involve-
ment of IFNs in bone metabolism. Mice deficient in
IFNGR1 (IFN-γ receptor) exhibited more severe bone
damage accompanied by enhanced osteoclastogenesis
when stimulated with lipopolysaccharide (LPS).
Activated T cells strongly inhibited osteoclastogenesis
via IFN-γ, and IFN-γ interfered with RANKL signaling
by inhibiting expression of TRAF6 (TNF receptor
associated factor 6). Thus, IFN-γ protects against T
cell-mediated inflammatory bone loss. In contrast,
mice deficient in IFNAR1 (IFN-α receptor, one of IFN-
α/β receptor components) spontaneously develop

marked osteopenia accompanied by enhanced osteo-
clastogenesis. RANKL induces IFN-β gene in osteo-
clast precursor cells and IFN-β inhibits the differentia-
tion by interfering with the RANKL-induced expres-
sion of c-Fos, an essential transcription factor for
osteoclastogenesis. Thus, IFN-β acts as a negative
feedback regulator of RANKL-induced osteoclastogen-
esis in physiological bone remodeling. Thus, IFN-γ
and IFN-β, both of which play pivotal roles in the
immune system, also function in the negative regula-
tion of RANKL signaling via distinct mechanisms.

Current Research

1. Reverse and forward genetic approach to the
pathophysiology of osteoarthritis

Osteoarthritis, a major skeletal disorder, is consid-
ered a collective result of heterogeneous etiopatholog-
ic factors affecting cartilage. We actually identified
two novel genes associated with chondrocyte differ-
entiation and degradation: cystacin10 and cgk2. To
further determine the molecular background of the
disorder, we created an osteoarthritis model in mice
by cutting ligaments in and around the knee joint.
Several knock-out or transgenic mice were subjected
to an operation to learn the involvement of the
manipulated gene in the disorder. In addition, as a
forward genetic approach, we are in the middle of the
genome-wide association study on the human knee
and hip osteoarthritis.

2. Gemone-wide association study of OPLL
Based on a reverse genetic study, we have found

that nucleotide pyrophosphate (Npps) gene is related
to the incidence and progression of OPLL. Since OPLL
is a polygenic disease, we are conducting a genome-
wide association study of the condition in which
more than 100,000 single nucleotide polymorphisms
(SNPs) will be evaluated for their association with sus-
ceptibility to and severity of OPLL. DNA samples are
now being collected in a national project headed by
the presenter.

3. Molecular mechanism of age-related bone loss
(PPAR-γ)

Considering that osteoblasts and adipocytes share
origins in bone marrow mesenchymal cells, and that
human aging is associated with a reciprocal increase
in adipocytes and a decrease in osteoblasts in bone
marrow, PPAR-γ may be clinically involved in the
pathophysiology of bone loss with aging as a suppres-
sor of osteoblastogenesis. To identify the role of
endogenous PPAR-γ in vivo, we examined the bone of
PPAR-γ hetero knock-out mice, and found that bone
mass in these mice increases with stimulation of
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osteoblastogenesis from bone marrow progenitors
without affecting mature osteoblasts or osteoclast-lin-
eage cells. The forward genetic approach beginning
with the screening of polymorphisms of the human
PPAR-γ gene is now underway.

4. Cloning master gene(s) of osteoclast differenti-
ation

In an attempt to identify gene(s) that regulate
osteoclast differentiation, we are utilizing a molecular
indexing technique, and have found several genes
that regulate osteoclast-specific promoter activity. We
are currently working on the function of the genes in
osteoclasts.

5. Treating arthritic bone destruction by targeting
RANKL/RANK pathways

As mentioned above, RANKL/RANK pathways are
critically involved in pathological bone resorption,
and therefore can be a good therapeutic target. The
effect of osteoprotegerin (OPG), a natural inhibitor of
RANKL, on pathological bone resorption is currently
being examined. In a preliminary study, local injec-
tion of recombinant human OPG into arthritic joints
effectively ameliorated the bone destruction in adju-
vant arthritis rats.

We are also trying to establish a technology of
RANKL vaccination therapy, in which modified
RANKL is utilized to induce anti-RANKL self-anti-
body, which has neutralizing activity against self
RANKL, and therefore has a therapeutic effect on
bone destruction.

6. Molecular mechanism of osteoclast apoptosis
Osteoclasts are terminally differentiated non-pro-

liferating cells with a very short life span. We are now
trying to identify molecule(s) that induce osteoclast
apoptosis, and have found that a pro-apoptotic Bcl-2
family member Bim plays an essential role. In our
studies on the role of small GTP-binding proteins on
osteoclast survival, Rac1 transduction was found to
prolong the survival.

7. Gene therapy of arthritic bone resorption
We recently found that adenovirus vectors carry-

ing dominant negative Ras gene (AxRasDN) strongly
suppressed the proliferation and proinflammatory
cytokine production of synovial fibroblasts. We are
currently investigating the effect of AxRasDN on
arthritic bone destruction, and in a preliminary study,
found that this virus could significantly suppress joint
destruction in adjuvant arthritis rats.

8. Evaluation of mechanical properties of skeletal
system

A system of analyzing mechanical properties of a

skeletal system has been required to clinically evalu-
ate the efficacy of osteoporosis treatment and to
decide on a method or term of fracture treatment. We
are developing a non-invasive analyzing system in
vivo using CT based finite element analyses which
can make it possible to predict fracture load and loca-
tion, which is based on the maximum principal stress
failure theory.

9. Investigation of adult neural progenitors as a
new therapeutic tool for damaged spinal cord

Seeking a therapeutic tool useful in the treatment
of the damaged spinal cord, we have investigated
adult endogenous neural progenitors, including stem
cells. Their widespread occurrence and proliferation
in response to injury have been demonstrated. One of
their regulatory mechanisms in vivo, Notch signaling,
is suggested from their molecular property. Thus,
genetic manipulations of endogenous progenitors in
situ may enable the recruitment of their latent regen-
erative potential. Further advances of such strategies
may make possible significant structural repair of the
damaged spinal cord.

10. Development of a joint prosthesis with less
loosening

We are developing a new type of hip joint prosthe-
sis whose surface is covered with a synthetic material,
methacryloyloxyethyl phoshorylcholine (MPC),
resembling the human membrane phospholipid. We
have confirmed that the prosthesis successfully
decreases the friction index up to 1/5 of the conven-
tional one. Due to the similarity of the material to liv-
ing membrane, this may possibly elicit a less rejective
response causing loosening. This prosthesis will
improve the outcome of joint replacement surgery
and lead to a new era in osteoarthritis treatment.

11. Navigation robot for minimally invasive sur-
gery

Image-guided surgery is gradually spreading with
the advancement of pre-surgical simulation using X-
ray CT or MR images to achieve minimally invasive
and safer surgical procedures. In cervical bone fixation
surgery, highly accurate positioning accuracy is
required during drilling to avoid injuring the spinal
cord and major blood vessels. However, when using
an image-guided navigation system, we encounter dif-
ficulties in obtaining accurate “registration” between
the navigation results and a device such as a needle,
screw or drill; these difficulties arise mainly either
from a surgeon’s tremor or complicated spatial orien-
tation relations. To overcome these problems, we
have developed the first prototype of a simple robot
having two degrees-of-freedom (2-DOF), which con-
trols the orientation of a device. The characteristics of

266



the robot, low DOF, restricted range of movement,
and light weight, make it possible to use it in a clinical
setting.

Future Prospects

1. Bone and cartilage regeneration
We plan to introduce a new type of bone and carti-

lage regeneration based not only on tissue engineer-
ing, but also on molecular and genetic biology.
Endochondral bone development is characterized by a
process in which a cartilage mold is replaced by bone.
During this process, cartilage induces bone in the
adjacent tissue. We have found that a subgroup of car-
tilage containing hypertrophic chondrocytes plays an
essential role in this induction. In addition, these
chondrocytes induce vascular invasion. Based on
these two findings, we came up with a new strategy
to regenerate bone, which is a relatively well vascular-
ized organ. Instead of separately regenerating bone
and vasculature and subsequently combining and
transplanting them to create viable bone tissue, we
have proposed to graft hypertrophic chondrocytes to
have them induce both bone and vasculature simulta-
neously. To realize this unique strategy, we are trying
to improve methods to derive chondrocytes from vari-
ous stem cells, differentiate them further into hyper-
trophic chondrocytes, and combine them with appro-
priate scaffolds to create new osteogenic-angiogenic
biomaterial.

2. Control of pathological bone destruction
In the future, we will be able to establish novel

treatments for pathological bone destruction, and the
RANKL/RANK pathway can be a good therapeutic tar-
get. RANKL vaccination technology is a promising
preventive therapy. By identifying the genes and sig-
nal transduction pathways that regulate osteoclast dif-
ferentiation, activation, and survival, we will be able
to regulate bone resorption much more precisely and
meticulously. Adenovirus vector-mediated gene trans-
duction will be a good means of gene therapy target-
ing osteoclasts by modulating intracellular signals.

3. Surgical navigation system with intuitive three-
dimensional display and navigation robot

We are developing a new surgical navigation sys-
tem which superimposes the real, intuitive three-
dimensional (3-D) image of the patient’s internal
structure on the patient’s body, and helps surgeons to
perform surgery. The system consists of a personal
computer, a lens array, a supporting stage, a liquid
crystal display and a half-silvered mirror. The 3-D
images are generated by real-time computer-generated
integral photography, and superimposed on the
patient’s body via a half-silvered mirror, as if they
were seen through the body. Because of the simplicity
and the intuitiveness of the navigation image, this
system will become applicable for clinical use in the
near future in combination with the navigation robot
system described above.

Research Grants (Figure 1)
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Past Researches and Major accomplishments

1) Evaluation of important parameters of ocular
physiology by means of in vivo fluorophotometry
or in vivo measurements of protein concentration
in the aqueous humor:

Effects of various anti-glaucoma eye drops on both
the aqueous flow rate and blood-aqueous-barrier
(BAB) permeability were first and quantitatively deter-
mined in human eyes and anti－inflammatory effects
of topical NSAID were first quantitatively determined
in patients undergoing cataract surgery. Further, a
method to non-invasively monitor the aqueous pro-
duction reducing effects of anti－glaucoma drugs in
human eyes or toxic effects of intra-ocular irrigating

solution in animal eyes have been first developed.
The techniques thus establish were used in develop-
ing a new anti-glaucoma drug, which is now market-
ed.

2) Study of cornea:
Permeability to the cornea is the rate-limiting fac-

tor for intra-ocular penetration of topically instilled
drugs. A pre-existing method for in vivo determina-
tion of corneal endothelial (CE) permeability was
improved so that status of its harrier function can be
estimated more systematically. A new in-vitro
method for quantitative evaluation of CE permeability
was established, which was world-wide used for com-
paring safety of various intra-ocular irrigating solu-
tions, and the lowest Ca 2+ concentration needed to
maintain the CE integrity was first determined.
Further, molecular biological features of corneal
endothelial cells were investigated and the above
studies are followed by the present investigation of
regenerative medicine of corneal graft for corneal
transplantation.

3) Study of ocular pharmacokinetics:
Using the 2-compartment computer model, ocular

pharmacokinetics of topically instilled beta-blockers,
one of the most important anti-glaucoma drug, were
studied and binding of topically instilled beta-blockers
to uveal pigment and its clinical implication were first

Department of
Ophthalmology

Outline and Research Objectives

The Department of Ophthalmology University of Tokyo was established in 1889. Since
then, over a century, our department has played a crucial role as a pioneer in every aspects
of ophthalmology in Japan and delivered a lot of international leaders in both clinical and
research fields of ophthalmology. The chairman Jujiro Komoto (1889-1922) introduced
Western ophthalmology into Japan and established the basics in Japanese ophthalmologic
society. The chairman Shinobu Ishihara (1922-1940) developed Ishihara test plate for color
blindness, which is still a world-wide golden standard as a screening examination for color
blindness. The chairman Yoshiharu Shoji (1940-1949) investigated on the pathogenesis of
cataract and the chairman Hagiwara (1915-1964) conducted basic and clinical research on
Behcet’s disease, the cornea, and the extra-ocular muscles. The chairman Shinichi Shikano
(1964-1971) performed research on Behcet’s disease and autonomic nervous system in the
eye. The chairman Saiichi Mishima (1971-1987) controlled comprehensive research on the
physiology of the cornea, ocular pharmacology, and surgical biology, and served as a chief
organizer of international congress of ophthalmology held in Kyoto in 1978. The chairman
Kanjiro Masuda (1987-1997) conducted research on the pathogenesis and therapy of uveitis.
The chairman Makoto Araie (1997-present) has organized thorough research on ocular phar-
macology, ocular blood-flow, and clinical and basic aspects of glaucoma and cornea trans-
plantation.
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demonstrated. Trans-corneal and intravitreal kinetics
of flourophores were studied to determine factors to
facilitate intra-ocular penetration of topically instilled
and systemically administered drugs.

4) Clinical study of glaucoma:
Glaucoma is the leading cause of blindness in

developed countries and open angle glaucoma repre-
sents 75% of all glaucomas in Japan. Surgical tech-
niques of glaucoma were improved by introducing
antimetabolites and basic features of adjunctive use of
anti metabolites investigated. By computer analysis of
visual field results, IOP-dependent damages in the
visual field were elucidated, optimal sectorization of
test points determined and it was also found that IOP
is a risk factor for progression also in normal tension
glaucoma. And, effects of glaucoma surgery or calcium
antagonists on the visual field progression in normal
tension glaucoma were first qualitatively determined.
New image analysis techniques, psychophysical meth-
ods and new anti－ glaucoma eye drops were evaluat-
ed and one anti－glaucoma eye drop could be success-
fully developed and marketed.

5) Basic study of glaucoma:
Clinical study of glaucoma demonstrated that IOP

is not the only factor contributing to progression of
glaucoma, which lead to experimental studies on neu-
roprotection. Conditioned medium from human amni-
otic epithelial cells was first found to have neu-
rotrophic effects on cultured neurons including retinal
ganglion cells (RGCS) and interaction between retinal
glial cells or NO and isolated RGCs were determined.
Novel gene mutation in Japanese glaucoma patients
was found and MYOC, one of glaucoma genes, was
cloned in the bovine eye.

6) Study of ocular blood flow:
Clinical studies of glaucoma revealed that local cir-

culation is also involved in progression of glaucoma.
Apparatuses which can non-invasively estimate the
blood flow in the iris, retina, choroids or optic nerve
head utilizing laser speckle phenomenon in living
eyes were constructed, establishing the laser speckle
method as an in-vivo, non-invasive peripheral blood
flow measurement method which can be applied in
human subjects. Using this method, effects of calcium
antagonists, topical eye drops or surgical procedures
on ocular circulation of various ocular tissues could be
first systemically studied. It was first found that the
ocular tissue most effectively affected is different
depending on the Ca2+-antagonist used (nicardipine
selectively affects choroidal circulation, lomerizine
ONH circulation etc). The important new finding
obtained by the ocular blood studies was, topically
instilled drugs can influence the circulation in the pos-

terior parts of the eye through their direct penetration
to the posterior part of the eye, which have been con-
sidered to be impossible. This finding not only has
great clinical implication in ocular therapeutics, but
also prompted the current study to confirm that topi-
cally instilled drugs penetrate to the posterior retina,
choroids or retrobulbar tissues at pharmacological
concentrations.

Current Researches and Future Prospects.

1) Study of Cornea:
To cope with very limited supply of donor corneas

and allograft rejection in corneal transplantation, the
reconstruction of artificial cornea has been attempted
using the tissue engineering technology. A method to
culture human corneal endothelial cells (HCEC) has
been first established and, using cultured HCFCs and
human corneal stroma the cornea could be successful-
ly reconstructed. Thus reconstructed cornea has 70-
80% of cell density, pump function and barrier func-
tion of normal HCECs. The reconstructed cornea
transplanted to rabbit eye stayed transparent during
postoperative 6 months, showing transplanted HCEC
normally functioning. Animal corneal stroma as a car-
rier of cultured HCECs is being investigated. The
cornea reconstructed with porcine corneal stroma and
HCECs showed average cell density pump function of
about 60-70% of normal HCECs and bone marrow
cells injected into rat anterior chamber were found to
transform into CE-like cells, suggesting that self
immature cells can transform into CEs. Possibility of
utilizing cultured HCEC from fetus is now investigat-
ed. Antigen-specific T cell activation is a critical step
in the rejection of transplanted allografts. To activate
T cells, two kinds of signal are necessary: signal medi-
ated by T cell receptor (TCR)/CD3 complex and the co-
stimulatory signal by cell surface adhesion molecules
such as CD80/86 and ICAM-1. As novel therapies for
rejection after corneal transplantation, the feasibility
of anti-CD80/86 antibodies is being investigated using
murine corneal transplantation model with a com-
plete mismatch at major and minor histocompatibili-
ty. Clinical usage of reconstructed cornea, first in high-
risk corneal transplantation cases, is planned in 5
years, to resolve very limited supply of donor corneas
in Japan. By incorporating gene technology, grafts
much better functioning with much less chance to be
rejected than the donor cornea may be constructed.
To reduce allograft rejection, therapy with anti-CD
80/86 antibodies and chemokine receptor antagonist
such as CCRI antagonist, which is also involved in
induction of rejection, may be also possible.
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2) Study of ocular pharmacokinetics:
Our new finding suggesting penetration of topical-

ly instilled drug to the posterior parts of the eye at
pharmacological concentrations will be a break-
through in medical treatment of diseases of posterior
parts of the eye such as the retinal, choroidal or optic
nerve disorders. Whole-head autoradiography and a
new method of isolation of posterior ocular tissues are
now being carried out and confirmed the above find-
ings. Factors and routes contributing to the posterior
penetration of instilled drugs will be elucidated, and
systemically safe, local treatment of retinal, choroidal
or optic nerve disorders is to be developed.

3) Clinical study of glaucoma:
As one of the three chief investigators, Makoto

Araie conducted an epidemiological study of glaucoma
and related ocular diseases in Tajimi area and now is
analyzing the obtained results as a chief of data analy-
sis committee. This is the first ophthalmological epi-
demiological study carried out in mongoloids and its
result will have a great impact in the field of ophthal-
mology. Several longitudinal, some of them random-
ized and prospective, studies are being conducted by
Makoto Araie as a chief investigator a) A 3－year
prospective, randomized，multi-centered and com-
parative study of nipradilol and timolol on the pro-
gression of normal tension glaucoma. The result of
this study will first elucidate if non-IOP dependent
risk factors of glaucoma can be treated by topical
drugs or not, and if a positive result is obtained, it will
be a great break-through in the medical treatment of
glaucoma. b) The multi-centered, randomized, place-
bo-controlled study on the effects lomerizine, a Ca 2+-
blocker, on the retinal blood flow is the first to study
if retinal blood flow can be selectively increased by
systemically safe oral Ca2+-antagonis, lomerizine, and
if a positive result is obtained, it will be a break-
through in the medical treatment of retinal diseases.
Other longitudinal or cross-sectional studies now
ongoing includes disk bleeding study to investigate
whether myopic-type disc is associated less disc
bleeding but more progression of damage as com-
pared with non-myopic type disc, advanced stage
glaucoma study where disability in daily life in the
late stage of the disease is prospectively questioned,
frequency doubling technology visual field study
where this new psychophysical test is prospectively
evaluated from view point of early detection of glau-
coma progression and scanning laser ophthalmoscopy
study where morphometry of the optic disc in
Japanese patients is quantitatively estimated on multi-
center-based protocol, development of visual disabili-
ty questionnaire designed to evaluate visual disability
in Japanese glaucoma patients who vertically read and
write, analysis of filtering bleb characteristics after

trabeculectomy in Japanese patients to find contribut-
ing factors to the late stage bleb-related complications,
the most vision-threatening complication of glaucoma
surgery. The result obtained from the above studies in
future will shed new light on the diagnosis, follow-up,
treatment and rehabilitation of glaucoma, the second
leading cause of blindness in Japan, of which preva-
lence in adults was found to be as high as 5% (unpub-
lished result of the above mentioned Tajimi Study).

4) Basic study of glaucoma:
Makoto Araie is serving as a chairman of

Glaucoma Optic Neuropathy Study Group and estab-
lished monkey glaucoma model is used to study how
glaucomatous damaging processes impair the optic
nerve head (ONH) structure, ONH circulation and
neural functions (visual field, receptor field of neurons
in lateral geniculate body, etc) and how the potential
drugs can modify them, which is impossible to study
in humans. ONH is the tissue primarily involved in
glaucomatous damage and ONH damage results in
loss of retinal ganglion cells in retina. Using estab-
lished system of culture of isolated retinal ganglion
cells and isolated Müller cells, factors, affecting sur-
vival of these cells, including therapeutic agents, are
now intensively studied. Mammalian retina is com-
posed of seven major cell types, Müller glia, and six
neural cell types, retinal ganglion cell (RGC), bipolar
cell, horizontal cell, amacrine cell, rod and cone pho-
toreceptor cell. Unlike amphibian or fish, adult mam-
malian retina has been considered to be devoid of
stem or progenitor cells and that substantial regenera-
tion dose not take place.

However, a recent study has unexpectedly demon-
strated the presence of retinal stem cells in adult
mice, suggesting the possibility that these cells can be
utilized as a potential cell source of transplantation
therapy for damaged retinal cells including RGCs.
Animal model is pre-requisite for the realization of the
transplantation therapy, and rabbit is one of the most
suitable animals because of its relatively large-sized
eyes, easiness in handling and reasonable price.
Method to isolate retinal stem cells from ciliary
epithelium using neurosphere-forming assay has been
established not only in mice but also rabbits and
monkeys. Ongoing studies address factors involved in
differentiation of retinal stem cells and how these
cells can be utilized as cell source of transplantation
therapy of retinal degenerative disorders including
glaucoma. In culturing isolated RGCs and retinal stem
cells, and in providing substrate for transplantation,
human amniotic epithelial cells and our experience on
them should be of considerable use.

5) Study of Ocular blood flow:
In addition to the laser speckle method that were
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already developed for non-invasive measurement of
peripheral blood flow in ocular tissues, an apparatus
for Color Doppler Imaging and that for Laser Doppler
Velocimetry have been recently introduced. The for-
mer measures the absolute blood velocity of vessels in
the orbit (diameter > 100µ) and the latter that of large
retinal vessels (diameter ≒100µ). Our laboratory is
the only one in the world that equipped with the
above 3 apparatuses and using 3 apparatuses, physiol-
ogy, pathology and pharmacology of ocular circulation
from feeding vessels to peripheral circulation can be
first systematically investigated. The subjects of the
on-going studies are: Measurement of peripheral
resistance in normal subjects with genetically high
risk for systemic hypertension; Change in autoregula-
tory capacity of retinal and ONH circulation with
aging, development of glaucoma or development of
diabetic retinopathy; and Assessment of hemodynam-
ic parameters most correctly and sensitively reflecting
status of peripheral vascular bed. The results obtained
by above studies will shed light not only on further
understanding of pathophysiology of systemic hyper-
tension and ocular disorders associated with circulato-
ry abnormalities, but also lead to establishment of
hemodynamic parameters most sensitively reflecting
therapeutic effects of various drugs on retinal or ONH
disorders including glaucoma.

Research Grants

Grant-in-aid for scientific research from Ministry
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3. Kiban-Kenkyu (B)2, No. 12557146, 2000-2001: Chief
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Grant-in-aid for scientific research from Ministry
of Health, Labour and Welfare
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Department of
Otorhinolaryngology, 
Head and Neck surgery
Outlines

The Department of Otorhinolaryngology was founded in 1899 by Prof. Waichiro Okada.
This is the first department of otorhinolaryngology of the medical school and the university
hospital in Japan. The first professor, Waichiro Okada (1902-1924), the 2nd, Taneji Masuda
(1924-1946), the 3rd, Kotoji Satta, the 4th, Ichiro Kirikae (1947-1969), the 5th, Yasuo Sato
(1970-1980), the 6th, Yasuya Nomura (1980-1991), the 7th, Kimitaka Kaga (1992-)

Research Objectives

Our department covers all of otorhinolaryngological diseases and associated systemic
diseases, and has specialized clinical and basic research in middle ear and inner ear diseases,
peripheral and central deafness in infant and children, adult and elderly, facial paresis, verti-
go and balance disorders, olfactory disorders, paranasal diseases, voice and speech disor-
ders, cleft palate, taste and swallowing disorders, head & neck cancer, psychosomatic medi-
cine and medical education.
1) Hearing research; Morphology and neurophysiology of the inner ear focusing on sensory

neural deafness: human temporal bone pathology, electron microscopic study in animal
models with gene abnormality, clinical application of otoacoustic emissions and auditory
brainstem responses. Hair cell physiology of synaptic transmission.

2) Facial nerve research; Morphology of the facial nerves focusing on degeneration and
regeneration.

3) Head and neck cancer research; Molecular biology and gene therapy of head and neck
cancers.

4) Evoked potential research; Generators of auditory evoked potentials in the central audi-
tory system.

5) Auditory perception and cognition research; normal subjects and patients with central
deafness and cochlear implant using event related potentials and MEG.

6) Voice research; Morphology and electrophysiology of the larynx and voice production.
7) Basic research on auditory brainstem implant.
8) Vestibular research; The oculomotor and balance system in the brainstem, cerebellum and

cerebrum. Vestibular myogenic evoked potential and its origin and clinical application.
9) Taste research; Taste perception and disorders.
10) Olfactory research; Olfactory epithelium morphology and function of olfaction.
11) Language research; Development of hearing, speech and language in neonates and

infants.
12) Artificial organ research; Development of artificial sensory and motor organs.
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Past Research and Major Accomplishments

Otology and neurotology
1. Development of new surgical procedure: total mid-

dle ear reconstruction and auricle, canal plasty and
ossicular reconstruction for congenital microtia
and atresia.

2. Comprehensive study on central auditory system
and central auditory disorders.

3. Demonstration of origins of auditory evoked
potentials in animal and human subjects: auditory
brainstem response and middle latency.

4. Introduction of gene therapy into inner ear dis-
eases. 5. Demonstration of sound lateralization of
bone conduction hearing.

6. Invention of bilateral bone conduction hearing aid.
7. Discovery of a new hearing disorder of auditory

nerve disease.
8. Proposal of new critical age of language develop-

ment.
9. Mechanism of perception and cognition of music

and environmental sounds.
10. Discovery of a new antibody of inner ear.

Head and Neck Cancer:
1. Long term follow up study on different treatment

of maxillary cancer and proposal of the best treat-
ment.

2. Identification of adeno virus in nasopharyngeal can-
cer.

3. Development of new chemotherapy of head and
neck cancer.

4. Development of new surgical procedure for para-
pharyngeal tumor.

Rhinology:
Demonstration of developing and aging changes
of olfactory neuroepithelium.

Laryngology:
Development of new artificial voice production
system for patients after total laryngectomy.

Bronchoesophagology
Development of electrophysiological swallowing
system.

Medical eduacation:
1. Introduction of clinical counselling with head and

neck cancer patients for medical students in bed-
side learning.

2. Evaluation system of teachers in medical school
by medical students.

Current Research

Otology and neurotology
I. Clinical research
1. Early operation of cochlear implant around two

years of age.
2. Music perception of children and adults with

cochlear implant.
3. Sound lateralization perception and time-intensity

trading ability in normal subjects with absolute
pitch and patients with brain damage.

4. Development of super-low noise bone conduction
hearing aid.

5. Cooperative reconstruction surgery of auricle and
canal plasty for congenital microtia and atresia by
plastic surgeons and otological surgeons.

6. New total middle ear reconstruction surgery for
infectious radicalized ears.

7. Implantation of bone anchored hearing aid for
children with Treacher Collins syndrome.

8. Early discovery of congenital deafness in neonates
and early hearing aid fitting and education of
speech and language.

9. Contribution to double handicapped children with
hearing problem.

10. Perception and cognition of cortical deafness.

II. Basic study
1. Development of polyimide multiple-site surface

microelectrode for epidural cortical recording of
high spatial resolution evoked-potentials.

2. Development of independent component analysis
of multiple-site auditory evoked potentials.

3. Molecular biology of inner ear hair cell differen-
tion.

4. Molecular biology of experimental noise induced
deafness.

5. Regeneration mechanism of inner ear hair cells in
chick.

6. Development of gene therapy for experimental
inner ear diseases.

7. Origin of binaural interaction of hearing using
midline section of brainstem and localized lesions
of brainstem in animal models.

8. Plasticity of central auditory system.

Head and neck surgery
1. Development of a new procedure of skull base sur-

gery.
2. Molecular biological study on hypopharyngeal

cancer.
3. Development of a new procedure of partial laryn-

gectomy.
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4. Quality of life between conservative and surgical
treatment.

5. Development of navigation to support safer head
and neck surgery.

Rhinology
1. Olfaction change of human subjects under envi-

ronment of modern society.
2. A study on distribution of histamine receptor in

human nasal mucosa.
3. Application of navigation system for endoscopic

nasal surgery.

Laryngology, Bronchoesophagology
1. Application of Botulinus toxin to treat spastic dys-

phonia.
2. A new procedure to treat hoarseness in elderly

patients inplanting fascia in the vocal cord.
3. Language development of children using tracheal

canula in the first year of life.
4. Comparative study of vocal cords in differential

species.
5. Measurements of pressure changes of swallowing

system in patients with dysphagia.
6. Surgical procedures to treat dysphagia.

Medical education
1. How to teach humanity in medical education.
2. Development of assessment of teachers activity in

lectures, seminars and bedside learning in medical
education.

Future Prospects

New artifial sensory and motor organs and gene
therapy will be new directions checked by gene analy-
sis of each cancer individually and treated by
1. Otology: After present cochlear implant for pro-

found sensory deafness, we will challenge to cre-
ate a new cochlear implant for music perception,
auditory brainstem implant for neural deafness
and super low noise bilateral bone conduction
hearing aids for conductive deafness.

2. Head and neck surgery: Head and neck cancer
treatment will be checked by gene analysis of each
cancer individually and treated by gene therapy
due to phylosophy based on tailored medicine.

3. Rhinology: Allergic rhinitis is incurable diseases
but will be challenged by new immunotherapy.
Sensory and neural anosmia is desperate to recov-
er at present but will be challenged to innovate
artificial sensory device for implantation in olfac-
tory bulb.

4. Laryngology: Voice is very important in communi-
cation. Loss of vocal cord result from total laryn-
gectomy because of surgical cancer treatment.

Now we are challenging to innovate new comput-
erized devices for providing the same voice from
the oral cavity before surgery which uses voice
synthesis technology and orally fitted voice gener-
ating system.

Research Grants

1998 Hatamura Y, Ishii T, Kaga K: Advanced medical
tools for clinicians and development of fine instru-
ments. Ministry of Welfare. 1998-2001, Total
¥400,000,000.

1999 Kaga K, et al: Basic study on auditory brainstem
implant. Ministry of Education. 1999-2001, Total
¥14,000,000.

2000 Kaga K, et al: Study on auditory space in higher
brain. Ministry of Education. 2000-2001, Total
¥6,000,000.

2001 Kaga K: Identification of sound localization in
human brain. Ministry of Education ¥2,100,000.

2002 Kaga K, et al: Neonatal universal screening and
long term follow up. Ministry of Welfare and Labor
¥1,260,000.
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Department of 
Rehabilitation Medicine

Outline and Research Objectives

The Department of Rehabilitation Medicine was established by Ministry of Education,
Culture, Sports, Science and Technology in April 2001. It is one of the newest fields in the
University of Tokyo Graduate School of Medicine. It belongs to the Sensory and Motor
System Medicine Course of the Surgical Sciences Study Major. Current staff is only one pro-
fessor. We have accepted the graduate school student formally since fiscal year 2001 when
the Rehabilitation Medicine Field was installed in. Two students of the first year class of
graduate school and two of the second year class started some rehabilitation research. An
activity of our department is at one with the Central Rehabilitation Service of the university
hospital. As for the staff of the rehabilitation service of the university hospital, there are one
lecturer, one associate and three part-time medical doctors. In addition, one temporary asso-
ciate has accompanied in April 2002, and he takes charge of the day hospital in psychiatry
rehabilitation.

The Central Rehabilitation Service derives from the establishment of the exercise thera-
py room in 1963 in the central medical service department. It aimed at the development of
the medical rehabilitation in our country corresponding to needs of rehabilitation service
that had become clear in the health care of the 20th century middle.

In the university hospital, the rehabilitation section increased and maintained a
hydrotherapy room and the occupational therapy room, etc., and it was renamed the reha-
bilitation center in 1966. Then, it became an independent section by changing the title as
the central rehabilitation service in 1970. Both were names by measures in the hospital. A
formal name of the section was a department of physical therapy. The professor employ-
ment was set up as a full-time medical director in 1984. However, a formal name of the sec-
tion was still a physical therapy department.

Rehabilitation medicine is a comprehensive medical management of disability including
its diagnosis and treatment. It was born in the flow of the health care and medical service at
modern ages by which it came to value the enhancement of not only extending years of
patient’s life but also adding life to years. In Declaration of Alma-Ata by World Health
Organization (WHO) of 1978, it was described, “primary health care addresses the main
health problems in the community, providing promotive, preventive, and curative and reha-
bilitative services”. Regardless of rapid expansion of those needs, acknowledgment of med-
ical rehabilitation was delayed in the frame of conventional diagnosis and treatment depart-
ment. In our country, it was 1996 that the rehabilitation department was authorized as the
formal clinical department in the health insurance system by the former Ministry of Health
and Welfare. On the other hand, the professor of the physical therapy department was posi-
tioned as an assistance instructor in the sensory and motor system medicine course by the
University of Tokyo Faculty of Medicine having shifted to the graduate school course sys-
tem between fiscal year 1995 and fiscal year 1997.

In the university hospital, the name was changed from the physical therapy department
to the rehabilitation medicine department by the budget measures in fiscal year 2001. Now
we integrated related occupational categories, which had historically belonged to the ortho-
pedic surgery department and the former physical medicine department, and started the
maintenance of the department. The Central Rehabilitation Service includes 14 physical
therapists (one person is a part-time) and 5 occupational therapists and 5 acupuncture thera-
pists as a rehabilitation team staff other than current medical doctors.

Our mission is to provide exceptional rehabilitation for our patients through clinical
excellence and compassionate care, all dedicated to helping patients achieve their maximum
functional capacity and highest quality of life. Another significant focal point of the
Department is research. The research objectives of the Department are to make clear config-
uration of disabilities and to develop measures to reduce the obstacles for patients’ inde-
pendent living as well as to promote reintegration in their society.
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Faculties and Students

Professor and Chair Eto, Fumio, MD, Ph. D (1998~)
Lecturer Kodama, Yoshiaki, MD, Ph. D
Associate .................................2
Visiting Fellow........................1
Graduate student ....................4
Secretary .................................1 (part-time employment)

Past Research and Major Accomplishments

The rehabilitation medicine field had not been
admitted as an established course before reorganiza-
tion of the graduate school course system. Therefore,
there is still no own laboratory space. There is yet no
space of doctor’s medical office and other staff’s duty
rooms in the university hospital though the physical
therapy department has been engaged in the medical
service activity of rehabilitation since 1963. In our
conventional research activity, a clinical research that
adheres to a daily medical management in rehabilita-
tion has been a major subject.

Research topics that have been executed so far are
the following content.
1. The influence of the trouble in patient’s daily life

due to various diseases is analyzed, and an appro-
priate treatment program is developed. It is
included to describe natural course of the disease
and the trouble clearly in life cycle of physically
handicapped person. A study to make clear a pat-
tern of the disorder type change in cerebral palsy
by the development process from infancy was
done. Natural course of Werdnig-Hoffmann dis-
ease and congenital muscular dystrophy, which
were a rare pediatric disease, was described, and
the indication of rehabilitation was clarified.

2. Proper management of the factor disturbing reha-
bilitation process is important in everyday medical
rehabilitation care. The pain management was a
typical problem, and the pathophysiological study
on shoulder-hand syndrome in poststroke patients
was done.

3. Most of activities in daily life depend on walking
and locomotion ability. Especially, a study about
evaluation method of gait abnormalities and
development of specific treatment of an abnormal
gait is necessary for regain of useful mobility in
physically disabled. The effect of various shoe
insoles including arch support as apparatus for
treatments was clarified by the gait analysis sys-
tem.

4. We have studied on development of rehabilitation
therapy to promote independent living of the
patients with higher brain dysfunction due to
cerebrovascular disorders, traumatic brain injury,
Alzheimer’s disease and so on. Such a study

included the development of assessment tools to
evaluate the effectiveness of the rehabilitative
intervention.

5. The ordering a bed rest is one of the treatment
measures. We have clarified the meaning of disuse
syndromes in the rehabilitation as the adverse
effect, which includes the deconditioning state.
Moreover, decreased activity in daily life after dis-
charge from hospital may be a significant cause of
disuse syndromes, especially in the older people.
The research on risk factors of accidental fall has
revealed that incidence of fall is higher in the
older people with decreased daily activities.

6. The disuse syndromes and hypoactive daily life
may be serious matter in the poststroke patients
living in the community. We have examined the
influence of daily activity on changes in the physi-
cal fitness of people with poststroke hemiplegia.
Then, we have concluded that they can improve
their physical fitness without formal supervised
training by simply increasing their daily activities.

7. We have developed the comprehensive assessment
tool of activities of daily living (ADL) for the elder-
ly based on the hierarchical structure of the ADL.
In rehabilitation of the dementia patients the use-
fulness of ADL measurement has been revealed
for classification of the severity of dementia as
well as for evaluation of the effect of rehabilitation
program.

8. A basic research including animal experiment is
also necessary to improve the rehabilitation man-
agement. In collaboration with some outside labo-
ratories we have studied a causative mechanism of
muscle atrophy, joint contracture and bone atro-
phy, which are main components of disuse syn-
dromes. In addition, we have examined the effect
of physical agents in such a condition; for exam-
ple, effects of dietary calcium depletion and reple-
tion on tibial bone volume, influences of exercise
and mechanical loading on bone strength, effects
of electrical stimulation for reducing the degree of
joint contracture, and so on.

Current Research

The department’s research interests are directed
towards reduction of the major disabilities of the
handicapped persons, namely immobility, instability
and intellectual impairment. The approach is both
theoretical, by seeking a better understanding of the
baneful processes which produce disability in daily
life of the handicapped persons; and practical by the
introduction and evaluation of new methods of man-
agement. Research workers of variety of medical and
non-medical backgrounds shall work together on
these problems. Such a research policy is the future
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directionality, but the present state is in extension of
the past research activities.

Two or more equipment (force platform, video
operation analysis system, surface electromyography,
and ataxiameter, etc.) are usually combined for the
evaluation of walking and motion disturbances. This
combined operation analysis system is arranged for
the synchronized determination. In addition, synchro-
nous measurements such as the torque machines for
the muscular power measurement and the surface
electromyography are possible. We have been analyz-
ing human locomotion activities, and also examining
the effects of shoes with various insert or heel wedges
for walking in normal subjects and physically
impaired persons. The present research addresses
examining the effects of heel elevation of shoes on
walking of the patient with Parkinson’s disease.
Moreover, a biomechanical change in the walking pat-
tern after surgical operation on the ligaments of the
knee has been analyzed with those devices.

The accomplishment of human activities such as
locomotion requires the functional integration of at
least three major organic systems; the bone, joint, and
muscular system that carries out various motions in
daily activities; central and peripheral nervous system
that controls musculoskeletal system organs; car-
diopulmonary system that supplies oxygen and glu-
cose to the former two system organs. Therefore, clin-
ical research interests of rehabilitation medicine are in
the development of integrated physical exercise pro-
gram, the improvement of cardiopulmonary manage-
ment during rehabilitation therapy, and restorative
design for brain damage and nerve injuries. Now we
are studying on the evaluation of higher brain dys-
function concerning everyday activities and also on
the physical fitness measurement by using the
ergometer for the development of an appropriate
rehabilitation program.

The clinical practice of rehabilitation is character-
ized in the team approach by multidisciplinary coop-
eration. Because two or more specialized professionals
work together in practice, the area of research needed
is broad. There are a lot of necessary, but unsettled
research topics for development and enhancement of
rehabilitation practice. However, the physicians and
non-medical staffs cannot afford to spend time in the
research work because the needs of rehabilitation
medical service nowadays increase rapidly in the uni-
versity hospital. Our present research environment is
under a poor condition, and therefore, more coopera-
tion with the outside laboratory or organization
including other faculty of the university may be rec-
ommended to accomplish the research plan in order
to investigate a problem thoroughly.

Future Prospects

Rehabilitation medicine is an important task of pri-
mary health care. Theories of disability in health prac-
tice and research are area of a new frontier. A research
on treatment and prevention of disability depends on
the concept and the hypothesis of disability. In addi-
tion to an experimental study, a narrative based study
in ethnography is important so that the subjective
problems like disability experiences may be discussed.
Then, not only a biological approach but also a socio-
logical approach should promote it concurrently.

Our academic field has just started. We have
requested a laboratory to accomplish experimental
study, but it is not given yet. Since historical process
and the financial situation of a current university, it is
pessimistic to set up the research environment on the
university campus. We should struggle with the mat-
ter connected directly with the activity of the univer-
sity hospital, which is a training organization of a
medical doctor, though there are an enormous num-
ber of unsolved research topics. We have entrusted
the attending lecturer to the staff of outside institu-
tions and the organization in order to support our
clinical and educational tasks. We are now arranging
the cooperation system with staffs of these external
institutions for research and development of the wel-
fare equipments to facilitate the independence of the
disabled persons. This system may be of help to the
research activity coherent to clinical practice in reha-
bilitation.

The physical therapist and the occupational thera-
pist are new type of jobs in our country in the devel-
opment process, and they are positioned as medical
service staffs in the hospital. It is necessary to
increase the chance that those co-medical profession-
als also participate in the research activity in order to
activate a clinical research.

The research of rehabilitation medicine is a new
field, internationally. There increases a number of
inquiries to hope for studying at our department from
several foreign researchers of other Asian nations.
Unfortunately, our present environment is insufficient
to accept them. Nevertheless, one Chinese doctor and
one Mongolia doctor are working with us now. The
former has already completed the doctor degree thesis,
and the latter is about to start a study now. Professor
Eto was invited to Chinese Rehabilitation Medicine
Association Conference held in Beijing in China in
October 2001 and gave a lecture, entitled “the current
situation of rehabilitation medicine in Japan, from a
viewpoint of medical education”. In addition, he lec-
tured several topics on stroke rehabilitation at the uni-
versity hospitals in Wuhan city and Shijiazhuang city
in China. International cooperation in the rehabilita-
tion medicine research is the future matter.
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Research Grants

The total of the competing research expense,
which the doctor researcher who belonged to the
Central Rehabilitation Service of the university hospi-
tal acquired, is 13,200,000 yen since 1998. Five repre-
sentative research topics and the capital sources are as
follows in table 1.

Select Publications

1. Ueda S, Miura T, Eto F. Shoulder-Hand Syndrome as
an important complication of hemiplegia. J Jap Ass
Phys Med Balneol Climatol 38: 35-42, 1975.

2. Eto F, Yoshikawa M, Morimatsu M, Hirai S, Ueda S.
Shoulder-hand syndrome as a complication of hemi-
plegia. Jpn J Geriat 12: 245-251, 1975.

3. Eto F, Ueda S. Long-term change of motor patterns in
cerebral palsy. Jpn J Rehabil Med 14: 261-266, 1977.

4. Eto F, Yoshikawa M, Ueda S, Hirai S. Posthemiplegic
shoulder-hand syndrome, with special reference to
related cerebral localization. J Am Geriatr Soc 28: 13-
17, 1980.

5. Eto F. Complications due to prolonged or excessive
rest in rehabilitation medicine. J Clinical and
Experimental Medicine (Igaku no ayumi) 116: 416-
422, 1981.

6. Eto F. Activities of daily living of the patients with
dementia in the long-stay psychogeriatric wards. In:
Flax HJ, Matta AA, eds. New Frontiers that Influence
Disease and Rehabilitation, IRMA IV, Puerto Rico,
1983, pp.125-129.

7. Watamori T, Eto F. A longitudinal study of linguistic
and nonlinguistic functions in a patient with
Alzheimer's disease. Rinshou Seishin Igaku (Clin
Psychiatry) 12: 1155-1168, 1983.

8. Eto F, Harasawa M, Hirai S. Hand dexterity related to
age: Pegboard test as an indicator of aging and brain
dysfunction. Jpn J Geriat 20: 405- 409, 1983.

9. Eto F, Yoshikawa M. A dose-response study of
Dihydroergotoxine (DHET) Mesylate for cerebrovas-
cular disturbances. In: Gaitz CM, Samorajaski Y, eds.
Aging 2000: Our Health Care Destiny, vol 1:
Biomedical Issues, Springer-Verlag, New York, 1985,
pp.421-431.

10. Ueda S, Hasegawa T, Ando K, Sakuma A, Kusunoki
T. Standardization of the finger function test and
upper extremity ability test for hemiplegia. Jpn J
Rehabil Med 22: 143-160, 1985.

11. Okawa Y, Ueda S, Eto F, Kikuchi N. The analysis of
the course of motor impairment in Fukuyama type
congenital muscular dystrophy. Jpn J Rehabil Med
22: 197-202, 1985.

12. Okawa Y, Eto F, Ueda S. The analysis of the course
of disability in Werdnig-Hoffman disease (chronic
type). Jpn J Rehabil Med 22: 115-120, 1986.

13. Eto F. Treatment of degenerative neurological dis-
eases in the elderly: a rehabilitation approach. Jpn J
Geriat 23: 35-40, 1986.

14. Eto F. Rehabilitation of post-stroke patients with car-
diac disease. J Clinical and Experimental Medicine
(Igaku no ayumi) 139: 691-695, 1986.

15. Ueda S, Eto F, Okawa Y. Standardization of a func-
tional test for hemiplegia for the evaluation of total
body motion. Scand J Rehabil Med 17 (Suppl): 163,
1988.

16. Eguchi K, Eto F, Ohkawa Y, Ueda S. Factors affecting
return to work following stroke in youth and young
adults. Jpn J Stroke. 10: 124-126, 1988.

17. Eto F. Physical disability and dementia. Jpn J Rehabil
Med 25: 85-86, 1988.

18. Eto F. Rehabilitation of the elderly patients. In: Hsu
C-J, Orimo H, eds. Problems of the aged. Asia &
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Fiscal year

1998-1999

2000-2002

2000

2000

2001-2002

Resource

The MEXT Scientific
Research Fund, Basic
Research (C)

The MEXT Scientific
Research Fund, Basic
Research (C)

The MEXT Scientific
Research Fund, Basic
Research (C)

The MEXT Scientific
Research Fund, Basic
Research (C)

Ministry of Health, Labor
and Welfare, Research
Consignment Expense for
Psychiatric and Neurological
Disease

Subject (Author)

Study on effect of electric stimulation
in prevention of disuse changes of
bone and soft tissues (Dr. Akai, M)

Study on effect of heel elevation for
Parkinsonian gait (Dr. Eto, F)

Study on functional recovery and ADL
of stroke patient's with higher brain
dysfunction (Dr. Ohtsuru, I)

Study on evaluation of joint lesion by
using noninvasive measures such as
vibration response (Dr. Akai M)

Study on functional recovery and ADL
in higher brain dysfunction (Dr. Eto, F)

Amount of 
money (yen)

1,500,000

4,100,000

1,900,000

3,100,000

1,600,000

Table 1. Representative subjects for research grants

(Abbreviation, MEXT: Ministry of Education, Culture, Sports, Science and Technology)



Pacific Council for Science & Technology, Taipei,
1989, pp64-88.

19. Majima M, Ueda S. Major factor of the deterioration
of physical fitness in poststroke hemiplegics. Jpn J
Rehabil Med 27: 53-57, 1990.

20. Eto F. Activities of daily living and mental status in
elderly patients with organic brain disorders. In:
O'Neill D ed. Carers, Professionals and Alzheimer's
Disease, John Libbey & Company, London, 1991,
pp323-327.

21. Eto F. Falls and immobilization: A vicious circle in
the elderly. In: Orimo H, Fukuchi Y, Kuramoto K,
Iriki M eds. New Horizons in Aging, Univ of Tokyo
Press, Tokyo, 1992, pp.280-281.

22. Eto F, Tanaka M, Mizoguchi T. Comprehensive activ-
ities of daily living (ADL) index for the elderly. In
Beregi E, Gergely IA, Rajczi K, eds.: Recent Advances
in Aging Science, vol.2, Monduzzi Editore, Bologna,
1993, pp.2183-2187.

23. Obana M, Eto F. Progressive pes equinovarus compli-
cated with Parkinson's disease. J Clin Rehabil 2: 78-
80, 1993.

24. Kakurai S, Akai M. Clinical experiences with a con-
vertible thermoplastic knee-ankle-foot orthosis for
post-stroke hemiplegic patients. Prosthetics and
Orthotics International 20:191-194, 1996.

25. Eto F, Saotome I, Akiya N, Furuichi T. Early inter-
vention of rehabilitation service for acute stroke
patients. Eur J Neurol 3(Suppl 2): 102, 1996.

26. Akai M, Shirasaki Y, Tateishi T. Electrical stimula-
tion on joint contracture; an experiment in rat model
with direct current. Arch Phys Med Rehabil 78:405-
409, 1997.

27. Eto F. Rehabilitation of memory. Jpn J Rehabil Med
34: 395-399, 1997.

28. Akai M, Usuba M, Maeshima T, Shirasaki Y, Yasuoka
S. Laser's effect on bone and cartilage change
induced by joint immobilization; An experiment
with animal model. Lasers in Surgery and Medicine
21:480-484, 1997.

29. Kodama Y, Nakayama K, Fuse H, Fukumoto S,
Kawahara H, Takahashi H, Kurokawa T, Sekiguchi C,
Nakamura T, Matsumoto T. Inhibition of bone
resorption by pamidronate cannot restore normal
gain in cortical bone mass and strength in tail-sus-
pended rapidly growing rats. J Bone Miner Res 12:
1058-1067, 1997.

30. Usuba M, Akai M, Shirasaki Y. Effect of Low-Level
Laser Therapy (LLLT) on viscoelasticity of the con-
tracted knee joint; Comparison with whirlpool treat-
ment in rats. Lasers in Surgery and Medicine 22:81-
85, 1998.

31. Yokota K, Itsukaichi K, Kakurai S, Asakura K.
Consideration of training for walker-assisted gait:
From the investigation of the load under walker's
tips. Bull Jpn Soc Prosthetics Orthotics 14: 76-81,
1998.

32. Itsukaichi K, Kaneko H, Kakurai S, Tazawa E.
Habilitation of the congenital limb deficient children.
Bull Jpn Soc Prosthetics Orthotics 14: 88-94, 1998.

33. Eto F, Saotome I, Furuichi T, Ogasawara M. Effects
of long-term use of benzodiazepines on gait and
standing balance in the elderly. Annals of New York
Academy of Sciences 860: 543-545, 1998. 

34. Kodama Y, Takeuchi Y, Suzawa M, Fukumoto S,
Murayama H, Yamato H, Fujita T, Kurokawa T,
Matsumoto T. Reduced expression of interleukin-11
in bone marrow stromal cells of senescence-acceler-
ated mice (SAMP6): relationship to osteopenia with
enhanced adipogenesis. J Bone Miner Res 13: 1370-
1377, 1998, 1998.

35. Miyake N, Yanagihara K, Sindo N. House work of
female stroke patients. Jpn J Rehabil Med 36: 644-
648, 1999.

36. Kodama Y, Dimai HP, Wergedal J, Sheng M, Malpe R,
Kutilek S, Beamer W, Donahue LR, Rosen C, Baylink
DJ, Farley J. Cortical tibial bone volume in two
strains of mice: effects of sciatic neurectomy and
genetic regulation of bone response to mechanical
loading. Bone 25: 183-190, 1999.

37. Linkhart TA, Linkhart SG, Kodama Y, Farley JR,
Dimai HP, Wright KR, Wergedal JE, Sheng M,
Beamer WG, Donahue LR, Rosen CJ, Baylink DJ.
Osteoclast formation in bone marrow cultures from
two inbred strains of mice with different bone densi-
ties. J Bone Miner Res 14: 39-46, 1999.

38. Eto F. Recent advances in geriatric rehabilitation. Jpn
J Geriat 36: 153-161, 1999.

39. Xu H, Akai M, Kakurai S, Yokota K, Kaneko H. Effect
of shoe modifications on center of pressure and in-
shoe plantar pressures, Am J Phys Med Rehabil
78:516-524, 1999.

40. Fujitani J, Ishikawa T, Akai M, Kakurai S. Influence
of daily activity on changes in physical fitness for
people with post-stroke hemiplegia, Am J Phys Med
Rehabil 78:540-544, 1999.

41. Akai M, Shirasaki Y, Tateishi T. The effect of elec-
tricity on joint contracture due to immobilization;
Direct current stimulation in rat experiment. In:
Electricity and Magnetism in Biology and Medicine.
Bersani F ed., Kluwer Academic/Plenum Publishers,
New York, 1999, p.883-886.

42. Honda F, Akai M, Itsukaichi K, Kakurai S, Tazawa E.
A report on progress of trainings and obtained activi-
ties about electronic prosthesis fitting for the con-
genital limbs deficient child. Sagyo Ryoho (J Jpn Ass
OT) 18: 478-487, 1999.

43. Nara A, Umishima M, Imase A, Mineshima T. Study
on the effects of pulp-to-pulp distance in measuring
the pinch strength - compare the young with the
aged in a nursing home -. Sagyo Ryoho (J Jpn Ass
OT) 19: 338-345, 2000.

44. Hirose K, Eto F. Exercise training for internal disabili-
ty in the elderly. J Clin Rehabil 9: 3 42-350, 2000.

45. Eto F, Sakata T. Influential factors on health-related
quality of life after cerebral vascular disease. Jpn J
Geriat 37: 554-560, 2000.

46. Kodama Y, Miyakoshi N, Linkhart TA, Wergedal J,
Srivastava A, Beamer W, Donahue LR, Rosen C,
Baylink DJ, Farley J. Effects of dietary calcium deple-
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tion and repletion on dynamic determinants of tibial
bone volume in two inbred strains of mice. Bone. 27:
445-452, 2000.

47. Kodama Y, Umemura Y, Nagasawa S, Beamer WG,
Donahue LR, Rosen CR, Baylink DJ, Farley JR.
Exercise and mechanical loading increase periosteal
bone formation and whole bone strength in
C57BL/6J mice but not in C3H/Hej mice. Calcif Tissue
Int. 66: 298-306, 2000.

48. Eto F. Causes of falls in the elderly. Japan Medical
Association Journal 44: 299-305, 2001.

49. Ohtsuru I, Eto F, Wada N, Saotome I, Furuichi T.
New reliable and valid motor assessment scale for
stroke patients: Hemiplegic motor behavior tests.
Geriatrics Gerontology Int 1: 45-51, 2001.

50. Kodama Y, Eto F. How to find out patients with a
high risk for falls. J Clin Rehabil 10: 961-964, 2001.
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Department of
Anesthesiology

Outline and Research Objectives

The department of Anesthesiology was established in1952. Our department has resi-
dents and eight researchers from China. We give lectures and provide clinical education for
postgraduate students and medical students.

We have pain clinic services in our department, which was established in 1962. It is pro-
vided for not only out-patients but also including patients in the ward of the other depart-
ments on a daily basis in all areas of painful diseases.

Anesthesia service including pre-and post-operative care is provided every day for elec-
tive and emergency surgical procedures. Recently, we have started acute pain service for
postoperative pain relief and palliative medicine for cancer pain relief and terminal care.

Research activities:

There are eight laboratories in our department, which are investigating clinical and basic
project of anesthesia research.

These themes of the research groups of our department are listed as bellow.

Anesthesiology, basic and clinical respiration
・ Measurement of pulmonary vascular resistance of normal and pulmonary edema using

rabbit
・ The effect of anesthetics upon pulmonary function
・ The model of neurogenic pulmonary edema of rabbit
・ Basic research of lipopolysaccharide which interact with apoprotein from the lung of

neonatal mouse
・ Basic research of the changes in transmission and distribution of gas with pulmonary

lesion
・ Clinical assessment of pulse-oximeter
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 General anesthesia

 Local anesthesia

Emergency medicine

Intensive care medicine

Palliative medicine

 Pain medicine

 Resusitology

respiration

circulation

Muscle relaxation

Shock

Pain physiology

    behavior

New 
device

and
technique

for
anesthesia

and
pain medicine

Perioperative
anesthesia
management for
surgical patient

Perioperative

QOL



circulation
・ Relationship between sympathetic nervous system and cardiac function
・ Clinical assessment of anti-hypertensive agents during anesthesia
・ Prostaglandins and tissue blood flow of the liver and kidney

pain mechanism (neurobiology, neuro-physiology, behavior investigation)
・ Relationship between noxious stimuli and catecholamines in the anesthetized rat
・ Physiology of pain and the mechanisms of analgesia using spinal rat
・ The effect of midazolam upon the spinal analgesical mechanisms
・ The effect of peripheral sensory nervous activities by acupuncture
・ Basic and clinical assessment of benzodiazepine antagonist
・ Basic and clinical assessment of enkepharinase inhibitor
・ Analgesic mechanism of nociceptin in spinal rat
・ Assessment of bispectral index monitor
・ Clinical evaluation of drug challenge test
・ Analgesic mechanism of laser treatment
・ Analgesic mechanism of oriental medicine
・ Clinical assessment of acupuncture

muscle relaxation
・ Mechanism and the pharmacological analysis of non-depolarizing muscle relaxants in

human
・ Clinical assessment of malignant hyperthermia
・ Basic and clinical assessment of non-depolarizing muscle relaxants

new devices and techniques for anesthesia
・ Mechanism of H-type epidural-spinal anesthesia
・ Development of skin surface anesthetics by lidocaine tape
・ Clinical assessment of the induction by midazolam combined with barbiturates
・ Anesthetic method by low dose buprenorphine with inhalational anesthetics
・ The effect of epidural buprenorphine and morphine on post-operative pain control
・ Clinical usefulness of patient-controlled analgesia (PCA)
・ Clinical assessment of stellate ganglion block
・ Assessment of anesthetic machines
・ Development of device for intubation

mechanism of anesthesia
・ Mechanism of anesthetics from auditory brainstem response and Fourier analysis of

EEG
・ Inhalational anesthetics and rate potential
・ Analgesic mechanisms of hyperventilation
・ The interaction of central analgesic and spinal analgesic mechanisms

shock
・ Response to immunological system against the endotoxin in the blood
・ The effect of poly-enzyme inhibitor upon tissue microcirculation
・ Effects of anesthetics upon liver cell and Kupffer cell

QOL in surgical patients during perioperative period and chronic pain patients
・ Perioperative QOL in case of surgical patient
・ QOL of donor of blood
・ QOL of intractable chronic pain patient such as post-herpetic neuralgia and low back

pain
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Faculty and Students

Professor and Chair Kazuo Hanaoka, MD, Ph., D. (1991~)
Associate Professors Hideko Arita, MD, Ph.,D.

Tomoki Nishiyama MD, Ph., D
Lecturer Cyoku Yajima, MD, Ph., D

Yasuo Ide, MD, Ph.,D.
Masakazu Hayasida MD, Ph.,D.

Associate ...............................13
Postdoctoral Fellow ..............12
Graduate student ....................9
Research student.....................6
Secretary .................................3

Past Research and Major Accomplishments

In Anesthesiology, Respiration, Circulation, Pain,
Muscle relaxation, New devices and techniques for
anesthesia, Mechanism of anesthesia, Shock and
Perioperative QOL are mainly involved.

For each project, we are investigating both basical-
ly and clinically. The main purpose of these investiga-
tion is that the safety and quality of perioperative
anesthesia care are sought, and also the treatments of
patients with intractable pain as chronic pain and
postoperative pain as acute pain are important field of
pain management.

We investigated the effect of Drug Challenge Test
(DCT) for chronic intractable pain patient and estab-
lished the easy and accurate method of DCT. This
DCT were applied to many chronic patients and got
good results by the treatment of administered ade-
quate drugs orally. Epidurascopy for chronic lumbar
pain are investigated and developed clinically.

Postoperative pain management are also investi-
gated and established guideline for the method using
local anesthetics combined with narcotics via epidural
catheter to the epidural space. Patient Controlled
Analgesia (PCA) and pre-emptive analgesia are also
investigated.

Current Research

Respiration, circulation, pain, muscle relaxation,
new devices and techniques for anesthesia, mecha-
nism of anesthesia, shock and perioperative QOL are
being investigated. Each project is progressing well.
Especially new devices for epiduroscopy with useful
attachment such as manipulating device are being
developed.

We are making of the animal model of post herpet-
ic neuralgia (PHN), which is very useful for the inves-
tigation of PHN. The number of patients with PHN
will increase because of large population of high aged
people in the near future. Therefore, this is very
important investigation.

Future Project

We are seeking the method of safe anesthesia
including perioperative period. Also safe management
of pain is really necessary in 21 century, because the
population of aged people will be tremendously
increased. Therefore, the investigated area of above
mentioned will be continued. Palliative care medicine
will be important field also in the near future.
Therefore, we will investigate this field. Actually clini-
cal investigation of palliative care medicine has start-
ed from this year as a field study.

Research Grants

1. 1998-2001 Research Grant (C2), #10671404 The
Involvement of NMDA receptor in the intrinsic
analgesia evoked by hyperventilation.

2. 1998-2001 Research project. Grant-in-aid for scien-
tific research (B)#10470315 The effects of vasoac-
tive drugs upon the spinal pain modulation.

3. 1999-2002 Research Grant (C2), #11671480
The effects of inhalational anesthetics and nitric
oxide upon the activities of spinal dorsal horn
neuron.

4. 2000-2002 Research Grant (C2), #12671453
Investigation of network by analgesic mechanisms
of spinal cord

5. 2002-2004 Research Grant(C2), #14571422 The
development and clinical application of cheeper
and more accurate neuromuscular monitoring
devices now in use.

Select Publications

respiration
1. Kitamura T, Uchida K, Tanaka N, Tsuchiya T,

Watanabe J, Yamada Y, Hanaoaka K, Seymour JF,
Schoch OD, Doyle I, Inoue Y, Sakatani M, Kudoh S,
Azuma A, Nukiwa T, Tomita T, Katagiri M, Fujita A,
Kurashima A, Kanagasaki S, Nakata K:Serological
diagnosis of idiopathic pulmonary alveolar pro-
teinosis. American Journal of Respiratory & Critical
Care Medicine 162:658-662, 2000

circulation
2. Nishiyama T, Hanaoaka K,: Nicardipine did not acti-

vate rennin-angiotensin- aldosterone system during
isoflurane or sevoflurane anesthesia. Canadian
Journal of Anaesthesia 47(12):1249-1252,2000

3. Nishiyama T, Hanaoaka K: Free hemoglobin concen-
trations in patients receiving massive blood transfu-
sions during emergency surgery for trauma.
Canadian Journal of Anaesthesia 47(19): 881-885,
2000

4. Nishiyama T, Yokoyama T, Matsukawa T, Hanaoka
K: Continuous nicardipine infusion to control blood
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pressure after evacuation of acute cerebral hemor-
rhage. Canadian Journal of Anaesthesia 47(12):1196-
1201,2000

5. Orii R, Sugawara Y, Hayashida M, Yamada Y, Kubota
K, Takayama T, Harihara Y, Makuuchi M, Hanaoaka
K:Peri-operative blood lactate levels in recipients of
living-related liver transplantation. Transplantation
69(10):2124-7, 2000

6. Takeda K, Sawamura S, Tamai H, Hagihara R,
Hanaoaka K: Reversible tricuspid valve obstruction
during removal of renal cell carcinoma with intracar-
diac tumor extension. Anesthesia & Analgesia
91:1137-38, 2000

7. R. Orii, Y. Sawamura, M. Hayashida, Y. Yamada, K
Chang, T. Takayama, M. Makuudhi and K.Hanaoka:
Effects of amrinone on ischaemia-reperfusion injury
in cirrhotic patient undergoing hepatectomy: a com-
parative study with prostaglandin E1. British Journal
of Anaesthesia 85(3): 389-95, 2000

8. Orii R, Sugawara Y, Hayashida M, Uchida K, Yamada
Y,Takayama T., Makuuchi T., Hanaoka K: Lactate is
correlated with the indocyanine green elimination
rate in liver resection for cirrhotic patients.
Anesthesia & Analgesia 92(4):1064-070,2001

9. Kazuo Hanaoka, Akiyoshi Namiki, Shiji Dohi,
Yoshihisa Koga, Osafumi Yuge, Yasushi Kayanuma,
Kazuyuki Hidaka, Tadashi Kusunoki; A dose-ranging
study of midazolam for postoperative sedation of
patients: A randomized, double- blind, placebo-con-
trolled trial. Crit Care Med. 30 (6): 1256-1260, 2002

10. Masakazu Hayashida, Mieko Chinzei,, Haruko
Fujiwara, Kyoko Komatsu, Hisako Usui, Kanji
Uchida, Toshiya Tomioka, Kazuo Hanaoka:
Bispectral Index as an Indicator of Cerebral Function
during Surgery Using Deep Hypotheremia and
Circulatory Arrest. Cardiovascular Anaesthesia 6(1):
9-13, 2002

pain mechanism (neurobiology, neuro-physiology,
behavior investigation)
11. Tomoki Nishiyama, Takeshi Yokoyama, Kazuo

Hanaoka: Midazolam improves postoperative epidur-
al analgesia with continuous impression of local
anesthetics. Canadian Journal of Anaesthesia 45(6) :
551-555, 1998

12. T. Nishiyama and K. Hanaoka: Effect of diluent vol-
ume on post-operative analgesia and sedation pro-
duced by epidurally administrated Midazolam.
European Journal of Anesthesiology 15: 275-279,
1998

13. T. Nishiyama, T. Matsukawa and K. Hanaoka:
Continuous epidural administration of Midazolam
and Bupivacaine for postoperative analgesia. Acta
Anaethesiolgica Scandinaviva 43 : 568-572, 1999 

14. Tomoki Nishiyama, Takashi Matsukawa, Kazuo
Hanaoka: Acute Phase Histopathological Study of
Spinally Administered Midazolam in Cats.
Anesthesia & Analgesia. 89: 717-20, 1999

15. Hanaoaka k, Hayashida M,Arita H, Sumida T, Ide
Y:Management of Postoperative Pain. The

Management of Acute and Chronic Pain The Use of
the Tools of Trade: 133-137,2000

16. Hanaoka K, Meno A, Arita H, Tamai H, Orii R,
Sumida T: Drug Challenge Tests in Chronic Pain
Management. The Management of Acute and
Chronic Pain TheUse of the Tools of Trade: 345-
349,2000

17. H. Sekiyama, J Utsumi, S G Shimada, H Nagase and
Meno A, Arita H, Hanaoaka K:The Efficacy of Drug
Challenge Test (DCT) in the Treatment of Pain
Attributable to Brachial Plexus Avulsion,
Management of Pain. World Perspective:183-186,
2000

18. Nishiyama T, Hanaoaka K: The effects of epidural
bupivacaine, morphine, and their combination on
thermal nociception with different stimulus intensity
in rats. Anesthesia &Analgesia 91(13) :652-656, 2000

19. Arita H, Meno A, Zhang L, Hanaoka K: The CPT and
Drug Treatment for Brachial Plexus Avulsion,
Management of Pain. A World Prespective:115-8,
2000

20. Nishiyama T, Gyermek L, Lee C, Kawasaki –Yatsugi
S, Yamaguchi T, Hanaoaka K:The analgesic interac-
tion between intrathecal clonidine and glutamate
receptor antagonists on thermal and formalin-
induced pain in rats. 92 Anesthesia & Analgesia (3):
725-732,2001

21. Hanaoaka K: Drug Challenge Tests in Chronic Pain
Patients. The role of catecholamines and other neu-
romediates in neuropathic pain. Proceeding of the
Satellite Symposium of the 9th International
Catecholamines Symposium: 69- 81,2001

22. Toshiya Tomioka, Yutaka Awaya, Kenji Nihei and
Kazuo Hanaoka: Post- Herpetic neuralgia in a patient
with congenital insensitivity to pain and anhirosis
Journal of Anesthesia 16(1): 84-6,2002

23. S. Swamura, T. Tomioka, and K. Hanaoka: The
Importance of Tail temperature monitoring during
tail-flick test in Evaluating the antinociceptive action
of valatile anesthstics. Acta Anaesthesiologica
Scandinavica 46:451-4, 2002

24. Hanaoka K., Hayashida M., Arita H., Sumida T., Ide
Y.: How to Set up an Acut Pain Service. Japan
Perspective, Recent Views on Clinical Pain Edited
by Varrassi G. Monduzzi Editor, Bologna: 93-97,
2002 

25. Min Dai, Toshinobu Sumida, Megumi Tagami, Yasuo
Ide, Masaki Nagasae, Hiroshi Sekiyama and Kazuo
Hanaoka: Suppressive effect of spinal dorsal-horn
neuronal activity by local spinal-cord cooling in
reversed by naloxone in cats. Journal of Anesthesia
16: 211-15, 2002

26. Li WM., Wu GC., Arita H., Hanaoka K.: Acupuncture
stimulation inhibits somoato-renal sympathetic A-
and C-reflexes in anesthetized rats. Acupuncture &
Electro-Therapeutics Research 27(2): 119-27, 2002.

muscle relaxation
27. Hideto Oyamada, Keiko Oguchi, Naoto Saitoh,

Toshiko Yamazawa, Kenzo Hirose, Yoko kawara,
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Kazunao Wakatsuki, Katsuji Oguchi, Megumi
Tagami, Kazuo Hanaoka, Makoto Endo,and
Masamitu Iino: Novel Mutations in C-teminal chan-
nel Region of the Ryanodire Receptor in Malignant
Hypermia Patients. Jpn. J. Pharmacol.88:159-166,
2002

new devices and techniques for anesthesia
28. Tomoki Nishiyama, Takashi Matsukawa, Kazuo

Hanaoka: The Effect of Age and Gender on the
Optimal Premedication Dose of Intramuscular
Midazolam. Anesthesia & Analgesia 86: 1103-1108,
1998

29. T. Nishiyama, N. Sugai and K. Hanaoka: Inivitro
Changes in the Transparency and PH of Cerebro
Spinal Fluid Caused by Adding Midazolam. European
Journal of Anaesthesiology 15: 27-31, 1998

30. Tomoki Nishiyama, Hideto Nakayama, Kazuo
Hanaoka,: Sevoflurane or Thipotenal-Isoflurane for
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Research student.....................1
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Past Research and Major Accomplishments

• Study of the effect of anesthetics on the threshold
for transpulmonary passage of venous air emboli.
(Resuscitation 13: 81-86, 1986, Anesthesiology 67:
905-909, 1987, Anesth Analg 75: 720-723, 1992) .

We found that the threshold for transpul-
monary passage of venous air was significantly
lower during halothane anesthesia (0.01-0.05
ml/kg), as compared with pentobarbital (1.0

ml/kg), fentanyl (0.5 ml/kg), or ketamine (0.35
ml/kg) anesthesia.

• Study on the effect of catecholamine on regional
cerebral blood flow in dogs (Masui 36: 1176-1180,
1986) 

Development of Hemoperfusion System (HF) 
1) For the patients of cardiac surgery
2) For the regulation of water balance in the patients

of renal insufficiency
3) For the expansion of the indication of bloodless

priming for cardiopulmonary bypass by hemocon-
centration using HF.

Department of Emergency
and Critical Care Medicine

Outline

Department of Emergency and Critical Care Medicine was established in 1965, as the
emergency service within the Central Clinical Service Facilities of the University of Tokyo
Hospital and at the same time as the intensive care service for in-hospital patients, it
became a tertiary emergency care and critical care center in the metropolitan Tokyo and also
became the principal teaching facility of the University of Tokyo. It is a designated Level I
Trauma Center, and also the home of one of the newest Life Flight aeromedical services in
the country.

The Emergency Center sees approximately 15000 patients per year. It contains major
trauma and cardiac resuscitation rooms complete with STAT X-ray and full monitoring and
resuscitation equipment. There are 9 treatment spaces including space for orthopedic, gyne-
cology, and optho-ENT evaluation. X-ray, rapid spiral CT, ultrasound, angiography and
STAT Lab are located adjacent to the Emergency Center.

The Critical Care Center contains adult intensive care unit (ICU) of 8 beds, cardiac care
unit (CCU) of 6 beds, surgical high care unit (SHCU) of 36 beds, medical high care unit
(MHCU) of 15 beds, pediatric intensive care unit (PICU) of 6 beds, and neonatal intensive
care unit (NICU) of 6 beds.

The Emergency Center and Critical Care Center sees an excellent mix of multiple trau-
mas, high-acuity medical, surgical, pediatric, and gynecological patients. The Life Flight
service provides another opportunity for exposure to critically ill patients. Consult services
are available from each of the clinical departments of the Hospital.
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The usage of HF during cardiopulmonary bypass in NCVC

1985 1986 1987 1988 1989 1990

Total 644 623 593 573 586 594

HF 13 78 115 84 120 180

HF in adults 13 56 83 44 67 97
(%) 2.0 9.0 12.0 7.8 11.6 16.3 

HF in infants 0 22 32 40 52 83
(%) 0.0 3.5 5.4 7.0 8.9 14.0 



• Development of HF pump system for the perioper-
ative management of cardiac surgical patients suf-
fering from renal insufficiency and deteriorated
cardiac function. (Ube-Junken; 1984)

• Induction of hypothermia for the management of
the patient who undertaken open heart surgery
complicated by acute cerebral infarction (Kyukyu-
igaku 18:917-921, 1994) (1984).

• We elucidated the structural parts involved in acti-
vation and inactivation of Na channel by bioengi-
neering and electrophysiology. (FEBS Letters 228:
195-200, 1987, Nature 339: 597-603, 1989) .

• Effect of low molecular weight dextran for ARDS
induced by oleic acid (Am J Emerg Med18: 180-
183, 2000)(1988).

• Yahagi cared 5300 cases of critically ill patients
including cardiac surgical patients, severely ill
patients of all categories in NCVC, and emergency
cases. Yahagi developed a handy bronchofiber-
scope. (Easyscope:FiberTech, 21000BZZ00571000,
1998). Yahagi engaged in the preparation of a man-
ual for cardiac transplantation, and established
The International Society of Medical Gas in 1995.

• Induction of mild hypothermia for the manage-
ment of severe cardiac insufficiency (Anesth Analg
79: 581-582, 1994, J Clin Anesth 10: 120-125,
1998) (1991) 

Evaluation of Airway
1) Effect of change of position (Ann Thorac Surg

67: 894, 1999) 
2) Ultrasound detection of diaphragmatic paraly-

sis after cardiac operations (Ann Thorac Surg
65: 1841, 1998) 

3) Double lumen endobronchial tube Broncho-
Cath II (Anesthesiology 81: 781-782, 1994) 

4) The cause for needing airway maneuvers to
maintain a patent airway during the use of
cuffed oropharyngeal airway (COPA) using
endoscope, and the difficulty of maintaining
patent airway during COPA use might by col-
lapse of the larynx at the level of the hyoid
bone. (Resuscitation in press) 

5) Diagnosis of airway obstruction (Anesth Analg
76: 207, 1993, Anaesthesia 50: 91-92, 1995,
Anesth Analg 85: 1180-1181, 1997) 

6) Bronchial lavage of
the infant using a
laryngeal mask air-
way (Anaesthesia
49: 450, 1994)
(Anaesthesia 49:
450, 1994) 

7) Development of a
handy-type bron-
chofiberscope

Inhaled nitric oxide (NO) 
1) Indication and the 2-4years follow up of the cases

(Artif Organs 21: 17-20, 1997, Artif Organs 21: 83-
84, 1997, Artif Organs 22: 886-891, 1998, Artif
Organs 23: 169-174, 1999) 

2) Fontan type operation (Ann Thorac Surg 57: 1371-
1372, 1994) 

3) LVAS (Artif Organs 19: 557-558, 1995, Ann Thorac
Surg 65: 345, 1998) 

• Helium inhalation (Anesth Analg 80: 1042-1045,
1995, Artif Organs 21: 24-27, 1997) We demon-
strated the beneficial effect of helium/oxygen to
improve oxygenation of the postcardiac surgical
patients who showed impairment of oxygenation
without physiological findings and with normal
chest radiographs despite having a positive end
expiratory pressure of up to 10 cmH2O.

• Autotriggering caused by cardiogenic oscillation
during flow-triggered mechanical ventilation (Crit
Care Med 28: 402-407, 2000) 

• Clinical use of electrolyzed water (Artif Organs 21:
39-42,1997, Artif Organs 24:984-987, 2000).

• Elucidation of peripheral neural regulation of heart
(Brain Res 761: 329-332, 1997, J Autonom Nerv
System 68: 43-48, 1998, Brain Res 794: 146-150,
199, Brain Research 864: 157-161, 2000)
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The effect of helium-oxygen on oxygenation and lung parameters  

min -90 min baseline He 90 min
56* PaO2/FiO2 117±45 113±39 174±56* 
±5* Qs/Qt (%) 27±7 29±6 19±5*
18* Cdyn (ml/cm H2O) 60±18 60±18 65±18*

±4 PIP (cm H2O) 25±4 25±3 25±4

*: p<0.05 vs baseline values.



Current Research and Future Prospects

We are now concentrating to develop “the Vital
Care Network System” which is to manage the great
number of high risk people continually. The system is
composed of wearable monitor, wrist watch type PHS
which is to amplify the signal, the information center
to receive and manage the vital sign signals and to call
on hospitals for aid. (The Next Generation Software
Project of Information-technology Promotion Agency,
Japan. “Vital Care Network System”. 2002)

Research Grants

1. The Next Generation Software Project of
Information-technology Promotion Agency, Japan.
“Vital Care Network System”. 2002. ¥128,000,000

2. JSPS Grants-in-aid for Scientific Research “The basic
research of electrolyzed water for clinical use”.
12470316 Basic Research (B)(2) 2000-
2001.¥6,200,000

3. JSPS Grants-in-aid for Scientific Research “Intratissue
blood vessels detection using infrared for the aid of
minimum invasive surgery”. 13878179 Early Stage
Research. 2001-2002. ¥1,300,000

4. Grants-in-aid for Innovative Project of Industry-
University-Government Cooperation in Ministry of

Education, Culture, Sports, Science and Technology
“The research for practical use of medical integral
videography” 2000-2003. ¥130,000,000

5. Tokyo Metropolis Grants-in-aid for Industry-
University-Government “Electrolyzed water for the
bacterial wound healing” April 1999~Feb 2000.
¥6,569,000
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Department of 
Mental Health

Outline and Research Objectives
Outline 

The department was first established as the 4th Department of Clinical Medicine and
Nursing in the School of Health Care and Nursing in the Faculty of Medicine University of
Tokyo in 1953. The department was renamed to the department of Mental Hygiene accord-
ing to the reorganization of the School of Health Care and Nursing into the School of Health
Sciences in 1965. In 1992, the department underwent second renaming to the Department
of Mental Health and Psychiatric Nursing by the reorganization of the School of Health
Sciences into the School of Health Sciences and Nursing. In 1997, according to the restruc-
turing of the Faculty of Medicine into the Graduate School of Medicine, the Department of
Mental Health and Psychiatric Nursing was divided into the Department of Mental Health
and the Department of Psychiatric Nursing.

Research Objectives

The research objectives of this department are to conduct clinical psychosocial studies in
the vast field of mental health and to disseminate results of those studies internationally.

For the last five decades, the department has had many clinical research projects, for
example, psychotherapy, forensic psychiatry, community mental health, mental health/psy-
chiatric services, psychiatric rehabilitation, child and adolescent mental health, and develop-
mental disorders, depending on the specialty and interests of faculty members, who have
conducted those studies in collaboration with researchers in and outside Japan by employ-
ing psychosocial methodologies adopted from diverse allied disciplines (i.e., psychiatry, clin-
ical psychology, nursing, education and sociology).

For the past five years, this department has conducted clinical studies with close collabo-
ration with the Department of Psychiatric Nursing established in 1997. The Department of
Psychiatric Nursing has many clinical research projects of its own to substantiate clinical
activities in psychiatric nursing: time and motion studies of nurses in acute psychiatric
wards; clinical competency of psychiatric nursing; skills of community psychiatric nursing;
mother’s mental health and child abuse; issues of spirituality with cancer patients; and care
burden of families with ALS clients.

For the last decade, the Department of Mental Health has concentrated its research
activities mainly in 5 areas: (a) developmental disorders, (b) child and adolescent mental
health, (c) mental health services, (d) geriatric psychiatry/mental health, and (e) social psy-
chiatry/community mental health, as introduced in the past research and major accomplish-
ment section.

Faculties and Students

Professor and Chair Hiroshi Kurita, MD, PhD (since 1992)
Associate Professor in Mental Health

Iwao Oshima, PhD (since 1996)
Associate Professor in Psychiatric Nursing

Mami Kayama, PhD (since 2002)
Associate .................................1
Graduate student ..................37
Research student.....................8
Secretary .................................4

Past Research and Major Accomplishments

The major accomplishments of this department
are summarized below in 5 areas, with the number of
a related article listed in the select publications sec-
tion in parentheses.

(a) Developmental disorders (1-16)
In this area, studies on Childhood disintegrative

disorder (CDD) and related conditions (1, 5, 9) are par-
ticularly of note. CDD is an autistic condition of
unknown etiology characterized by severe metal
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regression emerged after normal mental development
at least by age 2 followed by a severe autistic and
mentally retarded state. Prof. Kurita, one of leading
clinical researchers of CDD, has conducted diagnos-
tic/nosological studies on CDD or its synonym, disin-
tegrative psychosis (DP), in comparison with autism
that could show similar yet much milder regression
than CDD/DP. Those studies contributed to the adop-
tion of CDD as a type of pervasive developmental dis-
orders (PDD) in the two international diagnostic sys-
tems: the Diagnostic and Statistical Manual of Mental
Disorders 4th edition (DSM-IV) (American Psychiatric
Association, 1994) and the International Classification
of Diseases and Related Health Problems 10the revi-
sion (ICD-10) (World Health Organization, 1993).

(b) Child and adolescent mental health (17-24)
We conducted studies aiming at clarifying the

prevalence of behavior and emotional problems in
Chinese children and their risk factors by using a
Chinese version of the Child Behavior Checklist
(CBCL) in collaboration with the Department of
Psychiatry, Shandong Medical School, China. The
studies participated by about 3,000 children and ado-
lescents and their parents and teachers in Shandong
province yielded a series of outstanding papers. The
findings in those studies would contribute to the pro-
motion of mental health of Chinese children and ado-
lescents.

(c) Mental health services (25-34)
Studies in this area clarified present status and

challenges of mental health services: service systems
(26, 27, 30, 33); evaluation of services (28, 32, 34); and
mental health problems in professionals (29, 31).

(d) Geriatric psychiatry/mental health (35-42)
Studies in this area clarified early neuropsychologi-

cal deficits of patients with dementia (37, 38); patho-
physiology of Alzheimer’s disease (35, 40, 41); mental
health problems of the elderly (39); and mental health
of caregivers of patients with dementia (36, 42).

(e) Social psychiatry/community mental health
(43-46)

This area involves studies on alcohol dependency
(43), mental health problems of sexual harassment
victims (44), and supporting patients with schizophre-
nia (45, 46).

Current Research

(a) Screening pervasive developmental disorders
Pervasive developmental disorders (PDD) are a

group of autistic conditions adopted in the current
international classification systems of mental disor-
ders, DSM-IV and ICD-10. The prevalence of PDD was
recently reported as high as 0.6%.

The early detection of PDD is important, since
early intervention is suggested as effective in amelio-
rating autistic symptoms and facilitating development
of children with PDD even if the cure is not possible.
For early detection of PDD, we developed a Japanese
version of CHAT (Checklist for Autism in Toddlers), a
promising screening tool for PDD developed in UK,
and are now gathering clinical data. We also used the
Tokyo Autistic Behavior Scale (TABS) developed by us
and the Infant Behavior Checklist (IBC), both of which
rate autistic behavior in infancy, in the same clinical
fields as the CHAT data are gathered to collect data on
early features of PDD. Based on these data, we are
planning to develop an efficient screening system for
PDD.

(b) Early development of high-functioning PDD
High-functioning PDD (HPDD) is a PDD with an

IQ over 70 (i.e., not mentally retarded). Although such
PDD was considered rare until late 1980s, more than
50% of PDD patients are now suggested to be HPDD.
However, social and vocational outcomes of HPDD
patients are quite unsatisfactory due to a lack of ade-
quate programs for their education and social adapta-
tion. It is quite unknown how HPDD differs from
mentally retarded PDD in early developmental charac-
teristics. Since such features would help early identifi-
cation of HPDD among PDD, we are now gathering
relevant data in young PDD children by using the
TABS, IBC and other scales.

(c) Adult outcomes of PDD patients
PDD is a life-long condition but its adult outcomes

are still unclear, since many of long-term outcome
studies of PDD were conducted before 1990, when
remedial education and social support systems were
not well established. Since we have one of the largest
data bases on PDD in the world and have followed-up
a large number (more than 150) of adult PDD patients
(over age 20). We are now conducting a comparative
study of adult outcomes between autistic disorder
(prototypical PDD) and other PDD. We are also plan-
ning a study to clarify prognostic factors of adult out-
comes of PDD.

(d) Difference and similarity of high-functioning
PDD and attention deficit/hyperactivity disorder
(ADHD)

In clinical settings, it is frequently difficult to dif-
ferentiate between high-functioning PDD (HPDD) and
ADHD, though difference in treatment does exist
between them. We are now conducting a comparative
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study between HPDD and ADHD to identify clinical
variables to differentiate between both conditions.

Future Prospects

The most important thing for the department in
the foreseeable future is to facilitate research activities
on mental health more intensively and extensively in
collaboration with researchers in and outside Japan.
Since the current professor will retire in 2 years from
now and in view of the diversity and broadness of the
field of mental health, it is difficult to prospect fixed
research themes in the future. However, it is crucially
important to have a world-class clinical researcher
who can perform excellent studies on mental health
in his/her own specialty and educate graduate stu-
dents based on those research activities. Such a per-
son would come from any specialty relating to mental
health.

It is also important to facilitate psychiatric nursing
studies in collaboration with the Department of
Psychiatric Nursing established in 1997, which has
published many quality Japanese papers based on its
clinical studies and is now concentrating to publish
English papers. Since many graduate students have
participated in research projects in both departments,
it is productive to continue the close collaboration of
the two departments in clinical studies.

Research Grants (for the past 5 years)

1. The Research Grant (8B-3) for Nervous and Mental
Disorders (the Ministry of Health and Welfare).
Title: The study on pathophysiology and treatment
of disorders of behavioral, emotional and psychologi-
cal development from infancy to adolescence. Term:
1996-1998. Head investigator: Hiroshi Kurita, MD

2. Grant-in-Aid for Scientific Research (C) (2) (the
Ministry of Education, Science, Sports and Culture).
Title: A clinical study on symptoms, development
and course of childhood disintegrative disorders.
Term: 1997 to 2000. Head investigator: Hiroshi
Kurita, MD

3. Grant-in-Aid (11A-6) for Research on Nervous and
Mental Disorders (the Ministry of Health, Labour
and Welfare). Title: A study on the relationship
between attention-deficit/hyperactivity disorder and
pervasive developmental disorders. Term: 1999-
2001. Investigator: Hiroshi Kurita, MD

4. Grant-in-Aid for Scientific Research (C) (2) (the
Ministry of Education, Culture, Sports, Science and
Technology). Title: A nosological and diagnostic
study on other pervasive developmental disorders.
Term: 2001 to 2003. Head investigator: Hiroshi
Kurita, MD

5. Grant-in-Aid (14A-8) for Research on Nervous and
Mental Disorders (the Ministry of Health, Labour
and Welfare). Title: A study on the difference and

similarity of attention-deficit/hyperactivity disorder
and pervasive developmental disorders. Term: 2002-
2004. Investigator: Hiroshi Kurita, MD

Select Publications

(a) Developmental disorders
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the age of thirty months. Journal of the American
Academy of Child Psychiatry 24, 191-196, 1985.

2. Kurita H, Uchiyama T and Takesada M. Tokyo Child
Development Schedule. I. Test-retest reliability and
concurrent validity. Folia Psychiatrica et Neurologica
Japonica 39, 129-138, 1985.

3. Kurita H. Variables relating to the mental develop-
ment of children with infantile autism. Japanese
Journal of Psychiatry and Neurology 40, 161-168,
1986.

4. Kurita H. A case of Heller’s syndrome with school
refusal. Journal of Autism and Developmental
Disorders 18, 315-319, 1988.

5. Kurita H. The concept and nosology of Heller’s syn-
drome: Review of articles and report of two cases.
Japanese Journal of Psychiatry and Neurology 42,
785-793, 1988.

6. Kurita H, Miyake Y and Katsuno K. Reliability and
validity of the Childhood Autism Rating Scale—
Tokyo Version (CARS-TV). Journal of Autism and
Developmental Disorders 19, 389-396, 1989.

7. Kurita H and Miyake Y. The reliability and validity of
the Tokyo Autistic Behavior Scale. Japanese Journal
of Psychiatry and Neurology 44, 25-32, 1990.

8. Kurita H. School refusal in pervasive developmental
disorders. Journal of Autism and Developmental
Disorders 21, 1-15, 1991.

9. Kurita H, Kita M and Miyake Y. A comparative study
of development and symptoms among disintegrative
psychosis and infantile autism with and without
speech loss. Journal of Autism and Developmental
Disorders 22, 175-188, 1992.

10. Kurita H, Shiiya J and Ito H. A nationwide survey of
day-care for children with mental retardation in
Japan. Japanese Journal of Psychiatry and Neurology
48, 57-63, 1994.

11. Kurita H and Nakayasu N. An autistic male present-
ing seasonal affective disorder (SAD) and trichotillo-
mania. Journal of Autism and Developmental
Disorders 24, 687-692, 1994.

12. Kurita H, Saito T and Kita M. Regression in mental
development following a psychosocial stressor in dis-
integrative psychosis. Shimizu M (Ed.). Recent
Progress in Child and Adolescent Psychiatry, pp.21-
28, Springer, 1996.

13. Kurita H. Specificity and developmental conse-
quences of speech loss in children with pervasive
developmental disorders. Psychiatry and Clinical
Neurosciences 50, 181-184, 1996.
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14. Kurita H. A comparative study of Asperger syndrome
with high-functioning atypical autism. Psychiatry
and Clinical Neurosciences 51, 67-70, 1997.

15. Kurita H. Delusional disorder in a male adolescent
with high-functioning PDDNOS. Journal of Autism
and Developmental Disorders, 29:419-423, 1999.

16. Tachimori H, Osada H, Kurita H. Childhood Autism
Rating Scale--Tokyo version (CARS-TV) for screening
pervasive developmental disorders (PDD). Psychiatry
and Clinical Neurosciences (in press).

(b) Child and adolescent mental health
17. Liu XC, Ma DD, Kurita H and Tang MQ. Self-report-

ed depressive symptoms among Chinese adolescents.
Social Psychiatry and Psychiatric Epidemiology 34,
44-47, 1999.

18. Mori M. The influence of father-daughter relation-
ship and girl ’s sex-roles on girl ’s self-esteem.
Archives of Women’s Mental Health 2, 45-47, 1999.

19. Liu XC, Kurita H, Guo CQ, Miyake Y, Ze J and Cao
HL. Prevalence and risk factors of behavioral and
emotional problems among Chinese children aged 6-
11. Journal of the American Academy of Child and
Adolescent Psychiatry 38, 708-715, 1999.

20. Liu XC, Kurita H, Sun ZX and Wang FX. Risk factors
of psychopathology among Chinese children.
Psychiatry and Clinical Neurosciences 53, 497-503,
1999.

21. Liu XC, Uchiyama M, Okawa M and Kurita H.
Prevalence and correlates of self-reported sleep prob-
lems among Chinese adolescents. Sleep 23, 27-34,
2000.

22. Liu XC, Kurita H, Guo CQ, Tachimori H, Ze J and
Okawa M. Behavioral and emotional problems in
Chinese children: Teacher reports for ages 6 to 11.
Journal of Child Psychology and Psychiatry 41, 253-
260, 2000.

23. Liu XC, Guo CQ, Okawa M, Zhai J, Li Y, Uchiyama
M, Neiderhiser JM and Kurita H. Behavioral and
emotional problems in Chinese children of divorced
parents. Journal of the American Academy of Child
and Adolescent Psychiatry 39, 896-903, 2000.

24. Liu XC, Kurita H, Uchiyama M, Okawa M, Liu LQ
and Ma DD. Life events, locus of control, and behav-
ioral problems among Chinese adolescents. Journal
of Clinical Psychology 56, 1565-1577, 2000.

(c) Mental health services
25. Kumakura N, Ito H, Mori T, Saito T, Kurisu E, Asaka

A, Sasaki Y, Rhi B, Kim Y, Ha K, Rin H and Yang LY.
Attitudes change towards mental illness during nurs-
ing education: A cross-cultural study of student nurs-
es in Korea, Republic of China and Japan. Asia-Pacific
Journal of Public Health 6, 120-125, 1992/1993.

26. Ito H, Mori T, Kumagai N, Miyauchi M, Harada S,
Yamamura M, Nakano R, Kurita H and Sasaki Y.
Changing pattern of mental health utilization in the
Hachijojima. Psychiatry and Clinical Neurosciences
49, 185-187, 1995.

27. Ito H, Kishi Y and Kurosawa H. A preliminary study
of staff perception of psychiatric services in general
hospitals. General Hospital Psychiatry 21, 57-61,
1999.

28. Ito H, Shingai N, Yamazumi S, Sawa Y and Iwasaki S.
Characteristics of nonresponders to a patient satis-
faction survey at discharge from psychiatric hospi-
tals. Psychiatric Services 50, 410-412, 1999.

29. Ito H, Kurita H and Shiiya J. Burnout among direct-
care staff members of facilities for persons with men-
tal retardation in Japan. Mental Retardation 37, 477-
481, 1999.

30. Ito H, Eisen SV, Sederer LI and Tachimori H.
Involuntary admission in Japanese psychiatric hospi-
tals. International Medical Journal 7, 109-112, 2000.

31. Ito H, Eisen SV, Sederer LI, Yamada O and
Tachimori H. Factors affecting psychiatric nurses’
intention to leave their current job. Psychiatric
Services 52, 232-234, 2001.

32. Ito H, Tachimori H, Miyamoto Y and Morimura Y.
Are the care levels of people with dementia correctly
assessed for eligibility of the Japanese long-term care
insurance? International Journal of Geriatric
Psychiatry 16, 1078-1084, 2001.

33. Ito H, Eisen SV and Sederer LI. Acute care psychiatry
at McLean Hospital, Massachusetts. International
Medical Journal 8, 91-96, 2001.

34. Ito H and Sederer LI. Are publicly-insured psychiatric
outpatients in Japan satisfied? Health Policy 56, 205-
213, 2001.

(e) Geriatric psychiatry/mental health
35. Dai XY, Nanko S, Hattori M, Fukuda R, Nagata K,

Isse K, Ueki A and Kazamatsuri H. Association of
apolipoprotein E4 with sporadic Alzheimer’s disease
is more pronounced in early onset type.
Neuroscience Letters 175, 74-76, 1994.

36. Matsuda O. The effect of coping on the caregiver of
elderly patients with dementia. Psychiatry and
Clinical Neurosciences 49, 209-212, 1995.

37. Matsuda O, Saito M and Sugishita M. Cognitive
deficits of mild dementia: A comparison between
dementia of the Alzheimer’s type and vascular
dementia. Psychiatry and Clinical Neurosciences 52,
87-91, 1998.

38. Matsuda O and Saito M. Features of Alzheimer’s dis-
ease: Crystallized and fluid intelligence in elderly
patients with mild dementia of the Alzheimer type.
International Psychogeriatrics 10, 147-154, 1998.

39. Hashimoto K, Kurita H, Hratani T, Fujii K and
Ishibashi T. Direct and buffering effects of social
support on depressive symptoms of the elderly with
home help. Psychiatry and Clinical Neurosciences 53,
95-100, 1999.

40. Asada T, Motonaga T, Yamagata Z, Uno M and
Takahashi K. Association between retrospectively
recalled napping behavior and later development of
Alzheimer’s disease: Association with APOE geno-
types. Sleep 23, 629-634, 2000.
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41. Asada T, Motonaga T and Kinoshita T. Predictors of
severity of behavioral disturbance among communi-
ty-dwelling elderly individuals with Alzheimer’s dis-
ease: A 6-year follow-up study. Psychiatry and
Clinical Neurosciences 54, 673-677, 2000.

42. Miyamoto Y, Ito H, Otsuka T, Kurita H. Caregiver
burden in mobile and non-mobile demented
patients: A comparative study. International Journal
of Geriatric Psychiatry 17, 765-773, 2002.

(d) Social psychiatry/community mental health
43. Matsuoka K, Kim Y, Toshida S and Oshima N.

Relationship between age of onset, antisocial history
and general psychopathological traits in Japanese
alcoholics. Psychiatry and Clinical Neurosciences 54,
413-417, 2000.

44. Matsuoka K, Kurita H, Abe R and Osada H. Mental
health of sexual harassment victims in Japanese
nurses. Archives of Women’s Mental Health 4, 1-4,
2001.

45. Kayama M, Zerwech J, Thornton K and Murashima
S. Japanese expert public health nurses empower
clients with schizophrenia living in the community.
Journal of Psychosocial Nursing and Mental Health
Services 39, 40-45, 2001.

46. Oshima I, Ito J, Taira N. Need for an integrated pro-
gram of case management and pychoeducation in
long stay psychiatric patients in Japan. Kashima H,
Falloon IRH, Mizuno M and Asai M. (eds).
Comprehensive Treatment of Schizophrenia: Linking
neurobehavioral findings to psychosocial approaches.
Springer, Tokyo, pp.196-203, 2002.
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Faculties and Students

Professor and Chair Ichiro Kai, M.D., M.P.H. (since
1997)

Associate Professor and Lecturer None
Associate .................................2
Visiting Researcher ...............22
Graduate student ..................18
Research student.....................3

Past Research And Major Accomplishments

1. Elderly Health
This is the major field of interest of our depart-

ment. Several most important researches will be
briefly described.

1) Psychotic manifestations of the demented eld-
erly and their relationship with caretakers

We examined the correlation between the psy-
chotic symptoms of the demented elderly and their
relationship with caretakers. We developed a scale
measuring the relationship (CPR Scale), and conducted
survey in three culturally different areas, Tokyo,
Nagano and Okinawa. We found the better relation-
ship indicated by higher CPR score led to less psychot-
ic symptoms. The results suggest that the psychotic
manifestations of dementia can be influenced by envi-
ronmental factors. (References 2-5, 12,17)

2) Functional capacity and active life expectancy
(ALE) of the elderly

The health status of a population is traditionally
measured by mortality. However, indices based on
mortality are increasingly unsatisfactory to assess
health status, especially in an aging society. We con-
ducted survey on functional capacity of the elderly
and its chronological changes, using a large-scale
cohort of the community residents in Nagano
Prefecture. We calculated active life expectancy (ALE)
and suggested it could be a useful health indicator for
elderly population. (References 16,18, 37-38, 46)

3) Reciprocity of social support on subjective
well-being of the elderly

Traditional support study emphasizes the impor-
tance of receiving support. We examined the pattern
of support exchange (i.e., receiving and providing) and
its effects on the subjective well-being of the elderly in
rural Japan as well as a number of Asian countries
such as Korea, Malaysia and Indonesia. In Korea, both
receiving and providing support correlated to better
subjective well-being, while only providing did in
Japan. We concluded the meaning of receiving support
were different between the two cultures. The findings
led to further intervention study, as described later in
this document. (References 23, 41-42)

4) Long-term care of the elderly
Long-term care of the elderly becomes increasingly

important medical/welfare issue in Japan. Geriatric
intermediate care facilities (GICFs) were established in
1986 to facilitate discharge from hospitals and sup-

Department Of 
Social Gerontology

Outline And Research Objectives

It is often voiced from the general public that recent advancement of medicinal technolo-
gy would not necessarily lead to the happiness of people: Life prolongation technology
enables even the terminally ill to live for a considerable period. How to use the technology
is a serious problem in clinical practice. Also, there is evidence that the prolongation of life
expectancy for the elderly does not mean the prolongation of health and productivity, but
that of morbidity.

Taking another example, we are experiencing ethical dilemmas with the application of
medical technology such as genetic screenings and organ transplantation. When we turn to
the worldwide situation regarding health, we will find poverty and unequal distribution in
terms of health resources and outcomes.

The department is studying these health-related problems from psycho-social-ethical
perspectives, many of which are often difficult to decide upon. Major topics include elderly
health, cancer and/or terminal care, international health and bio-medical ethics among oth-
ers. We are currently conducting several research projects as described below.
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port home care. Since then, we have conducted sur-
veys on how the GICFs were used in Japan, and pro-
posed the policy for their effective utilization.
(References 20, 22, 39)

2. Cancer Care and Terminal Care
We conducted several surveys on cancer/terminal

care with special emphasis on psycho-social and quali-
ty of life (QOL) aspects. We emphasize the importance
of effective communication between patients and
health care providers. Recently, we are interested in
socio-cultural aspects of sexuality after cancer therapy.
The latter is partly supported by Grant-in-Aid for
Scientific Research from Japanese Society for
Promotion of Science (JSPS). (References 14, 19, 24,
34, 36, 40)

3. International Health
The majority of the studies regarding international

health were done while I was affiliated with
Department of International Community Health,
School of International Health, from 1992 to 1997.
We were particularly interested the prevention of
AIDS in Japan and the other countries in Asia.
(References 10-11, 13, 15, 25, 28-29)

4. Bio-medical Ethics
The majority of the studies regarding bio-medical

ethics were done in collaboration with Prof. Akira
Akabayashi, who was a lecturer of our department
and is now the chair of Department of Health
Economics. Most studies are questionnaire surveys,
and the topics include the ethics education in medical
schools and the role of ethics committees among oth-
ers. (References 21, 26-27, 31, 33, 35, 43-44)

Current Research

Two of the ongoing research projects of the depart-
ment will be described below.

1. Intervention Study on Social Support Exchange
Our previous study suggests that providing sup-

port to spouse, children and friends is important to
promote the subjective well-being of the elderly. We
devised an intergenerational program involving the
elderly and college students. The intervention was
basically an interview in which the elderly were sup-
posed to help the college students by telling their life
history to the students and, in turn, were benefited
by the interview. We found the majority of outcome
indices such as life satisfaction and the attitudes
toward young generation had improved considerably
after the intervention. This study was partly support-
ed by Grant-in-Aid for Scientific Research from JSPS.

2. Frequency of Going Outside and Risk of
Functional Decline among the Frail Elderly

To be house-bound is hypothesized to heighten
the risk of functional and intellectual deterioration
among the frail elderly. We followed up a cohort of
the frail elderly in Nagano Prefecture, and examined
the relationship between the frequency of going out-
side home and various physical and psychological out-
comes indices. Even after controlling a number of con-
founding factors, going outside home was shown to
inversely correlate to deterioration in physical and
psychological health one-year later. These findings
suggest the importance of preventing house-bound
status of the frail elderly. Subsequently, we are con-
ducting an intervention study involving home visiting
by public health nurses. This study is partly support-
ed by Grant-in-Aid for Longevity Study from Ministry
of Health, Labor and Welfare and Mitsubishi
Foundation.

Future Prospects

Two of the possibly important research fields for
our department will be briefly mentioned below.

1. Study on Successful Aging and Productivity
Successful aging is an important concept in the

field of contemporary gerontology. One of the key fac-
tors to enable successful aging is productivity. We
plan to conduct survey on productivity including
salaried work, household work and volunteer, and its
relationship with the health of the elderly. Large-scale
intervention study on prosocial behaviors by the eld-
erly (e.g., providing support to others) will be done as
well.

2. Effective Policy for Long-term Care
Since the establishment of Long-term Care

Insurance (LCI) in 2000, care of the frail elderly has
become important social issue. In future, we plan to
put more emphasis on practical aspects and policy
issues in social gerontology. We plan to conduct a
large-scale survey on LCI users in Tokyo Metropolitan
Area and make recommendations on the policy for
effective long-term care in Japan.

Research Grants

1. Intervention study on social support exchange: An
intergenerational program involving the elderly and
high school students. Grant-in-Aid for Scientific
Research (KAKENHI) from JSPS (three years from
1998 to 2001) 2.8 million yen

2. Change and its related factors in sexuality for
patients experiencing breast cancer surgery. Grant-
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in-Aid for Scientific Research (KAKENHI) from JSPS
(three year from 2000 to 2003) 3 million yen

3. Frequency of going outside home and functional
decline among the frail elderly. Grant-in-Aid for
Longevity Study (KAKENHI) from Ministry of
Health, Labor and Welfare (three years from 2000 to
2003) 5.35 million yen

4. Effectiveness of a home visiting program for the
house-bound elderly. Mitsubishi Foundation (two
years from 2001 to 2003) 2 million yen

5. Predictors for frailty and/or mortality among the
rural elderly. Daiwa Health Foundation (one year
from 2001 to 2002) 1 million yen
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toward HIV/AIDS and PWAs in rural Thailand.
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son between Japan and the US. Nutr. & Cancer
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38. Ishizaki T, Kobayashi Y, Kai I: Functional transition
in instrumental activities of daily living among older
Japanese. J. Epidemiol. 10(4):249-254, 2000

39. Ishizaki T, Kai I: Risk of acute hospitalization among
long-term care patients. Jap. J. Geriatrics 37(6):472-
478, 2000 (in Japanese)

40. Watanabe Y, Akabayashi A, Ikeda T, et al.: An analy-
sis of CPR decision-making by middle-aged and eld-
erly healthy people in Japan. Bioethics 10(1):111-119,
2000 (in Japanese)

41. Kim HK, Kai I, Hisata M, et al.: Social support
exchange and subjective well-being among the
Japanese elderly in a rural area. Jap. J. Gerontology
22(3):395-403, 2000 (in Japanese)

42. Kim HK, Hisata M, Kai I, et al.: Social support
exchange and quality of life among the Korean elder-
ly. J. Cross-Cultural Gerontology 15(4):331-347, 2000

43. Watanabe Y, Kai I, Akabayashi A: Attitude of general
public toward genetic testing for colon cancer.
Bioethics 12:32-40, 2001 (in Japanese)

44. Akizuki Y, Kai I, Akabayashi A: Attitudes of the gen-
eral public toward artificial insemination by donor.
Bioethics 12:62-70, 2001 (in Japanese)

45. Ohta M, Kai I: The development of a filial responsi-
bility scale. Jap. J. Social Welfare 42(2):130-7, 2002
(in Japanese)

46. Ishizaki T. Kai I, Kobayashi Y, et al.: Functional tran-
sitions and active life expectancy for older Japanese
living in a community. Arch. Gerontology &
Geriatrics 35(2):107-119, 2002

(2) Other Papers (Books And Proceedings In English)
47. Ohi G, Kai I, Terao H, et al.: Cost-benefit aspects of

AIDS prevention programs: Its limitation in policy
making. in Fleming AF, et al. (eds.): The Global
Impact of AIDS, Alan R. Liss, Inc. (New York),
pp.251-262, 1988

48. Ohi G, Hisata M, Kai I: High-rise living and the elder-
ly. in Takano T (ed.): Urban Health, Kyoiku Syoseki
(Tokyo), pp.7-13, 1993

49. Ishizaki T, Kai I, Hisata M, et al.: Factors influencing
users’ destination upon discharge from a geriatric
intermediate care facility. in Beregi E, et al. (eds.):
Recent Advances in Aging Science, Monduzzi Editore
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Faculties and Students

Professor and Chair Akira Akabayashi, M.D., Dr. Med.
Sc., (2002~, concurrently at Kyoto
University)

Associate Professors Kiyoshi Kawakubo, M.D., Dr.
Med. Sc., (1996~)

Associates ...............................1
Postdoctoral Fellows ........none
Graduate Students ..................7
Research Students...................2
Secretaries ...............................3

Past Research and Major Accomplishments

Past research can be divided into two fields, health
economics and health promotion sciences. In the field
of health economics, analysis of terminal care cost for
the aged in a community, analysis of regional differ-
ences in medical care costs for the aged and analysis
of hospital care costs and revenues were the main
research topics. About 70% of the regional differences

was accounted for by the overall quantity of medical
care supplies such as the number of hospital beds.
Other topics were related to the economic aspects of
health care and the quality of care. Both supply and
demand analyses were performed on, for example,
hospital costs and patient behavior. Tools for evaluat-
ing the quality of hospital care were also developed.
Recent research topics include studies related to either
or both the supply and demand sides of health care in
Japan such as physician distribution, outcomes of the
separation of pharmaceutical dispensing from medical
practice, and patient behavior under Japan’s national
health insurance system. The main research questions
are related to how the health and social systems
shape the health care systems and health itself, and
what system should be established in order to main-
tain both efficiency and equity.

The focus of research activities of the Department
of Health Promotion Sciences is on the scientific basis
of health promotion, specifically the effects of physi-
cal activity and inactivity on health status. Since 1991,
a bed rest study has been performed, involving the

Department of 
Health Economics / 
Health Promotion Sciences /
Biomedical Ethics
Outline and Research Objectives

The former Department of Health Administration was established in 1967 and Dr.
Tsuneo Tanaka became its first professor in 1974. He devoted himself to the development
of the community health care system in Japan and publishes numerous papers concerning
the social theory of health administration and the data management systems for communi-
ty health care. He also contributed to the establishment of the School of Health Sciences. In
1985, Dr. Atsuaki Gunji became the second professor of the department. During Dr. Gunji’s
tenure, two major research projects were undertaken. One was “the effects of physical activ-
ity and inactivity on health.” From 1990, a 20- day bed rest human experimental study was
conducted in the context of an international cooperative research project that was support-
ed by government grants. The other project concerned health care systems, especially
health care economics and the quality of hospital care.

In 1996, the Department of Health Administration was devided into two departments:
the Department of Health Economics and the Department of Health Promotion Sciences.
Both were established as departments of the Graduate School of Medicine. In 1998, Dr.
Yasuki Kobayashi became professor of the Department of Health Economics. He conducted
research into health care delivery systems in Japan. In 2001, he moved to the Department of
Public Health. Since 1996, Dr. Kiyoshi Kawakubo has been taking charge of the Department
of Health Promotion Sciences.

In June 2002, Dr. Akira Akabayashi (now concurrently at Kyoto University) was appoint-
ed as Dr. Kobayashi’s successor. Dr. Akabayashi’s research area is in biomedical ethics and a
new Department of Biomedical Ethics will be officially established in April 2003.
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investigation of the effects of simulated microgravity
on cardiovascular and metabolic parameters as well as
on bone density. This is the first bed rest study con-
ducted in Japan. The “Healthy Japan 21“ strategy was
introduced in 2000 by the former Ministry of Health
and Welfare, and the department has devoted part of
its “physical activity and exercise” studies to this strat-
egy. Currently the department is engaged in the devel-
opment of health promotion strategies for the com-
munity and workplace. The assessment of health pro-
motion resources in the community and workplace is
the major concern of these research activities.

Current Research

With the establishment of the new department of
Biomedical Ethics in April 2003, the foci of the
research projects may shift to healthcare ethics and
health promotion sciences (behavioral science).
Research in the field of health economics will also be
performed in close relationship with the Department
of Public Health (chaired by Dr. Y. Kobayashi). The
research projects being conducted mainly by Dr.
Akabayashi are described below.

Grant-supported research projects (within 5
years)
1. Study of the methods for the formation of social

consensus related to advanced medical technolo-
gy. The purposes of this project are: 1) to clarify
ethical, legal, and social issues related to the
implementation of new medical technology, and
2) to explore methods for the formation of social
consensus and policy. This project includes the
theoretical aspects of social consensus, historical
case analysis of organ transplantation and gene
therapy in Japan, and three nationwide surveys.
Supported by the Special Coordination Fund for
Promoting Science and Technology, The Ministry
of Education, Culture, Sports, Science and
Technology.

2. Publication of a medical ethics case book for
Japan. The purpose of this project is to collect
illustrative cases of ethical issues and to produce a
casebook for the field of medical ethics in Japan,
which is hoped to become a standard textbook for
those who study or teach medical ethics as well as
a resource for research. The book is also expected
to help explain current Japanese medical ethics to
interested persons in other countries. Supported
by a Grant-in-Aid for Scientific Research (B), The
Ministry of Education, Science, Sports and
Culture.

3. Study of the functions and responsibilities of
ethics committees in Japan. The growing number
of ethics committees (ECs) indicates that signifi-

cant changes have occurred in the decision mak-
ing process in the clinical setting in Japan. The
main purposes of this study are:1) to investigate
the current status; 2) to make guidelines for estab-
lishing and running an EC in a general hospital
setting; 3) to explore the extent of discretion and
responsibility of ECs, and 4) to make a compre-
hensive proposal.. Supported by a Grant-in-Aid for
Scientific Research (C), The Ministry of Education,
Science, Sports and Culture.

4. Comparative study of clinical ethics in the Asian
region. The purpose of this project is to engender
ongoing inter and intra regional dialogue,
research, education and development of clinical
ethics throughout the Asian region. Specifically,
this project will focus on issues that stem from the
nature of the clinician-patient relationship, such as
how information is shared (informed consent,
delivering bad news, role of the family, etc.), com-
petence or decision-making capacity, confidentiali-
ty, and end-of-life decision making. The results
obtained through this preliminary study will be
used as the basis for a comprehensive study..
Supported by a Grant-in-Aid for Scientific
Research (C), The Ministry of Education, Science,
Sports and Culture.

5. Others: Other research activities include research
into the acceptability of advance directives in
Japan (a grant from the Ministry of Education in
1996-1997), the development of evaluation meth-
ods for biomedical ethics education (a grant from
the Ministry of Education in 1995-1996), and the
ethical and psycho-social aspects of living related
liver transplantation.

Future Prospects

Modern biomedical ethics in Japan has emerged as
a new medical field and many medical schools are
establishing relevant departments or units. As long as
this discipline remains in the medical arena, it needs
to deal with both theoretical and practical issues.
Even though this discipline has not been fully estab-
lished yet, many issues have already arisen. It is clear
that the focus will have to be on the development of
basic teaching and research methods that can garner
the support of both the medical community and socie-
ty in general. Ethics committees constitute an
inescapable part of the activities related to this disci-
pline. Without sound ethics committees, no research
involving human subjects can be implemented.
Within this departments unit, health economics and
behavioral science make a major contribution to the
study of biomedical ethics because allocation of health
care resource is a major topic in healthcare ethics, and
behavioral science is essential for the teaching of com-

308



munication skills with patients and an understanding
of patient behavior. In the near future, this depart-
ments unit is hoped to become a domestic as well as
an Asian regional center for academic research.

Research Grants (within 5 years)

1. Study of the methods for the formation of social con-
sensus related to advanced medical technology.
Special Coordination Fund for Promoting Science
and Technology, The Ministry of Education, Culture,
Sports, Science and Technology 2001-2002,
¥55,000,000 (PI: Akabayashi, A)

2. Study on the health promotion environmental
indices for the community: The Ministry of Health,
Labor and Welfare, Health Sciences Research Grant,
2000-2001, ¥55,000,000 (PI: Kawakubo, K)

3. Publication of a medical ethics case book for Japan.
Grant-in-Aid for Scientific Research (B), 1998-2000,
The Ministry of Education, Science, Sports and
Culture, ¥3,600,000 (PI: Akabayashi, A)

4. Comparative study of clinical ethics in the Asian
region. Grant-in-Aid for Scientific Research (C), 2000,
The Ministry of Education, Science, Sports and
Culture, ¥1,200,000 (PI: Akabayashi, A) 

5. Study of the functions and responsibilities of ethics
committees in Japan. Grant-in-Aid for Scientific
Research (C), 1997-1999, The Ministry of Education,
Science, Sports and Culture, ¥2,200,000 (PI:
Akabayashi, A)

Select Publications
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2002.
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26. Yanagibori R, Kondo K, Suzuki Y, Kawakubo K,
Iwamoto T, Itakura H, Gunji A. Effect of 20 days’ bed
rest on the reverse cholesterol transport system in
healthy young subjects. J Intern Med 243: 307-312,
1998.

27. Murakami T, Yamada N, Kawakubo K, Oku J,
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Department of Biostatistics / 
Department of Epidemiology
and Preventive Health Sciences
Outline and Research Objectives

These two departments were established from the department of Biostatistics and
Epidemiology in 1996 according to the reorganization of the Graduate School. They are now
jointly managed under the supervision of Prof. Ohashi, who moved to the School in 1990
from the University Hospital Computer Center, the University of Tokyo Hospital. When
Prof. Ohashi moved to the School, the name of the department was ‘Epidemiology’ and the
name was changed into the above ‘Department of Biostatistics and Epidemiology’ in 1992
according to the reorganization of the undergraduate and graduate schools and their educa-
tional systems. This department was the first official department of biostatistics in Japanese
universities, which shows this interdisciplinary and indispensable specialty field required
for medical research has been neglected in Japanese university educational system. Now
there are three departments of biostatistics; the two others are in Kitasato University (from
1999) and Kyoto University (from 2000), respectively. Our department has, as the first
department which can provide comprehensive educational courses in epidemiology and bio-
statistics from the under-graduate level, brought up and sent many biostatisticians and the-
oretical epidemiologists to research institutions including Kyoto University, the Ministry of
Health, Labor and Welfare and the National Cancer Center as well as pharmaceutical indus-
try.
(1) Development of statistical-analytical methodology required for medical research includ-

ing genome data analysis (such as microarray data) 
(2) Development of methodology of clinical trials including data management
(3) Collaborative epidemiological research (JALS Study described later) 
(4) QOL research 
(5) Outcome research, pharmacoeconomical and/or pharmacoepidemiological research

The last research project is now conducted in collaboration with the department of
Pharmacoepidemiology (established in 1993 with the main support from our department)
and the department of Pharmacoeconomics in the School of Pharmacy. The partnership
with the Clinical Bioinformatics Educational Unit, which was just established in 2002, will
deepen and expand our research activities especially in the field of clinical epidemiology.

Faculty and Students

Professor and Chair Yasuo Ohashi Ph.D. (1990-)
Associate .................................2
Postdoctoral Fellow ................3
Graduate student7 (doctor) 8 (master)
Research student...................12
Secretary .................................3

Past Research and Major Accomplishments
(number in the parenthesis is the paper in
the selected list)

A new methodology of random allocation, the cen-
tralized dynamic balancing, was firstly introduced by
Ohashi (in 1988 and (1)) into Japan and implemented
in many clinical fields rather than oncology, the origi-
nal application field. The possibility of utilizing Web

(internet) system for registration/randomization was
firstly (in the world) discussed in (21) and implement-
ed in the UMIN (University Medical Information
Network: one of the largest medical network system
managed by the University Hospital Computer
Center). As a statistician, Ohashi participated into
many clinical trials, especially large-scale long-term
clinical trials which had been very rare in Japan until
1990 and contributed to the design, conduct and
analysis. Clinical areas include: oncology (37), hema-
tology (25), organ-transplantation, bone-marrow
transplantation (45), infectious diseases (8,38), dia-
betes, cardiovascular diseases (48), hypercholes-
terolemia (44), cerebrovascular diseases (10,36), kid-
ney diseases (28), neurological disorders and urology
(9,32). These collaborative studies stimulated new
methodological developments in design and analysis
of clinical trials. Examples include:
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・ Bayesian dose-escalation design in early cancer
clinical trials (29,50)

・ Drug randomization and deliverly system using
network (35)

・ Analysis method for investigating institutional dif-
ferences (27,33,34,47)

・ Analysis method of recurrent events (31)
・ Analysis method of bivariate longitudinal data

(23,41)

Consultation is a major mission of biostatisticians
in medical institutions and contributes to new find-
ings in each research area as well as confirming use-
fulness of statistical methodology and education of
young statisticians. Illustrative examples we experi-
enced include:
・ Application of time-dependent covariate analysis

(2,4,6)
・ Application of kernel smoothing (30)
・ Application of cluster analysis (5)

Ohashi and his colleague conducted several meta-
analyses of Japanese original oncology drugs, which
had been widely used in the surgery adjuvant setting
and criticized due to lack of clinical evidence, and pro-
vided the data for evaluating the risk-benefit ratio
(42). Pharmacoepidemiology is a new active field
explored in collaboration with the department of
Pharmacoepidemiology. Besides specific reserches
(15,39), we have established the original adverse-
events monitoring system (J-PEM) with participation
of pharmacists and published the results of pilot stud-
ies (40,49). Some pure epidemiological researches
have been conducted by Ohashi and colleagues
(19,46), and they are highly evaluated for their rigor-
ous methodology. These experiences lead to a new
research area, a prospective collaborative meta-analy-

sis (JALS) of Japanese representative cohort studies
which is described later.

QOL research is an interdisciplinary area which
requires collaboration with not only care providers
but also other specialists such as psychologists and
statisticians. Ohashi started pioneering works in
Japanese oncology area (12,43) as a statistician and are
preparing several papers based on the results of large-
scale clinical trials in breast cancer and non-small-cell-
lung cancer.

Current Research and Future Prospects

The research objectives described in the earlier
section are pursued in collaboration with inside and
outside researchers as in the past; the recent topics
includes:
・ Analysis method for multiple (different type)

events
・ Joint modeling of longitudinal data and events
・ Analysis method for determining the racial differ-

ence in drug responses
・ Method of sample size re-estimation in clinical trials
・ Method of cluster randomization in clinical trials

In addition, new research models emerged recently.
In 2001, Ohashi established a NPO titled Japan

Clinical Research Support Unit (J-CRSU) as a chair-per-
son for
・ Support for investigator-initiated clinical research

through statistical analysis, data management and
quality assurance

・ Educational support of clinical research methodol-
ogy and biostatistics, especially education of clini-
cal research coordinators (CRC; research nurses)

・ Support for education and dissemination of med-
ical writing and he also started a model project
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called Comprehensive Support Project for
Oncology Research-Breast Cancer (CSPOR-BC) in
the Public Health Research Foundation for

・ Planning and conduct of investigator-initiated clin-
ical trials for breast cancer patients

・ QOL research in oncology
・ Education of CRC
・ Information support for breast cancer patients and

researchers/CRC

The research model is described in Fig.1, where
quality control is conducted through the collaboration
between data center located in the NPO and CRC dis-
patched from site management organizations (SMO)
or CRC hired in each institution. For increasing effica-
cy (reducing cost) and keeping security, remote data
entry system utilizing UMIN and private virtual net-
work system is designed. Three clinical trials on this
scheme are ongoing or will be started by the end of
2002 (2 breast cancer trials (1200 and 2500 patients,
respectively) supported by CSPOR-BC and 1 osteo-
porosis trial (1800 patients) supported by the similar
project called A-TOP).

One big epidemiological research project called
Japanese Arteriosclerosis Longitudinal Study (JALS)
has started from 2001 supported by the Japanese
Arteriosclerosis Prevention Fund. The objective of
JALS is to conduct a prospective meta-analysis collect-
ing the base-line and follow-up data from individually
conducted Japanese cohort studies (including the
famous Hisayama cohort) and estimate the gender-age
specific incidence rates of cardiovascular and cere-
brovascular events as well as quantify the influence of
various risk factors. The operation office is located in
the NPO and we have conducted the standardization

procedures including standardization of blood-pres-
sure measurements, lipid measurements and develop-
ments of the common questionnaires for nutrition
intake and physical activities. At present (November,
2002), the cohort size is expected to be 90,000
(regional cohorts) and 25,000 (job-office cohorts) as
shown in Fig.2.

All department staffs and students are involved in
the above research activities and these models will
provide new opportunities of collaboration and educa-
tion not only for inside persons but also outside
researchers and students as well as industry persons.

Recent research topics conducted in these activi-
ties include:
・ Development of analytical methodology required

for meta-analysis
・ Validation of physical activity questionnaire using

a newly developed instrument measuring accelera-
tion every 4 seconds

・ QOL and neurotoxicity by chemotherapy in breast
cancer patients

・ Epidemiology of postmenopausal symptoms and
depression in breast cancer patients

A variety of research fields are expected to emerge
from mutual stimulation and enlightenment.

Research Grants

11 grant projects from the Ministry of Health, Labor
and Welfare and 1 grant project from the Ministry of
Education and Science are ongoing in 2002 including:
(1) Establishment of the tailor-made strategy for osteo-

porosis
(2) Mild hypothermia therapy for severe head injuries in

human: a multicenter randomized control trial
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(3) Establishment of novel treatment strategy for breast
cancer using cDNA array technology

(4) Clinical development of new modality of allogeneic
hematopoietic stem cell transplantation with a
reduced-intensity regime

(5) Study on establishment of clinical trial system of
good quality through cooperative group mechanism
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Advanced Clinical Nursing / 
Department of 
Nursing Administration
Outline and Research Objectives

The origins of the Departments of Advanced Clinical Nursing and Nursing
Administration can be tracked down to the Department of Fundamental Nursing, one of
four nursing departments in the School of Health Care and Nursing. In 1953, the School of
Health Care and Nursing was instituted at the Faculty of Medicine, the University of Tokyo,
as the second 4-year baccalaureate nursing program in Japan. In 1965, the school was reor-
ganized and renamed as the School of Health Sciences, with a focus on health sciences edu-
cation. Accordingly, the four nursing departments were integrated into one department, the
Department of Nursing, which became primarily responsible for undergraduate nursing edu-
cation at the school until 1992. In that year the school was again, reorganized and renamed
as the School of Health Sciences and Nursing, taking on the nation-wide momentum for
enhancing baccalaureate programs in nursing. Three departments, including adult health
and nursing, family nursing, and community health nursing, were instituted in addition to
the Department of Fundamental Nursing (formerly the Department of Nursing). In 1997, as
the result of the shift to the chair system of the Graduate School of Medicine, the
Department of Fundamental Nursing was reorganized into two graduate departments—the
Department of Advanced Clinical Nursing and the Department of Nursing
Administration—.

Currently, these two departments are also responsible for undergraduate education in
the following subjects: Fundamental Nursing (introductory lectures, skills laboratory, and
practicum; 10 credits in total); First Aid and Cardiopulmonary Resuscitation (1 credit);
Nursing Research (2 credits); and Nursing Administration (lecture and practicum, 2 credits).
The major research activities of the two departments include: studies on the links between
nursing quality and patient safety and outcomes; studies on nursing management issues;
the development and validation of nursing quality measurements; and physiological studies
on human body responses to psychophysiological stress (e.g., patients’ responses to invasive
treatment, family caregivers’ responses to nighttime caregiving activities).

Faculty, Staff, and Students

Professor and Chair Katsuya KANDA, R.N., PhD. (since
2002)

Associate .................................2
Graduate student ....................7
Research student.....................4
Secretary .................................2

Past Research and Major Accomplishments

The author has primarily been conducting studies
on nursing administration, especially on the issue of
nursing quality and care delivery management.
Secondly, the author has been conducting physiologi-
cal studies on human body responses to psychophysi-
ological stress and stimulus, such as invasive treat-

ment or intensive caregiving activities.
The author’s initial research involvement in the

area of nursing administration was a study of nursing
home staffing in the United States of America (USA).
In 1983, as part of the national strategies to control
the ever-increasing medical expenditures in the
Medicare reimbursement system, the federal govern-
ment of the USA introduced the prospective payment
system (PPS), utilizing the diagnosis related groups
(DRGs) as the payment basis. As a result of the PPS
introduction, elderly patients who were not fully
recovered from their illnesses were transferred from
hospitals to nursing homes. However, the tight budg-
et situation brought about reductions in the number
of nursing home staff and the quality of nursing,
despite ever-increasing disease severity and care
needs of nursing home residents. The author and col-
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leagues analyzed the time-series data of multiple nurs-
ing homes obtained from a health data center in the
state of Pennsylvania, and verified the above-men-
tioned issue of understaffed nursing homes.

In Japan, the author conducted a series of studies
on the links between nurse staffing and patient safety
and outcomes. The primary factor affecting the quali-
ty of nursing is the nurse-patient ratio. The claim that
the understaffing of nurses brings about a too busy
working environment for nurses to pay attentions to
the details of patient care (which may cause unfavor-
able consequences to patients) has been an unspoken
agreement among nurses for many years. The average
length of hospital stay is one of the patient outcome
indices that reflect the quality of healthcare and nurs-
ing. The author obtained permission from the
Ministry of Health and Welfare (MHW) to use the
data of “Hospital Reports” surveyed by the MHW, and
analyzed the relationship between the number of
“nursing staff” (including licensed practical nurses and
nurses’ aids) assigned per bed and the average
patients’ length of hospital stay. The data obtained
from approximately 7,000 general hospitals were ana-
lyzed in this study. The average length of stay among
hospitals with a high “nursing staff”-to-bed ratio was
shorter than that of hospitals with a low “nursing
staff”-to-bed ratio. The average length of stay among
hospitals with a high ratio of registered nurses (RNs)
to “nursing staff” tended to be shorter than that of
hospitals with a low RNs-to-“nursing staff” ratio.
Similar results were confirmed after variables related
to hospital characteristics (which are known to have a
strong link to patient characteristics) were adjusted.

The author then obtained permission from the
Management and Coordination Agency to use the
data of “Patient Survey” and “Survey of Medical Care
Institutions” surveyed by the MHW, and analyzed the
relationship between the nurse staffing level approved
on the nursing fee schedule of health insurance rev-
enue and the incidence of adverse events, such as
complications. The “Patient Survey” data have two
variables related to diagnostic classifications (the pri-
mary diagnosis and the secondary diagnosis, if appli-
cable). Two nurse researchers with advanced clinical
expertise independently evaluated the incidence of
adverse events from approximately 295,000 in-hospi-
tal patients’ survey data. Discrepancies between the
two nurse researchers’ evaluations were discussed and
resolved by incorporating a third nurse researcher’s
independent evaluation. The result of this adverse
event analysis was appalling: the decreased number of
nurses per patient was associated with an increased
incidence of adverse events; especially, the incidence
of adverse events was different between hospitals
with a patient-to-nurse ratio of 2.5-to-1 and hospitals
with a ratio of 3-to-1.

Japan has fewer numbers of registered nurses
assigned to patients in acute care hospitals compared
to other developed countries. A large number of regis-
tered nurses per patient does not necessarily bring
about better quality of care; however, a small number
of registered nurses per patient never brings about
better quality of care. The author maintains that an
adequate number of registered nurses assigned per
patient is a “necessity” of better quality of nursing.

In relation to studies of care management, the
author and colleagues actually developed and imple-
mented a critical pathway for patients with abdomi-
nal aortic aneurysms undergoing surgery. The authors
measured the effects of the critical pathway before
and after its introduction to a vascular surgical care
unit at the University of Tokyo Hospital. A critical
pathway is one of the patient care management tools.
Multidisciplinary members involved in patient care
need to participate in the process of critical pathway
development, making suggestions and modifications
on pathways from their clinical expertise. Nurses
should clarify as to when and for which components
of care they are accountable. Therefore, a study of
critical pathway implementation is also a study of
nursing care itself. Additionally, critical pathways are
highly effective for those patients with high-risk dis-
eases who tend to be vulnerable to multiple complica-
tions, and without adequate care management, they
tend to have delayed recovery and discharge. We dis-
seminated the study results to nurses and educated
them, emphasizing that critical pathways are useful
for high-risk patients, and that a comprehensive dis-
cussion among multidisciplinary team members is
necessary during the process of pathway develop-
ment.

One of the most serious nursing administrative
issues involves the frequent uses and their side effects
of physical restraint on patients. Regarding physiolog-
ical studies, the author and colleagues studied the
effects of physical restraint on patients via electroen-
cephalography. Elderly healthy volunteers participat-
ing in this experimental study with a crossover design
received loose physical restraints. Their electroen-
cephalography data showed deviations from normal
patterns, despite the fact that they rarely reported
subjective discomfort. Nursing research also encom-
passes patient family members as study subjects. In
order to contribute to the knowledge of interventions
(the development of supporting systems) for night-
time family caregivers at home, the authors studied
the sleep patterns of female family caregivers who
were routinely providing nighttime care to bed-ridden
elderly individuals. The authors compared their sleep
patterns via electroencephalography data with those
of an age-matched healthy control group. The study
results confirmed that the nighttime family caregiver
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group had less slow-wave sleep (deeper sleep stages)
than did the control non-caregiver group.

Current Research

A nation-wide healthcare reform, including sys-
tematic renovations to the functions of healthcare
facilities, is currently underway in Japan in order to
improve the efficacy of healthcare delivery systems.
Given this situation, healthcare facilities are being
classified into two levels: acute care and long-term
care facilities. Nurses at long-term care settings need
to assume a role different from that of acute care set-
tings. For example, a high proportion of physically
dependent or mentally impaired residents (as opposed
to residents with medical needs), and a high propor-
tion of care workers who are responsible for residents’
personal care and assistance in their daily life activi-
ties are characteristic to long-term care settings. The
authors have just completed part of a survey involving
nurses’ roles, clinical expertise, job assignment and
sharing in relation to care workers, and staffing levels
necessary to maintain a good quality of care at long-
term care settings, such as health services facilities for
the elderly or sanatorium-type wards of hospitals.

The history of research on nursing care quality and
the methods of quality evaluation are very new to
Japan; the availability of such data is very limited. The
authors are conducting studies to identify and estab-
lish patient outcome indicators that have: (1) known
empirical or theoretical strong links to the quality of
nursing; (2) reliable and accurate information widely
available to the majority of facilities; and (3) ease of
measurement or ease of access to information sources.
The authors are also attempting to standardize data
collection methods of such quality indicators. The
authors conducted a pilot study at a facility, identified
quality indicators meeting the above-mentioned crite-
ria, and developed a trial version of standardized data
collection methods. A follow-up study at multiple
sites is underway in order to validate the utility of
these indicators and methods.

Regarding studies on critical pathways, the
authors are currently conducting a study to examine
the utility of critical pathways in rehabilitation set-
tings in addition to acute care settings. Specifically,
the authors are conducting a study of critical path-
ways for patients with hip fractures undergoing sur-
gery, comparing the data from multiple sites regarding
the entire process of introduction and revisions of
critical pathways, and the efficacy of the process.

Regarding studies of physical restraint, the authors
are examining an application of alternative and com-
plimentary therapies that are recently attracting pub-
lic attention as a method of alleviating psychological
stress. When physical restraints are unavoidable with

an understanding of their risks and unfavorable
effects, can we alleviate the psychosomatic distress of
patients who are under restraint by using aroma ther-
apy? We conducted an experimental study with a con-
trol group in order to measure the relaxing effects of
lavender aroma on individuals under physical
restraint. Currently, we are analyzing the electroen-
cephalography and electrocardiography data.
Additionally, we are conducting a study to compare
the effects of the chair-sitting position (with the upper
body upright and detached from the back of a chair)
and of the wheelchair-reclining position (with the
upper body reclined on the back of a wheelchair) on
activities in the autonomous nervous system. Part of
the literature and practice guidelines suggest the use
of the chair-sitting position instead of the widely and
frequently used wheelchair-reclining position for
physically dependent or mentally impaired elderly
individuals. Some evidence supports the notion that
the wheelchair-reclining position, given that the upper
body is totally reclined onto the back of the wheel-
chair, may decrease their ability to maintain their
body position, or may decrease activities in the auto-
nomic nervous system (as well as mental alertness).

Future Prospects

First, the long-term objective of research on nurs-
ing administration includes the development and vali-
dation of standardized methods and measurements
(indices) of patient outcomes related to the quality of
nursing. A nation-wide database of nursing quality
indicators should be developed, starting off with
inviting a certain number of hospitals willing to par-
ticipate in the study. Continuous quality improvement
in healthcare and nursing involves organizational
efforts to identify their own national rankings and to
renovate themselves through system-wide learning
and changing. Such efforts of national database devel-
opment and benchmarking would enable comparisons
among organizations and would provide opportunities
for them to learn from top-ranked organizations.
When the nursing profession establishes such a
national database of quality indicators, the author
believes that this profession would be able to take
political action and make suggestions with convincing
evidence to the government regarding concrete strate-
gies for improving the quality of nursing. The author
would also like to conduct studies on the reliability
and sensitivity of quality indicators in order to
increase the validity of the comparisons.

Secondly, nursing research must provide convinc-
ing evidence that nursing can contribute to the health
promotion of individuals/family/community (or the
optimization of their health experiences), so that the
efficacy of nursing is reasonably recognized by the
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public. The effectiveness of nursing, including
patients’ psychophysiological responses to care, tend-
ed to be addressed more by anecdotal experiences
than by scientific studies providing evidence.
“Evidence-based nursing” is currently a widely-used
catch phrase in Japan; however, the evidence regard-
ing the effectiveness of care is still very weak. The
author believes that the Departments of Advanced
Clinical Nursing and Nursing Administration, which
are responsible for the fundamentals of nursing and
skills laboratories in undergraduate education, are
also responsible for conducting studies on the efficacy
of nursing. With respect to critical pathways, many
retrospective studies have been conducted so far by
nurse researchers in Japan. The author is planning to
conduct a prospective and comparative study on the
effectiveness of critical pathways in order to obtain
more reliable and convincing evidence than that pre-
viously obtained. The author believes that random-
ized comparative studies from multiple sites are nec-
essary to conduct in the future.

Finally, nursing informatics is one of the areas of
research and education still underdeveloped in these
departments. The author strongly believes that
research and educational programs of nursing infor-
matics need to be developed in the future because of
the following reasons: (1) The implementation of a
better quality of nursing and an evaluation on its out-
comes involves the development of evaluation criteria
and standards on the performance and quality of
nursing, and the actual implementation of evaluation
measures and procedures, thus ensuring accurate and
high-quality information on healthcare and its admin-
istration; and (2) The study of nursing informatics
lays the foundation of practice, administration, educa-
tion and research in nursing. Informatics in nursing
provides meaningful links among these areas and pro-
motes development in each of these areas of nursing.

Research Grants

1. Principal Investigator: Physical Restraint of the
Elderly in Institutional Care Setting and Alternatives
to Restraint Use. Grant-in-Aid for Scientific Research,
funded by the Ministry of Education, Science and
Culture, 1996-1997.

2. Principal Investigator: Economic Evaluation of
Nursing Services. Grant-in-Aid for Health Sciences
Research, funded by the Ministry of Health and
Welfare, 1996-1998.

3. Principal Investigator: Nurse Staffing and Nurses’ Job
by Type of Healthcare Facility. Grant-in-Aid for
Health Sciences Research, funded by the Ministry of
Health and Welfare, 1999-2001.

4. Principal Investigator: Effect Verification of
Development and Implementation of Critical
Pathway for Hip Fracture. Funded by Japanese

Nursing Association, Project of Promotion of
Infrastructure Improvement for Nursing Policy
Planning, 2001.
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Past Research and Major Accomplishments

1. Cancer Nursing
One of the main subjects of our cancer nursing

research is cancer risk counseling, especially in genetic
counseling of patients and /or kindred of patients
with familial cancer syndrome, expressed in adult-
hood. In genetic counseling, ethical consideration is
very important for application of gene testing. At
present, prophylactic surgery is the first choice as a

preventive strategy for familial cancer syndrome
expressed in adulthood. We have studied clients’
needs and the role of nurse-counselors, based on their
background of familiarity and practical experiences
with perioperative management and intervention for
adaptation to the patients’ altered intestinal structure
after surgery. We developed a decision tree for the
process of cancer risk counseling based on the foreign
literature and our clinical experience with familial
adenomatous polyposis family. The decision tree was
agreed with peer group of cancer genetic counseling
and is introduced in seminars for familial cancer coun-
selors.

Another concern is intervention to facilitate adap-
tation after cancer surgery. We developed a measure-
ment scale for feeling of stability in daily life with a
stoma for people with a permanent colostomy
because of malignancy, and explored the factors influ-
encing the feeling of stability. The results showed
that the frequency of the stoma clinic and support
from nurses contributed to that feeling

2. Adult Health Nursing
The domain of adult health nursing contains work

concerning health promotion and symptom manage-
ment. For the former, a brisk walking program was
applied for the middle nurse managers, a group that
tends to lack of exercise. Several positive effects in

Department of 
Adult Nursing / Terminal and
Long-term Care Nursing

Outline and Research Objectives

The origin of the Department of Adult Nursing /Terminal and Long-term Care Nursing
was “Department of Adult Health” in the School of Health Sciences (1965-1992), and after
that “Department of Adult Health and Nursing” in the School of Health Sciences & Nursing
(1992-).

From 1995 to 1997, the Graduate School of Medicine shifted to the chair system of
Graduate Schools, and our new two departments were established. The members of two
departments cooperate in education and research together.

Our major research objectives are concerning followings issues.
1. Cancer Nursing
2. Adult Health Nursing
3. Nursing Care System for Outpatients
4. Evaluation of Palliative Care Services
5. Spiritual Care for Terminally Ill Persons and Their Families
6. Continuity in Palliative Care System
7. Dissemination of Palliative Care
8. Methodology of Nursing Research and Education
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serum characteristics were approved in the interven-
tion group compared to control group.

The subjects of symptom management research
were patients who underwent surgery for gastroin-
testinal disease or inflammatory disease. After gas-
trectomy, we found that increased symptoms were
related to changes in eating behavior associated with
return to the workplace, and it was suggested the
necessity of intervention after discharge. A measure-
ment scale was also developed to evaluate difficulties
in daily life after surgery for oral tumor.

The subjects of symptom management for inflam-
matory disease were patients with ulcerative colitis
(UC) or rheumatoid arthritis (RA). UC patients experi-
ence difficulties in daily life related to decreased vigor
and altered defecation. We developed an instrument
to measure the difficulties of life, and explored the
factors influencing it. For RA patients, a series of stud-
ies was carried out on association with fatigue, coping
behavior, and nutrition, and an exploratory study was
implemented on home exercise and the factors influ-
encing it.

3. Nursing Care System for Outpatients
Recently, nurses’ role in hospital outpatient depart-

ments and in home care settings has been changing
dramatically, because of the shortening of hospital
stays, changes in types of disease, and increasing eld-
erly population. Several surveys were conducted on
nurses’ recognition of the care needs of outpatients,
evaluation of nurses’ activities for outpatients, and
fact-finding about consultation and teaching activities
by nurses throughout Japan (dental university hospi-
tal, and all hospitals above 200 beds).

4. Evaluation of Care Services in Palliative Care
Institutions

It was difficult to investigate quality of life in vul-
nerable patients, so that it was assumed that the
effectiveness of palliative care could be clarified by
clinical audit, which is the systematic critical analysis
of the quality of clinical care by the audit tool instead
of the QOL questionnaire. Therefore research by the
audit tool was instituted. The feasibility of the
Support Team Assessment Schedule (STAS) and
Edmonton Symptom Assessment System (ESAS),
developed abroad as an audit tool, was examined in
two palliative care units. In this study we collaborated
with a research group investigating the reliability and
validity of the Japanese version of the STAS.

5. Spiritual Care for Terminally Ill Persons and
Their Families

This theme resulted from the spiritual pain discov-
ered in reviewing patients’ complaints of distressing
conditions recorded on their charts. The study on

spirituality was undertaken as collaborative research
with other universities. After a literature review, inter-
views were conducted with patients admitted to pal-
liative care units, and the data from the interviews
were analyzed by Grounded Theory Approach.

6. Continuity in the Palliative Care System
We used a questionnaire to investigate the status

and needs of people attending hospice clinics. The
results showed that consultation in which patients
decide where to stay should be provided at an appro-
priate time before referral to a palliative care institu-
tion.

7. Promotion of Palliative Care;
A member of the teaching staff of our department

joined the working group on “Attitudes toward termi-
nal care” in research implemented by the Ministry of
Health and Welfare in 1998. The results showed that
palliative care needed to be further understood by
both the general public and the clinical staff. We sub-
sequently conducted a survey of nurses working in
general hospitals to investigate the difficulties
encountered in the care of terminally ill cancer
patients and related factors.

8. Methodology of nursing research and education;
This contains several issues, including surveys and

critiques for application of statistical techniques in
nursing research, review of utilization of the concen-
tric circle model of body extremities as a non-invasive
measurement tool, and concerning the nursing
process, nursing diagnosis, and terminology in nurs-
ing.

Current Research

1. Cancer Nursing;
To establish nurses’ role in cancer genetic counsel-

ing in Japan, we have joined a research project with
MDs in a continuous study group.

Negotiations concerning to a prospective cohort
study of people with a stoma is in progress with the
aim of collaboration between our group and other
institutions concerning the process of how to acquire
a feeling of stability

2. Adult Health Nursing
Concerning about health promotion, we started a

collaborative research program on physical activity
and physical component in frail elderly with a Korean
group at Seoul National University to promote health.

Symptom management research is conducted in
UC patients after total colectomy. Difficulties in a tem-

323



porally ileostomy period are focused on. We are ana-
lyzing the cross-sectional data from 84 patients
whether related or not to body weight loss in that
period. And despite of case studies with a few
patients, we ascertained that body weight loss and
hypoglycemia were not appeared in patients for
whom educational intervention was period about how
to eat in that period.

3. Nursing Care System for Outpatient
Nursing function and efficiency in hospital outpa-

tient department is being surveyed with diabetics not
using insulin as the model, and a prospective cohort
study is being planned.

4. Evaluation of Palliative Care Services
The study of the reliability and validity of the

Japanese version of the STAS has just been complet-
ed. We are now preparing a booklet to encourage use
of this tool in clinical settings. We are also participat-
ing in a study group that is establishing evaluation cri-
teria according to the peer review method developed
in the UK.

5. Spiritual Care for Terminally Ill Persons and
Their Families

Interview data are being analyzed and some of the
results are being prepared for submission to a foreign
journal. Next, we must plan a study on appropriate
spiritual care for terminally ill persons.

6. Continuity in the Palliative Care System
We obtained a grant for Day Care research.

Preparation for needs assessment prior to develop-
ment of a day care program is in progress. Research
on consultation and support for patients discharged
from cancer centers is also continuing.

7. Promotion of Palliative Care;
Barriers to palliative care are being examined to

promote palliative care in general practice. In addi-
tion, research on palliative care for other chronic ill-
nesses is being planned.

8. Methodology of nursing research and educa-
tion

Projects of terminology in nursing are being con-
tinued in International Classification of Nursing
Practice (ICNP) and nursing actions in Japan.

Future Projects

Both departments intend to continue to develop
current research projects. A new project is being con-
sidered: making the measurement scales we devel-
oped available on our homepage. This project will be

very useful in refining the scales and compiling clini-
cal data.

Research Grants

1. Keiko Kazuma: The Ministry of Education, Culture,
Sports, Science and Technology (MEXT), Grant-in-
aid for Scientific Research (C); The Development of
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Research; Nursing function of outpatient department
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yen;2002, Collaborative researcher, 2002-2003).

3. Keiko Kazuma: Japan Society for the Promotion of
Science (JSPS), The Japan-Korea Basic Scientific
Cooperation Program; A Comparison of Bio-psycho-
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Health status, Competence of Daily Activity and
Depression. (2,400,000 yen, Representative
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4. Masako Kawa : The Mitsubishi Foundation, Grant
for Social Welfare Activities and Research; Basic
study on the development of spiritual care for the
well-being of terminally ill patients with cancer.
(2,000,000 yen, 2000-2001.)

5. Masako Kawa : Japan Society for the Promotion of
Science (JSPS), Grant-in-aid for Scientific Research
(C); The development of palliative day care program
for the persons with advanced cancer. (3,900,000
yen, Representative researcher, 2002-2004.)
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Faculties and Students

Professor and Chair Chieko Sugishita R.N., Ph.D.
1992~

Associate Professors Kiyoko Kamibeppu R.N., Ph.D.
Associate .................................2
Postdoctoral Fellow ................5
Graduate student ..................10
Research student...................15
Secretary .................................2

Past Research and Major Accomplishments

Topics of our past research projects were as fol-
lows.
①Control of maternal-child transmission of micro-

organism, ②Control of body fluid circulation in
women supported with physical compression, ③
Evaluation of antiboby development after immuniza-
tion in children and analysis of immune system, ④
Environment/food factors of allergic diseases among
children, ⑤Recent anxiety coping strategies in Japan,
⑥Psychological factors of the family caregiving for
the frail elderly, ⑦Development of new devices for
evaluating autonomic nervous activities of the frail
elderly, ⑧Development of Japanese version of family
functioning survey.

Major accomplishments were as follows.
Number indicates the number of research project.

①We examined the samples from neonates, their
mothers, medical staffs and environment in a
maternal ward to isolate some bacteria in order to
demonstrate the route of transmission to
neonates. Some of the neonates had the same bac-
teria as their mothers, medical staffs and environ-
ment at the point of discharge. Therefore, Several
bacteria could have been transmitted to the
neonates from their mothers, medical staffs
and/or environment in hospital.
Our data also showed that mamma trouble did
not decrease even if they use nipple wiped with
sterilized cotton. It seemed that hand washing
before breastfeeding was more important.

② The physical compression with stocking was effec-
tive to control the blood pressure decrease when
supine position was changed to standing up posi-
tion, especially in the elderly. It was suggested the
stocking might prevent the orthostatic hypoten-
sion in the elderly.

③Vaccine-induced immunity of measles, mumps,
rubella and chickenpox at one to three years of
age continued until nine years of age. But the level
of immunity was lower than naturally aquired
immunity.

Department of 
Family Nursing

Outline and Research Objectives

The Department of Family Nursing was established in April 1992 and was started at
October 1992 when Dr.Sugishita had a position of Professor of Family Nursing. Currently, it
has four faculty members; one professor, one associate professor and two associates.

Our department is based on new concept which combines together the following four
nursing fields: maternal-child nursing, pediatric nursing, gerontological nursing and family
nursing.

Our department provides lectures, clinical practicums and fieldwork on the four nursing
fields to the undergraduate students of School of Health Sciences and Nursing. Our depart-
ment also gives two required lectures, that is, “clinical immunology ” and “laboratory meth-
ods in health science” to the undergraduate students of our school.

We also have responsibilities to give special lectures, advanced seminar and laboratory
and/or field work on family nursing to the postgraduate (master’s and doctoral) students.

Our research field concerns the development of methodology to improve nursing skills
and techniques, and the development of physical, psychological and interactive assessment
procedures for patients and families in our field.
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④This study showed that incidence of atopic children
was decreased by age, but any risk factors could
not be found in atopic children compared with
non-atopic children.

⑧We developed Japanese version of Feetham Family
Functioning Survey (FFFS)which enables to evalu-
ate the family functions for young families with
children.

Current Research

Current research projects include four fields, that
is, maternal-child nursing, pediatric nursing, geronto-
logical nursing and family nursing.

Topics of our current research projects are as fol-
lows: ①Control of hospital infection such as trans-
mission of bacteria including MRSA between mothers
and their babies, ②Exploring the new nursing care
model for the children with disabled and/or chronic
illness in the community, ③Interaction between nurs-
ing home residents and their families, ④Nurses’ inter-
ests in family care for critical patients, ⑤Assessment
of autonomic nervous activity in the elderly with
chronic illness in hospital, ⑥Incidence of adverse
reactions associated with Japanese-style medical
acupuncture for the elderly, ⑦Follow up study of
physical, mental and social activities of patients with
dementia.

Future Prospects

Since two more Departments, ‘Midwifery Nursing
and Women’s Health’ and ‘Gerontological Nursing’,
will be established in 2002 and 2003 respectively, our
department will be responsible mainly for Family
Nursing and Pediatric Nursing.

Concept of family nursing was introduced to Japan
country only ten years ago, and The Japanese
Association for Research in Family Nursing was
founded by our department in 1994. Our department
will explore the establishment of the theory in family
nursing collaborating with its research, practice and
education.

Education and research of pediatric nursing are
also involved in our activities. We intend to research
new fields of pediatric nursing in the viewpoints of
child rights, good prognoses of severe illness, birth of
children with diversified origins on the basis of the
progress of reproduction technology, and well-being
for all of the families.

Research Grants (within 5 years)

1, Chieko Sugishita, Naohiro Hohashi: Infection con-
trol among nursing mothers and neonates, and
related quality of nursing care -According to analy-
ses of bacteria including MRSA in a maternity clin-
ic-, Grants-in-Aid for Scientific Research (B)(2),
1998-1999, The Ministry of Education, Culture,
Sport and Science, ¥10,200,000

2, Chieko Sugishita, Noriko Yamamoto, Mamoru
Kumada: Development of passive of leg cycle exer-
cise for the elderly to improve the walking rhythm
and enhance the autonomic nervous activity.
Grants-in-Aid for Scientific Research (B)(2), 1999-
2000, The Ministry of Education, Culture, Sport
and Science, ¥6,400,000

3, Chieko Sugishita, Kunihiko Hayashi, Naohiro
Hohashi, Kunie Mituhashi: Development of two
dimensional scale in order to assess the family
system and care ability, Grants-in-Aid for
Exploratory Research, 1999-2000, The Ministry of
Education, Culture, Sport and Science, ¥2,100,000

4, Hiroko Torii, Hideko Mori, Chieko Sugishita:
Study on nurses’ views on family and family nurs-
ing, Grants-in-Aid for Exploratory Research, 1999-
2000, The Ministry of Education, Culture, Sport
and Science, ¥800,000

5, Chieko Sugishita, Kiyoko Kamibeppu, Keiko
Murata, Naohiro Hohashi, Hiroko Torii, Makiko
Owaki, Kunihiko Hayashi: Development of nurs-
ing practice model for the children with chronic
illness or/and disabilities and their families in
community. Grants-in-Aid for Scientific Research
(B)(1), 2001-2003, The Japan Society for the
Promotion of Science, ¥12,100,000
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Department of 
Community Health Nursing

Outline and Research Objectives

Department of Community Health Nursing (CHN) was established in June 1992 with the
appointment of Dr. Katsuko Kanagawa as the first professor of the department. In May
1993, Dr. Sachiyo Murashima joined as associate professor and took charge as professor
after Dr. Kanagawa’s retirement.

During ten years since the department’s inauguration, 12 students have succeeded in
gaining the degree of Doctor of Health Sciences; 19 the degree of Master of Health Sciences,
and in the undergraduate course 20 students elected to write theses in community health
nursing.

In order to enhance the practice of nursing and public health, the department strives to
undertake research for improvement of quality of life (QOL) of people in various community
settings by focusing on:
1. Developing a comprehensive health care system for community care through public

health nursing leadership;
2. Intervention projects to demonstrate efficacy of new initiatives directed at improvement

of QOL of bedridden, frail and demented elderly;
3. Preventive programs to improve clinical practice in home (e.g. falls) and to reform policy

directions;
4. Undertaking commissioned research with government and non-governmental organiza-

tions driven by needs and resources of individuals, families, targeted population groups
and organizations in order to measure cost-effectiveness and quality of care;

5. Developing models for community nursing practice to provide efficient care in partner-
ship with other professionals, families and communities.
The major studies undertaken by the members of the CHN department can be classified

as following;

Faculty and Students

Professor and Chair Sachiyo Murashima, D.Hlth.Sc.,
R.N., P.H.N. (2001~)

Associate Professor Noriko Nishikido, D.Hlth.Sc.,
R.N., P.H.N.

Associates ...............................2
Graduate Students ................11 (7 in Master course; 4 in

Doctoral course)
Research Students...................2
Secretaries ...............................3

Past Research and Major Accomplishments

Research Areas of Community Health Nursing
Community health nursing research has been con-

sidered from three perspectives; ‘nursing in the com-
munity’, ‘nursing of the community’ and ‘nursing into
the community.’ A majority of studies have focused
on continuity of care and empowering people by
strengthening their potentiality through creating care
systems.
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Directed at

Individuals

Families

Aggregates

Home health service 
and a community 
working

Descriptive studies

• Influencing factors of social rehabilitation among former 
patients with Hansen’s disease

• Meaning of health among cancer patients
• Home visiting for schizophrenic patients

• Attitude and interaction of grand children to the demented elders at home
• Care of families of children with chronic disease

• Characteristics of professional support to family groups of 
psychiatric patients 

• Meaning and strategy of rural women for maintaining both 
agriculture and care-giving

• Community diagnosis and networking
• Comparison between two types of around-the-clock in-home care systems :

a single type of home help service and a combination type with nursing

Intervention studies

• Prevention for deterioration of ADL among bedridden elders
• Effectiveness of reminiscence for the demented elderly 

(RCT)
• Effectiveness of early discharge planning(RCT)

• Effectiveness of improved home visit program for 
newborne babies

• Effectiveness of improving support program to 
family groups of psychiatric patients (RCT)

• Development and evaluation of around-the-clock 
in-home care system



1. ‘Nursing in the community’
‘Nursing in the community’ means offering nurs-

ing services or health promoting activities to people in
the community in collaboration with other profes-
sionals and/or lay people. It is operationalized by
developing and testing a new programs to meet needs
of individuals or aggregates.

In 1993, when I was transferred to the University
of Tokyo, care burden for the elderly was a topical
issue in Japan. Following favorable reports of night-
time home helpers’ visiting service, a need to add vis-
iting nurse service was strongly solicited. A study
testing the efficacy of model programs involving four
visiting nurse stations providing around-the-clock
nursing care (ACC) commenced with assistance from
the Ministry of Health and Welfare in 1994.

Based on the needs assessment for ACC, an inter-
vention of visiting nursing care early in the morning
and evening was provided; and simultaneous evalua-
tion was carried out before, during and after 3
months. Major findings indicated positive effects
related to stabilized medical status, reduced stress,
thereby reduced complications such as decubitus (see
article number 22).

The results also impacted on policy change: in
1996 the fees for ACC visiting nurses, which enabled
the night time visits by nurses, were included in the
national health insurance program. The combination
type of nursing and home help service functioned
more effectively than a single type of home help serv-
ice (see article number 34).

2. Nursing of the community
Research for ‘nursing of the community’ means

creating care systems in the community for providing
effective care of individuals to enhance their capacity.
A study depicting the role of public health nurses in
enabling the community to establish its own care sys-
tem to solve problems (see article number 25) was in a
rural town M with a focus on ACC system.

The major purpose of this study was to test the

feasibility of ACC visiting nurse service as desired by
the community, to measure its effectiveness and even-
tually to develop a policy for providing this service
within the local government health plan. The inter-
vention included establishing the need and accept-
ance of service, involving residents and other health
workers, resulting in whole community handling con-
flicting concepts such as ‘Sekentei’, a kind of socio-cul-
tural norm (see articles number 31, 43, and 48).

Intervention and control population were used for
comparison to measure the effectiveness of around-
the-clock visiting nurse service. The outcomes of ACC
by nurses and home-helpers indicated lower rates of
institutionalization and reduced waiting lists in the
study town, compared with the control town,
although control town rates of institutionalization did
not differ from all Japan rates (see article number 47).

3. Nursing into the community: Creating seamless
care

The third area, ‘nursing into the community’,
refers to developing models to assist patients and
families when patients return home through multidis-
ciplinary and collaborative discharge planning in hos-
pitals in order to implement seamless care. To deter-
mine the effectiveness of newly established discharge
planning service, several studies were conducted,
including the characteristics of patients referred for
discharge planning and of those identified being at
risk (see article number 35).

A quasi-experimental trial rexamined the effective-
ness of early discharge planning for at-risk hospital-
ized elders. The findings indicated decreased anxiety
in patients and caregivers, and effectiveness in terms
of prevention of prolonged hospital stay (see article
number 36).

A book ‘Discharge Planning: A Challenge at the
Tokyo University Hospital’ was published in 2002, as
one of scholarly outcomes of this research activity.

Current Research Projects

Current research of the community health nursing
department is dedicated to further exploration of
ways to promote health and continuation of projects
in the preceding years. To list a few are;
1. Support program for the lonely elderly, fall preven-

tion program, and demonstration projects such as
developing check list of unilateral spatial neglect
and related disorders amongst cerebro-vascular
patients in community settings.

2. Review and expansion of long-term care in a rural
town, Town M, for the evaluation Long-Term Care
Insurance.

3. Seamless care between hospital and community 1)
Development and test of usefulness of check list
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for potential high-risk patients for referral of dis-
charge planning support team; 2) Investigation of
daily life problems immediately after discharge.

Future Plan

Since numbers of elderly in Japan are rapidly
increasing and family support is dwindling, the
department endeavors to take a lead role in research
related to establishing basic home care programs that
are efficient, acceptable by funding bodies (e.g. gov-
ernment) and adaptable by the local communities.
Therefore,
1. Faculty and graduate students of department are

dedicated to developing community interventions
specifically for care of demented and bed-ridden
elders.

2. Health promotion intervention studies to strength-
en community competence and lines of resistance
through programs, such as: 1) developing volun-
teer networking which offers day care programs to
prevent elders from deterioration, and bed-ridden
or demented; 2) support programs for 75 years
and older by offering preventive home visiting 2-3
times a year; 3) strengthen and support communi-
ty health nurses in developing skills and sustain-
able capacity-building developmental approaches
towards community partnerships and activities in
the community.

Research Grants (selected 5)

Sachiyo Murashima (P.I.), Katsuko Kanagawa, Hiromi
Kawagoe.
A study on organization and specification of func-
tions of home care nursing: From the viewpoint of
24-hour care plan.
Grant-in-Aid for Scientific Research (B) by the
Ministry of Education and Culture in 1998-1999;
￥12,400,000.

Sachiyo Murashima (P.I.), Shuhei Ryu, Masako Yamada,
Yutaka Tagami, Hiromi Watanabe, Naomi Sumi,
Naoko Takeuchi.
A study on promoting the model project of a combi-
nation type of nursing and home-help service.
Research Grant for Welfare of the Elderly by the
Ministry of Health, Labour and Welfare in 1999;
￥5,000,000.

Sachiyo Murashima (P.I.), Tomoe Nogawa.
A research on promotion of well-being of the elderly
by public health nurses’ activities.
Research Grant for Welfare of the Elderly by the
Ministry of Health, Labour and Welfare: Research
Project for Supporting Independent and Healthy
Elders in 2000;￥10,000,000.

Hidetoshi Endo (P.I.), Sachiyo Murashima, Satoko
Nagata.

A study on effectiveness of the support system of
discharge planning for hospitalized elders in special
functioning hospitals.
Research Grant for Longevity Sciences from the
Ministry of Health, Labour and Welfare in 2000-
2002; ￥1,500,000 in each year.

Sachiyo Murashima (P.I.), Ryutaro Takahashi, Satoko
Nagata, Megumi Haruna.
Effectiveness of the program for discharge planning
for elderly in-patients.
Grant-in-Aid for Scientific Research (B) by the
Ministry of Education and Culture in 2001-2002;
￥9,200,000.

Select Publications

*: copy attached.
1. Murashima S and Iida S. A study on health behavior

and life style of primary school children: The differ-
ence between urban and rural communities, fifteen
years ago and now. Research Journal of School
Health 23(11), 531-539, 1981. (in Japanese)

2. Murashima S, Ryu S, Tanaka T and Tomari T. A
study on trends of the regional variations of physical
standards in Japanese schoolchildren. Research
Journal of School Health 24(2), 89-97, 1982. (in
Japanese)

3. Murashima S. A case study on family life of young
women with Diabetes Mellitus: How much can their
husbands, relatives, neighborhood and children
understand their situations? Journal of Japan
Academy of Nursing Science 2(1), 39-47, 1982. (in
Japanese)

4. Murashima S, Iida S, Ishii Y, Fujita A, Matsushita K
and Watanabe H. Health condition and home care of
the aged with 75 years and over: Regional differences
between urban and suburban areas. Bulletin of St.
Luke’s College of Nursing 15, 28-43, 1989. (in
Japanese) 

5. Murashima S, Iida S, Ishii Y, Matsushita K, Fujimura
M, Sanuki J, Hanazawa K, Watanabe H and Sakurai
N. Health conditions and home care of the frail eld-
ers with 75 years and over: Regional differences
between urban and suburban areas. Bulletin of St.
Luke’s College of Nursing 16, 60-69, 1990. (in
Japanese)

6. Yoshio K, Murashima S and Iida S. A study on
changes of DM patients’ life style and the affecting
factors. Journal of Japan Academy of Nursing Science
10(1), 24-36, 1990. (in Japanese)

7. Fukanoki T, Murashima S and Iida S. Analyses of
factors affecting home oxygen therapy (HOT)
patients’ Quality of Life: Focusing on their life satis-
faction. Journal of Japan Academy of Nursing Science
11(1), 9-21, 1991. (in Japanese) 

8. Fukaya A, Murashima S and Iida S. Analyses of fac-
tors affecting the change in ADL of post-infarct
hemiplegics elders living at home: Focusing on the
daily life style of the patients and their families.
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Journal of Japan Academy of Nursing Science 11(2),
44-54, 1991. (in Japanese)

9. Murashima S, Iida S, Matsushita K, Sakurai S and
Naruki H. Building a care system for frail elderly in
the community. Annual Report: St. Luke’s College of
Nursing, WHO Collaborating Center for Nursing and
Midwifery Development in PHC 1990/1, 48-54, 1992.

10. Mizuno T, Murashima S and Iida S. Analyses on care
burden and cognitive discrepancies of care role
between frail elders and their care-givers. Journal of
Japan Academy of Nursing Science 12(2), 17-29,
1992. (in Japanese)

11. Murashima S, Satoh R, Naruki H, Kurebayashi M and
Iida S. Issues in mobilizing the bedridden elderly at
home. Annual Report: St. Luke’s College of Nursing,
WHO Collaborating Center for Nursing and
Midwifery Development in PHC 1991/2, 8-20, 1993.

12. Nishio J, Murashima S and Iida S. Health behavior
model based on analysis of factors affecting alcohol
behavior of company employees. Japanese Journal of
Public Health 41(7), 607-617, 1994. (in Japanese) 

13. Murashima S. Limitation of care-giving to the elders
by the families and the conditions for the society to
take care of the elders. Research Journal of Care and
Welfare 2(1), 23-30, 1995. (in Japanese) 

14. Ota K, Tamura M, Sei M, Koyama M, Hishinuma M
and Murashima S. The content and its teaching
method of nursing for elderly in Baccalaureate
Program. Bulletin of St. Luke’s College of Nursing 21,
34-40, 1995. (in Japanese) 

15. Murashima S, Murakami K, Kadokawa T, Sasaki M,
Naruki H, Kawakami H, Arai H, Iwanaga T and
Iwamuro S. Strategies of public health nurses to
practice in rural areas and urban areas. Japanese
Journal of Public Health Nurses 51, 91-96, 1995. (in
Japanese) 

16. Murashima S, Yamada M, Tagami Y, Satoh M,
Uchida E, Miyazaki W, Kawagoe H, Hoshi T, Ooura
H, Horii T, Nakayama I and Yamazaki M. Facts
through the project of around-the-clock nursing and
care provided by visiting nurse service stations.
Japanese Journal of Home Care Nursing 1(2), 83-92,
1996. (in Japanese)

17. Murashima S, Kim J and Fukui S. Outcomes in home
care. Japanese Journal of Nursing Research 30(5),
351-363, 1997. (in Japanese) 

18. Murashima S, Fukui S and Kim J. Several kinds of
recording formats for home care developed on the
basis of outcome. Japanese Journal of Nursing
Research 30(5), 47-63, 1997. (in Japanese) 

19. Okada M, Murashima S and Asahara K. A study on
competencies used by public health nurses in creat-
ing new health care systems in the community.
Japanese Journal of Public Health 44(4), 309-321,
1997. (in Japanese) 

20. Murashima S and Yamada M. Support for home care
in the community: Principles of providing home help
and nursing care. Health Sciences 14(1), 6-11, 1998.
(in Japanese) 

21. Murashima S. Role and issues of visiting nurse serv-
ice in the aging society: For effective home care.
Japanese Journal of Gerontological Sociology 20(1),
16-24, 1998. (in Japanese)

22*.Murashima S, Zerwekh JV, Yamada M and Tagami Y.
Around-the-clock nursing care for the elderly in
Japan．Image: Journal of Nursing Scholarship 30(1),
37-41, 1998．

23. Konishi K, Murashima S and Kanagawa K. A study
on stress-coping in the stroke rehabilitation process:
A qualitative analysis on problems recognized by
patients. Japanese Journal of Home Care 1(1), 56-66,
1998. (in Japanese)

24. Okamoto E, Murashima S and Saito E. The signifi-
cance of day care service for elders with dementia
and their caregivers: What is the difference between
the day with day care service and the day with no
service? Japanese Journal of Public Health 45(12),
1152-1161, 1998. (in Japanese) 

25*.Murashima S, Hatono Y, Whyte N and Asahara K.
Public health nursing in Japan: New opportunities
for health promotion. Public Health Nursing 16(2),
133-139, 1999. 

26. Murashima S. Function and role of nurses in around-
the-clock in-home care service. Health Care 40(5),
387-392, 1998. (in Japanese) 

27. Murashima S, Ryu S, Asahara K, Yamada M and
Tagami Y. A system supporting the elderly at home:
Demand and effectiveness of 24 hour home care
which includes medical treatment. Geriatric
Medicine 36(12), 1789-1795, 1998. (in Japanese) 

28. Yamawaki A and Murashima S. Home care service
utilization by severely mentally and physically hand-
icapped persons. Japanese Journal of Public Health
45(6), 499-511, 1998. (in Japanese)

29. Ito A, Murashima S, Choi J and Horii T. The meaning
of the characteristics on the function of night-time
nurses’ visits: Through the analyses of the users’
record of the visiting nurse station which provides
around-the-clock in-home care by three shifts of
nurses. Journal of Japan Academy of Home Health
Care 3(1), 68-77, 1999. (in Japanese)

30. Murashima S, Saito E, Hattori M, Hagiwara A, Sumi
N, Ueno M and Kanagawa K. Study on competencies
of community health nurses and introduction of the
activity by Dr. Joyce Zerwekh: Focused on home vis-
its and visiting nurse service. The Japanese Journal of
Nursing Research 32(1), 3-14, 1999. (in Japanese)

31*.Murashima S, Asahara K, White MC and Ryu S. The
meaning of public health nursing: Creating 24 hour
care in a community in Japan. Nursing and Health
Sciences 1, 83-92, 1999.

32. Murashima S and Hollaender L. How do the people
in Denmark treat with elders with dementia. The
Japanese Journal of Occupational Therapy 34(5), 594-
597, 2000. (in Japanese)

33. Murashima S. Evaluation of home care service.
Health Care 42(4), 263-269, 1999. (in Japanese) 

34*.Takeuchi N, Murashima S and Hattori M.
Comparison between two types of around-the-clock
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in-home care systems: A single type of home help
service and a combination type of nursing and home
help service, focused on the way of collaboration and
its influence. Journal of Japan Academy of Home
Health Care 4(1), 24-30, 2000. (in Japanese)

35*.Murashima S, Nagata S, Toba K, Ouchi Y and Sagawa
Y. Characteristics of patients referred for discharge
planning from a geriatric ward at a national universi-
ty hospital in Japan: Implications for improving hos-
pital programs. Nursing and Health Sciences 2, 153-
161, 2000.

36*.Sumi N, Murashima S, Toba K and Ouchi Y. The
effectiveness of early discharge planning for hospital-
ized elders who had expected difficulties of dis-
charge: A quasi-experimental trial in a geriatric ward
of a highly advanced medical center. Journal of the
Japanese Society on Hospital Administration 38(1),
29-40, 2001. (in Japanese)

37. Yokoyama A, Murashima S, Nagata S, Yanagisawa A,
Wakabayashi K, Tashiro T, Toba K and Ouchi Y.
Follow-up study of patients who received discharge
planning by a special department in a national uni-
versity hospital. Journal of the Japanese Society on
Hospital Administration 38(1), 53-61, 2001. (in
Japanese)

38. Kayama M, Zerwekh J, Thornton KA and Murashima
S. Japanese expert public health nurses empower
clients with schizophrenia living in the community.
Journal of Psychosocial Nursing 39(2), 40-45, 2001.

39. Toba K, Akishita M, Tanaka S, Kato T, Kawai S,
Yamaguchi N, Murashima S, Iguchi A and Sasaki H.
Knowledge and utilization on the comprehensive
evaluation of functions and of physicians’ opinions
in Japan: Joint research based on a wide variety of
hospitals and facilities in Japan. Journal of Japan
Academy of Geriatric Medicine 38(2), 139-147, 2001.
(in Japanese)

40. Nagata S and Murashima S. Current situation and
issues of support program for early discharge. Health
Care 44(2), 95-99, 2002. (in Japanese)

41. Murashima S, Nagata S and Haruna M. Visiting
nurse service: Transition from hospitals to visiting
nurse service stations. The Japanese Journal of
Nursing Research 35 (1), 15-24, 2002. (in Japanese)

42. Kim J and Murashima S. Comparison of the home
care system for the elderly in Japan and Korea:
Towards an advanced home care system. Journal of
Korean Academy of Nursing 31(7), 1166-1173, 2001.

43*.Asahara K, Momose Y, Murashima S, Okubo N and
Magilvy JK. The Relationship of social norms to use
of services and caregiver burden in Japan. Journal of
Nursing Scholarship 33(4), 375-380, 2001.

44*.Murashima S, Nagata S, Magilvy JK, Fukui S and
Kayama M. Home care nursing in Japan: A challenge
for providing good care at home. Public Health
Nursing 19(2), 94-103, 2002.

45. Asahara K, Momose Y and Murashima S. Family
care-giving of the elderly and Long-Term Care
Insurance in rural Japan. International Journal of
Nursing Practice 8, 167-172, 2002.

46. Honda A, Saito E, Kanagawa K and Murashima S.
The relation between characteristics and activities of
daily living of the elderly living alone. Japanese
Journal of Public Health 49(8), 795-801, 2002. (in
Japanese)

47*.Murashima S and Asahara K. The effectiveness of
the around-the-clock in-home care system: Did it
prevent the institutionalization of frail elderly? Public
Health Nursing 20(1): 13-24, 2002. 

48*.Choi J, Murashima S, Hattori M, Horii T, Nagata S
and Asahara K. Factors influencing the utilization of
visiting nursing and home-help services. Japanese
Journal of Public Health 49(9), 948-958, 2002. (in
Japanese)

49. Murashima S, Yokoyama A, Nagata S and Asahara K.
The implementation of the Long-Term Care
Insurance in Japan: Focused on the trend of home
care. Home Health Care Management & Practice
15(6), 2002 (in press).

50. Momose Y, Asahara K and Murashima S. A trial to
support fam;;ily caregivers in the Long-Term Care
Insurance: Self-help groups in small communities.
Home Health Care Management & Practice (in press).
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Department of International
Community Health

Outline and Research Objectives

The mission of our department is to seek equity and equality in health and health care,
and social justice within and across the nations with caring, sharing and compassionate
spirit, by the people, with the people and for the people, by means of comprehensive and
integrated scientific research and education on health and health care, and social develop-
ment in collaboration with other related institutes of various disciplines including universi-
ties, governmental and non-governmental organizations and private sectors.

Our aim is to bring together the clinical, public health and social science research to
address the broad issues of health and health care.

The goals are: 1) to investigate how to change the status quo by improving health status
of the most vulnerable, the most underprivileged and the poorest of the poor; 2) to under-
take research on the influences of ‘globalization’ and ‘free market’ system on health and
social development; 3) to investigate the mechanisms to reduce inequalities between and
within nations on health and development and 4) to develop the mechanisms to link the
above three goals with individual research activities described below.

Focusing on the followings:
1. Target diseases or topics: 1) HIV/AIDS (prevention and health care services), 2)

Tuberculosis control, 3) Leprosy control, 4) Appropriate treatment and prevention of
common diseases and injuries including traffic accidents in Japan and developing coun-
tries, 5) Public health aspects of Stroke, 6) Health care services for international migrant
workers in Japan, 7) Maternal and Child Health Care (issues on contraceptives exclud-
ed).

2. Site/Field: 1) Aral Sea area, 2) Cambodia, 3) Bangladesh, 4) Nepal, 5) Nicaragua and 5)
Japan. 

3. Research topics are related to Epidemiology, prevention and health care service delivery.

Faculties and Students

Professor and Chair Susumu Wakai, MD, PhD (1999-)
Lecturer Nasamine Jimba, MD, PhD
Associate .................................2
Graduate student ..................20
Research student.....................1
Secretary .................................2

Past Research and Major Accomplishments

Please refer to the Select Publications related to
Research on International Health including Advocacy
papers (number 1 to 31)

Current Research

1) Injury prevention in Japan and developing coun-
tries

2) HIV/AIDS prevention and care among migrant
workers living in Japan

3) Leprosy and tuberculosis control in Asian countries

4) Environmental degradation and people’s health:
Aral Sea region and elsewhere 

5) Epidemiology of Stroke and its prevention
6) Maternal and child health

In each six research field a concerted effort has
been made with the Faculty members and Graduate
students to contribute for improving people’s health
status in developing countries but in developed coun-
tries including Japan as well.

Future Prospects

We continue focusing our research efforts on the 6
major research fields described above. We utilize def-
erent tools such as Epidemiological, medical.
Quantitative and Qualitative research methods. We
also need human resource development for continu-
ing such research efforts by mobilizing Graduate stu-
dents.
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Research Grants

Ministry of Education and Science
1. FY 1999 5.5 million Yen: S Wakai, K Pyo.

Mechanisms of spondylotic changes of the spine.
2. FY 2001~2002: 3.4 million Yen: S Yanagisawa and

S Wakai. Health reform in Cambodia and its
effects on people’s health seeking behavior

3. FY 2002-2003: 8 million Yen: J Okumura and S
Wakai Ministry of Health and Welfare

4. FY 2000-2002: 21.5 million Yen: S Wakai. Health
system building for supporting people with
HIV/AIDS from overseas.

Select Publications

Research on International Health including
Advocacy paper
1. Wakai S: Primary health care projects and social

development. Lancet 345:1241, 1995
2. Wakai S: Sanctions against Iraq. Lancet 347: 200,

1996
3. Wakai S: Access to the Internet. Science 271: 1347,

1996
4. Kunii O, Wakai S, Honda T, Tsujimoto K: Role of

external medical volunteers after disasters. Lancet
347: 1411, 1996

5. Wakai S. Role of neurosurgeons in Japan. Lancet 349:
140, 1997

6. Yoshimoto Y, Wakai S: Unruptured intracranial verte-
bral artery dissection: clinical course and serial radi-
ographic imagings. Stroke 28:370-374, 1997

7. Wakai S: Global health care and neurosurgeons.
Neurol Med Chir 37:483-490, 1997

8. Wakai S: Scourge of Japanese encephalitis in south-
western Nepal. Lancet 351:759, 1998

9. Wakai S: Health care in Burma. Lancet 352: 1230,
1998

10. Wakai S: Surgical treatment for incidentally discov-
ered intracranial aneurysms. Lancet 1999; 353:1975-
1976

11. Barua S, Wakai S, Shwe T, Umenai T: Leprosy elimi-
nation through integrated basic health services in
Myanmar: the role of midwives in the pre- and post-
elimination phases. Leprosy Rev 70:174-179, 1999

12. Yoshimoto Y, Wakai S: Cost-effectiveness analysis of
screening for asymptomatic, unruptured intracranial
aneurysms: A mathematical model. Stroke 30: 1621-
1627 1999

13. Inaoka E, Wakai S, Nakamura Y, Babily YA,
Saghayroun AAR. Correlate of visit regularity among
family planning clients in urban Yemen. Adv
Contraception 1999; 15: 257-274

14. Wakai S. Pysicians for peace. Lancet 2000; 355: 1365-
1366

15. Wakai S. Life after sanctions: the fate of Iraq. Lancet
2000; 356: 685

16. Kuroiwa C, Vongphrachanh P, Chosa T, Murakami
H, Hashizume M, Wakai S, Tanaka M. Risk of
poliomyelitis importation and reemergence in Laos.
Lancet 2000; 356: 1487-88.

17. Toyama N, Wakai S, Nakamura Y, Andryansyah
Arifin. Mother’s working status and nutritional sta-
tus of children under the age of five in urban low-
income community, Surabaya, Indonesia. J Trop
Pedatr 2001; 47: 179-181

18. Jimba M, Wakai S. Is Gandhi’s philosophy of non-
violence dead in Nepal? Lancet 2001:358;1018- 2.

19. Nakahara S, Wakai S. Underreporting of traffic
injuries involving children in Japan. Injury
Prevention 2001;7: 242-244

20. Sase E, Wakai S. A world war against terrorism.
Lancet 2001:358;1365

21. Ichikawa M, Nakahara S, Wakai S. Death with
unbeled passengers. Lancet 2002:359;43-44

22. Ichikawa M, Okumura J, Wakai S. Two decisions of
Japanese court on detaind Afghan asylum seekers.
Lancet 2002:359;448

23. Saengdidtha B, Lapparat G, Torugsa K, Suppadit W,
Wakai S. Sexual Behavior and HIVInfection Among
Thai Army Conscripts between 1992 and 1998.
Military Med 2002: 167(4):272-6

24. Nakahara S, Wakai S. Differences between Japanese
pre-school and school-age pedestrian mortality and
moridity trends. Public Health 2002:116;1-7

25. Kunii O, Nakamura S, Abdur R, Wakai S. The Impact
on Health and Risk Factors of the Diarrhoea
Epidemics in the 1998 Bangladesh Floods. Public
Health 2002:116; 68-74

26. Okumura J, Wakai S, Umenai T. Drug utilisation
practice at household focusing self-medication in
rural communities in Vietnam. Soc Sci Med
2002:54;1875-1886

27. Md. Akramul Islam, Susumu Wakai, Nobukatsu
Ishikawa, A.M.R. Chowdhury, J. Patrick Vaughan:
Tuberculosis control by community health workers
inBangladesh: are they more cost-effective? Bull
WHO 2002:80;445-450

28. Phoxay C, Okumura J, Nakamura Y, Wakai S.
Influence of Women’s Knowledge and Health
Seeking Behaviour on Maternal Health Care
Utilization in Southern Laos. Asia-Pacific J Public
Health 2001:13;13-18

29. Flores FP, Umenai T, Wakai S. Shoud community-
managed drugstores be phased out? Asia-Pacific J
Public Health 2001:13;9-12

30. Wakai S. Mobilization of Cuban doctors in develop-
ing countries. Lancet 2002: 360;92

31. Miura S, Kunii O, Wakai S. Home Gardening in
Urban Poor Communities of the Philippines. Int J
Food Sci Nutrition 2002 (in print)

32. M Hashizume,1 O Kunii,1 S Sasaki,2 T Shimoda,3 S
Wakai1 and M Chiba. Anemia and Anthropometrical
Status of School-age Children in the Aral Sea Region,
Kazakhstan. J Trop Pediatr (in press)
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Clinical Research and Epidemiology
33. Wakai S, Fukushima T, Furihata T, Sano K:

Association of cerebral aneurysm with pituitary ade-
noma. Surg Neurol 12:503-507, 1979

34. Wakai S, Fukushima T, Teramoto A, Sano K:
Pituitary apoplexy: its incidence and clinical signifi-
cance. J Neurosurg 55:187-193, 1981

35. Sano K, Wakai S, Ochiai C, Takakura K:
Characteristics of intracranial meningiomas in child-
hood. Child’ Brain 8:98-106, 1981

36. Wakai S, Yamakawa K, Mananka S, Takakura K:
Spontaneous intracranial hemorrhage caused by
brain tumor: its incidence and clinical significance.
Neurosurgery 10:437-444, 1982

37. Segawa H, Wakai S, Tamura K, Yoshimasu N,
Kakamura O, Ohta M: Computed tomographic meas-
urement of local cerebral blood flow by Xenon
enhancement. Stroke 14:356-362, 1983

38. Wakai S, Narita J, Hashimoto K, Nagai M: Dermoid
cyst communicating with the subarachnoid space
and lateral ventricle: demonstration by metrizamide
computed tomographic cisternography.
Neurosurgery 13:696-698, 1983

39. Wakai S, Arai T, Nagai M: Congenital brain tumors.
Surg Neurol 21:597-609, 1984

40. Wakai S, Nagai M: Ventricular diverticulum. J Neurol
Neurosurg Psychiatry 47:514-517, 1984

41. Wakai S, Ueda Y, Inoh S, Nagai M: Angiographically
occult angiomas: A report of thirteen cases with
analysis of the cases documented in the literature.
Neurosurgery 17:549-556, 1985

42. Wakai S, Nagai M: Histological verification of
microaneurysms as a cause of cerebral haemorrhage
in surgical specimens. J Neurol Neurosurg Psychiatry
52:595-599, 1989

43. Wakai S, Hashimoto K, Watanabe N, Inoh S, Ochiai
C, Nagai M: Efficacy of closed-drainage system in
treating chronic subdural hematoma: A prospective
comparative study. Neurosurgery 26:771-773, 1990

44. Iwanaga H, Wakai S, Ochiai C, Narita J, Inoh S, Nagai
M: Ruptured cerebral aneurysms missed by initial
angiography. Neurosurgery 27:45-51, 1990

45. Wakai S, Kumakura N, Nagai M: Lobar intracerebral
hemorrhage: A clinical, radiographic and pathologic
study of 29 consecutive operated cases with negative
angiography. J Neurosurg 76: 231-238, 1992

Biomedical Research
46. Wakai S, Hirokawa N: Development of the blood-

brain barrier to horseradish peroxidase in the chick
embryo. Cell Tiss Res 195:195-203, 1978

47. Wakai S, Matsutani M, Mizutani H, Sano K: Tight
junctions in choroid plexus papillomas. Acta
Neuropathol 45:159-160, 1979

48. Wakai S, Hirokawa N: Development of blood-cere-
brospinal fluid barrier to horseradish peroxidase in
the avian choroidal epithelium. Cell Tiss Res
214:271-278, 1981

49. Wakai S, Meiselman SE, Brightman MW: Muscle
grafts as entries for blood-borne proteins into the

extracellular space of the brain. Neurosurgery
18:548-554, 1986

50. Wakai S, Meiselman SE, Brightman MW: Focal cir-
cumvention of blood-brain barrier with grafts of
muscle, skin and autonomic ganglia. Brain Res
386:209-222, 1986
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Faculties and Students

Professor and Chair Katsushi TOKUNAGA, DSc
Associate Professors Naoyuki TSUCHIYA, MD, DMSc
Associate Jun OHASHI, DHSc
Postdoctoral Fellow ................2
Graduate student ..................12
Research student.....................3
Research Technician ...............7
Secretary .................................2

Past Research and Major Accomplishments

(1) By means of extensive variation screening of a
number of candidate genes followed by associa-
tion analyses with complex diseases including
rheumatic diseases, malaria and narcolepsy, sever-
al disease-gene associations have been newly
found as follows.
- Rheumatoid arthritis (RA): LIR1(ILT2),
BLYS/BAFF-R, TNFR2, FCGR3A/HLA-DRB1
- Systemic lupus erythematosus (SLE): TNFR2,
CD19, FCGR2B, FCGR3A
Cerebral malaria (in Thailand): HLA-B, TNFA, CD36
Severe malaria (in Thailand): HLA-DRB1, iNOS
Narcolepsy: TNFA, TNFR2
ANCA-associated vasculitis: HLA-DRB1

(2) Studies on HLA gene and haplotype distribution in
East Asian and Pacific populations have demon-
strated genetic affinities and clustering of the pop-
ulations, multiple migration and dispersal routes
of ancestral populations, and the genetic link
between Asians and Native Americans.

(3) Gene expression profiling in synovia from RA
patients demonstrated several up-regulated genes
including ID family genes. Also a number of up-
regulated and down-regulated genes including
TNF-TNFR family were identified in the differenti-
ation of monocytes into dendritic cells.

Current Research

(1) Establishment of Human SNP (single nucleotide
polymorphism) Typing Center for large scale SNP
typing (goal: 1,000,000 typing/year).

(2) Continue the search for susceptibility genes to
rheumatic diseases, malaria subsets, and narcolep-
sy mainly by means of candidate gene approach.

(3) Screening of novel candidate regions for suscepti-
bility genes to SLE and narcolepsy by means of
whole genome association studies.

(4) Analyses of linkage disequilibrium blocks on chro-
mosome 1 for the determination of primary genes.

(5) Functional analyses of disease-associated SNPs and
ID family genes.

Future Prospects

(1) High-throughput SNP typing in the Human SNP
Typing Center will contribute to the identification
of susceptibility genes to various complex diseases
including allergy, diabetes, hypertension, and
infectious diseases.

(2) Using the new strategy of the whole genome asso-
ciation analyses, several candidate regions for SLE
and narcolepsy will be newly found.

Department of 
Human Genetics

Outline and Research Objectives

The Department of Human Genetics was established in April 1992 as one of the depart-
ments at the newly established School of International Health. The department educates
students at the Graduate School of International Health with courses covering basic princi-
ples as well as clinical applications of human genetics. A series of lectures on human genet-
ics are also provided to the first year students at the School of Medicine (compulsory). In
addition, for undergraduate students at the School of Health Sciences, a series of lectures
are given to each of the sophomore (Human Genetics I, compulsory) and junior (Human
Genetics II, elective) classes.

The major research projects in the department are: (1) Search for susceptibility genes to
rheumatic diseases and other autoimmune diseases, (2) Search for susceptibility genes to
clinical subsets of malaria, (3) Genome diversity of Asia-Pacific populations, (4) Search for
susceptibility genes to behavioral disorders, and (5) Analysis of gene expression profiles in
inflammatory tissues and cell differentiation.
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(3) Extensive studies on linkage disequilibrium blocks
will contribute to effective search of disease asso-
ciated genes.

(4) Further development of new high-throughput SNP
typing technologies.

Research Grants

<Only the grants of more than 10,000,000
yen/year are listed below>
1. “Medical Genome Science”, Grant-in-Aid for

Scientific Research on Priority Areas, Grant-in-Aid
for Scientific Research by The Ministry of Education,
Culture, Sports, Science and Technology: Human
SNP Typing Center. 2001-2004.

2. “Medical Genome Science”, Grant-in Aid for
Scientific Research on Priority Areas, Grant-in Aid
for Scientific Research by The Ministry of Education,
Culture, Sports, Science and Technology:
Susceptibility genes to rheumatic diseases.
28,000,000 yen/year. 2000-2004.

3. “Genome Informatics Research and Technology
Development”, by the New Energy and Industrial
Technology Development Organization (NEDO):
Development of DNA capillary array. 10,000,000
yen/year. 1999-2002.

4. “Genome Diversity Project”, by the New Energy and
Industrial Technology Development Organization
(NEDO): Genome-wide association studies on
rheumatoid arthritis. 10,000,000 yen/year. 2001-
2004.
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Past Research and Major Accomplishments

Background
After graduation from medical university and

obtaining license of medical doctor, I first worked at
Tokyo University Hospital and related hospitals as a
pediatrician. At the same time, I studied clinical
research regarding pediatric infection, pediatric
immunology, and pediatric neurology. My research
produced results, which were related to clinical medi-
cine. Following that I had an opportunity to study in
the United States as a virologist (Research fellow) at
State University of Alabama for about 2 years. My
major was molecular study of Bunyaviruses, which
infect humans as well as animals. Some of the viral

strains caused emerging diseases. During my research,
I discovered reassortant viruses and non-structure
proteins in the family. After returning to Japan, in
addition to being a pediatrician I also worked as a
researcher on molecular epidemiology, diagnosis and
development of medicine for diarrhea caused by virus-
es and HIV at National Institute of Infectious Diseases
(NIID) and National Institute of Public Health (NIPH)
as a chief and director, respectively. After that, I
moved to the University of Tokyo in 1995. Since then,
I have been engaged in various researches in topics
ranging from infection, nutrition, maternal and child
health in the world, with a special focus in Asia.

Followings are few researches, which I had carried
out and supervised in the University of Tokyo. The
researches include basic and field studies.

Diarrheal viruses
Rotavirus disease is an important diarrheal disease

especially in children. More than 500,000 children die
every year especially in developing countries. In the
developed countries, almost all infants have viral dis-
ease within 2 years after birth. My experience in
working on molecular epidemiology of rotavirus in
Japan expands over a period of a little more than 20
years. Besides, in the past four years, extensive collab-
oration has been done with researchers, microbiolo-

Department of Developmental
Medical Sciences

Outline and Research Objectives

In 1996, the Department of Mother and Child Health was formed at the University of
Tokyo. In Japan, it was the first division in International Health, which specifically focused
on maternal and child health issues. Maternal and child health involves all activities to
maintain and promote psychological and physiological health of mothers and children. The
field of maternal and child health covers (1) countermeasure for infectious diseases, (2)
maternal and child nutrition, (3) prevention of diseases, and (4) protection of mothers and
children from environmental unhealthy factors.

The study of maternal and child health not only covers research areas where clinical
intervention is possible but also it is beneficial for studying diseases where intervention is
difficult and abnormalities cannot be prevented. Maternal and child health research helps
administration and health policy makers to develop policies and to take decisions that are
in accordance with the current problems and are in the best interest of the communities.
Since 1998, in order to broaden its vision in research, scope of work and teaching activities
the division changed its name to “Developmental Medical Sciences”. Aging, human and
environment, and their related items are newly added to our theme. This comes under
International Biomedical Sciences, which is a division of Institute of International Health.
Since then, our research scope and work have expanded to foreign countries, mainly in Asia
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gists and pediatricians in countries like Korea, China,
Vietnam and Thailand. It has been done with similar
themes of epidemiological studies of diarrheal viruses.
These studies are important to develop vaccines
because serotypes and genotypes sometimes change
and the most appropriate vaccines are needed.

Major diarrheal viruses are rotavirus, astrovirus,
adenovirus, Norwalk virus and Sapporo virus.
Currently, we study all of them up to molecular level.
Immunodeficient persons discharge the viruses for
long time. Through research we have highlighted
complications of encephalopathy, hepatitis and oth-
ers, which were caused by these viruses. Stool sam-
ples, slightly over 10,000 were collected for more than
20 years in five areas in Japan. Besides Japan, stool
samples were also collected in Asian countries. In
complicated cases, cerebrospinal fluids, bloods and
liver tissues are also examined at times.

I have the honor of pioneering the concept and
developing molecular epidemiology of diarrheal virus-
es in Japan. During the process, I established particu-
lars about diarrheal viruses causing encephalopathy
and other complications in humans. Due to seasonal
changes and serotype distribution, detail analyses of
all the viruses were done during the past 20 years.
Reassortment and recombination were also discov-
ered. The changes in serotypes or genotypes were
affected principally by time and also by geographic
distributions across the countries. We established the
facts about Norwalk virus spreading in early winter
and rotavirus spreading in late winter in Japan.
However the detail of mode of spread of viruses is
still largely unknown, except for outbreaks of food
poisoning and outbreaks at institutes. We also
brought forward the fact that rotavirus infection
starts at the same time all over Japan. We have estab-
lished a research system in Japan and nowadays we
are examining the shellfishes and sewerages regularly.
The results of the research will contribute to the
health policy and decision-making in Japan.

We newly developed RT-PCR, enzyme immunoas-
say, immunochromatography and latex agglutination
tests for rapid, easy and sensitive diagnosis. Anti-diar-
rheal virus agents are examined by in vitro assay. We
found that tea extracts, pine seed extracts and poly IC
were effective on rotavirus infection. This method is
useful to find anti-viral agents in vitro. In vivo assays
by using mouse model are also used. Mouse pups
born to and nursed by dams fed Bifidobacterium
breve and immunized orally with rotavirus were more
strongly protected against rotavirus-induced diarrhea
than those born to and nursed by dams immunized
with rotavirus only.

HIV and hepatitis viruses
HIV and hepatitis infections have become impor-

tant areas of research not only in Asia in general but
also in Japan in particular. It is now an established
fact that HIV, hepatitis B and C viruses cause mother
to child infection. Transportation of such sample safe-
ly across different countries has always been a prob-
lem. To transport HIV samples safely from foreign
counties, we introduced the use of filter paper method
for blood and saliva. New primers were designed for
subtyping of HIV subtype B and E. We succeeded to
determine HIV from several countries. Now we are
developing primers for all subtypes. The PCR was use-
ful for the samples from blood, saliva and breast milk.
Basic research of HIV infection was also done through
collaboration with Prof. Muller in Germany; it was
found that exposure to gp120 of HIV induces apopto-
sis in neuronal cell culture. Moreover, I am still a
member of National research group to find anti-HIV
candidate drugs. For the said purpose we screen anti-
HIV drugs distributed from pharmaceutical compa-
nies. We have found some effective chemicals in vitro.
Molecular Epidemiology of hepatitis B has been done
through the collaboration with Dr. Abe, NIH Japan.
Our results revealed that there was high prevalence of
HBV pre-S mutant in Asia, where there are high
endemic regions of HBV, except for Japan. The
appearance of HBV mutation seemed to be correlated
to duration of persistent infection and genotypes of
HBV. In fact, we found higher prevalence of HBV
mutation in hepatocellular carcinoma patients and
genotypes B and C. Mode of transmission of hepatitis
C infection in Japan is different to that in Asia. The
patients in most countries in Asia are due to co-infec-
tion with HIV but the majority of the patients in
Japan are due to misuse of syringes.

Field studies
The field study of maternal and child health is also

integral part of our department. One project is “mater-
nal and child health in minority groups in Asian coun-
tries”. Dr. Li Y, a researcher from Yunnan, China, has
conducted a project in rural minority area of Yunnan.
An interview of 2019 rural mother was conducted.
We found that maternal child-rearing behaviors dif-
fered significantly among ethnic groups as well as
between urban and rural areas. The behaviors were
significantly associated with maternal education level,
family type, family income, maternal age at delivery,
and number of children in the family. We continued
this project and found the malnutrition was especially
due to vitamin B1 deficiency. The main reason was
eating too much polished rice, deficiency of vegetables
and longer time for cooking.

345



Current Research

Viruses
We have continued epidemiological studies of diar-

rheal viruses, HIV and hepatitis, especially in chil-
dren. It will help achieve the final goal of decreasing
mortality and morbidity caused by these diseases.
Enzyme immunoassay, (RT-) PCR, sequence analysis
and other methods are used for the diagnosis.
Immunochromatographic method is useful for diagno-
sis in outpatient clinics because of simplicity and
rapidity.

We are trying to develop;
(1) Diarrheal virus detection kit for rotavirus, enteric

adenovirus, astrovirus and Norwalk virus,
(2) Hepatitis virus detection kit for hepatitis A, B, C

and E, and TTV.
To make antibodies for immunochromatograph,

we culture the viruses that grow in vitro, make syn-
thetic peptides and make virus like particles with
genetic engineering. Rapid detection kit using gene
amplification is also proceeding.

Field research
Asia: As further activity in Yunnan, we conducted

training course of maternal and child health for about
60 health workers and physicians who belong to
minority areas. Education session focused on proper
cooking methodology, general physical examination,
knowledge about HIV and other diseases. We made
pamphlets and CD. Then, the health workers and
physicians teach the caregivers by using them.
Vitamin B1 is used in the area as a treatment. In addi-
tion, we used rapid methods of detecting viruses in
the areas.

A student from Vietnam, who worked before at
NGO GROUP, is studying in minority group in rural
mountain areas in north part of Vietnam. Physical
conditions of infants and attitudes of caregivers are
examined every 3 months after birth for 2 years. In
2003, a student will come from Laos. She will also
conduct similar research in Laos. Maternal and child
health in minority groups in the border areas in
China, Thailand, Laos and Vietnam are examined and
intervention is planned.

Japan: We are conducting a project of maternal
and child health in ethnic minority in Japan. This
project started in 2001. Due to globalization, children
of ethnic minority group have increased in Japan in
the last 10 years. However health check system, med-
ical care and health insurance system are not enough
for them. In addition, education of mother and child,
communication among health workers and residents
are sometimes not sufficient for them. We have multi-
pronged approach for the research. It includes (a)Ask

3000 local health workers about their activities on
mother and child health in ethnic minority groups,
(b)Interview health workers, physicians, NGO mem-
bers and administrators deeply at two local areas how
they succeeded in high quality of health care for
minority groups. (c)Some families stay in Japan over
the time than officially allowed. They do not receive
enough medical care. To improve the situation, we
examine it and make proposals for their better living.
(d)Lack of communication among themselves and
with health workers causes anxiety among them.
Proper and efficient communication system and
health service system will be suggested. (e)In addition
to health care, education of mother and child is also
needed. Both are related and necessary for their better
health. All minorities in high class, middle class and
lower class should be improved irrespective of ethnici-
ty, religion or country of origin.

Others
Other activities are concurrently carried out in my

department are such as relation between development
of voice / sucking and growth, mother’s
relaxation/infant development and touch care, mater-
nal mortality and obesity in developed and develop-
ing countries. Moreover, other staffs in the division
have their own projects. We regularly communicate,
help and discuss together on our research agendas.

Future Prospects

21st century has started in the wake of social
chaos. World has become a global village and emerg-
ing and reemerging infectious diseases are gaining
importance. While, exchanges of people and informa-
tion are rapidly increasing via various modes of trans-
portation and internet service. Under these circum-
stances, the health of mother, child, and elderly is
especially important. Our research of health in chil-
dren among ethnic minority groups will become high-
ly valuable. The results will contribute in making evi-
dence based decision as regards maternal and child
health.

In order to keep environment safe, a decrease in
infection diseases and malnutrition are equally impor-
tant. Our diagnostic methods are useful to for the
above said cause and thus help fight against diseases.
Further development of vaccine, medicine and molec-
ular epidemiological survey of infection is the need of
the time, to make the future safe for our generations
in the times to come.

Followings are schema of our research of past,
present and future.
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Research Grants

a: Health-welfare and labor science research
(1) Maternal and child heath in multi-racial cultural

society, a project of “general research on child and
family” (2001-2004) 11,000,000 yen/3years

(2) Research of survey of microorganism contamina-
tion in foods and evaluation of safety, a project of
“general research on safety of food and chemicals”
(2001-2004) 1,000,000 yen/year

b: Basic research supported by the ministry of
education and science
(1) Diagnosis, molecular epidemiology, pathology, pre-

vention and treatment of diarrheal viruses. (2002-
2005) 18,891,000 yen(2002)

(2) Molecular epidemiological study of maternal and
child infection in Asia. (2001-2004) 4,200,000
yen(2002)

c: Others
(1) Research for gravity and infection supported by

space development project. 520,000 yen(2002)
(2) Research for Nano-technology supported by

human science foundation. Other small grants are
not shown. 7,500,000 yen/year 
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Department of 
Human Ecology

Outline and Research Objectives

In 1965, our department was established in the School of Health Sciences. From 1966 to
1972, however, there was no full-time professor in our department and thus its scientific
activities were limited. Between 1972 and 1976, Professor Akira Koizumi took the office and
made efforts for founding the bases in this new field, focusing on environmental health and
population analysis. For three years from 1976 when Professor Koizumi transferred to
Department of Public Health in our university, however, there was no professor again. In
1979, Professor Tsuguyoshi Suzuki transferred from Tohoku University, and since then
research activities of our department have flourished; in this period, particularly in the later
half, I fully assisted Professor Suzuki as an associate professor. In 1992, when I took his
place, our department was reorganized as one of six departments in the newly established
School of International Health.

Regarding the research objectives, human ecology is unique in elucidating health and
survival of humans at the individual and population levels, particularly from the relations or
interactions with their environment (not only the natural components but also the sociocul-
tural components). Thus, the research of human ecology aims to integrate various aspects,
i.e. biomedical, environmental and sociocultural, as far as possible.

Since 1972 and particularly since 1979, the staff and students in our department have
conducted fieldworks and experimental works, with special interest in the linkage between
them. For the former, various populations in the Asia-Oceania region have been investigat-
ed, focusing on food-producing and consuming activities, nutritional and health status, pop-
ulation dynamics including births, deaths and migrations, and infectious and chronic degen-
erative (lifestyle-related) diseases; my own major contributions were related to the field-
works. For the latter, toxicological and nutritional examinations have been conducted for
biological specimens (i.e. urine, blood and hair) and environmental samples (i.e. water and
foods), most of which were collected in our fieldworks; in addition, the associated animal
experiments have also been carried out.

Faculties and Students (in October 2002)

Professor and Chair Ryutaro Ohtsuka, D.Sc., since 1992.
Associate Professor Chiho Watanabe, Ph.D.
Associates ...............................2
Postdoctoral Fellow ................1 (foreigner).
Graduate Students ................13 (including 3 foreigners).
Research Students...................5 (including 3 foreigners).
Secretaries ...............................3 (1 full-time and 2 part-

time).

Past Research and Major Accomplishments

It is reasonable to review the whole research activ-
ities of our department from the 1980s to the recent
past since I, as an associate professor from 1981 to
1992, actively participated in most of them, while
assisting, and collaborating with, the then Professor
T. Suzuki. For convenience, the major research foci
are shown in Table 1, separately for the 1st period (up

to 1992, when I became a professor) and the 2nd peri-
od (up to the late 1990s); in the same table, those in
the current and future periods are also mentioned. It
is noted that this table does not include the common
themes, such as nutritional adaptation, behavioral
adaptation and population dynamics, which have
always been pursued.

The most important goal of my research (with
Professor T. Suzuki and other staff) in the 1980s was
to establish the research framework of human ecolo-
gy, focusing on human population ecology. Briefly, the
significance of human population ecology or human
population biology, which aims to elucidate human
adaptation at the population level not only in the
short term, e.g. within a year, but also in the long
term, e.g. through generations, had long been pointed
out by many human ecologists and human biologists
worldwide, but its systematic studies had been
lacked. For this purpose, my efforts were devoted to
the collaborative research in the Gidra-speaking popu-
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lation in Papua New Guinea. The Gidra people are
suited to this purpose since they have maintained the
basic characteristics of a population, forming a unit of
marriages and thus a unit of gene pool, despite the
small number, i.e. about 2,000 in total, but their
microenvironmental conditions differ from village to
village, e.g. inland, riverine and coastal terrains from
the natural settings and in the degree of moderniza-
tion from the sociocultural settings.

Our Gidra studies were characterized by the fol-
lowing two points. First, long-term field investiga-
tions were repeatedly conducted, based on observa-
tion, measurements and interviews, for the people’s
daily activity pattern, especially food procurements
and intakes, nutritional and health status and popula-
tion dynamics. Second, biological specimens (blood,
urine and hair) and environmental samples (foods and
water) were systematically collected for laboratory
analyses.

In tandem with the establishment of the research
framework, my efforts were directed to the develop-
ments and innovations of various biological, behav-
ioral and microdemographic methods applicable to
field investigations. The major achievements included
1) genealogical-demographic analysis which has been
useful for reconstruction of long-term change in fertil-
ity, mortality and increase rates, 2) heart rate-monitor-
ing method for estimation of energy expenditure
which has now become popular in human ecological
fieldworks and 3) determination of sodium, potassi-
um and urea nitrogen concentrations from urine sam-
ples, using filter papers, which has also been widely
used.

Following the findings from the Gidra studies,
most of which were based on the combined efforts of
fieldwork and laboratory analysis, more than 40 origi-
nal papers were published in international journals. In
addition, I, with Professor T. Suzuki, collected the

important papers to edit a book in English, titled
Population Ecology of Human Survival: Bioecological
Studies of the Gidra in Papua New Guinea (No. 15 in
Select Publications), which has been distributed
worldwide to not only human ecologists but also sci-
entists in the related fields. The 20 chapters of this
book are categorized into four parts: “The ecology of
food production,” “The ecology of food consumption,”
“Nutrition and health” and “Population structure and
dynamics.” Among various findings, some contributed
to the health promotion plans of the national and
provincial governments of Papua New Guinea: for
instance, disadvantageous effects of dietary modern-
ization due to reduced intakes of essential micronutri-
ents (e.g. zinc and potassium) and less effects of iron
supplementation to the anemia patients in malaria
endemic areas because their anemic states were
caused not by inadequate iron intake but by malaria-
induced haemolysis and dyserythropoiesis.

Since the late 1980s, I have increased the study
populations for more generalized understanding of
the people’s health and survival, based on the
research framework which was established. For
instance, our studies revealed an extraordinarily high
mercury levels (in hair) among the Lake Murry popu-
lation under artificially nonpolluted environment due
to large consumed amounts of fish in which mercury
was accumulated through biological concentration.
For another instance, our studies in the most modern-
ized rural population, called Balopa, disclosed that
their prevalence rates of obesity and hypertension
were higher than those in many other populations
even in developed countries, mostly due to their less
energy-consuming activity pattern and large amounts
of intake of fat-rich purchased foods.

Aside from the studies in Papua New Guinea, both
field research and toxicological and nutritional experi-
ments were conducted for various Japanese popula-
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Table 1. The major research items, broken down into four periods

1st 2nd 3rd 4th
(-1992) (1990s) (current) (future)

Establishment of research framework ++

Developments/Innovations of methodologies*
Human activity + + (?)
Nutritional/health status ++ + + (?)
Energy expenditure + ++ + (?)
Microdemography ++ (?)

Specific themes**
Infectious diseases + ++ + +
Toxic elements + ++ +
Lifestyle-related diseases + + ++
Harmonized development + ++

* Including only fieldwork-based methodologies.
** The common themes are not included.

Infectious diseases: mostly, malaria in the earlier stages
and schistosomiasis in the later stages.
Toxic elements: mostly, mercury in the 2nd period and 
arsenic in the 3rd and 4th periods.
Lifestyle-related diseases: mostly, obesity, hypertension 
and cardiovascular disorders.



tions, though only a few of them are listed in the
Select Publications.

Current Research

Since the late 1990s, my research foci have extend-
ed to clarify the effects of modernization on human
health and survival on the one hand, and on the
other, the effects of some specific harmful environ-
mental factors on human health and their mitigations.

In Papua New Guinea, our major efforts have been
devoted to the comparative analysis of rural (home-
land) dwellers and rural-urban migrants of the same
populations, particularly the Huli and the Balopa,
whose genetic backgrounds markedly differ. For this
purpose, we have conducted research in both environ-
ments, the homelands and Port Moresby, i.e. the capi-
tal city, focusing on energy and nutrient intakes, ener-
gy expenditure and the prevalence of obesity, hyper-
tension and other cardiovascular diseases and have
disclosed the significance of lifestyle change on them;
protein status has been improved while obesity,
hypertension and many other cardiovascular risks
have been worsened. Furthermore, the comparison
between the two rural-urban migrant populations in
Port Moresby revealed difference in the trigger factor,
obesity for the Balopa (an Austronesian group) and
high lipoprotein-a level for the Huli (a Non-
Austronesian group).

Concurrently, I began research projects in several
Asian countries. Of them, the study for Bangladeshi
populations under arsenic hazards has been the major
target in the last several years. Despite that 35-50 mil-
lion Bangladeshi people are recognized as a risk popu-
lation of arsenic poisoning, systematic analyses, the
dose-response relationships in particular, have seldom
been conducted. Our research contributed to concrete
elucidation for the interrelations among arsenic con-
centration of drinking water, urinary arsenic concen-
tration and the extents of skin lesions (i.e. keratosis
and melanosis as the major symptoms of arsenic poi-
soning), in collaboration with dermatologists in our
University Hospital. Furthermore, in this research
project headed by me, many colleagues of different
disciplines, such as water chemists and public health
engineers from Switzerland and Japan and hydrolo-
gists from USA, have collaborated to seek integrated
ways for mitigation of arsenic hazards and sustainable
water supply systems in arsenic affected areas.

Energetics, i.e. the balance between energy intake
and energy expenditure, has been one of the impor-
tant research themes in our department. The recent
studies have clarified its particularly significant roles
on degradation of health status in modernization
process among populations in Papua New Guinea,
Thailand and Bangladesh.

Finally, I began a biosocial research, which seeks
harmonized ways of community development and
environmental conservation in the Asia-Oceania
region. The major reason why I organized this project
came from my judgment that the basic idea of human
ecology is useful for this issue. In this project, I
recruited not only biomedical scientists but rather
sociocultural scientists from Japan and some other
Asian and Oceanian countries. At the beginning stage,
our findings have still been limited mostly due to dif-
ficulties in data collection by means of sociocultural
methods, but I will continue this research in the
future.

Future Prospects

My term of professor is not long, and thus I will
concentrate in the three research projects: the arsenic
hazards in Asian countries (not only Bangladesh but
several countries) and the harmonized community
development with environmental conservation in the
Asia-Oceania region, both which have already com-
menced, and a new project which has begun in the
year 2002 and will continue for three years. This new
project aims to elucidate the causes of markedly dif-
ferent prevalence of lifestyle-related diseases among
Asian, Melanesian and Polynesian populations. Based
on my previous research findings and in collaboration
with the staff in our school, particularly those from
Department of Human Genetics (headed by Professor
K. Tokunaga), the effects of both genetic factors and
environmental (mostly lifestyle) factors will be simul-
taneously clarified.

My intentions for these three projects, with special
interest in collaborations with scientists of other dis-
ciplines, are as follows. The arsenic project, which has
been and will be sponsored by the Alliance for Global
Sustainability (the joint programs of Massachusetts
Institute of Technology in USA, Swiss Federal
University of Technology and our university), is
expected to contribute our human ecology research to
the integrated efforts for solution/mitigation of this
environmental issue, recognized very serious for
human health and survival in several Asian countries.
The genetico-ecological project for lifestyle-related dis-
eases aims at development of collaborative works
with many colleagues, particularly, those from
Departments of Human Genetics, Biomedical
Chemistry and Developmental Medical Sciences (all of
which belong to a large Department called
International Biomedical Sciences, together with our
department). The harmonized development project is
expected to broaden human ecology aspects through
collaboration with scientists of social medicine and
social ecology in our school, i.e. a large Department of
International Social Medicine) and some others.
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Research Grants

1. (as the Cluster Sub-leader, with many colleagues
from many countries) “People, land management and
environmental change” organized by the United
Nations University and sponsored by the Global
Environmental Facility through the United Nations
Environmental Programme: 1998-99; 7,816,860 Yen
(in total, for my own team).

2. (as the Leader, with 15 colleagues from Japan, USA,
Switzerland, Bangladesh and Nepal) “Mitigation of
groundwater-derived arsenic hazards and sustainable
water supply system in Asian countries” sponsored
by the Alliance for Global Sustainability Programs;
1999-2002; 29,420,518 Yen (in total).

3. (as the Leader, with 30 colleagues from Japan, China,
Solomon Islands and Nepal) “Influences of develop-
ment on local communities and their mitigations”
sponsored by the Japan Society for Promotion of
Science: 1999-2002; 184,000,000 Yen (in total).

4. (as the Leader, with 15 colleagues from Japan,
Solomon Islands and Indonesia) “Genetico-ecological
studies for high risks of lifestyle-related diseases in
Oceanian populations” sponsored by the
Monbukagaku-sho, Japan (Grant-in-Aid for Scientific
Research); 2002- 2004; 29,300,000 Yen (in total).

5. (as the Leader, with 10 colleagues from Japan, Papua
New Guinea, Malaysia and Nepal) “Application of
high-quality satellite images to analyses of land use
and environmental change” sponsored by the
Monbukagaku-sho, Japan (Grant-in-Aid for Scientific
Research); 2002-2005; 15,800,000 Yen (in total).
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Akimichi T, Sugahara T. Composition of local and
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Past Research and Major Accomplishments

Energy metabolism is essential for the survival,
continued growth and reproduction of living organ-
isms. From the standpoint of biological adaptation,
we have been studying on the molecular mechanism
of energy transducing systems such as mitochondrial
and bacterial respiratory chain. Because energy metab-
olisms of pathogenic organisms such as bacteria and
parasites are quite different from that of mammalian
host and these unique aspects of pathogens would be
promising targets for chemotherapy.

For the first step to understand a mechanism of
adaptation to the change of oxygen availability, com-
position and its change during aerobic growth of
Escherichia coli was studied. Finally, we found two
different terminal oxidases, cytochrome bo and bd
complexes. Cytochrome bo complex is expressed in
early log phase and possesses proton-pumping activi-
ty, while cytochrome bd complex is expressed from
late log phase to stationary phase with higher affinity
to oxygen than cytochrome bo complex. Thus, we
found that E. coli keep their energy supply by chang-
ing the respiratory chain during their growth.

Then, we have started our research on the biologi-
cal strategy to adapt to different oxygen availability in
eukaryotes. Purpose of this project is multiple. We

would like to know the common strategy to maintain
energy supply in different environments and also to
understand unique feature of energy metabolism in
pathogenic organisms. If we could understand the
mechanism clearly, it would be quite important infor-
mation to fight against infectious diseases caused by
bacteria and parasites in addition to the basic knowl-
edge on the molecular mechanism of biological adap-
tation. As a model system, we selected Ascaris suum
which is a parasitic nematode resides in our small
intestine where oxygen tension is quite limited,
because 1) they are rather large in size allowing bio-
chemical study, 2) their life cycle has been well char-
acterized and 3) they are closely related to
Caenorhabditis elegans which is well known free-liv-
ing nematode, of which whole genome sequence has
been reported.

Current Research

I. Human mitochondria
1) succinate dehydrogenase
2) mitochondrial myopathy

Succinate-ubiqinone oxidoreductase (complex II
and/or SQR) is an important enzyme complex in both
the tricarboxylic acid cycle and the aerobic respiratory
chains of eukaryotic mitochondria and prokaryotic
cells. Complex II catalyzes the oxidation of succinate
to fumarate (succinate dehydrogenase: SDH) and
transfers its reducing equivalent to ubiquinone. To
elucidate the molecular basis of a mitochondrial dis-
ease caused by a deficiency in the SDH activity of
complex II, we cloned the cDNAs for all four subunits
of human liver complex II. During this study, we
found two isoforms of complex II containing Fp sub-
units of liver type and heart type.

Then we have mapped large (CybL) and small
(CybS) subunits of cytochrome b in complex II of

Department of 
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Outline and Research Objectives

Aim of our department is to contribute to global health and welfare from basic research.
Our department, formerly named Biochemistry and Nutrition was renamed on April 1st,
1996 to The Department of Biomedical Chemistry as newly affiliating with Biomedical
Science Division of International Health, Graduate School of Medicine, The University of
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ed.
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human mitochondria to chromosome 1q21 and
11q23, respectively. Recently, the human SDHD gene
encoding CybS was cloned and characterized. The
gene comprises four exons and three introns extend-
ing over 19 kb. Sequence analysis of the 5’ promoter
region showed several motifs for the binding of tran-
scription factors including nuclear respiratory factors
NRF-1 and NRF-2 at positions -137 and -104, respec-
tively. In addition to this gene, six pseudogenes of
CybS were isolated and mapped on the chromosome.

II. Ascaris suum and Caenorhabditis elegans
1) molecular mechanism of adaptation to low oxygen

tension (regulation of gene expression of mito-
chondrial proteins)

2) mitochondrial quinol-fumarate reductase (struc-
ture-function relationship, enzyme evolution)

3) C. elegans as a model system of parasitic nema-
todes and ageing (expression of foreign genes,
gene knockout, oxygen stress)

Parasites have developed a variety of physiological
functions necessary for existence within the special-
ized environment of the host. Regarding energy
metabolism, which is an essential factor for survival,
parasites adapt to low oxygen tension in host mam-
mals using metabolic systems that are very different
from that of the host. The majority of parasites does
not use the oxygen available within the host, but
employ systems other than oxidative phosphorylation
for ATP synthesis.

In addition, all parasites have a life cycle. In many
cases, the parasite employs aerobic metabolism during
their free-living stage outside the host. In such sys-
tems, parasite mitochondria play diverse roles. In par-
ticular, marked changes in the morphology and com-
ponents of the mitochondria during the life cycle are
very interesting elements of biological processes such
as developmental control and environmental adapta-
tion. Recent our research on adult A. suum has shown
that the stage-specific mitochondrial complex II plays
an important role in the anaerobic energy metabolism
of parasites inhabiting hosts, by acting as quinol-
fumarate reductase (QFR). Sequence analysis of the
subunits in the enzyme revealed that mitochondrial
QFR is new enzyme evolved by “reverse evolution” of
SQR rather than direct evolution from bacterial QFR.

We have been studying free-living nematode, C.
elegans as a control nematode living in an aerobic
condition. In addition, we also have been studying
ageing by using C. elegans. Our study on long-lived
clk-1 mutants of C. elegans demonstrated that biosyn-
thesis of UQ is dramatically altered in mutant mito-
chondria. Demethoxy ubiquinone (DMQ), that accu-
mulates in clk-1 mutants in place of UQ, may con-
tribute to the extension of life span. We proposed the

possible mechanisms of life span extension in clk-1
mutants, with particular emphasis on the electro-
chemical property of DMQ. On the other hand, in the
short-lived mev-1 mutant, a point of mutation glycine
71 of CybL in SQR results in hypersensitivity to
oxidative stress. We demonstrated the production of
reactive oxygen species (ROS) was higher in the
mutant complex II than wild type, indicating ROS is
responsible for the short life span of mev-1 mutant.

III. Malaria and Trypanosome (Plasmodium falci-
parum, Trypanosoma brucei,Trypanosoma cruzi)
1) characterization of mitochondria as a target for the

chemotherapy
2) molecular biology of mitochondrial DNA
3) structure based drug design (SBDD)

The mitochondria of parasitic protozoa that have
been most studied are those of Trypanosoma brucei,
which is the causative agents of African trypanosomi-
asis in human and nagana in cattle. Parasitic protozoa
living within a mammalian host do not generally use
oxygen, and instead synthesize ATP via the glycolytic
pathway. In comparison to research on helminthes,
research on mitochondrial electron transfer of proto-
zoa during the developmental stage within the host is
lacking. However, mitochondria have become a focus
of chemotherapy, and researches, particularly on
mitochondria of the malaria parasite and try-
panosomes are currently progressing.

To study the unique properties of Plasmodium
complex II, we have cloned and characterized the
genes for the flavoprotein subunit (Fp) and the iron-
sulfur protein subunit (Ip) subunits of complex II.
This is the first report of the primary structure of pro-
tozoan complex II. Interestingly, a P. falciparum-spe-
cific insertion and a unicellular organism-specific dele-
tion were found in the amino acid sequence of Fp.
Despite the fact that Fp and Ip are generally well-con-
served subunits, the structure of both subunits in the
malaria parasite clearly differs considerably from that
of the host.

Cyanide-insensitive trypanosome alternative oxi-
dase (TAO) is the terminal oxidase of the respiratory
chain of long slender bloodstream forms of the
African trypanosome. TAO is a cytochrome-independ-
ent, cyanide-insensitive quinol oxidase. These charac-
teristics are distinct from those of the bacterial quinol
oxidase, a protein that belongs to the heme-copper
terminal oxidase superfamily. TAO has been targeted
for the development of anti-trypanosomal drugs
because it does not exist in the host. We found the
most potent inhibitor of TAO to date, ascofuranone, a
compound isolated from phytopathogenic fungus,
Ascochyta visiae. The inability to purify stable TAO
has severely hampered biochemical studies of the
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alternative oxidase family. Recently, we were able to
purify recombinant TAO to homogeneity from E. coli
membranes using the detergent digitonin. Kinetic
analysis of the purified TAO revealed that ascofura-
none is a competitive inhibitor of ubiquinol oxidase
activity.

IV. Escherichia coli
1) succinate dehydrogenase complex (mechanism of

molecular assembly, electron transport mechanism
in the complex)

2) regulation of energy supply

E. coli is one of the useful model systems to inves-
tigate biological reactions common to living organ-
isms. In order to investigate the role of the heme in
the assembly of complex II, we used a hemH (encodes
ferrochelatase) mutant of E. coli lacking the ability to
insert iron into the porphyrin ring. The hemH mutant
failed to synthesize functional complex II in the cyto-
plasmic membrane and the catalytic portion of com-
plex II, Fp and Ip, was localized in the cytoplasm of
the cell. In contrast, complex II was assembled in the
membrane of a heme-permeable and hemH double
mutant when hemin was present in the culture. Only
a small amount of succinate-ubiquinone reductase
(SQR) activity was found in the membrane when
hemin was replaced by non-iron metalloporphyrins;
Mn-, Co-, Ni-, Zn-, Cu-protoporphyrin IX or protopor-
phyrin IX. These results indicate the indispensability
of iron of heme for the functional assembly of com-
plex II in the cytoplasmic membrane of E. coli, and
add a new aspect to the biological role of heme in the
molecular assembly of the multi-subunit enzyme com-
plex.

Future Prospects

Dynamic rearrangement of the respiratory chain
during parasite life cycle that we found is a key ele-
ment of their adaptation to different environments. In
the case of mammals, cells are able to sense decreased
oxygen and activate response systems, including
hypoxia-inducible factor-1 (HIF-1)–mediated tran-
scriptional activation of several genes. Quite recently,
HIF-β and a homologue of HIF-1α were found in the
free-living nematode C. elegans. Although it is not
known whether such a pathway exists in the para-
sites, A. suum shows a very clear transition between
larval and adult metabolic systems. Thus, A. suum is
an excellent model system for studying the regulation
of transcription by the oxygen level in the environ-
ment.

Current research on C. elegans including our result
has revealed that oxygen concentration, its availabili-
ty, and oxidative stress can produce a variety of inter-

esting phenotypes such as modified life spans. As
described above, in the long-lived C. elegans mutant
clk-1, UQ biosynthesis is altered so that mitochondria
do not possess detectable levels of UQ-9 but instead
contain the UQ biosynthesis intermediate DMQ-9. On
the other hand, in the short-lived mev-1 mutant, a
point of mutation glycine 71 of CybL in SQR results in
hypersensitivity to oxidative stress. These findings
indicate that the respiratory chain plays an important
role in sensing and responding to the oxygen level in
the environment. Consistent with this, recent reports
suggest that complex II functions as an oxygen sensor
in human. We would like to understand a molecular
mechanism of biological adaptation to the change of
oxygen availability by using these nematodes and
human systems. Diversity of complex II was also
found in human complex II. Studies on the human
respiratory chain will be achieved from the viewpoint
of physiological role of energy supply and related dis-
eases.

It remains unclear which critical factor determines
the catalytic direction of electron transfer in complex
II. Biochemical and molecular biological studies
showed that both the properties and the primary
structures of mitochondrial and bacterial quinol-
fumarate reductase (QFR) differ significantly.
Identification of the amino acid residues of mitochon-
drial QFR responsible for the directional specificity of
its catalysis should help to clarify the molecular mech-
anism of this “new” parasite enzyme. Furthermore,
investigations of the molecular pathways of parasite
survival may provide insight into general mechanisms
of biological adaptation.

Finally, we would like to develop anti-parasitic
drugs which should be used in endemic areas. As
described in “Current Research”, the parasite metabol-
ic system is an attractive target for chemotherapy
because it is different than the host metabolic system
and because it is essential for parasite survival. TAO
in trypanosome mitochondria and its specific
inhibitor, ascofuranone are excellent examples in this
regard. As pointed out by Dr. Opperdoes, ascofura-
none is the most potent TAO inhibitor to date.
Because of its high selectivity and low toxicity, ascofu-
ranone is a potential candidate for the next genera-
tion of anti-trypanosomal agents. Indeed, current
studies are examining the molecular mechanism of
ascofuranone and ways of improving its efficacy in
vivo. We already have started a trial by using goat in
Africa. One problem that must be solved is that glyc-
erol must be administered along with ascofuranone,
to inhibit the reverse reaction of glycerol kinase.
Although glycerol is not toxic, it is not practical to
give the large dose (3g /kg) required, and an inhibitor
of the reverse reaction of glycerol kinase is expected
to be more useful. Fortunately, glycerol kinase has
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been cloned and the recombinant enzyme can be over-
expressed. We are now trying to screen and find a
specific inhibitor of glycerol kinase.

Thus, we would like to contribute to global health
and welfare from basic research and train young sci-
entists to be thoughtful and powerful colleagues.

Research Grants
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design of anti-parasitic drugs” from Pilot Applied
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5. “Molecular properties of Plasmodium mitochondria
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entific research on priority areas from the Ministry
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Select Publications

1. Kita, K., Yamato, I., and Anraku, Y. Purification and
properties of cytochrome b556 in the respiratory
chain of aerobically grown Escherichia coli K12. J.
Biol. Chem. 253, 8910-8915, 1978.

2. Kita, K., Kasahara, M., and Anraku, Y. Formation of
a membrane potential by reconstituted liposomes
made with cytochrome b562-o complex, a terminal
oxidase of Escherichia coli K12. J. Biol. Chem. 257,
7933-7935, 1982.

3. Kita, K., Konishi, K., and Anraku, Y. Terminal oxi-
dases of Escherichia coli aerobic respiratory chain. I.
Purification and properties of cytochrome b562-o
complex from cells in the early exponential phase of
aerobic growth. J. Biol. Chem. 259, 3368-3374, 1984,
II. Kita, K., Konishi, K., and Anraku, Y. Purification
and properties of cytochrome b558-d complex from
cells grown with limited oxygen and evidence of
branched electron carrying systems. J. Biol. Chem.
259, 3375-3381, 1984.

4. Kita, K., Takamiya, S., Furushima, R., Ma, Y., and
Oya, H. Complex II is a major component of the res-
piratory chain in the muscle mitochondria of Ascaris
suum with high fumarate reductase activity. Comp.
Biochem. Physiol. 89, 31-34, 1988.

5. Kita, K., Takamiya, S., Furushima, R., Ma, Y., Suzuki,
H., Ozawa, T., and Oya, H.Electron-transfer comlex
of Ascaris suum muscle mitochondria. III.
Composition and fumarate reductase activity of com-
plex II. Biochim. Biophys. Acta 935, 130-140, 1988.

6. Hata-Tanaka, A., Kita, K., Furushima, R., Oya, H.,
and Itoh, S. ESR studies on iron-sulfur clusters of
complex II in Ascaris suum mitochondria which
exhibits strong fumarate reductase activity. FEBS
Lett. 242, 183-186, 1988.

7. Kita, K., Vibat, C., Meinhardt, S., Guest, J., and
Gennis, R. One-step purification from Escherichia
coli of complex II (succinate-ubiquinone oxidoreduc-
tase) associated with succinate reducible cytochrome
b556. J. Biol. Chem. 264, 2672-2677, 1989.

8. Kita, K., Oya, H., Gennis, R., Ackrell, B.A.C., and
Kasahara, M. Human complex II (succinate-
ubiquinone oxidoreductase): cDNA cloning of iron
sulfur (Ip) subunit of liver mitochondria. Biochem.
Biophys. Res. Commun. 166, 101-108, 1990.

9. Furushima, R., Takamiya, S., Okochi, I., Kita, K.,
Aoki, T., and Oya, H. A comparative study of the
effects of phebrol on the respiratory chains of rat
liver, Biomphalaria glabrata and Oncomelania
nosophora. Comp. Biochem. Physiol. 99C, 191-199,
1991.

10. Kita, K. Electron-transfer complexes of mitochondria
in Ascaris suum. Parasitol. Today 8, 155-159, 1992.

11. Hirawake, H., Wang, H., Kuramochi, T., Kojima, S.,
and Kita, K. Human Complex II (succinate-
ubiquinone oxidoreductase): cDNA cloning of the
flavoprotein (Fp) subunit of liver mitochondria. J.
Biochem. 116, 221-227, 1994.

12. Kuramochi, T., Hirawake, H., Kojima, S., Takamiya,
S., Furushima, R., Aoki, T., Komuniecki, R., and Kita,
K. Sequence comparison between the flavoprotein
subunit of the fumarate reductase (Complex II) of the
anaerobic parasitic nematode, Ascaris suum and the
succinate dehydrogenase of the aerobic, free-living
nematode, Caenorhabditis elegans. Mol. Biochem.
Parasitol. 68, 177-187, 1994.

13. Watanabe, Y., Tsurui, H., Ueda, T., Furushima, R.,
Takamiya, S., Kita, K., Nishikawa, K., and Watanabe,
K. Primary and higher order structures of nematode
(Ascaris suum) mitochondrial tRNAs lacking either
the T or D stem. J. Biol. Chem. 269, 22902-22906,
1994.

14. Saruta, F., Kuramochi, T., Nakamura, K., Takamiya,
S., Yu, Y., Aoki, T., Sekimizu, K., Kojima, S., and
Kita, K. Stage-specific isoforms of ComplexII (succi-
nate-ubiquinone oxidoreductase) in mitochondria
from the parasitic nematode, Ascaris suum. J. Biol.
Chem. 270, 928-932, 1995.

15. Kuramochi, T., Kita, K., Takamiya, S., Kojima, S., and
Hayasaki, M. Comparative study and cDNA cloning

359



of the flavoprotein subunit of mitochondrial complex
II (succinate-ubiquinone oxidoreductase: fumarate
reductase) from the dog heartworm, Dirofilaria
immitis. Comp. Biochem. Physiol. 111B, 491-502,
1995.

16. Nakamura, K., Yamaki, M., Sarada, M., Nakayama,
S., Vibat, C.R.T., Gennis, R.B., Nakayashiki, T.,
Inokuchi, H., Kojima, S., and Kita, K. Two hydropho-
bic subunits are essential for the heme b ligation and
functional assembly of complex II (succinate-
ubiquinone oxidoreductase) from Escherichia coli. J.
Biol. Chem. 271, 521-527, 1996.

17. Takamiya, S., Hirawake, H., Kuramochi, T., Aoki, T.,
Kojima, S., and Kita, K. cDNA cloning for mitochon-
drial cytochrome c and its adult-specific isoform
from Ascaris suum. Mol. Biochem. Parasitol. 76, 293-
297, 1996. 

18. Ohtsuki, T., Kawai, G., Watanabe, Y., Kita, K.,
Nishikawa, K., and Watanabe, K. Preparation of bio-
logically active Ascaris suum mitochondrial
tRNAMet with a TV-replacement loop by ligation of
chemically synthesized RNA fragments. Nucleic
Acids Res. 24, 662-667, 1996.

19. Noor Rain, A., Furuta, T., Radzan, T., Kita, K.,
Kojima, S., and Mak, J.W. Development of a new
diagnostic method for Plasmodium falciparum infec-
tion using a reverse transcriptase-polymerase chain
reaction. Am. J. Trop. Med. Hyg. 54, 162-163, 1996.

20. Saruta, F., Hirawake, H., Takamiya, S., Ma, Y-C.,
Aoki, T., Sekimizu, K., Kojima, S., and Kita, K.
Cloning of a cDNA encoding the small subunit of
cytochrome b558 (cybS) of mitochondrial fumarate
reductase (Complex II) from adult Ascaris suum.
Biochim. Biophys. Acta 1276, 1-5, 1996.

21. Minagawa, N., Yabu, Y., Kita, K., Ohta, N., Meguro,
K., Sakajo, S., and Yoshimoto,A. An antibiotic,
Ascofuranone, specifically inhibits respiration and in
vitro growth of long slender bloodstream forms of
Trypanosoma brucei brucei. Mol. Biochem. Parasitol.
81, 127-136, 1996.

22. Lim, P.K.C., Watanabe, Y., Tan, S.K., Furuta, T.,
Aoki, T., Kojima, S., Kita, K., Sharma, Y.D., and Mak,
J.W. Cytochrome c oxidase III (COIII) gene of
Plasmodium vivax: Complete coding sequence and
its expression in the erythrocytic stage of the para-
site. Jpn. J. Parasitol. 45, 373-383, 1997.

23. Nara, T., Tanabe, K., Mahakunkijcharoen, Y., Osada,
Y., Matsumoto, N., Kita, K., and Kojima, S. The B cell
epitope of paramyosin recognized by a protective
monoclonal IgE antibody to Schistosoma japonicum.
Vaccine 15, 79-84, 1997.

24. Watanabe, Y., Tsurui, H., Ueda, T., Furushima, R.,
Takamiya, S., Kita, K., Nishikawa, K., and Watanabe,
K. Primary sequence of mitochondrial tRNAArg of a
nematode Ascaris suum: occurrence of unmodified
adenosine at the first position of the anticodon.
Biochim. Biophys. Acta 1350, 119-122, 1997.

25. Kita, K., Hirawake, H., and Takamiya, S.
Cytochromes in the respiratory chain of helminth
mitochondria. Int. J. Parasitol. 27, 617-630, 1997.

26. Hirawake, H., Kita, K., and Sharma, Y.D. Variation in
the C-terminal repeats of the knob-associated histi-
dine-rich protein of Plasmodium falciparum.
Biochim. Biophys. Acta 1360, 105-108, 1997.

27. Isobe, K., Kishino, S., Inoue, K., Takai, D., Hirawake,
H., Kita, K., Miyabayashi, S., and Hayashi, J.
Identification of inheritance modes of mitochondrial
diseases by introduction of pure nuclei from mtDNA-
less HeLa cells to patient-derived fibroblasts. J. Biol.
Chem. 272, 12606-12610, 1997.

28. Watanabe, Y., Kita, K., Ueda, T., and Watanabe, K.
cDNA sequence of a translational elongation factor
Ts homologue from Caenorhabditis elegans: mito-
chondrial factor-specific features found in the nema-
tode homologue peptide. Biochim. Biophys. Acta
1353, 7-12, 1997.

29. Hirawake, H., Taniwaki, M., Tamura, A., Kojima, S.,
and Kita, K. Cytochrome b in human complex II (suc-
cinate-ubiquinone oxidoreductase): cDNA cloning of
the components in liver mitochondria and chromo-
some assignment of the genes for the large (SDHC)
and small (SDHD) subunits to 1q21 and 11q23.
Cytogenet. Cell Genet. 79, 132-138, 1997.

30. Vibat, C.R.T., Cecchini, G., Nakamura, K., Kita, K.,
and Gennis, R.B. Localization of histidine residues
responsible for heme axial ligation in cytochrome
b556 of complex II (succinate:ubiquinone oxidoreduc-
tase) in Escherichia coli. Biochemistry 37, 4148-4159,
1998.

31. Fukai, Y., Amino, H., Hirawake, H., Yabu, Y., Ohta,
N., Minagawa, N., Sakajo, S., Yoshimoto, A., Nagai,
K., Takamiya, S., Kojima, S., and Kita, K. Functional
expression of the ascofuranone-sensitive
Trypanosoma brucei brucei alternative oxidase in the
cytoplasmic membrane of Escherichia coli. Comp.
Biochem. Physiol. 124, 141-148, 1999.

32. Hirawake, H., Taniwaki, M., Tamura, A., Amino, H.,
Tomitsuka, A., and Kita, K. Characterization of the
human SDHD gene encoding the small subunit of
cytochrome b (cybS) in mitochondrial succinate-
ubiquinone oxidoreductase. Biochim. Biophys. Acta
1412, 295-300, 1999.

33. Amino, H., Wang, H., Hirawake, H., Saruta, F.,
Mizuchi, D., Mineki, R., Shindo, N., Murayama, K.,
Takamiya, S., Aoki, T., Kojima, S., and Kita, K. Stage-
specific isoforms of Ascaris suum complex II: the
fumarate reductase of the parasitic adult and the suc-
cinate dehydrogenase of free-living larvae share a
common iron-sulfur subunit. Mol. Biochem.
Parasitol. 106, 63-76, 2000.

34. Takeo, S., Kokaze, A., Ng, C. S., Mizuchi, D.,
Watanabe, J., Tanabe,K., Kojima, S., and Kita, K.
Succinate dehydrogenase in Plasmodium falciparum
mitochondria: Molecular characterization of the
SDHA and SDHB genes for the catalytic subunits,
the flavoprotein (Fp) and iron-sulfur (Ip) subunits.
Mol. Biochem. Parasitol. 107, 191-205, 2000.

35. Omura, S., Miyadera, H., Ui, H., Shiomi, K.,
Yamaguchi, Y., Masuma, R., Nagamitsu, T., Iwai, Y.,
Takano, D., Sunazuka, T., Harder, A., Klbl, H.,

360



Namikoshi, M., Miyoshi, H., Sakamoto, K., and Kita,
K. An anthelmintic compound nafuredin shows
selective inhibition of complex I in helminth mito-
chondria. Proc. Natl. Acad. Sci. USA, 98, 60-62, 2001.

36. Nihei, C., Nakayashiki, T., Nakamura, K., Inokuchi,
H., Gennis, R. B., Kojima, S., and Kita, K. Abortive
Assembly of Succinate-Ubiquinone Reductase
(Complex II) in a Ferrochelatase-deficient Mutant of
Escherichia coli. Mol. Genet. Genomics. 265, 394-
404, 2001.

37. Miyadera, H., Amino, H., Hiraishi, A., Taka, H.,
Murayama, M., Miyoshi, H., Sakamoto, K., Ishii, N.,
Hekimi, S., Kita, K. Altered quinone biosynthesis in
the long-lived clk-1 mutants of Caenorhabditis ele-
gans. J. Biol. Chem., 276, 7713-7716, 2001.

38. Ohtsuki, T., Watanabe, Y., Takemoto, C., Kawai, G.,
Ueda, T., Kita, K., Kojima, S., Kaziro, Y., Nyborg, J.,
and Watanabe, K. An “Elongated” translation elonga-
tion factor Tu for truncated tRNAs In nematode
mitochondria. J. Biol. Chem. 276, 21571-21577, 2001.

39. Takashima, E., Takamiya, S., Takeo, S., Mi-ichi, F.,
Amino, H.and Kita, K. Isolation of mitochondria
from Plasmodium falciparum showing dihydrooro-
tate dependent respiration. Parasitol. Int. 50, 273-
278, 2001.

40. Ishii, N., Kita, K. and Hartman, P. S. Mitochondrial
contributions to aging in the nematode
Caenorhabdiitis elegans. Current Genomics 2, 349-
355, 2001.

41. Matsuzaki , M., Kikuchi, T., Kita , K., Kojima, S., and
Kuroiwa, T. Large amount of apicoplast nucleoid
DNA and its segregation in Toxoplasma gondii.
Protoplasma, 218, 180-191, 2001.

42. Levavasseur, F., Miyadera, H., Sirois, J., Tremblay,
M., Kita, K., Shoubridge, E. and Hekimi, S.
Ubiquinone is necessary for mouse embryonic devel-
opment but is not essential for mitochondrial respi-
ration. J. Biol. Chem. 276, 46160-46164, 2001.

43. Kita, K., Hirawake, H., Miyadera, H., Amino, H., and
Takeo, S. Role of complex II in anaerobic respiration
of the parasite mitochondria from Ascaris suum and
Plasmodium falciparum. Biochim. Biophys. Acta,
1553, 123-139, 2002.

44. Nihei, C., Fukai, Y. and Kita, K. Trypanosome
Alternative Oxidase as a Target of Chemotherapy.
Biochim. Biophys. Acta, 1587, 234-239, 2002.

45. Watanabe, Y., Yokobori, S., Inaba, T., Yamagishi, A.,
Oshima, T., Kawarabayasi, Y., Kikuchi, H. and Kita,
K. Introns in protein-coding genes in Archaea. FEBS
Lett. 510, 27-30, 2002.

46. Miyadera, H., Kano, K., Miyoshi, H., Ishii, N.,
Hekimi, S. and Kita, K. Quinones in long-lived clk-1
mutants of Caenorhabditis elegans. FEBS Lett. 512,
33-37, 2002.

47. Kita, K., and Takamiya, S. Electron transfer complex-
es in Ascaris mitochondria. Advance in Parasitology.
51, 95-131, 2002.

48. Fukai, Y., Nihei, C., Yabu, Y., Suzuki, T., Ohta, N.,
Minagawa, N., Nagai, K. and Kita, K. Strain-specific
difference in amino acid sequences of Trypanosome

Alternative Oxidase. Parasitol. Int. 51, 195-199,
2002.

49. Takashima, E., Ken, D., Osanai, A., Nara, T., Odaka,
M., Aoki, T., Inaka, K., Haradad, S. and Kita, K.
Characterization of the dihydroorotate dehydroge-
nase as a soluble fumarate reductase in Trypanosoma
cruzi. Mol. Biochem. Parasitol. 122, 189-200, 2002.

50. Miyadera, H., Shiomi, K., Ui, H., Yamaguchi, Y.,
Masuma, R., Tomoda, H., Miyoshi, H., Osanai, A.,
Kita, K. and Omura, H. Atpenins, potent and specific
inhibitors of mitochondrial complex II (succinate-
ubiquinone oxidoreductase). Proc. Natl. Acad. Sci.
USA, in press 

361



Department of 
Organ Pathophysiology and
Internal Medicine
Health Service Center

Outline and Research Objectives

In 1972, Health Service Center was founded under the auspices of the Ministry of
Education and Culture to keep sound physical and mental environment in the University of
Tokyo. The director of the Center has been elected from a member of Professors in Faculty
of Medicine and dealt with two main services, 1) Primary care for undergraduate, graduate
and postgraduate students as well as Faculty Staff and 2) Health Control strategy. At the
opening of the Center, the main task was restricted to the Student with infectious disease
including tuberculosis and malnutrition and medical check of all students in several aspects.
The Center has three branch offices, in Hongo, Komaba and Kashiwa Campuses from 2001.

Recently, the number of students in the University is enormously increasing and reached
about 25,000. The University also contains Faculty Staffs about 5,000. Target diseases
include a wide variety of sickness, ranging from acute but minor problems like common
cold, acute gastroenteritis, several accidents during experiment, injuries in sports, insomnia
or neurosis to grave or life-threatening sickness such as malignant neoplasms, AIDS,
Hepatitis C, imported infections from foreign countries, DMI and suicide. Graduate and
Postgraduate Students are actually main human resources to produce the Research output in
Laboratory. Their burdened life in both hard works to do until midnight and competitive
stress to reach a top-level scientist would cause several serious problems.

Official duties of the Center contain 1) Routine medical care of several problems, 2)
Health Check after entrance exam, 3) Regular Health check of all Faculty Members, 4)
Regular Health Check for Students from Abroad, 5) Medical Education Programming for
chronic diseases, 6) Regular Health Check for Students and Faculty Members treating haz-
ardous materials or radioisotopes, 7) Issue of Health Check Forms, 8) Health Consultation in
general, 9) Health Check for the candidates of new staffs and so on.
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Past Research and Major Accomplishments

From 1976, the author has addressed to the patho-
physiology of the most serious and popular problems
in medicine in Japan, heart failure. Precise mechanism
of the development is still unknown on advanced

heart failure from pressure overload secondary to
hypertension, several kinds of valvular stenosis, vol-
ume overload due to congenital heart anomaly or
valvular insufficiency or from unidentified etiology
including idiopathic cardiomyopathy. Based on an
exact diagnosis, the treatment should be performed,
considering the clinical setting of the patients.

After finishing Ph.D. course in the laboratory of
Prof. Setsuro EBASI, who is one of the most outstand-
ing scientists in muscle biology, Dr. Tomoh MASAKI
and I have purified calcium- activated neutral protease
(CANP or calpain) from cardiac muscle for the first
time and characterized both the biochemical and
pathological features. Studies on calpain continued
when I moved to the Department of Cardiology in
San Diego or Physiologisches Institut in Heidelberg
where calpain was found to be involved in the loss of
myofibrillar proteins in myocardial infarction or
platelet aggregation.
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Using in vivo 1H and 31P-NMR, the author has indi-
cated structure abnormalities of sarcolemma as the
cause for dilated cardiomyopathy (DCM) that is still
the most grave and incurable heart failure. The hered-
itary form of DCM due to gene abnormalities of car-
diac actin, dystrophin, several sarcoglycans (SG) and
desmin has been reported in human cases. We have
discovered gene deletion of δ-SG in human and ham-
ster with hereditary DCM and identified its break-
point (Sakamoto et al., Proc.Natl.Acad.Sci.USA 1997;
Tsubata et al., J.Clin.Invest. 2000). Comparing with
normal control, BIO 14.6 strains that develop DCM
following a hypertrophy phase, some, but not all, SGs
except δ-SG remained. On the other hand, TO-2
strains, which develop DCM from an early stage, did
not express any SG at all (Kawada et. al., FEBS Lett.
1999). These results indicate the scheme that the
integrity of cell membrane is normally preserved
when all SG are present, but as demonstrated with
BIO 14.6 hamsters, develops compensatory hypertro-
phy when SG is partially present, and finally reaches
advanced heart failure, when all SGs were lost.
Results from northern blot analysis confirmed abun-
dant mRNA expression of α−, β−, and γ-SGs, and
their promoter structures were preserved.
Accordingly, we concluded that the actual cause of
DCM is the gene mutation of δ-SG and loss of other
SGs were originated from post-translational level.

To modulate translation of specific mRNA to pro-
tein, we demonstrated that transgene expression is
most effectively inhibited with CMV promoter-activat-
ed antisense DNA plasmid, rather than general anti-
sense DNA (Chen et al., J.Biol.Chem. 2000; Wang et
al., Circ.Res., 2001). In addition, with approval of ethi-
cal committee, we conducted genetic diagnosis of
mitochondrial cardiomyopathy and identified a novel
DCM-linked D-loop (Shin et al., Am.J.Hum.Genet.,
2000).

Since the discovery of dystrophin, heart failure
due to dystrophin-related proteins (DRP) abnormali-
ties have been regarded as accompanying symptoms
of congenital muscular dystrophy. Although there was
a report on proteolysis of dystrophin following viral
myocarditis, we have reported most cases of acquired
DRP disruption observed in chronic heart failure mod-
els were caused by the direct degradation of DRP com-
plex including catecholamine toxicity and heart fail-
ure of the old myocardial infarction.

To develop gene therapy of advanced heart failure,
we employed several vectors. Using proteoliposome,
we have transfected eNOS gene to cardiac muscles in
vivo, and succeeded initiating apoptosis (Kawaguchi
et al., Circulation 1997). We have also indicated the
necessity to employ other vectors for the efficient,
long-term, and biologically inert transfection (Kawada
et al., BBRC, 1999). Our attempt to transduce the

causative gene when it is identified has shown that
responsible gene does improve pathophysiology and
rescue the hereditary DCM (Kawada et al., PNAS
2002).

Current Research

Although the prognosis of advanced heart failure
typified by DCM is now gradually improving through
various pharmaceutical agents, the final choice is
heart transplantation. However, there are still many
ethical, social and medical obstacles such as keeping
the number of donor hearts, and continuing immuno-
suppressant therapy after the transplantation during
whole life. The development of gene therapy is antici-
pated as an ideal method to overcome these prob-
lems. As a solution for these problems, we proposed
the following 3-year-plan to develop new strategy for
the prevention and treatment of advanced heart fail-
ure (2002 to 2004).
• Research and Survey Projects in the Ministry of

Welfare to investigate the patient population of
the mutated gene previously cloned (2002).

• Development of new potential gene-delivery
system. Using safe and long-lasting adeno-
associated virus (rAAV) as a vector, we previously
transferred responsible gene with normal
sequence, via thoracotomy to above animal model,
which improved the prognosis. To examine if this
method is clinically applicable to larger subhuman
animals, as a step towards clinical use of the basic
research, we will conduct preclinical studies on
monkeys (2002-2004). Specifically, after initiating
large-scale production of rAAV (2002), and simul-
taneously develop administration methods with
high transfection efficiency. (2003)

• Search for more realistic gene-delivery route.
Clinical situation of the patients with advanced
heart failure, however, requires less aggressive
route not under open chest surgery. Another
administration route via transcoronary route
might be preferable to attain the efficient and safe
delivery (2004).

• Strict evaluation of safety in regards to general
pathology, immunology, and germ-line cell
infection. Trail of the rAAV administration to
skeletal muscle cells is similar but more easily
transfectable than myocardial cells (2002-2003).

• Creation of advanced heart failure presenting
human-type DCM in larger animals. Small ani-
mal model does not always represent human dis-
eases. Rhesus monkeys will be employed, because
the Ministry of Welfare in Japan has accepted this
species in a preclinical study (2003). Animal mod-
els of human-like DCM will be highly innovative
for the development of various disease treatments.
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• Cell transplantation combined with the gene
therapy. Patients seek treatment only when
symptoms become severe. Gene therapy was
effective to prevent the disease progression but
could not regenerate the normal cells.
Transduction of normal sequence transgene to cul-
tured muscle cells and create normalized cells in
vitro might be promising for the patients after the
onset of the symptoms. Fortunately, skeletal
myoblasts can proliferate and be transplantable to
cardiac tissue and show new development of car-
diac muscle cells. Transplantation of genetically
normalized myoblasts will be promising for the
next generation gene therapy.

Future Prospects

Present project consists of two sections, as fol-
lows.
• Double vector strategy for the development of

knockout heart and novel therapy with mon-
keys. Previous report that knockout of δ-SG gene
in mice caused not only DCM but also coronary
spasm (Coral-Vasquez et al., Cell 1999). The contri-
bution of myocardial ischemia is of great signifi-
cance for the pathogenesis of DCM, although they
did not show clear evidence to support the
scheme. Because of the limitation of handling in
small heart, no group has succeeded in the verifi-
cation of the microvessel spasm. To clarify the
contribution of coronary spasm, we are trying to
prepare not transgenic mice but knockout heart in
large animals like Rhesus, to make it possible to
visualize coronary spasm by coronary angiogrrra-
phy and anaerobic metabolism as follows. AAV
consists of 5 subtypes, Serotype I to V.
Preliminary experiment showed that type V was
the most efficiently transfected both skeletal and
cardiac muscle cells in vivo, followed by type III
and II. We have been verifying in vivo since last
year and succeed in modifying the rAAVs for gene
vector. The rAAV type II as gene therapy vector,
known to be safe and to possess a long expression
period. In addition to type II, we have already pre-
pared type V and are now making sure the safety.
(2002).
Since the serotype of these rAAV vectors com-

pletely differ, mutual interference does not take place.
This difference of serotypes has crucial meaning to
our study. By applying different rAAV vectors at the
initial and secondary administration, different anti-
genicity does not prevent double transfection. In our
present study, we will initially administer rAAV type
V that is the most efficient with δ-SG antisense,
extensively to monkey cardiac muscle in vivo, and
create a cardiospecific δ-SG deficient heart. Following

validation of transfection via myocardial biopsy using
specific antibody to δ-SG, the pathogenesis will be
precisely examined whether they develop human-like
DCM (2003).

Subsequently, expression of δ-SG containing nor-
mal or abnormal sequence can be examined, using
rAAV type II. With the former gene, the rescue will be
expected, as demonstrated previously with hamsters.
With the latter animals, we will confirm the presence
of transgene, and examine the persistence of clinical
symptoms of dilated cardiomyopathy by physiological
examinations by hemodynamics, echocardiography
and assay of BNP (2004).
• Combination therapy of gene and cell therapy at

the advanced heart failure.
Cell therapy will be promising for the treatment of

advanced heart failure after progression to the degen-
erative process of cardiomyocytes. Simple cell trans-
plantation tried in humans is not applicable to the
case with gene-deletion or mutation, because intrinsic
gene mutation universally occurs in all tissues includ-
ing cardiac muscle and skeletal muscle. After skeletal
myoblasts in culture were proliferated and transfected
by normal gene, the treated and normalized muscle
cells can be transplanted to DCM heart. For ethical
considerations, genetic diagnosis a priori is essential
for identifying responsible gene or at least, actually
aggravating factor and for developing gene therapy. In
accordance with recommendations by Helsinki
Declaration, Science Council, Ministry of Education,
Ministry of Health and Welfare and related 8
Academic Societies, we requested for a strict inquisi-
tion by ethical committee. As stated above, we have
already demonstrated serious consideration to privacy
protection in our previous study on nation-wide
genetic diagnosis survey for the prevention of sudden
death and obtained very meaningful results (Shin et
al., Am.J.Hum.Genet. 2000).

Research Grants from 1998 to 2002.

1998-2000 The Ministry of Education, Culture,
Science and Sports; Section A (1), “Novel gene therapy
of dilated cardiomyopathy secondary to disruption of
dystrophin-related proteins”.

1998-2000 The Ministry of Education, Culture,
Science and Sports; Section A (2), “Prevention trial of
sudden death with using gene-based presymptomatic
diagnosis”.

2001 Uehara Memorial Foundation, “Development
of gene-based therapy for dilated cardiomyopathy”.

2002-4 The Ministry of Education, Science, Culture
and Sports; Section A (1), “Gene or cell-engineered
therapy of advanced heart failure”.

2002-4 The Ministry of Health, Labor and Welfare;
Translational Research Project from Basic Medicine to
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Clinical Therapy, “Clinical application of gene therapy
with cell engineering for the treatment of advanced
heart failure”.
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Past Research and Major Accomplishments

I (K. Shinohara) learned applied physics at under-
graduate course. After I got masters degree in bio-
physics, I took a doctoral course in medical science. In
the field of radiation biology, I started my research
work on the cytotoxic effects of γ-rays on cultured
mammalian cells in a colony state that is a model sys-
tem for tumor cord [1]. Then the subject moved to
DNA damage and its repair induced by radiation and
radiomimetic chemicals such as methylazoximethanol
acetate, an active principle of cycasin which is natural-
ly occurring carcinogen in cycad, and benzo(a)pyrene.
When new radiation source, synchrotron radiation,
became available, our research subjects shifted to
focus on biological/medical application of monochro-
matic X-rays such as Auger enhancement of radiation-
induced cell death and development and application
of soft X-ray microscopy. In the mean time we found
that to image hydrated specimens by soft X-ray
microscopy at high resolution, we need intense X-ray
source to image at a shorter time than the movement
by Brownian motion. For this purpose, we applied
laser-produced plasma X-rays, by which the exposure
time was as short as 300 psec.

1. DNA damage and its repair induced by radia-
tion and radiomimetic chemicals

With the aid of caffeine, we found that methyla-
zoxymethanol acetate induces damage, which is
repaired by a mechanism analogous to post-replica-
tion repair of UV light-induced damage [3]. In this

study, we used synchronized cells obtained by the
automatic synchronizer which we developed [2].

In the study of another carcinogen,
benzo(a)pyrene, we detected the formation and exci-
sion repair of benzo(a)pyrine-DNA adducts in mam-
malian cells [4, 6]. This adducts were also detected in
peripheral human lung tissue when the tissue was
cultured in the presence of benzo(a)pyrene [5].

It is also observed that depression level of DNA
synthesis is well correlated to the sensitivity of cell
death to UV-irradiation in normal human cells and in
cells derived from xeroderma pigmentosum patient
deficient in DNA repair [8].

2. Radiation- and heat-induced cell death
(1) Heat-induced cell death

Hyperthermia is developed as one of the method
for cancer treatment. The sensitivity of cell death
induced by the heat-treatment was studied with
respect to energy metabolism. It has been demon-
strated that when the synthesis of ATP is inhibited,
sensitivity of the cell to heat increases [16]. Our
results show that ATP level decreases after heat-treat-
ment and in a treatment-time dependent manner [15].
The sensitivity of cells to heat is well correlated to the
ATP level of the cells at normal growth condition
which corresponds to the pool size of ATP (or poten-
tial to synthesize ATP) [26,49]. The results indicate
that energy metabolism is a good marker to evaluate
heat sensitivity. We also observed that Ga citrate, a
tumor-seeking compound, is a good sensitizer to heat
treatment [17,47].

(2) Studies on radiation-induced cell death
X-rays inhibit DNA synthesis. Initiation of DNA

synthesis is much more sensitive to X-rays than its
elongation. We studied carefully this inhibition and
resumption of replicon initiation after X-irradiation
[7].

Synchrotron radiation is an intense radiation,
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intense enough to study the effects of monochromatic
X-rays. We first studied an action spectrum of lethal
effects on mammalian cells in the wavelength range
from 160 to 254 nm. Cells were sensitive to 160 nm
and 254 nm and relatively resistant to 190 nm [9]. We
found that target site was not DNA but membrane at
the wavelength of 160 nm [13].

(3) Auger enhancement
When elements absorb X-rays at the inner shell

electrons, they release Auger electrons and are highly
toxic. Their LET corresponds to 5 MeV α particles
(100 keV/µm). Therefore, efficient induction of Auger
effects in cells by X-rays will result in the sensitiza-
tion to the cells. We studied this enhancement by
labeling the cells with 5-bromodeoxyuridine or 5-
iododeoxyuridine and monochromatic synchrotron
radiations at the wavelengths slightly higher than K
absorption edges of these elements (i.e., Br and I). Our
results are the first data for the Auger enhancement
of cytotoxicity on mammalian cells obtained by syn-
chrotron radiation [10,11]. Auger enhancement is also
observed in the induction of chromosome aberration
[18]. Theoretical reports pointed the great enhance-
ment and suggested the new possible modality for
radiation therapy. However, our experimental results
were not in accord with this theory [11]. We re-evalu-
ated this theoretical consideration and found that the
theory needs correction. Our correction of the theory
fits well to the experimental data [14]. This report
[14] is cited in News and Views in Nature by John
Humm (336, 710-711, 1988). The results were against
the expectation for radiation therapy, but this is sci-
ence. In the same issue of Nature, another method of
Auger enhancement was reported. The method based
on the nuclear resonance absorption of the element.
Although the results presented in the report could
have not been confirmed yet, the idea is attractive.
We estimated the enhancement ratio using the same
equation as above and found that more than 10 times
higher enhancement will be expectable [unpublished
results]. However, it is hard to obtain the experimen-
tal data to evaluate this theoretical estimate at the
present stage. To keep the potential to study Auger
enhancement, we tried to detect and characterize
Auger enhancement using laboratory X-ray source.
We observed small fraction of Auger enhancement
that was protectable by cysteamine as a proton donor
for radiation damage [41]. We also studied suicide
experiment with a radioisotope of iodine-125 [28].

(4) Molecular mechanisms of radiation-induced
cell death

Radiation-induced cell death has been classified
into two groups: reproductive death and interphase
death. Reproductive death is determined by the

colony forming ability, while interphase death is
thought to be functional loss and estimated by loss of
membrane function (as demonstrated by the dye
exclusion test) or energy metabolism. We first studied
the difference in these two modes of cell death. For
this purpose human leukemic MOLT-4 cells are well
suited. They show interphase death at relatively low
dose irradiation and also are able to be determined for
the colony forming ability. The data [29] show that
both types of cell death occur in MOLT-4 cells and
that the mechanism of cell death is apoptosis. Next,
we compared MOLT-4 with M10, which is a radiosen-
sitive mutant of L5178Y derived from mouse lympho-
cytic leukemia and has the same level of radiosensitiv-
ity. Unexpectedly, we found that M10 developed
necrosis, while MOLT-4 died by apoptosis at the same
dose level of irradiation [31]. It is confirmed with the
heat-treatment that M10 has a system to induce apop-
tosis (, which is not working at X-irradiation,) proba-
bly by the different mechanism from MOLT-4 [31,42].

Based on these results, we are interested in the
molecular mechanisms of radiation-induced apoptosis
(MOLT-4) and necrosis (M10). Now we are focused on
the apoptosis in MOLT-4 cells. (Because of the lack of
manpower, radiation-induced necrosis in M10 is
remained to be studied in future.) Radiation-induced
apoptosis in MOLT-4 cells is p53 dependent [45,48]
and caspase-3 dependent [50]. It should be noted that
inhibition of proteasome also induced apoptosis in
MOLT-4 cells probably with the different mechanism
from X-rays because both apoptosis were additive
[39].

3. Development and application of soft X-ray
microscopy

Soft X-rays in a wavelength range of 1-10 nm are
provided by synchrotron radiation and moderately
absorbed by biological materials. Soft X-ray
microscopy has following advantages over optical and
electron microscopy: higher penetration depth than
electron microscopy and higher resolution than opti-
cal microscopy. Therefore, with soft X-ray
microscopy, it is expected that we can observe a
whole live cell at higher resolution than optical
microscopy. When we started this project, there was
no soft X-ray microscope. And now, internationally,
there are some microscopes with the potential to
image at a resolution of 20 nm. However, unfortunate-
ly, no active microscope at high resolution has been
working in Japan. This is the present stage. More
than 15 years ago, we were interested in soft X-ray
microscopy and started to study the importance of
this new method in biology.

When we started, the only method available for
experimental test was a contact microscopy using a
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thin film of polymethylmetacrylate (PMMA) that is
developed and characterized by IBM for industrial
purpose. We studied and applied it for imaging
human cells and chromosomes with some improve-
ment of the method for the observation of PMMA by
a transmission electron microscope [12]. We have suc-
ceeded in the observation of chromosome fibers and
nucleosomes [19-21,33]. The results (Fig. 1) were top
data with respect to the resolution to image biological-
ly meaningful specimen and were cited in books from
USA, China and Japan. Then we studied the condition
to image hydrated biological specimens including the
problem of radiation damage and image blurring by
Brownian motion [22,24,25]. The conclusion of this
study proposed the use of short pulsed X-rays for
imaging intact specimens in hydrated condition with
successful results for hydrated chromosomes with a
single shot exposure of laser-produced plasma X-rays
at the exposure time of 300 picoseconds [23,30,32].
However, our results were obtained by contact
microscopy and the method is good for molecules but
not well suited for imaging inside a whole cell.
Therefore, we proposed a possible microscope system
to image whole cells [27]. The system is now in the
stage of development by other groups.

Another important factor for the application of
soft X-ray microscopy to biological/medical science is
the contrast of the images for thick specimens. To
overcome this problem, specific staining with three-
dimensional observation may be the best choice. In
the case of soft X-rays, there is another possibility to
identify elements and molecules: spectroscopic analy-
sis of imaging (spectromicroscopy). We have been
working on spectromicroscopy in two aspects: instru-
mentation [43,44,46] and application [34,37]. This line
of work is in progress. For three-dimensional imaging,
we have also studied on holographic microscopy

[35,36,38,40] and found that even with holographic
observation, three dimensional reconstruction may
not be possible with a single exposure.

Current Research

1. Radiation-induced cell death
(1) Molecular mechanisms of radiation-induced
apoptosis

Our present study is focussed on the switching
mechanism of p53 to select DNA repair or to decide
suicide. For this study we are currently collecting the
data for p53, and related molecules and phenomena
in each single cell to get the idea what is going on in
an individual single cell.

(2) Auger enhancement
As shown above, theoretical consideration shows

that Auger enhancement following nuclear resonance
absorption is an attractive method. Although we have
an idea to evaluate the theoretical results experimen-
tally, we have no clue to apply this method for clinical
tumor therapy. Therefore, the work remains in theo-
retical level at the present stage.

(3) Cytotoxic effects of ultrahigh dose rate X-rays
Time scale of radiation effects on life begins with

physical interaction (10-18-10-15 sec) followed by chemi-
cal and biological processes. At a conventional
method of X-irradiation, these physical and chemical
processes will happen dispersively and induce ioniza-
tion as one after another. In contrast, particle beam
densely ionizes irradiated materials and gives
increased cytotoxicity to cells. It is of interest to see
what will happen if one can concentrate ionization by
X-rays in a short instance especially in shorter than
one picosecond. Since such a radiation source is avail-
able in recent years, we started to study the cytotoxic
effects of ultrahigh dose rate X-rays on mammalian
cells at the Institute of Laser Engineering, Osaka
University. Because of limited beam time, we are grad-
ually correcting results and have no publication so far,
though five years have already passed.

2. Development and application of soft X-ray
microscopy

Currently our subject is focussed on spectromi-
croscopy of the cell to understand images for the
improvement of contrast. We have collected images of
a cell at various wavelengths in a wide range (1-10
nm). With absorption characteristics of elements and
molecules, we are trying to identify these elements
and molecules using computer-assisted image process-
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ing. The work is in collaboration with Prof. Ito of
School of Engineering, Tokai University.

Future Prospects

1. Radiation-induced cell death
(1) Auger enhancement

It is not clear that Auger enhancement can be
applied for radiation therapy. However, I believe it is
worth to continue studying.

(2) Ultrahigh dose rate X-rays in biology and med-
icine

The new radiation source may be a useful method
for discovering the new mode of diagnostics and radi-
ation therapy. At present the work is in the beginning
stage. We will keep working on it.

(3) Molecular mechanisms of radiation-induced
apoptosis and necrosis

We are planning to understand the full scheme of
the flow of signal transduction process in an individ-
ual cell from DNA damage induced by X-rays to the
development of apoptosis. The results will contribute
to understand the whole scheme of apoptosis and to
explore the new mode of radiation therapy with the
induction of apoptosis.

2. Soft X-ray microscopy
We believe that soft X-ray microscopy will be

established and applied to biological/medical research
as a complementary method to optical and electron
microscopy in future. The system will become com-
pact and stay in laboratory in the size comparable to a
transmission electron microscope.

Research Grants

1. Grant-in-Aid for Scientific Research (B) (1) [2001-
2003] Studies on biological effects of ultrahigh dose
rate pulsed X-rays.

2. Grant-in-Aid for Scientific Research (A) (1) [1997-
2000] Development and its medical/biological appli-
cation of a projection X-ray microscope using syn-
chrotron radiation.

3. Grant-in-Aid for Exploratory Research [1997-1998]
Studies on cytotoxic effects of ultrahigh dose rate X-
rays.

4. Grant-in-Aid for Scientific Research (A) (1) [1995-
1997] High resolution imaging analysis of elements
and molecules in a cell with an X-ray contact micro-
scope.
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