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Introduction 

 

This is volume 147(the edition of year 2023) of the annual report by the University of Tokyo’s 

Graduate School of Medicine and Faculty of Medicine. 

 

In it are recorded the past year’s research, educational, clinical, and other activities of the 

Graduate School of Medicine and Faculty of Medicine and the Tokyo Society of Medical Sciences. 

 

It reports our accomplishments, and each year we make such a document freely available by 

publishing it on compact disk and on the Internet, expecting it to be used for internal and external 

evaluations. 

 

The University of Tokyo’s Faculty of Medicine was founded 160 years ago. Since then we have 

consistently driven Japan’s progress in medical research, medical education, and clinical care, and 

in some fields we have become world leaders. 

 

We have more than 1000 students in the Graduate School of Medicine, and with as many as 150 

foreign researchers and students we are an international center for medical research and education. 

 

Pursuing excellence in our research, educational, and clinical activities, we will continue meeting 

the needs for tomorrow’s pioneers in medical sciences and clinical care. 

 

 

Masaomi Nangaku, Dean 

Graduate School of Medicine and Faculty of Medicine 

The University of Tokyo 

 

October, 2023 
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History 

 

1858 May Practitioners, trained in Dutch (European) medicine in Edo (Tokyo), laid out money to establish 

the Shutojo (vaccination center) in Kanda Mitamagaike. 

 Nov. Shutojo was destroyed in a fire that had spread from Kanda Aioicho. Shutojo continued its 

operations at other sites such as the residence of Ito Genboku. 

1859 Sep. Shutojo was reconstructed at Shitaya Izumibashi Dohri.  

1860 Oct. Shutojo became an official medical institution of the Shogunate Government. 

1861 Oct. Shutojo was renamed as Seiyo Igaku-Sho (Institute of Western Medicine) and offered courses of 

Western Medicine in the fields of Education, Autopsy, and Vaccination. 

1863 Feb. Seiyo Igaku-Sho was renamed as Igaku-Sho (Institute of Medicine). 

1868 Jul. Igaku-Sho, affiliated with the Military Hospital which had been moved from Yokohama to Todo 

residence in Shitaya, was renamed as Daibyoin (the Great Hospital). 

1869 Feb. The Daibyoin was renamed as Igakko-Ken-Byoin (Medical School and Hospital). 

 Dec. Igakko-Ken-Byoin was renamed as Daigaku Toko (University East Building). 

1871 Jul. The Ministry of Education was established and Daigaku-Toko was renamed as Toko (East 

Building). 

1872 Aug. A School System was established. Toko was renamed as Daiichi-Daigaku-Ku- Igakko (The First 

University District Medical School). 

1874 May Daiichi-Daigaku-Ku-Igakko was renamed as Tokyo-Igakko (Tokyo Medical School). 

1876 Nov. Tokyo-Igakko was moved to Hongo. 

1877 Apr. Tokyo Igakko, affiliated with Tokyo-Kaisei School, was renamed as The University of Tokyo. 

Tokyo Medical School was renamed as The University of Tokyo Faculty of Medicine. 

1886 Mar. The University of Tokyo was renamed as Imperial University, and The University of Tokyo 

Faculty of Medicine was renamed as the Imperial University Medical College. A Graduate 

School was established. 

1897 Jun. The Imperial University was renamed as Tokyo Imperial University. 

1917 Aug. Eiraku Hospital, affiliated with the Ministry of Education Medical Practice License Examination, 

moved to Tokyo Imperial University and was renamed as Koishikawa Hospital affiliated with 

Tokyo Imperial University Medical College. 

1919 Apr. A faculty system was established renaming Tokyo Imperial University Medical College as the 

Faculty of Medicine. 

1931 Feb. The first building of the Faculty of Medicine was constructed. 

1936 Jan. The Brain Research Laboratory was built with funds donated by Mr. Hisasaburo Horikoshi. 

 Nov. The second building of the Faculty of Medicine (main building) was constructed. 

1947 Oct. Tokyo Imperial University was renamed as The University of Tokyo. 

1950 Apr. The Institute of Nursing was renamed as The University Nursing School. 

1953 Apr. The School of Health Care and Nursing was founded. 
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 Jul. The Graduate School was founded, and the Division of Medical Doctor Biological Science was 

established. The Brain Research Laboratory became the Brain Research Institute of the Faculty 

of Medicine. 

1956 Apr. The Midwives School was established. 

1958 Apr. The Division of Pharmaceutical Sciences became an independent faculty. 

 May The University of Tokyo Faculty of Medicine celebrated its centennial anniversary. 

1961 Mar. The Medical Library was built in commemoration of the centenary. 

 Apr. The Institute of Medical Electronics was established. 

1965 Apr. The Research Institute of Logopedics and Pediatrics was established. The School of Health Care 

and Nursing was reorganized as the School of Health Sciences. The Graduate School of The 

University of Tokyo was reorganized and the Division of Medical Doctor Biological Science 

became the Faculty of Medicine. The Health science Course was established in the Medical 

Science Division. 

1966 Sep. The third building of the Faculty of Medicine was constructed. 

1971 Apr. The Laboratory of Animal Experiments was established. 

1973 Mar. The Animal Center for Biomedical Research was constructed. 

1983 Jan. An annex of the third building of the Faculty of Medicine was constructed. 

1985 Sep. The office of International Academic Affairs was established. 

1987 Apr. Specialized courses were introduced to the Graduate School of Medicine. 

1992 Apr. The School of Health Sciences became the School of Health Science and Nursing. The School of 

International Health was established in the Medical Science Division. 

 Jul. The Radiation Research Institute was established. 

1995 Apr. As a result of the shift to the chair system of the Graduate School of Medicine, four divisions, 

Third Basic Medicine, Social Medicine, Third and Fourth Clinical Medicine, were replaced with 

Pathology, Immunology and Microbiology, Social Medicine, Reproduction and Development, 

and Aging Science and Surgery. 

1996 Apr. As a result of the shift to the chair system of the Graduate School of Medicine, three divisions, 

First Clinical Medicine, Health Science, and International Health, were replaced with Internal 

Medicine, Health Science and Nursing, and International Health. 

1997 Apr. As a result of the shift to the chair system of the Graduate School of Medicine, three divisions, 

First and Second Basic Medicine, and Second Clinical Medicine, were replaced with Molecular 

Cell Biology, Functional Biology, Radiology and Biomedical Engineering, and Neuroscience.  

  As a result of the above-mentioned reorganization, three institutes, the Institute of Brain 

Research, the Institute of Medical Electronics, and the Institute of Logopedics and Phoniatrics 

were made redundant. 

1999 Apr. The Master course of Medical Science was established in the Graduate School of Medicine. This 

course accepts graduates of all faculties except those from Schools of Medicine, Dentistry, and 

Veterinary Medicine.  
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2000 Apr. The International Research Center for Medical Education was established (A shared facility for 

education and research). 

2001 Apr. The University Branch Hospital was united with the University Hospital. 

2002 Mar. Nursing School and Midwives School was Closed. 

2002 Mar. Experimental Building (First Stage) was constructed. 

2003 Apr. The Center for Disease Biology and Integrative Medicine was established. 

 The Radiation Research Institute and the Laboratory of Animal Experiments were integrated into 

the Center for Disease Biology and Integrative Medicine. 

2004 Apr. All the National Universities owned by the Japanese Government became National University 

Corporations and the University of Corporation. 

2005 Mar. Experimental Building (Second Stage) was constructed. 

2007 Apr. The School of Public Health was established. This school offers programs for Master of Public 

Health. 

2008 May The University of Tokyo Faculty of Medicine and the University of Tokyo Hospital celebrated 

their 150th anniversary. 

2010 Apr. The School of Health Science and Nursing became the School of Integrated Health Sciences. 

2011 Jan. The Museum of Health and Medicine was established. 

2012 Apr. The Office for research Ethics Support was established. 

2013 Apr. The International Research Center for Medical Education became a facility of the Graduate 

  School of medicine. 

2013 Oct. The Life Sciences Core facility was established. 

2015 Apr. The Office for Clinical Practice and Medical Education was established. 

2016 Apr. The Advisory office for Conflicts of interest was established. 

2017 Apr. The Global Nursing Research Center was established. 

2017 Apr. The Institute for Life Science Research and Education was established. 

2017 Apr. The Research Institute for Biomedical Science and Engineering was established. 

2019 May The Bioethics Collaborative Research Organization was established. 

2020 Apr. The Collaborative Research Organization for Structural Life Sciences was established. 

2021 Apr. UTokyo Center for Diversity in Medical Education and Research was established. 
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University Hospital Medical Information Network Center  Head Takahiro Kiuchi 

Labor Safety and Health Management Office  Head Tomotaka Yamamoto 

Staff Wellness Consulting Office  Head Kiyoto Kasai 

Office of Medical Clerical Support for Physicians  Head Sakae Tanaka 

Department of Disaster Medical Management  Head Kento Doi 

Legal and Compliance Office  Head Sakae Tanaka 

Center for Liaison and Public Relations  Head Yutaka Osuga 

 

Hospital Management Support Organization  

Office of Personnel and Human Resources  Head Yutaka Yatomi 

Office of Performance Monitoring and Risk Magamenet  Head Sakae Tanaka 

Office of Education and Staff Development  Head Tatsuya Yamasoba 

Office of Hospital Planning and Management  Head Jun Nakajima 

Office of Research Support  Head Yutaka Osuga 

 

Clinical Management Organization  

Office of Inpatient Services  Head Haruki Kume 

Office of Outpatient Services  Head Kiyoshi Miyagawa 

Office of Central Clinical Services  Head Masahiko Sumitani 

Office of Patient Support  Head Yutaka Osuga 
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Department of Cell Biology 
 

 

Professor 

Yasushi Okada, M.D.,Ph.D. 

Lecturer 

Kazuho Ikeda, Ph.D. 

Research Associate 

Akira Takai, Ph. D. 

 

Homepage  https://www.okada-lab.phys.s.u-tokyo.ac.jp/en/ 
 

 

Introduction and Organization 
 

Our laboratory is one of the laboratories in 

Department of Cell Biology and Anatomy, since the 

reorganization of School of Medicine in 1997. The 

current lab was established in 2020 when Yasushi 

Okada was appointed as a professor. 

 

Currently the lab members include: Yasushi Okada 

(professor), Kazuho Ikeda (Lecturer), Akira Takai 

(research associates). 

 

Teaching activities 
 

Our laboratory, together with other laboratories in this 

department, is in charge of teaching following 

courses: 

1) Gross Anatomy for medical students. 

2) Cell Biology and Histology for medical students. 

3) Special training (Free Quarter) for medical 

students.  

4) Advance cell biology course for graduate students. 

 

Research activities 
 

Our primary goal is to answer the very basic question 

“What is life”. To answer this question, we are trying 

to fill the gap between the world of molecules and the 

world of living cells. Direct measurement of 

molecules in living cells would serve as a basic 

technology to fill this gap. Thus, we have been 

working on the development of the technologies for 

the visualization and non-invasive measurement of the 

molecular processes in living cells. High-speed, 

super-resolution live-cell imaging and single-molecule 

measurement in living cells are the two main 

technologies we develop.  

 

By using these technologies, we are trying to 

understand the regulatory mechanisms of motor 

proteins during axonal transport. Despite the many 

studies in the past decades by our group and others, it 

is still unclear how the biophysical properties of motor 

proteins are related to their biological functions. For 

example, a point mutation in kinesin-1 can cause 

hereditary spastic paraplegia, but it is unclear why this 

mutation selectively affects neurons in the longest 

tract in the aged patients.  

 

Through these studies and development, we have 

realized the importance of the cellular states, and our 

microscope technologies can also be applied to the 

measurement of the cellular states. Thus, we have 

proposed a project for the visualization, prediction, 

and control of cellular states.  

 

References 
 

1. Hirano M, Ando R, Shimozono S, Sugiyama M, 

Takeda N, Kurokawa H, Deguchi R, Endo K, 

Haga K, Takai-Todaka R, Inaura S, Matsumura Y, 

Hama H, Okada Y, Fujiwara T, Morimoto T, 
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Katayama K, Miyawaki A. A highly photostable 

and bright green fluorescent protein. Nat 

Biotechnol 40: 1132-1142, 2022.  

2. Saji T, Nishita M, Ikeda K, Endo M, Okada Y, 

Minami Y. c-Src-mediated phosphorylation and 

activation of kinesin KIF1C promotes elongation 

of invadopodia in cancer cells. J Biol Chem. 

298:102090, 2022.  

3. Haraguchi T, Koujin T, Shindo T, Bilir Ş, 

Osakada H, Nishimura K, Hirano Y, Asakawa H, 

Mori C, Kobayashi S, Okada Y, Chikashige Y, 

Fukagawa T, Shibata S, Hiraoka Y. Transfected 

plasmid DNA is incorporated into the nucleus via 

nuclear envelope reformation at telophase. 

Commun Biol. 5:78, 2022.  
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Department of Cell Biology & 
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Professor 

Masahide Kikkawa, M.D., Ph.D. 

Lecturer 

Haruaki Yanagisawa, Ph.D. 

Project Lecturer 

Yoshiyuki Fukuda, Ph.D. 

Research Associate 

Tsukasa Makino, Ph. D, Hiroshi Yamaguchi, Ph. D 

 

Homepage  http://structure.m.u-tokyo.ac.jp 
 

 

Introduction and Organization 
 

Our laboratory is one of the laboratories in 

Department of Cell Biology and Anatomy. Since the 

reorganization of School of Medicine in 1997, the lab 

was named as “Structural Biology”. The current lab 

was established in 2009 when Masahide Kikkawa was 

appointed as a professor. 

 

Currently the lab members include: Masahide 

Kikkawa (professor), Haruaki Yanagisawa (Lecturer), 

Tsukasa Makino, Hiroshi Yamaguchi (research 

associates), Akihisa Tsutsumi (project research 

associate), (project researcher), Ryohei Sasaki, 

Jiancheng An, Yuma Tani, Yuqing Liu, and Jingfei 

Yang  (graduate students), Takeru Mutoh (MSTP 

students), Akiko Oosakaya, Sakamaki Yoichi, Toshie 

Furuya, Miku Takagishi, Tony Wang, Yoriko Akuzawa 

(technical assistant), and Mikako Yanagiuchi and Ai 

Naruse (assistant clerk). 

 

Teaching activities 
 

Our lab, together with Kanai and Okabe’s lab, is in 

charge of teaching following courses: 

1) Gross Anatomy for medical students. 

2) Cell Biology and Histology for medical students. 

3) Special training (Free Quarter) for medical 

students.  

4) Advance cell biology course for graduate students. 

 

Research activities 
 

Our lab focuses on the structure and function of 

epithelical structures, especially eukaryotic 

flagella/cilia. Flagella/cilia are both “propeller” and 

“antenna” of cells, whose diameter is about 250 nm. 

From recent studies, it is becoming clear that 

flagella/cilia are involved in various important cell 

functions. 

 

To study the functions of flagella/cilia, we employ 

various imaging techniques, including cryo-electron 

microscopy and 3D-tracking microscope in 

combination with genetic manipulations. 

 

Cryo-electron microscopy and cryo-electron 

tomography 

One of our strengths is in high-resolution 

cryo-electron microscopy (cryo-EM). This technique 

enables preserving biological samples by quickly 
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freezing them and observing the frozen samples 

without staining. Using electron microscopy, we are 

able to obtain nano-meter resolution of 

macromolecular complexes such as axonemes. We 

have been developing new techniques, such as 

asymmetric helical reconstruction and Ruby-Helix 

software. 

 

A new project for cryo-electron microscopy started in 

October 2017 with a grant from AMED (Japan 

Agency for Medical Research and Development). This 

project is intended to make cryo-EM techniques 

available to many biological/medical researchers. New 

state-of-the-art cryo-electron microscopes are used by 

many researchers in Japan, including external users. 

 

Model Organism 

Our lab currently uses Chlamydomonas, zebrafish, and 

mice as a model organism for studying cilia/flagella. 

To identify molecules that are involved in regulating 

dynein, we use various genetic tools, including 

classical mutagenesis, siRNA. 

 

In addition, we are also developing 3D-tracking 

microscopy in collaboration with Dr. Oku in 

Department of Engineering. We are trying to track 

Chlamydomonas cells and simultaneously record 

flagella movement to elucidate the mechanism of 

flagella regulation. 

 

References 
 

[1] K. J. Malawska, S. Takano, K. Oisaki, H. 

Yanagisawa, M. Kikkawa, T. Tsukuda, and M. 

Kanai. Bioconjugation of Au(25) Nanocluster to 

Monoclonal Antibody at Tryptophan. Bioconjug 

Chem, 2023. 

[2] Z. Chen, S. Watanabe, H. Hashida, M. Inoue, Y. 

Daigaku, M. Kikkawa, and K. Inaba. Cryo-EM 

structures of human SPCA1a reveal the 

mechanism of Ca(2+)/Mn(2+) transport into the 

Golgi apparatus. Sci Adv, 9(9):eadd9742, 2023. 

[3] C. Ito, T. Makino, T. Mutoh, M. Kikkawa, and 

K. Toshimori. The association of ODF4 with 

AK1 and AK2 in mice is essential for fertility 

through its contribution to flagellar shape. Sci 

Rep, 13(1):2969, 2023. 

[4] H. Takeda, J. V. Busto, C. Lindau, A. Tsutsumi, 

K. Tomii, K. Imai, Y. Yamamori, T. Hirokawa, C. 

Motono, I. Ganesan, L. S. Wenz, T. Becker, M. 

Kikkawa, N. Pfanner, N. Wiedemann, and T. 

Endo. A multipoint guidance mechanism for 

beta-barrel folding on the SAM complex. Nat 

Struct Mol Biol, 30(2):176–187, 2023. 

[5] F. Eisenstein, H. Yanagisawa, H. Kashihara, M. 

Kikkawa, S. Tsukita, and R. Danev. Parallel 

cryo electron tomography on in situ lamellae. Nat 

Methods, 20(1):131–138, 2023. 

[6] Y. Zhang, C. Kobayashi, X. Cai, S. Watanabe, A. 

Tsutsumi, M. Kikkawa, Y. Sugita, and K. Inaba. 

Multiple sub-state structures of SERCA2b reveal 

conformational overlap at transition steps during 

the catalytic cycle. Cell Rep, 41(10):111760, 

2022. 
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Department of Cytoarchitectonics 
 

 

Lecturer  

Yosuke Tanaka, M.D., Ph.D. 

 

Homepage  http://cb.m.u-tokyo.ac.jp/ 
 

 

Teaching activities 
 

Our teaching responsibility is as follows: 

I.  

1) Lecture on Cell Biology, Developmental Biology, 

Histology and Neurocytology. 

2) Lecture on Gross Anatomy and Neuroanatomy. to 

medical students and students of other faculties 

II. 

1) Laboratory course of Gross Anatomy and 

Neuroanatomy. 

2) Laboratory course of Histology and Histology of 

the Central Nervous System. 

to medical students and students of other faculties. 

In addition, we offer a special training course (free 

quarter) of various kinds of molecular cell biology 

techniques such as immunocytochemistry, electron 

microscopy, biochemistry, molecular biology, bio-

physics, and cellular and molecular neurobiology 

technique to medical students. 

 

Research activities 
 

Our research field covers the molecular cell biology 

of the cytoskeleton. We focus on the molecular 

mechanisms of cell morphogenesis and intracellular 

transports. 

Our laboratory studies molecular architecture, 

dynamics and function of the neuronal cytoskeleton 

using various new molecular cell biological 

approaches including new electron microscopy such 

as the quick freeze deep etch electron microscopy, 

cryo-electron microscopy at atomic resolution, and 

cryo-ultramicrotomy, biochemistry, immunocyto-

chemistry, molecular biology, molecular genetics such 

as gene targeting and transgenic mouse approaches, 

molecular biophysics and structure biology including 

X ray crystallography and cryoelectron microscopy. 

In this way we can study structure, dynamics and 

functions of cytoskeleton from gene to cell, tissue and 

whole body. 

Nerve cells as units of complicated neuronal 

networks in the brain develop very polarized 

morphology composed of dendrites, cell body and a 

long axon along the direction of impulse propagation. 

The neuronal cytoskeleton plays three major important 

roles. 

1) It provides dynamic frameworks for neurite 

extension and maintenance. 

2) It provides structural bases for organelle transports 

in the cells. Namely it works as rails and motor 

molecules to transport materials from cell center to 

periphery and from periphery to cell center. 

3) It very importantly regulates release processes of 

transmitters and also contributes to anchor receptors at 

the postsynaptic sites. 

Our laboratory studies molecular architecture, 

dynamics and function of the cytoskeleton focusing on 

these three major roles. 

To study these molecular mechanisms, we use new 

molecular cell biological approaches including 

electron microscopy of molecular resolution, 

biochemistry, biophysics, molecular biology and 

molecular genetics and X-ray crystallography. 

 

References 
 

1. Morikawa Ma, Jerath N. U., Ogawa T., 

Morikawa Mo, Tanaka Y., Shy M.E., Zuchner, 

S., and N. Hirokawa. KIF1A mutation of human 

neuropathies hyperstabilizes the motor-neck 

interaction in ATPase cycle. EMBO J. 41(5): 

e108899, Mar 1, 2022. 
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KIF3B promotes a PI3K signaling gradient 

causing changes in a Shh protein gradient and 

suppressing polydactyly in mice. Dev Cell.;

57(19):2273-2289, Oct 10, 2022. 
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Department of Cellular 
Neurobiology 

 

 

Professor 

Shigeo Okabe, M.D., Ph.D. 

Research Associate 

Yutaro Kashiwagi, Ph.D., Hisato Maruoka, Ph.D., Keiichiro Minatohara, Ph.D. 

 

Homepage  http://synapse.m.u-tokyo.ac.jp/ 
 

 

Introduction and Organization 
 

The Department of Cellular Neurobiology was 

initially established as the Neuroanatomy department 

of former Brain Institute of Medical School of 

Imperial University of Tokyo in 1936. Since the 

structural reconstruction of the School of Medicine in 

1997, this department became one of the departments 

of Cell Biology and Anatomy of the Graduate School 

of Medicine. Professor Shigeo Okabe had currently 

organized this department since September 2007. The 

department is constituted of 21 members.  

 

Education 
 

For medical students, our department takes the 

following lectures and courses. 

1. Cell Biology, Histology, and Neurocytology 

2. Gross Anatomy and Neuroanatomy. 

3. Free Quarter. 

For graduate students, we offer the following 

lectures and seminars. 

1. Cellular Neurobiology. 

2. Cell Biology and Histology. 

3. Discussion seminars and progress reports of the 

experiment. 

4. Joint seminar with other departments 

 

Research 
 

Brain functions, which are dependent on mutual 

communication of a tremendous number of neuronal 

cells, regulate the behavior of animals and humans. 

The main structure specifically differentiated for 

information exchange between neurons, is called 

"synapse." Long-term maintenance of synaptic 

properties underlies the stability and reproducibility of 

behavior in responses to external stimuli. In turn, 

alterations of synaptic properties are thought to be the 

basis of behavioral change in the course of animal 

development and also after learning. Therefore, 

synapses should be stabilized for the long term to 

realize fidelity of various animal behaviors, but also 

should be altered rapidly when animals adapt to a new 

environment. The molecular basis of this dichotomy, 

which is unique to synapses, is the main interest of our 

laboratory.  

Synapse is the site of signal transmission between 

neurons. Most of the synapses are formed during the 

early development, and after that, they become stable 

after the intensive pruning. We are interested in how 

synapse is developed and maintained. The 

postsynaptic densities (PSDs) are protein-dense 

structures which are located closely to postsynaptic 

membranes. PSDs include a variety of receptors, 

scaffolding proteins, and signaling molecules. We 

focus on PSD proteins and examine their roles in 

synapse development. 

Two-photon excitation microscopy allows imaging 

of the living brain. We examine synapse remodeling in 

vivo by observing the postsynaptic structures and PSD 

proteins tagged by fluorescent probes. We are also 

investigating synapse pathology in developmental 
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disorders by using mouse models. For both in vitro 

and in vivo analyses of synapses, the development of 

new imaging technologies is essential. Our laboratory 

has made a significant contribution to the quantitative 

and high-resolution imaging of synapse dynamics.  

 

Publications 
 

1. Terashima H, Minatohara K, Maruoka H, Okabe 

S. Imaging neural circuit pathology of autism 

spectrum disorders: autism-associated genes, 

animal models and the application of in vivo 

two-photon imaging. Microscopy (Oxf). 2022 

71(Supplement_1):i81-i99. doi: 10.1093/jmicro/

dfab039. 

2. Kamei R, Urata S, Maruoka H, Okabe S. In vivo 

Chronic Two-Photon Imaging of Microglia in the 

Mouse Hippocampus. J Vis Exp. 2022 6;(185). 

doi: 10.3791/64104. 

3. Maruoka H, Kamei R, Mizutani S, Liu Q, Okabe 

S. Simultaneous Imaging of Microglial Dynamics 

and Neuronal Activity in Awake Mice. J Vis Exp. 

2022 Aug 23;(186). doi: 10.3791/64111. 

4. Nozawa O, Miyata M, Shiotani H, Kameyama T, 

Komaki R, Shimizu T, Kuriu T, Kashiwagi Y, 

Sato Y, Koebisu M, Aiba A, Okabe S, Mizutani 

K, Takai Y. A novel Necl-2/3-mediated 

mechanism for tripartite synapse formation. 

Development. 2023 Feb 15;150(4):dev200931. 

doi: 10.1242/dev.200931. 

5. Urata S, Okabe S Three-dimensional mouse 

cochlea imaging based on the modified Sca/eS 

using confocal microscopy. Anatomical Science 

International 2023 Feb 11. doi: 10.1007/s12565-

023-00703-z. Online ahead of print. 

6. Kamei R, Okabe S In vivo imaging of the 

phagocytic dynamics underlying efficient 

clearance of adult-born hippocampal granule 

cells by ramified microglia. Glia. 2023 Aug;

71(8):2005-2023. doi: 10.1002/glia.24379. 

7. Shima Y, Sasagawa S, Ota N, Oyama R, Tanaka 

M, Kubota-Sakashita M, Kawakami H, 

Kobayashi M, Takubo N, Ozeki AN, Sun X, Kim 

YJ, Kamatani Y, Matsuda K, Maejima K, Fujita 

M, Noda K, Kamiyama H, Tanikawa R, Nagane 

M, Shibahara J, Tanaka T, Rikitake Y, Mataga N, 

Takahashi S, Kosaki K, Okano H, Furihata T, 

Nakaki R, Akimitsu N, Wada Y, Ohtsuka T, 

Kurihara H, Kamiguchi H, Okabe S, Nakafuku 

M, Kato T, Nakagawa H, Saito N, Nakatomi H. 

Increased PDGFRB and NF-κB signaling caused 

by highly prevalent somatic mutations in 

intracranial aneurysms. Sci Transl Med. 2023 

15(700):eabq7721. doi: 10.1126/scitranslmed.abq

7721. 
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Department of Molecular Biology 
 

 

Professor 

Noboru Mizushima, M.D., Ph.D. 

Associate Professor 

Ikuko Koyama-Honda, Ph.D. 

Associate 

Saori Yoshii, M.D., Ph.D., Tomoya Eguchi, M.D., Ph.D. 

Project Associate Professor 

Chieko Saito, Ph.D. 

Project Lecturer 

Taki Nishimura, Ph.D. 

Project Research Associate 

Junichi Sakamaki, Ph.D. 

 

Homepage  https://molbiolut.jp/en/ 
 

 

Introduction and Organization 
 

Established in 1893 as a part of Department of 

Physiology, this Department became independent in 

1897. It was renamed Department of Biochemistry in 

1927, First Department of Biochemistry in 1974, and 

Department of Molecular Biology in 1997, according 

to the creation of new related departments and the 

reorganization of Faculty of Medicine. This 

Department has been headed by seven professors, 

each of whom made significant contributions to the 

development of biochemistry, nutrition, and molecular 

biology in Japan.  

 Professor Muneo Kumagawa, who 

established this Biochemistry or Medical Chemistry 

Department for the first time in Japan, graduated from 

The University of Tokyo Faculty of Medicine in 1882. 

In 1884 he went to Germany to study in Department 

of Pathology, The University of Berlin headed by Dr. 

Rudolf Virchow under the supervision of Dr. Ernst 

Salkowski. After returning to Japan, he became 

Lecturer and was promoted to Professor of this 

Department. In 1908, he discovered a lack of 

glycogenecity in lipids, which has been firmly 

established besides some exceptions, and succeeded in 

purification of vitamin B1, which had been discovered 

by Dr. C. Eijkman in 1906. His lab produced many 

famous researchers including Dr. Masahiro Sakaguchi, 

who developed a world-famous colorimetric method 

for arginine and Dr. Takaoki Sasaki, who first 

succeeded in generating liver cancer with chemicals.  

 Professor Samuro Kakiuchi graduated from 

the Imperial University of Tokyo, Faculty of Medicine 

in 1906 and studied under Professor Kumagawa. After 

studying in the US, he came back to succeed the late 

Kumagawa. He launched the Journal of Biochemistry 

and founded the Japanese Society of Biochemistry. 

His students included Professors Kodama and 

Shimazono. 

 Professor Keizo Kodama graduated from the 

Imperial University of Tokyo in 1918. After studying 

at Cambridge University, he became Professor of 

Biochemistry at Kyushu Imperial University. In 1943, 

he took up a professorship at this Department. His 

research was on oxidation and reduction, and 
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nutrition.  

 Professor Norio Shimazono, a graduate of 

the Imperial University of Tokyo Faculty of Medicine 

in 1928, became a professor at Niigata Medical 

School. In 1952 he succeeded Professor Kodama. He 

studied vitamin B1/ cocarboxylase, ketoacid 

metabolism and hexose metabolism.  

 Professor Tamio Yamakawa graduated from 

the Imperial University of Tokyo Faculty of Medicine, 

and began studies at the Institute for Infectious 

Diseases, the University of Tokyo. He took up a 

professorship to succeed Professor Shimazono. He 

was a pioneer in glycolipid research and discovered 

the involvement of sialic acid in the ABO blood type 

antigens. 

 Professor Masami Muramatsu graduated 

from the University of Tokyo Faculty of Medicine in 

1955. He began studies at the Department of Internal 

Medicine, and then went to Baylor College of 

Medicine to study under Dr. H. Busch. After coming 

back to Japan, he took a position at the Cancer 

Institute and the took up a professorship at Tokushima 

University School of Medicine. In 1982, he succeeded 

Professor Yamakawa. He studied ribosomal RNA and 

cloned interferon and p450 genes. 

 Professor Hiroto Okayama graduated from 

Kumamoto University School of Medicine in 1973. 

After taking a Ph.D. degree at Kyoto University 

School of Medicine, he went to Stanford University to 

study under Dr. P. Berg. After working at the NIH, 

USA, he became Professor of Molecular Genetics, at 

Osaka University Institute for Infectious Diseases. In 

1993 he succeeded Professor Muramatsu. At Stanford 

and the NIH, he studied gene cloning and developed a 

full-length cDNA cloning method and a cDNA 

expression cloning vector system, and, after returning 

to Japan, he studied cell cycle control and cancer. 

 Professor Noboru Mizushima graduated 

from Tokyo Medical and Dental University, Faculty of 

Medicine in 1991. After receiving Ph.D., he studied at 

National Institute for Basic Biology in Okazaki and 

started works on autophagy in yeast and mammals at 

Dr. Yoshinori Ohsumi’s laboratory. Taking a position 

as a PI at the Tokyo Metropolitan Institute of Medical 

Science in 2004, he started studies on the 

physiological roles of autophagy. He was promoted to 

Professor of Physiology and Cell Biology, in Graduate 

School and Faculty of Medicine at Tokyo Medical and 

Dental University in 2006, and succeeded Professor 

Okayama in 2012. 

 

Research Activities 
 

Our current study focuses on the understanding of the 

molecular mechanism and physiological roles of 

autophagy and other intracellular degradation systems. 

In 2022, we reported the following novel findings. 

 

1. Molecular mechanism of autophagy 

Autophagy is one of the major degradation 

pathways in the cell. In autophagy, intracellular 

components are sequestered by autophagosomes 

and then degraded upon fusion with lysosomes. 

Yeast genetic studies have identified more than 40 

autophagy-related (ATG) genes. Many of these 

genes are conserved in higher eukaryotes, which 

allows us to perform genetic analysis of 

autophagy in mammals. We are currently 

addressing some of the central questions 

remaining in the autophagy field and trying to 

elucidate the mechanisms of (1) regulation of 

autophagy, (2) initiation of autophagosome 

formation, (3) elongation of the autophagic 

membrane, (4) closure, fusion, and degradation of 

the autophagosome (5) recognition of selective 

substrates. In addition, we are also working on 

intracellular degradation systems other than 

autophagy. 

 Ferritin, an iron storage protein, forms a 

spherical, cage-like complex that stores iron ions 

inside. When cells become iron-deficient, ferritin 

is transported to lysosomes via autophagy (macro-

autophagy) or the endosomal multivesicularicular 

body pathway (microautophagy) to release the 

internal iron ions. It has been suggested that 

NCOA4 mediates autophagic degradation of 

ferritin as a receptor for ferritin, but the details of 

this mechanism remained unclear. We found that 

ferritin and NCOA4 form droplets by liquid-liquid 

phase separation (LLPS), and that these ferritin 

droplets (ferritin-NCOA4 droplets) are 

incorporated into autophagosomes and endosomes. 

Thus, NCOA4 is not only a receptor but also a 

driver molecule essential for droplet formation. 
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This study clarifies the role of liquid-liquid phase 

separation in ferritinolysis, a central process in the 

intracellular iron metabolism pathway, and 

provides new evidence for a link between liquid-

liquid phase separation and microautophagy 

(Ohshima et al. J Cell Biol 2022). 

 It has been reported that organelles such as 

endoplasmic reticulum and mitochondria are 

involved in the formation of autophagosomes. We 

quantitatively analyzed the contacts between 

autophagy-related structures and surrounding cell 

organelles by three-dimensional light-electron 

correlation microscopy. As in previous reports, all 

forming autophagosomes were in contact with the 

endoplasmic reticulum, and the contact area 

decreased as they matured into autolysosomes. 

However, the majority of autophagosomes and 

autolysosomes were still in contact with the 

endoplasmic reticulum, indicating that 

autophagosomes do not need to completely detach 

from the ER for fusion with lysosomes. Analysis 

of the substrates incorporated into 

autophagosomes revealed that the ER is most 

frequently engulfed by autophagosomes 

(Takahashi et al. Cell Struct Funct 2022). 

 

2. Physiological and pathological roles of 

autophagy 

Using autophagosome-indicator GFP-LC3 mice 

and various autophagy-deficient mouse models, 

we have shown that autophagy is important for the 

maintenance of the amino acid pool during 

starvation and neonatal periods, preimplantation 

development as an amino acid supplying system, 

and for intracellular protein quality control to 

prevent neurodegeneration and tumorigenesis. 

Autophagy is also known to have both 

non-selective and selective effects. In 2019, we 

identified a novel endoplasmic reticulum 

autophagy (ER-phagy) receptor, TEX264, which 

is an ER membrane protein with an LC3 binding 

site (LIR) that binds to LC3/GABARAP family 

proteins of the autophagosome membrane and 

through which induces the endoplasmic reticulum 

on autophagosomes. In the present study, we 

found that serine residues in the LIR of TEX264 

are phosphorylated by casein kinase and that 

phosphorylation is required for binding to the 

LC3/GABARAP family and for ER-phagy 

function. The phosphorylated serines form 

hydrogen bonds with GABARAPL1, thereby 

enabling stronger binding. While other ER-phagy 

receptors have an α-helix at the C-terminus of LIR 

that enables strong binding to LC3, TEX264, 

which does not have a C-terminal α-helix, was 

found to be able to bind as strongly as other 

ER-phagy receptors by phosphoserine of LIR. 

This study provides new insights into the binding 

mode of selective autophagy receptors to 

LC3/GABARAP (Chino et al. EMBO Rep 2022). 

 

3. Methods for monitoring autophagic activity 

Measuring autophagic activity is critical to 

dissecting molecular mechanisms and functions of 

autophagy but remains challenging due to the lack 

of a definitive method. We have discovered that 

the covalent binding of a ligand to HaloTag makes 

it resistant to degradation in lysosomes, and we 

have used this finding to develop a new method 

for quantifying autophagy activity. This method 

not only allows quantification of cargo-specific 

autophagic flux but also of random degradation of 

cytosolic proteins. Thus, this new method allows 

for the evaluation of non-selective autophagy, 

unlike conventional methods that rely on LC3 and 

other factors (Yim et al. eLife 2022). 

 

4. Autophagy-independent pathway 

Ubiquitin, a protein ubiquitously present in 

eukaryotes, covalently binds to other proteins and 

acts as a signal for degradation or change in their 

properties. Although ubiquitin has been thought to 

bind mainly to proteins, we have discovered that 

ubiquitin can also be conjugated to 

phosphatidylethanolamine (PE), a phospholipid 

that constitutes the membrane of cell organelles. 

This is similar to the covalent binding of the 

ubiquitin-like protein ATG8 (LC3 and GABARAP 

in mammals) to PE, which is required for 

autophagy. Ubiquitination of PE is found in 

organelles such as endosomes and lysosomes and 

in some viruses. This modification is catalyzed by 

a series of reactions similar to protein 

ubiquitination, which involves the ubiquitin-
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activating enzyme Uba1, the ubiquitin-

conjugating enzyme Ubc4/5, and the ubiquitin 

ligase Tul1. Ubiquitin bound to PE is either 

removed by the ubiquitin deubiquitinating enzyme 

Doa4 or transported to the vacuole for degradation. 

Ubiquitination of PE recruits ESCRT protein 

complexes involved in membrane deformation 

and fission and may be involved in the process of 

vesicle formation in the endosomal lumen 

(intraluminal vesicle formation). Furthermore, the 

ubiquitin-like proteins NEDD8 and ISG15 were 

also found to covalently bind to phospholipids. 

These results suggest that covalent binding to 

phospholipids is not specific to ATG8, but is a 

general feature of ubiquitin and ubiquitin-like 

proteins. 

Education 
 

To medical students, we give lectures on biochemistry 

and molecular biology. General metabolism, protein 

synthesis, protein degradation, and metabolism of 

carbohydrates, amino acids, and nucleic acids are the 

topics in our lectures. To graduate students, the 

molecular biology course consisting of lectures and 

experiments is provided. 
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Introduction and Organization 
 

The Department of Genome Informatics was initially 

established as the second department of Biochemistry 

in 1975. Since the structural reconstruction of the 

School of Medicine in 1997, this Department became 

one of the Departments of Biochemistry and 

Molecular Biology of the Graduate School of 

Medicine. This Department has previously been 

headed by the four professors (Prof. Kazutomo 

Imahori, Yoshitaka Nagai, Takao Shimizu, and 

Hiroyuki Mano). Prof. Yukinori Okada had currently 

organized this Department since 2022. The 

Department is constituted of one professor, one 

assistant professor, one JSPS fellow, and one 

administrative assistant.  

  

Teaching activities 
 

As one of the Departments of Biochemistry and 

Molecular Biology, our Department is responsible for 

the basic lecture series of biochemistry for medical 

students (M0). 

  To teach basic theory of statistical genetics and 

bioinformatics skills, our Department had an open 

seminar named “Statistical Genetics Summer School” 

(August 26th-28th, online). 

 

Research activities 
 

The Department is developing research activities on 

elucidation of disease biology, genomic drug 

discovery, and personalized medicine through analysis 

of human omics analysis. The main research activities 

this year are as follows: 

 

1) Identification of intracranial germ cell tumor 

susceptibility genes 

Intracranial germ cell tumors account for 

approximately 10% of pediatric brain tumors in Japan 

and have a higher incidence in East Asians than in 

European. We performed genome-wide association 

analysis (GWAS) of intracranial germ cell tumors. We 

identified that susceptibility gene mutations in the 

BAK1 gene region alter enhancer activity and confer 

risk of developing the disease. 

 

2) Shared genetic background between autoimmune 

and allergic diseases 

Through the analysis of the human genome 

information of 840,000 individuals in Japanese and 

European populations, we identified the shared 

genetic backgrounds between autoimmune and 

allergic diseases. It was practically possible to classify 

autoimmune and allergic diseases based solely on 

genetics. There are novel genetic variants that are 

shared in both diseases. Genetic risk was enriched in 

the HLA gene region in autoimmune diseases, while 

enriched toward the cytokine gene regions in allergic 

diseases. 

 

3) Elucidation of the severe COVID-19 biology 

In the COVID-19 pandemic, the Japan COVID-19 

Task Force was established (Representative: Keio 

University), which collected genomic DNA, RNA, 
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plasma, and clinical information from >6,000 

COVID-19-infected Japanese patients. GWAS was 

conducted in the young severe patients. We identified 

DOCK2, an immunoregulatory gene, as a responsible 

gene for COVID-19 severity, based on blood 

single-cell analysis and a Syrian hamster infection 

model. 

 

4) Gene expression analysis of COVID-19 

We conducted an eQTL analysis to examine the 

association between blood cell gene expression and 

individual differences in human genome sequence in 

465 COVID-19-infected patients collected by the 

Corona Control Task Force. We quantified changes in 

gene expression regulation patterns according to the 

severity of COVID-19 infection and reported the 

involvement of neutrophil activation behind the 

changes by interaction eQTL analysis of gene 

expression regulation by COVID-19 severity and 

genomic mutations. The involvement of neutrophil 

activation was suggested. 

 

5) Best practices for genomic drug discovery 

Through international biobank collaboration, we 

proposed a best practice of genomic drug discovery to 

search for candidate compounds based on the GWAS 

results. The combination of three genomic drug 

discovery methods enables comprehensive search for 

drug candidates. The method was applied to 13 

diseases including asthma, gout, COPD, and venous 

thromboembolism, and an drug candidate list 

containing more than 250 compunds was generated. 

This was an achievement of the methodology to 

search for therapeutic drug candidates based on 

disease genetics. 

 

6) Germline and somatic mutation interactions in 

cancer development 

Based on the large-scale GWAS results for various 

types of cancer, we constructed a polygenic risk score 

(PRS) that strongly reflects inborn genetic risk of 

cancer development. Individuals with high PRS 

develop cancer at a younger age and have fewer 

somatic abnormalities. Such characteristics associated 

with genetic cancer risk constitution were commonly 

found in several types of cancer. 

 

7) Identification of rheumatoid arthritis risk genes 

Through international collaboration, we conducted a 

large-scale GWAS of ~280,000 individuals 

comprising five ethnic groups, including Japanese, 

and the risk variants associated with rheumatoid 

arthritis were newly identified. A risk score for 

predicting the development of rheumatoid arthritis 

was constructed, and the prediction accuracy in the 

East Asian population was confirmed to be 

comparable to that in the Europeans. 

 

8) Database of the gut microbiome bacteria and virus 

of Japanese 

We reconstructed bacterial and viral genome 

sequences from the gut microbiome sequencing of 787 

Japanese individuals as a database. The constructed 

database included bacterial and genetic information 

related to Japanese food (e.g., nori and natto). Using 

the gut virus genome database, we conducted an 

analysis focusing on crAss-like phage. We reported 

that β crAss-like phage was less common in Asians, 

Europeans, and Americans, while more common in 

Africana and Oceanians. CrAss-like phage in multiple 

subfamilies is decreased in autoimmune diseases. 
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Introduction and Organization 
 

The Department of Physiological Chemistry and 

Nutrition, the predecessor of the present department, 

was founded in 1952. Upon the restructuring of the 

university system in 1997, the department was renamed 

‘Department of Physiological Chemistry and 

Metabolism’ as one unit of the Specialty of Molecular 

Cell Biology. The present members include the above 

stuffs, 4 graduate students (doctor course) and 1 

secretary. Professor Tomoichiro Asano (Hiroshima 

University) is invited as a part-time lecturer to instruct 

graduate students and give lectures to undergraduate 

students.  

 

Teaching activities 
 

We give a series of lectures and laboratory courses 

on biochemistry and molecular biology for 

undergraduate students from Faculty of Medicine and 

Faculty of Science. We also accept undergraduate 

students taking the MD-researcher developing program, 

“Free Quarter” and “Early-Exposure-to-Medicine” 

courses every year. Several students are staying in our 

lab beyond the term to join our research. 

For graduate students, we hold progress-report 

meeting and journal club every week, and sometimes 

invite established scientists for seminar to encourage 

scientific discussion.  

 

Research activities 
 

Our research is aimed at understanding molecular 

mechanisms underlying morphogenesis of the 

cranio¬facial and cardiovascular structures. 

(1) Craniofacial development 

The branchial (pharyngeal) arches are a segmental 

series of bulging structures common and characteristic 

for all vertebrate embryos. They are mainly formed by 

migratory cranial neural crests, which give rise to 

various skeletal components including the jaw and 

middle ear structures. We have revealed that 

endothelin-1 (ET-1), first identified as an endothelium-

derived vasoconstrictor peptide, and its receptor ETAR 

signaling acts as a molecular switch that determines the 

lower jaw identity by using mouse genetics.  

From this research, several new insights in the field 
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of evolutionary developmental biology have been 

obtained. In mouse embryos, the absence of the 

Endothelin signal results in the failure to form the 

eardrum and the external ear canal. In contrast, in 

chicken embryos, there is instead an occurrence of 

duplication formation. This reveals that the eardrum is 

a product of convergent evolution that independently 

evolved in mammals and reptiles/birds. Furthermore, 

the facial structure of mammals deviates significantly 

from the common facial development pattern found in 

jawed vertebrates. It undergoes dynamic evolution, 

altering the tip of the upper jaw in reptiles and 

amphibians to create a protruding nose while 

simultaneously developing new bones to reshape the 

mouth tip. This has been elucidated through 

experimental embryology and comparative studies, 

including the analysis of fossils. 

Recently, two different recurrent mutations in the 

Endothelin-A receptor (ETAR) gene EDNRA have been 

identified as causative for mandibulofacial dysostosis 

with alopecia (MFDA), a rare congenital disorder in 

humans. The mechanism of its pathogenesis has been 

elucidated through the use of mouse genetics, 

pharmacological experiments, and molecular dynamics 

(MD) simulations. This has revealed that the single 

amino acid EDNRA mutations distant from the ligand 

binding site allosterically affect ligand binding, 

inhibiting ligand dissociation and increasing binding 

affinity. 

 

(2) Cardiac development 

We have advanced our analysis regarding three cell 

types that migrate through the cardiac outflow tract and 

contribute to heart formation: 

① We clarified that mesodermal cells from the 

extraembryonic somatopleure, which serves as the 

amniotic primordium, migrate into the embryo 

and differentiate into cardiomyocytes and 

vascular endothelial cells. We also revealed that 

BMP and FGF signals are involved in inducing 

these differentiations. 

② Through transcriptome analysis of neural crest 

cells migrating into the heart and spatial 

transcriptome analysis, we unveiled a diverse cell 

population, including undifferentiated cell groups 

resembling stem cells and precursors, as well as 

smooth muscle-like cells. We also conducted a 

time-evolving lineage prediction for these cell 

populations. 

③ In coronary artery formation, we found the 

involvement of lymphatic endothelial cells that 

are believed to originate from the periaortic 

capillary plexus around the aortic root during 

embryonic development. We demonstrated the 

role of Semaphorin signals in this process. 

Furthermore, through comparative anatomical and 

developmental analysis of coronary arteries, we 

elucidated that in amphibians, teleost fish, and 

cartilaginous fish, the primary vessels formed during 

embryonic development directly supply the heart, 

whereas, in amniotes (mammals, birds, reptiles), these 

primary vessels undergo remodeling during 

development, forming a new entrance to establish the 

coronary arteries. This provides a new foundation for 

understanding the causes of congenital coronary artery 

abnormalities. 

 

(3) Angiogenesis 

Angiogenesis is a morphogenetic process that produces 

branching vascular structures during embryogenesis 

and various (patho-)physiological conditions. We have 

identified characteristic cellular behaviors in 

angiogenic processes, including dynamic changes in 

forward-backward movement, tip cell overtaking and 

resultant cell mixing. Although the cellular behaviors 

appear complex and arbitrary, different types of 

mathematical modeling (stochastic vs. deterministic) 

and experimental verification indicated that some 

deterministic cell-cell interactions are critical for 

vascular elongation and possibly branching. Recently, 

we found differences in branch-forming capacity 

among cell types and some regularities in directional 

cell movement using in vitro angiogenesis experiments 

using mouse vascular explants and an endothelial cell 

line by refined cell-tracking system. Together with 

single-cell analyses of cell movement and gene 

expression, novel mathematical modeling and 

experimental verification using constitutional 

approaches are under way in collaboration with 

Professor Tetsuji Tokihiro (Graduate School of 

Mathematical Sciences, The University of Tokyo, 

Musashino University) and his colleagues, to elucidate 

the possible cellular mechanisms underlying branch 

formation in angiogenesis. 
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To elucidate the collective motility characteristics 

of endothelial cells that enable sprout elongation, we 

analyzed the dynamics of mouse pancreatic islet 

microvascular-derived endothelial cell line MS-1 cells. 

We discovered that their directional movement is 

influenced by cell contacts, with a combination of 

linear motion with directionality and rotational 

movement as its basis. Through various inhibitors and 

genetic modifications using genome editing, it has 

become evident that these endothelial cell-specific 

motility characteristics are specifically regulated by 

adhesion molecules such as VE-cadherin. Currently, 

we are advancing the elucidation of the coordination 

mechanism between cell motility and transcriptional 

control by contrasting gene expression profiles and cell 

behavioral phenotypes. 

 

References 
 

1. Aouci R, Soudany ME, Maakoul Z, Fontaine A, 

Kurihara H, Levi G, Narboux-Nême N. Dlx5/6 

expression levels in mouse GABAergic neurons 

regulate adult parvalbumin neuronal density and 

anxiety/compulsive behaviours. Cells 11(11): 

1739, 2022. 

2. Maruyama K, Miyagawa-Tomita S, Haneda Y, 

Kida M, Matsuzaki F, Imanaka-Yoshida K, 

Kurihara H. The cardiopharyngeal mesoderm 

contributes to lymphatic vessel development. 

eLife e81515, 2022. 

3. Hayashi T, Yura F, Mada J, Kurihara H, Tokihiro 

T. Pattern formation of elliptic particles by two-

body interactions: A model for dynamics of 

endothelial cells in angiogenesis. J. Theor. Biol. 

555:111300, 2022. 

4. Higashiyama H, Koyabu D, Kurihara H. Evolution 

of the therian face through complete loss of the 

premaxilla. Evol. Dev. 25(1):103-118, 2023. 

5. Kurihara Y, Ekimoto T, Gordon CT, Uchijima Y, 

Sugiyama R, Kitazawa T, Iwase A, Kotani R, Asai 

R, Pingault V, Ikeguchi M, Amiel J, Kurihara H. 

Mandibulofacial dysostosis with alopecia results 

from ETAR gain-of-function mutations via 

allosteric effects on ligand binding. J. Clin. Invest. 

133(4):e151536, 2023. 

6. Shima Y, Sasagawa S, Ota N, Oyama R, Tanaka M, 

Kubota-Sakashita M, Kawakami H, Kobayashi M, 

Takubo N, Ozeki AN, Sun X, Kim YJ, Kamatani 

Y, Matsuda K, Maejima K, Fujita M, Noda K, 

Kamiyama H, Tanikawa R, Nagane M, Shibahara 

J, Tanaka T, Rikitake Y, Mataga N, Takahashi S, 

Kosaki K, Okano H, Furihata T, Nakaki R, 

Akimitsu N, Wada Y, Ohtsuka T, Kurihara H, 

Kamiguchi H, Okabe S, Nakafuku M, Kato T, 

Nakagawa H, Saito N, Nakatomi H. Increased 

PDGFRB and NF-κB signaling caused by highly 

prevalent somatic mutations in intracranial 

aneurysms. Sci Transl Med. 15(700):eabq7721, 

2023.  

7. Tonami K, Hayashi T, Uchijima Y, Kanai M, Yura 

F, Mada J, Sugahara K, Kurihara Y, Kominami Y, 

Ushijima T, Takubo N, Liu X, Tozawa H, Kanai Y, 

Tokihiro T, Kurihara H. Coordinated linear and 

rotational movements of endothelial cells 

compartmentalized by VE-cadherin drive 

angiogenic sprouting. iScience. 26(7):107051, 

2023. 

8. Oda H, Tonami K, Nakata Y, Takubo N, Kurihara 

H. Persistent homological cell tracking technology. 

Sci Rep. 13(1):10882, 2023.  

9. Mizukami K, Higashiyama H, Arima Y, Ando K, 

Okada N, Kose K, Yamada S, Takeuchi JK, 

Koshiba-Takeuchi K, Fukuhara S, Miyagawa-

Tomita S, Kurihara H. Coronary artery established 

through amniote evolution. eLife 12:e83005, 2023. 

10. Watanabe Y, Wang Y, Tanaka Y, Iwase A, 

Kawamura T, Saga Y, Yashiro K, Kurihara H, 

Nakagawa O. Myocardial progenitor cells defined 

by Hey2 enhancer activity at the early stage of 

cardiac crescent formation specifically 

differentiate into cardiomyocytes of the left 

ventricle. Proc. Natl. Acad. Sci. U.S.A. 120(37): 

e2307658120, 2023 

11. Liu N, Kawahira N, Nakashima Y, Nakano H, 

Iwase A, Uchijima Y, Wu SM, Minamisawa S, 

Kurihara H, Nakano A. Notch and retinoid acid 

signals regulate macrophage formation from 

endocardium downstream of Nkx2-5. Nat 

Commun. 14(1):5398, 2023. 

12. Agostini V, Tessier A, Djaziri N, Khonsari RH, 

Galliani E, Kurihara Y, Honda M, Kurihara H, 

Hidaka K, Tuncbilek G, Picard A, Konas E, Amiel 

J, Gordon CT. Biallelic truncating variants in 

VGLL2 cause syngnathia in humans. J Med Genet. 



 21

jmg-2022-109059, 2023. 

13. Sakai K, Hayashi T, Sakai Y, Mada J, Tonami K, 

Uchijima Y, Kurihara H, Tokihiro T. A three-

dimensional model with two-body interactions for 

endothelial cells in angiogenesis. Sci Rep. 13(1): 

20549, 2023. 

14. Haneda Y, Miyagawa-Tomita S, Uchijima Y Iwase 

A, Asai R, Kohro T, Wada Y, Kurihara H. Diverse 

contribution of amniogenic somatopleural cells to 

cardiovascular development: with special 

reference to thyroid vasculature. Dev. Dyn. 253: 

59-77, 2024. 

 



 

22 

Department of Advanced 
Structural Studies 

 

 

Professor 

Radostin Danev, Ph.D. 

JSPS fellows 

Fabian Eisenstein, Ph.D. 

Irwin Selvam, Ph.D. 

 

Homepage  http://danevlab.m.u-tokyo.ac.jp 
 

 

Introduction and Organization 
 

Our laboratory was established in 2018. We are 

supported by grants from the Japan Society for the 

Promotion of Science (JSPS), and Takeda Science 

Foundation. Our research also benefits from indirect 

support through an instrumentation facility grant from 

the Japan Agency for Medical Research and 

Development (AMED). The lab members are Radostin 

Danev (professor), Fabian Eisenstein (JSPS fellow), 

and Irwin Selvam (JSPS fellow). 

 

Teaching activities 
 

We conduct training and provide support for the users 

of the cryo-electron microscopy (cryo-EM) facility at 

the Graduate School of Medicine. This includes 

specialized lectures at cryo-EM courses within the 

University of Tokyo and other research institutions in 

Japan and abroad. We also give introductory lectures 

about structural biology as part of the following 

programs: 

1) MD scientist training program (MDSTP) 

2) Master student class 

3) Ph.D. student guidance 

4) School of Medicine Introductory Lecture 

 

Research activities 
 

Our research is aimed at elucidating the structure-

function relationships of proteins and cellular 

components. Through our work, we hope to contribute 

to the fundamental knowledge about the molecular 

mechanisms behind chronic diseases, and thereby to 

help develop effective treatments. 

For the past five years, we have been investigating an 

important class of membrane proteins called G 

protein-coupled receptors (GPCRs). GPCRs constitute 

the largest family of membrane proteins in the human 

genome. They are responsible for the detection and 

transduction of many extracellular signals that 

regulate various physiological processes across the 

plasma membrane. Because of their broad regulatory 

functions, GPCRs are implicated in numerous chronic 

diseases, such as diabetes, obesity, nervous system 

disorders, migraine, asthma, allergies, cardiovascular 

disorders, cancer, and others. Consequently, they also 

represent the biggest group of drug targets and are the 

subject of more than 30% of approved drugs. 

To understand the mechanisms of GPCR activation 

and signal transduction on the atomic level, we use the 

modern and very prolific method of cryo-EM single 

particle analysis. In an ongoing international 

collaboration with a group at Monash University in 

Australia, which specializes in GPCR pharmacology 

and has substantial experience in expression and 

purification of target complexes, we are studying 

receptor activation by both native and synthetic 

ligands. In the past four years, our results comprise 

more than 40 sub-3 Å unmodified full-length GPCR 
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structures, approximately half of which are at 

resolutions better than 2.5 Å. This is an unprecedented 

achievement in structural biology, both in terms of the 

number of structures and their resolution. Our success 

is not coincidental. To reach such a level of 

performance, we conducted a careful systematic 

quantification and optimization of the cryo-EM 

experimental parameters for sample preparation and 

data collection. We adopted a highly efficient 

synergistic experimental approach that combined data 

collection from real samples with testing of individual 

experimental factors. The method had the advantage 

of not requiring extra observation time on the costly 

and heavily booked electron cryo-microscopes. The 

results from this work led us toward a better 

experimental design and allowed us to routinely 

produce sub-2.5 Å resolution results in our recent 

studies. Most prominently, in the summer of 2020 we 

were able to produce the first sub-2 Å resolution 

reconstructions of GPCR complexes that to this date 

remain unsurpassed. 

In 2022 we expanded our structural research towards 

other pharmacologically important proteins. We began 

expression and purification trials and functional 

characterization of potential drug targets from 

Mycobacterium tuberculosis. Following computational 

interrogation, we generated several constructs that 

were taken forward to expression and purification. 

Where workable samples were obtained, negative 

stain EM and cryo-EM were utilized to derive 

preliminary structural information. This information 

was then fed back to the molecular biology stage in an 

iterative process. Cryo-EM investigation of the most 

promising preparations resulted in 2D classes that 

showed partially ordered oligomers, but unfortunately 

the data did not yield a 3D reconstruction. Although 

the high-resolution structures of the targets were not 

obtained, this work established a substantial basis for 

future research towards better understanding of the 

disease mechanisms of tuberculosis and the 

development of effective treatments. 

Despite the rapid growth of the cryo-EM field, there 

are still many areas where further advances are 

possible and/or needed. To address such quiescent 

areas, we are working on the development of new 

experimental methods for cryo-EM. One of our 

current projects aims to develop and implement a 

high-speed real-time synchronous modulation of the 

electron beam that will expand the capabilities of the 

microscope. With the so-called FADE method (fast 

and accurate defocus modulation), we hope to 

transform the instrument from a static and rigid 

system into a dynamic and adaptable optical platform. 

This will give researchers more freedom to tune their 

experiments for optimal performance. We finished the 

development and construction of the first FADE 

hardware prototype, and it is already installed on one 

of the microscopes at the facility (JEOL JEM-F200). 

Hardware-wise, the system performs as expected and 

produces data of good quality. The main challenge that 

remains is the analysis of the data. All existing 

software packages for cryo-EM data processing are 

designed for conventional constant defocus data. To 

process FADE data, we must modify or write our own 

data processing routines and we are currently working 

in this direction. In the near future, the FADE 

hardware will be added to the new JEOL CryoARM 

200 electron microscope that was installed in the 

spring of 2022 at the Kashiwa II campus of the 

University of Tokyo. This microscope has superior 

optical and cryogenic performance and will 

demonstrate the benefits of the new method at a much 

higher level than the current test system. 

Other areas of our research include cryo-electron 

tomography (cryo-ET) of cellular samples combined 

with advanced sample preparation through cryogenic 

focused ion beam milling (cryo-FIB). The ability to 

observe proteins and complexes in their native 

environment within a cell, “in situ”, offers tremendous 

opportunities for fundamental biological, pharmaco-

logical, and medical contributions. Nevertheless, the 

cryo-ET field is still quite young and there are 

multiple challenges related to sample preparation and 

data acquisition. This makes the research even more 

interesting and rewarding. In 2022 we started the 

development of a new method for high-throughput and 

high-resolution cryo-ET data acquisition. The new 

approach, called PACE-tomo (parallel cryo electron 

tomography), uses accurate computer-controlled 

optical shifts of the electron beam and the image on 

the detector to acquire multiple tomographic tilt series 

in parallel. It circumvents the need for mechanical 

specimen stage movements that cause significant 

delays and sample drift. In this way, PACE-tomo 
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achieves a fivefold improvement in the overall 

throughput of cryo-ET data acquisition. In the coming 

years, we will continue making further contributions 

to the methodology and performance of cryo-ET and 

thereby hope to one day reach the ultimate (utopian) 

goal of “visual proteomics”; where researchers will be 

able to identify each individual protein and its 

interactions with neighboring proteins within an 

electron cryo-tomogram of a cellular volume. 

We are also expanding our investigations towards 

state-of-the-art deep learning experiment automation 

for both cryo-EM single particle analysis and 

cryo-electron tomography. Deep learning (DL) 

methods have become ubiquitous in many areas of 

research, and some groups are already developing 

DL-based experimental frameworks for cryo-EM and 

cryo-ET. However, at present, many experimental 

steps still require human intervention. Most of these 

actions involve image evaluation and feature 

recognition and are therefore perfect candidates for 

DL algorithms, which have already been proven to 

match or surpass human performance in such 

activities. With further automation, the experiments 

will become more efficient, for example, allowing 

researchers to easily operate the microscopes remotely 

while working on other important tasks. The quality 

and amount of data will improve and thereby the level 

and number of scientific results will continue to grow.  
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Introduction and Organization 
 

This laboratory was initially established in 1877 as 

The First Department of Physiology, and reorganized 

in 1997 as Laboratory of Integrative Physiology in the 

Department of Physiology. Our laboratory cooperates 

with other laboratories in the Department of 

Physiology, that is, Laboratory of Molecular/Cellular 

Physiology and Laboratory of Neurophysiology, in 

teaching activities for undergraduate courses and the 

nursing school. The fields in which our laboratory 

specializes span the entire spectrum of animal 

functions of physiology, including general physiology, 

sensory physiology, endocrinology, neurophysiology, 

higher nervous functions and cognitive neurosciences. 

 

Education 
 

The staff members as well as experts from other 

universities take part in giving lectures and laboratory 

courses to the undergraduate students of the Medical 

School. The lectures are aimed at providing a clear 

understanding of the hierarchical functional organiza-

tions of living systems. The curriculum is updated 

every year. For example, a new electrocardiogram 

experiment in humans was introduced to the 

laboratory course, in which students learned human 

physiology of electrocardiogram, its practical 

procedure in clinical settings and its cellular 

physiological origins. This practice gained popularity 

and interest among students. We accept Free-Quarter 

students every year. Usually these students' activities 

are not limited to one Quarter. Some of these students 

completed their own projects, and gave oral 

presentations in international meetings and published 

original papers in top-rank international journals. It is 

not rare that students who enjoyed his/her 

Free-Quarter decided to get into the Ph-D. course 

after the completion of the 2-year clinical training and 

started to study neurophysiology in our laboratory. 

Furthermore, we accepted a Ph-D.-M.D course student 

who enjoyed his Free-Quarter and decided to get into 

the Ph-D.-M.D course. Thus the Free-Quarter system 

has proved to provide an excellent basis for bringing 

up M.D. researchers for future Japanese basic 

medicine.   

To facilitate communication among research groups 

in our laboratory, a weekly conference is held for 

discussing current research activities. We also have a 

monthly joint seminar with Department of Pharma-

cology. As a part of teaching activity for the graduate 

students, we have another weekly seminar, in which 

the graduate students learn how to give presentations 

and hold discussions and debates. 

 

Research 
 

Most of our research is focused on the higher brain 

function of the mammalian central nervous system. 

 

(1) Hierarchical and parallel visual networks in the 

cerebral cortex are conserved across mammalian 

species and are considered the basic structure of visual 

information processing in the brain. During 

development, the brain forms the complex visual 

network based on both gene expression and neural 

activity including spontaneous activity. The 

development of neural networks is an important topic 

in the neuroscience. However, previous investigations 
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have been limited to lower order pathways from the 

periphery to the primary sensory cortex via the 

thalamic nuclei. Thus, the development of the entire 

neural network, including higher order cortical areas 

and higher-order thalamic nuclei, remains largely 

unexplored.  

To elucidate the development of neural networks, it 

is necessary to investigate the formation of inter-areal 

connections throughout the visual network, including 

cortical and thalamic visual areas. However, it has 

been technically difficult to precisely identify the 

locations of the visual areas in the immature, 

developing brain. We found that the locations of the 

primary (V1) and higher visual areas can be identified 

by analyzing spontaneous activity observed in the 

developing mouse cortex. Using this method, we 

investigated how interregional connections were 

formed throughout the mouse visual network. In 

addition, we examined the functional role of 

spontaneous activity in the formation of intercortical 

connections.  

We found that early in development, the projections 

from the thalamic nuclei to the visual cortex (primary 

thalamic nuclei to V1 and higher thalamic nuclei to 

higher visual cortex) were established before the 

formation of the intercortical connections. In addition, 

the primary and higher thalamic nuclei each received 

input from the retina through independent pathways, 

forming parallel pathways from the retina to V1 or 

higher visual cortex.  

Functional calcium imaging of neuronal activity 

revealed that, spontaneous activity propagated from 

the retina to the cortex through the parallel pathways, 

and that the activity showed retinotopic patterns in 

both the thalamic nuclei and visual cortical areas 

including V1 and higher visual areas. These results 

indicate that these parallel pathways have retinotopic 

connections even at an early stage of development and 

suggest that the parallel pathways may support the 

formation of intercortical connections based on their 

retinotopic structures.  

To investigate the role of spontaneous retinal activity 

in the formation of inter-cortical connections, we 

removed the retinal activity immediately after birth. 

Removal of the retinal activity disrupted the 

projection from V1 to higher visual areas, indicating 

that spontaneous retinal activity is important for the 

formation of intercortical connections.  

This study not only demonstrates the developmental 

process of the cortical neural network, but also 

provides a basic knowledge for elucidating the 

mechanisms underlying the neural network formation 

depending on neural activity and gene expression.  

 

(2) In adult mice, a higher order thalamic nucleus 

sends its axons not only to higher visual areas, but 

also to the primary visual cortex (V1). However, the 

function of the latter pathway has not been fully 

understood. Using functional axon imaging, we 

revealed that the higher order thalamic nucleus sends 

different visual information to V1 compared to the 

primary thalamic nucleus, indicating the different 

roles of the primary and higher thalamic nuclei in 

modulation of V1 activity.  

 

(3) Neural activity is important for the development of 

projections of interhemispheric callosal connections. 

However, when the neural activity is important during 

the development of the callosal projections has not 

been investigated. We genetically controlled the 

activity of the callosal projections and showed that the 

neural activity during a limited developmental period 

is important for the proper formation of the callosal 

projections, suggesting a critical period for neural 

activity dependence in the development of the callosal 

connections. 
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Introduction and Organization 
 

The Department of Cellular and Molecular Physiology 

succeeded the former ‘Second Department of Physi-

ology’, and belongs to the Department of Physiology. 

We participate in the teaching of physiology at 

undergraduate school and graduate school.  

The present members include the above staff, 2 

secretary staff, 4 technical staff, 1 project research 

associate, 6 graduate students.   

 

Teaching activities 
 

The department provides lectures and practice in 

physiology for undergraduate students. We teach 

imaging, computational neuroscience, and cellular and 

molecular physiology methods for free quarter 

students. The department provides also lectures and 

instructions for laboratory research for graduate and 

undergraduate students in the fields of neuro-

physiology and molecular and cellular imaging. 

Seminars, progress reports, and journal club for 

graduate students are routinely provided. Monthly 

joint seminars (Functional Biology Seminars) are also 

provided for graduate students.  

 

Research activities 
 

Various firing patterns of many cortical neurons 

represent information processing in the brain. The 

microarchitecture of synaptic connections control 

information processing in cortical circuits. The 

structure and location of synapses determine and 

modify the strength of this information processing. 

The aim of our laboratory is to reveal how information 

is formed, maintained, selected, and decoded in the 

brain at the levels of single cells and of single 

synapses. To do so, we mainly use two-photon 

microscopy that allows us to see fluorescence signals 

from deep within living tissue, developing novel 

photostimulation methods and animal behavioral tasks. 

The goals of our recent studies are to reveal how 

voluntary movement is memorized and represented in 

cortical circuits. In addition, we are working to apply 

two-photon microscopy to a non-human primate, the 

common marmoset, in order to understand infor-

mation processing in the brain, which is relevant to 

high cognitive functions. 

 

(1) Transition of distinct context-dependent 

ensembles from secondary to primary motor cortex 

in skilled motor performance 
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In practicing short-distance running, one may start 

running on their own timing or start running in 

response to the sound of a pistol. The various actions 

we perform daily can be divided into 'internally 

generated' movements, which start spontaneously, and 

'externally trigged' movements, which start in 

response to sensory stimuli such as visual and 

auditory stimuli. 

In patients with Parkinson's disease, it is 

known that while it is difficult to start movements 

spontaneously, they can relatively robustly initiate 

movements in response to exogenous stimuli. It is 

assumed that the neural processing pathways in the 

brain for these two types of movements are largely 

different. Previous studies reported that while the 

higher motor cortex shows neural activity dependent 

on each start signal, the primary motor cortex exhibits 

the same activity regardless of the signal. However, it 

was still unclear what information is transmitted 

between these areas, how these different activities 

converge into the same activity, and whether these are 

dependent on the individual's learning status. 

In this study, we first constructed internally 

generated and externally triggered movement tasks in 

mice. In these tasks, mice could obtain rewards by 

pulling a lever either spontaneously or in response to 

an auditory cue. Next, we investigated the 

involvement of the higher motor cortex (M2) and 

primary motor cortex (M1) in these tasks after training 

the mice, by inhibiting neural activity 

pharmacologically and optogenetically. When we 

consistently suppressed activity in both M2 and M1, 

the success rate decreased regardless of whether the 

movement was internally generated or externally 

triggered. However, when suppression was transient 

after movement initiation, only inhibition of M1 

caused motor dysfunction. These results suggest that 

both M2 and M1 are necessary for task execution, but 

after movement initiation, the motor execution 

function shifts to M1, indicating that these two areas 

may be hierarchically processing information. 

Next, to understand what information is 

represented in neural activity, we conducted calcium 

imaging with two-photon microscopy. To clarify how 

M2 and M1 interact, it is important to simultaneously 

measure neural activity in both areas. Our laboratory 

previously developed microscopy called the 

'wide-field two-photon microscopy', which allows 

sequential measurement of neural activity in separate 

areas at single-cell resolution using a 

custom-developed miniaturized optical element. In 

this study, we further improved this microscopy, 

nearly doubling the image acquisition speed from 

about 6 frames per second to approximately 10 frames 

per second, enabling the capture of more detailed 

activity changes. 

Using this microscopy to examine the 

activities in the superficial layers of M2 and M1, we 

confirmed the presence of neural activities responding 

to the differences in start signals between internally 

generated and externally triggered movements. To 

further investigate the information transmitted 

between areas, we also imaged axons projecting from 

the thalamus, located beneath the cerebral cortex, to 

M2, from M2 to M1, and corticospinal tract neurons 

in the deep layer of M1, conducting comprehensive 

measurements from M2 input to M1 output. Using 

machine learning-based decoding analysis, we 

quantified the context dependency, i.e., whether the 

movement initiation was internally generated or 

externally triggered, at the group level for each 

structure. As a result, while the superficial layer of M2 

always showed high context dependency, and the 

corticospinal tract neurons in M1 always showed low 

context dependency, the context dependency of axons 

projecting from M2 to M1 and neurons in the 

superficial layer of M1 varied significantly between 

days and animals. Further analysis revealed that the 

higher the context dependency in both structures, the 

better the task performance, such as success rate and 

response time to the sound cue. Additionally, the 

higher the context dependency in the superficial layer 

of M1, the better the motor proficiency, such as 

lever-pulling speed, duration, and reproducibility of 

lever trajectory. 

At the individual cell level, when motor 

proficiency was high, the number of cells in the 

superficial layer of M1 with both high context 

information and high motor information increased, 

suggesting that the increase in context dependency 

and motor proficiency at the group level was 

interconnected. Even when this reorganization of 

activity occurred in the superficial layer of M1, there 

were no significant differences in information 
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representation at the group or individual cell levels in 

the superficial layer of M2. It is considered that high 

motor function was realized by reorganizing cell 

groups that generate motor commands specialized for 

each context downstream (see Figure below). 

 

 

 

 

 

 

 

 

 

The finding in this study that the 

relationship between the reorganization of 

context-dependent neural activity and motor 

proficiency varies greatly depending on the region and 

layer within the frontal cortex, and that the neural 

network between context input and motor output 

dynamically changes, demonstrates the highly 

adaptive information processing ability of the cerebral 

cortex. Further research may contribute to the 

development of high-performance artificial 

intelligence algorithms that mimic the brain. 

Additionally, elucidating the mechanisms of internally 

generated and externally triggered movements is 

important for understanding Parkinson's disease and 

holds promise for the development of new treatments. 

 

(2) Development of a bleed-free multi-site 

automated injection robot for accurate, fast, and 

dense viral delivery to mouse and marmoset brains 

Minimizing invasiveness to the living body is an 

undoubtedly important issue in biomedical science. 

Robotics provide one answer to this challenge: 

automation, and it is awaited especially in the 

neuroscience and neurosurgical fields, since a brain is 

one of the most delicate and three-dimensionally 

complex organs. In the preceding automations, such as 

craniotomy, patch-clamping, and electrode 

implantation, are mainly focused on precision of 

robotic manipulation, which could reduce tissue 

damage by limiting unexpected movement of surgeons. 

However, surgical planning is mostly decided by 

human, and its automation is still in its infancy. 

 Here, we developed ARViS: an Automated Robotic 

Virus injection System. An infrared sensor was used to 

accurately scan the three-dimensional brain surface 

with the skull removed. Based on the scanning data, 

we applied a neural network for retinal vessel 

segmentation to extract the brain vasculature structure, 

which were recognized up to 14 µm with 100% 

accuracy, and optimized the locations of more than 

100 injection sites without hitting any blood vessels 

by developing an original algorithm. Then, a 

commercially accessible 6-DOF robot precisely 

moved the needle to each injection site and inserted it 

to the specified depth. The injection site could be 

placed as close as 60 µm from vessels and the actual 

injection depth could only deviate by about ±50 µm 

from the target. Furthermore, because the soft tissue 

changes shape during needle insertion and because 

blood vessels run vertically in the brain, the needle 

angle was aligned perpendicular to the surface, which 

also contributed to improved accuracy and reduced 

invasiveness. 

As a proof-of-concept experiment, adeno-

associated virus (AAV) expressing a Ca2+ indicator 

was injected into over 120 sites of the whole dorsal 

cerebral cortex of mouse and 266 sites of common 

marmoset. The risk of major bleeding was only 0.73% 

in mice (2333 sites) and none was observed in 

marmoset (266 sites). It took only approximately 20 

seconds to change the needle position and angle from 

one target to another. We clearly detected uniform 

florescence expression over the broad areas of 8 × 8 

mm2 in the mouse, which covers from the prefrontal to 

visual cortex in both hemisphere, and 8 ×14 mm2 in 

the marmoset, ranging from area PE to A8. 

Furthermore, in the mouse, in vivo Ca2+ signals from 

more than 10,000 neurons were simultaneously 

recorded under an epifluorescence microscope. Thus, 

ARViS enables bleed-free muti-site automated 

injection for accurate, fast, and dense virus delivery. 

This research provides a new solution for 

micron-order control of minimally invasive needle 

insertion into delicate three-dimensional structures 

avoiding high-risk areas on the surface. It paves the 

way to the ultra-minimal invasive drug delivery or 

biopsy targeting at sub-milli order cell aggregation in 

the future by combining the existing imaging 

technology such as MRI or CT, which can be applied 

to a wide range of clinical medicine, from early 
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detection of breast cancer through biopsies of very 

small tumors to gene therapy by injecting viral 

vectors. 

(From an abstract in the BIO UT 2022) 
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Introduction and Organization 
 

This laboratory was founded in 1953 as Department 

of Neurophysiology, Institute for Brain Research. In 

1996, it was integrated into Graduate School of 

Medicine. The current members of this laboratory are 

4 faculty members (professor, lecturer, 2 research 

associate), 1 postdoctoral fellow, 7 graduate students, 

and 5 technicians. We teach neurophysiology for 

medical undergraduates and students in the Master and 

Ph.D. courses. Our research aims at elucidating 

cellular and molecular mechanisms underlying the 

regulation of synaptic transmission and postnatal 

development of neuronal circuits. 

 

Teaching activities 
 

We teach neurophysiology to medical under-

graduates in lectures and practical courses. Lectures 

are designed for students to learn basic mechanisms 

underlying the generation of electrical signals, 

synaptic transmission and their regulations in the 

nervous system, and roles of the spinal cord, brain 

stem, and cerebellum in sensorimotor functions. 

Students also learn how functional neural circuits in 

the brain are formed and matured during postnatal 

development. In the practical courses, students 

perform two types of classical neurophysiology 

experiments. First, students make intracellular 

recordings from frog skeletal muscle fibers and 

examine the endplate potential for understanding the 

basic properties of synaptic transmission. Second, 

students record an electromyogram (EMG) from 

human gastrocnemius muscles and learn how the 

stretch reflex works.  

We accept Free-Quarter students. Students are 

encouraged to experience patch-clamp recordings 

from neurons either in brain slices or in dissociated 

cultures, or to experience recordings of neuronal 

activities from living animals. 

For the training of Master and Ph.D. course students, 

we have a weekly conference to discuss current 

research activities. A laboratory member summarizes 

his/her recent experimental data or presents papers 

closely related to his/her research.  

 

Research activities 
 

The brain consists of neuronal circuits in which 

neurons are connected through numerous synapses. To 

understand brain function, it is necessary to elucidate 

mechanisms of synaptic transmission and those 

underlying changes in synapses related to 

development, learning, and memory (synaptic 

plasticity). We take various methodological 

approaches including electrophysiology, 

pharmacology, morphology, and genetic engineering 

of mice. We particularly focus on observing neuronal 

activities in real-time in intact neurons. We use 

whole-cell patch clamp recording, calcium imaging, 

and two-photon imaging and their combinations in 

various preparations (cultured neurons, brain slices, 
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and intact animals) and investigate molecular 

mechanisms of synaptic transmission and plasticity.  

The main subjects of our research are as follows 

 

(1) Refinement of synaptic organization during 

cerebellar development:  

In early postnatal days, all Purkinje cells in the 

cerebellum are innervated by multiple climbing fibers. 

These surplus climbing fibers are eliminated 

eventually with the progress of postnatal development, 

and most Purkinje cells become innervated by single 

climbing fibers by the end of the third postnatal week 

in mice. We investigate the mechanisms of how single 

climbing fibers are selected and how the surplus 

climbing fibers are eliminated. 

 

(2) Retrograde synaptic modulation mediated by 

endogenous cannabinoids:  

We reported in 2001 that endogenous cannabinoids 

are released from postsynaptic neurons in an 

activity-dependent manner, act retrogradely onto 

presynaptic cannabinoid receptors, and suppress 

transmitter release. Since then, we have been 

investigating the mechanisms of this retrograde 

modulation. We are also interested in elucidating the 

physiological significance of this phenomenon 

including learning and memory, addiction, and 

anxiety. 

  

(3) Neural Activity and its function in intact animals: 

To understand the representation of information by 

specific neurons and their functions in vivo, we record 

and regulate neural activity in intact animals during 

behavioral tasks by using two-photon microscopy, 

miniaturized microscopy, and optogenetics. Alongside 

these, we are also developing various techniques to 

facilitate these in vivo experiments. 
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Introduction and Organization 
 

Our department was founded in 1885 and 

collaborates with the Department of Systems 

Pharmacology in the education of undergraduate 

medical students. 

 

Teaching activities 
 

Pharmacology lectures and laboratory courses for 

the medical students are given by the staff members of 

both Departments of Pharmacology. We also invite 

seven outside expert lecturers to cover rapidly 

developing fields in pharmacology and related 

medical sciences. The laboratory courses include both 

traditional and advanced pharmacological experiments. 

A new intensive laboratory course for medical 

students started in the year 2001, and we participated 

in the program. We also give lectures for graduate 

students including master course students and Ph.D. 

candidates. 

 

Research activities 
 

A goal of our research is to elucidate regulation 

mechanisms of cell function through the development 

of novel technologies. The main subjects of our 

research are as follows. 

 

1) Development of high-performance fluorescence 

probes for visualizing neurotransmitters 

Imaging techniques which visualize neurotransmitters 

in living neurons are powerful methods to understand 

the mechanism underlying synaptic transmission in 

neuronal circuits. To facilitate this process, we 

developed a high-throughput screening system based 

on 96-well plate format protocol. After screening, we 

obtained high-performance glutamate probes showing 

large fluorescence changes upon glutamate binding. 

This result indicates that our screening system should 

be applicable to develop fluorescence probes for 

signaling molecules other than glutamate in short 

periods. 

 

2) Study of the mechanism underlying the exocytosis 

of neurotransmitter 

For understanding of regulation mechanism 

underlying neuronal circuit in mammalian central 

nervous system, elucidation of the neurotransmitter 

release machinery is indispensable. Aiming at imaging 

neurotransmitter glutamate, we developed a novel 

optical glutamate probe by our high-throughput 

screening system as described above. Using this probe, 

we successfully visualized presynaptically released 

glutamate with a single synapse resolution in cultured 

hippocampal neurons. We quantitatively analyzed 

released glutamate at individual synapses and revealed 
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that single hippocampal synapses contain several 

release units. Furthermore, we have succeeded in 

imaging spatiotemporal dynamics of glutamate in the 

extrasynaptic space in brain slices and in vivo. This 

study demonstrated that bursting synaptic activities 

cause glutamate spillover from the synaptic cleft to 

activate perisynaptic metabotropic glutamate receptors, 

and will provide a basis for the research of 

extrasynaptic glutamate transmission that is involved 

in many important brain functions. These results 

indicate that our glutamate probe is useful to directly 

assess synaptic functions including presynaptic 

modulation and plasticity.  

 

3) Analysis of supra-molecular assemblies of 

synaptic molecules in central synapse  

Recently, nanoscale molecular distribution in synapses 

is suggested to be a key determinant of synaptic 

function. To reveal the relationship between the nano-

scale molecular assemblies and synaptic functions, we 

are trying to perform a super resolution microscopic 

analysis in combination with glutamate imaging. 

These advanced imaging techniques revealed that 

dynamics of neurotransmitter release is precisely 

controlled by the highly coordinated nanoscale 

molecular assemblies of presynaptic molecules. We 

are also trying to identify the functional changes in 

nanoscale molecular assemblies in psychiatric disease 

model. 
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Teaching activities 
 

Our department, in collaboration with the depart-

ment of cellular and molecular pharmacology, takes 

responsibility for lectures and laboratory courses on 

pharmacology for the undergraduate students of the 

faculty. There are 39 lectures per year including those 

given by seven invited lectures to cover specialized 

and currently highlighted fields in pharmacology. We 

offer several laboratory courses, and all the members 

of the department participate in the courses to provide 

close consultation for the students. 

For the graduate students, there are series of 

seminars on physiology and neuroscience. We also 

have research seminars to discuss and stimulate the 

research activities of the graduate students in the 

department. 

 

Research activities 
 

Department of systems pharmacology is conducting 

research to establish organism-level systems biology 

and pharmacology using sleep-wake cycle as a model 

system, which is common to organisms with a central 

nervous system and one of the main factors that 

dictate the dynamics of social behavior. With our 

members from different backgrounds, we would like 

to realize systems biology at the organism level 

including human, leading to greater understanding and 

even control of organismal pathophysiology. To this 

end, we specifically focus on the cellular circuits 

controlling the sleep/wake cycle and address the 

hourglass mechanism of sleep, a homeostatic- and 

circadian-dependent regulation of sleep amount and 

timing. We are also planning on multi-scale research 

activities covering a series of length scales; 

molecule-to-cell, cell-to-tissue, and tissue-to-organism 

to envision such complicated underlying mechanism. 

We have been devoting our research to two 

technological challenges; 1) next-generation mam-

malian reverse genetics, where we can produce 
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genetically modified mice in a high-throughput 

fashion, 2) system-level identification and analysis of 

cellular circuits in the whole-organ (especially, the 

whole-brain) and whole-body, where we can identify 

individual cells or cellular circuits in the whole-organ 

and whole-body. Combined with these techniques, we 

investigate how the average (diurnality or 

nocturnality), the dispersion (the length of sleeping 

time), and the amount (insomniac or hypersomniac 

responses) of sleep during circadian time are 

determined by environments and history of activities. 

In addition, we are developing human sleep analysis 

techniques using wearable devices, and aim to realize 

a series of human sleep studies that incorporate 

large-scale human sleep phenotyping, genomic 

analysis, and proof of causality using animal models. 

 

1) Next-generation mammalian reverse genetics 

In the conventional method for production of 

genetically-modified mice, a single line of 

gene-targeted ES cells is injected into host embryos 

(typically use blastocysts) to generate chimera mice 

comprising a mixture of ES- and host-derived cells. In 

addition, multiple mating procedures are needed to 

generate the desired genetically modified mouse strain, 

which typically takes from 9 months to several years. 

Such multiple rounds of mating procedures are 

necessary to produce gene knockout / knock-in mice 

in the conventional method, which was usually a 

bottleneck to promote organism-level system biology. 

Therefore, we propose the concept of "next-generation 

mouse genetics" which creates genetically modified 

mice without mating and uses it for analysis. We 

implemented the concept by developing the 

triple-CRISPR method (Sunagawa et al., Cell Rep. 

2016) and the ~100% ES cell-derived mice (ES mice) 

production method (Ode et al., Mol. Cell 2017; Ukai 

et al. Nat Protoc. 2017). 

 

2) System-level identification and analysis of cellular 

circuits in the whole-organ and whole-body 

The comprehensive identification of molecular 

circuits at the organism level also requires accurate 

(>90%) phenotype analysis. In neuroscience, 

sleep/wake behavior is an intriguing phenotype, 

because sleep disorders (e.g., insomnia or 

hypersomnia) are sensitive and informative symptoms 

of almost all psychological disorders. Sleep/wake 

states have been characterized in humans by 

electroencephalography (EEG) and electromyography 

(EMG). Characteristic EEG/EMG patterns during 

sleep and waking are preserved in mammals and can 

be measured by electrodes surgically implanted in the 

brain and muscles. However, such recording requires 

special surgical skills, and the surgery is highly 

invasive, requiring a long recovery period (more than 

10 days) after implantation before sleep/wake 

recording. Furthermore, the EEG/EMG data are often 

manually annotated and classified into sleep/wake 

phenotypes by visual assessment, which can be time 

consuming and somewhat subjective. To develop a 

scalable, non-invasive, fully automated sleep/wake 

recording method for comprehensive studies, we have 

developed 1) an automated EEG/EMG analysis 

software (FASTER) (Sunagawa et al., Genes Cell 

2013), 2) a respiration-based, non-invasive, fully 

automated system (SSS) (Sunagawa et al., Cell Rep. 

2016). 

To highlight the regulatory cellular networks in the 

sleep/wake rhythm, we facilitate identifying 

sleep/wake regulating cells in the whole-brain in a 

comprehensive and parallelized manner. CUBIC 

(Clear, Unobstructed Brain/Body Imaging Cocktails 

and Computational Analysis) is a great leap forward. 

It offers a simple tissue clearing protocol by using 

aminoalcohols and an unprecedented rapid 

whole-brain and whole-body imaging at single-cell 

resolution (represented by Susaki et al., Cell, 2014; 

Tainaka et al., Cell 2014; Tainaka et al., Cell Rep. 

2018; Murakami et al., Nat. Neurosci. 2018). The 

development of the CUBIC method has evolved into 

the development of microscopes for high-speed 

imaging (Matsumoto et al., Nat. Protoc. 2019), the 

extension of technology for immunostaining of 

three-dimensional tissues (Susaki et al., Nat. Commun. 

2020), and the development of a data analysis 

platform for whole-brain single-cell analysis (Mano et 

al., Cell Rep. Methods 2021). We have also published 

results of the application of CUBIC to organs other 

than the brain through collaborative research. 

 

3) Mechanism of dynamic homeostasis in sleep/wake 

cycle: phosphorylation hypothesis of sleep 

Sleep amount during a day is under homeostatic 



 39

control, in which sleep pressure accumulates during 

awake time and gradually decreases during sleep. 

Sleep deprivation further promotes the accumulation 

of sleep pressure, resulting in the longer/deeper sleep 

in the next cycle. The required sleep duration in a day 

is mostly determined genetically as evident from the 

fact that each animal spices shows characteristic 

different sleep duration. However, detailed molecular 

mechanisms underlying the control of sleep duration 

in mammals are still elusive. Using triple-target 

CRISPR, SSS, and CUBIC techniques together with a 

computational model that simulates the membrane 

potential of cortex neuron regulated by a group of ion 

channels, we have discovered and proposed that 

Ca2+-dependent neuronal hyperpolarization pathway 

affects sleep duration in mammals (Sunagawa et al., 

Cell Reports 2016; Tatsuki et al., Neuron 2016; 

Yoshida et al. PNAS 2019; Yamada et al., iScience 

2022).  

We have further been investigating molecules that 

regulate the transition and consolidation of sleep and 

awake phases. In this regard, we have reported a 

phenotype of Chrm1 and Chrm3 double-knockout 

mice produced by triple-CRISPR technology, which 

showed a complete loss of REM sleep (Niwa et al., 

Cell Rep. 2018; Yamada and Ueda, Front. Neurosci. 

2020). These results were the first report of essential 

genes of REM sleep. This study also indicated that 

REM sleep, defined through EEG-EMG recordings, is 

not critical for the survival of animals. 

In the process of investigating the relationship 

between Ca2+-dependent regulation of neuronal 

activity and sleep, we discovered CaMKIIα/β as the 

first sleep-inducing protein kinase in mammals 

(Tatsuki et al., Neuron 2016). Since then, the 

relationship between protein phosphorylation and 

sleep regulation has been suggested by multiple 

genetic and biochemical findings—leading to the 

proposal of phosphorylation hypothesis of sleep (Ode 

and Ueda, Front. Psychol. 2021). Phosphorylation/

dephosphorylation-mediated protein regulation 

represents a promising target in sleep–wake regulation 

because it can occur on variable dynamics and time 

scale from minutes to hours (Sugai et al., Cell Rep. 

2017; Yamaguchi et al., iScience 2021). Furthermore, 

we analyzed the mouse sleep phenotype induced by 

comprehensive mutagenesis of CaMKIIβ at all 

residues (serine and threonine) that can be regulated 

by autophosphorylation, and found that CaMKIIβ 

promotes sleep by controlling sleep "induction" and 

"maintenance" according to its own phosphorylation 

states (Tone et al., PLOS Biol. 2022; Wang et al., 

Front. Syst. Neurosci. 2022). 

 

4) The development of “Human system biology” 

through the analysis of sleep-wake dynamics as a 

model platform 

 

Do molecular mechanisms at the single amino acid 

residue level, such as specific protein phosphorylation, 

control the organism-level phenotype including 

human sleep-wake cycle? We will ask this question 

leveraging mouse genetics as a springboard to validate 

genotype–phenotype relationships.  

We have elaborated our technology platforms for 

highly precise, large-scale, non-invasive measure-

ments of sleep patterns, derived in mice, to humans. 

We developed a novel algorithm, ACCEL, which 

classifies sleep and wake with high sensitivity and 

specificity by using jerk of arm movement recorded 

by wristwatch-type accelerometers (Ode et al., 

iScience 2022). Using ACCEL, we estimated the 

sleep-wake dynamics from the arm acceleration data 

of 100,000 people registered in the UK biobank, and 

succeeded in classifying human sleep patterns into 16 

types (Katori et al., PNAS 2022). Based on the 

ACCEL and sleep classification methods, we are 

working on social implementation of "sleep checkup" 

that will allow many people in our society to 

understand their own sleep status and trigger 

necessary changes in their own sleep behavior. 

Humans provide a rich source of information on 

the roles of genetic and environmental factors in 

sleep–wake control. We hope that our research results 

will contribute to the understanding of sleep disorders, 

circadian rhythm disorders, and associated psychiatric 

and neurodegenerative diseases, and to the search for 

therapeutic strategies. 
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Introduction and Organization 
 

Department of Pathology and Diagnostic Pathology is 

responsible for the practice of diagnostic pathology, 

education, and research in cooperation with 

Department of Pathology of the University Hospital. 

Our aim is to perform pathology as an important part 

of clinical medicine as well as to establish “next 

generation pathology” incorporating cutting-edge 

science and technology. 

Dr. Yamazawa took a leave of absence on March 

31, 2022, and left for the United States to engage in 

medical research. Drs. Kudo (Department of 

Pathology, Hospital) and Kondo (Department of 
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Pathology and Diagnostic Pathology) became research 

associates on Apr 1. Dr Kudo moved to Toranomon 

Hospital on Jul 1. Dr Koinuma joined as an associate 

professor on Aug 1 and Dr. Yasunaga moved to the 

Department of Pathology of the hospital.  

Two postgraduate students (Yamamoto and 

Kashima) finished the course and received Ph.D. In 

the new fiscal year, 2023, three new students will 

enter the postgraduate course, and there will be 13 

postgraduates. 

We are responsible for the pathology practice of 

the University of Tokyo Hospital and are carrying 

forward the morphology-based research targeting 

human diseases. As for the education of the medical 

students, we take charge of the following courses: 

General Pathology Course for the 1st grade medical 

students in collaboration with Department of 

Molecular Pathology, Systemic Pathology for the 2nd 

grade, Elective Clinical Clerkship for the 4th grade, 

and Clinical Clerkship for the 3rd/4th grade students. 

Programs for postgraduates and junior residents are 

also included in our education activities. 

"Tsunagu"- Fukushima-Kanto Pathology- 

Forensic Pathology Cooperation Program was planned 

in collaboration with Fukushima Medical University 

and Juntendo University, headed by Prof. Okabe, the 

dean of Graduate School. The program has been 

adopted as one of Activation Program of Basic 

Researcher Training of the Ministry of Education, 

Culture, Sports, Science and Technology. During four 

years between FY2018 and FY2021, 13 postgraduate 

students were trained to be specialized in "death 

investigation, remote pathology diagnosis, and 

genomic medicine" with the training system oriented 

to region support by rotating among universities. We 

hope the students who joined this program will be 

future leaders in pathology and forensic medicine. We 

also hold an annual seminar to recruit high school 

students who aim to be pathologists and forensic 

scientists.   

 

Teaching activities 
 

We provide General Pathology Course for the 1st 

grade of undergraduate students, especially in 

morphology. 

Each class of Systemic Pathology Course and 

exercises are held in parallel with that of Systemic 

Medicine Course. All the courses and exercises were 

conducted in person as those were before COVID-19, 

incorporating with the web system to access whole 

slide imaging. Students can look at pathology slides 

online, and this system works effectively in student 

education.  

In Clinical Clerkship for all 3rd/4th grade medical 

students, following courses are included; autopsy 

pathologic practices with a case presentation by paired 

students, surgical pathologic practices using various 

tumor sections, and a tour of the pathology laboratory.  

Both Clinical Clerkship course (4th grade) and 

Free Quarter program (1st/2nd grade) accepted several 

students. 

We also set up the lecture series of “Infection/

Immunology/Cancer II” and “Tumor Pathology. We 

also provided an intensive exercise course, 

“Integration of Neuropathology/Radiology/Clinics”. 

 

Research activities 
 

We explore the diagnosis and pathogenesis of disease, 

especially focusing on gastrointestinal oncogenesis. 

Ongoing project includes exploration of highly 

aggressive type of gastric cancer with fetal phenotype 

(e.g. AFP-producing gastric cancer) to clarify its 

pathogenesis, genomic abnormalities and to find 

therapeutic targets (Drs. Koinuma, Shinozaki-Ushiku, 

Kunita, Rokutan, Kuroda, Iwasaki and Kondo). We 

are also working on research projects of digestive 

system cancers, such as cancer immune 

microenvironment, Epstein-Barr virus-positive gastric 

cancer, hereditary gastric tumors, duodenal cancer, 

and pancreatobiliary cancers. 

Our department has pathologists with different 

expertise, and they are engaged in specific research 

projects. The research covers brain tumors and 

neurodegenerative disease (Drs. Ikemura and 

Hakozaki), Epstein-Barr virus-associated neoplasms 

(Drs. Shinozaki-Ushiku, Abe and Hinata), liver and 

pancreatobiliary tumors (Drs. Tanaka and Yasunaga), 

and lung cancer (Dr. Suzuki). We also collaborate with 

other laboratories in and outside the University to 

develop new technologies such as AI, tissue clearing 

technique, and tissue processing robots in pathology 

practice (Drs. Abe and Hinata). 
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Introduction and Organization 
 

The Department of Molecular Pathology has a history 

of more than 120 years, originating from the Second 

Department of Pathology, of which the first professor 

was Dr Katsusaburo Yamagiwa, who succeeded in 

inducing artificial cancer by applying coal tar to rabbit 

ears. In November 2022, Yasuhiro Yamada was 

transferred from the Institute of Medical Science, 

University of Tokyo, to succeed Professor Kohei 

Miyazono, who retired in March 2022. The department 

has been conducting basic research on cancer at the 

organismal level as well as research on tissue 

regeneration and aging. As of the end of March 2023, 

the department comprised one professor and two 

assistant professors, in addition to two researchers, ten 

postgraduate students and two technical experts. 

 

Teaching activities 
 

Our department takes responsibility for lectures on 

“General Pathology” for undergraduate students of the 

Faculty of Medicine in collaboration with the 

Department of Human Pathology. Since we believe it is 

very important for medical students to study basic 

oncology, we teach basic tumor biology in our lectures 

on General Pathology. Given that the function of 

oncogenes and cancer-suppressor genes, the 

mechanism of viral carcinogenesis, cancer 

epidemiology, cancer genetics, the mechanism of 

cancer invasion and metastasis as well as cancer 

epigenetics are important issues in cancer biology, we 

give intensive lectures on these topics. Practical 

training included experiments on immunostaining of 

tumor tissue. During systematic lectures on oncology, 

we hope that undergraduate students will get an 

overview of cancer biology. We also supervise the 

research activities of the graduate students of the 

department. 

Our laboratory is located on the 11th floor of the 

Research Building of the Graduate School of Medicine. 

The Department of Molecular Pathology holds weekly 

progress meetings in the department and a weekly 

journal club to provide research guidance to students. 

 

Research activities 
 

Epigenetic regulation plays a critical role in cell fate 

specification during normal development and stable 

maintenance of somatic cell fate. Impairment in 

epigenetic regulation is often associated with various 

diseases such as cancer. Recent studies also imply that 

altered epigenetic regulation is involved in cells of 

aged organisms. Together, maintaining proper 

epigenetic regulation is crucial for the healthy life of 

organisms. 

 

The development of reprogramming technologies, as 

represented by iPS cell derivation, has enabled to 

control of somatic cell fate. The reprogramming 

process involves dynamic changes in epigenetic 

modifications. Taking advantage of reprogramming 

technology, we have devised reprogrammable mouse 
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models in which epigenetic regulation and eventually 

cell fate can be altered in vivo. By inducing 

perturbation of epigenetic regulation and a cellular 

identity at the organismal level, we aim to elucidate the 

impact of epigenetic regulation on pathogenesis and 

aging. Finally, we aim to develop a means for disease 

treatment, tissue regeneration, and rejuvenation 

through epigenetic regulation with reprogramming 

technologies. 

 

Our effort should promote interdisciplinary research 

that connects a wide range of research fields, which 

eventually contributes to the development of novel 

strategies to control the detrimental effects of diseases 

and aging in humans. 

  

From 2017, our research has been supported by a 

CREST program “Clarification of the Mechanism of 

Individual’s Functional Impairment over the Entire 

Life Course” from Japan Agency for Medical Research 

and Development (AMED) (22gm1110004h9906). 

From 2022, our research is also supported by a Project 

for Promotion of Cancer Research and Therapeutic 

Evolution (P-PROMOTE) (22ama221201h0001) and 

by a Research Center Network for Realization of 

Regenerative Medicine (22bm1223002h0001), both 

from AMED.  

 

Followings are research projects conducted at our 

laboratory in 2022. 

 

1) Dissecting cancer biology with reprogramming 

technology 

Epigenetic regulation plays a critical role in the cellular 

differentiation, the stable maintenance of cellular 

identity, and the reprogramming process. 

Accumulating evidence suggests that epigenetic 

abnormalities represented by abnormal DNA 

methylation have been involved in various diseases. We 

are interested in unveiling epigenetic regulation in 

cellular differentiation, the maintenance of cellular 

identity, and the pathogenesis including cancer. Taking 

advantage of reprogramming technology, we have 

devised reprogrammable mouse models in which 

epigenetic regulation and eventually cell fate can be 

altered in vivo. By analyzing in vivo reprogramming 

process, we aim to uncover the epigenetic regulation in 

cancer development, cancer cell maintenance, and 

progression. Finally, we will try to develop a novel 

approach targeting epigenetic regulation to treat cancer 

patients. 

 

2) In vivo reprogramming for tissue regeneration and 

rejuvenation 

We have devised in vivo reprogramming systems 

(Reprogrammable Mouse) in which iPS cells can be 

induced in living mice. Recent analyses of 

Reprogrammable Mice have revealed unappreciated 

mechanisms regarding senescence, tissue regeneration, 

and rejuvenation. By analyzing the response to cell fate 

perturbations at the organismal level, we aim to clarify 

the molecular basis of aging and tissue regeneration. 

Furthermore, we apply these reprogramming systems 

to develop innovative strategies for tissue regeneration 

and rejuvenation. 

 

3) Expansion of mature islet cells as a regenerative 

strategy targeting diabetes 

We showed that a MYCL-mediated reprogramming 

expands functional islet cells. We aim to apply these 

methods to islet transplantation therapy through 

amplification of cadaveric islet cells in vitro. We also 

try to induce the proliferation of mature islet cells in 

vivo by gene therapy. The goal of our study is to 

develop regenerative medicine and restore the function 

of aging pancreatic islets using reprogramming 

technology. 
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Introduction and Organization 
 

Following the retirement of Professor Masanori 

Hatakeyama, who served as department head until 

March 2022, Professor Makoto Takeda assumed the 

position in September 2022. Currently, one professor 

(Takeda), one associate professor (Katoh), and one 

assistant professor (Akahori) are engaged in research 

and educational activities. 

 

Teaching activities 
 

In a series of lectures (totally 64 hr) and laboratory 

courses (36 hr), the following subjects are covered. 

1) Molecular biology of bacteria, phages, and animal 

viruses 

2) Mechanisms of microbial diseases 

3) Laboratory diagnosis of pathogenic microbes 

4) Infection control and biosafety 

5) Application of microbial organisms for bio-

technology 

6) Socioeconomic impact of microbial diseases 

 

Research activities 
 

Our laboratory mainly studies respiratory RNA viruses, 

such as paramyxoviruses, coronaviruses, and influenza 

viruses. Our goal is to contribute to society by 

elucidating molecular mechanisms of diseases caused 

by these viruses. We also aim to contribute to modern 

medicine by developing new technologies for 

recombinant viruses. In our research on the 

mechanisms of paramyxovirus replication and 

pathogenesis, we search for host factors required for 

paramyxoviruses such as measles virus and mumps 

virus to multiply in cells and study the pathogenic 

mechanisms by clarifying their interactions with viral 

proteins. In the study of the activation mechanism of 

respiratory viruses by host proteases, we have revealed 

that membrane fusion proteins of various respiratory 

viruses, including the novel coronavirus SARS-CoV-2, 

are activated by a protease called TMPRSS2 in the host 

cell. In addition, we have been researching the 

development of viral vectors and their application to 

vaccine development, making full use of the 

paramyxovirus gene manipulation technology we have 

studied over the years. 

 

Role of host protease TMPRSS2 in novel 

coronavirus SARS-CoV-2 infection 

In cultured cells, SARS-CoV-2 infects cells by 

multiple pathways using different host proteases. We 

have shown that the infection pathway using furin and 

TMPRSS2 (early entry pathway) is particularly 

important for SARS-CoV-2 infection. However, recent 

studies have reported that the early entry pathway is not 

essential for the infection of the Omicron variant, 

which has recently become a significant epidemic 

strain, and that the cathepsin-dependent pathway in 

endosomes (late entry pathway) is the primary route. 

Our study also confirmed that the Omicron variant in 

cultured cells is mainly infected using the late entry 
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pathway. However, in the airways of TMPRSS2 

knockout mice, Omicron variant infection was also 

severely restricted, as was the case with other variant 

strains and the Wuhan strain in the early stages of the 

epidemic. Thus, in vivo, transmission of the Omicron 

variant was confirmed to utilize the TMPRSS2-

dependent early entry pathway. In conclusion, the early 

entry pathway using TMPRSS2 was shown to be 

critically important for the infection of SARS-CoV-2, 

including the Omicron variant. 

 

Demonstration of bacterium-free very rapid reverse 

genetics system using mumps virus 

Mononegaviruses (non-segmented negative-

stranded RNA viruses) include many medically 

important viruses such as measles virus, mumps virus, 

and RS virus. In the study of mononegaviruses, genetic 

engineering techniques for producing recombinant 

viruses are essential, however, in conventional methods, 

the full-length genome of the virus must be introduced 

into a plasmid and amplified in E. coli, which is time-

consuming and introduces mutations in E. coli. Thus, 

we attempted to develop an E. coli-free full-length 

genome construction of mumps virus, as an example of 

mononegaviruses. 

We succeeded in constructing a full-length genome by 

linking and amplifying the mumps virus genome, 

which was divided into four fragments, by PCR or the 

OriCiro Cell-Free Cloning System. The full-length 

viral genomic DNA was transfected into BHK cells 

expressing T7 polymerase together with helper 

plasmids, and then the cells were co-cultured with Vero 

cells. Importantly, the virus was rescued in a shorter 

time with this method than with the conventional 

plasmid-based method. Our newly developed rapid 

genome construction method without using E. coli is 

useful for genetic manipulation of mononegaviruses. 

 

SNARE protein USE1 is involved in the 

glycosylation and the expression of mumps virus 

fusion protein and important for viral propagation 

We searched for host factors involved in the 

propagation of mumps virus, which is a causative agent 

of mumps, using a proximity-labeling method. The 

biotin ligase TurboID was split into N-terminal and C-

terminal domains and introduced into the cytoplasmic 

regions of two membrane proteins (F and HN proteins, 

respectively) of mumps virus. The two membrane 

proteins were co-expressed in cells and biotin was 

added. The resulting biotinylated proteins were 

purified with streptavidin and identified by mass 

spectrometry, resulting in the identification of 638 

proteins as host factors localized close to the 

cytoplasmic regions of F and HN proteins. Gene 

ontology and interactome analyses showed that the 

factors categorized in "Vesicle transport" formed the 

largest cluster. Next, 26 proteins were selected from the 

factors classified as "Vesicle transport" based on the 

results of mass spectrometry analysis, and siRNA 

targeting for each factor was transfected into A549 cells. 

Forty-eight hours after transfection, the cells were 

infected with the AcGFP-expressing mumps virus, and 

the effect on viral growth was examined using the 

brightness of AcGFP. The results showed that the 

knockdown of 6 out of 26 factors significantly 

suppressed viral growth. Among them, we focused on 

USE1, a SNARE subfamily protein that interacts with 

F proteins in the ER, and analyzed its role in mumps 

virus infection. The results of the fusion assay and 

endoglycosidase assay indicated that USE1 is a host 

factor that contributes to the stability and glycosylation 

of F protein by regulating the transport of F protein 

between ER and Golgi. 

 

References 
 

1. Bae C, Katoh H, Wakata A, Sakata M, Kato F, 

Takeda M: Demonstration of bacterium-free very 

rapid reverse genetics system using mumps virus. 

Microbiol Immunol 67:44-47, 2023.  

2. Takashita E, Fujisaki S, Morita H, Nagata S, Miura 

H, Nagashima M, Watanabe S, Takeda M, 

Kawaoka Y, Hasegawa H: Assessment of the 

frequency of SARS-CoV-2 Omicron variant escape 

from RNA-dependent RNA polymerase inhibitors 

and 3C-like protease inhibitors. Antiviral Res 

216:105671, 2023. 

3. Ono T, Hashimoto K, Kume Y, Chishiki M, Okabe 

H, Sato M, Norito S, Aso J, Sada M, Mochizuki I, 

Mashiyama F, Ishibashi N, Suzuki S, Sakuma H, 

Suwa R, Kawase M, Takeda M, Shirato K, Kimura 

H, Hosoya M: Molecular Diversity of Human 

Respiratory Syncytial Virus before and during the 

COVID-19 Pandemic in Two Neighboring 



 52 

Japanese Cities. Microbiol Spectr 11:e0260622, 

2023. 

4. Takahashi T, Akagawa M, Kimura R, Sada M, 

Shirai T, Okayama K, Hayashi Y, Kondo M, 

Takeda M, Ryo A, Kimura H: Molecular 

evolutionary analyses of the fusion protein gene in 

human respirovirus 1. Virus Res 333:199142, 2023. 

5. Miyano S, Vynnycky E, Pattamavone C, Ichimura 

Y, Mori Y, Nouanthong P, Phounphenghack K, 

Tengbriacheu C, Khamphaphongphane B, Franzel 

L, Yang TU, Raaijimarkers H, Komada K, Ota T, 

Funato M, Takeda M, Hachiya M: Comparison of 

population-based measles-rubella immunoglobulin 

G antibody prevalence between 2014 and 2019 in 

Lao People's Democratic Republic: Impacts of the 

national immunization program. Int J Infect Dis 

129:70-77, 2023.  

6. Okura T, Tahara M, Otsuki N, Sato M, Takeuchi K, 

Takeda M: Generation of a photocontrollable 

recombinant bovine parainfluenza virus type 3. 

Microbiol Immunol 67:204-209, 2023. 

7. Kidokoro M, Shiino T, Yamaguchi T, Nariai E, 

Kodama H, Nakata K, Sano T, Gotou K, Kisu T, 

Maruyama T, Kuba Y, Sakata W, Higashi T, Kiyota 

N, Sakai T, Yahiro S, Nagita A, Watanabe K, 

Hirokawa C, Hamabata H, Fujii Y, Yamamoto M, 

Yokoi H, Sakamoto M, Saito H, Shibata C, Inada 

M, Fujitani M, Minagawa H, Ito M, Shima A, 

Murano K, Katoh H, Kato F, Takeda M, Suga S; 

Surveillance Team for Mumps Virus in Japan: 

Nationwide and long-term molecular 

epidemiologic studies of mumps viruses that 

circulated in Japan between 1986 and 2017. Front 

Microbiol 13:728831, 2022. 

8. Iwata-Yoshikawa N, Kakizaki M, Shiwa-Sudo N, 

Okura T, Tahara M, Fukushi S, Maeda K, Kawase 

M, Asanuma H, Tomita Y, Takayama I, Matsuyama 

S, Shirato K, Suzuki T, Nagata N, Takeda M: 

Essential role of TMPRSS2 in SARS-CoV-2 

infection in murine airways. Nat Commun 13:6100, 

2022.  

9. Seki F, Takeda M: Novel and classical 

morbilliviruses: Current knowledge of three 

divergent morbillivirus groups. Microbiol 

Immunol 66:552-563, 2022. 

10. Wakata A, Katoh H, Kato F, Takeda M: Nucleolar 

protein Treacle is important for the efficient growth 

of mumps virus. J Virol 96:e0072222. doi: 10.1128/ 

jvi.00722-22.  

11. Liu Y, Katoh H, Sekizuka T, Bae C, Wakata A, Kato 

F, Sakata M, Yamaji T, Wang Z, Takeda M: SNARE 

protein USE1 is involved in the glycosylation and 

the expression of mumps virus fusion protein and 

important for viral propagation. PLoS Pathog 

18:e1010949, 2022.  

12. Mori Y, Sakata M, Sakai S, Okamoto T, Nakatsu Y, 

Taguwa S, Otsuki N, Maeda Y, Hanada K, 

Matsuura Y, Takeda M: Membrane sphingomyelin 

in host cells is essential for nucleocapsid 

penetration into the cytoplasm after hemifusion 

during rubella virus entry. mBio 13:e0169822.  

13. Shirato K, Matsuyama S, Takeda M: Less frequent 

sequence mismatches in variants of concern (VOCs) 

of SARS-CoV-2 in the real–time RT–PCR assays 

developed by the National Institute of Infectious 

Diseases, Japan. Jpn J Infect Dis 75:96-101, 2022.  

14. Takashita E, Yamayoshi S, Fukushi S, Suzuki T, 

Maeda K, Sakai-Tagawa Y, Ito M, Uraki R, 

Halfmann P, Watanabe S, Takeda M, Hasegawa H, 

Imai M, Kawaoka Y: Efficacy of Antiviral Agents 

against the Omicron Subvariant BA.2.75. N Engl J 

Med 387:1236-1238. 

15. Takashita E, inoshita N, Yamayoshi S, Sakai-

Tagawa Y, Fujisaki S, Ito M, Iwatsuki-Horimoto K, 

Halfmann P, Watanabe S, Maeda K, Imai M, 

Mitsuya H, Ohmagari N, Takeda M, Hasegawa H, 

Kawaoka Y: Efficacy of antiviral agents against the 

SARS-CoV-2 Omicron BA.2 variant. N Engl J Med 

386:1475-1477, 2022. 

16. Takashita E, Kinoshita N, Yamayoshi S, Sakai-

Tagawa Y, Fujisaki S, Ito M, Iwatsuki-Horimoto K, 

Chiba S, Halfmann P, Nagai H, Saito M, Adachi E, 

Sullivan D, Pekosz A, Watanabe S, Maeda K, Imai 

M, Yotsuyanagi H, Mitsuya H, Ohmagari N, Takeda 

M, Hasegawa H, Kawaoka Y: Efficacy of antibodies 

and antivirals against a SARS-CoV-2 omicron 

variant. N Engl J Med 386:995-998, 2022. 

17. Kitai Y, Sato K, Shirato K, Ohmiya S, Watanabe O, 

Kisu T, Ota R, Takeda M, Kawakami K, Nishimura 

H: Variation in thermal stability among respiratory 

syncytial virus clinical isolates under non-freezing 

conditions. Viruses 14:679, 2022. 

18. Shirato K, Kakizaki M, Tomita Y, Kawase M, 

Takeda M: Detection of the ORF1 gene is an 



 53

indicator of the possible isolation of severe acute 

respiratory syndrome coronavirus-2. Pathogens 

11:302, 2022. 

19. Saso W, Yamasaki M, Nakakita S, Fukushi S, 

Tsuchimoto K, Watanabe N, Sriwilaijaroen N, 

Kanie O, Muramatsu M, Takahashi Y, Matano T, 

Takeda M, Suzuki Y, Watashi K: Significant role of 

host sialylated glycans in the infection and spread 

of severe acute respiratory syndrome coronavirus 

2. PLOS Pathog 18:e1010590, 2022. 

20. Kanai M, Kamiya H, Okuno H, Sunagawa T, 

Tanaka-Taya K, Matsui T, Oishi K, Kitajima H, 

Takeda M, Mori Y: Epidemiology of congenital 

rubella syndrome related to the 2012-2013 rubella 

epidemic in Japan. J Pediatric Infect Dis Soc. 

29:400-403, 2022. 

21. Okura T, Shirato K, Kakizaki M, Sugimoto S, 

Matsuyama S, Tanaka T, Kume Y, Chishiki M, Ono 

T, Moriishi K, Sonoyama M, Hosoya M, 

Hashimoto K, Maenaka K, Takeda M: 

Hydrophobic alpha-helical short peptides in 

overlapping reading frames of the coronavirus 

genome. Pathogens 11:877, 2022. 



 54 

Department of Infection Control 
and Prevention 

 

 

Professor 

Takeya Tsutsumi, M.D., Ph.D. 

Lecturer 

Sohei Harada, M.D., Ph.D. 

Project Lecturer 

Nobuhiko Satoh, M.D., Ph.D. 

Kazuya Okushin, M.D., Ph.D. 

Research Associate 

Mayo Tsuboi, M.D., Ph.D. 

Daisuke Ohki, M.D., Ph.D. 

Ryu Yoneda, M.D., Ph.D. 

 

Homepage http://square.umin.ac.jp/ut-ict/ 
 

 

Introduction and Organization 
 

The Department of Infection Control and Prevention 

started at first as the Division of Hospital Infection 

Control Services on January 23, 1991. This division 

developed into the Division of Infection Control and 

Prevention on September l, 1993 and the present 

department on June 4, 1994. Currently, our faculty 

consists of one professor, one lecturer, five research 

associates, 12 laboratory technicians, and two office 

assistants. For isolation and identification of 

microorganisms from clinical specimens, we 

amalgamated the microbiology unit from the 

Department of Clinical Laboratory in 2001.  

 

Clinical activities 
 

Our daily activities are as follows:  

1) Surveillance and control of hospital-acquired 

infection, such as infection or colonization of 

methicillin-resistant Staphylococcus aureus and 

other drug-resistant microbes.  

2) Investigation of trends in weekly bases and 

monthly reports to all departments; Screening of 

colonization; monitoring of appropriate use of 

antibiotics.  

3) Microbiological investigation of wards and 

environment.  

4) Detection, investigation, intervention and control 

of the hospital infection outbreak. 

5) Offering of information and advice on HIV-

infected patients’ management. 

6) Direct inquiries and advises on management of 

patients with various infections through ward 

rounds every week. 

 

Education 
 

We have been charged for education of undergraduate 

students on the course of medicine (lectures and 

practical exercises on the infection control for the 4th 

grade students). These lectures and exercises contain 

subjects not only on the hospital infection but also on 

clinical microbiology. We are also engaged in the 
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education of graduate students as well as hospital 

staff. 

For postgraduate education, we have been committed 

to the guidance for new postgraduates and residents on 

the hospital and occupational infection control. We 

have been also offering our information and technique 

on occasions of request.  

 

Research activities 
 

We have been mainly studying on following subjects:  

Several studies are now going with the members of 

department of pharmacy and of surgery. 

1) Development of preemptive strategies for the 

control of healthcare-associated infection 

2) Development of new methods in infection control 

and treatment of viral hepatitis 

3) Mechanisms and molecular epidemiology of 

multi-drug resistant microorganisms 

4) Clinical characteristics and molecular epidemiology 

of hypervirulent Klebsiella pnemoniae infection 

5) Prevention and therapy for COVID-19 

6) Epidemiology of Clostridioides difficile infection 

7) Molecular epidemiological analysis of MRSA 

8) Prevention of endoscope-related infection 

9) Usefulness of environmental monitoring 
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Introduction and Organization 
 

The history of the Department of Immunology, 

formerly the Department of Serology, dates back to 

1918. The department adopted its present name when 

Dr. Tomio Tada took his position as professor and 

chair in 1977. Through his innovative research and 

great contributions to the international community of 

immunologists, Dr. Tada raised the stature of the 

department to a world-renowned status. After Dr. 

Tada’s retirement in 1994, Dr. Tadatsugu Taniguchi, 

presently the project professor of the Department of 

Molecular Immunology at the Research Center for 

Advanced Science and Technology, the University of 

Tokyo, performed cutting-edge, internationally 

recognized research in the field of immunology 

especially cytokine systems in the context of the 

regulation of immunity and oncogenesis. Dr. 

Taniguchi’s major achievements were the discovery of 

interferon- and a new family of transcription factors, 

termed interferon regulatory factors (IRFs).  

On May 2012, Dr. Hiroshi Takayanagi started the 

new laboratory aiming to shed light on two major 

questions; First, why self-tolerance are broken in 

autoimmune diseases? Second, what is the immune 

network among multiple organs including bone and 

neuron?  

 

Teaching activities 
 

All members of our department take very seriously 

their responsibilities to teach and train the next 

generation of scientists. Undergraduate students of the 

faculty take part in departmental class work through 

lectures on immunobiology, immunochemistry and 

molecular immunology as well as practical training by 

way of laboratory courses on basic immunology 

experimental techniques. The education of graduate 

students is based on weekly seminars where students 

present the progress of their own research projects, 

discuss the future directions of their research and the 

research of others, and are exposed to the latest 

cutting-edge questions confronting the research field 

of immunology. We also offer a special training course 

(called ‘free quarter’) of basic and advanced 

biological and immunological techniques to medical 

students. We are also accepting undergraduate 

students as Medical Scientist Training Program in 

faculty of medicine. In fiscal year 2022, special 

lectures for undergraduate students were given by 

internationally recognized scientists, Dr. Shimon 

Sakaguchi (Osaka Univ.), Dr. Hisashi Arase (Osaka 

Univ.), Dr. Hiroshi Kawamoto (Kyoto Univ.), and Dr. 

Tadatsugu Taniguchi (The Univ. of Tokyo).  

Research activities 
 

We aim to achieve further understanding of the 

mechanisms controlling the immune system, focusing 

on the development and function of tissue 

microenvironments in lymphoid organs, such as bone 

and thymus, and molecular basis for lymphocyte 

development and activation. The final goal of our 
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study is to develop epoch-making strategies for the 

treatment of immune disorders such as autoimmune 

diseases and severe infectious diseases.  

 

1) Osteoimmunology  

The bone and immune systems share a variety of 

molecules and interact with each other under 

physiological and pathological conditions, constituting 

the “osteoimmune system” which functions as a 

locomotor organ and a mineral reservoir as well as a 

primary lymphoid organ (Tsukasaki & Takayanagi. 

Nat Rev Immunol., 2019). The bone marrow is a 

primary lymphoid organ that plays a critical role in 

immune cell development. The crucial stromal cell 

types that support hematopoietic cell development in 

the bone marrow have not been clarified. We reported 

the crucial role of osteoblasts in supporting lymphoid 

lineage development within the bone marrow micro-

environment (Terashima et al., Immunity, 2016). The 

mice genetically ablated for osteoblasts exhibited a 

marked reduction of the number of common lymphoid 

progenitor cells in the bone marrow and mature 

lymphocytes in the periphery. Our results showed that 

osteoblasts play a pivotal role in maintenance of 

common lymphoid progenitors through the production 

of IL-7. Furthermore, using a mouse model of sepsis, 

we showed that sepsis rapidly ablated osteoblasts, 

which reduced the common lymphoid progenitor 

number and thereby resulted in peripheral 

lymphopenia. This study demonstrates a reciprocal 

interaction between the immune and bone systems, in 

which acute inflammation induces a defect in bone 

cells resulting in lymphopenia-associated 

immunodeficiency, suggesting that osteoblasts are a 

potential therapeutic target of the treatment of 

inflammatory diseases. 

Osteoclasts are polynuclear cells derived from the 

monocyte/macrophage lineage, which are responsible 

for bone resorption. Aberrant osteoclast function and 

development is involved in the pathogenesis of several 

diseases such as the inflammatory bone destruction 

observed in rheumatoid arthritis as well as post-

menopausal osteoporosis and osteopetrosis. Osteoclast 

development is dependent on TNF family cytokine 

receptor activator of nuclear factor kappa-B ligand 

(RANKL). We studied the receptor signal transduction 

pathway for RANKL and identified nuclear factor of 

activated T cells c1 (NFATc1) as a master regulator for 

osteoclast differentiation (Takayanagi et al., Dev Cell, 

2002; Asagiri et al., J. Exp. Med., 2005). We also 

identified an ITAM-harboring co-receptor for RANK 

(Koga et al., Nature, 2004) and the importance of 

bridging signal cascade between RANK and ITAM 

via Btk for RANK dependent osteoclastogenesis 

(Shinohara et al., Cell, 2008; Shinohara et al., Bone, 

2014). Our recent proteomic analysis identified 

multiple target proteins phosphorylated upon 

differentiation of osteoclasts (Sumiya et al., Biochem 

Biophys Res Commun., 2015). 

Furthermore, we have revealed the roles of 

Semaphorin4D on osteoblast differentiation 

(Negishi-Koga et al., Nature Med. 2011) and 

Semaphorin3A on inhibition of bone resorption as 

well as promotion of bone formation (Hayashi et al., 

Nature, 2012; Hayashi et al., Cell Metab., 2019). We 

also found that immune complexes in serum activate 

osteoclastogenesis and cause bone loss through 

binding to Fc receptors (Negishi-Koga et al., Nat 

Commun., 2015). To understand the precise 

mechanisms underlying cell fate specification during 

osteoclast differentiation, we performed single-cell 

RNA sequencing (scRNA-seq) analysis on the in vitro 

osteoclast culture system, and provided a 

comprehensive picture of molecular processes 

underlying osteoclastogenesis (Tsukasaki et al., Nat 

Metab., 2020, Tsukasaki et al., Inflamm Regen., 2022). 

We also reported that, using a bone-fracture model in 

mouse, the cytokine IL-17 promotes bone fracture 

healing via osteoblastic bone formation and that T 

cells are the major source of IL-17 produced in the 

bone injury site (Ono et al., Nat Commun., 2016). 

Although it has been known that IL-17 enhances 

osteoclastic bone resorption in certain pathological 

situations, our current results clearly show the 

promoting effect of IL-17 on bone formation,  

Most recently, we found that oral bacteria promote 

the conversion of Foxp3+T cells into Th17 cells 

(exFoxp3Th17 cells) in periodontitis which is one of 

the most common infectious diseases. exFoxp3Th17 

cells were found to be the most potent bone-damaging 

T cells. Interestingly, these bone-damaging 

exFoxp3Th17 cells protect against oral bacteria in two 

different ways. First, they elicit mucosal immune 

responses mainly by the production of anti-bacterial 
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products. Second, they inhibit bacterial dissemination 

by removing the tooth. Thus, exFoxp3Th17 cells play 

a beneficial role in the host defense against oral 

bacteria. This investigation highlighted the notion that 

T-cell-mediated bone damage, which was considered 

to be an adverse consequence of inflammation, may 

have developed to contribute to host defense against 

oral bacteria (Tsukasaki et al., Nat Commun., 2018). 

An anti-RANKL neutralizing antibody has been 

introduced for the treatment of osteoporosis, 

skeletal-related events by bone metastasis and bone 

destruction in rheumatoid arthritis. We have 

demonstrated that oral administration of the novel 

small-molecule inhibitor against RANKL suppressed 

bone metastasis using the mouse models, indicating 

the great efficacy of RANKL inhibition with a 

small-molecule compound in bone metastasis (Nakai 

et al., Bone Res., 2019). RANKL is synthesized as 

membrane-bound molecule, and cleaved into its 

soluble form by proteases. We have reported that 

soluble RANKL is dispensable for physiological 

regulation of bone and immune systems, but has a 

distinct and pivotal role in the promotion of bone 

metastasis (Asano et al., Nat Metab., 2019). The 

RANKL system plays a central role in bone and 

immune homeostasis, but the source of OPG, the 

decoy receptor for RANKL, has long been unknown. 

We generated OPG-floxed mice and showed that 

locally produced OPG, but not circulating OPG, has a 

crucial function in the thymus, bone, and intestine 

(Tsukasaki et al., Cell Rep., 2020). The periosteum, a 

membranous tissue covering the outer surface of 

bones, has been considered to be involved only in 

intramembranous bone formation at the cortex. We 

revealed that stem cells residing in the periosteum 

control the homeostasis of growth plate and bone 

marrow by secreting soluble factor Ihh, highlighting 

the importance of the periosteum as the key player in 

the osteoimmue system (Tsukasaki et al., Nature 

Commun., 2022). These findings provided a new 

paradigm for physiological interaction between bone 

and immune system. 

 

2) Lymphocyte development and lymphoid tissue 

microenvironment 

Thymus is the primary lymphoid organ that 

supports development of useful T cells (positive 

selection) and eliminates self-reactive T cells 

(negative selection). The microenvironment of the 

thymus is mainly composed of thymic epithelial cells 

that regulate selections of developing T cells. 

Recently, we focused on thymic fibroblasts, a 

stromal cell type with uncharacterized function in the 

thymus, and established a method to isolate the thymic 

fibroblast subsets, capsular fibroblasts and medullary 

fibroblasts. Our results demonstrated that medullary 

fibroblasts contribute to the induction of T cell 

self-tolerance by producing a unique set of 

self-antigens (Nitta et al, Nat Immunol., 2020; Nitta et 

al, Immunol Rev., 2021; Nitta, Inflamm Regen., 2022). 

Fibroblasts have been attracting much attention in 

recent years due to their functional diversity in 

different organs and their ability to control various 

biological responses through interactions with 

immune cells. It is expected that our findings 

contribute to the elucidation of the functions of 

various types of fibroblasts in vivo. In addition, we 

reported that the transcription factor Sox4 is required 

for the development of thymic tuft cells, a subset of 

terminally differentiated medullary thymic epithelial 

cells (mTECs) （Mino et al, Int Immunol 2022）. Our 

findings suggest that mTECs employ the same 

transcription programs as peripheral epithelial cells to 

‘project’ an immunological self within the thymus for 

the establishment of central self-tolerance.  

We have reported that the genetic variations of 

human PSMB11 gene, which encodes 5t, a thymus- 

specific proteasome subunit, affected the MHC class 

I-bound peptide repertoire in the thymus and positive 

selection of CD8 T cells (Nitta et al., Sci Immunol., 

2017). One of the PSMB11 polymorphisms, G49S, 

detected in the Japanese population at a high 

frequency, was associated with a higher risk of 

Sjögren’s syndrome. These results suggested that, in 

addition to the MHC haplotype, genetic variations of 

proteasome influence T cell repertoire selection and 

susceptibility to autoimmunity. Elucidation of the 

principles of T-cell repertoire selection is one of most 
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important issues in immunology. We have been 

continuing our research efforts including a recent 

release of updated protocols for gene transduction 

method optimized for T-cell repertoire analysis (Muro 

et al, Methods Mol Biol., 2020). 

We have also been studying on thymic development 

of T cells. We showed that the TCR signal 

mediated by the Syk-PI3K pathway is essential for 

thymic development of IL-17-producing T cells 

(Muro et al., J Clin Invest., 2018). These findings 

suggest that the Syk-PI3K pathway might be a 

therapeutic target of inflammatory diseases. Recently, 

we generated mutant mice lacing all of the Skint 

family genes (Skint1-11) that encode candidate thymic 

factors for regulation of T cell development (Narita 

et al., Int Immunol., 2018). These mice exhibited a 

marked reduction of V5V1 T cells in the thymus 

and skin, but had normal development of other T 

cell subsets and leukocytes. This study indicates an 

exclusive function of Skint family genes in the 

development of V5V1 T cells and provides a 

useful animal model to analyze the mechanism for 

thymic education of T cells. 

Much attention has been paid to the development 

and function of the gut-associated lymphoid tissues 

(GALTs) and the symbiotic relationship between the 

gut microbiota and host immune system. We 

identified a previously unrecognized subset of 

mesenchymal cells in the subepithelial dome of 

GALTs (Nagashima et al., Nat Immunol., 2017). 

These cells expressed high levels of RANKL and 

directly interacted with the gut epithelium to induce 

microfold (M) cell differentiation and CCL20 

expression. The deletion of RANKL in mesenchymal 

cells impaired M cell-dependent antigen sampling, 

which resulted in a reduction in IgA production and a 

decrease in microbial diversity, indicating that 

subepithelial RANKL-expressing mesenchymal cells 

(M cell inducer (MCi) cells) are key players in the 

maintenance of host-microbe symbiosis. Furthermore, 

we reported that Col6a1-Cre driver mice are useful to 

study the function of MCi cells (Nagashima et al., 

Biochem Biophys Res Commun., 2017). Manipulation 

of MCi cells may provide a molecular basis for novel 

treatments of intestinal diseases such as inflammatory 

bowel disorders and infectious diseases. 

We have recently found that protein arginine 

methylation, a post-translational modification, is an 

essential regulator of T cell maintenance. T 

cell-specific deficiency of the arginine 

methyltransferase PRMT5 led to a decrease in the 

number of peripheral CD4, CD8 and regulatory T cells, 

and an almost complete loss of iNKT cells. 

PRMT5-mediated arginine methylation was essential 

for the expression of the cytokine-signal-transducing 

components, the common cytokine receptor γ-chain 

(γc) and JAK3, which are required for the 

development of iNKT cells and the proliferation and 

survival of peripheral T cells.  PRMT5 induced the 

arginine methylation of the spliceosomal component 

SmD3 that promoted the splicing of pre-mRNA 

encoding γc and JAK3. In recent years, Jak inhibitors 

have attracted attention as potential agents for the 

autoimmune diseases such as rheumatoid arthritis. 

This study presented an entirely new regulatory 

mechanism governing γc family cytokine-Jak3 

signaling in T cells (Inoue et al., Nat Immunol., 2018). 

 

3) Mechanism of autoimmune disease 

The IL-17 producing helper T cell subset (Th17 

cell) plays critical roles in several autoimmune disease 

models such as collagen induced arthritis (CIA) and 

experimental encephalomyelitis (EAE). We have 

identified IBas an indispensable transcription 

factor for Th17 cell differentiation (Okamoto et al., 

Nature, 2010). However, in both RA and EAE models, 

effector mechanisms of Th17 cells have been unclear. 

Recently, we identified a subset of Th17 cells that 

robustly produces IL-17 and RANKL and exacerbates 

both inflammation and bone destruction in CIA mice. 

Interestingly these Th17 cells are the progeny of CD4 

T cells expressing Foxp3, a master regulator for 

immunosuppressive Treg cells (Komatsu et al., Nat 

Med., 2014). We also reported that RANKL produced 

by synovial fibroblasts is primarily responsible for the 

formation of bone-destructive osteoclasts in inflam-

matory arthritis (Danks et al., Ann Rheum Dis., 2016).  

We identified that the transcription factor ETS1 is 

critical for polarization of tissue-destructive synovial 

fibroblasts by upregulating both RANKL and MMP 

expression (Yan et al., Nat Immunol., 2022). 

Periarticular bone loss is one of the earliest indices of 

RA, often preceding the onset of clinical symptoms 

via largely unknown mechanisms. We found that bone 
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marrow plasma cells promote periarticular bone loss 

as RANKL-expressing osteoclast inducer cells 

(Komatsu et al., J Clin Invest., 2021). These results 

taken together propose the importance of the 

immune-fibroblast-bone triad in autoimmune arthritis 

and suggest that the targeting pathogenic cells and/or 

molecules could be effective in preventing bone 

destruction in RA (Komatsu and Takayanagi, Nat Rev 

Rheumatol. 2022).  

To elucidate a role of RANKL on T cells, we 

generated T cell-specific RANKL-deficient mice. 

These mice were protected from EAE, a mouse model 

of multiple sclerosis, due to an impairment of 

infiltration of pathogenic T cells into the central 

nervous system (CNS). RANKL on T cells stimulates 

the chemokine production by astrocytes, leading to the 

chronic inflammation in the CNS. Pharmacological 

inhibition of RANKL prevented the development of 

EAE, indicating that RANKL is a potential therapeutic 

target for treatment of multiple sclerosis (Guerrini et 

al., Immunity, 2015). 

We have also been studying the mechanism of T 

cell tolerance induction, because a breakdown of T 

cell tolerance induces autoimmune diseases. Self-

tolerance of T cells is primarily established during 

their development in the thymic medulla, where 

mTECs ectopically express a variety of 

tissue-restricted antigens (TRAs) and thereby 

TRA-reactive immature T cells are deleted. It has 

been known that expression of a set of TRAs is 

regulated by the transcriptional regulator Aire, 

although how the remaining TRAs are regulated has 

been unclear. We identified a novel key transcription 

factor Fezf2, which is highly expressed in mTECs and 

controls the expression of a large fraction of 

Aire-independent TRAs (Takaba et al., Cell, 2015). 

Mice lacking Fezf2 in mTECs exhibited severe 

autoimmune disorders in peripheral organs, and the 

spectrum of autoimmunity in Fezf2-deficient mice 

differed from that in Aire-deficient mice. These 

results indicate that two independent factors, Fezf2 

and Aire, play non-redundant and mutually comple-

mentary roles in the TRA expression to ensure T cell 

tolerance induction. In addition, we identified Chd4 as 

chromatin remodeler interacting with Fezf2. Chd4 

works with not only Fezf2 but Aire to promote 

promiscuous TRA expression in mTECs, mediating 

central immune tolerance (Tomofuji et al., Nat 

Immunol., 2020). Thus, these studies represented 

important advance in our understanding of the 

mechanisms underlying the immune tolerance and 

autoimmune diseases. 
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Introduction and Organization 
 

Department of Radiology was established in 

1932. Radiology covers three major fields that are, 

Diagnostic Radiology (imaging and intervention), 

Radiation Oncology (radiotherapy), and Nuclear 

Medicine. The clinical, educational and research 

activities of our department are being carried out in 

cooperation with Department of Radiology in The 

Research Institute of Medical Science, which has 

three (1 associate professor, 1 lecturer, and 2 assist-

ant professor) positions. In addition, Department of 

Radiology mainly takes care of radiation protection 

and radiation safety in the hospital. 

 

Clinical activities 
 

Clinical services on Diagnostic Radiology, 

Nuclear Medicine, and Radiation Oncology are 

provided in the Radiology Center in cooperation 

with radiology technologists and nurses. 

In the section of Diagnostic Radiology, all CT 

and MRI examinations are monitored and reported 

by diagnostic radiologists. Diagnostic radiologists, 

gastroenterologists, cardiologists, and neuro-

surgeons mainly perform interventional procedures. 

In the section of Nuclear Medicine, two 

cyclotrons and several remote or processor-

controlled automated devices are installed, which 

facilitate standardized procedures in the PET tracer 

production and the implementation of GMP in 
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PET-related work. There are two SPECT rooms and 

two PET rooms. These nuclear imaging procedures 

are chiefly performed and reported by diagnostic 

radiologists and cardiologists. 

Each year, over 700 new patients receive 

radiation therapy in the Radiation Oncology section. 

Highly accurate 3D radiation therapy is the most 

outstanding feature. Stereotactic radiation therapy 

for small lung or liver tumors has been carried out. 

In the 9th floor of the Inpatient Building A, there 

are 12 beds in the Radiology ward, which are 

usually used for oncology patients receiving 

radiation therapy and chemotherapy. Some of them 

are sometimes used for patients receiving invasive 

diagnostic procedures such as interventional 

radiology (IVR), angiography and myelography. 

There are two special beds for radionuclide (RN) 

therapy in the same floor. In addition, four beds are 

allotted to terminal care ward located in the 14th 

floor. 

 

Education 
 

Lectures are given to the fourth-, fifth- and 

sixth-year students to provide fundamental 

knowledge of diagnostic radiology, radiation 

oncology, and nuclear medicine. Professor, 

associate professors and lecturers as well as 

specialists assigned as part time lecturers take part 

in the education. A series of lectures about 

fundamentals of radiology and related sciences are 

given to the fourth-year students. As bed-side-

learning (Clinical Clerkship, CC) curriculum, small 

groups of the sixth-year students are taking part in 

mini-lectures and practice to learn basics of 

diagnostic radiology, advanced medical techniques 

of Radiation Oncology and Nuclear Medicine. They 

will learn detailed principles of image constructions 

in various kinds of imaging modalities and 

technology in radiation therapy against cancer. 

Postgraduate students are also welcome to each of 

subspecialties of radiology according to their 

interests. 

 

Research 
 

Research activities in our department include 

clinical research, animal experiments, and develop-

ment of instruments as well as computer-based new 

technology including artificial intelligence. 

Diagnostic Radiology group in the department 

promotes research activities aiming at efficacy 

improvement of diagnostic imaging and expansion 

of its application. Multi-row detector helical 

computed tomography (MDCT) enables us to take 

tomographic images in a three- or four-dimensional 

(3D, 4D) fashion. Using the data acquired by 

MDCT, various kinds of diseases in almost all parts 

of the body, from cerebral to musculoskeletal 

diseases, can be displayed in 3D or time-resolved 

3D images. New 3D software developed in our 

departments is now widely used in the field of the 

gastrointestinal tract, lung, and central nervous 

system. In addition, we have opened a new 

laboratory section named Image Computing and 

Analysis Laboratory with invitation of experts of 

engineering. This section will contribute to 

development of novel software including 

convolutional neural network to abstract clinically 

useful information from the 3D imaging data more 

sophisticatedly. In the field of magnetic resonance 

(MR) imaging, structural and functional MRI, 

perfusion and diffusion imaging are the researches 

of interest. These techniques are aggressively 

applied to the investigation of vascular and 

neoplastic diseases of the brain. 

Radiation oncology group promotes research 

projects in two major fields; one is physical 

engineering such as the optimization of dose 

distribution in the radiation therapy (RT) and the 

other is reduction of injuries due to radiation 

exposure in vitro and in vivo. This group pushes 

forward studies mainly on a brain tumor, head and 

neck cancer, esophageal cancer, uterine cervical 

cancer, prostate cancer in conformity with recent 

EBM in the clinical study, and is active in studies of 

the physical engineering traditionally and plays a 

main role in the highly precise radiation therapy of 

our country until now. With the purpose of 

achieving precise external irradiation, a new linear 

accelerator with multileaf collimator systems was 

developed and installed, which is utilized mainly 

for non-coplanar radiation therapy in many patients, 

especially with brain tumor or head and neck tumor. 

Dynamic conical conformal radiotherapy for 
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metastatic brain tumors using the accelerator is 

under evaluation. In addition to gamma knife 

radiosurgery, this new accelerator based stereotactic 

radiotherapy for brain diseases has been undergone, 

and stereotactic radiotherapy (SRT) for body tumors, 

such as head and neck cancer, prostate cancer, rectal 

cancer and lung cancer, has been investigated in 

combination with intensity modulation radiation 

therapy (IMRT) for the reduction of the adverse 

radiation damage. A new technology to track mobile 

tumors, represented by lung tumors, is under 

investigation in collaboration with accelerator 

makers. 

Nuclear Medicine group promotes clinical 

research on functional imaging by the application of 

radioisotope-labeled tracer technology, combined 

with molecular biology. In particular, emission 

tomography (PET and SPECT) is applied for the 

evaluation of cerebral blood flow and metabolism 

in patients with dementia, epilepsy, and cerebro-

vascular diseases. Cerebral blood flow, glucose 

metabolism, and neural synaptic functions are 

measured for the understanding of normal and 

pathophysiological states of CNS disorders, using a 

variety of positron-emitter radiotracer, such as 

[F-18] FDG,. The study of dementia using SPECT 

and the standard brain atlas has made it possible to 

categorize the type of dementia. Evaluation of 

dopaminergic function by SPECT is very important 

in the differential diagnosis of Parkinsonism. 

Cardiac PET and SPECT are also active fields. 

Myocardial viability, vascular reserve, and 

sympathetic nerve denervation in the ischemic heart 

disease are evaluated with [F-18] FDG, Tl-201 and 

[I-123] MIBG. Higher brain functions such as 

reading, speech, and thinking have been studied 

with PET by comparing blood flow and receptor 

binding potential (BP) under various tasks and at 

rest. For the precise localization of activated brain 

function, computer processing and reconstruction of 

composite images of function and anatomy is an 

essential subject for investigation. At present, whole 

body FDG-PET is one of the most effective tool for 

exploring metastatic lesions of cancer patients. 

Combination display of SPECT/PET with CT/MRI 

would be a routine job and anatomo-functional 

images would play an important role in the clinical 

management of the patients. 

 

Conclusion 
 
Diagnostic radiology, radiotherapy and nuclear 

medicine are the three pillars that support radiology. 

Mutual cooperation among these three fields, which 

are divided by modality, is the basis for 

comprehensive diagnostic imaging and 

multidisciplinary treatment, and our department has 

been working vigorously toward its realization. In 

the future, there is a strong need to train more 

field-oriented radiologists who have cross-cutting 

knowledge, experience, and research achievements 

in each field. 

 
Publications 
 

One hundred and twenty-six, 137, and 83 English 

original articles have been published from our 

department in 2022, 2021, and 2020. respectively. 

Please refer to our homepage, http://www.ut- 

radiology.umin.jp/publication/2022.html. 
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Introduction and Organization 
 

Our department originated from the department of 

Basic Medical Science, the Institute of Medical 

Electronics, established in 1961. In 1997, as a result of 

the shift to the chair system of the Graduate School of 

Medicine, the Institute was replaced with three depart-

ments of Biomedical Engineering: System Physiology, 

Bioimaging and Biomagnetics, and Biosystem 

Construction and Control. The Department of System 

Physiology consists of a Professor (concurrent) and an 

Associate Professor. 

 

Teaching activities 
 

We give lectures of “Early Exposure to Medicine” 

for first year students, “Basic Principles of Biomedical 

Engineering” for second and third year students, 

“Introduction to Biomedical Engineering” for post-

graduate students, “Introduction to Medical Science: 

Mechanobiology” for master’s students, in the faculty 

of Medicine, and “Principles of Medicine” for 

postgraduate students in the faculty of Engineering. We 

offer practical training of biomedical engineering 

research to third- and fourth-year students of under-

graduate medical school. A weekly seminar is held in 

our laboratory bringing together staff and research 

fellows to discuss journal articles and give updates on 

experiments. Our aim is to enhance the research skills 

of students.  

 

Research activities 
 

This laboratory has been pursuing the study of 

biomechanics dealing with mechanical phenomena in 

the human body, especially focusing on cellular sensing 

and response mechanisms to mechanical stimuli. The 

main theme of our work is the relationships between 

shear stress or cyclic strain, which are hemodynamic 

forces generated by blood flow, and their target cells, 

vascular endothelial cells (ECs). This would be of 

benefit not only to understanding blood flow-mediated 

regulation of vascular functions but also to the 

elucidation of clinically important problems such as 

angiogenesis, vascular remodeling, atherogenesis, and 

development of cerebral aneurysm which occur in a 

blood flow-dependent manner. 

Original biomedical engineering methods have been 

applied, in which cultured ECs are exposed to 

controlled levels of shear stress or cyclic strain in a 

fluid–dynamic flow apparatus and whose responses are 

analyzed at the cellular and molecular levels. 

Microcirculatory hemodynamics and oxygen transport 

of genetically modified mice are studied by employing 

opto-electronics technology. The results of these 

experiments are listed below. 

1. Cell responses to hemodynamic forces 

2. Hemodynamic force-mediated gene regulation 

3. Hemodynamic force-induced cell differentiation 

4. Mechanosensing and mechanotransduction  

5. Shear stress-induced mitochondria oxidative  

  Phosphorylation 

6. Hemodynamic force-induced changes in plasma 

membrane cholesterol levels 
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1. Cell responses to hemodynamic forces 

Our studies have demonstrated that ECs have 

functional responses to hemodynamic forces, shear 

stress and cyclic strain. When a cultured EC monolayer 

was partially denuded, surrounding cells migrated and 

proliferated in the denuded area, and covered the 

denuded area. Shear stress enhanced the regenerative 

functions of ECs. Shear stress increased the production 

of nitric oxide, a potent vasodilator, in ECs in a dose-

dependent manner. Shear stress also increased the 

expression of thrombomodulin, an antithrombotic 

molecule, in ECs. In contrast, it decreased the 

expression of vascular cell adhesion, which leads to the 

inhibition of leukocyte adhesion to vascular cell 

adhesion molecule-1 (VCAM-1). It was shown that 

shear stress increases the levels of adrenomedulin and 

C-type natriuretic peptide mRNA which have 

vasodilating effects in addition to nitric oxide, and that 

it also augmented the expression of lectin like low 

density lipoprotein receptor (LOX-1) at the protein and 

mRNA level.   

2. Hemodynamic force-mediated gene regulation 

We have demonstrated that shear stress regulates 

endothelial gene expression transcriptionally and/or 

posttranscriptionally. Shear stress downregulates 

VCAM-1 gene transcription via the double AP-1 

binding element (TGACTCA) in the promoter which 

functions as a shear stress-responsive element. Shear 

stress has also been shown to increase the expression 

level of granulocyte/macrophage-colony stimulating 

factor (GM-CSF) via mRNA stabilization. Differential 

display and DNA microarray analysis showed that 

around 600 known and unknown transcripts were up- 

or down-regulated in human umbilical vein ECs 

exposed to a shear stress. From these shear stress-

responsive genes, a cDNA encoding an unknown G-

protein coupled receptor was cloned. We showed that 

the transcription factor SP1 is involved in the shear 

stress-induced down-regulation of P2X4 (an ATP-gated 

cation channel) gene expression in ECs. We also 

revealed that endothelial genes are differentially 

regulated by laminar and turbulent shear stress. 

Laminar shear stress decreases the gene expression of 

urokinase plasminogen activator (uPA), which plays a 

role in fibrinolysis and vascular remodeling, via both 

GATA6-mediated down-regulation of gene 

transcription and an acceleration of mRNA degradation, 

while turbulent shear stress increases the uPA gene 

expression through mRNA stabilization. We 

demonstrated that shear stress up-regulates the gene 

expression of plasminogen activator inhibitor-1 (PAI-

1) through activation of transcription factors Sp-1 and 

Ets-1 in human hepatocytes. We developed a compliant 

tube-type flow-loading device that allows simultaneous 

application of physiological levels of shear stress and 

cyclic strain to cultured cells and observed that the 

response of endothelial genes to shear stress or cyclic 

strain depends on whether the two forces are applied 

separately or together. 

3. Hemodynamic force-induced cell differentiation 

We have revealed that endothelial progenitor cells 

(EPCs) circulating in human peripheral blood 

proliferate and differentiate into mature ECs in 

response to shear stress, thereby forming tube-like 

structures in collagen gel. Moreover, we revealed that 

shear stress increased the gene expression of the arterial 

EC marker ephrinB2 in EPCs, while it decreased the 

gene expression of the venous EC marker EphB4, 

suggesting that shear stress affects arterial-venous 

differentiation of EPCs. 

Embryonic stem (ES) cells have the potential to 

differentiate into every cell type in the body, and 

attracting interest as a promising source of cells for use 

in regenerative medicine. Embryonic cells are exposed 

to fluid-mechanical forces, including shear stress and 

the cyclic strain generated by beating heart during the 

process of embryonic development. We found that 

shear stress induces the differentiation of murine ES 

cells into vascular EC lineage in vitro; cyclic strain 

induces the differentiation into vascular smooth muscle 

cell (SMC) lineage. Differentiation into the EC lineage 

and differentiation into SMC lineage are mediated by 

ligand-independent phosphorylation of vascular 

endothelial growth factor receptor 2 (VEGFR2) and 

platelet derived growth factor receptor (PDGFR), 

respectively. Moreover, our study has shown that shear 

stress increases expression of ephrinB2 in murine ES 

cells via the VEGF-Notch signaling pathways, 

suggesting that shear stress can also affect the arterial-

venous differentiation of ES cells. Based on these 

findings, in a collaborative study, a new hybrid type of 

artificial blood vessel, in which ES cells were cultured 
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on the surface of polymer tubes and exposed to 

pulsatile shear stress and cyclic strain, was developed.  

4. Mechanosensing and mechanotransduction 

We were the first to show that Ca2+ signaling plays 

an important role in the mechanism by which ECs 

recognize the shear stress signal and transmit it into the 

cell interior. Strong shearing forces induced by 

dragging ECs with a balloon causes an increase in 

cytoplasmic Ca2+ concentrations. A relatively weak 

shearing force like shear stress generated by fluid flow 

needs the presence of extracellular ATP to induce Ca2+ 

response, and at several hundred nanomolar of ATP, 

intracellular Ca2+ concentrations increase in a shear 

stress-dependent manner. Generally, flow-induced Ca2+ 

responses are initiated at a locus at the cell edge and 

propagate throughout the entire cell in the form of a 

Ca2+ wave. The initiation locus corresponded precisely 

to caveolae rich cell edges. We found that a subtype of 

ATP-gated cation channel, the P2X4 receptor, is 

expressed in human vascular ECs and that P2X4 

receptors play a crucial role in the shear stress-

dependent Ca2+ response. Endogenously released ATP 

by shear stress is involved in the P2X4-mediated Ca2+ 

responses. We produced P2X4-deficient mice and 

observed that the P2X4-deficent mice have impaired 

flow-dependent control of vascular tone and remodel-

ing, indicating that shear stress signal transduction via 

P2X4 plays a critical role in the regulation of circula-

tory functions.  

Our study revealed that cell surface ATP synthase 

localized in caveolae/lipid rafts are involved in the 

shear-stress-induced ATP release by ECs. Recently, we 

demonstrate that the cellular mitochondria play a 

critical role in this process. Cultured human pulmonary 

artery ECs were exposed to controlled levels of shear 

stress in a flow-loading device and the changes in the 

mitochondrial ATP levels were examined by real-time 

imaging using a fluorescence resonance energy 

transfer-based ATP biosensor. Immediately upon the 

exposure of the cells to flow, the mitochondrial ATP 

levels increased, which was both reversible and 

dependent on the shear stress intensity. Inhibitors of the 

mitochondrial electron transport chain and ATP 

synthase, as well as knockdown of caveolin-1, a major 

structural protein of the caveolae, abolished the shear-

stress-induced mitochondrial ATP generation, resulting 

in the loss of the ATP release and influx of Ca2+ into the 

cells. These results suggest the novel role of the 

mitochondria in transducing the shear stress into ATP 

generation: the ATP generation leads to ATP release in 

the caveolae, triggering purinergic Ca2+ signaling. Thus, 

exposure of ECs to shear stress seems to activate 

mitochondrial ATP generation through caveola- or 

caveolin-1- mediated mechanisms. 

Moreover, we report that the plasma membrane itself 

differentiates between shear stress and stretch by 

undergoing transitions in its lipid phases. Shear stress 

decreased the lipid order of human pulmonary artery 

EC plasma membranes, thereby causing a transition 

from the liquid-ordered phase to the liquid-disordered 

phase in some areas, along with an increase in 

membrane fluidity. In contrast, uniaxial stretching and 

hypotonic swelling increased the membrane lipid order 

and decreased membrane fluidity. A similar increase in 

lipid order occurred when the artificial lipid bilayer 

membranes of giant unilamellar vesicles were 

stimulated by shear stress by using a flow-loading 

apparatus or stretched by hypotonic swelling, 

indicating that mechanical force-mediated responses of 

lipid membranes are physical phenomena. The 

cholesterol content of EC plasma membranes 

significantly decreased in response to shear stress but 

clearly increased in response to stretch. Blocking these 

changes in the membrane lipid order by depleting 

membrane cholesterol with methyl--cyclodextrin or 

by adding cholesterol resulted in a marked inhibition of 

the EC response specific to shear stress and stretch, i.e., 

phosphorylation of VEGFR2 and phosphorylation of 

PDGFR, respectively. These findings indicate that EC 

plasma membranes differently respond to shear stress 

and stretch by changing their lipid order, fluidity, and 

cholesterol content in opposite directions and that these 

changes in membrane physical properties are involved 

in the mechanosensing mechanisms and the mechano-

transduction that activates membrane receptors specific 

to each force. 

5. Shear stress-induced mitochondria oxidative 

phosphorylation 

Vascular endothelial cells (ECs) sense and 

respond to hemodynamic shear stress, which is 

critical for circulatory homeostasis and the 

pathophysiology of vascular diseases. The 



 73

mechanisms of shear stress mechanotransduction, 

however, remain elusive. We previously 

demonstrated a direct role of mitochondria in the 

purinergic signaling of shear stress: shear stress 

increases mitochondrial ATP production, triggering 

ATP release and Ca2+ signaling via EC purinoceptors. 

Here, we showed that shear stress rapidly decreases 

cholesterol in the plasma membrane, thereby 

activating mitochondrial ATP production. Imaging 

using D4 mutant-derived cholesterol biosensors 

showed that the application of shear stress to 

cultured ECs markedly decreased cholesterol levels 

in both the outer and inner plasma membrane 

bilayers. Flow cytometry showed that the cholesterol 

levels in the outer bilayer began to decrease within 3 

min after the onset of shear stress, reached a 

minimum (around 60% of the control level) at 10 

min, and plateaued thereafter. After the shear stress 

ceased, the decreased cholesterol levels returned to 

those seen in the control. A biochemical analysis 

showed that shear stress caused both the efflux and 

the internalization of plasma membrane cholesterol. 

ATP biosensor imaging demonstrated that shear 

stress significantly increased mitochondrial ATP 

production. Similarly, the treatment of cells with 

methyl--cyclodextrin (MCD), a membrane-

cholesterol-depleting agent, increased mitochondrial 

ATP production. The addition of cholesterol to cells 

inhibited the increasing effects of both shear stress 

and MCD on mitochondrial ATP production in a 

dose-dependent manner. These findings indicate that 

plasma membrane cholesterol dynamics are closely 

coupled to mitochondrial oxidative phosphorylation 

in ECs. 

6. Hemodynamic force-induced changes in 

plasma membrane cholesterol levels 

Vascular endothelial cells (ECs) sense and respond 

to hemodynamic shear stress, which is critical for 

circulatory homeostasis and the pathophysiology of 

vascular diseases. The mechanisms of shear stress 

mechanotransduction, however, remain elusive. We 

previously demonstrated a direct role of mitochon-

dria in the purinergic signaling of shear stress: shear 

stress increases mitochondrial ATP production, trig-

gering ATP release and Ca2+ signaling via EC puri-

noceptors. Here, we showed that shear stress rapidly 

decreases cholesterol in the plasma membrane, 

thereby activating mitochondrial ATP production. 

Imaging using D4 mutant-derived cholesterol bio-

sensors showed that the application of shear stress to 

cultured ECs markedly decreased cholesterol levels 

in both the outer and inner plasma membrane bi-

layers. Flow cytometry showed that the cholesterol 

levels in the outer bilayer decreased rapidly after the 

onset of shear stress, reached a minimum (around 

60% of the control level) at 10 min, and plateaued 

thereafter. After the shear stress ceased, the de-

creased cholesterol levels returned to those seen in 

the control. A biochemical analysis showed that 

shear stress caused both the efflux and the internali-

zation of plasma membrane cholesterol. ATP biosen-

sor imaging demonstrated that shear stress signifi-

cantly increased mitochondrial ATP production. 

Similarly, the treatment of cells with methyl--cy-

clodextrin (MCD), a membrane-cholesterol-deplet-

ing agent, increased mitochondrial ATP production. 

The addition of cholesterol to cells inhibited the in-

creasing effects of both shear stress and MCD on 

mitochondrial ATP production in a dose-dependent 

manner. These findings indicate that plasma mem-

brane cholesterol dynamics are closely coupled to 

mitochondrial oxidative phosphorylation in ECs. 
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Introduction and Organization 
 

The Laboratory of Chemical Biology and Molecular 

Imaging is one of the laboratories in the department of 

Radiology and Biomedical Engineering. Our 

laboratory is located in the annex of the medical 

building 3. Our lab members consist of 2 postdoctoral 

researcher, 7 PhD students, 4 master course students, 1 

undergraduate student, and 2 guest researchers, as of 

FY2022.  

 

Teaching activities 
 

As for under-graduate education, our laboratory 

takes part in medical engineering lectures for the 3rd 

year medical students. As for PhD course education, 

our laboratory delivers the lecture of fluorescence 

imaging for both master and doctor course students.  

 

Research activities 
 

In our laboratory, we conduct research aimed at 

developing various fluorescence imaging probes and 

their biological and medical applications. In fiscal 

year 2022, we reported on the development of 

methods for quantifying intracellular pH by 

fluorescent lifetime imaging, a Raman probe that can 

be activated by red light, and a fluorescent probe that 

can visualize thymoma and thymic carcinoma, etc. 

Details are as follows. 

Intracellular organelles such as endosomes and 

lysosomes strictly regulate their pH levels. 

Disruptions of this balance correlate with diseases 

such as cancer and Alzheimer's, hence accurate 

quantification and understanding of its dynamics and 

control mechanisms are vital. Existing fluorescent 

probes that enable monitoring of intracellular pH often 

change their ON/OFF fluorescence in response to pH 

changes. However, the intensities of these signals are 

directly influenced by the amount of probe, which is a 

drawback for the precise detection of intracellular pH. 

We developed a novel method to quantify intracellular 

pH by fluorescent lifetime imaging, focusing on the 

fact that fluorescence lifetime is not affected by the 

amount of probe. Specifically, we developed a probe, 

m-DiMeNAF488, which has a large fluorescence 

lifetime change, 4.38 ns for the protonated form and 

0.58 ns for the deprotonated, indicating a pKa of 4.58 

(optimal to visualize intracellular acidic organelles 

around pH5). Using this, we successfully captured the 

acidification of phagosomes during phagocytosis in 

real time (Publication 1). 

Photoactivatable fluorescent probes are useful for 

pulse labeling and tracking various biomolecules and 

cells, but because fluorescence has a broad spectral 

width, there is a limit to the multiplicity when 

distinguishing different samples in multiple colors. We 
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focused on Raman imaging with excellent multiplex 

detection capabilities and developed an activatable 

Raman probe that can photoactivate Raman signals. 

Specifically, we designed and developed a new Raman 

probe, 9CN-diMeJTeP, which induces a strong Raman 

signal by pre-resonance Raman due to a significant 

redshift of the absorption wavelength associated with 

photooxidation. We achieved photoactivation of its 

Raman signal by irradiating red light under a 

microscope (Publication 2, collaborative research with 

Prof. Mayuko Kamaya @ Tokyo Institute of 

Technology, Prof. Yasuyuki Ozeki, Faculty of 

Engineering, The University of Tokyo). 

In recent years, thoracoscopic and robotic surgeries 

have become possible for the treatment of thymomas 

and thymic carcinoma. The ability to accurately 

distinguish major areas is important for improving 

treatment outcomes. We examined the discrimination 

ability of the green fluorescent probe gGlu-HMRG, 

which can monitor the activity of 

γ-glutamyltransferase (GGT) known to be highly 

expressed in multiple types of cancer, for thymomas 

and thymic carcinoma. Imaging was conducted in a 

comparative manner between major areas and 

surrounding normal tissues in 22 cases of clinical 

specimens of thymomas and thymic carcinoma. It was 

found that thymomas and thymic cancers could be 

visualized with a sensitivity of 77.3% and specificity 

of 100%. These results suggest that gGlu-HMRG 

could be useful for accurately removing the major 

areas without leaving any residual tissue in 

thoracoscopic surgery, etc. (Publication 3) 

In addition, we conducted and presented several joint 

research projects with researchers from within and 

outside the university (Publications 4-7). 
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Introduction and Organization 
 

As the first research institute for medical engineering 

in Japan, Institute of Medical Electronics was 

established in 1963. Department of Clinical Medicine 

in the Institute of Medical Electronics was started in 

1964 for research and development of advanced 

diagnostic and therapeutic medical engineering tech-

nologies.  To date, medical engineering has grown up 

not only to a very important academic discipline but 

also to a very important means for clinical medicine.  

With the structural reformation of Faculty of Medicine, 

Institute of Medical Electronics has been shifted to 

Graduate School of Medicine, and Department of 

Clinical Medicine in the Institute of Medical 

Electronics has been reformed to the present depart-

ment since April 1, 1997. 

The current members include a lecturer, one graduate 

student, a senior technical specialist, and a project 

academic support staff. 

Since our research covers wide area of inter-

disciplinary and comprehensive research fields based 

on the advanced medical and engineering technologies, 

we are cooperating with various laboratories. 

 

Teaching activities 
 

We take a part in systematic lectures for the 3rd year 

medical students. We also provide practice in the “free 

quarter” course for the 2nd year medical students. In 

systematic lectures, we teach an introduction of the 

advanced diagnostic and therapeutic medical 

engineering technologies. The lectures for artificial 

organ technologies are included. 

For post-graduate education, we provide lectures for 

the master course students, and we take a part in series 

of lectures for the doctor course students. For the 

master course students, we offer lectures on artificial 

organ technologies. For the doctor course students, we 

offer lectures on advanced medical engineering 

technologies. 

The educational practice of the post-graduate students 

is performed mainly by on-the-job training method in 

the daily research works. Through the development 

and animal experiments of the artificial hearts, 

research strategy, methods of in-vitro, ex-vivo and 

in-vivo studies, design and fabrication techniques, 

machining technique, pre-operative management, 

anesthesia, surgery, post-operative management, 

measurement, data processing, ethical factor, and 

other important knowledge, techniques and experi-

ences are acquired. In the practice, we give the master 

course students several assignments from the field of 

the artificial organs as a subject of their research. The 

doctor course students have to find the subject of their 

research by themselves. The research subject of the 

doctor course students is not limited to the field of the 

artificial organs but is found from the wide area of 

advanced medical and engineering technologies.  

Students must attend research and development 

meeting. They can learn how to perform the research 

work and how to report it through the meeting. 

The education to train the leaders of medical 
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engineers and clinical engineers is another important 

role of our laboratory.  

 

Research activities 
 

Our research field covers advanced diagnostic and 

therapeutic medical engineering technologies for 

clinical medicine. The main subjects are artificial 

organs (artificial hearts, assist circulations, artificial 

lungs, artificial valves, tissue engineered artificial 

organs, regenerative artificial organs, etc.). Especially, 

the artificial heart is our world famous research 

project having a long history since 1959.  Concern-

ing the artificial heart, almost all the researches and 

developments for driving mechanisms, energy 

converters, blood pumps, biomaterials, power trans-

missions, measurement techniques, control methods, 

anatomical fitting, blood compatibility, tissue 

compatibility, computational fluid dynamics (CFD) 

analysis, physiology, pathology, and so on, have been 

studied.  All the stuffs and students are in part 

participating in the artificial heart project.  In 1995, 

we succeeded to survive a goat for 532 days with the 

paracorporeal total artificial heart (TAH) with no 

anticoagulant, which is still the longest surviving 

record of TAH animals in the world.  

Our artificial heart research at present is to develop a 

totally implantable TAH with high performance, good 

anatomical fitting, high durability, high reliability, 

high efficiency, good controllability, and excellent 

biological compatibility, which can be implanted in 

the body of small stature like Japanese. To meet the 

purpose, we had been developing the TAH using 

undulation pumps, named undulation pump TAH 

(UPTAH). The undulation pump is our original blood 

pump invented in 1992. The UPTAH revealed to have 

an excellent performance and the goat whose heart 

was replaced with the UPTAH survived for 153 days. 

However, the UPTAH had a problem in the durability 

of the complex drive shaft mechanism. To improve the 

problem of the UPTAH, a new blood pump, named the 

helical flow pump (HFP), was invented in our 

laboratory in 2005. The HFP is a novel blood pump 

having a hydrodynamic levitating impeller, which 

promises high durability. The animal experiment of 

the helical flow TAH (HFTAH) had started in 2011. 

The HFTAH could be implanted in the goat 

successfully with good anatomical fitting. To date, the 

goat whose heart was replaced with the HFTAH 

survived for 100 days. We are expecting to develop an 

ideal TAH that surpass the outcome of the heart 

transplantation with combination of the technologies 

of the physiological control and hybrid materials 

described later. 

How to control the output of a TAH is primary interest. 

We have developed our original physiological control 

method of the TAH, named 1/R control. The 1/R 

control was developed with a conductance (1/R: 

reciprocal of a resistance) parallel circuit model. With 

the 1/R control, the particular problems of a TAH such 

as venous hypertension, slight anemia, low thyroid 

hormone level and so on, were not observed and the 

output changed in accordance with a metabolic 

demand of the animal. 

The problem of the 1/R control was a mismatching of 

the time constants between the control systems of the 

device and the body. As a consequence, the 1/R 

control occasionally diverged in the animal experi-

ment of the UPTAH and HFTAH. To improve the 

problem of instability in the 1/R control, a new control 

method based on the fluctuation of arterial and venous 

pressures (named P control) was developed by 

reforming the 1/R control function. At present, P 

control is tested with the animal experiment. 

On the other hand, the 1/R control was applied to the 

UPTAH and HFTAH to perform a physiological study 

with a nonpulsatile TAH by changing the drive mode 

from pulsatile to nonpulsatile in a single goat. The 

result showed that, for a period of several weeks, the 

1/R control could be promising not only with a 

pulsatile flow, but also with a nonpulsatile flow. The 

general conditions and organ functions were not 

changed by the application of the nonpulsatile flow. 

The cardiac output and the arterial pressure changed 

with the condition of the goat in the pulsatile and also 

nonpulsatile flow, which seemed almost identical. 

However, under the physiological atrial pressure, the 

sucking effect of atria was more significant in the 

nonpulsatile flow than the pulsatile flow. Therefore, 

the nonpulsatile TAH with the 1/R control was 

considered to be inadequate, unless some pulsatility 

would be introduced to avoid the sucking effect for 

ensuring sufficient inflow condition. 

Concerning the materials, we have been developing a 
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new method to develop hybrid materials. In general, it 

is not easy to develop mechanical parts for complex 

artificial organs such as artificial hearts from the 

components of living tissue because these components 

have insufficient strength and durability, even though 

they have excellent tissue compatibility. To overcome 

these problems, an insert molding method, which is 

commonly used for resin molding in the industrial 

field, was introduced. In this method, the mold, in 

which an artificial material was inserted, was 

implanted in the animal, and the tissue grew into the 

mold to make a hybrid material. The method was first 

applied to the Jellyfish valve that was originally a 

polymer valve for the artificial hearts. The hybrid 

Jellyfish valve demonstrated a good result. Then, we 

started to develop the hybrid conduit of the inflow 

cannula for the left ventricular assist device (LVAD). 

The conduit is inserted into the apex of the left 

ventricle where the thrombus often formed. In this 

method, the mold in which the core of the conduit was 

inserted was implanted under the skin of a goat. After 

several months, the hybrid conduit was extirpated, and 

then freeze-dried, sterilized and used. The experiment 

of the LVAD using the hybrid conduit is going on with 

a goat. This hybrid technique will be an important 

technology for developing the next generation 

artificial organs. 

A project of the novel gas-exchange system for 

bridging to lung transplantation has been performed in 

an AMED project. The device consists of a blood 

pump, an oxygenator, a drive and control unit, and a 

battery unit. To realize several-months support, the 

left side blood pump of helical flow TAH has been 

employed. This system is expected to offer more 

opportunities and safer surgical interventions to those 

who are waiting for lung transplants. In case of high 

afterload, the sequential flow pump (SFP) would be 

applied. The SFP in which fluid is given centrifugal 

force sequentially twice in a pump was invented in our 

laboratory in 2013. This sequential pressurization 

mechanism enables high-pressure output without high 

impeller speed, which can reduce the sheer stress of 

the blood. To realize integration of the pump with the 

artificial lung, inlet and outlet ports are located at 

lateral side and center of the pump, respectively, 

which is the reverse configuration of conventional 

centrifugal pumps.  
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Organization 
 

The division of Integrative Genomics was 

established in January 2020 to comprehensively 

promote genomic research both clinically and 

basically.  The activity of this division is linked to the 

Department of Clinical Genomics and Genomic 

Research Support Center, as well as the Department 

of Next-Generation Precision Medicine Development 

Laboratory.  We focus on both basic research and 

translational research in the field of genomics 

(especially genomic medicine in cancer). 

 

Activities 
 

Teaching activities 

We teach the 3rd year medical students (M1) about 

genomics, genomic medicine, and genetic counseling 

as part of “General Pathology” and “Medical 

Engineering Lectures”. For M4 medical students who 

come to the Department of Clinical Genomics for a 

one-month rotation in fiscal year, we give lectures and 

opportunities to participate in genetic counseling and 

molecular tumor board (Expert Panels) under 

collaboration with “Next-Generation Precision 

Medicine Development Laboratory”, “Department of 

Pathology”, “Department of Clinical Laboratory”, and 

many other related clinical departments. As for PhD 

students, our laboratory take part in the lecture of 

“Clinical Oncology”. 

 

Basic Research 

(1) Genome-wide analysis of cancer 

a. Whole-genome sequencing, whole-exome 

sequencing, Comprehensive Genomic Profiling 

b. Multi-omics (Copy Number Variation Analysis, 

RNA-sequencing, Methylation Array, etc) 

c. Liquid biopsy (with circulating tumor cells, 

cell-free tumor DNA, DNA from ascites, etc) 

d. Analysis of hereditary cancer syndromes 

(Genetic testing and NGS-based comprehensive 

analysis) 

 

(2) Development of a novel NGS-based cancer 

genomic profiling panel (Todai OncoPanel2) 

a. Analysis of quality of DNA and RNA from 

FFPE (formalin-fixed paraffin-embedded) 

specimens. 

b. Prospective analysis of various cancers for 

clinical application. 

c. Evaluation of microsatellite instability and 

genomic instability 

 

(3) Exploration of biomarkers for molecular-targeted 

drugs  

a. Evaluation of homologous recombination 

deficiency by using mutational signatures 

b. Biomarkers for immune checkpoint inhibitors 

c. Classification by expression signature  

d. Drug sensitivity screening by using patient-

derived models 

 

Translational Research 

(1) Todai OncoPanel and Genomic Medicine in 

Cancer 

Trial of a multiplex genomic testing by "Todai 

OncoPanel" for Geneprofiling of malignant solid 

tumors as Advanced Medical Care Category B was 

performed in 200 cancer patients (from 2018 to 2020). 
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Todai OncoPanel (TOP) has been originally 

established at the University of Tokyo (by Professor 

Hiroyuki Mano (currently Director of National Cancer 

Center Research Institute) and Professor Hiroyuki 

Aburatani et al), which is composed of DNA panel 

(version 3: 464 genes) and RNA panel (version 4: 463 

genes). We reported the usefulness of TOP panel, 

especially in detecting gene fusions, including ALK, 

ROS1, and NTRK. 

 

(2) Investigator-Initiated Clinical Trial using a PARP 

inhibitor, entitled “A multi-center, phase II study of 

Olaparib maintenance therapy in patients with high-

grade ovarian cancer, combined with translational 

research by integrated genome-wide analysis” 

This study assesses the efficacy of olaparib 

maintenance monotherapy in high-grade and stage 

IIIC/IV ovarian cancer patients (including patients 

with primary peritoneal and / or fallopian tube cancer) 

with “BRCA-related biomarker” that is predicted by 

whole-exome sequencing of fresh-frozen tumor 

samples. 

 

(3) Enrollment to the prospective trial of patient-

proposed healthcare services with multiple targeted 

agent based on the result of gene profiling by 

multigene panel test. (BELIEVE) : jRCTs031190104 

 

Clinical activities are described in the section of 

“Department of Clinical Genomics”. 
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Dr. Iwatsubo’s research group has been pursuing 

the pathogenesis of Alzheimer’s disease (AD) and 

related neurodegenerative conditions (especially, 

dementia with Lewy bodies; DLB) by multi-

disciplinary approaches, based on histopathology and 

protein biochemistry of postmortem human brains. 

They then extended the knowledge derived from the 

human studies in a way to establish cellular models 

and to elucidate the key steps in the pathological 

cascade of neurodegeneration. Thus, Dr. Iwatsubo’s 

group has been addressing the pathogenesis of 

neurodegenerative disorders from the downstream (i.e., 

analysis of aggregated proteins) as well as from the 

upstream (i.e., pathogenic effects of pathogenic genes), 

covering a number of crucial proteins/genes related to 

AD and DLB, i.e., β-amyloid (including its binding 

protein CLAC), presenilin/γ-secretase and α-synuclein. 

In this way Dr. Iwatsubo’s group has contributed 

much to the widely accepted notion that abnormal 

misfolding of brain proteins is the common cause of a 

variety of neurodegenerative disorders including AD. 

Furthermore, Dr. Iwatsubo’s group is currently 

working hard to translate the basic findings into the 

clinical application of mechanism-based, disease-

modifying therapies for AD through the world-wide 

ADNI project, in which Dr. Iwatsubo serves as the PI 

of Japanese ADNI. 

 

1. Research on β-amyloid and presenilins  

Using C-terminal specific monoclonal antibodies 

that discriminate amyloid β peptides (Aβ) ending at 

40th or 42nd residues (Aβ40 and Aβ42, respectively), 

Dr. Iwatsubo has performed a systematic immuno-

histochemical studies on autopsied brain tissues from 

patients with AD, Down syndrome and familial AD, 

and demonstrated that Aβ42, that most readily form 

amyloid fibrils in vitro, is the initially and 

predominantly deposited species in human cerebral 

β-amyloidosis (Iwatsubo et al. Neuron 1994, Ann 

Neurol 1995). Dr. Iwatsubo’s group then established 

celllar models expressing mutant forms of presenilin 

(PS) genes linked to familial AD (FAD), and using 

their original highly-sensitive ELISA quantitation 

system, his group has clearly shown that an increase 

in the production of Aβ42 is the pathogenic 

mechanism leading to FAD (Tomita et al. Proc Natl 

Acad Sci USA, 1997). These findings have provided a 

firm basis for the currently prevailing β-amyloid 

hypothesis. They then focused on the mechanisms of 

γ-secretase complex that cleaves the C terminus of Aβ, 

and set out to cell biological studies using RNA 

interference on the formation and function of the 

γ-secretase complex harboring PS as the catalytic 

center, associated with three additional membrane 

proteins. They demonstrated that APH-1 and Nicastrin 

serve as the “stabilizing” co-factor of PS, whereas 

PEN-2 is the component that confers proteolytic 

activity to this complex. They also showed that PS, 
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APH-1, nicastrin and PEN-2 are the essential set of 

proteins that comprise the γ-secretase complex 

(Takasugi et al. Nature, 2003). This study is 

highlighted as a milestone work that elucidated the 

mechanistic roles of protein cofactors in the formation 

and function of γ-secretase (see reviews; Iwatsubo 

Mol Psychiatr, 2004; Curr Opin Neurobiol, 2004). His 

group has established an elegant strategy to analyze 

the structure-function relationship within the catalytic 

structure of γ-secretase complex by cystein chemistry, 

and demonstrated that γ-secretase harbors a water-

permeable catalytic pore (Sato et al. J Neurosci, 2006), 

and that substrate proteins enter the catalytic pore 

through the lateral gate located at the C terminal side 

of PS (Sato et al. J Neurosci, 2008). Thus, Dr. 

Iwatsubo’s group started from an elegant immuno-

histochemical analysis of Aβ deposits in AD brains 

and extended it to a contemporary molecular/cellular 

biology of PS, that proved to play a key role in 

“intramembrane proteolysis”. 

 

2. Identification and characterization of α-synuclein 

as a major component of Lewy bodies.  

Using cortical Lewy bodies purified from 

postmortem brains of patients with dementia with 

Lewy bodies (DLB) by his original method (Iwatsubo 

et al. Am J Pathol 1996) as immunogens, Dr. 

Iwatsubo’s group, in collaboration with Drs. Virginia 

Lee and John Trojanowski at Univ. Penn, performed 

an extensive immunochemical search for components 

of Lewy bodies. They have demonstrated by raising a 

specific monoclonal antibody that α-synuclein, that 

proved to be a product of pathogenic gene for familial 

form of Parkinson’s disease, is one of the major 

constituent of Lewy bodies in sporadic Parkinson’s 

disease and DLB (Baba et al. Am J Pathol 1998). His 

group then purified aggregated α-synuclein from DLB 

cortices using fine biochemical techniques, purified it 

to near homogeneity, and demonstrated using mass 

spectrometry and specific antibodies that α-synuclein 

deposited in synucleinopathy lesions is highly 

phosphorylated at a specific serine residue (Fujiwara 

et al. Nature Cell Biol 2002). This finding led to a 

range of studies focusing on the role of synuclein 

phosphorylation in neurodegeneration. Also, the 

phospho-specific α-synuclein antibody is widely used 

as the most sensitive marker for α-synucleinopathy 

lesions, and has characterized a wide spectrum of 

α-synuclein pathologies in neurodegenerative 

disorders. 

 

3. Identification of a non-Aβ Alzheimer amyloid plaque 

component CLAC, and its precursor CLAC-P 

The major component of Alzheimer’s amyloid 

plaques is Aβ, although there are a number of non-Aβ 

components that potentially affect fibrillization and 

degradation of amyloid deposits. Among these, there 

has been an enigmatic “missing piece” protein of 

molecular masses of 50/100 kDa. Dr. Iwatsubo’s 

group raised a monoclonal antibody against amyloid 

fraction that recognizes this protein, and using this 

antibody as a probe, they conducted a thorough 

biochemical purification of these antigens and finally 

cloned a cDNA coding for the precursor of this protein. 

This protein turned out to be a novel class of 

membrane-bound collagen, which was named CLAC 

(collagen-like Alzheimer amyloid plaque component) 

and its precursor CLAC-P (Hashimoto et al. EMBO J 

2002). This finding had an immense impact both on 

fields of AD research as well as on general biology as 

a first discovery of neuron-specific collagen harboring 

a unique membrane-spanning structure. CLAC has 

been highlighted as a protein that may affect 

fibrillization of Aβ and contribute to amyloid plaque 

formation. Indeed, he has recently shown that CLAC-

positive senile plaques constitute a unique subset of 

plaques distinct from the classical, β-sheet-rich 

amyloid deposits, underscoring the pathobiological 

role of CLAC in amyloid formation, and that CLAC 

inhibits fibrillization of Aβ in vitro. Knockout mice 

studies have confirmed the role of CLAC in 

neuromuscular development (Munezane et al. Cell 

Reports, 2019). 

4. Glymphatic system and tau clearance 

Accumulation of tau has been implicated in 

various neurodegenerative diseases termed 

tauopathies. Tau is a microtubule-associated protein 

but is also actively released into the extracellular 

fluids including brain interstitial fluid and 

cerebrospinal fluid (CSF). However, it remained 

elusive whether clearance of extracellular tau impacts 

tau-associated neurodegeneration. We showed that 

aquaporin-4 (AQP4), a major driver of the glymphatic 

clearance system, facilitates the elimination of 
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extracellular tau from brain to CSF and subsequently 

to deep cervical lymph nodes. Strikingly, deletion of 

AQP4 not only elevated tau in CSF but also markedly 

exacerbated phosphorylated tau deposition and 

associated neurodegeneration in the brains of 

transgenic mice expressing P301S mutant tau. We thus 

identified the clearance pathway of extracellular tau in 

the central nervous system, suggesting that glymphatic 

clearance of extracellular tau is a novel regulatory 

mechanism whose impairment contributes to tau 

aggregation and neurodegeneration. 

 

5. Japanese ADNI and development of disease- 

modifying therapies against AD 

Basic studies on the pathomechanism of AD have 

boosted the development of mechanism-based drugs 

for AD, whereas the bottleneck has been the lack of 

surrogate biomarkers that represent the progression of 

AD pathology and are useful in the clinical trial of 

disease-modifying drugs. In close collaboration with 

Drs. Mike Weiner and Ron Petersen of US-ADNI, Dr. 

Iwatsubo has initiated the Japanese ADNI as the 

principal investigator on 2006, recruiting 38 clinical 

sites nationwide, and preparing all the infrastructures 

required for the large-scale clinical study. The J-ADNI 

group recruit 537 individuals in total, and all the data 

derived from the J-ADNI study have been made in 

public from the National Bioscience Database Center 

for research use. Recently, the J-ADNI group has 

demonstrated the similarity between MCI due to AD 

in Asian and Caucasian populations by comparing the 

clinical and biomarker features of J-ADNI and ADNI 

participants, supporting the feasibility of global 

clinical trials of disease-modifying therapies for AD. 

Recently, his group is leading the “Japanese 

Trial-Ready cohort for prevention of AD (J-TRC). 

These efforts have led to the successful development 

of anti-amyloid antibody therapies against AD in 

2023. 
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Introduction and Organization 
 

Our Department’s primary goal is to elucidate the 

basic signal transduction mechanisms which mediate 

key processes underlying various brain functions, such 

as learning, memory or emotion. A fundamental 

question is how an ensemble behavior of 10~100 

billion neurons can possibly give rise to a coherent 

and integrated “brain” that controls the whole human 

organism for a period of more than eighty years. Our 

central nervous system is physically wired and 

organized based on evolutionary and developmental 

principles that are primarily encoded into the genome 

and that are highly conserved in mammals from 

rodents to primates. This neural network, however, is 

able to recognize and memorize external and internal 

events as they occur. And furthermore, brain function, 

especially human’s, stands out by its intrinsic capacity 

to extract patterns and rules from these events, and to 

consciously associate them with abstract meaning and 

affective valence, while also unconsciously 

facilitating coordinated body responses.  

Neurochemistry once used to be a relatively dull 

discipline consisting of analyzing substances that form 

the brain. However, it has recently become a field of 

excitement where we are now (almost) able to 

measure changes in cellular messengers or modifica-

tions in signaling molecules in critical parts of the 

neurons such as the dendritic spines or the axon 

terminals, as the neurons summate synaptic potentials 

or fire action potentials.  

What are the precise nature and the whole 

spectrum of the molecular changes in the neurons that 

undergo heavy or patterned electrical activity? What 

are the molecular rules that govern these local and 

global changes, both electrical and chemical? How are 

these events, in turn, converted into more profound 

modifications of the synaptic wiring mechanisms? 

And finally do these alterations genuinely underlie 

certain kinds of information processing and storage? 

To address these issues, this Department current-

ly focuses its resources into two basic aims:  

1) Molecular investigation (including identification, 

characterization and real-time visualization) of 

signaling molecules involved in calcium-dependent 

synaptic modification, especially during signaling 

from synapse-to-nucleus, and back from nucleus-

to-synapses.  

2) Understanding molecular mechanisms controlling 

cytoskeletal dynamics and remodeling on both sides 

of the synapses, in the dendritic spines and in axon 

terminals. 

Following the retirement of Professor Tatsuya 

Haga (who became the President of Life Sciences 

Institute at the Faculty of Science at Gakushuin 

Univisersity) in March 2001, and the departure of 

Associate Professor David Saffen to initially Universi-

ty of Minnesota and then to Ohio State University in 

August 2001, Associate Professor Haruhiko Bito was 

appointed as Head of Department since January 2003. 

The Department is located on the 6th floor, in the West 
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wing of the third building of the Medical School. The 

Department currently enrolls one professor, one 

lecturer, two assistant professors, two postdoctoral 

scholars, one technical staff, seven Ph.D. graduate 

students, one research student, one technical assistant 

and three administrative assistants. 

 

Teaching activities 
 

The Department’s teaching activities include: 

1) Introductory Neuroscience coursework provided to 

pre-medical students in the Komaba campus (one 

hour);  

2) Neurochemistry lectures to medical students as part 

of the “Biochemistry- Molecular Biology- 

Nutrition” core curriculum (two hours);  

3) Introductory Molecular and Cellular Neuroscience, 

and Basic Neurochemistry lectures to first-year 

master degree students (three hours); 

4) Organization of the lecture course: “Basic Neuro-

science” (Molecular and Cellular Neuroscience) (a 

lecture series with fifteen lectures from outstanding 

neuroscientists from all over Japan). 

Additionally, Neurochemistry Seminars are 

frequently and regularly organized that enables direct 

exposure of Ph.D. graduate students and postdocs to 

both young promising researchers and established 

investigators from all over the world.  

 

Research activities 
 

The Department of Neurochemistry currently 

focuses its resources into two core projects:  

 

1) Molecular investigation (including identification, 

characterization and real-time visualization) of 

signaling molecules involved in calcium-dependent 

synaptic modification, especially during signaling 

from synapse-to-nucleus, and back from nucleus-to-

synapses.  

Changes in efficacy of synaptic transmission 

have been shown to strongly correlate with functional 

plasticity of many brain circuits including the 

hippocampus, the amygdala, the striatum, the 

neocortex, the cerebellum or the spinal cord. An early 

phase of long-term synaptic plasticity is induced by 

virtue of specific post- and/or presynaptic modifi-

cations of the biochemical machinery dedicated to 

synaptic release and neurotransmitter recognition. It 

then is expressed by bistable mechanisms that are 

strongly governed and dictated by the pattern of 

synaptic calcium influxes experienced during the 

initial conditioning period. While the molecular 

identity of the involved synaptic proteins is now 

(almost) being solved (or is becoming much less 

controversial than before), several essential questions 

remain unanswered. 

The “Old” question was: What are the molecular 

determinants that enable these plastic changes to be 

induced and maintained locally? Yet, related issues of 

critical importance that still remain wide open 

questions are: 

1) What are the full-range of calcium-triggered 

molecular signaling cascades which are activated at 

and near the potentiated/depressed synapses? And 

how do they influence plasticity per se? 

2) What is the contribution of activity-dependent gene 

expression in prolongation and consolidation of 

such synapse-restricted changes?  

In order to begin to address these issues, we have 

been investigating in particular the role of several 

calcium-calmodulin dependent protein kinases.  

We previously showed the critical importance 

of a CaMKK/CaMKIV cascade in triggering 

synaptically-stimulated nuclear CREB phosphory-

lation in hippocampal neurons. The extreme 

biochemical efficacy and the relative poor frequency-

dependence of this signaling cascade, in combination 

with the robust correlation between prolonged pCREB 

response and downstream gene expression led us to 

propose that CaMKK/CaMKIV/pCREB cascade was 

likely to act as a critical temporal integrator for 

activity-dependent gene expression in excitatory 

neurons (Bito et al., Cell, 1996; Bito et al., Curr. Opin. 

Neurobiol., 1997; Bito, Cell Calcium, 1998). This 

hypothesis has now been critically tested in various 

brain systems and indeed pCREB immuno-

fluorescence is now considered as a universal marker 

for integrated synaptic activity that is more sensitive 

than that of c-Fos (Nonaka, J. Neurosci. 2009). The 

critical function of CaMKK/CaMKIV/pCREB cascade 

in the expression of long-term synaptic plasticity was 

also validated in long-term potentiation in the 

hippocampus (Redondo et al., J Neurosci. 2010). 

Furthermore, CaMKIV-KO, CaMKK-KO and 



 91

CaMKIV-dominant negative transgenic studies by 

many laboratories have confirmed the critical role for 

CaMKIV as synaptic activity-triggered CREB kinase. 

We subsequently also showed that CaMKIV in 

the cerebellar granule cells played a critical role in 

tuning the pCREB response necessary for 

depolarization-mediated neuronal survival, and that in 

fact CaMKIV stability was actively maintained by 

depolarization. Loss of depolarizing signal led to a 

caspase-mediated proteolytic degradation of CaMKIV. 

This in turn severely impaired CREB phosphorylation, 

facilitating apoptosis, and conversely rescuing pCREB 

by overexpressing an active form of CaMKIV was 

sufficient to prevent apoptosis (See et al., FASEB J., 

2001). Consistent with our observation that subtle 

CREB regulation may underlie the neuronal cell 

survival, CREB-dependent gene expression mecha-

nisms, especially CBP regulation, have actually been 

proposed to be affected in one way or another in many 

neurodegenerative disorders such as hereditary 

polyglutamine diseases. We thus speculated that if 

CREB-opathies (or various defects in CREB-mediated 

gene activation mechanisms) were critical determi-

nants in exacerbating neurodegeneration, certain 

disease forms may actually accompany deficit in 

CaMKIV / pCREB signaling (Bito and Takemoto-

Kimura, Cell Calcium 2003). We also identified 

kinase/phosphatase signaling responsible for activity-

dependent nuclear trafficking of CRTC1, a key 

cofactor of CREB, and demonstrated its roles in 

CREB-dependent transcription and contextual fear 

memory in amygdala (Nonaka et al., Neuron 2014). 

To elucidate the significance of the genes 

regulated downstream of CREB during learning and 

memory, we set out to uncover the most elementary 

regulatory element required and sufficient to trigger 

robust activity-dependent gene induction of the 

immediate early gene Arc, whose expression in many 

brain areas have been invariably associated with key 

cognitive activities mediated by these areas. We 

discovered a fundamentally novel synaptic activity-

responsive element (SARE) which was present as a 

distal regulatory promoter element and was conserved 

across most mammalian species (Kawashima et al., 

PNAS 2009; Kim et al., Nature 2010; Inoue et al., 

Commun. Integr. Biol. 2010). Surprisingly, SARE 

contained juxtaposed binding elements for all three 

activity-regulated transcription factors, CREB, MEF2 

and SRF. The identification of SARE enables us to 

build reporter virus and mouse lines that are expected 

to be useful to map the extent of neuronal circuit 

activation during various kinds of cognitive activities 

(Kawashima et al., Nat. Methods 2013).  In addition 

to the transcriptional regulation, we are currently 

investigating about the physiological function and its 

molecular mechanism of Arc, which is thought to be a 

key player that contributes activity dependent 

neuronal plasticity at post synaptic sites (Okuno et al., 

Cell 2012). 

One parallel branch of CaMK signaling that has 

not been widely studied is the CaMKK/CaMKI 

pathway. During the search for potential CaMKIV-like 

CREB regulatory kinases (CLICKs) (Ohmae et al., J. 

Biol. Chem. 2006), we identified a novel CaMKI 

isoform that contained a C-terminal CAAX lipid 

modification motif (Takemoto-Kimura et al., J. Biol. 

Chem., 2003; Takemoto-Kimura et al., Neuron 2007). 

This novel membrane-bound CaMK (CLICK-III/

CaMKI) is most expressed in the central nucleus of 

the amygdala and in the ventral medial hypothalamus, 

while also being present at a much weaker amount in 

most central neurons. Biochemical and cell biological 

studies indicated a critical role for lipidification of this 

kinase to be properly sorted into specific lipid-

restricted membrane microdomains. The function 

played by this lipidified, membrane-inserted CaMK in 

circuitry formation and maturation was scrutinized 

using RNA interference. Along with the identification 

of the critical lipid-modifying enzyme that controls 

lipid-anchoring of this kinase, we discovered a novel 

activity-regulated mechanism whereby CLICK-III/

CaMKI is actively sorted into dendritic lipid rafts, 

where it specifically regulates Rac-mediated actin 

remodeling that is required for BDNF-stimulated 

dendritogenesis (Takemoto-Kimura et al., Neuron, 

2007; Takemoto-Kimura et al. Eur. J. Neurosci. 2010). 

Similar studies in axonal growth also suggest the 

active contribution of CaMKK cascade in this process 

(Ageta-Ishihara et al., J. Neurosci. 2009; Takemoto-

Kimura et al., Eur. J. Neurosci. 2010). Using a 

membrane-tethered genetically encoded calcium 

indicator, we successfully recorded spontaneous re-

generative calcium transients (SRCaTs) in developing 

mouse excitatory cortical neurons and discovered that 
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L-type VGCCs play critical roles in neural 

development and corticogenesis (Kamijo et al., J. 

Neurosci. 2018). 

How do these multiple Ca2+-dependent signaling 

molecules process each pattern of intracellular Ca2+
 

dynamics to induce a cellular response? Recently, we 

have developed a method named dFOMA (dual FRET 

imaging with optical manipulation) to simultaneously 

measure activities of two distinct signaling molecules 

in living neurons. Applying originally developed 

FRET probes to dFOMA method enabled us to 

measure activities of CaMKII, calcineurin and Ca2+, 

when a neuron received various frequencies of 

synaptic inputs. These experiments provided evidence 

that CaMKIIα and calcineurin are fine-tuned to unique 

bandwidths and compute input variables in an 

asymmetric manner (Fujii et al., Cell Reports 2013; 

Fujii et al., Neurosci Res. 2022). We also applied the 

CaMKII FRET probe to elucidate the molecular 

mechanisms of intellectual disability caused by 

CAMK2A mutations and found a candidate 

therapeutic (Fujii et al., Front. Mol. Neurosci. 2022). 

In line with the visualization of neuronal activity 

and Ca2+ signaling, we have developed R-CaMP2, a 

red genetically-encoded Ca2+ indicator that has single-

action-potential sensitivity based on rational design 

that takes advantage of our long-standing effort and 

knowledge about CaMKK-CaMKIV signaling. By 

combining R-CaMP2 with green Ca2+ indicator 

G-CaMP, distinct activity patterns between excitatory 

and inhibitory neurons in somatosensory cortex was 

revealed (Inoue et al., Nat. Methods 2015). 

Furthermore, we have advanced our visualization 

probe technology to developed ultra-fast, ultra-

sensitive Ca2+ indicators XCaMP-B/G/Y/R, which 

allowed imaging in blue, green, yellow, and red, and 

simultaneously tracked activities of high-frequency 

firing parvalbumin (PV)-positive cells, as well as 

activities of three different neuronal cell types 

(excitatory pyramidal cells, PV-positive and 

somatostatin (SST)-positive cells) (Inoue et al., Cell, 

2019). We also developed knock-in mice expressing 

these novel Ca2+ indicators (Sakamoto et al., Cell 

Reports Methods 2022; Sakamoto et al., STAR 

Protocol, 2022). 

One further important topic that we have been 

focusing for a number of years is the role of gene 

expression in prolongation / consolidation of synapse-

specific local changes. Neurons undergoing various 

stimulus patterns have been followed up in time and 

the amount of newly synthesized proteins and the 

local distribution of induced gene products have been 

monitored. Using state-of-the-art multi-wavelength 

fluorescence imaging techniques, we are now quan-

titatively assessing how local distribution of these 

newly synthesized gene products affect synaptic 

protein complexes (Okuno and Bito, AfCS/Nature 

Mol. Pages 2006).   

 

2) Understanding molecular mechanisms controlling 

cytoskeletal dynamics and remodeling on both sides 

of the synapses, in the dendritic spines and in axon 

terminals. 

Both synaptic maturation and synaptic plasticity 

have been shown to include a morphological compo-

nent that is directed by the dynamics of actin 

cytoskeleton, a major cytoskeletal component both in 

the dendritic spines and at the very proximity of 

boutons in the axon terminals. Few studies in the past, 

however, had directly addressed what molecular 

determinants regulate actin dynamics in living central 

neurons undergoing synaptic activity. This was in part 

because actin filament assembly and disassembly were 

classically studied mostly at the moving edges of 

lamellipodia of large growth cones in large-size 

neurons from either mollusc or peripheral nerve cells. 

Such visualization turned out to be much more 

difficult in seemingly far less mobile spine structures 

tightly apposed to presynaptic active zones. 

We (and others) used GFP-actin imaging to try to 

understand how neuronal actin cytoskeleton in 

hippocampal neurons was organized and reorganized 

by exposure to synaptic activity. In our dissociated 

culture system, virtually all spines contained a high 

amount of GFP-actin and most of them with few 

exceptions were apposed to FM4-64-positive active 

presynaptic termini. In these cultures, increases in 

synaptic glutamatergic transmission by repeated bursts 

of high-frequency synaptic activity clearly induced 

several distinct kinds of activity-dependent actin 

mobilization, including a slow but sustained synaptic 

delivery of GFP-actin in a non-negligible number of 

activated spines and a massive but transient 

enhancement in cortical actin at the somatic periphery. 
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The former was entirely dependent on NMDA-

dependent Ca2+-influx while the latter was likely to be 

mediated at least in part by L-type voltage-gated Ca2+ 

channel activity. Thus, distinct patterns and sources of 

Ca2+ influx were likely to trigger a complex spatially 

segregated patterns of actin cytoskeletal reorgani-

zation, with variable impact on either neuronal 

morphology and/or synaptic protein assembly 

(Furuyashiki et al., PNAS, 2002).  

Similar studies are now ongoing in cerebellar 

Purkinje neurons, where spinogenesis is also subject 

to complex regulation during development, and where 

calcium dynamics is key to pre- and postsynaptic 

plasticity. 

What are the key signaling pathways controlling 

actin dynamics in central neurons? We were especially 

keen to resolve the contribution of the small GTPase 

Rho and its downstream effectors, initially in the 

context of developmentally regulated neuronal 

morphogenesis. We first established in a model cell 

line N1E-115 that neurite retraction was directly 

linked to Rho/ROCK activity (Hirose et al., J. Cell 

Biol., 1998). We subsequently revealed that in central 

neurons, in addition to its essential role in regulating 

growth cone motility, Rho/ROCK activity in fact acted 

as a negative gate that tightly controls the timing with 

which the first processes are initiated out from the 

round cell soma (Bito et al., Neuron, 2000). 

Disruption of Rho/ROCK activity was sufficient to 

immediately initiate neuritogenesis. This indicated 

that endogenous Rho activators, by titrating ROCK 

activity, continuously antagonized process/ branch 

formation and that local gradient of Rho activators 

might play a crucial role in shaping the timing and the 

extent of process formation (Bito, J. Biochem., 2003). 

Consistent with this idea, we found that in cerebellar 

granule cells, a chemokine SDF-1 released from the 

pia mater was likely to be a predominant Rho 

activator via stimulation of a cognate and specific 

GPCR CXCR4 (Arakawa et al., J. Cell Biol., 2003). 

While a true gradient in SDF-1 still remains to be 

demonstrated in vivo, it is intriguing to note that most 

active axonal process formation and elongation 

actually occur in the inner zone of EGL that is 

opposite and most distant from the interface with the 

pia mater (Bito, J. Biochem., 2003). Most strikingly, 

we demonstrated that axon elongation could actively 

occur in an intermediate Rho activity range that 

enables ROCK to be weakened enough while allowing 

another Rho effector mDia1 to actively mediate its 

effect on actin nucleation and polymerization 

(Arakawa et al., J. Cell Biol. 2003).  

Whether similar or distinct mechanisms also 

operate during spinogenesis and spine maturation 

remains to be determined, though a role for Rho and 

ROCK has already been postulated in control of spine 

complexity and spine stability. However, multiple 

small GTPase signaling cascades clearly seem to 

contribute together, in a tightly coordinated manner, to 

spine regulation, since many distinct classes of GEFs 

and GAPs have now been shown to be localized in the 

dendritic spines. We ourselves initially reported the 

first two direct examples for PSD localization for such 

Rho small GTPases interacting proteins, Citron 

(Furuyashiki et al., J. Neurosci., 1999) and Cupidin/

Homer2 (Shiraishi et al., J. Neurosci., 1999).  

In an attempt to pin down molecular mechanisms 

that link PSD complexes and spine formation, we 

quantitatively examined the effect of deleting the 

binding capacity of single PDZ domains of PSD-95, 

one by one, and in combination, by structure-based 

amino acid replacements rather than domain deletion. 

Such a second-generation structure-function relation 

study surprisingly revealed that a quantitative binding 

between PSD-95 and synGAP tightly controlled the 

degree of PSD protein clustering in a manner that was 

inversely correlated with the distance from the spine 

head to the shaft. Thus, these results suggest the 

existence of a tight coordination between the state of 

PSD complex and the morphogenetic activity of each 

spine (Nonaka et al. J. Neurosci., 2006).  

In parallel with this work, we and others 

determined that protein-protein interaction was key to 

determining the physical distance between the 

synaptic vesicles in the active zone and the voltage-

gated calcium channels in its vicinity, the opening of 

which triggers their release (Kiyonaka et al., Nat. 

Neurosci. 2007).  

 

Publications by lab members 
(January 2022- December 2022) 
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Introduction and Organization 
 

Recently, mental problems of child and adolescent or 

problems of mental development are continuously 

increasing, and serious deficiency of specialists such 

as child psychiatrists and necessity of their develop-

ment are emphasized. Especially, as Japan falls far 

behind other nations in research and education system 

of child psychiatry, development of specialists who 

can promote research by themselves and improve 

quality of diagnosis and treatment based on their own 

research are strongly demanded. In response to these 

needs, Department of Child Neuropsychiatry, 

Graduate School of Medicine was established in April 

2010. This is believed to be the first Japanese 

department which works as an actual department of 

child psychiatry managed by child psychiatrist. Based 

on experience of clinical-based research as well as 

medical care and training of clinicians for decades in 

child psychiatry division of Department of Neuro-

psychiatry and Department of Child Psychiatry since 

April 2005, we are developing new activities. 

Professors are administrating Department of Child 

Psychiatry, the University Hospital also, and trying to 

utilize its clinical activities for research more 

effectively. 

 

Teaching activities 
 

In the year of 2022, we had 6 graduate students (1 in 

master course and 5 in doctor course). In addition to 

research training, educational program including 

case conference was implemented with further 

improvement. 

 

Research activities 

 

Main subjects of our research are Autism Spectrum 

Disorder (ASD), Attention-Deficit/Hyperactivity 

Disorder (ADHD), Tourette syndrome which is a 

severe and chronic tic disorder, and child & adolescent 

obsessive-compulsive disorder (OCD). We are trying 

to combine scientific analysis of objective mental and 

behavioral indicators with neuropsychological, brain-

imaging, and genetic studies into comprehensive and 

multidimensional approach to problems in develop-

ment of brain and mind. We are applying this compre-

hensive approach to intervention studies including 

pharmacotherapy. 

Major research projects with full or preliminary 

performance in 2022 are as follows: 

 

・Epidemiological, behavior phenotype, neuropsy-

chological, and treatment study of Tourette 

syndrome (chronic tic disorder with multiple motor 

tics and one or more vocal tics) and child & 

adolescent OCD 

We are evaluating tics, obsessive-compulsive 

symptoms, and premonitory urges in Tourette 

syndrome and child & adolescent OCD to examine 

their relationship to each other, as well as 

investigating situation and needs for treatment and 

support to improve them. 

We are following a clinical cohort of patients with 

Tourette syndrome and are also investigating the 

impact of the COVID-19 pandemic. We are examining 

the neuropsychology of Tourette syndrome and the 

effectiveness of the Comprehensive Behavioral 

Intervention for Tics (CBIT). We have developed 

internet-based psychoeducational materials that will 
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lead to CBIT, and have begun investigating their 

effectiveness. We are also trying to develop an 

objective assessment of tics. 

Multi-institutional collaborative study about 

treatment-refractory Tourette syndrome in which 

severe tics persist even after adulthood are conducted 

with multidisciplinary professionals including 

neurosurgeons who perform deep brain stimulation. 

We are also continuing to analyze the findings of our 

survey of tics and related behaviors in community 

preschoolers. 

 

・Brain-imaging study of ASD, ADHD and Tourette 

syndrome by structural-MRI, functional-MRI and 

near-infrared spectroscopy (NIRS) 

We continue to examine morphological and functional 

brain imaging in adults with ASD. 

 

・Development of predictor of parent training for 

ADHD 

We are examining what aspects of children with 

ADHD and their caregivers are affected by parent 

training. In addition to focusing on the relationship 

between parent training and attachment, we also aim 

to examine the relationship between brain function as 

measured by fMRI and these factors. 

 

・Effectiveness of psychological support for ASD 

We are examining effectiveness of early intervention 

for autistic preschoolers in terms of their 

communication behaviors and parental stress. We are 

also examining support for their transition from 

kindergarten and preschool to elementary school. 

Furthermore, effectiveness of a program of group 

cognitive behavior therapy for adults with 

high-functioning ASD is investigated in a randomized 

control trial. 

 

・Investigation on clinical evaluation and psycho-

logical education for adults with developmental 

disorders 

We are collecting and analyzing data obtained through 

“inpatient assessment on developmental disorders” 

program, in which adult patients with suspected 

developmental disorders undergo detailed clinical 

assessment, including symptoms of ASD and ADHD, 

and receive psychoeducation based on this 

assessment. 
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Introduction and Organization 
 

The Department of Neuropsychiatry is the oldest 

department of psychiatry in Japan which was 

established in 1886. "Anti-Psychiatry" movement in 

the last 3 decades had brought highly negative impacts 

on the progress of all aspects of our activities. 

However, in 1994, our department has been normal-

ized and restarted to play a leading role in psychiatry 

in Japan. Since 2005, we have launched the new 

department of child neuropsychiatry to focus on basic 

and clinical neuroscience in the developmental 

disorders including autism spectrum disorder (ASD). 

Dr. Kiyoto Kasai has been serving as a professor since 

2008. Now the Department of Neuropsychiatry is 

dedicated to high quality clinical services, excellent 

training, education for students and innovative 

research.  

 

Clinical activities 
 

For our clinical services, we have more than 15 

staff psychiatrists, 5 clinical psychologists and 2 psy-

chiatric social workers. In 2022, approximately 680 

new patients visited our outpatient clinic, and the total 

visits per day were about 100. 

In our inpatient wards, the secluded ward has 27 

beds including 3 seclusion rooms, as well as 21 beds 

for the open general ward. Approximately 319 patients 

with various psychiatric disorders were admitted in 

2022. Recently, the number of inpatients who were 

referred from the emergency unit is increasing. Mean 

hospitalization is 30 day long, and the age of patients 

is from teenager to senior. Most of the patients are 

schizophrenia, mood disorder and the psychosis based 

on the somatic diseases. Modified electro-convulsive 

therapy was performed for approximately 300 patients 

per year.  

We established the day care unit for outpatients 

with schizophrenia in 1974, and the patients are 

engaged in rehabilitation and re-work programs. 

 

Education 
 

For psychiatric residents, we have provided: 1) 

clinical meetings on patients (every morning); 2) case 
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conferences on inpatients (every week); 3) a series of 

lectures by teaching staffs on various aspects of 

psychiatry. For undergraduates, we have provided 

neuropsychiatry comprehensive lectures (for 2nd year 

students), and clinical clerkship (for 3rd year students). 

For postgraduate, currently more than 10 neuro-

psychiatry Ph.D. students are studying. 

 

Research 
 
Our mission in research is to clarify the patho-

physiology of the mental illness to develop better 

treatment approach. 

 

1) Neuroimaging  

Our research plays a leading role in psychiatric 

neuroimaging in Japan and aims at multi-modality 

neuroimaging (structural and functional MRI, MR 

spectroscopy, EEG, MEG, near-infrared spectroscopy 

(NIRS)) in schizophrenia, mood disorders and autism 

spectrum disorders. 

 

2) Molecular/cellular neuroscience 

The goal of the molecular/cellular neuroscience group 

is to build causal bridges among the molecular, 

cellular, neural systems, and behavior on the rodent 

model of neuropsychiatric disorders. We employ 

integrated multidisciplinary techniques including 

genetics, cell biology, biochemistry, histology, 

electrophysiology, imaging, and behavioral analysis 

for elucidating molecular pathophysiology of rodent 

models of neuropsychiatric disorder. We have focused 

on schizophrenia and hippocampal neuronal circuits.  

 

3) Genetic and Epidemiology research 

The Genetic Research Group of the department is 

investigating genetic as well as environmental 

mechanism of psychiatric disorders. A major focus of 

the studies is exploration of susceptibility genes of the 

disorders including schizophrenia, autism, their 

spectrum disorders and anxiety disorder (mainly panic 

disorder).  
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Introduction and Organization 
 

The Department of Neurology was established by 

the founder Professor Yasuo Toyokura in 1964 as one 

Department in the Brain Research Institute. The 

Department of Neurology was succeeded by 

Professors Toru Mannen, Ichiro Kanazawa, and Shoji 

Tsuji. The organization of the Brain Research Institute 

was reorganized as the Division of Neuroscience of 

the Graduate School of Medicine in 1997.  

 

Clinical activities 
 

We offer clinical services in the field of 

Neurology. We are putting our effort to provide the 

patients with highly advanced clinical practice as well 

as on clinical activities connected to postgraduate 

education of Neurology.  

We have outpatient clinics covering the broad 

fields of Neurology. Furthermore, we also provide 

clinics specialized to movement disorders and 

dementia (Dementia center).  

In the in-patient ward, we offer programs for 

postgraduate education including the program for the 

first stage postgraduate education. We also offer the 

excellent training program with the goal to get the 

board of Neurologist. In 2005, we initiated deep brain 

stimulation for the treatment of movement disorders in 

cooperation with Department of Neurosurgery.  

 

Teaching activities 
 

As for under-graduate education, our Department 

takes a part in lectures of Neurology for the 4th and 

5th grade medical students, and clinical clerkship for 

the 5th grade medical students.  

In the clinical clerkship we include small group 

lectures including neurophysiology, and stroke care. 

We are also putting our effort for Free Quarters where 

we offer various opportunities for medical students to 

be involved in research activities, and 2-3 medical 

students are conducting their research activities in the 

laboratories. 

In postgraduate education we offer the integrated 

program including Neurology as the part of the 

program of Internal Medicine.  

Regarding training for board-certified neurolo-

gists, we offer the excellent program including 

patients’ care, training in Neurophysiology and Neuro-

pathology, consultation for Neurology and supervising 

of junior trainees. This program is integrated with 



 104 

clinical practice at the affiliated hospitals where rich 

experience is obtained for numerous cases in Clinical 

Neurology. 

In Graduate School, we offer highly advanced 

research activities based on the interest of graduate 

students.  

 

Research activities 
 

Our research field covers broad fields related to 

neurological diseases, with the goals to elucidate the 

mechanisms of neurological diseases, and to eventual-

ly develop new therapeutic strategies. Our research 

activities include molecular genetics, developmental 

biology, cell biology, pharmacology, pathology, and 

physiology. We aim to integrate these broad research 

fields to better contribute to clinical neurology. 

In the development of molecular therapeutics that 

ameliorate α-dystroglycan (α-DG)-associated diseases, 

we identified the glycan unit ribitol 5-phosphate 

(Rbo5P) in α-DG and showed that enzyme activities 

of α-DG-associated diseases are involved in the 

synthesis of tandem Rbo5P. We also found that FKTN 

and FKRP can transfer GroP to O-mannosyl glycans 

by using CDP-glycerol (CDP-Gro) as a donor 

substrate. The analysis of mouse models of 

α-DG-associated diseases indicated that 

spatiotemporal persistence of functionally 

glycosylated α-DG may be crucial for brain 

development. These findings provide insight into 

pathogenesis and therapeutic strategies in 

α-DG-associated diseases. In addition, a First In 

Human clinical trial of a novel antisense nucleic acid 

NS-035 in Fukuyama-type congenital muscular 

dystrophy, which is common in Japan due to 

dystroglycanopathy is currently underway. (Toda, T., 

Kanagawa, M., Kobayashi, K., Sudo, A., Fujino, G., 

Kitamura, A., Takahashi, A.) 

We perform case-control association studies in 

Parkinson disease (PD) employing whole-exome 

sequence analysis to discover rare PD susceptibility 

variants. Employing a novel bioinformatics approach 

using GWAS loci in PD along with in vitro functional 

studies and MPTP mouse model analysis, we 

identified a novel drug candidate for the prevention of 

neurodegeneration in PD. We also identified genetic 

factors responsible for the individual difference of the 

effects of zonisamide by using GWAS and 

transcriptome analysis. (Toda, T., Satake, W., Uenaka, 

T., Cha, P.C., Fujino, G., Naito, T.) 

In the field of molecular genetics, we have 

developed the Genomic Medicine Research Support 

Center, and introduced next-generation sequencers to 

conduct comprehensive genome analyses to elucidate 

molecular bases of various neurological diseases. 

Regarding monogenic neurologic diseases, we 

conduct pedigree analyses in various neurological 

diseases including epilepsy, multiple system atrophy, 

amyotrophic lateral sclerosis, hereditary spastic 

paraplegia, spinocerebellar atrophy, and 

adrenoleukodystrophy. As for sporadic neurologic 

diseases, we perform case-control association studies 

in multiple system atrophy and amyotrophic lateral 

sclerosis to identify genetic factors underlying these 

diseases. On the basis of the findings that mutations in 

COQ2 are associated with familial as well as sporadic 

multiple system atrophy, we are conducting an 

investigator-initiated clinical trial using coenzyme 

Q10 for patients with multiple system atrophy. 

Genetic study on benign adult familial myoclonus 

epilepsy (BAFME), neuronal intranuclear inclusion 

disease (NIID), oculopharyngeal myopathy with 

leukoencephalopathy (OPML), and 

oculopharyngodistal myopathy type 1 (OPDM1) are 

performed, which have been revealed to be caused by 

expasions of noncoding repeats at our department. We 

reported safety and efficacy of hematopoietic stem 

cell transplantation for adolescent-/adulthood-onset 

cerebral form/cerebello-brainstem form of adreno-

leukodystrophy. We are now studying a biomarker for 

adrenoleukodystrophy. (Toda, T., Tsuji, S., Mitsui, J., 

Ishiura, H., Matsukawa, T., Naruse, H., Kakumoto, T., 

Nagasako, Y., Hao, A., Shinmi, J, Mitsue, A., 

Mitsutake, A., Yamaguchi, N., Almansour, M. A., 

Porto, K. J. L., Orimo, K.) 

The human neurophysiology section specializes 

in studying the physiology of the human motor and 

sensory systems in awake healthy volunteers and the 

pathophysiology of neurological disorders using 

several non-invasive physiological methods, such as 

TMS, EEG, MEG, fMRI, NIRS and EOG. Our final 

goal is to devise new therapeutic techniques for 

intractable neurological disorders. To this end, the 

work extends from the study of spinal systems to basal 



 105

ganglia and cerebral cortex. We are interested in 

mismatch negativity changes in ataxic syndrome as 

well as basalganglia disorders and entrainment of 

neuronal oscillation by peripheral nerve stimulation, 

sensor-oriented and sensor-free motion measurements 

in Parkinson disease, network analysis in patient with 

epilepsy using MEG, fMRI of spinal cord and 

neuronal excitability changes in dystonic patients. 

(Hamada, M., Shirota, Y., Kodama, S., Kainaga M, 

Seto E, Katsuse K, Tokimura R, and Miyano R.) 

In the field of neuromuscular diseases, we 

provide pathological diagnosis of biopsied materials 

from patients with myopathy or neuropathy. We also 

provide autoantibody testing for anti-ganglioside 

antibodies, and muscle specific antibodies. In research 

field, using biopsied muscles and collected serum 

samples, we have been studying the mechanisms of 

inflammatory myopathies from the view points of 

pathological changes, myositis specific autoantibodies, 

serum cytokines, and expression profiling of muscle 

samples. Our aim is to increase understanding of the 

etiology and pathogenesis of neuromuscular diseases. 

(Shimizu, J., Kubota A., Maeda M., Kitamura A.). 

In the biochemistry laboratory, autopsy brain 

analysis of Alzheimer's disease and Lewy body 

disease was performed, and a new gene involvement 

was discovered. Chronic cerebral hypoperfusion 

model mouse was created and its characteristics were 

analyzed, the technology was applied to analyze 

amyloid β metabolism under chromic hypoperfusion. 

On the other hand, we analyzed J-ADNI cohort data. 

Comparison with US-ADNI data revealed 

compatibility between the two cohorts. The influence 

of sex difference and education level, and the 

influence of serum calcium level was discovered. We 

analyzed the database of adverse drug reactions to 

COVID-19 vaccine and dementia drugs. Other 

activities include development of new imaging 

techniques using Raman microspectroscopy. We 

recently invented a novel high-sensitivity lipid 

imaging methodology using delipidation technique for 

sample preconditioning before Raman observation, 

which successfully determined spatial distribution of 

minor lipid species in porcine nerve and muscle 

tissues. We also developed a new optical sensor chip 

detecting biomarkers for Alzheimer’s disease using 

nanoimprint lithography (NIL)-based two-dimensional 

photonic crystal (2D-PhC), which achieved the 

sensitivity surpassing ELISA. We newly developed a 

detection device for our sensor chip, realizing 

automated, high-throughput measurement. (Yu 

Nagashima, Ryo Ohtomo, Tatsuo Mano, Taro Bannai, 

Takeyuki Tsuchida, Kensuke Hamada, Kagari Mano, 

Gaku Ohtomo, Kenichiro Sato, Masanori Kurihara) 

Neuroimmunology section is focused on 

understanding inflammatory disease of the CNS: 

namely multiple Sclerosis and neuromyelitis optica. 

Through application of both conventional and more 

contemporary immunological methods (FACS, ELISA, 

cell culture and NGS analysis), we aim to reveal 

disease-specific patho-mechanisms for better diagnosis 

and treatment of immune-mediated CNS inflammation. 

(Sakuishi K, Koguchi A, and Kawasaki R) 
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Introduction and Organization 
 

The Department of Neurosurgery at the University 

of Tokyo Hospital consists of 14 staff neurosurgeons, 

who participate in the three major academic activities: 

patient care, research, and education. The staffs include 

a professor/chairman, three lecturers, ten assistant 

professors and one project associate professor at 

Medical Information Technology. 

Clinical ward for neurosurgery in our university 

hospital was founded in 1951 as the first neurosurgical 

clinic in Japan. Dr. Keiji Sano, as the founding 

professor, established the Department of Neurosurgery 

in 1962. Dr. Kintomo Takakura and Dr. Takaaki Kirino 

served as the second and the third professor, 

respectively. The incumbent professor, Dr. Nobuhito 

Saito, has been serving as the fourth professor since 

2006. 

Our department provides expertise for patients with 

brain tumor, cerebrovascular disease, spinal disease, 

functional disorder, head trauma, etc. 

Clinical activities 
 

General outpatient clinic including new patient clinic 

is open every weekday and subspecialty clinic is open 

three days a week (Monday and Friday). The latter is 

open for patients with brain tumor, pituitary disease, 

spinal disease, cerebrovascular disease, endovascular 

intervention, epilepsy, and gamma knife treatment. 

From April 2022 to March 2023, 18,537 patients were 

treated at the outpatient clinics. 
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The neurosurgery ward has approximately 40 beds on 

the seventh floor of the hospital building opened in 

September 2001. In 2022, 947 patients were admitted 

to the neurosurgery ward. 449 surgical procedures and 

205 gamma knife procedures were performed in 2022. 

Our practice covers a wide variety of neurosurgical 

diseases including malignant and benign brain tumors, 

hemorrhagic and thromboembolic cerebrovascular 

diseases, spinal disorders, pediatric diseases, epilepsy, 

pain and movement disorders. 

Intraoperative functional monitoring in brain tumor 

surgery and pre- and intra-operative functional map-

ping in epilepsy surgery are frequently used to preserve 

brain function as much as possible. Endoscopic 

endonasal surgery is also frequently utilized as a 

minimally invasive therapeutic option for skull base 

lesions. State-of-the-art techniques including intra-

operative computer-aided navigation and intravascular 

procedures help our continuous effort to increase the 

safety of surgical treatment. Some endovascular 

procedures are performed in our hybrid operating room 

with the cooperation of the operation department and 

the anesthesiology doctors. 

Our department is affiliated with 32 neurosurgical 

institutions in and around the city of Tokyo including 

10 university medical centers, where our residents and 

students are exposed to various clinical experiences. 

Surgical case volume in all hospitals exceeds 11,500 

cases. 

 

Teaching activities 
 

Medical students take lectures of clinical 

neurosurgery in their second year. Clinical case studies 

and bedside teaching are scheduled in the third and 

fourth years. The lecturers introduce general 

neurosurgery as well as the state-of-art neurosurgical 

practice to the students. At the bedside teaching and 

clinical clerkship, they are offered opportunities to 

learn clinical management of neurosurgical patients in 

the hands-on style, and also are exposed to practice in 

various subspecialties in neurosurgery through special 

seminars given by experts in the fields. 

We accepted 6 in 2021, 12 in 2022, and 4 in 2023 in 

our neurosurgical residency program. These residents 

are trained in the university hospital and affiliated 

hospitals to experience every aspect of neurosurgical 

practice for five years on average. Our residency 

training is finalized after the sixth year, when the 

finishing residents serve as senior residents at the 

university hospital for 6 months. Academic training is 

provided through numerous intramural clinical and 

research conferences, journal clubs, seminars as well as 

quarterly regional meetings of the Japan Neurosurgical 

Society. After or during residency training, our 

residents can choose to be admitted into the Ph.D. 

course at the Graduate School of Medicine, the 

University of Tokyo, to be involved in advanced basic 

research activities for 4 years. Upon completion of 

training, our graduates stay in the department to be 

associates in our university hospital or become clinical 

staffs in our affiliated hospitals. 

Research activities 
 

Clinical research in the last few years have mainly 

focused on treatments of acoustic neurinoma, tech-

niques of skull base surgery, treatments of malignant 

brain tumors, epilepsy surgery, and stereotactic 

radiosurgery. The results were presented at domestic as 

well as international meetings including Annual 

Meetings of the Japan Neurosurgical Society and 

Annual Meetings of American Association of 

Neurological Surgeons. 

Our department has maintained prominent basic 

research activities as well. The fields of our current 

research are as follows: 

 

1) Pathogenesis of cerebral ischemia and neuronal 

regeneration after ischemic brain damage 

One of the major topics in recent basic science is to 

regenerate the brain with endogenous neural 

progenitors. Our laboratory has started basic research 

to regenerate neurons in vivo following ischemic insult. 

We have demonstrated that the 40% of the lost neurons 

could be regenerated by administration of growth 

factors. We also succeeded in regeneration of striatal 

neurons. Molecular mechanisms of adult neurogenesis 

are currently investigated using various models to 

enhance post-ischemic regeneration. By extending the 

research into primate model, we are pursuing clinical 

application in the future. 
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2) Genetic analyses of cerebrovascular diseases and 

benign brain tumors 

We are conducting genetic analysis research for 

cerebrovascular diseases and benign brain tumors with 

the aim of identifying molecular markers with high 

clinical significance and elucidating the pathogenic 

mechanism. 

Specially, genes such as RNF213 in moyamoya 

disese, NF2 in meningioma and schwannoma, CCM in 

cerebral cavernous malformation were analyzed. In 

addition, comprehensive genetic analyses, including 

analysis of whole exome sequences, were performed to 

identify novel disease-related genes.. 

In the field of cerebrovascular disease, analysis of 

the RNF213 gene revealed that RNF213 variant is 

associated with not only moyamoya disease but also 

various intracranial artery stenosis. Furthermore, 

genome wide association study of intracranial artery 

stenosis was performed, and diseae related gene 

polymorphisms were clarified. In addition, we have 

identified disease-related gene in venous 

malformations that occur in the head and conducting 

functional analysis. 

In the field of benign brain tumors, we improved the 

diagnostic rate of somatic mosaics of 

neurofibromatosis type 2 (NF2) by analyzing DNA 

from various tissues and reveals the phenotypic 

characteristics of NF2 somatic mosaics. In the genetic 

analysis of meningioma, we revealed the association 

between genetic variants, pathological diagnosis, and 

anatomical site. We are now conducting research to 

clarify the characteristic of the changes in gene 

background during the recurrence of meningiomas. 

 

3) Development of new therapeutic modalities for 

malignant brain tumors 

Genotyping is now widely accepted as an essential 

component of pathological diagnosis in glioma. We 

have been routinely analysisng surgically resected 

tumor specimens in a semi-prospective fashion. The 

genetic analyses include sequencing of IDH1/2 and 

histone 3-coding genes, as well as loss of 

heterozygosity analysis of 1p, 19q, and 10q, and 

methylation analysis of MGMT promotor. We optimize 

therapy based upon the results of the above genetic 

analyses. In addition, we have been searching for novel 

biomarkers and therapeutic targets using comprehesive 

genetic and epigenetic analyses with whole exome 

sequencing, RNA sequencing, and methylation analysis. 

The current focus of our genome study is on spinal 

astrocytoma and ependymoma. Our particular interest 

also lies in heterogeneity and malignant progression of 

glioma, especially from immune-oncological 

perspectives. 

To develop a novel strategy for the treatment of 

glioma, we isolate brain tumor initiating cells, which 

are supposed to be responsible for resistance to 

conventional therapies, from surgical specimens, and 

utilize them in many aspects of our studies. 

Furthermore, we are at the frontier in the field of 

pediatric brain tumor research, especially on CNS germ 

cell tumors. We have been publishing important articles 

regarding basic, translational and clinical research. 

Multi-omics genomic investigation into the 

pathogenesis and clinical trials are ongoing. 

We have been collaborating with a basic research lab 

in our university and developing novel fluorescence 

probes specifically detecting glioma with a hope that 

fluorescence-guided surgery may result in greater 

extent of resection. 

 

4) Development and evaluation of function-preserving 

and less invasive treatment of intractable epilepsy 

We have been promoting the research on development, 

evaluation and standardization of the novel treatment 

for intractable epilepsy. Particularly, in order to 

improve the outcome of epilepsy surgery for MRI-

negative cases, we are seeking to increase the accuracy 

of localizing epileptic focus using intracranial 

electrodes. In addition to the state-of-art technologies 

such as time-frequency analysis and cortico-cortical 

evoked potentials, we are developing next-generation 

intracranial electrodes and accelerating research to 

identify epileptogenic network. At the same time, we 

aim to evaluate the effectiveness of function-preserving 

procedures such as multiple hippocampal transection, 

which has been originally developed in Japan. Also, as 

the first facility to introduce vagus nerve stimulation 

(VNS) therapy in Japan, we are participating in an 

international collaborative research on the verification 

of the effectiveness of VNS in the real world. 

 

5) Research on brain function using non-invasive and 

invasive techniques 
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We have been studying human brain function using 

not only non-invasive techniques such as fMRI, MEG, 

NIRS but also electrocorticography (ECoG) obtained 

by intracranial electrodes implanted in epilepsy 

patients. The latter is our markedly advantageous 

feature that enables us to extract brain information with 

much higher spatial resolution and SN ratio. We aim to 

understand brain mechanisms as complicated network 

systems and to improve the reliability of non-invasive 

techniques. Since ECoG is a strong candidate for a 

decoding source of brain-computer interface (BCI), we 

are planning to expand the research on this field to 

clinical implementation of BCI for communication and 

motor control in cooperation with other brain research 

laboratories and engineering laboratories. 

 

6) Clinical applications of the functional brain 

imaging and operative simulation using three- 

dimensional computer graphics for neurosurgery 

Our department intensively utilizes various kinds of 

functional and metabolic imaging modalities including 

magnetoencephalography, functional MRI, and diffu-

sion tensor imaging-based tractography for presurgical 

brain mapping. Combining the results of the multi-

modalities enables to visualize all cortical and 

subcortical networks of the motor, language and other 

cognitive functions in each patient. Furthermore, we 

succeeded to import the combined information into a 

neuronavigation system (functional neuronavigation), 

which quickly and accurately indicates the eloquent 

brain areas. We could develop virtual reality operative 

simulation using multi-modal fusion three- 

dimensional computer graphics. Then, it was possible 

to precisely examine surgical strategy. 

 

7) Gamma knife radiosurgery 

Gamma knife is a kind of devices for stereotactic 

radiosurgery in which high doses of radiation are 

delivered at one session and has been widely accepted 

as one of treatment options for various intracranial 

disorders such as brain tumors, vascular disorders and 

functional disorders. The first gamma knife in Japan 

was introduced at our department and diverse clinical 

results have been published. Recently, less invasive 

treatment has taking on an added significance in the 

field of neurosurgery as well. Therefore, appropriate 

combination of radical surgery and radiosurgery is 

necessary to manage difficult-to-treat lesions such as 

skull base tumors and deeply seated cerebral 

arteriovenous malformations, and thus gamma knife 

radiosurgery would play a more important role in 

neurosurgery. Further, technological progress has 

refined treatment as an example of integration of 

diffusion tensor tractography which was firstly 

attempted at our department. Such technological 

progresses might contribute to better outcomes of 

gamma knife radiosurgery in the future. 
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Introduction and Organization 
 

Department of Preventive Medicine is the oldest 

laboratory in the University of Tokyo, established by 

Masanori Ogata in 1885. Ever since, for more than 130 

years, the laboratory has been a hub to important 

research leading to disease prevention and developed 

and produced core human resources in public health 

administration. The philosophy of the Department to 

Preventive Medicine has not changed throughout its 

history, but its focus of research has changed from time 

to time, like infectious diseases and occupational health 

to name a few, to meet the expectations of the society. 

Eventually, in response to the completion of the Human 

Genome Project and the recent advancement in 

molecular biology, the laboratory had changed its name 

to the Department of Molecular Preventive Medicine. 

Under Professor Koji Matsushima, the 8th director of 

the laboratory, research was actively conducted to 

clarify inflammation/immune phenomenon with focus 

on cytokines in disease background, and its clinical 

application for secondary/tertiary prevention. In 

December 2018, Professor Shumpei Ishikawa became 

the 9th director, and in April 2019, he changed the name 

of the department back to Preventive Medicine. 

Currently, our lab includes (besides the professor, the 

associate professor, and the assistant professors) 10 

students (1 are from outside of the University of Tokyo), 

2 technical staffs, 6 technical assistants, 1 project 

researcher, 1 visiting researchers, 1 research student, 1 

academic support staff, and 1 project specialist. Also, 

three collaborative researchers from private companies 

have joined our laboratory. 

 

Teaching activities 
 

We give “Preventive Medicine” lecture course to 

third-year undergraduate students in the school of 

medicine, practical courses to fifth-year undergraduate 

students, “Introduction to Preventive Medicine” in 

medical science master’s program, and "Surviving 

Cancer in Asia," a doctoral program common course in 

medicine.  

In the “Preventive Medicine” lecture course, specific 

emphases are on alteration of the disease pattern 

associated with social change, basic concepts of 

occupational and mental health, and information 

science as a key to the understanding of genome and 

abundant bio/health data, which is a basis of disease 

predisposition.  

In the practical course for fifth-year undergraduate 

students, three staff members are in charge of 

environmental microbiology measurement, cancer 

genome data analysis, and medical image analysis. In 

the environmental microbiological measurement, 

students collect samples from various environments 

and analyze the distribution of microorganisms in the 

samples using a long-read sequencer. In cancer genome 
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data analysis, students use publicly available single-

cell transcriptome data and analyze them from their 

own unique perspectives to make sense of the cancer 

microenvironment, etc. In medical image analysis, 

students classify histopathological images using deep 

learning and analyze and discuss the impact of various 

techniques to improve its accuracy. 

 

Research activities 
 

In Department of Preventive Medicine, we conduct 

research based on genome science and information 

science to explore the appropriate points of 

intervention for various health issues, in particular, 

cancer prevention and treatment. Cancer and 

inflammation/immune diseases are complex systems 

comprised of numerous types of cells. We aim to 

elucidate the dynamics of such complex systems by 

collecting extensive data at genome-level, as well as to 

explore specific phenomena which may serve as 

intervenable preventive/therapeutic targets, and to 

evaluate their significance in the related diseases. In 

addition, we are developing bioinformatics technology 

to extract essential information from massive and 

multi-dimensional biological data, e.g., genome 

sequence and images, for human interpretation by 

techniques such as dimensionality reduction and 

visualization. 

 Our current primary focus areas of research are as 

follow: 

 

1． Immune Repertoire Analysis to Reveal 

Internal/External Immune Environment Profiles in 

Individuals 

Antigen receptor genes of human lymphocyte undergo 

somatic hypermutation to acquire extensive diversity. 

The entire set of antigen receptors in lymphocyte 

population is called immune repertoire, and its 

profiling in individuals has now become possible 

thanks to the advancement in genome analysis 

technology such as next-generation sequencing (NGS). 

Immune repertoires are considered to reflect immune 

history affected by external factors, e.g., pathogens and 

foods that the individual has encountered, and by 

internal factors, e.g., self-antigens and cancer antigens. 

In the department of Preventive Medicine, we are 

trying to develop a method to extract not only current 

disease conditions but also other relevant health 

information, such as past disease history and lifestyles, 

by analyzing immune repertoires. In particular, in 

immune repertoire analysis using gastric cancer and 

gastric mucosa tissues, we combine the results with 

cancer genome and microbiome analyses to decipher 

immune history with regard to cancer antigens and H. 

pylori in its entirety, and revealed that the sulfated 

glycosaminoglycans are major and functional B cell 

antigens in human cancers. We also use information 

analysis technique such as deep learning to analyze 

information related to cancer prevention and treatment. 

We are also synthesizing antibodies from this immune 

repertoire data to develop antibody drugs against 

cancer.  

 

2. Cancer Genome Analysis to Explore 

Carcinogenic Factors and Point of Intervention 

We are combining human clinical cancer tissues with 

NGS to achieve a comprehensive understanding of the 

cancer genome. Whole cancer genome sequencing will 

provide numerous information, such as the driver genes, 

which would serve direct therapeutic targets, and the 

genetic background of an individual related to 

carcinogenic predispositions. It also enables mutation 

signature analysis to reveal environmental factors 

which are also possible carcinogenic predispositions. 

The obtained information is processed as a whole by 

the combination of bioinformatics and experimental 

validation to explore the appropriate points of 

intervention for cancer prevention and treatment, 

which are crucial for health in our country. We have 

identified RHOA driver mutation in diffuse-type 

gastric adenocarcinoma by cancer genome sequencing. 

In addition, we performed trans-ethic genome analysis 

of gastric cancer and showed the existence of East 

Asian-specific gastric cancer induced by alcohol 

drinking and smoking.  Currently, we are regarding 

cancer tissues as a whole using clinical cancer tissues 

and patient-derived xenografts (PDX), by applying 

genomics point of view, i.e., single-cell analysis, to 

cancer cells, immune cells, and vascular stroma cells 

that comprise cancer tissue, to elucidate carcinogenic 

and progression factors and points of intervention from 

higher dimensions.  
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3． Contribution to Elimination of Medical Care 

Disparities by Histopathological Image Analysis 

  As the volume of available biomedical information 

is growing rapidly, technology to extract essential 

abstract information by compressing dimensions of an 

enormous amount of biological data is extremely 

important in our society. In the department of 

Preventive Medicine, deep neural network is applied to 

extract essential information (deep texture) of cancer 

from cancer histopathological images. Our goal is to 

develop tools to achieve a uniform pathological 

diagnosis and to help eliminate regional medical care 

disparities. We developed Luigi, a content-based image 

retrieval system for cancer histopathological images, 

and made it available to pathologists and researchers in 

Web (https://luigi-pathology.com/) and smartphone 

application. The database in Luigi contains 

histopathologial images and their deep texture from 

more than 7,000 cases of 32 cancer types in The Cancer 

Genome Atlas. By uploading images, histopathological 

similar cases in the database are presented. Currently, 

we’re trying to expand the Luigi database by 

collaborating with various hospitals. We also focus on 

the development of  contents which would seamlessly 

connect routine lab tests performed in small clinics and 

cancer genome medicine given in large core hospitals 

by integrated analysis of histopathological information 

and cancer genome information.  
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Introduction and Organization 
 

Modern concepts of public health originated in the 

Industrial Revolution era in the UK, and since then 

developed in Western countries. In Japan, these 

concepts became important and popular in the 1880s, 

when the Japan Non-governmental Association for 

Hygiene (a synonym of public health in that age) was 

established to fight against repeated outbreaks of 

cholera in Japan. 

Public health departments in medical schools in Japan 

were introduced after the World War II, following the 

model of the U.S. systems for public health and 

medical education. The Department of Public Health 

was established in 1947, in Faculty of Medicine, the 

University of Tokyo. In 1995, the Department became 

a part of Division of Social Medicine, Graduate 

School of Medicine, as the result of the shift to a 

graduate school system in the University of Tokyo.  

In 2007, School of Public Health was established in 

the University of Tokyo, and the Department became a 

part of School of Public Health (Department of Health 

Policy) and remained being a part of Division of 

Social Medicine (Department of Public Health). 

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 Public Health 

(MPH), and Doctor of Medical Sciences (equivalent to 

PhD). The Department has conducted research on a 

wide variety for public health issues, including health 

policy and economics, occupational medicine, clinical 

epidemiology, health services research, and so on. In 

addition, the staff members of the Department have 

offered public and occupational health services to the 

governments, industries, and local communities. 

In the academic year of 2020, the Department consists 

of 3 faculty members above listed, 1 project 

researchers (part-time), 2 supporting staff members, 4 

graduate students (3 in PhD program, 1 in professional 

degree course), and 12 part-time lecturers. 

 

Teaching activities 
 

1) Undergraduate Program (Medical School) 

Education in public health in the School of Medicine 
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is offered for M2 (4th year), M3 (5th year) and M4 

(6th year) students. In the Autumn term of the fourth 

year in School of Medicine (M2), students are 

provided with the following lectures; general public 

health, epidemiology, health and labor administration, 

health policy studies, health economics, cost-

effectiveness, human ecology, lifestyle disease control, 

exercise and dietary nutrition, infectious disease and 

tuberculosis control, disaster medicine, maternal and 

child health, cancer control, ICD and statistics, 

clinical epidemiology, mental health, global health, 

and environmental medicine. Similarly, in the sixth 

year (M4), an intensive course of public health (e.g., 

more advanced public health topics, nutritional 

epidemiology, health services research for older 

persons, healthcare policy, and cancer control from the 

patients' perspective) is provided. All the above 

lectures are given by faculty members and outside 

visiting lectures including health practitioners. 

Field practice and laboratory work in public health is 

due in the summer term of the fifth year (M3), which 

is jointly provided by Department of Preventive 

Medicine and the other departments related to public 

health fields. On average seven to eight students 

(small group) are assigned to one special topic group 

with a tutor (faculty member or part-time lecturer; we 

had 14 groups this year). Each group conducts field 

practice, review work, or laboratory work, and writes 

a report in the style of original or review paper.  

In addition to the core curriculum mentioned above, 

we accepted students from the School of Medicine 

within the Clinical Researcher Development Program. 

 

2) MPH Program 

Various courses are given by those departments 

affiliated with School of Public Health. Among them, 

our Department offers three courses; “Health Policy 

(cancelled due to instructor's schedule)”, “Public 

Health Preparedness”, and “Public Health Practice 

(cancelled due to instructor's schedule)”. 

 

3) PhD Program 

The Department offers special lectures, seminars, field 

practice, and laboratory work on public health and 

occupational medicine to graduate students. In these 

training, special emphasis has been placed on the 

following points: (1) how to conduct epidemiological 

studies, (2) how to use epidemiological and statistical 

methods, (3) how to use economic concepts and 

methods in the health fields, (4) how to establish the 

collaboration with health professionals in the various 

fields, and (5) how to read and write original papers. 

 

Research activities 
 

1) Health policy and economics 

Our research activities focus on the topics of health 

care system and economics in general. We have 

performed and published those studies related to 

supply and demand sides of health services in Japan; 

such as supply and distribution of physicians, access 

to health care, cost studies of outpatient and inpatient 

services, and the efficiency and equity issues of the 

Japan's health insurance system as well as universal 

health coverage system. We also conduct research on 

quality of care and social determinants of health using 

information such as  cancer registries and medical 

records. These studies have been published in health 

policy and health services research journals. We have 

continued a collaborative study on UHC systems both 

in developed and developing countries, since such a 

system involves health, behavioral, social, and 

economic factors, and would inevitably be an 

important health policy issue. 

 

2) Occupational health 

We have carried on a longitudinal study on life-style, 

socio-economic status, occupational stress, and health 

status of workers in various occupational settings for 

the purpose of preventing occupational and life-style 

diseases. 

  

3) Others  

Other research activities include, (1) evaluation of 

disaster preparedness in local communities and 

healthcare facilities, (2) study on risk communication 

in public health emergencies, (3) epidemiological 

study on those children with cerebral palsy, and (4) 

various public health issues due to the pandemic of 

COVID-19. 
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Introduction and Organization 
 

Associate Professor Kuniyoshi Katayama lectured 

“judicial medicine” in the University of Tokyo since 

1881 before our department was founded as the first 

department of forensic medicine in Japan in 1889. He 

renamed “judicial medicine” to “forensic medicine” in 

1891 since the department should cover legislation as 

well as general forensic practices. Dr. Katayama 

became the first professor of forensic medicine in 

Japan.  

The 2nd Professor Sadanori Mita also founded the 

serological department (Department of Immunology at 

present). He studied the antigen-antibody reaction and 

discovered complement fixation reaction.  

The 3rd Professor Tanemoto Furuhata was very 

famous for ABO blood group genetics, and also 

contributed to the development of criminology. He 

autopsied several cases of historical crimes.   

The 4th Professor Shokichi Ueno discovered a 

complex complement. He helped foundation of 

national police academy for death investigators.  

The 5th Professor Toshiyuki Miki could not perform 

autopsy for four years due to the University of Tokyo 

strike. However, he left many achievements in the 

field of blood typing and paternity examination. 

The 6th Professor Ikuo Ishiyama encouraged 

forensic pathology. He also introduced DNA finger-

printing and PCR technique in the forensic practices. 

The 7th Professor Takehiko Takatori studied the 

biochemical changes of the lipid in cadavers. He 

dissected five victims of sarin subway attacks in 

Tokyo and identified sarin in tissue by a sophisticated 

method. 

The 8th Professor Ken-ichi Yoshida studied the 

molecular mechanism of ischemic heart disease and 

sudden cardiac death.  

Hirotaro Iwase has been directing our department 

since 2014 as the 9th Professor. In order to reconstruct 

the field of forensic medicine as the attractive one, six 

sections (forensic pathology, clinical forensic 

medicine, forensic toxicology, forensic radiology, 

forensic odontology, forensic genetics) have started in 

cooperation with Chiba University. We are preparing 

to teach practice and research for the future forensic 

pathologists.  

 

Postmortem examination 
 

The determination of precise cause of death is one 

of the most important practices at our department. We 

perform medico-legal autopsies for around 150 
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criminal cases in eastern part of Tokyo every year. We 

also perform post-mortem CT at the request of police. 

In medico-legal autopsy, we usually examine 

various tests such as the pathological, alcohol, 

toxicological, and blood type tests. Finally, forensic 

pathologists in our department diagnose the cause of 

death. Expert opinions express the cause of death and 

forensic judgment for each case.  

It should be noted that this year that pandemic of 

the new coronavirus (SARS-CoV-2) continued. 

Infection control in dissection was still a hot topic, but 

with the introduction of the laminar-flow autopsy 

table following the seismic retrofitting carried out in 

2019, it has become possible to accept SARS-CoV-

2-infected bodies. In 2020, we have newly introduced 

our own real-time PCR system in our laboratory, 

conducting a SARS-CoV-2 PCR test in all cases. Last 

year, we had several COVID-19 cases, and autopsies 

were performed with PAPRs (powered air-purifying 

respirators). 

 

Education 
 

As for under-graduate education, our department 

provides lectures for the 4th year medical students, 

Free Quarter training course for the 2nd-4th year 

medical students, and Elective Clerkship learning for 

the 6th year medical students. 

The lectures consist of forensic pathology, clinical 

forensic medicine, forensic toxicology, forensic 

radiology, forensic odontology and forensic genetics. 

In the Free Quarter training course, students ex-

perience laboratory practices (toxicology and 

histology) or research. In the Elective Clerkship 

learning, each student experiences the process from 

autopsy to presentation of expert opinion.  

In addition, students of school of public health and 

(undergraduate & graduate) law school are provided 

with somewhat practical lectures with exercises. We 

have provided opportunity for PhD students of School 

of Hea ｌ th Science, and master course of Medical 

Science. 

 

Research 
 

In cooperation with other universities including 

Chiba University, Tokyo Medical and Dental 

University, and International University of Health and 

Welfare, researches in 6 sections (forensic pathology, 

clinical forensic medicine, forensic toxicology, 

forensic radiology, forensic odontology and forensic 

genetics) have proceeded. 

1. Forensic Pathology 

We conduct research aimed at improving the 

accuracy of cause-of-death diagnosis and 

epidemiological studies related to cause-of-death 

investigation. For example, we are trying 

angiographic 3D-CT and vascular endoscopy in the 

search for coronary arteries and cerebral basilar 

arteries. We are also conducting research on 

diatoms in order to improve the diagnosis of 

drowning. Additionally, we are trying to conduct a 

comparative study of the cause-of-death investiga-

tion systems in Tokyo and Chiba prefectures. 

 

2. Clinical Forensic Medicine 

Clinical forensic medicine is an academic field 

that collaborates with various clinical departments 

to examine a living body that may have been 

subjected to some form of invasion to determine 

whether or not an invasion has occurred, and to 

devise measures to prevent accidents based on 

information obtained from the accumulation of 

cause-of-death information. Currently, in collabora-

tion with pediatricians, we are conducting research 

on the accumulation and analysis of pediatric deaths 

and their application to prevention. As part of this 

effort, the Chiba Prefecture Child Death Review 

(CDR) Study Group has been established in 

cooperation with Chiba University. In addition, we 

are also conducting research on bone strength to 

gain knowledge that will be useful in the evaluation 

of abuse. 

 

3. Forensic Toxicology 

Using LC/MS/MS, LC/QTOF-MS, etc., we are 

conducting research on detection methods targeting 

a large number of drugs, including cyanide 

compounds and dangerous drugs. Animal studies on 

postmortem drug redistribution had also been 

conducted. In collaboration with the National 

Research Institute of Police Science and others, we 

are also conducting epidemiological studies on drug 

detection in traffic accident fatalities. 
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4. Forensic Odontology 

Studies are being conducted to examine the 

usefulness of drug analysis, DNA testing, CT 

testing, etc., from teeth and palatine and mandible 

bones for age estimation and other utilities. 

 

5. Forensic Genetics  

We are trying research to search for disease genes 

in cases of sudden death. We are also conducting 

research on the detection of novel coronavirus 

genes in cadavers. 

 

6. Forensic Radiology  

Using 3D-CT, we are studying the possibility of 

estimating the stature, sex, and age of the deceased 

based on bone length and morphology. We are also 

conducting research on the benefits and risks of 

postmortem imaging to determine the cause of 

death. In collaboration with the other universities, 

we are also studying the characteristics of 

postmortem CT in COVID-19 deaths. 
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Introduction and Organization 
 

We aim to transform medical care and contribute to 

society by applying the following methods to clinical 

medicine and medical management; development of 

basic methods that can be applied to medical 

information systems in the interdisciplinary field 

between medicine and informatics, development and 

construction of basic information environments related 

to medical information, practical research on medical 

information systems, and knowledge in these areas. 

Keywords for the fields covers medical information 

system, next-generation electronic medical records, 

medical information network, virtual medical 

information environment, computer representation and 

standardization of medical concepts, medical 

knowledge engineering, hospital information 

epidemiology, evaluation of medical quality, clinical 

information engineering, privacy protection and 

encryption, Information security, medical analysis, 

hospital management analysis, medical safety 

management. The professor concurrently supervise as 

the director of the Department of Planning and 

Information Management at the University of Tokyo 

Hospital, which is united with this department. 

 The Department of Planning and Information 

Management is a place where the medical information 

system is used to analyze information related to the 

future plan of the University Hospital.  

 Our department began in 1983 when the Department 

of Central Information of the University of Tokyo 

Hospital, as the National University Hospitals, was 

formally established, and the medical informatics 

doctoral course was established in the Graduate 

School of Basic Medicine I of the Graduate School of 

Medicine, the University ot Tokyo at that time. The 

first professor was Shigekoto Kaihara (deceased) who 

established medical informatics in Japan, and the 

current professor is the second generation. In 1997, 

when the University of Tokyo became a graduate 

school, it became the current Department of Social 

Medicine, Medical Information Economics, and the 

one professor and one associate professor, who 

belonged to the Department of Central Information of 

the University of Tokyo Hospital, moved to full-time 

staffs of the graduate school. 

 

Teaching activities 
 

 In 2022, the faculty composition, including the 

hospital staff, is 1 professor (Ohe), 1 associate 

professor (Waki), 2 lecturers (Atarashi, Yokota), 2 

assistant professor (specially appointed lecturer 

(hospital)). (Doi, Ida), 4 assistant professors (Nagae, 
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Mori, Seki), and 2 special assistant professors (Miyake, 

Kubota). In addition to these, Associate Professor 1 

(Disease and Biotechnology Center) (Imai) and 

Specially Appointed Associate Professor 1 (Endowed 

Department of Medical AI Development) (Kawazoe) 

are also in charge of this course. In the doctoral course 

of medicine, we educate graduate students in medical 

informatics, and in the public health medicine major 

(professional master's course), we are in charge of 

medical information systems (medical information 

system lecture 15 units 2 credits, practical training 30 

units 1 credit), every year About 10 students are taking 

elective courses. 

The lecture course is 1) Overview of information 

technology infrastructure and systems related to 

medical computerization policies in Japan and 

overseas, 2) Hospital information systems, electronic 

medical record systems, and standardization of 

medical information. 3) Security management of 

medical personal data and information networks. 4) 

Medical information database—National DB and 

Sentinel DB, 5) Mobile IT medical care, lifestyle 

disease management and IT, 6) Knowledge and 

information handling in medical care, language 

processing, 7) Open data handling and discussion. was 

the content.  

 Practical training consists of 1) data creation, 

conversion, and Internet basic technical training, 2) 

database design and database operation: learning a 

series of basic operations of relational databases based 

on medical sample data. Acquire the basic technology 

of data interconversion.3) Learn to convert data into 

standardized code.4) Create a database, extract and 

convert data suitable for a given task by creating a 

program, and conduct research.  

 It is also a health and medical informatics 

cooperative course for the Department of Health 

Science and Nursing, and is in charge of the health 

science and nursing doctoral course (three years). If 

desired, we also accept students in the master's course 

of medical science, and are mainly in charge of 

Associate Professor Takeshi Imai (Center for Disease 

Biotechnology), who is also in charge of the 

department. In the master's program in medical 

science, Imai was in charge of one lecture on medical 

informatics and clinical medical ontology. Our 

department has an educational system that allows 

students to obtain degrees such as Doctor of Medicine, 

Master of Public Health Medicine, Doctor of Health 

Science, and Master of Medical Science. There was 1 

master of medical science and 1 master of public 

health medicine. At the Faculty of Medicine, staffs 

were in charge of 5 lectures on medical informatics in 

M2. 

 In the Ministry of Education, Culture, Sports, 

Science and Technology's medical data human 

resource development project " Development Project 

of Medical Real World Data Utilization Human 

Resource" adopted in 2019, the first batch of students 

will be accepted from May 2020. Assistant professors 

were in charge, and lectures and practical training 

were mainly held on Saturdays as adult education 

courses. Details are available at 

https://www.med-rwd.jp/. 

 

Research activities 
 

Main research areas: 1) Applied research on hospital 

information systems and medical information 

systemization represented by electronic medical 

records, 2) New medical knowledge extraction and 

medical economics targeting electronic medical 

records and hospital information system databases 3) 

Standardization of descriptions of clinical medical 

terminology and concepts and research on structured 

knowledge representation methods 4) Basic research 

on information systems for clinical research 5) 

Personal information protection and security in 

medical information systems 6) Research on 

lifestyle-related disease management using mobile 

devices. Representative research themes are as 

follows. 

 Research and development of a standardization 

platform for medical information and its utilization, 

automatic information collection of hospital wards 

using FHIR standard specifications, basic research on 

medical text analysis for natural language processing, 

research on fall risk prediction model and evaluation 

for inpatients, AI-based automatic finding 

classification of renal pathological images, 

development of clinical support systems based on 

clinical guidelines, e-Phenotyping, etc. In addition, we 

are carrying out many industry-university 

collaborative researches with clinical research on 
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lifestyle-related diseases and self-management of 

health using mobile devices such as smartphones as 

the main research theme.  

 As social activities, the Ministry of Health, Labor 

and Welfare's study group on various medical 

information policies (Medical Information 

Standardization Committee, ICD Special Committee), 

the Japanese Association of Medical Sciences 

Terminology Management Committee, the Social 

Insurance Medical Fee Payment Fund Standard Injury 

Name Master Review Committee, International 

Several staff members play important roles in WG2 of 

the Organization for Standardization ISO/TC215 

(Medical Information Standardization Committee), the 

Ministry of Health, Labor and Welfare/PMDA medical 

information database infrastructure development 

project MID-NET, and research on the utilization of 

the national health insurance claim database NDB. 
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Introduction and Organization 
 

The Department of Cardiovascular Medicine was 

established in 1998 by regrouping cardiologists of five 

previous internal medical departments. After Yoshio 

Yazaki, the first professor, and Ryozo Nagai, the second 

professor, the present professor Issei Komuro was 

elected in August, 2012. Our department comprises one 

professor, one associate professor, 3 lecturers, 2 

hospital lecturers, 16 research assistants, 7 staff 

members, and 41 graduate school students.  

 

Clinical activities 
 

The Department of Cardiovascular Medicine is 

actively involved in clinical medicine, basic research 

and teaching. Not only do we have the most advanced 

equipment and facilities (e.g., 24-hour cardiac care 

unit), but our personnel are also highly trained to be 

knowledgeable and experts in modern methods of 

diagnosis and treatment. Especially, we make a special 

effort to treat patients with severe heart failures. As a 

teaching and research hospital, we also emphasize the 

development and integration of new treatment methods 

if they may be beneficial to patients.  

In 2022, a total of 1,777 patients were newly 

admitted to our hospital ward of 57 beds. The average 

duration of hospitalization was 11.2 days.  

Because we are an authorized facility for heart trans-

plantation, the use of left ventricular assist device in 

cases of severe heart failure has been increasing. In 

2006, the first patient with heart failure from our 

department underwent a heart transplant procedure at 

the Department of Cardiovascular Surgery. In 2022, 18 

patients underwent heart transplant (total 189 cases). In 

March 2014, our facility was also authorized to perform 

lung transplantation. Coronary angiography was 

performed in 1,864 patients, of which 417 patients 

underwent percutaneous coronary interventions. CT 

coronary angiography and cardiovascular MRI were 

performed in 636 and 176 patients, respectively. With 

regard to arrhythmias, there were 257 cases of catheter 

ablation, 99 cases of implantation or replacement of 

pacemakers and other specialized pacemaker devices, 

including 13 cases of implantation or replacement of 

implantable cardioverter-defibrillator and 7 cases of 

implantation or replacement of a cardiac resynchron-

ization device. 

Out-patient clinics are available as a specialized 
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department and as part of the Department of Medicine. 

Out-patient clinics are open in the mornings and 

afternoons from Monday to Friday, and approximately 

182.5 patients visited each day. The disease profile 

includes ischemic heart disease, heart failure, 

arrhythmia, hypertension and peripheral artery disease. 

There are special outpatient clinics for advanced heart 

failure, ischemic heart disease, pulmonary 

hypertension, congenital heart disease, valvular heart 

disease, arrhythmia, Marfan syndrome, myocarditis, 

cardiac amyloidosis, onco-cardiology, and cardiac 

rehabilitation. The department is also focused on acute 

cases of coronary heart disease and aortic disease, as 

emergent catheterization is available on a 24-hour basis.  

 

Education 
 

We have a particular interest in teaching not only 

medical students but also residents, who are important 

for the future of cardiovascular medicine. The courses 

available at the medical school include clinical lectures 

and clinical clerkships. In clinical clerkship, three 

students are placed under the guidance of one research 

associate, which enables teaching in small groups. 

Specialized groups provide practical lectures. 

Residents are educated through specialized group 

conferences, grand rounds, and clinical conferences. 

 

Research activities 
 

From a research perspective, our interests include all 

fields of cardiovascular medicine, ranging from 

molecular biology to clinical research, including 

genomics. Importantly, our research interests are aimed 

at facilitating new diagnostic and treatment methods 

for cardiovascular diseases. Our areas of interest 

include the following: 

 

1. Cardiac hypertrophy and heart failure: multiomics 

analyses of pathogenic mechanisms and 

development of novel therapies (e.g., gene therapy) 

2. Interplay between organs, cells, and molecules in 

chronic inflammation 

3. Genetic analysis of inherited cardiomyopathy 

4. Experiments on pathophysiology of 

cardiomyopathy using human iPS cells 

5. Investigation of disease pathophysiology and 

development of novel therapies (severe heart 

failure, cardiac transplantation, congenital heart 

disease, etc.) 

6. New treatments for structural heart disease 

7. Diagnosis and treatment of Marfan syndrome and 

adult congenital heart disease 

8. New treatments for pulmonary hypertension 

9. New treatments for congenital heart disease 

10. Aerobic threshold and cardiac rehabilitation 

11. Imaging techniques (echocardiography, MRI, CT, 

and SPECT) in cardiovascular diseases 

12. Epidemiology and prevention of cardiovascular 

disease 

13. Artificial Intelligence in Cardiology 
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Introduction and Organization 
 

The staff of the Department of Respiratory 

Medicine, Graduate School of Medicine, University of 

Tokyo, consists of 1 professor, 2 lecturers, and 8 

assistant profesors. At The University of Tokyo, 

affiliated hospitals and other institutions, 

approximately 70 members belong to the Department. 

At the University of Tokyo Hospital, 24 physicians 

belong to the Department. 

Mortality from respiratory diseases such as 

primary lung cancer and COPD is expected to 

continue to increase, advancement of respiratory 

medicine research is necessary. We conduct basic and 

clinical research for a wide variety of respiratory 

disorders including primary lung cancer, COPD, 

asthma and interstitial lung diseases. We have focused 

on molecular mechanisms underlying the pathogenesis 

of lung disorders. Our research goal is to develop 

novel diagnostic and therapeutic modalities for better 

management of these pulmonary diseases. 

 

Clinical activities 
 

The Department of Respiratory Medicine is 

responsible for out-patient care as well as care of 

in-patients (35 patients on average) on the 13th floor of 

the hospital ward A at the University of Tokyo 

Hospital. We have two teams consisting of junior 

residents, two fellows, and an experienced attending.  

In-patients are mostly admitted for primary lung 

cancer. Other diseases include respiratory infections, 

interstitial pneumonia, and COPD. Many patients with 

primary lung cancer also have co-existing interstitial 

pneumonia or COPD. There are many emergency 

visits and admissions from pneumonia, respiratory 

failure due to exacerbation of COPD or interstitial 

pneumonia, progression of lung cancer, etc. In cases 

of severe respiratory failure such as severe pneumonia 

and ARDS, we provide ventilatory support in 

collaboration with the ICU staff.  

A specialized clinical conference for respiratory 

disease has been held once a week since the late 1990s, 

where staff from our department, Department of 

Thoracic Surgery, and Department of Radiology join 

and discuss together to determine the best diagnostic 
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and therapeutic approach to individual patients. This 

conference has been highly appreciated as a prototype 

of Cancer Board of the University of Tokyo Hospital, 

and, is now held as Respiratory Cancer Board. This 

conference is still one of the most frequently held 

Cancer Board at our hospital. Our department 

contributes to the pre- and post-surgical evaluation of 

respiratory functions, and also provides consultation 

on respiratory problems from almost every department 

at our hospital. 

Together with the Department of Infectious 

Disease, we are responsible for taking care of COVID 

patients and infection control measures. We supervise 

the clinical teams that take care of inpatients with 

moderate COVID-19, make decisions on PCR testing 

and infection prevention practices, and run the fever 

clinic for patients who visit our hospital on a regular 

basis.  

At present, primary lung cancer is the leading 

cause of cancer death, and is one of the major medical 

and social problem to be overcome. Recently, the 

remarkable effectiveness of molecular-targeted 

therapies in primary lung cancer attracted much 

attention in both basic science and clinical practice. 

Pneumonia is the 3rd leading cause of all deaths when 

combined with aspiration pneumonia, and COPD is 

also a major cause of death. No effective therapeutic 

modalities are currently available for many respiratory 

diseases. For example, mortality of acute respiratory 

distress syndrome (ARDS) is extremely high despite 

intensive care using currently available tools.  

Idiopathic pulmonary fibrosis is a progressive and 

fatal inflammatory and fibrotic disorder of the lung 

parenchyma, and only a few medications are currently 

available to treat the disease. Our focus is to develop a 

novel and potential therapeutic approach to these 

diseases. 

 

Total numbers of in-patients in 2022 

 

1. Primary lung cancer 383 

2. Abnormal lung shadows 37 

3. Interstitial pneumonia 40 

4. Respiratory infections 36 

5. Non-tuberculous  

mycobacterial infections 9 

6. Other cancers 18 

7. Pneumothorax 5 

8. COPD 8 

9. Others 26 

 

A weekly chart round and professor’s round are 

scheduled every Tuesday afternoon.  

 

A specialized clinical conference for patients with 

respiratory diseases is held as Respiratory Cancer 

Board every Thursday evening, together with thoracic 

surgeons and radiologists. At this conference, 

radiological diagnosis, indication of CT-guided biopsy 

and thoracoscopic biopsy, and treatment strategies not 

only about thoracic malignancies but also other 

respiratory diseases are discussed, making it possible 

to give the best care to every patient. 

 

Teaching activities 

 

For medical school education, our department 

takes part in systematic lectures and specific learning 

for diagnosis and treatment of respiratory diseases for 

the 4th year medical students, clinical clerkship for 5th 

year medical students, and clinical lectures for 5th and 

6th year medical students. During elective clerkship 

for 5th year students, students visit and learn from one 

of several leading affiliated hospitals in Tokyo. 

During systematic lectures, the concept, 

pathogenesis, pathology, diagnosis, and treatment of 

common respiratory diseases are comprehensively 

presented. During clinical lectures, we present clinical 

cases of important diseases such as primary lung 

cancer and pneumothorax, and discuss several 

important points on the diagnostic evaluation and 

treatment in collaboration with the Faculty of the 

Department of Thoracic Surgery. Recent major 

advances in the relevant fields are also reviewed. 

During clinical clerkship, each student, as a 

member of medical care team, has opportunities to 

experience the daily clinical care with residents and 

fellows as well as with the faculty. Each student learns 

how to perform a medical interview, perform physical 

exams and make plans for diagnosis and treatment. 

Respiratory specialists provide lecture on chest X-ray 

as an essential element in clinical clerkship, which is 

highly popular among the students. Elective clerkship 

during the 5th year of the educational program is 
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designed to facilitate the exposure to a wide range of 

clinical practice both at The University of Tokyo 

Hospital and at one of the affiliated hospitals for two 

weeks each (although COVID-19 pandemic made the 

latter unavairable in 2021). Several lectures on 

respiratory diseases are also provided.  

As for post-graduate education, respiratory 

physicians (fellows and one attending) assemble a 

team with residents, and provide medical care for 

patients with various respiratory diseases. Under these 

process, residents acquire knowledge and skills 

required for diagnosis and treatment of respiratory 

diseases. Seminars on important themes such as 

medical treatment of lung cancer, diagnostic chest 

imaging, etc. are held at regular intervals. 

 

Research 
 

Our department conduct basic and clinical research for 

various respiratory disorders including primary lung 

cancer, COPD, asthma, interstitial pneumonia, and 

respiratory infection. Epidemiological, clinical, 

cellular, and molecular techniques are utilized for the 

elucidation of pathogenic mechanisms and for the 

development of novel diagnostic and therapeutic 

modalities in respiratory medicine. Postgraduate 

students as well as faculty members study genetic and 

epigenetic alterations in lung cancer, cell biology 

using airway epithelial cells, fibroblast and smooth 

muscle cells, both in collaboration with the Faculty of 

the Department of Thoracic Surgery. Genetically 

engineered mice are also used as disease models. 

These results have been presented and published in 

scientific meetings and peer-reviewed journals. Our 

main research projects are as follows. 

 

 Search for diseases-susceptibility genes and 

elucidation of their pathophysiological roles in 

respiratory diseases 

 Analysis of disease-models using genetically 

engineered mice 

 Analysis of DNA methylation, histone modifi-

cation and miRNA in lung cancer 

 Search for previously unidentified oncogenic 

driver mutations in lung cancer and elucidation of 

resistant mechanisms to molecular-targeted dugs 

 Analysis of functional alterations of airway 

epithelial cells and fibroblasts in relation to tissue 

repair and remodeling, e.g., epithelial-

mesenchymal transition, and the roles of various 

cytokines and chemokines, in asthma and COPD 

 Detection of small airway disease using impulse 

oscillometry and its clinical application 

 Search for predictive factors for responses to 

chemotherapy in malignancy including lung 

cancer 

 Epidemiological study of respiratory diseases, 

using Diagnosis Procedure Combination 

database. 

 

Takahide Nagase is a GOLD Assembly member. 
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Introduction and Organization 
 

The Department of Gastroenterology was established 

through a reorganization of the Graduate School of 

Medicine and that of the Division of Internal Medicine 

of The University of Tokyo Hospital in 1998. The 

department is responsible for clinical services, 

education, and research activities in the liver, 

pancreato-biliary, and gastrointestinal tract. It 

comprises a professor, two lecturers, 20 assistant 

professors, 11 fellows, 56 graduates, and other visiting 

researchers including students from abroad as of March 

2023. Some others are under a temporary transfer 

inside and outside the country. The North and South 

wings on the 11th floor of Ward A have provided core 

hospital rooms for the department. Laboratories of the 

department are scattered on each floor, mainly of 

Clinical Research Center. 

Clinical activities 
 

The Department of Gastroenterology owns 81 inpatient 

beds in charge. By using these beds, we saw total 

26,120 inpatients with 2,607 new inpatients in an 

average hospital stay of 9.0 days in the fiscal year of 

2022. Resident, junior and senior staff members bear 

the responsibility for the medical management of each 

inpatient in collaboration with subspecialty groups 

concerned. We saw total 62,726 outpatients with 1,716 

new outpatients (2.7%) in the fiscal year of 2022. 

Specialty and subspecialty clinical conferences are held 

on Monday evening. 

The number of treatments for hepatocellular carcinoma, 

represented by percutaneous radiofrequency ablation, 

nearly 200 cases per year, is showing one of the greatest 

achievements in the field. The number of cases 

undergoing radiofrequency ablation for metastatic liver 
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tumors is also increasing recent years. In addition, we 

are making efforts to develop an innovation for daily 

clinical activities. For example, fibrosis progression in 

chronic liver disease is conventionally assessed by liver 

biopsy. Recently we can evaluate the stage of liver 

fibrosis by FibroScan®, newly developed equipment 

that measures liver stiffness by ultrasound, which is 

useful for evaluating increasing non-alcoholic 

steatohepatitis patients. In addition, nearly 100% cure 

for HCV hepatitis can be achieved by using oral 

antiviral agents instead of IFN therapy. This will be 

especially beneficial for elderly patients and advanced 

fibrotic patients.  

We perform about 1,000 cases of endoscopic 

ultrasonography (EUS) and endoscopic retrograde 

cholangiopancreatography (ERCP), the standard 

endoscopic procedures for biliary and pancreatic 

diseases, annually. We have evaluated over 3,000 

pancreatic cystic neoplasms, and also performed 

various endoscopic treatments such as endoscopic 

extraction of bile duct stones in over 1,500 cases and 

biliary drainage with metal stents for malignant biliary 

strictures in over 1,200 cases, too. We have contributed 

to development and reported clinical studies on 

endoscopic papillary balloon dilation (EPBD) and 

papillary large balloon dilation (EPLBD) for the 

treatment of bile duct stones, and covered metal stents 

for malignant as well as benign biliary strictures. Our 

expertise includes advanced endoscopic treatment for 

patients who are difficult to manage by standard 

treatment, such as ERCP using a balloon endoscope 

and transluminal drainage, EUS-guided stone 

extraction in cases with surgically altered anatomy, 

endotherapy for pancreatic stone and stricture. In cases 

with pancreatic and biliary tract cancer, we have 

investigating new chemotherapeutic regimens and 

recently introduced preoperative chemotherapy for 

resectable pancreatic cancer. Comprehensive genome 

profiling is performed using tumor specimens collected 

by EUS-FNA to facilitate individualized treatment. The 

number of cases of intractable diseases such as primary 

sclerosing cholangitis and IgG4-related diseases, is one 

of the highest in Japan. 

In the gastrointestinal field, ESD (endoscopic 

submucosal dissection) is performed as a curative 

endoscopic treatment for neoplasms in the esophagus, 

stomach, or colon (approximately 500 patients a year). 

Collaborative endoscopic surgery with other depart-

ments is actively performed: 1) ESD for superficial 

pharyngeal cancer is often performed in cooperation 

with the department of otorhinolaryngology; 2) ESD 

for duodenal epithelial tumor with the support of the 

Department of Gastrointestinal Surgery, 3) as for Non-

exposed endoscopic wall-inversion surgery (NEWS), 

which was developed with the Department of 

Gastrointestinal Surgery, its clinical indication has 

been now expanded from the resection of GIST to the 

treatment of gastric cancer. In 2021, ‘Endoscopic full-

thickness resection for submucosal tumor’ has been 

approved as a highly challenging novel medical 

technology with the support of the Department of 

Gastrointestinal Surgery. Our challenge to novel 

endoscopic procedures continues. Double-balloon 

endoscopy (DBE) and capsule endoscopy (CE) enabled 

the examination of whole small intestines 

(approximately 90 cases in 2022). Especially in 

inflammatory bowel disease (IBD) patients, we 

perform the examination using an optimal method 

including DBE, CE, and MR enterography. In severe 

IBD cases, we conduct the combination therapy of 

conventional immunosuppressive drugs and the latest 

biologics to increase QOL and achieve mucosal healing 

and prevention of relapse. About 400 metal stent 

placements for malignant gastrointestinal obstruction 

have been performed at our facility. All those 

interventions are performed by the members of our 

department, who are specially trained for each 

technique. In addition, for the management of 

inoperative malignancies, we effectively combine the 

interventional treatments with various chemotherapy 

regimens including immuno-checkpoint inhibiter. 

Aiming at personalized medicine based on genetic 

information, we are also actively conducting cancer 

multi-gene panel testing. 

On an outpatient basis, the number of performed 

ultrasonography, gastroduodenal endoscopy, and 

colonoscopy is 12,500 patients, 10,000 patients, and 

5,500 patients per year, respectively. In the endoscopy 

examinations, we diagnose approximately 380 cases of 

esophageal cancer, 550 cases of gastric cancer, and 700 

cases of colorectal tumor annually. We perform various 

basic studies using these resected tissues to feed the 

new finding back to actual clinical activities. 
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Teaching activities 
 

The undergraduate medical students regularly take the 

clinical lectures of the staff in our department. Several 

courses of practical teaching are also provided for the 

students. Particularly, in the Clinical Clerkship 

program during the fifth grade, each student joins in the 

medical treatment of inward patients as a member of 

the clinical team in our hospital. At the end of the 

period, the students make a summary presentation of 

the patients and also outline the articles from the 

world’s leading medical journals.  

The residents of internal medicine participate in the 

training of our department for 1-4 months in the first 

year. They learn the knowledge of therapeutics and 

diagnostics in gastroenterology as well as general 

internal medicine. Our department deals with the 

training curriculum as a medical specialist of internal 

medicine. The residents in the course are supported to 

experience some diseases in the gastrointestinal field. 

The residents who major in gastroenterology as a 

subspecialty take the expert training of 

gastroenterology in the affiliated hospitals for several 

years.  

The students of the Department of Gastroenterology in 

the Graduate School of Medicine perform a high 

standard of medical research in the basic or clinical 

field for four years. 

 

Research activities 
 

Both basic and clinical researchers are equally 

encouraged on the condition that the results may 

eventually contribute to the cure of gastroenterological 

disorders. The themes of our recent basic researches 

include the study on carcinogenesis in 

gastroenterological neoplasms, mechanism of viral 

hepatitis infection, the pathogenesis of metabolic liver 

diseases, liver regeneration, liver fibrosis, pathogenesis 

of Helicobacter pylori infection, molecular 

characterization of gastrointestinal morphology, 

establishing new animal models, tracing cell 

differentiation, and stem cell biology for various 

diseases in our area. Using new concepts such as 

transparent organs, genomic and epigenomic profiling 

of clinical samples, organoids, or liquid biopsy, we 

perform various experiments to translate the basic 

results into clinics eventually. 

Various clinical activities are recorded in database and 

analyzed. Studies oriented toward evidence-based 

medicine are highly appreciated. Recent studies 

include multicenter study to investigate radiofrequency 

ablation for liver metastasis of colorectal cancer, the 

impact of metabolic factors in hepatocarcinogenesis 

and studies using nationwide registry for liver 

diseases.We have also designed many clinical trials as 

follows; Effects of various drug treatments on 

advanced hepatocellular carcinoma, SNPs analyses for 

antiviral treatment for hepatitis C, new 

chemotherapeutic regimens for advanced pancreatic 

cancer or biliary tract cancer, balloon endoscope-

assisted ERCP for surgically altered anatomy, the 

efficacy of polyglycolic acid sheets for artificial 

endoscopic ulcers, development of AI for assisted 

endoscopic diagnosis, and personalized salvage 

therapy of Helicobacter infection. 

Our department always tries to show the newest and 

highest-level clinical activities, based on the various 

data of many patients, especially those suffering from 

malignant diseases. Furthermore, we aim to find the 

new aspects of diseases and create a new strategy 

against them, which is based on clinical, basic, and 

epidemiological studies in our area. And in 

collaboration with Faculty of engineering, we are 

actively promoting projects to advance new medical 

materials and therapeutic devices through medical-

engineering collaboration. 
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Introduction and Organization 
 

The Department of Nephrology and Endocrinology 

is one of the major divisions in the Department of 

Internal Medicine of the University of Tokyo, which 

covers nephrology, hypertension, and endocrinology, 

and also renal diseases associated with diabetes 

mellitus, cardiovascular diseases, collagen diseases 

and so on. Usually we have up to 25 inpatients in the 

hospital. The Professor and each member of the staff 

have an active responsibility for all clinical activities. 

Each member has an office and a research laboratory. 

In our department, almost all members support the 

clinical works of our residents. We are intimately 

working together in all clinical activities under the 

supervision of the professor, the associate professors, 

and the lecturers. 

 

Clinical activities 
 

The residents are in charge of up to 25 patients of 

our department and supervised by associates and 

faculty staffs. We have clinical conferences to discuss 

the diagnosis and treatment of our patients with all 

members of the staff. Particularly difficult cases are 

further discussed with guest specialists from outside. 

Nephritis should be morphologically diagnosed by 

renal biopsy and the optimal treatment should be 
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chosen for each patient. In our department, renal 

biopsy is actively performed to give the real benefits 

of treatment to the patients. We also treat diabetic 

patients with proteinuria and end-stage renal failure. 

Each staff of our department also works at the 

hemodialysis unit, thus we can manage patients in 

every stage of renal diseases. In collaboration with 

Department of Urology, we are conducting renal 

transplantation and promoting peritoneal dialysis.   

In the endocrine unit there is a variety of patients 

having disorders in thyroid, parathyroid, pituitary, 

adrenal and gonadal glands. It is also our specialty to 

diagnose and treat secondary hypertension caused by 

primary aldosteronism, Cushing’s syndrome, pheo-

chromocytoma, renal artery stenosis and so on. We 

often have consultation from other departments con-

cerning disorders of water and mineral metabolism. 

 

Education 
 

We have responsibility for educating under-

graduates, graduate students and residents. Our staffs 

take part in several lectures for undergraduate and 

graduate students. In addition, our members are 

actively involved in clinical clerkship for under-

graduate students, and other clinical practice. Particu-

larly, we have put emphasis on participation of the 

students in clinical practice including medical investi-

gations, diagnosis, and treatment. In the wards, we are 

also educating residents during daily clinical works 

and periodical lectures concerning kidney and 

endocrine diseases. Our department also participates 

in Metabolism Research Course for educating young 

clinical researchers and fellows in collaboration with 

Department of Diabetes and Metabolic Diseases, 

Department of Cardiology, and Department of 

Geriatric Medicine. 

 

Research  
 

In our department there are more than 30 students 

of the graduate school. We have research conferences 

to discuss the results of the research with the Professor 

and faculty members. As you see in the references 

below, our research topics are various and cover every 

field of nephrology, hypertension and endocrinology. 

We are also actively collaborating with scientists 

outside the department and outside the University 

including foreign countries. Achievements of our 

researches are published in the world’s leading 

journals of nephrology, hypertension and endocri-

nology. 

1. Investigation of mechanism and development of 

treatment of chronic kidney diseases: from the 

viewpoints of hypoxia, oxidative stress, epigen-

etics, carbonyl stress and endoplasmic reticulum 

stress. 

2. Investigation of causes of atypical hemolytic-

uremic syndrome. 

3. Roles of renal proximal tubule transport in the 

regulation of plasma volume and blood pressure. 

4. Physiological and pathological significance of 

Na-HCO3 cotransporter NBCe1. 

5. Molecular mechanism of G protein-coupled 

receptor (GPCR)-mediated signal transduction, and 

development of a new drug and strategy targeting 

GPCR. 

6. Investigation on pathogenesis of disorders and 

treatments of mineral and bone metabolism 

 

Department of Hemodialysis & 
Apheresis 
 

Introduction and Organization 

Hemodialysis and related blood purification therapy 

had been individually performed in their respective 

departments. However, all the departments’ apparatus 

and human resources were centralized to form the 

Department of Hemodialysis and Center for Hemo-

dialysis in 2000 at the University Hospital. The Center 

for Hemodialysis was further renovated and started 

operations in Fall of 2006.  

This new Center for Hemodialysis is equipped with 

one pressure control unit in addition to 12 hemo-

dialysis machines under a state-of-the-art hemo-

dialysis control system. Our concept of a hemodialysis 

controlling system is a hub to transfer all digital and 

analog data from patients and to monitor machines, 

including blood purification machines, to the host 

computer in our hospital, centralizing all data and 

administering medical coding and billing robustly. 

Blood purification machines in the ICU can be 

monitored seamlessly under the cloud system of our 

hospital. Blood purification machines are selected 

uniformly to secure patients’ safety while avoiding 
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human error and increasing the overall educational 

quality of staff members.  

Clinical activities 

1. Start of maintenance hemodialysis therapy for 

end-stage renal disease (ESRD). 

2. Regular hemodialysis therapy for hospitalized 

ESRD patients. Please note that our center does 

not accept holiday dialysis. 

3. Emergency hemodialysis and hemodiafiltration 

for ICU patients. 

4. Plasma exchange for neurodegenerative diseases, 

SLE, TTP, TMA, and pre/post-liver transplant 

patients. 

5. DFPP for collagenous diseases, MG, HCV, and 

dermatological disorders. 

6. LDL apheresis for nephrotic syndrome and ASO 

patients. 

7. White blood cell elimination therapy for 

ulcerative colitis and rheumatological arthritis. 

8. Cell-free and concentrated ascites reinfusion 

therapy (CART) for refractory ascites. 

9. Induction and maintenance of peritoneal dialysis 

for ESRD. 

Education 

1. A systematic review course for M2 students, 

which covers clinical features, diagnosis, and 

evidence-based therapeutic strategies for acute 

and chronic renal failure including diabetic 

nephropathy. 

2. Technical development course for medical 

engineers and nurses. 

3. Tutorial course for clinical fellows applying to the 

speciality of blood purification therapy. 

4. Exposure in hemodialysis & apheresis course to 

second year residents on request. 

5. Our state-of-the-art blood purification protocols 

are summarized in Japanese handbook in 2010 

[Apheresis Pocket Manual] and 2011 [CRRT 

Pocket Manual]. “Apheresis Pocket Manual” has 

been translated into Chinese and English, and 

those translated versions have helped a number of 

non-Japanese-speaking people to learn how to 

perform apheresis.  

6. Our department takes main part in Critical Care 

Nephrology Course for educating young clinical 

researchers and fellows in collaboration with 

Department of Critical Care Medicine.  

Research 

1. Prognostic analysis for post-liver transplant 

patients who received plasma exchange therapy. 

2. Development and application of a non-invasive 

pulse hemoglobin meter. 

3. Genome wide association study for Nephrotic 

syndrome and those functional analyses.  

4. Association between factors at the initiation of 

renal replacement therapy and prognosis. 

5. Elucidation of basic mechanisms in cardio-renal 

syndrome and intervention. 

6. Pathophysiology of acute kidney injury and its 

applicability for renal regenerative study. 

7. AKI biomarkers and their clinical significance in 

ICU/CCU. 

8. Renal biomarker to determine clinical action 

ability in CKD and type-2 DN. 

 

Publications 
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is associated with carotid atherosclerosis in stable 

kidney transplant recipients. Nephrology 

(Carlton). 2022 Apr;27(4):363-370. 

(2) Sakashita M, Nangaku M. Multi-omics studies 

reveal genes critical for AKI and ferroptosis. 

Kidney Int. 2022 Apr;101(4):665-667.  
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Introduction and Organization 
 

In 1998 the Department of Internal Medicine at the 

University of Tokyo was reorganized to the more 

functional units based on clinical specialties. The 

physicians specialized in diabetes and metabolic 

diseases from 3 former departments of Internal 

Medicine were unified to the Department of Metabolic 

Diseases. The Department of Diabetes and Metabolic 

Diseases is one of the major divisions in the 

Department of Internal Medicine at the University of 

Tokyo, and covers diabetes mellitus and metabolic 

diseases including obesity disease and dyslipidemia. 

Under the supervision and direction of the previous 

professors Dr. Satoshi Kimura (1998-2003), Dr. 

Toshiro Fujita (2003), Takashi Kadowaki (2003-2018) 

and current professor Dr. Toshimasa Yamauchi 

(2018-present), we have been providing a wide-ranged 

clinical, teaching and research activities. Currently, 

we hold beds mainly on the 12th floor of the North 

Wing Ward A of the University of Tokyo Hospital. 

Besides the staffs listed above, our division holds 

faculties in branches, for example, Department of 

Clinical Nutrition Therapy (Associate Professor: Dr. 

Naoto Kubota), Laboratory for Advanced Research on 

Pathophysiology of Metabolic Diseases (Project 

Associate Professor: Dr. Miki Okada-Iwabu, , 

Department of Healthcare Information Management 

(Associate Professor: Dr. Kayo Waki, Project 

Assistant Professor: Dr. Kana Miyake), Department of 

Clinical Laboratory (Associate Professor: Dr. Makoto 

Kurano), Division for Health Service Promotion, The 
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University of Tokyo (Assistant Professor: Dr. Sachiko 

Okazaki) and Center for Epidemiology and Preventive 

Medicine (Project Assistant Professor: Dr. Yukari 

Masuda). With all these staffs, we actively instruct 

and teach the residents and medical school students; 

annual evaluation of the teaching skill by the students 

always rates our department within the three places of 

the top. In addition, there are 14 students of Graduate 

School in our division. With all these 59 members, we 

enthusiastically work on the research activities, which 

lead to the outstanding contributions in the field of 

metabolism. 

 

Clinical activities 
 

Based on the update clinical evidences and with the 

experienced skills, we provide patient-centered 

medical services in the highest quality. We have 

outpatient clinics from Monday through Friday, and 

have been following approximately 227 new patients 

this year (total 33,412 patients per year). On the 

inpatient ward, we not only take care of around 18 

patients in our division as mentioned above, but also 

provide a sophisticated management to all patients 

suffering from metabolic diseases, especially diabetes 

mellitus. Diabetes mellitus, metabolic syndrome, dys-

lipidemia and obesity disease are becoming more 

prevalent in Japan, and lead to complications 

including nephropathy, retinopathy, neuropathy and 

cardiovascular diseases. Thus, in collaboration with 

other departments, we optimize the treatment of each 

patient. 

We provide the educational classes to the patients 

every weekday in the inpatient ward, and also give 

lectures twice a week in the outpatient unit. In 

addition, in collaboration with ancillary staffs of our 

hospital, we provide patients well-reasoned 

instructions regarding nutritional management, excise 

therapy and medical therapy. 

The weekly official activities of our department 

consist of the pre-round case conference and the Ward 

Round by the Professor on Monday. We also hold a 

weekly case conference by the consultation group 

staffs. 

Teaching activities 
 

As for medical student education, our department 

takes a part in systemic lectures for the 4th year 

medical students, bed-side learning and clinical 

clerkship for the 5th year medical students, and 

clinical lectures for the 6th year medical students.  

In systemic lectures, comprehensive presentation for 

the understanding of basic knowledge about the 

concept, pathogenesis, diagnosis and treatment of 

common metabolic diseases is performed.  

In clinical lectures, we present clinical cases of 

important diseases such as diabetes mellitus, and try 

to discuss with the students several points for 

planning the diagnosis and treatment in collaboration 

with the faculties of the Departments of Nephrology, 

Cardiology, and Ophthalmology. 

During the period of clinical clerkship, the students 

have opportunities to experience the daily clinical care 

with junior and senior residents as well as with the 

Faculty members. Each student can learn how to do 

history taking, perform physical examinations and 

make the actual plans for the diagnosis and treatment. 

In addition, we arrange the program so that the 

students can experience the clinical practice and learn 

the disease itself more profoundly. One faculty and 

one senior-resident always instruct one student. 

Especially, Diabetes Clinical Seminar and oral 

examination that lead to profound understandings of 

the metabolic diseases are regularly provided by the 

Professor. 

As for the post-graduate education, attending doctor 

(staff) and senior resident instruct the junior residents. 

We provide advanced teaching through the seminars 

and grand conference. 

 

Research activities 
 

There are several laboratories in our departments; 

collaborating with each other or with other depart-

ments, we focus on the molecular mechanisms of the 

metabolic diseases and the establishment of the novel 

therapeutics. 

 

1) Molecular mechanisms of type 2 diabetes 

We have been attempting to elucidate the mechanisms 

underlying the development of type 2 diabetes at the 

molecular and genetic levels. To this end, in 

collaboration with RIKEN and several cohorts, we 

explored the comprehensive catalog of genomic 
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variations to identify variations conferring suscepti-

bility to type 2 diabetes in the Japanese population. 

We are also exploring the signal transduction 

pathways and physiological roles of insulin and 

adipokines in various tissues and the mechanisms of 

insulin secretion under the normal or pathological 

conditions, such as diabetes and obesity disease, using 

a number of transgenic and knockout animal models, 

in parallel with information obtained by whole-

genome analysis of human patients. In particular, we 

are interested in the physiological and pathophysio-

logical functions of adipokines secreted by adipocytes, 

including adiponectin, and the signal transduction 

pathway of adiponectin through the receptors, 

AdipoR1 and AdipoR2, that we discovered and 

characterized. We have also identified “AdipoRon” as 

an adiponectin receptor agonist, which will contribute 

to the development and optimization of AdipoR-

targeted therapeutics. In addition, we have been 

successfully unraveling the molecular mechanisms of 

β cell proliferation and inter-tissue communication of 

glucose metabolism in obesity disease and type 2 

diabetes. Recently, we are investigating brown and 

white adipocyte-specific transcriptional and epigenetic 

regulations in obesity. We believe that these findings 

and research activities will lead to novel therapeutic 

strategies for diabetes and the metabolic syndrome. 

 

2) Pathophysiological roles of lipid storage and 

atherosclerosis 

Our aim is to clarify the significance of metabolic risk 

factors in the onset and development of athero-

sclerosis. We are currently investigating the 

pathophysiological roles of lipid storage in obesity 

disease, fatty liver, diabetes, hyperlipidemia and 

atherosclerosis using strategies of molecular biology 

and genetic engineering techniques. Utilizing the 

animal models of lipid disorders and molecular 

biological technique, we are analyzing the roles of 

lipid transporters, nuclear receptors and the anti-

oxidative proteins on the lipid disorders and athero-

sclerosis. We are currently interested in the cholesterol 

and lipid absorption from the intestine and lipid 

handling in the cells. 

3) Clinical trials and epidemiological studies 

We are conducting clinical trials and epidemiological 

studies including “Japan Diabetes Optimal Integrated 

Treatment study for 3 major risk factors of 

cardiovascular diseases (J-DOIT3)” follow-up study, 

"Japan Diabetes compREhensive database project 

based on an Advanced electronic Medical record 

System (J-DREAMS)", database project on obesity 

(J-ORBIT), National Database project, systematic 

reviews and meta-analyses with a focus on important 

issues such as metabolic syndrome. We investigated 

anti-aging effect of Nicotinamide mononucleotide on 

muscle function, association between tear and blood 

glucose concentrations and investigator initiated 

clinical trials targeting for a new class of anti-diabetic 

agents. 

 

References 
 

1. Adachi Y, Ueda K, Nomura S, Ito K, Katoh M, 

Katagiri M, Yamada S, Hashimoto M, Zhai B, 

Numata G, Otani A, Hinata M, Hiraike Y, Waki H, 

Takeda N, Morita H, Ushiku T, Yamauchi T, 

Takimoto E, Komuro I. Beiging of perivascular 

adipose tissueregulates its inflammation and 

vascular remodeling. Nat Commun. 13:5117, 

2022 

2. Bouchi R, Sugiyama T, Goto A, Imai K, 

Ihana-Sugiyama N, Ohsugi M, Yamauchi T, 

Kadowaki T, Ueki K. Retrospective nationwide 

study on the trends in first-line antidiabetic 

medication for patients with type 2 diabetes in 

Japan. J Diabetes Investig. 13:280-291, 2022 

3. Hiraike Y, Tsutsumi S, Wada T, Oguchi M, Saito 

K, Nakamura M, Ota S, Koebis M, Nakao H, 

Aiba A, Nagano G, Ohno H, Oki K, Yoneda M, 

Kadowaki T, Aburatani H*, Waki H*, Yamauchi 

T*. NFIA determines the cis-effect of genetic 

variation on Ucp1 expression in murine 

thermogenic adipocytes. iScience. 25:104729, 

2022. 

4. Igarashi M†*, Nakagawa-Nagahama Y†, Miura 

M†, Kashiwabara K, Yaku K, Sawada M, Sekine 

R, Fukamizu Y, Sato T, Sakurai T, Sato J, Ino K, 

Kubota N, Nakagawa T, Kadowaki T, Yamauchi 

T*: Chronic nicotinamide mononucleotide 

supplementation elevates blood nicotinamide 

adenine dinucleotide levels and alters muscle 

function in healthy older men. npj Aging 8(1) 5, 



 162 

2022 (†共同第一著者、*共同責任著者) 

5. Iwabu M, Okada-Iwabu M, Kadowaki T, 

Yamauchi T, Elucidating exercise-induced 

skeletal muscle signaling pathways and applying 

relevant findings to preemptive therapy for 

lifestyle-related diseases. Endocrine J. 69:1-8,

2022 

6. Iwamoto M, Kubota T, Sakurai Y, Wada N, 

Shioda S, Yamauchi T, Kadowaki T, Kubota N. 

The sodium-glucose co-transporter 2 inhibitor 

tofogliflozin suppresses atherosclerosis through 

glucose lowering in ApoE-deficient mice with 

streptozotocin-induced diabetes. Pharmacol Res 

Perspect. 10: e00971, 2022 

7. Jinnouchi T, Sakurai Y, Miyoshi K, Koizumi C, 

Waki H, Kubota N, Yamauchi T. A Case of 

Chronic Intestinal Pseudo-obstruction with 

Mitochondrial Diseases. Intern Med. 2022 Feb 

15;61(4):469-474. 

8. Kadowaki T, Isendahl J, Khalid U, Lee SY, 

Nishida T, Ogawa W, Tobe K, Yamauchi T, Lim 

S; Semaglutide once a week in adults with 

overweight or obesity, with or without type 2 

diabetes in an east Asian population (STEP 6): a 

randomised, double-blind, double-dummy, 

placebo-controlled, phase 3a trial. Lancet 

Diabetes Endocrinol. 10:193-206, 2022 

9. Klonoff DC, Wang J, Rodbard D, Kohn MA, Li 

C, Liepmann D, Kerr D, Ahn D, Peters AL, 

Umpierrez GE, Seley JJ, Xu NY, Nguyen KT, 

Simonson G, Agus MSD, Al-Sofiani ME, 

Armaiz-Pena G, Bailey TS, Basu A, Battelino T, 

Bekele SY, Benhamou PY, Bequette BW, Blevins 

T, Breton MD, Castle JR, Chase JG, Chen KY, 

Choudhary P, Clements MA, Close KL, Cook CB, 

Danne T, Doyle FJ 3rd, Drincic A, Dungan KM, 

Edelman SV, Ejskjaer N, Espinoza JC, Fleming 

GA, Forlenza GP, Freckmann G, Galindo RJ, 

Gomez AM, Gutow HA, Heinemann L, Hirsch IB, 

Hoang TD, Hovorka R, Jendle JH, Ji L, Joshi SR, 

Joubert M, Koliwad SK, Lal RA, Lansang MC, 

Lee WA, Leelarathna L, Leiter LA, Lind M, 

Litchman ML, Mader JK, Mahoney KM, 

Mankovsky B, Masharani U, Mathioudakis NN, 

Mayorov A, Messler J, Miller JD, Mohan V, 

Nichols JH, Nørgaard K, O'Neal DN, Pasquel FJ, 

Philis-Tsimikas A, Pieber T, Phillip M, Polonsky 

WH, Pop-Busui R, Rayman G, Rhee EJ, Russell 

SJ, Shah VN, Sherr JL, Sode K, Spanakis EK, 

Wake DJ, Waki K, Wallia A, Weinberg ME, 

Wolpert H, Wright EE, Zilbermint M, Kovatchev 

B. A Glycemia Risk Index (GRI) of 

Hypoglycemia and Hyperglycemia for 

Continuous Glucose Monitoring Validated by 

Clinician Ratings. J Diabetes Sci Technol. 2022 

Mar 29:19322968221085273. doi: 10.1177/

19322968221085273. Epub ahead of print. 

PMID: 35348391 

10. Kondo M, Okitsu T, Waki K, Yamauchi T, 

Nangaku M, Ohe K. Effect of Information and 

Communication Technology-Based 

Self-management System DialBeticsLite on 

Treating Abdominal Obesity in the Specific 

Health Guidance in Japan: Randomized 

Controlled Trial. JMIR Form Res. 6: e33852, 

2022 

11. Kurakawa KI, Okada A, Bessho K, Jo T, Ono S, 

Michihata N, Kumazawa R, Matsui H, Fushimi K, 

Yamaguchi S, Yamauchi T, Nangaku M, 

Kadowaki T, Yasunaga H. Major complications 

after percutaneous biopsy of native or 

transplanted liver in pediatric patients: a 

nationwide inpatient database study in Japan. 

BMC Gastroenterol. 22:395, 2022 

12. Mahajan A, Spracklen CN, Zhang W, Ng MCY, 

Petty LE, Kitajima H, Yu GZ, Rüeger S, Speidel 

L, Kim YJ, Horikoshi M, Mercader JM, Taliun D, 

Moon S, Kwak SH, Robertson NR, Rayner NW, 

Loh M, Kim BJ, Chiou J, Miguel-Escalada I, 

Della Briotta Parolo P, Lin K, Bragg F, Preuss 

MH, Takeuchi F, Nano J, Guo X, Lamri A, 

Nakatochi M, Scott RA, Lee JJ, Huerta-Chagoya 

A, Graff M, Chai JF, Parra EJ, Yao J, Bielak LF, 

Tabara Y, Hai Y, Steinthorsdottir V, Cook JP, Kals 

M, Grarup N, Schmidt EM, Pan I, Sofer T, 

Wuttke M, Sarnowski C, Gieger C, Nousome D, 

Trompet S, Long J, Sun M, Tong L, Chen WM, 

Ahmad M, Noordam R, Lim VJY, Tam CHT, Joo 

YY, Chen CH, Raffield LM, Lecoeur C, Prins BP, 

Nicolas A, Yanek LR, Chen G, Jensen RA, 

Tajuddin S, Kabagambe EK, An P, Xiang AH, 

Choi HS, Cade BE, Tan J, Flanagan J, Abaitua F, 

Adair LS, Adeyemo A, Aguilar-Salinas CA, 

Akiyama M, Anand SS, Bertoni A, Bian Z, 



 163

Bork-Jensen J, Brandslund I, Brody JA, 

Brummett CM, Buchanan TA, Canouil M, Chan 

JCN, Chang LC, Chee ML, Chen J, Chen SH, 

Chen YT, Chen Z, Chuang LM, Cushman M, Das 

SK, de Silva HJ, Dedoussis G, Dimitrov L, 

Doumatey AP, Du S, Duan Q, Eckardt KU, 

Emery LS, Evans DS, Evans MK, Fischer K, 

Floyd JS, Ford I, Fornage M, Franco OH, 

Frayling TM, Freedman BI, Fuchsberger C, 

Genter P, Gerstein HC, Giedraitis V, 

González-Villalpando C, González-Villalpando 

ME, Goodarzi MO, Gordon-Larsen P, Gorkin D, 

Gross M, Guo Y, Hackinger S, Han S, Hattersley 

AT, Herder C, Howard AG, Hsueh W, Huang M, 

Huang W, Hung YJ, Hwang MY, Hwu CM, 

Ichihara S, Ikram MA, Ingelsson M, Islam MT, 

Isono M, Jang HM, Jasmine F, Jiang G, Jonas JB, 

Jørgensen ME, Jørgensen T, Kamatani Y, 

Kandeel FR, Kasturiratne A, Katsuya T, Kaur V, 

Kawaguchi T, Keaton JM, Kho AN, Khor CC, 

Kibriya MG, Kim DH, Kohara K, Kriebel J, 

Kronenberg F, Kuusisto J, Läll K, Lange LA, Lee 

MS, Lee NR, Leong A, Li L, Li Y, Li-Gao R, 

Ligthart S, Lindgren CM, Linneberg A, Liu CT, 

Liu J, Locke AE, Louie T, Luan J, Luk AO, Luo 

X, Lv J, Lyssenko V, Mamakou V, Mani KR, 

Meitinger T, Metspalu A, Morris AD, Nadkarni 

GN, Nadler JL, Nalls MA, Nayak U, 

Nongmaithem SS, Ntalla I, Okada Y, Orozco L, 

Patel SR, Pereira MA, Peters A, Pirie FJ, 

Porneala B, Prasad G, Preissl S, 

Rasmussen-Torvik LJ, Reiner AP, Roden M, 

Rohde R, Roll K, Sabanayagam C, Sander M, 

Sandow K, Sattar N, Schönherr S, Schurmann C, 

Shahriar M, Shi J, Shin DM, Shriner D, Smith JA, 

So WY, Stančáková A, Stilp AM, Strauch K, 

Suzuki K, Takahashi A, Taylor KD, Thorand B, 

Thorleifsson G, Thorsteinsdottir U, Tomlinson B, 

Torres JM, Tsai FJ, Tuomilehto J, Tusie-Luna T, 

Udler MS, Valladares-Salgado A, van Dam RM, 

van Klinken JB, Varma R, Vujkovic M, 

Wacher-Rodarte N, Wheeler E, Whitsel EA, 

Wickremasinghe AR, van Dijk KW, Witte DR, 

Yajnik CS, Yamamoto K, Yamauchi T, Yengo L, 

Yoon K, Yu C, Yuan JM, Yusuf S, Zhang L, 

Zheng W; FinnGen; eMERGE Consortium, 

Raffel LJ, Igase M, Ipp E, Redline S, Cho YS, 

Lind L, Province MA, Hanis CL, Peyser PA, 

Ingelsson E, Zonderman AB, Psaty BM, Wang 

YX, Rotimi CN, Becker DM, Matsuda F, Liu Y, 

Zeggini E, Yokota M, Rich SS, Kooperberg C, 

Pankow JS, Engert JC, Chen YI, Froguel P, 

Wilson JG, Sheu WHH, Kardia SLR, Wu JY, 

Hayes MG, Ma RCW, Wong TY, Groop L, 

Mook-Kanamori DO, Chandak GR, Collins FS, 

Bharadwaj D, Paré G, Sale MM, Ahsan H, 

Motala AA, Shu XO, Park KS, Jukema JW, Cruz 

M, McKean-Cowdin R, Grallert H, Cheng CY, 

Bottinger EP, Dehghan A, Tai ES, Dupuis J, Kato 

N, Laakso M, Köttgen A, Koh WP, Palmer CNA, 

Liu S, Abecasis G, Kooner JS, Loos RJF, North 

KE, Haiman CA, Florez JC, Saleheen D, Hansen 

T, Pedersen O, Mägi R, Langenberg C, Wareham 

NJ, Maeda S, Kadowaki T, Lee J, Millwood IY, 

Walters RG, Stefansson K, Myers SR, Ferrer J, 

Gaulton KJ, Meigs JB, Mohlke KL, Gloyn AL, 

Bowden DW, Below JE, Chambers JC, Sim X, 

Boehnke M, Rotter JI, McCarthy MI, Morris AP. 

Multi-ancestry genetic study of type 2 diabetes 

highlights the power of diverse populations for 

discovery and translation. Nat Genet. 54:560-572, 

2022 

13. Matsuoka S, Kaneko H, Okada A, Fukui A, Yano 

Y, Itoh H, Morita K, Fujiu K,Michihata N, Jo T, 

Takeda N, Morita H, Yamaguchi S, Nakamura S, 

Nishiyama A, Yokoo T, Node K, Yamauchi T, 

Nangaku M, Yasunaga H, Komuro I. Association 

between proteinuria and incident colorectal 

cancer: analysis of a nationwide population-

based database. BMJ Open. 12: e056250, 2022  

14. Oe M, Fukuda M, Ohashi Y, Shimojima Y, 

Tsuruoka K, Qin Q, Yamauchi T, Sanada H. 

Evaluation of foot ulcer incidence in diabetic 

patients at a diabetic foot ulcer prevention clinic 

over a 10-year period. Wound Repair Regen. 

30:546-552, 2022 

15. Ogawa W, Araki E, Ishigaki Y, Hirota Y, 

Maegawa H, Yamauchi T, Yorifuji T, Katagiri H. 

New classification and diagnostic criteria for 

insulin resistance syndrome. Endocr J. 69:107-

113,2022 

16. Okada A, Hashimoto Y, Goto T, Yamaguchi S, 

Ono S, Ikeda Kurakawa K, Nangaku M, 

Yamauchi T, Yasunaga H, Kadowaki T. A 



 164 

Machine Learning-Based Predictive Model to 

Identify Patients Who Failed to Attend a 

Follow-up Visit for Diabetes Care After 

Recommendations from a National Screening 

Program. Diabetes Care. 45:1346-1354, 2022 

17. Okada A, Yamana H, Yamaguchi S, Kurakawa KI, 

Michihata N, Matsui H, Fushimi K, Nangaku M, 

Yamauchi T, Yasunaga H, Kadowaki T. Effect of 

Branched-Chain Amino Acid Infusion on 

In-Hospital Mortality of Patients With Hepatic 

Encephalopathy and End-Stage Kidney Disease: 

A Retrospective Cohort Study Using a National 

Inpatient Database. J Ren Nutr. 32: 432-440, 

2022 

18. Okada A, Yamaguchi S, Jo T, Yokota I, Ono S, 

Ikeda Kurakawa K, Nangaku M, Yamauchi T, 

Kadowaki T. Impact of body mass index on 

in-hospital mortality in older patients 

hospitalized for bacterial pneumonia with 

non-dialysis-dependent chronic kidney disease. 

BMC Geriatr. 22:950,2022 

19. Sakurai Y, Kubota N, Yamauchi T, Kadowaki T. 

Role of Insulin Resistance in MAFLD. Int J Mol 

Sci. 2021 Apr 16;22(8):4156. 

20. Sankoda A, Waki K, Yamaguchi S, Mieno M, 

Nangaku M, Yamauchi T, Ohe K. Effect of 

Digital Health Among People With Type 2 

Diabetes Mellitus During the COVID-19 

Pandemic in Japan. J Diabetes Sci Technol. 

16:256-258, 2022 

21. Sasaki A, Yokote K, Naitoh T, Fujikura J, 

Hayashi K, Hirota Y, Inagaki N, Ishigaki Y, 

Kasama K, Kikkawa E, Koyama H, Masuzaki H, 

Miyatsuka T, Nozaki T, Ogawa W, Ohta M, 

Okazumi S, Shimabukuro M, Shimomura I, 

Nishizawa H, Saiki A, Seki Y, Shojima N, 

Tsujino M, Ugi S, Watada H, Yamauchi T, 

Yamaguchi T, Ueki K, Kadowaki T, Tatsuno I; 

Correction to: Metabolic surgery in treatment of 

obese Japanese patients with type 2 diabetes: a 

joint consensus statement from the Japanese 

Society for Treatment of Obesity, the Japan 

Diabetes Society, and the Japan Society for the 

Study of Obesity. Diabetol Int.13:33-34, 2022 

22. Sasako T, Kadowaki H, Fujiwara T, Kodera S, 

Komuro I, Kadowaki T, Yamauchi T. Severe 

aortic stenosis during leptin replacement therapy 

in a patient with generalized lipodystrophy-

associated progeroid syndrome due to an LMNA 

variant: A case report. J Diabetes Investig 13: 

1636-1638, 2022.  

23. Sasako T, Yamauchi T. Addressing screams for 

evidence on renoprotection by GLP-1 receptor 

agonists. Kidney Int, 101(2), 222-224, 2022.  

24. Sasako T, Umehara T, Soeda K, Kaneko K, 

Suzuki M, Kobayashi N, Okazaki Y, Tamura-

Nakano M, Chiba T, Accili D, Kahn CR, Noda T, 

Asahara H, Yamauchi T, Kadowaki T, Ueki K. 

Deletion of skeletal muscle Akt1/2 causes 

osteosarcopenia and reduces lifespan in mice. 

Nat Commun 13: 5655, 2022.  

25. Sasako T, Yamauchi T* Addressing screams for 

evidence on renoprotection by GLP-1 receptor 

agonists. Kidney Int 101:222-224,2022 

26. Seki Y, Yamada T, Kiyosue A, Kimura K, Uehara 

M, Hatano M, Sasako T, Shirota Y, Sudo A, 

Ishiura H, Toda T, Yamauchi T, Komuro I. 

Asymptomatic myocardial infarction in a patient 

with myotonic dystrophy type 1. J Cardiol Cases 

26(4): 248-251, 2022.  

27. Suzuki Y, Kaneko H, Okada A, Itoh H, Morita K, 

Fujiu K, Michihata N, Jo T, Takeda N, Morita H, 

Yamaguchi S, Kamiya K, Matsunaga A, Ako J, 

Fukui A, Nishiyama A, Yokoo T, Node K, 

Yamauchi T, Nangaku M, Yasunaga H, Komuro I. 

Change in Cardiovascular Health Metrics and 

Risk for Proteinuria Development: Analysis of a 

Nationwide Population-Based Database. Am J 

Nephrol. 53:240-248, 2022 

28. Suzuki Y, Kaneko H, Okada A, Itoh H, Fujiu K, 

Michihata N, Jo T, Takeda N, Morita H, 

Yamaguchi S, Kamiya K, Matsunaga A, Ako J, 

Node K, Yamauchi T, Nangaku M, Yasunaga H, 

Komuro I. Impact of Glucose Tolerance and Its 

Change on Incident Proteinuria: Analysis of a 

Nationwide Population-Based Dataset. Am J 

Nephrol. 9:1-9, 2022 

29. Suzuki Y, Kaneko H, Okada A, Itoh H, Fujiu K, 

Michihata N, Jo T, Takeda N,Morita H, 

Yamaguchi S, Yano Y, Kamiya K, Matsunaga A, 

Ako J, Fukui A, Yokoo T, Nishiyama A, Node K, 

Yamauchi T, Nangaku M, Yasunaga H, Komuro I. 

Risk for Proteinuria in Newly Defined 

Hypertensive People Based on the 2017 



 165

American College of Cardiology/American Heart 

Association Blood Pressure Guideline .Am J 

Cardiol.168:83-89, 2022  

30. Suzuki Y, Kaneko H, Okada A, Matsuoka S, Itoh 

H, Fujiu K, Michihata N, Jo T, Takeda N, Morita 

H, Yamaguchi S, Node K, Yamauchi T, Yasunaga 

H, Komuro I. Prediabetes in Young Adults and Its 

Association With Cardiovascular Health Metrics 

in the Progression to Diabetes. J Clin Endocrinol 

Metab. 107:1843-1853, 2022 

31. Tian J, Chung HK, Moon JS, Nga HT, Lee HY, 

Kim JT, Chang JY, Kang SG, Ryu D, Che X, 

Choi JY, Tsukasaki M, Sasako T, Lee SH, Shong 

M, Yi HS: Skeletal muscle mitoribosomal defects 

are linked to low bone mass caused by bone 

marrow inflammation in male mice. J Cachexia 

Sarcopenia Muscle 13: 1785-1799, 2022 

32. Yamaguchi S, Okada A, Sunaga S, Ikeda 

Kurakawa K, Yamauchi T, Nangaku M, 

Kadowaki T. Impact of COVID-19 pandemic on 

healthcare service use for non-COVID-19 

patients in Japan: retrospective cohort study. 

BMJ Open. 2: e060390, 2022 

 



 166 

Department of  
Hematology and Oncology 

 

 

Professor 

Mineo Kurokawa, M.D., Ph.D. 

Lecturer 

Yosuke Masamoto, M.D., Ph.D., Ken Morita, M.D., Ph.D 

Assistant Professor 

Kazuki Taoka, M.D., Ph.D., Hiroaki Maki, M.D., Ph.D. 

Akira Honda, M.D., Ph.D., Arika Shimura, M.D., Ph.D. 

Megumi Yasunaga, M.D., Ph.D., Hideaki Mizuno, M.D., Ph.D. 

Akira Chiba, M.D., Ph.D. 

 

Homepage  http://www.u-tokyo-hemat.com/ 
 

 

Introduction and Organization 
 

The Department of Hematology and Oncology is 

responsible for clinical activities in outpatient as well 

as inpatient clinics of hematological disorders, research 

activities for hematology/oncology, and education of 

undergraduate as well as graduate students. We are also 

engaged in continuous education of post-graduate 

doctors who develop into sophisticated hematologists 

of eminent distinction. These activities are performed 

by the united efforts of all members who belong to the 

department. Dr. Mineo Kurokawa was assigned as 

Professor of the Department of Hematology and 

Oncology in 2005. Other staff of our department 

consists of 2 lecturers and 7 assistant professors. 

 

Clinical activities 
 

On the average, 50-70 patients with hematological 

diseases are treated in the ward. Clinical facilities 

include patient rooms with high-efficiency particulate 

air filtration and filtrated water supply. Patients who are 

eligible for the treatment with high-grade infection 

prophylaxis are admitted to the facilities. Patient care 

is provided by team management. That is, three doctors 

(a junior resident, a senior resident, and an assistant 

professor) are assigned to a single patient. Since 

clinical issues are highly related to hematopoietic stem 

cell transplantation especially for patients with 

hematological diseases, a substantial portion of our 

clinical conferences are shared with staff members of 

the Department of Cell Therapy and Transplantation 

Medicine and the Department of Pediatrics 

(Hematology/Oncology). Many problems arising in 

daily clinical practice are discussed in the morning 

clinical conference held thrice a week. Diagnostic and 

therapeutic issues as well as pathological aspects of 

indicative and/or educational cases are discussed in 

clinical conferences held twice a month. 

Outpatient clinical services are provided from 

Monday to Friday in the morning and afternoon using 

three booths. Approximately 70-80 patients visit our 

outpatient clinic every weekday. One of our ultimate 

goals in the clinical activities is to cure patients with 

hematological malignancies. 

We perform various kinds of genetic or molecular 

tests to detect, characterize, and monitor neoplastic 

cells and their results are used in the diagnosis and 

treatment. 
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Here we introduce technical aspects on the treatment 

strategy: 

1. High dose chemotherapy with autologous stem cell 

transplant: High-dose chemotherapy is 

administered for the treatment of hematological 

neoplasms and solid tumors. For the autologous 

stem cell support, peripheral blood stem cell is 

usually selected as a source of stem cells. Recently, 

we are actively performing autologous 

transplantation as a treatment for CNS malignant 

lymphoma, which is considered intractable, to 

improve the prognosis. 

2. Allogeneic hematopoietic stem cell transplant: 

Bone marrow cells are harvested from healthy 

donors by operation under general anesthesia and 

immediately infused to a recipient. Peripheral 

blood stem cells (PBSCs) are harvested from 

healthy donors by leukapheresis using an 

automated continuous flow blood cell separator. 

PBSCs are immediately infused to a recipient or 

preserved in liquid nitrogen in cooperation with the 

Department of Transfusion Medicine. Allogeneic 

transplant with non-myeloablative conditioning 

(also referred to as reduced-intensity stem cell 

transplant (RIST)) is commonly performed for 

elderly patients and patients with impaired organ 

function. HLA-haploidentical hematopoietic stem 

cell transplantation is also ready to be performed to 

patients if necessary. Allogeneic hematopoietic 

stem cell transplant for the elderly is performed 

under the admission of Patient Relations and 

Clinical Ethics Center. Cord blood cells are also 

used as a source of hematopoietic stem cells. 

3. CAR-T Cell Therapy: T cells that are collected 

from the patients are genetically treated in the lab 

to produce special receptors called chimeric 

antigen receptors, or CARs. These CARs allow the 

T cells to recognize an antigen at the surface of 

lymphoma cells and activate T cells' ability to kill 

these tumor cells. By collaborating with the 

Department of Cell Therapy and Transplantation 

Medicine, the Department of Pediatrics 

(Hematology/Oncology), and the Cell Processing 

Center, we have installed a capacity to perform this 

most advanced and promising cancer treatment for 

patients with hematologic malignancies, and 

actively recruiting patients. 

Teaching activities 
 

A lecture course on etiology, pathogenesis, clinical 

and laboratory features, differential diagnosis, therapy 

and prognosis for all hematological diseases is 

provided for the second-grade medical students. The 

course contents include: 

1. Mechanisms of hematopoiesis, transplantation 

medicine and cell therapy 

2. Acute leukemia and myeloproliferative disorders 

3. Bone marrow failure syndrome (aplastic anemia 

and myelodysplastic syndrome) 

4. Lymphoma and myeloma 

5. Hemostasis and thrombosis 

6. Hemolytic anemia and anemia of various causes 

Clinical clerkships on diagnostic and therapeutic 

issues and arts are given for the third-grade medical 

students on a man-to-man basis with a senior faculty 

member who is erudite both in general internal 

medicine and in hematology and oncology. During the 

course, students are required to learn the basic tech-

niques of medical interview and physical examination, 

interpretation of laboratory tests, and practical medical 

procedures. 

Undergraduate students are educated to become 

independent researchers both in basic and clinical 

research. 

Education of clinical fellows to train hematologists 

is also provided. They are trained to achieve knowledge 

and techniques necessary for hematologists in our 

hospital and encouraged to present clinical studies at 

academic meetings. 

 

Research activities 
 

The major research projects are as follow: (1) 

molecular mechanisms of hematopoietic neoplasms, 

(2) hematopoietic transcription factors, (3) signal 

transduction in hematopoietic cells, (4) chromosomal 

and genomic approaches to leukemogenesis, (5) 

generation of murine models for leukemias, (6) 

reprogramming of leukemic cells into iPS cells, and 

functional analysis using iPS cells, (7) regulation of 

hematopoiesis. (8) genetic and pathological mechanism 

of Erdheim-Chester disease. Translational research to 

develop novel methods for diagnosis and treatment 

based on basic research is also performed. Every effort 

has been made to achieve the highest quality in both 
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clinical and basic medical research. The ultimate aims 

of our research are the application of epoch-making 

discoveries in research fields to the clinical hematology 

and oncology. Representative publications from our 

departments published in the past year are listed in the 

reference. 
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Introduction and Organization 
 

The Department of Allergy and Rheumatology 

presently consists of 15 staffs mentioned above, who 

preside over 3 medical staff, 18 graduate students for 

"Doctor of Medical Science". The outpatient facilities 

are situated on the 2nd floor of the Outpatient Clinic. 

The inpatient facility is mainly located on the 14th 

floor of the Hospital Ward A. The physician's office is 

situated in the East Hospital Ward and the research 

rooms are located in the East Hospital Ward, the 

Central Ward, Molecular Life Innovation Ward, and 

the Clinical Research Center A.  

Education 
 

In regard to undergraduate education, the Depart-

ment is in charge of internal medicine diagnosis and 

systemic lectures for M2 students and clinical lectures 

and bedside education for M3 and M4 students in 

cooperation with other departments of internal 

medicine. The systemic lectures and clinical lectures 
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cover clinical immunology, connective tissue diseases 

and allergy. Bedside education provides students with 

a good opportunity to learn patient care as well as 

practical knowledge through numerous seminars. 

For postgraduate education, internal medicine 

trainees are accepted on rotation basis and trained as 

internist. Our department accepts students for "Doctor 

of Medical Science". Our 4-year education covers 

clinical immunology, molecular immunology, 

rheumatology and allergology. 

 

Medical Care 
 

General and special outpatient clinics are opened from 

Monday to Friday. Special outpatients clinics include 

clinics for rheumatoid arthritis, connective tissue 

diseases, bronchial asthma, allergy, and kidney 

disorders. For inpatients, there are presently 25 to 30 

beds. Every week on Monday afternoon the charts are 

rounded and on Tuesday afternoon the professor 

makes his rounds. To achieve the highest quality of 

medical care, clinical conferences are held. Majority 

of patients in the ward are suffered from connective 

tissue diseases and usually exhibit multiple organ 

involvements. Therefore, a careful, well-rounded 

approach to each patient as a whole is required rather 

than a limited special approach to a single organ 

system.  

 

Research 
 

The Department consists of some laboratories in 

which clinical and basic studies are carried out 

concerning mainly rheumatology and allergology. 

Recently the mainstream of research has employed 

various techniques of molecular biology and cellular 

immunology. The principal research topics are listed 

below. 

1. Functional genomics in autoimmune diseases, 

such as systemic lupus erythematosus, and its 

clinical application to precision medicine. 

2. Analysis of newly identified autoimmune-

associated T cell subset and its roles in 

autoimmune diseases. 

3. Analysis of T cell and B cell repertoires in 

autoimmune diseases. 

4. Analysis of synovial tissues in rheumatoid 

arthritis. 

5. Analysis o mice models of immune-related 

diseases. 

6. Analysis of autoimmune disease-specific iPS cells 

7. Investigation of biomarkers in autoimmune 

disease.  
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Yamamoto K, Louis Bridges S Jr, Padyukov L, 

Martin J, Klareskog L, Okada Y, Raychaudhuri S. 

Nat Genet. 2022 Nov;54(11):1640-1651.  

3. Immune cell multiomics analysis reveals 

contribution of oxidative phosphorylation to 

B-cell functions and organ damage of lupus. 
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Jun;81(6):845-853.  

4. Entering the era of precision medicine through 

multiomics approach. Fujio K. Inflamm Regen. 

2022 Sep 9;42(1):42.  
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Erythematosus. Izuka S, Natsumoto B, Shoda H, 

Fujio K. Intern Med. 2023 Mar 1;62(5):809-810. 
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Inflamm Regen. 2022 Nov 4;42(1):41. 
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2022 Mar;45(1):27-34.  
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Shoda H, Fujio K. Rheumatol Int. 2022 Oct;

42(10):1863-1872. 

9. The Pathophysiological Roles of Regulatory T 

Cells in the Early Phase of Systemic Sclerosis. 
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Front Immunol. 2022 May 24;13:900638.  

10. Self-limited Polymyalgia Rheumatica-like 

Syndrome Following mRNA-1273 SARS-CoV-2 
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61(6):903-906.  

11. Indications for fertility preservation not included 

in the 2017 Japan Society of Clinical Oncology 

Guideline for Fertility Preservation in Pediatric, 
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Ono M, Matsumoto K, Boku N, Fujii N, 

Tsuchida Y, Furui T, Harada M, Kanda Y, Kawai 

A, Miyachi M, Murashima A, Nakayama R, 

Nishiyama H, Shimizu C, Sugiyama K, Takai Y, 

Fujio K, Morishige KI, Osuga Y, Suzuki N. Int J 

Clin Oncol. 2022 Feb;27(2):301-309.  

12. Efficacy of canakinumab on AA amyloidosis in 

late-onset NLRP3-associated autoinflammatory 

disease with an I574F somatic mosaic mutation. 

Itamiya T, Komai T, Kanda H, Nagafuchi Y, 

Chang H, Shibata S, Ishiura H, Shoda H, Toda T, 

Fujio K. Clin Rheumatol. 2022 Jul;41(7):2233-
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13. The differential diagnosis of IgG4-related disease 

based on machine learning. Yamamoto M, 
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myocarditis: A case report and review of the 
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Toda T, Shoda H, Fujio K. Mod Rheumatol 
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Suzuki A, Tsuchida Y, Tsuchiya H, Sumitomo S, 

Nagafuchi Y, Miya F, Tsunoda T, Shoda H, Fujio 

K, Yamamoto K, Kochi Y. Nat Commun. 2022 

Aug 24;13(1):4659.  
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Introduction and Organization 
 

The Department of Infectious Diseases has been 

one of the leading academic organizations specialized 

for internal medicine, in particular, infectious disease 

medicine in Japan since 1998, when the Departments 

of Internal Medicine, established in 1890, were 

rearranged into new ones according to subspecialty of 

internal medicine. Our department has been chiefly 

engaged in clinical, educational and research activities 

for infectious diseases including bacterial, fungal and 

viral infections of all organs including HIV infection, 

tuberculosis and viral hepatitis. Our department is 

located on 13th floor of the University of Tokyo 

Hospital Building and has well-furnished research 

laboratories including P-2 class laboratory, and 

computer rooms as own properties. In clinical and 

research activities, we are collaborating with the 

Department of Infection Control and Prevention. One 

professor, one associate professor, three assistant 

professors, some residents and full-time staff members 

are all performing their own duties in clinical, 

educational and research activities. 

 

Clinical activities 
 

We have hospital beds on the 13th floor of the Ward 

A of University of Tokyo Hospital. Diseases include 

HIV infection, viral hepatitis, pneumonia, drug-

resistant bacteria infections or tuberculosis, EBV 

infection, CMV infection, parasite infection, sexual 

transmitted infection, etc. Every effort is made to give 

patients the best care and best quality of life. Assistant 

associates and residents take care of inpatients. The 

case presentation by residents is held every day. 

Weekly clinical conference is held to discuss all cases, 

in particular, those with clinical problems difficult to 

be solved. Consultations are very frequent from other 

departments on the management of infectious diseases. 

The general diagnostic, therapeutic plans and 

decisions for each patient are given at the Professor’s 

round.  

Our department offers out-patient care everyday on 

infectious diseases and general medicine. We are also 

engaged in infection control and prevention of 

emerging infectious diseases with the department of 

infection control and prevention. 

 

Teaching activities 
 

Our department takes a part in clinical lectures and 

bed-side learning (clinical clerkship) of the internal 

medicine for undergraduate medical students 

according to the educational programs of the 

University of Tokyo. For the fourth year medical 
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students, six lectures of infectious diseases are given. 

In addition, principles of medical diagnosis are taught 

at the bedside. During the clinical clerkship for fifth 

and sixth year students, our associates teach them on 

man-to man basis the basic way of thinking for correct 

diagnosis and therapy, the techniques of interrogation 

and physical examination, the way for interpretations 

of laboratory tests and other medical examinations, 

and the basic medical procedures on each case. The 

education of junior residents and fellows is performed 

as described in “Clinical Activities”. 

 

Research activities 
 

Both clinical and basic research are necessary to 

improve the diagnosis and treatment to infectious 

diseases. The members of our department are doing 

best to obtain new findings using highly sophisticated 

methodologies. A intramural research conference is 

held, in which some members present their annual 

research progresses to be discussed by all the 

department staff. In addition, each laboratory holds its 

own conference and/or journal club on a weekly or 

bi-weekly basis.  

The research field covers wide areas of infectious 

diseases including HIV infection, viral hepatitis and 

hepatocarcinogenesis, and bacterial infection. Also, 

various emerging and re-emerging infectious diseases 

are covered. Following themes are currently being 

investigated in the department. 

1) Establishment of effective therapy for HCV and 

HBV infection: we have made a great contribution 

in the establishment of the guideline for treatment 

of hepatitis viral infection in Japan. 

2) Establishment of effective therapy for HIV 

infection: we have made a great contribution in 

the establishment of the guideline for treatment of 

HIV infection in Japan. 

3) Epidemiological study of infectious diseases by 

various pathogens. 

4) Elucidation of the mechanism of hepatocarcino-

genesis in hepatitis viral infection: the direct 

involvement of both HBV and HCV in hepato-

carcinogenesis has been demonstrated using our 

transgenic mouse systems. 

5) Pathogenesis of Escherichia coli infection. 

6) Pathogenesis of Clostridioides difficile infection 

7) Establishment of effective therapy for HCV/HIV 

co-infection: we have made a great contribution in 

the establishment of the guideline for treatment of 

HCV/HIV co-infection in Japan. 

8) Clinical research on COVID-19. 

 

Publications  
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Ries H, Richardson A, Bobholz M, Vuyk W, 

Maddox R, Baker DA, Friedrich TC, O'Connor 

DH, Uraki R, Ito M, Sakai-Tagawa Y, Adachi E, 

Saito M, Koga M, Tsutsumi T, Iwatsuki-

Horimoto K, Kiso M, Yotsuyanagi H, Watanabe S, 

Hasegawa H, Imai M, Kawaoka Y. In Vitro 

Efficacy of Antiviral Agents against Omicron 

Subvariant BA.4.6. N Engl J Med. 2022;387:

2094.  

2. Adachi E, Saito M, Koga M, Tsutsumi T, 

Yotsuyanagi H. Favorable Outcome Following 

Sotrovimab Monoclonal Antibody in a Patient 

with Prolonged SARS-CoV-2 Omicron Infection 

with HIV/AIDS. Intern Med. 2022;61:3459 

3. Yamaoka Y, Sasai M, Suehiro Y, Hashimoto S, 

Goto A, Yamamoto N, Suzuki N, Higaki S, Fujii I, 

Suzuki C, Matsumoto T, Hoshida T, Koga M, 

Tsutsumi T, Lim LA, Matsubara Y, Tomochika S, 

Yoshida S, Hazama S, Yotsuyanagi H, Nagano H, 

Sakaida I, Takami T, Yamasaki T. Comparison of 

two primer-probe sets of Fusobacterium 

nucleatum using droplet digital polymerase chain 

reaction for the detection of colorectal neoplasia 

from faecal samples. Ann Clin Biochem. 2022;

59:396.  

4. Nagai H, Saito M, Adachi E, Sakai-Tagawa Y, 

Yamayoshi S, Kiso M, Kawamata T, Koga M, 

Kawaoka Y, Tsutsumi T, Yotsuyanagi H. 

Casirivimab/Imdevimab for Active COVID-19 

Pneumonia Which Persisted for Nine Months in a 

Patient with Follicular Lymphoma during 

Anti-CD20 Therapy. Jpn J Infect Dis. 2022;75:

608. 

5. Mizutani T, Ishizaka A, Koga M, Tsutsumi T, 

Yotsuyanagi H. Role of Microbiota in Viral 

Infections and Pathological Progression. Viruses. 

2022;14:950.  
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6. Halfmann PJ, Kuroda M, Armbrust T, Theiler J, 

Balaram A, Moreno GK, Accola MA, 

Iwatsuki-Horimoto K, Valdez R, Stoneman E, 

Braun K, Yamayoshi S, Somsen E, Baczenas JJ, 

Mitamura K, Hagihara M, Adachi E, Koga M, 
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Introduction and Organization 
 

The Department of Stress Science and 

Psychosomatic Medicine is one of 11 divisions of the 

Department of Internal Medicine, the University of 

Tokyo. It covers eating disorder, panic disorder, and 

various psychosomatic diseases such as chronic 

headache, irritable bowel syndrome, functional 

dyspepsia, hypertension, diabetes mellitus, and 

hyperthyroidism. Our teaching staff consists of one 

associate professor, one associate, one research 

associate, and 5 adjunct professors, and other 

members are 2 senior residents, 13 graduate students, 

and 5 researchers. 

 

Clinical activities 
 

Our department is responsible for both outpatient 

clinic and inpatient ward. The ward is managed as a 

part of the Division of General Internal Medicine, and 

senior residents, an associate, and the associate 

professor attend it every day and provide close side-

by-side instruction to junior residents. The weekly 

professor’s round is scheduled on Thursday morning. 

During 2022 April to 2023 March, overall 2,464 

patients (89 individuals) were admitted to the ward, 

most of whom were eating disorder patients. 

Outpatient clinic is attended on every morning and 

afternoon in three consultation rooms by approximate-

ly fifteen physicians. During 2022 April to 2023 

March, the numbers of the new outpatients and of the 

overall outpatients in our department were 149 and 

4,807, respectively. 

Teaching activities 
 

We are giving 6 methodical lectures on 

psychosomatic medicine for fourth grade medical 

students, ‘clinical clerkship’ for fifth grade students 

lasting two weeks, ‘advanced clinical clerkship’ for 3 

to 4 fifth grade students lasting 4 weeks each, and 

clinical lectures on psychosomatic diseases in 

cardiology for fifth grade students and on eating 

disorders for sixth grade students. We are trying to 

teach them not only basic knowledge of specific 

diseases, ways of physical examination, or inter-

pretation of laboratory data, but also relevant ways of 

clinical interview, doctor-patient relationship building, 

and behavior modification. 

As for education for junior residents, our senior 

residents and an associate provide one-on-one 

instruction. In addition, they can learn how to present 

the history of newly-admitted patients at the weekly 

professor’s round from our teaching staff. 

 

Research activities 
 

Targeting stress-related diseases such as not only 
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those covered by our department but also other 

lifestyle-related disease, and cancers, we are 

investigating their pathophysiology and psycho-

pathology through assessing bio-psycho-behavioral 

time-series data, various questionnaire data, and 

autonomic nervous function. We are also actively 

conducting basic as well as clinical research on 

eating-related substances. 

Some representative research methods are as 

follows: 

1) Ecological momentary assessment (EMA): 

Investigation on neurobehavioral basis of stress-

related diseases such as tension-type headache, 

eating disorders, insomnia, and panic disorder 

using portable computers for real-time assessment 

of subjective symptoms in combination with 

ambulatory monitors such as electrocardiogram 

and actigraphy. 

2) Neuroendocrinological and neuroimmunological 

studies in anorexia nervosa patients: multi-

disciplinary investigation on energy metabolism 

during a refeeding phase; changes in various 

substances such as neuropeptides before and after 

treatment; relationship between bone metabolism 

and various makers; and exploration of biomarkers 

for evaluating treatment efficacy. 

3) Psycho-oncology: Development of a new ques-

tionnaire for evaluating depressive mood in cancer 

patients. 

 

Thirteen graduate students and 5 researchers 

actively conducted their researches along with our 

teaching staff. We have been also collaborating with 

many scientists belonging to other departments either 

in Japan or abroad. Research conferences are held 

once a month, where one of the graduate students 

presents his/her research for open discussion by all the 

members of our department. 
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Introduction and Organization 
 

The Transfusion Medicine service was established in 

1949, as an internal provisional measure, and 

officially established in 1966. In 1984, Professor 

Hiroshi Toyama assumed as the first Professor of the 

department. Professor Toyama greatly contributed to 

the field of transfusion medicine, especially by 

publishing “Transfusion Medicine” (actually in its 3rd. 

edition), which is the bible of transfusion medicine in 

Japan. Other great contributions from the department 

are as follows. Dr. Kazuo Okochi, ex-lecturer of the 

department, is the pioneer in the field of transfusion-

associated hepatitis research, ex-Professor Takeo Juji 

clarified the mechanisms of transfusion-associated 

graft-versus-host disease (TA-GVHD), a serious post-

transfusion complication, and ex-Professor Yoichi 

Shibata contributed enormously to the field of platelet 

immunology. In 1997, the Department of Transfusion 

Medicine was established as a chair of the Division of 

Internal Medicine of the Graduate School of Medical 

Sciences, the University of Tokyo. 

Actually, the department is composed of 6 medical 

doctors (4 full-time, and 2 partial-time), 10 laboratory 

technicians, 2-3 nurses and 1 office assistant. 

 

Clinical activities 
 

The main activity of the department of Transfusion 

Medicine is the control, preservation, and provision of 

safe blood products and their derivatives (including 

albumin). The control of all blood products in the 

hospital is centralized to the department, which, in 

addition, provides information and orientation related 

to blood transfusion. Transfusion-related laboratory 

tests and tests for transfusion-transmitted infectious 

diseases are routine practices of the department, which 

also actively takes part in the diagnosis, prevention 

and treatment of adverse reactions and post-

transfusion complications. Collection, preservation 

and provision of autologous blood are also important 

functions of the department, where the outpatient 

clinic for autologous blood was established by 

ex-Professor Koki Takahashi in January 2006. At the 

outpatient clinic, the first established in Japan, the 

transfusionist gives consultation to the patients, 

prepares the adequate blood collection schedule, takes 

the informed consent, and performs the blood 

collection, according to the surgeons’ needs. 

Additionally, collection and preservation of peripheral 

blood stem cells are also performed.  

The main activities are as follows: 

I Control and preservation of blood products and its 

derivatives; 

II. Laboratory tests 

1) Blood typing and histocompatibility testing; 

2) Detection of anti-erythrocyte, anti-leukocyte 
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and anti-platelet antibodies; 

3) Detection of HBV antigens and antibodies, HCV, 

HAV, HTLV and HIV antibodies; 

4) HLA typing for hematopoietic stem cell trans-

plantation and organ transplantation; 

III. Clinical work 

1) Pre-operative autologous blood collection and 

preservation; 

2) Collection and preservation of peripheral blood 

stem cells for transplantation; 

 

Teaching activities 
 

Sixth-grade medical students are provided with 

practical courses focusing on clinical practice of blood 

transfusion and laboratory tests. Courses are given in 

small groups of 6 students each, in a total of 18 groups 

per year. The course lasts 5 days/week, including the 

following subjects; 

1) Visit to the laboratories of the department to 

understand the routine of a laboratory; 

2) Introduction to the blood group types (red cells, 

platelets, leukocytes) and their importance in 

transfusion medicine and in transplantation (bone 

marrow and organ); 

3) Methodology of blood typing and compatibility 

testing for transfusion; 

4) Methodology for screening of irregular antibodies, 

and their importance in transfusion practice; 

5) Introduction to the post-transfusional compli-

cations, their etiology, prevention and treatment. 

6) Introduction to the preventive measures of blood 

borne viral transmission, especially focusing on 

the NAT test and the look-back survey.  

7) Acquisition of informed consents related to blood 

transfusion, using the role playing method.  

8) The indications and techniques of autologous 

blood collection and preservation; 

9) The techniques for peripheral blood stem cells 

(PBSCs) collection and preservation, as well as 

their clinical application; 

10) The recent advances in the field of blood 

transfusion, including the “Blood Law”, and the 

recently revised “Indications of blood products” 

and “The principles of transfusion practice”. 

11) One-day visit to the Japanese Red Cross Blood 

Center, to learn the general process of blood 

donation and transfusion, including the types of 

blood products, and their indications. 

 

Research activities 
 

Research on red cells, leukocytes, and platelets, the 

post-tranfusional complications, transplantation im-

munology, immunotherapy, and stem cell biology are 

the main themes of the department. Typing of blood 

cells is performed by serological and DNA-based 

methods. The HLA typing, which was introduced by 

ex-Professor Takeo Juji, one of the pioneers of this 

field, is an essential test for hematopoietic stem cell 

and organ transplantations, and still continues as one 

of the most important research fields of the depart-

ment. The mixed-passive hemagglutination (MPHA) 

method, the most popular methodology for platelet 

serology in Japan, was developed by ex-Professor 

Yoichi Shibata and its applicability is now extended 

for granulocyte as well as endothelial cell serology. 

Transplantation immunology, including stem cell 

biology is also an important subject. Also, develop-

ment of new materials for medical use is also being 

researched. Recently, the risk factors of the 

detrimental effects of autologous blood donation, 

especially focusing on the noninvasive measurement 

of circulating blood volume, are being investigated.  

Following are the main themes. 

1. Detection of platelet alloantigens and antibodies 

and their role in the transfusion practice. 

2. Diagnosis and prevention of post-transfusional 

complications and thrombocytopenic purpura of 

the newborn. 

3. Clinical application of refrigerated and frozen-

stored blood for autologous transfusion in surgical 

patients, and the improvement of the preservation 

methods. 

4. Study on the effect of pre-storage leukoreduction 

of autologous blood for the prevention of possible 

adverse effects. 

5. Development of a new methodology for platelet 

cross-match. 

6. HLA and HPA genotyping. 

7. Development of a new methodology for evaluation 

of platelet function. 

8. Ex-vivo expansion of hematopoietic stem cells and 

their clinical application. 



 187

9. Pathophysiology of TRALI and TACO. 

10. Study on the risk factors of autologous blood 

donation. 

11. Study on the correlation between the results 

obtained by conventional coagulation tests and the 

measurement results of thromboelastograms. 
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Organization 
 

The Department of Reproductive Endocrinology is 

organized by Assistant Professors Takeshi Nagamatsu. 

All the staff members are taking part in both clinical 

and research activities. For the clinical aspect, we are 

engaged with in-patient and out-patient care including 

the activities in the delivery units. 

 

Activities 
 

In clinical section, we have an out-patient clinic for 

infertility, gynecological endocrine diseases, genetic 

counseling and assisted reproductive technologies 

(ART).  

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 that 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 twenty years. Conventional 

IVF-ET is mainly indicated to cases with tubal factor, 

mild male factor, immunological factor or of 

unexplained infertility factor. In case of severe male 

factor or other fertilization disorder intracytoplasmic 

sperm injection (ICSI) is performed. Now we have 

about 220 OPU cycles of IVF-ET every year, which 

conventional IVF-ET and ICSI share almost equally. 

The clinical pregnancy rate of conventional IVF-ET is 

around 30% per embryo transfer cycle, which is 

comparable with that of ICSI. Other ART techniques 

such as embryo cryopreservation and assisted hatching 

are also performed. 

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 

folliculogenesis and follicular apoptosis in the ovary, 

2) the functions of gynecologic hormones such as 

gonadotropins and ovarian steroids, 3) the analysis / 

etiology of endometriosis, adenomyosis and fibroma 

and so on. 
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Organization 
 

The Department of Gynecologic Oncology is 

organized by one professor and one associate 

professors, being directed practically by Professor 

Yutaka Osuga, the Department of Obstetrics and 

Gynecology. The staff members are taking part in 

clinical and research activities as well as teaching 

activities. 

 

Activities 
 

In the clinical activities, more than 150 patients 

with gynecological cancer and more than one 

thousand patients with benign gynecological diseases 

are treated in our department every year. Appropriate 

combinations of surgical treatment, chemotherapy and 

radiotherapy have been chosen according to the 

patients’ conditions, and favorable clinical outcomes 

have been achieved. Minimally-invasive surgery is 

frequently employed in the treatment of benign and 

gynecological tumors and genital organ malformation. 

We take charge of more than 400 cases of endoscopic 

gynecological surgery including robotically-assisted 

laparoscopic surgery annually. We also employ the 

clinical trials of JCOG (Japan Clinical Oncology 

Group) and JGOG (Japanese Gynecologic Oncology 

Group) as well as the single-institution clinical trials. 

Advanced treatment performed in our department is as 

follows: 

(1)  Cancer genomic medicine (Genetic tests of the 

hereditary gynecologic cancers) 

(2)  Radical trachelectomy for women of childbearing 

age with early cervical cancer 

(3)  Laparoscopic sacralcolpopexy for pelvic organ 

prolapse 

(4)  Adenomyomectomy 

 

Based on our knowledge and experience in this 

field, we also perform clinical, translational and basic 

research energetically. Our department focuses on the 

pathogenesis and the pathophysiology of malignant 

gynecological diseases such as cervical, endometrial 

and ovarian cancers, and benign diseases such as 

endometriosis and adenomyosis. Our ongoing projects 

are as follows: 

(1)  Establishment of new therapeutic approach 

targeting histone modification enzymes in 

gynecological malignancies 

(2)  Search for epigenomic biomarkers using deep 

learning in gynecological malignancies 

(3)  Development of an automated hysteroscopic 

diagnosis system for gynecological diseases using 

deep learning 

(4)  Control mechanism of genome stability in 

gynecological malignancies 

(5)  Search for novel biomarkers using germline and 

somatic variants in gynecological cancers 

(6)  Genomic approach to elucidate the pathogenesis 

and pathophysiology of endometriosis and 

adenomyosis 

(7)  Immunological aspects in the pathophysiology of 

endometriosis 
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Department of Perinatal Medicine 
 

 

Professor 

Osuga Yutaka 

 

Homepage https://www.obstetrics-htu.jp/english/ 
 

 

Organization 
 

The Department of Perinatal Medicine is organized 

by one professor and one associate professor, being 

directed practically by Professor Tomoyuki Fujii, the 

chairman of the Department of Obstetrics and 

Gynecology. All the staff members take part in both 

clinical and research activities, as well as teaching 

activities, with about 20 associates of the University 

of Tokyo Hospital. From the clinical aspect, they are 

engaged with in-patient and out-patient care including 

the activities in the delivery units. 

 

Activities 
 

Clinical service for perinatology in the University 

of Tokyo Hospital consists of out-patient clinic and 

the delivery unit. [See Delivery Unit of the University 

of Tokyo Hospital] 

With the advance of the techniques for prenatal 

diagnosis of pathological pregnancies and congenital 

malformations, the area of fetal medicine is spreading. 

Intensive scrutiny using ultrasonography makes it 

possible to clarify background causes of fetal growth 

restriction. New techniques for genetic analysis have 

been introduced into prenatal diagnosis. The 

perinatologists and medical engineering team in our 

department are working on clinical research to clarify 

the pathoetiology of preterm birth and preeclampsia. 

Perineal ultrasound is a new approach for assessing 

labor progress. Using this technique, our challenge is 

to establish novel clinical approach for precise and 

objective evaluation of labor progression which can 

contribute to safer labor management. Pregnancy 

complicated with adenomyosis is associated with 

variety of adverse perinatal events, such as second 

trimester miscarriage, preeclampsia, and placental 

malposition. Our mission is to establish optimal 

clinical management which improves perinatal 

outcomes for both the mother and the neonate.  

Recurrent pregnancy loss (RPL) is a condition in 

which a woman has two or more clinical pregnancy 

losses. Our department has been providing a “special 

clinic for RPL”. About 150 new couples with RPL 

visit us every year. Underlying causes of RPL are 

identified by screening tests. Anatomical, 

chromosomal, hormonal, biological, and autoimmune 

factors can trigger RPL. For RPL women with 

autoimmune factors, especially with antiphospholipid 

antibodies, anti-coagulation therapy using heparin and 

low dose aspirin is performed. For low risk group, low 

dose aspirin is administered. Causative factor is not 

detectable in half of the women with RPL. Supportive 

care rather than pharmacological intervention is 

important for those women. In our clinic, mental 

stress in RPL women is evaluated using K6 scale. We 

are investigating the relationship between their mental 

status and the outcome in the subsequent pregnancy.  

After a renewal of the inpatient’s wards for 

obstetrics and NICU/GCU/PICU in 2019, the new 

perinatal medical center restarted as one of the largest 

facility in Japan and is accommodated with full 

capacity to treat with all maternal and fetal diseases. 

We are proud to provide advanced medical care for 

every patient.  
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Organization 
 

The Department of Molecular and Cellular 

Reproductive Medicine is organized by one professor 

and one associate professor.   

 

Activities 
 

Our department mainly aims to investigate the 

reproductive endocrinology, and molecular biological 

methods are utilized to accomplish this purpose. Basic 

researches are currently performed and we report 

many interesting findings annualy. We specifically 

focus on the role of inflammation and transcription 

machinery in these issues. Senescence and aging 

process are also extensively investigated.  

1) The mechanism of folliculogenesis, follicular 

atresia and intrafollicular microenvironment in the 

ovary. 

2) The physiological functions of sex steroid 

hormones and gonadotoropins.  

3) The molecular mechanisms of endometriosis. 

4) The molecular mechanisms of uterine fibroid and 

adenomyosis. 

5) The effects of aging and cellular senescence on the 

reproductive system. 

 

In clinical section, we have an out-patient clinic for 

infertility, gynecological endocrine disorders and 

genetic counseling. We also perform minimally 

invasive surgery for benign gynecological diseases 

including endometriosis, uterine fibroid, adenomyosis, 

infertility, and pelvic organ prolapse. More than 90% 

of surgery cases for benign gynecological disorders 

are operated using endoscope, and we deal with more 

than 400 cases annually. 

In accordance with the notion of life stage specific 

approches, we also manage patients complaining 

primary/secondary amenorrhea, infertility, dysmenor-

rhea, heavy menstrual bleeding, and climactirium. 

Osteoporosis in their 10’s to 20’s and perimenopausal 

age could be a heavy burden for patinets and we have 

already established the primary care system for these 

women. Numerous number of female athletes refer to 

our clinic as well. 
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Introduction and Organization 
 

The Department of Pediatrics and the Department 

of Developmental Pediatrics are sub-divisions of the 

Reproductive, Developmental and Aging Medicines, 

at the Graduate School of Medicine at The University 

of Tokyo. Our staff consists of 2 professors, 2 

associate professors, 3 lecturers, 3 project lecturers, 

34 research associates on March 31, 2023. 

Our outpatient services are housed on the second 

floor of the outpatient clinic building, while inpatient 

care is offered at the Pediatric Medical Center located 

in the inpatient building. Our administrative offices 

are located at the second floor of the East Research 

Building. Additionally, our laboratories are situated 

on the seventh floor of the Clinical Research Center 

and on the second and third floors of the East 

Research Building.  

Our departments are dedicated to providing high-

quality clinical care, teaching, and research in 

pediatrics and developmental pediatrics. We 

continually strive to improve our services and 

offerings to meet the evolving needs of our patients, 

their families, and the broader community. Our 

ultimate aim is to become a leading center for 

pediatric and developmental medical care, not only in 

Tokyo but also on a global scale. 

 

Clinical activities 
 

Our outpatient pediatric clinics provide care across 

a broad spectrum of pediatric disorders, including but 

not limited to hematology/oncology, cardiology, 

neurology, nephrology, endocrinology, and 

neonatology. Moreover, patients with conditions 

related to genetics, pulmonology, and allergology/

immunology are attended to by part-time physicians 

specializing in each field. Additionally, we maintain 

continuity of care post-discharge through our 

outpatient clinics, coordinating care that aligns with 

the specific needs of patients and their families 

through partnerships with local medical institutions. 

We operate specialized clinics covering all fields of 

pediatric disorders. Pediatric and neonatal patients are 

admitted to the Pediatric Medical Center where they 

receive targeted treatments. Since June 2019, we have 

intensified our focus on critical care, culminating in 

the establishment of the section for Pediatric and 

Perinatal Intensive Care. This includes a Neonatal 

Intensive Care Unit (NICU) with 21 beds and a 

Pediatric Intensive Care Unit (PICU) with 12 beds, 

serving as one of the tertiary centers for pediatric 

emergencies in the eastern part of Tokyo. Our PICU 

delivers state-of-the-art monitoring and compre-

hensive care for children suffering from critical 

illnesses or injuries, and those with complex medical 

conditions. 

 

In our NICU and Growing Care Unit (GCU), which 

has 36 beds, we care for high-risk infants, including 

premature babies weighing under 500 grams and 

newborns requiring invasive interventions for 

congenital disorders. We offer high-quality, 

specialized medical care as a leading perinatal center 

in Tokyo, involving multi-disciplinary collaboration 

with obstetricians, pediatric cardiologists, cardiac 

surgeons, pediatric surgeons, ophthalmologists, 

neurosurgeons, among others. Our approach also 

incorporates family-centered care through coordina-

tion with co-medical staff. 

In the general ward of the Pediatric Medical Center, 

we provide comprehensive care for children suffering 

from a wide range of conditions including 

hematological/oncological disorders, cardiac 

conditions, neuromuscular issues, immunological 

diseases, renal and urinary tract diseases, 

endocrinological conditions, metabolic disorders, and 

psychosomatic diseases. This is done in collaboration 

with related departments. Additionally, our hospital 

has received accreditation as a provider of chimeric 

antigen receptor T-cell therapy. 

We offer a comprehensive package of support 

services. These include subsidized housing through 

McDonald House, an on-site school to help young 

patients continue their education, and a variety of 

additional services such as psychosocial support for 

families, translation services, and volunteer groups. 

 

Teaching activities 
 

M2 students are given pediatric systematic lectures 

covering each specialty area. M3 students undergo a 

2-week participatory ward training (M3 Clinical 

Clerkship). During the training period, students are 

assigned to each clinical team and are in charge of 
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inpatients, taking their medical history, examining 

them, recording their admission records, and 

observing various specialized examinations. During 

the internship in the pediatric ward, the students will 

do cruzes in pediatric neurology, nephrology, 

transfusion, endocrinology, neonatology, 

hematology/oncology, cardiology, emergency 

resuscitation, and others. On Tuesdays, the students 

will be exposed to and discuss pediatric cases as a 

whole through online rounds of chart rounds. During 

the second week of the internship, each student will 

present their assigned cases to foster experience in 

presentation skills and question and answer sessions. 

The M4 clinical clerkship is a one-month program that 

provides highly specialized training that cannot be 

experienced in the two-week ward training. pediatrics 

with a focus on the typical development of healthy 

children. The professor or associate professor 

conducts an examination on the last day. In addition, 

students are provided with online learning content 

through the pediatrics educational website. 

 

Research activities 
 

Our research divisions focus on nephrology, 

hematology/oncology, neurology, cardiology, 

endocrinology/metabolism, immunology/allergy, and 

neonatology. We also operate interdisciplinary 

research groups that focus on areas like cell biology, 

genetic molecular biology, and epidemiology. The 

highlights of our research activities over the past year 

are as follows: 

Hematology/Oncology group: 

Our division has performed whole-genome 

sequencing (WGS), whole-exome sequencing (WES), 

and RNA-sequencing to characterize the genetic 

landscapes of several pediatric cancers, including 

leukemia, brain tumors, and soft tissue sarcomas. 

Nephrology group: 

Our aim is to reveal the molecular mechanism of 

pediatric kidney diseases. We identified novel 

causative mutations on several proteinuric diseases 

including pediatric nephrotic syndrome and 

congenital anomalies of the kidney and urinary tract. 

We are also developing a novel urinary test using 

urinary extracellular vesicles. 

Endocrinology and Metabolism group: 

We are analyzing genes and mechanisms involved in 

endocrinology and metabolic diseases. We analyze 

the molecular biological mechanisms using model 

animals and iPS cells. We are also studying pathways 

in growth plate cartilage in relation to pediatric 

growth and development, including single-cell RNA 

analysis using mouse and human specimens. 

Cardiology group: 

To reveal the molecular mechanism of cardio-

myopathy, we performed genome-wide association 

studies and generated an animal model for 

cardiomyopathy. Additionally, we perform 

hemodynamic analysis for patients with congenital 

heart disease using clinical imaging modalities. 

Neurology Group: 

After a clinical trial of valganciclovir for congenital 

cytomegalovirus infection has shown therapeutic 

efficacy for recovering hearing difficulty, we continue 

to follow up on hearing and psychomotor 

development. 

Neonatology group: 

Epigenetic changes in cord blood and postnatal 

peripheral blood of preterm and SGA infants are 

investigated using epigenome-wide methylation 

analysis. The influence of gut microbiome on neonatal 

immune function and nutritional status is also 

investigated. Cytokine profiles have been investigated 

in order to elucidate pathophysiology of several 

diseases in perinatal period. Molecular mechanism of 

neonatal immune tolerance is also an important 

research topic in the group. 

PICU group: 

The Pediatric Intensive Care Unit (PICU) Group 

promotes research originating from clinical practice. 

The group conducts research directly related to 

understanding, evaluating, and treating pathological 

conditions in clinical practice, including biological 

response research using bedside physiological data, 

such as heart rate variability analysis, quantification 

of nerve reflexes, evaluation of cerebral blood flow 

regulation, and pulse wave analysis; medical safety 

research using DWH; development of new diagnostic 

equipment and evaluation systems using AI; and 

development of novel bedside digital fundoscope. We 

are conducting research directly related to the 

understanding, evaluation, and treatment of 

pathological conditions in clinical practice. 
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History and organization 
 
In 1951, a pediatric surgical team was established in 

the Department of Second Surgery. Subsequently, in 

1961, a pediatric surgical research team, which would 

eventually research diaphragmatic hernia, was estab-

lished, with a chief, Dr. Ishida, appointed by Professor 

Kimoto.  

In 1971, the department was authorized to be the first 

clinical Department of Pediatric Surgery at a national 

university. 

A pediatric intensive care unit was founded by Prof. 

Ishida in 1973, and the construction of a ward capable 

of accommodating mainly pediatric surgical patients 

was completed. 

Assistant Prof. Saito assumed office as the first 

director of this clinical department.  

Dr. Sumio Saito became a professor of pediatric 

surgery in 1983. Professor Saito has enthusiastically 

performed clinical studies on operation techniques and 

the use of biliary atresia.  

Dr. Toshio Nakajo took office as a professor in 1985. 

Prof. Nakajo has developed original operative 

procedures, such as a radical operation for umbilical 

hernia, and an anti-reflex valve for biliary atresia. 

These original operative procedures have since been 

inherited by other pediatric surgeons as Nakajo 

methods. 

Our department was authorized as the Department of 

Pediatric Surgery of Kyusyu University by the 

Ministry of Education in 1989. 

Dr. Yoshiaki Tsuchida assumed the role of Professor in 

1990 and published many highly regarded articles, 

mainly concerning neuroblastoma and Wilm’s tumor, 

based on his research and clinical work.   

In 1995, the department was reorganized as the 

Department of Reproductive, Developmental and 

Aging Science, Pediatric Science and Pediatric 

Surgery, due to a university policy for the graduate 

school.  

In 1997, Dr. Kohei Hashizume became a professor in 

the Department of Pediatric Surgery. He started 

performing living-related partial liver transplantation 

(LRPLT) for children with Professor Makuuchi in the 

Department of Second Surgery.  

Dr. Tadashi Iwanaka became the sixth professor in 

August 2006. He engaged in clinical and research 

activity on pediatric minimally invasive surgery, and 

retired in 2015. In 2016, Associate Prof. Jun Fujishiro 

became a chief of the department of pediatric surgery 

of Tokyo University. In 2019, Dr. Fujishiro promoted 

to a professor from an associate professor. 

The present staff includes one professor and chief, two 

lecturers, four research associates and nine graduate 

students. More than 20 members of our department 

shoulder the clinical work as pediatric surgeons. 
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Clinical activities 
 
Staff members higher than the level of research 

associate take charge of the outpatient clinic from 

Monday through Friday. The pediatric surgical 

outpatient clinic takes place in the same location as 

the pediatric outpatient clinic, and we closely 

cooperate with pediatricians to diagnose and treat 

patients. We also have specialized outpatient clinics, 

liver and biliary tract clinics, a tumor clinic, and a 

spina bifida clinic. Recently, a second-opinion clinic 

opened to provide careful detailed explanations, and 

this has received a favorable reception.  

Our ward was transferred to the hospital's second floor 

of B wing from the second floor of south of the A 

wing on January 2018. Other pediatric surgical 

patients also are admitted to this ward. We have seven 

beds in the ward, and about 300 patients a year are 

hospitalized within it. Most operation cases are 

inguinal hernia, but we manage other cases such as 

respiratory surgery disease, neonatal digestive organ 

obstructions, infant malignant tumors such as Wilms' 

tumor and neuroblastoma, biliary tract diseases such 

as biliary tract dilatation and biliary atresia, 

respiratory anomalies such as tracheal stenosis and 

lung cysts, gastrointestinal anomalies, and urological 

disorders including hydronephrosis and vesicoureteral 

reflux. 

We work with other pediatric surgery teams at other 

institutions who perform endoscopic surgery (laparo-

scopic surgery/thoracoscopic surgery). We have 

developed an endoscopic surgery technique for 

pediatric diseases not covered by insurance, for cases 

requiring advanced medical care. Furthermore, we 

surgically manage seriously ill, mentally and 

physically handicapped infants, as well as patients 

with intractable nervous system diseases, to improve 

their quality of life, and we cooperate with 

pediatricians (neonatologists) to treat patients with 

prenatal diagnoses. 

 

Education  
 
We expose first and second year students to our daily 

clinical work, as well as to our research work, during 

the “Free Quarter” and “Research Lab Visit” courses. 

These students are guided to be concerned with 

clinical areas, and are in charge of parts of various 

research projects. The students hold a results 

announcement party at the end of training. For M2 

students, general pediatric surgery and neonatal 

surgery instruction is provided by the associate 

professor and the lecturer.  

An education program is also provided for M3 and M4 

students for five days. 

The bedside education of pediatric surgery consists of 

participation in clinical conferences, attendance at 

operations, and small group lectures concerning 

neonatal surgery; pediatric surgical oncology; 

pediatric hepatobiliary surgery; and pediatric 

emergency medicine, which includes the practice of 

performing cardiac massage and intra-tracheal 

intubation using mannequins for practice. 

Additionally, we take charge of the core surgical 

curriculum during the “super-rotation” postgraduate 

training. We offer a program in which each resident 

can learn basic knowledge about pediatric surgical 

disease and surgery and hemodynamic and respiratory 

evaluation, as well as basic surgical techniques and 

patient management strategies.   

 

Research activities 
 
There are two pillers of the research projects in our 

group recently. One is the elucidation of the course 

and the development of new therapy of pediatric 

surgical disease using proteome analysis. The other is 

the clinical research using NCD (National Clinical 

Database). The results of these studies has been 

already announced in some articles. 

We concentrate power on the study for the 

pathophysiology of biliary atresia and approach it 

from many aspects including an animal model, 

disease-specific iPS cells, and the search of the 

biomarkers. 

In addition, We now goes a research of the organ 

regeneration using in-body tissue architecture and 

start diaphragm and the trachea and gastrointestinal 

reproduction from bio-sheet or bio-tube technology. 
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Introduction and Organization 

 

The Department of Geriatric Medicine was 

established in 1962, as the first geriatric department 

in Japan. 

Since older adult patients tend to have multiple 

organ disorders, these patients should be taken cared 

as a whole from multiple points of view. In addition, 

symptoms, signs and responses to the treatment in the 

older adult patients could be quite different from the 

younger counterparts. Specific knowledge on the 

physiological and metabolic changes with aging is 

necessary when these older adult patients are treated. 

Quality of life of the patients is another point of view 

which should be emphasized. The department belongs 

to the division of Internal Medicine. The staff includes 

one professor, one associate professor, three lecturers, 

and four assistant professors. 

Our sub-specialty includes pneumology, cardiology, 

neurology, hematology, endocrinology, and bone 

metabolism, besides geriatrics. The main objective of 

our research is to elucidate the pathophysiology of 

aging process and to understand older adult patients 

from viewpoints of basic aging science using 

molecular biology technique and clinical aspects 

using the recent advancement of technology and 

geriatric assessment. 

 

Clinical activities 

 

The Department of Geriatric Medicine specialized 

in the diagnosis and treatment of dementia, frailty, 

geriatric syndrome and polypharmacy in older adults. 

We provide Comprehensive Geriatric Assessment 

(CGA) and manages multiple diseases in older 

patients who have physical and/or mental disabilities. 

The Department of Geriatric Medicine belongs to 

Internal Medicine. In the outpatient setting, we accept 

patients every day in the three outpatient wards (#207, 

#208, and #209). We also provide specialized out-

patient treatment on dementia, frailty and sarcopenia, 

osteoporosis, chronic obstructive pulmonary disease 
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(COPD), and sleep apnea. As a ‘second opinion 

outpatient clinic’, we accept consultation on 

polypharmacy. Since 2003, we provide ‘women’s 

general outpatient clinic’ by female physicians for 

treatment of gender sensitive conditions. In the 

inpatient setting, we have our proper wards in the 13th 

floor of our hospital, and generally accept 

approximately 10 patients who are treated by junior, 

senior, and chief residents of our staff. Older patients 

often suffer from a variety of diseases and clinical 

problems. To deal with them, our department forms 

multi-disciplinary teams composed of geriatricians 

and related specialists such as psychologists and 

pharmacists to provide comprehensive medical care. 

 

Education 
 

Clinical education is provided for fifth- and sixth- 

year medical students on a man-to-man basis with a 

faculty staff member. During the period, the student 

studies one or two cases, through which the student 

learns the techniques of interrogation and physical 

examination, interpretation of laboratory tests, and 

actual medical procedures. Interpretation of the 

results of geriatric assessment is studied through 

lectures in a case-oriented manner with an emphasis 

placed on the multidisciplinary basis of geriatric 

patients. 

 

Research 

 

The purpose of our study is to fulfill the society 

where older adult people enjoy healthy independent 

life. We are engaged in studies on various topics 

including epidemiological studies, clinical studies, 

and basic molecular studies to contribute to our 

research aim. Our main research themes are as follows. 

1) Research on the molecular mechanism of 

vascular calcification 

2) Regulation of vascular function by sex hormone 

3) Molecular biology for the control of aging: 

Association of vascular and neuronal senes-

cence and the role of Sirt1 

4) Molecular biology and treatment of sarcopenia 

5) Multicenter-investigation of the optimal treat-

ment strategy for hypertension or lipid disorder 

in the older adult patients 

6) Clinical study on metabolic syndrome in the 

older adult patients 

7) Research on the appearance of patients with 

cognitive impairment; Development of AI model 

which detects cognitive impairment from the 

facial expression 

8) Research on appropriate healthcare for the older 

adult patients including pharmacotherapy 

9) Expression and regulation of nuclear receptors 

in osteoblast and osteoclast 

10) Molecular mechanism under the treatment of 

osteoporosis 

11) Genetic analysis of osteoporosis and osteo-

arthritis 

12) Identification and functional analysis of the 

target gene networks associated with hormone 

responsiveness in prostate and breast cancers 

13) Roles of nuclear receptors in age-related 

diseases and cancers 

14) Molecular mechanism of vitamin K function 

and its roles in aging 

15) Novel roles of antimicrobial peptide, defensin 

16) Adrenomedullin and airway hyperresponsive-

ness 

17) Klotho protein and vitamin D in lung 

18) Clinical investigation of sleep-related breathing 

disorder 

19) Observational study on medical treatment/care 

provided in the end-of-life stage of life 

20) Observational study on the outcome of frail 

patients 

21) Clinical study on the relationship between  

22) metabolic diseases and pulmonary aging 
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History 
 

Study on thoracic surgery has begun since 1916 

when symposium on lung surgery was held at annual 

meeting of Japan Surgical Society. Clinical and basic 

research of the thoracic surgery have been performed 

since the prewar era at the Second department of 

Surgery in this university. Professor Tsuduki, Masao 

adopted the modified Coryllos’s thoracoplasty for the 

treatment of the pulmonary tuberculosis in 1934. In 

1942, they initiated thoracoscopy for the treatment of 

the tuberculosis in our country. Before the World War 

II, thoracic surgery had been performed under 

spontaneous breathing. Since 1950 safer anesthesia 

with endotracheal intubation has been started in this 

university.  

After the successful application of the 

antituberculosis drugs, surgical treatment of the 

thoracic malignant neoplasms was the major concern 

of the thoracic surgery. Case reports on surgical 

therapy for lung cancer has been present since 1920’s 

in our country. In 1950, successful right 

pneumonectomy for the primary lung cancer in this 

university was reported. Surgical therapy for the 

mediastinal tumor was also begun in 1950. In 1954, 

thymectomy through median sternotomy has begun in 

our department. 

The Department of Cardiothoracic Surgery, The 

University of Tokyo, was established on December 15, 

1964, as the first department of this field along with 

the cardiovascular surgery in the Japanese national 

universities. It has played an internationally leading 

role and contributed to development of the field in our 

country. 

Professors and Chairs in the history of the 

department are as follows: Kimoto, Seiji (1964.12.15 

~ 1968.3.31), Saigusa, Masahiro (1968.4.1 ~ 1981.

3.31), Asano, Ken-ichi (1981.4.1 ~ 1986.3.31), Furuse, 

Akira (1986.4.1 ~ 1997.3.31) and Takamoto, Shinichi 

(1997.6.1 ~ 2009.3.31).  

The Department of Cardiothoracic Surgery has been 

divided into two departments, Department of 

Cardiovascular Surgery and Department of Thoracic 

Surgery in 1995. The mission of the Department of 

Thoracic Surgery is to cure the patients with diseases 

of the thoracic organs through clinical works, basic 

and clinical research, and education of the medical 



 219

students, postgraduates, and the surgical residents in 

our university. 

 Nakajima, Jun has taken over the mission of the 

department of thoracic surgery as an independent 

department for the first time since April 2011 until the 

end of March, 2023. 

 

Clinical activities 
 

Five staffs (Nakajima J, Sato M, Konoeda C, 

Nagano M, and Nakao K), who are certificated as 

members of the Japanese Board of General Thoracic 

Surgery, are in charge of the Department of Thoracic 

Surgery, University of Tokyo Hospital. They 

specialize in surgical treatment for diseases of the 

respiratory and the mediastinal organs and the chest 

wall, except for diseases of the esophagus and 

mammary glands.  

Lung cancer is the leading cause of cancer death in 

our country: In 2020, Ministry of Health, Labour and 

Welfare documented that number of deaths from 

malignant neoplasms was approximately 390 thousand 

out of 1.37 million total deaths in Japan. Of them, 76 

thousand people were killed by malignant tracheal / 

pulmonary neoplasms. Surgical therapy for non-small 

cell lung cancer (NSCLC) is thus the most important 

issue in our department. By the practice of treatment 

based on EBM, we perform basic training of thoracic 

surgery for medical school students, graduate students 

and clinical residents, as well as doing the 

professional education for training physicians who 

wish to become board-certified thoracic surgeons.  

We have performed video-assisted thoracoscopy for 

the diagnosis and treatment of the thoracic disease 

with less surgical invasiveness since 1992 for safer 

treatment of older patients with cardiovascular and/or 

respiratory complications. We currently conduct a 

standard surgery for clinical stage I non-small cell 

lung cancer (NSCLC), that is, lobectomy and 

lymphadenectomy through thoracoscopy: Since 2015, 

more than 90% of patients with NSCLC has 

undergone thoracoscopic surgery in our department. 

Research on less-invasiveness, oncological advantage 

of the thoracoscopic surgery is thus actively done. 

Robot-assisted lobectomy/segmentectomy with Da 

Vinci has applied to lung cancer patients since January 

2021. 

Pulmonary metastasis represents far advanced 

malignant neoplasms of extrathoracic organs. 

Pulmonary resection is an option for the treatment of 

pulmonary metastasis. We actively perform pulmonary 

resection through thoracoscopy on patients with 

pulmonary metastasis who are eligible for surgical 

therapy through thoracoscopy 

Thymic epithelial neoplasms, such as thymoma and 

thymic carcinoma, show broad spectrum in the degree 

of malignancy. They also associated with para-

neoplastic syndromes, such as the myasthenia gravis 

and the pure red cell aplasia. Although they are 

relatively rare diseases, we sought to establish the 

strategies on diagnosis and treatment of these diseases, 

which are still yet to be determined, from our clinical 

experiences of more than 200 cases with the diseases 

in our department. We are now actively participating a 

multiinstitutional study on malignant thymic epithelial 

neoplasms database led by Japanese Association for 

research on the thymus (JART).  

Our hospital has been certified as a lung transplant 

centers since March 2014. We have started to register 

patients who are eligible for lung transplantation. We 

successfully performed the first case in Tokyo of 

living donor lung transplantation in April 2015: The 

patients had suffered from the interstitial pneumonia. 

In July 2015, we also succeeded in performing 

brain-dead donor bilateral lung transplantation on a 

patient who had suffered from the pulmonary 

hypertension. We have performed 135 lung transplants 

(including 26 living related donor lung trans-

plantations) to date. 

 

Academic education 
 

Medical students in the fifth grade have three-week 

program on the clinical training of the thoracic and the 

cardiovascular surgery. They are also able to 

participate the clinical clerkship of the thoracic 

surgery, an elective course for 4 weeks. We also 

conduct a further research training for medical 

students who like to study thoracic surgery. The 

Department of Thoracic Surgery also offers the 4-year 

postgraduate program for qualified surgeons who are 

willing to specialize in the thoracic surgery. We have a 

training program for surgeons who wish to be a board-

certified thoracic surgeon after 4-year residency.  
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Current research 
 

Main subjects of current research at present include 

basic and clinical studies on the malignant neoplasms 

in the thorax including lung cancer and thymic tumors, 

and transplantation of the thoracic organs. The 

following items are the major themes under research 

in our department: 

 

(1) Minimally invasive surgeries for thoracic 

malignant neoplasms.  

(2) Navigation techniques for finding out small 

pulmonary lesions through thoracoscopy. 

(3) Imaging analysis of lung lung adenocarcinoma 

(4) Global analysis of oncogenes and suppressor 

genes associated with lung cancer. 

(5) Application of new fluorescent agents for 

diagnosis of lung cancer. 

(6) Immunotherapy for lung cancer. 

(7) Analysis on mechanisms of acute or chronic 

rejection of the allogeneic lung after allogeneic 

transplantation. 

(8) Long-term digital monitoring of post-lung 

transplant patients 

(9) Research on extracorporeal membranous oxy-

genation for bridge use to lung transplantation 
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Introduction and Organization 
 

Cardiac surgery in the Department was initiated by 

Dr. Seiji Kimoto, who performed ligation of patent 

ductus arteriosus in June, aortic arch aneurysm 

resection in July and first-in-Japan Blalock-Taussig 

operation for Tetralogy of Fallot in October in 1951. 

He also started implantation of alcohol-preserved 

aortic homograft for abdominal aortic aneurysm in 

1952, and closed commissurotomy for mitral valve 

stenosis in 1954. The first open heart surgery (atrial 

septal defect closure) was performed in 1955, using 

selective brain perfusion cooling method that was 

developed in the Department. 

Establishment of Department of Thoracic Surgery 

in the University of Tokyo Hospital was approved by 

the government first in Japan December 15, 1964. 

Under the leadership of Professor Kimoto excellent 

research works were created especially on pacemaker 

and artificial heart, and many opinion leaders were 

produced. Dr. Masahiro Saigusa, the second Professor, 

endeavored to make open heart surgery safer by 

introducing new- generation heart-lung machines to 

the Department. Dr. Kenichi Asano, the third 

Professor, started posterior-leaflet preserving mitral 

valve replacement first in Japan. He also dramatically 

improved surgical results of Tetralogy of Fallot. Dr. 

Akira Furuse, the fourth Professor, modernized 

management of extremely busy clinical works. During 

this time, the Department was divided into two 

Divisions, Cardiovascular and General thoracic, due 

to the University policy of Graduate-school. 

Dr. Shinichi Takamoto assumed the fifth Professor 

in June 1997. He rearranged clinical teams into three 

groups (adult cardiac disease, thoracic aortic disease 

and congenital heart disease) to adapt the rapid 

progress of cardiovascular surgery.  

Dr. Minoru Ono was elected as the sixth Professor 

in November 2009. Advanced Heart Failure Center 

was open on the 5th Floor of Hospital Building B, 

January 2018 to cope with an increasing number of 

patients who require ventricular assist device and 

heart transplantation treatment. Present staffs are one 

Chief Professor, one Associate Professor and three 

Lecturer and seven Associates. 
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Clinical Activities 
 

Clinical conference starts at 7:15 am in weekdays. 

Regular surgery is scheduled on every weekday. Adult 

patients are hospitalized in the South Wing of 5th floor, 

and pediatric patients in the South Wing of 2nd floor. 

Clinics are open Monday through Friday for the 

follow-up visit as well as for patient referral. 

Case volume in recent years has been over 400, 

which is one of the highest in Japan. We are leading in 

Japan by showing excellent surgical results. There are 

10 Board-certified cardiovascular surgeons, each of 

whom has his own subspecialty among adult cardiac, 

thoracic aortic or congenital heart disease. We are 

famous for off- pump coronary artery bypass surgery, 

mitral valve plasty, heart transplantation, ventricular 

assist device implantation, aortic valve sparing root 

replacement, arch replacement, treatment of extended 

thoracic aortic aneurysm and repair of complex 

congenital heart diseases, such as Jatene, Fontan and 

Norwood operations. Transcatheter aortic valve 

replacement was initiated in 2015. Many high-risk 

very old patients with aortic valve stenosis were 

successfully treated. 

The University of Tokyo Tissue Bank was founded 

in 1997, based on the Department of Cardiovascular 

Surgery. The Bank has been actively promoting 

procurement, preservation and shipping of human 

valve and blood vessel allograft in Japan. We take the 

lead in surgical treatment using allograft for severe 

active endocarditis or infection of aortic aneurysm or 

vascular prosthesis. Surgical treatment using allograft 

was approved for health insurance coverage by the 

Government in 2018. As of March 2023, 197 cases of 

heart transplantation including 15 pediatric patients 

and 413 cases of ventricular assist device (VAD) 

implantation including 274 implantable 

continuous-flow VADs were performed in The 

University Hospital with excellent long-term survival. 

 

Teaching Activities 
 

We have the chair of systematic review of cardio-

vascular surgery in the spring term at the 2nd grade of 

medical course. We expose the students to daily 

clinical works as well as research works during the 

course of “Free Quarter” and “Research Lab Visit”, 

which are scheduled in the summer and spring 

vacations at 1st and 2nd grade. Joint lectures with the 

Cardiology Department are scheduled 3rd through 4th 

grades. Each student is assigned one or two 

cardiovascular surgical cases in the Regular Clinical 

Clerkship, in which he/she is required to learn 

preoperative patient evaluation and management, 

surgical treatment and postoperative care, based on 

participatory practice. There are also fifteen small 

key-lectures on cardiovascular surgery. Hands-on 

practice is provided during the Advanced Clinical 

Clerkship one-month course in the last months of 3rd 

grade. 

We take charge in core surgical curriculum in the 

“Super-rotation” postgraduate training. We offer a 

program in which each resident can learn basic 

knowledge of cardiovascular disease and surgery, and 

hemodynamic and respiratory evaluation as well as 

basic surgical techniques and patient management. 

Residents who take the course of cardiovascular 

surgery are required three-year general surgical 

training for General Surgery Board certification. We 

have well-developed specialty/subspecialty training 

programs to allow the residents to pass Cardiovascular 

Board Examination by 9-10th postgraduate year. 

 

Research Activities 
 

In order to achieve excellent clinical results and to 

seek for new possibilities of surgical treatments, it is 

essential for cardiothoracic surgical department of the 

University to have active research programs in clinical 

and basic subjects. The Cardiothoracic Department of 

the University of Tokyo has created highly active 

research programs in the every field of cardiothoracic 

surgery, played an internationally leading role and 

contributed to its development. A research meeting is 

held once a month on a research project for every 

member of the department to understand and to make 

free thorough discussions of the subject. 

Basic and/or clinical research activities are focused 

on 1) establishment of recovery and weaning 

protocols of left ventricular assist device, 2) basic and 

clinical research on cryopreserved allograft, 3) 

application of regenerative medicine to end-stage 

heart failure, 4) analysis of cardiomyocytes matured 

and differentiated from iPS cells, 5) mechanism 

analysis of right heart failure and development of 
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effective pharmacological and mechanical therapy, 6) 

development of versatile suture device, 7) clinical 

research to test the safety and efficacy of artificial 

pancreas during open heart surgery. 
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General Affairs: 
 

Since 1997, the former Third Department of 

Surgery, which was located in a branch hospital of the 

University of Tokyo, has been divided into two 

departments, the Department of Gastrointestinal 

Surgery and the Department of Metabolic Care and 

Endocrine Surgery, in line with the integration of the 

main and branch hospitals. Department of Metabolic 

Care and Endocrine Surgery has been renamed Breast 

and Endocrine Surgery in April 2017. Under the sup-

ports by the Social Medical Corporation Sosaikoseikai, 

the Social Medical Corporation Kawakita Medical 

Foundation and RIZAP Group Inc., Bariatric & 

Metabolic care (social cooperation program) was 

newly established in April 2017. 

With the prolongation of life expectancy, there are 

increasing numbers of multi-morbid patients requiring 

multi-organ treatment, as well as a greater need for 

multidisciplinary approaches to the patients. Our 

fundamental principles of patient treatment are 

comprehensive patient care which includes pre-, peri-, 

and postoperative management of the diseases as well 

as patient care over long-term postoperative periods 

which often extend to the terminal stage. We believe 

that patient care encompassing the entire lifespan 

provides a wealth of valuable information concerning 

the appropriateness of current treatment strategy, the 

establishment of new surgical designs, the develop-

ment of new basic research activities which can much 

contribute to clinical fields, and indications of 

desirable modes of terminal care. 

Fostering good surgeons as well as scientists who 

meet both clinical and academic needs has always 

been the guiding principle of our department. 

Educational Activities: 
 

The new system of clinical clerkship for medical 

students has begun from 2013. During those periods, 

the students are educated strictly and gently by staffs. 

Clinical exercises, e.g., blood sampling, injection, and 
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ligation, etc., are performed. They can attend the 

operations as an assistant.  

They learn general patient care which encompasses 

not only perioperative management of diseases but 

also non-surgical management of postoperative 

disorders and terminal care. Our educational system 

provides medical students with a great deal of 

practical information from the medical point of view 

as well as better opportunities to ponder the 

implications of life and death. 

For the medical students, the clinical clerkship 

lectures are held two or three times a week. The 

experts (from outside hospital) other than the staff 

give special unique and informative lectures, which 

are popular among the students. 

Intern doctors rotate every three or one and half 

months. After completion of their initial training 

program, they go into a further exclusive clinical 

training program for several consecutive years and 

become a chief resident.  

 

Research Activities: 
 

Our goal is to cure the cancer patients by much 

better surgery. The development of better surgical 

methods has the highest priority. Better surgery means 

radicality of the cancer control, minimal invasiveness, 

and good QOL after surgery. Recently, trans-

mediastinal (non-transthoracic) radical esophag-

ectomy with extended lymphadenectomy has been 

applied, which shows less pulmonary complications, 

shorter postoperative hospital stay and better QOL 

after surgery. To develop this surgical procedure, we 

and other surgeons sharing same will established the 

Japanese Society for Nontransthoracic Radical 

Esophagectomy in 2016. New methods of endoscopic/ 

laparoscopic full-thickness resection, non-exposed 

endoscopic wall-inversion surgery (NEWS) has been 

developed for submucosal gastric tumor as a 

collaboration of endoscopy and laparoscopy, and now 

NEWS is applied for some gastric cancer. Elimination 

of the pulmonary complications after esophagectomy 

and the detection of minute metastasis for the 

establishment of better surgery are also our important 

targets. 

Another main research activities of the department 

of Gastrointestinal Surgery has been focused on 

diagnosis and therapy for gastrointestinal diseases and 

clinical and basic research for gastrointestinal 

carcinogenesis from the view point of “Surgery and 

Inflammation”. The department's research activities 

have focused on a wide spectrum of research topics, 

ranging from basic research topics to clinical ones. 

Our research activities have been well organized and 

ultimately achieved by maintaining a close connection 

between hospital and laboratory activities. Our 

medical staffs make every effort to promote the 

research activities and obtain successful results.  

 

Clinical Activities: 
 

We have outpatient clinics from Monday through 

Friday. We have specialized divisions for outpatient 

management of esophageal, gastric diseases. The ward 

is divided into two subgroups, and each of them has 

one medical staff for supervision, one assistant 

supervisor, one chief resident, and one or two junior 

residents in rotation. They are on duty for daily patient 

care under the supervision of medical staffs. Ordinary, 

each subgroup takes care of 15-25 patients. 

The weekly official activities of our department are 

Ward Rounds by the Professor on Monday. We have 

post- and preoperative case conferences on Wednesday, 

Thursday, and Friday morning, respectively, and a 

journal club on Monday. We also have a specialized 

upper gastrointestinal case conference on Wednesday 

evening. Further, cancer board is held bi-weekly, 

where the radiologists and endoscopists as well as 

surgeons attend together and have discussions frankly. 

Generally, elective surgery is scheduled on Tuesday，

Wednesday and Thursday. The statistics shows 80 

gastric and 70 esophageal cancer surgeries are 

performed a year, respectively. Hernia surgery is also 

performed. Laparoscopic sleeve gastrectomy for 

morbid obesity has started in June 2016, and the 

number of cases is steadily increasing. All residents 

and medical personnel work with high motivation for 

the good of the patients. 
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Introduction and Organization 
 
The Hepato-Biliary-Pancreatic (HBP) Surgery 

Division, Artificial Organ and Liver Transplantation 

Division, Department of Surgery is originated from 

Second Department of Surgery (2nd Dept of Surg), 

which was established in 1893. This department has a 

history of over 130 years and has made tremendous 

contribution to the Japanese surgical advancement, 

such as the foundation of Japanese Surgical Society. 

As departments in the style of graduate school have 

been increasingly founded in The University of Tokyo, 

and organ-specific medication has been progressively 

recommended, 2nd Dept of Surg has been replaced to 

HBP Surg Division since June 1st, 1998. 

 

Clinical Activities 
 
Our division deals with patients with HBP 

malignancies, benign diseases and end stage liver 

disease. We specialize in hepatectomies for 

hepatocellular carcinoma and colorectal metastasis. 

Laparoscopic or robotic Whipple’s procedure has 

started recent year. Living donor liver transplantation 

achieved international renown. Now we are ranked in 

the top three high volume centers in Japan including 

deceased donor liver transplantation. Roughly 500 

patients undergo surgery every year. Elective 

operations are carried out on Monday, Wednesday and 

Friday. The perioperative management is strictly 

controlled, with nearly zero mortality. Adjuvant 

chemotherapy is performed in a style of prospective 

clinical trials. 

 

Education 
 
Education for medical students includes systematic 

lectures of surgery for M2 (senior year) students, and 

clinical lectures and bed-side practice for M3 and 

final-year students, in accordance with other surgical 

and non-surgical departments. Since 2013, The 

Clinical Clerkship, more practical medical training 

had started. In our division, students actively 

participate the surgical activities. 

Clinical Clerkship is designed to consist of 2 parts; 

2 weeks clinical practice in the University of Tokyo 

and 1 week practice in other hospitals. Medical 

students are expected to join the surgical team and the 

surgical operations. They can learn about preoperative 

examinations & care of the patients, informed 
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consents, diagnosis, presentation at the conferences, 

operative procedures, and postoperative managements. 

They also are expected to submit a report on a theme 

of specific surgical topics. 

 

Research 
 
We have published papers mainly on HBP Surgery 

and liver transplantation. The ongoing topics involve 

clinical application of ICG fluorescence imaging 

enabling visualization of biological structures (biliary 

trees, hepatic tumors, hepatic segmental boundaries, 

etc.), prospective clinical trials of adjuvant 

chemotherapy for hepatocellular carcinoma, metas-

tatic colorectal cancer, neoadjuvant chemotherapy for 

borderline resectable pancreatic cancer, utility of 

contrast-enhanced intraoperative ultrasonography, pre

operative navigation for hepatic surgery, and clinical 

application of artificial intelligence and synthetic 

blood vessel graft. 
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Introduction and Organization 
 
Urology is a special field of clinical medicine 

covering the diseases of the adrenal gland, the kidney, 

the urinary tract and the male genital system by means 

of a surgical procedure as well as an approach of 

internal medicine. In addition, urology encompasses 

pediatric urology, neurourology, female urology, renal 

transplantation, renal vascular surgery, endocrine 

surgery and geriatric urology. For this reason, urology 

requires the scientific background of oncology, 

nephrology, endocrinology, andrology, immunology, 

pediatrics, histology, microbiology, neurology and 

gerontology. Now we have commenced to utilize 

cellular and molecular biology to develop the research 

in urology. It is expected for our department to devote 

to the scientific progress in the frontier of urology. 

In recent years, we have been taking international 

leadership in applying the new and minimally invasive 

treatment modalities. They are exemplified by 

endoscopic management of the diseases in the upper 

urinary tract, ESWL or laser lithotripsy for urolithiasis, 

hyperthermic and laser therapies for BPH, and 

minimum incision endoscopic or laparoscopic 

adrenalectomy, nephrectomy, and robot-assisted 

prostatectomy substituting open procedures. 

 

Clinical activities 
 
There are 44 beds in the ward (8th floor of the central-

ward-building). The professor, associate professors, 

lecturers and associates are involved in in-patient and 

out-patient cares and teaching of the students as well 

as research activities. Clinical visiting professors are 

mainly engaged in the teaching. The residents take 

care of all the patients on 24-hour a day basis. 

Associate staff members team up with the residents on 

a man-to-man basis. Elective operations are performed 

on every weekday (from Monday to Friday). 1753 

operations were performed in 2022. The numbers of 

main operations are adrenalectomy 12, nephrectomy 

20, partial nephrectomy 71, nephroureterectomy 14, 

radical cystectomy 18, radical prostatectomy 121, 

transurethral resection of the bladder tumor (TUR-Bt) 

190, transurethral resection of the prostate (TUR-P) 9, 

and robot-assisted surgeries 204 (radical 

prostatectomy 121, partial nephrectomy 59, radical 

cystectomy 17, pyeloplasty 7). 

At the weekly professor’s round on Wednesday, data 

of all in patients are presented and appropriate 
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treatment strategies are recommended for them. On 

Wednesday evening, a clinical conference is held for 

discussing cases with difficult problems in detail and 

the best treatment is chosen for each case.  

In out-patient clinic, services are provided from 

Monday to Friday. Patients assigned to specialized 

services as renal tumor, adrenal surgery, bladder 

cancer, prostate cancer, andrology, neurourology, 

urolithiasis, kidney transplantation, second opinion, 

pediatric urology and female urology receive 

sophisticated care on the particular day of the week. 

The total number of out-patients was 26,296 patient-

days from January 2022 to December 2022. 

 

Teaching activities 
 
Systematic urological lectures are provided for second 

year medical students. Both clinical lectures and bed 

side teaching are scheduled for third and fourth year 

medical students. Thirteen times of systematic lectures 

are performed by professor, associate professors and 

instructors concerning their specialties. 

Bed side teaching is concentrated on practical care of 

the patients. Teachers give lectures mainly regarding 

pre- and post-operative management, indication of 

operation, surgical anatomy and surgical techniques. 

 

Research activities 
 
There are 9 research themes for research as below. 

The basic principles for research are program in 

surgical techniques and therapy for incurable diseases, 

which include advanced cancer, renal insufficiency, 

sexual dysfunction, and interstitial cystitis. We have 

published approximately 50 English papers every 

year. 

Renal tumor 

Urolithiasis 

Kidney Transplantation 

Prostate diseases 

New surgical technique 

Urinary disturbance/ Female Urology 

Andrology 

Virology 
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Introduction and Organization 
 

In 1995, a new system for postgraduate education 

was introduced. The First Department of Surgery was 

reorganized to form the Department of Surgical 

Oncology and the Department of Vascular Surgery. 

The staff of the Department of Surgical Oncology 

consists of one Professor, one Associate Professor, 

two Lecturers and nine Assistant Professors. The 

outpatient office is located on the third floor of the 

Outpatient Building. The ward is situated on the 

eighth floor of the Ward Building. The administrative 

office and research laboratories are located in the 

Administration and Research Building. Current 

activities of the Department of Surgical Oncology in 

clinical practice, education, and research are 

summarized as follows.  

 

Clinical activities 
 

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. In particular, we are trying to 

identify the best way to treat each patient with the 

least surgical stress by minimally invasive surgery 

such as laparoscopic surgery and robotic surgery (da 

Vinci Surgical System), and preoperative chemoradio-

therapy for rectal cancer. 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 outpatient clinic is open from 

Monday through Friday, and twenty-four-hour consul-

tation is available for urgent or emergency problems. 

The outpatient clinic is specialized in the lower GI 

tract. The Department was responsible for 505 

surgically treated inpatients in the year of 2022. On 

Monday, Wednesday and Friday mornings, pre- and 

post-surgery conferences are held, and the Director's 

Round takes place after the conference every 

Wednesday. Operating days are Monday, Tuesday and 

Thursday. In addition to the clinical conferences, 

research conferences are held every Monday morning. 

Each research unit holds its own conference every 

week. Over 1200 colonoscopies are performed for a 

year. The newest technologies are introduced for 
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diagnosis and treatment of colon and rectal cancer and 

long-term surveillances for inflammatory bowel 

disease are performed.  

Teaching activities 
 

The Department of Surgical Oncology also offers a 

fellowship in surgical oncology for well-qualified 

surgeons who have completed their training in general 

surgery and wish to further specialize in surgical 

oncology. The Department of Surgical Oncology has a 

Surgical Oncology Training Program and provides 

broad reaching experience in technical aspects of 

diagnosis, treatment and management for adult 

patients with both surgical and oncologic problems, 

development of surgical judgment, and increasing 

knowledge about routine and complex conditions. In 

addition, the dedicated staff allows multiple 

opportunities for academic development both along 

clinical and basic scientific lines. 

In the undergraduate education program, our 

department plays a role in the systemic lecture and in 

the clinical introduction lecture for the 2nd year 

medical students. We offer the clinical lectures and the 

bedside learning program for 3rd year medical 

students, in cooperation with other departments of 

surgery. In the systemic lectures on surgery, various 

fields were covered such as surgical oncology and 

immunology, injury, somatic reaction to surgery, 

infectious diseases, shock, pre- and post-surgical 

management and nutrition. In the clinical lectures, we 

presented many diseases such as colon cancer, colonic 

polyp, colonic polyposis and inflammatory bowel 

disease. In the postgraduate education program, new 

residents are trained to become qualified surgeons. In 

addition to pre- and post-surgery clinical conferences, 

the residents are expected to attend research 

conferences and seminars, which are held periodically. 

They are also asked to present cases at clinical 

meetings, which are held locally such as the local 

meeting of the Japanese Society of Gastroenterology. 

Research activities 
 

We apply the techniques used in molecular and 

cellular biology to our research. The following are the 

major themes under research. 

1) Preoperative radiotherapy in lower rectal cancer 

2) Cancer surveillance in ulcerative colitis 

3) Carcinogenesis in ulcerative colitis 

4) Laparoscopically assisted colon surgery 

5) Local immunity in colorectal cancer 

6) Genetic analysis of colorectal cancer and 

adenoma 

7) Prognostic factor of early colorectal cancer 

8) Surveillance program following colectomy for 

colorectal cancer 

9) Analysis of factors associated with conversion 

surgery in initially unresectable/metastatic 

colorectal cancer 

10) Cancer Immunotherapy targeting to the tumor 

vessels 

11) Autophagy in Oncology  

12) Lipid metabolism in carcinogenesis and tumor 

progression 

13) Pathological studies in obstructive colorectal 

cancer 

14) Genetic analysis on sensitivity to chemo-

therapeutic agents 

15) Hemostasis and fibrinolysis in Oncology 

16) Intraabdominal chemotherapy for peritoneal 

metastasis of gastric cancer 

17) Pharmacokinetics in intraperitoneal chemotherapy 

18) Clinical trials of chemotherapeutic drugs in 

metastatic colorectal cancer (single- or 

multi-institutional) 

19) Single nucleotide polymorphisms (SNPs) in 

inflammatory bowel disease 

20) Anatomy of vessels feeding the colon and rectum 

21) High Frequency Ultrasonography (HIFU) for 

solid cancer 

22) Quantitative analysis of intraperitoneal cancer 

cells in peritonitis carcinomatosis 

23) Immunomodulation in chemoradiotherapy for 

locally advanced rectal cancer 

24) Robot assisted laparoscopic colorectal surgery 

25) Postoperative defecation function, urinary 

function, and sexual function after rectal cancer 

surgery 

26) Application of 3D images and 3D printers in 

colorectal surgery 

27) Navigation surgery 

28) AI endoscopic diagnosis 

29) AI pathological diagnosis 

30) Microbiome in colorectal cancer 
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Introduction and Organization 
 

In 1995, a new system for postgraduate education 

was introduced. The First Department of Surgery was 

reorganized to form the Department of Vascular 

Surgery and the Department of Surgical Oncology. 

The staff of the Department of Vascular Surgery 

consists of one Associate Professor, one Lecturer, and 

four Assistant Professors. The outpatient office is 

located on the third floor of the Outpatient Building. 

The ward is situated on the eighth floor of the Ward 

Building. The administrative office and research 

laboratories are located in the Administration and 

Research Building. Current activities of the 

Department of Vascular Surgery in clinical practice, 

education, and research are summarized as follows.  

 

Clinical activities 
 

The Department of Vascular Surgery has an 

extensive clinical program in both primary and tertiary 

care for vascular problems, and manages patients with 

peripheral arterial occlusion, abdominal and thoraco- 

abdominal aortic aneurysms, peripheral aneurysm, 

visceral arterial occlusion, carotid artery disease and 

common disorders of the venous circulation such as 

varicose veins and venous leg ulcers. State-of-the-art 

techniques of percutaneous transluminal angioplasty, 

angioscopy and intraoperative ultrasonography are 

available for the treatment of peripheral arterial 

disease. And endovascular aneurysm repair was also 

available for the treatment of abdominal aortic 

aneurysm. The outpatient clinic is open from Monday 

through Friday, and twenty-four-hour consultation is 

available for urgent or emergency problems. 

Included in the department is the non-invasive 

Clinical Vascular Laboratory, which sees over 500 

patients per year, with broad reaching expertise in 

peripheral vascular diagnostic modalities. Also the 

department has an active angiography program, which 

encompasses all aspects of diagnostic and therapeutic 

intervention in over 500 patients per year and a full 

range of other support and collaborative services. 

On Monday, Wednesday and Friday mornings, pre- 

and post-surgery conferences are held. Operating days 

are Monday, Tuesday and Thursday. The vascular 

clinical conference is held every Tuesday evening. 

 

Teaching activities 
 

The operative procedure should be the basics of 

surgery. In 2017, the Japanese Board of 

Cardiovascular Surgery announced that 30 hours of 

Off JT experience will be required for new 

cardiovascular specialist applicants. Responding to 

this announcement and taking into consideration the 

social request for change in recent years, The Japanese 

Society for Vascular Surgery created the Off JT 

working group to create a new framework for Off JT. 
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Thus far, there has not been a versatile Off JT system 

that can be used in any institution with young 

surgeons. Therefore, in our department, we aimed to 

develop a simple and inexpensive Off JT system that 

can be used at any institution with medical students 

and young surgeons. We developed a new Off JT 

system that is simple and inexpensive and can be used 

at any institution with medical students and young 

surgeons. The effectiveness and appropriateness of 

this system were confirmed by the learning curve, 

analysis of the balance of the anastomosis, and scoring 

by the trainers. In addition, we demonstrated the 

relationships among time, performance, and skill. We 

will set this system as one of the educational methods 

for surgeons.  

The Department of Vascular Surgery also offers a 

fellowship in vascular surgery for well-qualified 

surgeons who have completed their training in general 

surgery and wish to further specialize in vascular 

surgery. The Department of Vascular Surgery has a 

Vascular Surgery Training Program and provides 

broad reaching experience in technical aspects of 

vascular surgery, development of surgical judgment, 

and increasing knowledge about routine and complex 

conditions. In addition, the dedicated staff offers 

multiple opportunities for academic development both 

along clinical and basic scientific lines. 

In the undergraduate education program, the 

Department of Vascular Surgery plays a role in the 

systemic and clinical lectures and the bedside learning 

program for 3rd year medical students, in cooperation 

with other departments of surgery. In the postgraduate 

education program, new residents are trained to 

become qualified surgeons in our department. The 

Department of Vascular Surgery is involved with the 

education program of the post-graduate education 

meeting, which is held monthly. In addition to pre- 

and post-surgery clinical conferences, the residents are 

expected to attend research conferences and seminars, 

which are held periodically. 

 

Research activities 
 

The Department of Vascular Surgery includes major 

research laboratories for academic development both 

along clinical and basic scientific lines. The clinical 

vascular laboratories are approaching completely non- 

invasive testing for vascular disorders, analyzing 

essential physiologic information about the specific 

problems being addressed. The basic vascular 

laboratories are actively performing research on 

endothelial biology, the mechanism of intimal 

hyperplasia, microcirculation, application of gene 

therapy to vascular surgery and vascular prosthesis 

development. Vascular research meeting is held every 

month on Saturday morning. The following are the 

major themes under research. 

1) Navigation system for less invasive vascular 

surgery 

2) Pathophysiology of the development of the 

aneurysm 

3) Pathophysiology of stent restenosis 

4) Analyzing the intercellular transmission of the 

growth signal in the vascular smooth muscle cells 

5) Tissue oxygen dynamics assessed by near infrared 

spectroscopy 

6) Genome wide-association studies for arterio-

sclerosis. 

7) Pharmacological analysis of microcirculation in 

in-vivo model 

8) Mechanism of arteriogenesis in ischemic limb. 

9) Development of a new drug delivery system for 

therapeutic angiogenesis 

10) Hemodynamic analysis after endovascular 

aneurysm repair 

11) Introduction of gene into vascular wall cells by 

electroporation 

12) Application of nano technology for in-vivo gene 

transfer to vascular wall cells 

13) Basic research for arterialization of artificial 

organ 

14) Development of a new method for evaluation of 

limb ischemia 

15) Development of a new machine for auto-

evaluation of in-vivo endothelial function 

16) Creating strategy for diagnosis of acute aortic 

syndrome. 

17) Analysis of ambulatory system and muscle 

mechanics in claudicants with peripheral artery 

disease. 

18) Modeling of saccular aneurysm with the 

computational simulation. 

19) Development of hemostatic agent using 

Tetra-PEG hydrogel. 
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20) Prediction of dilated morphology of aortic 

aneurysm by airbag simulation. 

21) Quantification of hand movements during suture 

using Leap Motion and its clinical feedback. 

22) Study of intimal hyperplasia using aorta-inferior 

vena cava fistula model. 
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Organization 
 

Our section is staffed by one professor, associate 

professor, lecturer, and four associates. Official 

activities of our units are run on the same schedule as 

the Department of Gastrointestinal Surgery. 

 

Clinical Activities 
 

We started our activities in this area in 1987, and 

our department was established with the 

reconstruction of our hospital structure in 1997. This 

is a result of the growth of demand nationally and 

internationally. It is caused by not only treatment for 

the malignant disease but also functional one or giving 

more attention to the quality of life. 

Professional skills and broader knowledge of the 

endocrine system are required for this area. Diseases 

we treat at our department are breast, thyroid, and 

parathyroid. In addition to treatment for malignant 

cases of these diseases, we perform surgical proce-

dures as well as systemic therapy. We co-work with 

the department of internal endocrine medicine and 

have about 250 surgical procedures annually. 

In breast surgery, more than half of mammary 

cancer patients undergo breast-preserving surgery. In 

addition, sentinel node navigation surgery has been 

adopted, resulting in better postoperative life quality. 

Reconstruction surgery for breast cancer is likely to 

provide much better QOL. In this field, we have 

collaborated with the Department of Plastic Surgery. 

Chemotherapy, hormone therapy, and molecular 

targeting therapy play essential roles in breast cancer 

treatment. We have accumulated a lot of experience 

and achievement in this field. 

 

Our clinical themes are 1) establishment of safe 

procedures for endocrine surgery without complica-

tions; 2) diagnosis and treatment of micro-breast 

lesions under ultrasonographic guides; 3) preoperative 

diagnosis for thyroid neoplasms and breast tumors. 

Research Activities 
 

We investigate broad areas of breast cancer, thyroid 

disease, and parathyroid disease. Most of our studies 

are performed with other good institutions. 

 

1) Hereditary Breast and Ovarian Cancer syndrome 
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2) Precision medicine based on Todai OncoPanel 

3) Clinical significance of Ki67 in the area of early 

breast cancer. 

4) Clinical evaluation for the developing drugs in 

breast and thyroid cancer. 

5) Studies in the area of sentinel node biopsy in 

breast cancer. 

6) Studies about the management of the toxic effects 

of chemotherapies. 

7) Cover makeup studies for cancer patients. 

8) Epigenetic changes critical for breast cancer 

development. 

9) Cancer stem cells in breast cancer. 

10) Quantification of HER2 expression using Digital 

PCR. 

11) Development of molecular target drugs in the area 

of TGF beta 

12) Analysis of MED12 mutation and TERT promoter 

mutation in breast fibroadenoma and phyllodes 

tumor. 

13) Loss of BRCA1 expression and morphological 

features associated with BRCA1 promoter 

methylation status in triple-negative breast cancer. 

14) Epidemiological study using nationwide databases 

to resolve clinical questions 
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Saito Y, Ando M, Yoshimoto T, Shikama T, 

Yamashita S, Tanabe M, Seto Y. Subcutaneous 
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3. Konishi T, Goto T, Fujiogi M, Michihata N, 

Kumazawa R, Matsui H, Fushimi K, Tanabe M, 
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5. Konishi T, Fujiogi M, Shigemi D, Nishioka K, 
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Res Treat. 2022 Oct;195(3):289-299.  

6. Konishi T, Takamoto T, Fujiogi M, Hashimoto Y, 

Matsui H, Fushimi K, Tanabe M, Seto Y, 

Yasunaga H. Laparoscopic versus open distal 

pancreatectomy with or without splenectomy: A 

propensity score analysis in Japan. Int J Surg. 

2022 Aug;104:106765.  

7. Konishi T, Fujiogi M, Michihata N, Ohbe H, 

Matsui H, Fushimi K, Tanabe M, Seto Y, 

Yasunaga H. Cost-effectiveness analysis of 
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chemotherapy plus trastuzumab in elderly patients 

with HER2-positive early breast cancer. Jpn J Clin 

Oncol. 2022 Oct 6;52(10):1115-1123.  

8. Konishi T, Fujiogi M, Michihata N, Matsui H, 

Tanabe M, Seto Y, Yasunaga H. Association 

between body mass index and incidence of breast 
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Treat. 2022 Jul;194(2):315-325.  

9. Konishi T, Yoshimoto T, Fujiogi M, Yamana H, 

Tanabe M, Seto Y, Yasunaga H. Validity of 
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Yasunaga H. Impact of body mass index on 
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Introduction and Organization 
 

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. Regarding venereology, sexually trans-

mitted diseases only related to skin manifestations are 

now dealt with in our department. 

As of March 2023, the professor, one associate 

professor, five lecturers, two hospital lecturers and 

seven associates take part in inpatient and outpatient 

cares as well as research and teaching activities. Fifty-

two doctors who basically belong to our department 

are currently out in affiliated hospitals mainly 

engaged in clinical works there. Additionally, three 

staff members are abroad at present, mainly involved 

in advanced research activities in cell biology and 

molecular biology. 

Clinical Activities 
 

In the outpatient clinic we see around 200 patients a 

day. Incisional and excisional biopsies are frequently 

performed under local anesthesia at the outpatient 

operation facilities belonging to our department. 

Clinical and histological discussions by all staff 

members including Professor and Associate Professors 

are held regularly, which always gives us invaluable 

lessons. 

Concerning the inpatient clinic, there are about ten 

staff members under the supervision of the ward-chief. 

Surgical operations such as removal of malignancies 

and skin grafting that require general anesthesia are 

also performed weekly in the central surgical facilities. 
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Education 
 

We have twenty dermatologists who are studying in 

the postgraduate course under the guidance of staff 

members of our department. 

In addition to series of lectures, clinical education is 

provided for fifth- and sixth- grade medical students, 

which aims at giving a general introduction for how to 

make dermatological approaches for diagnosis and 

treatment, with a stress on learning how to observe 

and describe a variety of skin eruptions. Actually the 

students are supposed to see patients in outpatient 

clinic every day for an entire week, as well as to 

participate in the inpatient clinic. 

 

Research 
 

Each specialized outpatient service reflects its own 

research field in a disease-oriented manner. However, 

those specialized groups performing their own clinical 

and research activities are never exclusive, and there 

are increasing communications with other departments 

such as internal medicine and blood transfusion 

service as well as intergroup communications. Recent 

advanced techniques in cellular, molecular biology 

and our newly established laboratories, will enable us 

to organize optimal research conditions. 
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midline sinus of the upper lip: Evaluating the use 
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792. doi: 10.1111/1756-185X. 14543. Epub 2022 
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Awaji K, Sato S. Interleukin-26-DNA complexes 

promote inflammation and dermal-epidermal 
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carcinoma antigen 1 and 2 in mycosis fungoides 

and Sézary syndrome. Eur J Dermatol. 2022 Jul 

1;32(4):464-470. 
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27;23(15):8261. 
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Omori I, Hisamoto T, Oka K, Matsuda KM, Boki 

H, Takahashi-Shishido N, Sugaya M, Sato S. 

Serum cell-free DNA as a new biomarker in 

cutaneous T-cell lymphoma. J Dermatol. 2022 

Nov;49(11):1124-1130. 

10. Sakakibara M, Sumida H, Yanagida K, Miyasato 

S, Nakamura M, Sato S. Bitter taste receptor 

T2R38 is expressed on skin-infiltrating 

lymphocytes and regulates lymphocyte migration. 

Sci Rep. 2022 Jul 11;12(1):11790. 

11. Fukasawa T, Yoshizaki-Ogawa A, Enomoto A, 

Miyagawa K, Sato S, Yoshizaki A. 

Pharmacotherapy of Itch-Antihistamines and 

Histamine Receptors as G Protein-Coupled 

Receptors. Int J Mol Sci. 2022 Jun 13;23(12):

6579. 

12. Kawanabe R, Yoshizaki A, Matsuda KM, Kotani 

H, Hisamoto T, Norimatsu Y, Kuzumi A, 

Fukasawa T, Ebata S, Yoshizaki-Ogawa A, Sato 

S. Serum C-X-C Chemokine Ligand 1 Levels in 

Patients with Systemic Sclerosis: Relationship of 

Clinical and Laboratory Observations to Anti-
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CD20 Monoclonal Antibody Administration. Life 

(Basel). 2022 Apr 27;12(5):646. 

13. Matsuda KM, Yoshizaki A, Yamaguchi K, 

Fukuda E, Okumura T, Ogawa K, Ono C, 

Norimatsu Y, Kotani H, Hisamoto T, Kawanabe 

R, Kuzumi A, Fukasawa T, Ebata S, Miyagawa T, 

Yoshizaki-Ogawa A, Goshima N, Sato S. 

Autoantibody Landscape Revealed by Wet 

Protein Array: Sum of Autoantibody Levels 

Reflects Disease Status. Front Immunol. 2022 

May 4;13:893086. 

14. Ebata S, Oba K, Kashiwabara K, Ueda K, 

Uemura Y, Watadani T, Fukasawa T, Miura S, 

Yoshizaki-Ogawa A, Yoshihide A, Yoshizaki A, 

Sato S. Predictors of rituximab effect on 

modified Rodnan skin score in systemic 

sclerosis: a machine-learning analysis of the 

DesiReS trial. Rheumatology (Oxford). 2022 

Nov 2;61(11):4364-4373. 

15. Urano-Takaoka M, Sumida H, Miyagawa T, 

Awaji K, Nagai K, Omatsu J, Miyake T, Sato S. 

Serum Cytokeratin 18 as a Metastatic and 

Therapeutic Marker for Extramammary Paget's 

Disease. Acta Derm Venereol. 2022 Jan 26;102:

adv00636. 

16. Kuzumi A, Yoshizaki A, Chiba K, Mitsuo S, 

Matsuda KM, Norimatsu Y, Nagai K, Omatsu J, 

Miyake T, Sato S. Genital necrosis with 

cutaneous thrombosis after COVID-19 mRNA 

vaccination. J Eur Acad Dermatol Venereol. 

2022 Mar;36(3):e185-e186. 

17. Ikawa T, Ichimura Y, Miyagawa T, Fukui Y, 

Toyama S, Omatsu J, Awaji K, Norimatsu Y, 

Watanabe Y, Yoshizaki A, Sato S, Asano Y. The 

Contribution of LIGHT (TNFSF14) to the 

Development of Systemic Sclerosis by 

Modulating IL-6 and T Helper Type 1 

Chemokine Expression in Dermal Fibroblasts. J 

Invest Dermatol. 2022 Jun;142(6):1541-1551.e3. 

18. Boki H, Kimura T, Miyagaki T, Suga H, Blauvelt 

A, Okochi H, Sugaya M, Sato S. Lymphatic 

Dysfunction Exacerbates Cutaneous Tumorigenesis 

and Psoriasis-Like Skin Inflammation through 

Accumulation of Inflammatory Cytokines. J 

Invest Dermatol. 2022 Jun;142(6):1692-1702.e3. 

19. Ebata S, Yoshizaki A, Fukasawa T, Yoshizaki-

Ogawa A, Asano Y, Kashiwabara K, Oba K, Sato 

S. Percentage of residual B cells after 2 weeks of 

rituximab treatment predicts the improvement of 

systemic sclerosis-associated interstitial lung 

disease. J Dermatol. 2022 Jan;49(1):179-183. 
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Organization 
 

The present faculty of the Department of Plastic and 

Reconstructive Surgery consists of 1 professor, 1 

associate professor, 1 project lecturer, 1 project 

lecturer, 6 associates, 3 physicians, and 5 residents.  

There are about 100 doctors in the department, but 

most are serving in rotation at affiliated hospitals. 

The outpatient clinic is located on the 3rd floor of 

the outpatients building, while there are wards with 

about 16 available beds on the 10th floor in the New 

Ward. Our faculty room is located in the Medical 

Laboratory Building and laboratory rooms in the East 

Laboratory Building. 

The present status of the educational, research and 

clinical activities of the department is as follows. 

 

Clinical Activities 
 

The outpatient clinic is opened every morning from 

Monday to Friday. There are several specialized 

clinics for facial paralysis, breast reconstruction, head 

and neck reconstruction, congenital anomalies, 

vascular malformations, critical limb ischemia, 

lymphedema, keloid, abdominal hernia, and cosmetic 

surgery including cosmetic dermatology. Over 1,000 

new patients visited our department, including about 

800 patients in emergency. About 1,400 surgeries were 

performed. Each week, preoperative and postoperative 

conferences that all members of the department should 

attend are held on Tuesday and Wednesday evening 

respectively.  

 

Teaching Activities 
 

In regard to pregraduate education, the department 

has the duty of lecturing to 2nd and 4th year medical 

students, and also of instructing 4th medical students 

in bed side practice. The subjects taken up in the 

lectures include general concepts of plastic surgery, 

wound healing, congenital malformations, skin grafts 

and flaps, microsurgery, head and neck reconstruction, 

hand surgery, craniomaxillofacial surgery, burn and 

trauma, cosmetic surgery, and regenerative medicine. 
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In the bed side practice the students have the 

opportunity of seeing various diseases and disorders in 

the field of plastic surgery and attending inpatients 

and surgical operations and clinical lectures by faculty 

members. For graduate school students, microsurgical 

training program is undertaken in the laboratory room. 

In the postgraduate course, after completing the 6-year 

training program, a trainee can sit for the board 

examination of the Japan Society of Plastic and 

Reconstructive Surgery. 

 

Research Activities 
 

Basic and clinical researches are performed in 

groups. The major research subjects are as follows: 

 

1) Blink examination for appropriate closing-eye 

function in patients with facial paralysis. 

2) Studies on monitoring tissue circulation using 

flexible optical probe.  

3) ICG examination for evaluating blood and lymph 

flow.  

4)  In vivo reprogramming of wound-resident cells 

generates skin epithelial tissue 

5) Clinical studies on fat regeneration using suc-

tioned fat tissue and adipose stromal progenitor 

cells. 

6) Studies on hair regrowth using epidermal stem 

cells, dermal papilla cells and dermal sheath cells. 

7) Basic studies on free tissue transfer using 

microsurgery. 
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Introduction and Organization 
 

Department of Oral and Maxillofacial Surgery, 

commenced by Dr. Hisashi Ishihara in 1900, is one 

of the oldest departments in Graduate School of 

Medicine, the University of Tokyo. This department 

consists of wide variety of specialists, such as oral 

surgeons, orthodontists and prosthodontists. We 

handle all diseases in the oral-maxillofacial region, 

such as congenital anomalies, jaw deformities, 

benign and malignant tumors, trauma and 

inflammation. In particular, we have established and 

practiced   medical system for cleft lip and palate 

since around 2000. In November 2016, we 

established the Cleft Lip and Palate Center, which 

we become the center for oral surgeons, 

orthodontists, and others. Specialists such as 

prosthodontists, otolaryngologists, anesthesiologists, 

obstetricians, pediatricians, pediatric surgeons, 

speech therapists, nurses, dental hygienists, and 

dental technicians form a team to deal with illnesses 

from all directions and provide multidisciplinary 

treatment. Dental care for the patients who have 

systemic disorders or under medical control is 

another field of our department. Multidisciplinary 

treatment teamed by these specialists is characteristic 

and has performed excellent results in clinical works. 

In research fields, all staffs participate in the clinical 

and basic research to support the treatment 

scientifically and to develop new treatment 

protocols, and we have mainly performed the 

experimental studies on the regenerative abilities of 

tissues such as bone, periosteum, cartilage, 

perichondrium, vessels, nerve, and skin. At present, 

we are focusing on tissue engineering in research 

works especially in bone, cartilage and vessels. The 

Department of Tissue Engineering was established at 

the University of Tokyo Hospital in October 2001, 

and at present Professor Kazuto Hoshi of our 

department is concurrently serving as its director. 
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The Department of Oral and Maxillofacial Surgery 

has Cartilage and Bone Regenerative Medicine and a 

Tissue Engineering Department, where assistant 

professors, and graduate students are conducting 

basic research on regenerative medicine in the 

maxillofacial region. 

 

Clinical activities 
 

In the outpatient clinic, we have 12 dental treatment 

booths, one operation room and one speech therapy 

room. Average number of patients treated at 

outpatient clinic is approximately 100 per day.  

Our department has two sections mainly; one is oral 

and maxillofacial surgery and another is dental and 

orthodontic dentistry.  

In outward dispensary, oral surgery section performs 

dental surgeries such as extraction of impacted teeth, 

amputation of infected dental root and gingivoplasty 

in the operation room. Patients who had been per-

formed surgical treatment are also followed up after 

release from the hospital.   

Dentistry and orthodontic dentistry performs facial 

growth control and tooth movements for patients 

with congenital orofacial anomalies such as cleft lip 

and palate, jaw deformities and other congenital 

deformities. Speech therapy for the patients with 

cleft lip and palate is also performed by speech 

therapists in our department.  

Special section for patients of congenital deformities 

is on Monday afternoon examined by plastic 

surgeon, oral and maxillofacial surgeons, 

orthodontists. We also have special sections for 

patients with oral cancer and temporomandibular 

joint disorder. 

In the ward, we have approximately 400 new 

inpatients and surgical treatment is performed on 

approximately 300 cases per year. The main surgical 

treatments are chiloplasty and palatoplasty for cleft 

lip and palate patients, bone grafting in alveolar 

cleft, orthognatic surgery of orofacial deformities, 

fixation of orofacial fractures, resection of malignant 

tumors combined with reconstruction surgery. 

Peculiarity of our treatment strategy is team 

approach that consists of oral and maxillofacial 

surgeons, orthodontists and prosthodontists.  In our 

department, patients with congenital dento-facial 

deformity are treated by utilizing several techniques 

such as distraction technique, autologous bone graft 

technique, and the original artificial bone graft 

technique in addition to orthognatic surgery. The 

original bone graft is made from patient’s three 

dimensional images of CT data and this technique is 

now applied for patients. 

 

Education 
 

Teaching activities are divided into two parts; for 

undergraduate medical students and for postgraduate 

dental students. For undergraduate students, we make 

5 systematic lectures in their second year of 

specialized course, and one lecture and one week 

bedside learning in final year. Through these 

curriculums, we demonstrate the characteristics and 

treatments of the diseases in oral-maxillofacial 

region. Teaching is focused on following points; 

congenital anomalies such as cleft lip and palate and 

branchial arch syndromes, dentofacial deformities 

caused by developmental and acquired problems, 

surgical resection and functional reconstruction of 

benign and malignant tumors, temporomandibular 

joint disorders, inflammation and maxillofacial 

trauma. Minimum dental knowledge concerning jaw 

movement, tooth pain, periodontal disease, 

malocclusion and dental restorations are instructed. 

For postgraduate dental students, we have two-year- 

resident course. This course aims to train for a wide 

range of dental treatments and to learn about medical 

cares. Various specialists instruct dental treatments 

for them in outpatient clinic. Dental caries 

treatments, periodontal cares and applications of 

dentures are instructed. Tooth extractions and 

orthodontic treatment are instructed by oral surgeons 

and orthodontists. Medical cares in the ward are 

taught by medical doctors and oral surgeons. 

After two-year residential course, research training at 

postgraduate school is positively recommended. Our 

aim for education of clinician is to raise up 

specialists mastered both clinic and research skills. 

 

Research  
 

Our research project consists of clinic and basic 

sections. Each research themes are closely related on 

the aim of clinical improvement.  
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The main projects are as follows. 

 

Clinical research: 

1. Treatment of facial deformities and malocclusion 

in patients with cleft lip/ palate 

2. Research on facial growth in patients with 

craniofacial anomalies 

3. Reconstruction of oral and maxillofacial area by 

custom-made artificial bone (CT bone) (clinical 

trial) 

4. Transplantation of implant-type tissue-engineered 

cartilage for cleft lip-nose patients 

5. QOL study of oral health care system in 

preparative cancer patients 

6. Overcoming eating loss (eat-loss) 

7. The association between oral disorders and 

systemic diseases 

8. Development of surgical assisted systems using 

artificial intelligence, computer vision, and 

augmented reality 

9. Research on the treatment of temporo-mandibular 

joint disorder using autologous adipose-derived 

mesenchymal stem cells 

 

Basic and experimental research: 

1. Regeneration of bone and cartilage with tissue-

engineering approach 

2. Molecular biology of cartilage repair and its 

application to cartilage regenerative medicine 

3. Development of novel scaffolds for cartilage and 

bone regeneration 

4. In vivo evaluation of tissue-engineered cartilage 

and bone 

5. Study on the control of mesenchymal cell 

differentiation 

6. Elucidation of epigenetic abnormalities in oral 

cancers and oral premalignant lesions 

7. Functional analysis of microRNAs in human 

dental pulp stem cells 

8. Study on the cleft lip and osteonecrosis of the 

jaw using animal models 

9. Elucidation of mechanisms of tissue repair by 

adipose-derived stem cells and macrophages 

10. Analysis of regulatory mechanisms of bone using 

a reconstitution system of the cellular network in 

bone metabolism 
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Introduction and Organization 
 

In 1906 our department was established as the first 

educational institute of orthopedic surgery in Japan, by 

the first professor Yoshinori Tashiro who had learned 

orthopedic surgery in Germany and Austria.  

Initially, the department treated patients with 

infectious disorders and congenital malformations, 

such as poliomyelitis, tuberculosis of the spine, 

congenital clubfoot and hip dislocation. The number of 

outpatients visiting our department in 1910 was 

estimated to be no more than 3.3% of that of the two 

surgical departments in the University of Tokyo 

Hospital. 

The number and characteristics of the patients, 

however, have changed dramatically in these 100 years. 

This is because our department addressed the acute 

needs of society from the beginning. Prof. Tashiro 

believed that trauma should be treated by orthopedists, 

so he provided his pupils with this training. Since 

1950’s, the department has increasingly been involved 

in the treatment of traffic and industrial accident 

victims. Prof. Tashiro and his successor professor Kenji 

Takagi devoted themselves to the establishment of an 

institute for children with disabilities. The arthroscopy 

was developed by Prof. Takagi, and is now considered 

to represent a breakthrough in the development of 

minimally invasive surgery. We have recently been 
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conducting many studies related to the ossification of 

spinal ligaments (OPLL), rheumatoid arthritis, 

biomechanics, and the degenerative skeletal disorders 

such as osteoporosis and osteoarthritis in response to 

the progressive aging of our society. 

Our department is now adept in the entire field of 

medical science and medical practice related to the 

human locomotor system, the importance of which is 

now clearly recognized not only in Japan, but also all 

over the world. To meet the expanding needs of society, 

we have been conducting the teaching, clinical, and 

research activities described below. 

Faculty members of the department are one professor, 

two associate professors, three lecturers, one specially 

appointed lecture, 13 associates, four medical staff 

members, and 12 senior residents. 

 

Teaching activities 
 

As for undergraduate education, our department 

provides a comprehensive series of lectures, physical 

assessment classes and problem-based learning (PBL) 

program to 4th year medical students, clinical clerkship 

programs to 5th year students and elective clinical 

clerkship programs to 6th year medical students.  

A comprehensive series of lectures provides basic 

knowledge of the physiology, pathology, diagnosis and 

treatment of various musculoskeletal disorders. Twelve 

consecutive lectures in total cover a whole field of 

orthopaedics: basic science, pediatric disorders, 

rheumatic diseases, metabolic bone diseases, 

musculoskeletal neoplasm, trauma and regional 

disorders of the musculoskeletal system (spine, 

shoulder, elbow, hand, hip, knee, ankle and foot). In the 

physical assessment classes, we have provided physical 

diagnostic maneuvers and the radiological assessment 

of a variety of musculoskeletal diseases. PBL has been 

introduced to a small group of students to learn medical 

humanity and to develop a practical methodology to 

resolve clinical problems. 

During the 3-week period of clinical clerkship 

program, students have opportunities to join one of 

clinical teams and experience patient care and 

orthopaedic practice with residents and faculty 

members. We have developed an original text for the 

students to learn on-site orthopedics effectively. They 

are encouraged to participate in clinical conferences 

and surgeries.  They are also required to submit 

reports on the cases they are involved in. They learn 

how to conduct a medical interview, check physical 

findings and draw up actual plans for a diagnosis and 

treatment including surgery. 

Elective clinical clerkship provides 4 weeks of more 

intensive exposure to the clinical practice. The students 

are attached to a clinical team and are involved in most 

of the clinical activities performed by the team. 

For postgraduate education, junior residents join our 

department for 1-8 months. In 11 doctors-in-training 

completed our program during this fiscal year.  Since 

the training period is short, they are encouraged to 

experience emergency cases as often as possible to 

learn primary care. For senior residents, 1-year clinical 

programs were conducted in corporation with our 

affiliated hospitals. A postgraduate seminar and a basic 

research conference are held weekly.  

Including the postgraduate training, an eight-year 

course has been adopted with clinical and research 

training taking place either in the University of Tokyo 

Hospital or in our 40 affiliated hospitals. 

 

Clinical activities 
 

We have the outpatient clinic open from Monday 

through Friday, with specialized divisions for spine, hip, 

rheumatoid arthritis, tumor, scoliosis, limb 

reconstruction and bone lengthening, knee, hand, elbow, 

shoulder, sports, peripheral nerves, bone systemic 

disorders, and foot. A total of 34,337 patients visited 

the outpatient clinic in fiscal 2022. 

The ward has approximately 60 to 70 beds available 

and is divided into the subgroups above. The members 

are on duty for daily patient care under the supervision 

of faculty members. The weekly official activities of 

our department include ward rounds by the professor 

on Thursday. Post- and preoperative case conferences 

are held on Monday evening, Wednesday evening and 

Thursday morning. 

1,345 operations were performed in fiscal 2022. 

These include 303 spine surgeries, 58 surgeries for 

rheumatoid arthritis patients, 128 hip surgeries, 264 

knee surgeries (including 36 computer-assisted ACL 

reconstructions, 152 computer-assisted TKA/UKA, 

255 hand surgeries, 43 foot and ankle surgeries, 36 

pediatric surgeries, 134 surgeries for bone and soft 
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tissue tumor, and 106 trauma surgeries. 

The main disorders of cervical spine surgery were 

myelopathy due to spondylosis or OPLL. We 

successfully adopted double-door open laminoplasty 

by splitting the spinal processes for most of these cases. 

This procedure was invented and developed in our 

department and is now used nationwide. Difficult 

operations such as subluxation of the cervical spine due 

to rheumatoid arthritis, Down’s syndrome or cerebral 

palsy were treated using a navigation system that has 

been officially approved as a high-level advanced 

medical treatment. 

The spine group is now converting open surgeries to 

minimum invasive surgeries using endoscopic 

technique. In 2012, the cervical microendoscopic 

Interlaminar decompression through a midline 

approach (CMID) was developed, and has been 

yielding favorable results in selected patients with 

cervical myelopathy.  

The scoliosis group used the navigation system 

especially for patients with complex deformity. In 

addition to the conventional correction surgery, 

growth-assist techniques such as dual growing rods are 

utilized. 

Main operations performed by the rheumatoid 

arthritis clinic group were total joint arthroplasty. They 

are using image-free navigation system in total knee 

arthroplasty operation, which is useful for the accurate 

placement of the implants. 

The hip surgery group treated mainly acetabular 

dysplasia and osteoarthritis of the hip joint. They 

performed not only total hip replacements, but also 

several osteotomies including rotational acetabular 

osteotomy (RAO). The RAO was originated and 

established in our department. They conducted a 

clinical trial for a new artificial hip joint using the MPC 

polymer in collaboration with the Department of 

Materials Engineering in Tokyo University. 

The knee clinic group developed a new anterior 

cruciate ligament reconstruction technique using the 

navigation system based on intraoperative three-

dimensional fluoroscopic image to realize ideal graft 

placement. 

The peripheral nerve clinic group has developed 

"costal nerve transfer to the musculocutaneous nerve" 

for brachial plexus injury. 

The tumor group managed multidisciplinary treat-

ment for musculoskeletal sarcoma including chemo-

therapy, limb sparing surgery and radiotherapy in 

coorporation with other departments.  

Limb reconstruction operations using external 

fixators included non-union, leg lengthening and 

deformity correction. One of the main interests of this 

group is the development of a system to analyze the 

mechanical properties of a skeletal system. During this 

period of analysis, the mechanical properties of the 

fracture site in vivo are to be evaluated by monitoring 

the motion of a dynamic pin clamp during simulated 

walking. 

 

Research activities 
 

Our research activities cover the full range of the 

musculoskeletal system medicine, using the in-depth 

sciences of biology and technology. Especially in the 

field of molecular biology of bone and cartilage 

metabolism, we are regarded as being on the leading 

edge in the world. Basic research is performed under 

the supervision of the faculty staff members. Five 

endowment departments take an active role in research 

activities in close collaboration with our department. 

They deal with regenerative medicine, clinical research, 

and material engineering.  

As for research of bone resorption, we have been 

researching and released some important reports about 

bone metabolism, especially in differentiation, 

activation and apoptosis of osteoclast. Recently we 

have been getting achievement in the new research 

topics such as “Osteoimmunology”, a new research 

field studying on signaling cross-talk between bone 

metabolism and immunology, or “Epigenetics”, new 

research concept in spotlight using comprehensive 

analysis technique. 

As for research of cartilage, we have researched 

molecular biology of cartilage with the students of the 

graduate school and the members of Bone and 

Cartilage Regenerative Medicine. Our research 

activities cover the generation and differentiation of 

chondrocytes, the joint formation, the degeneration of 

joint cartilage, and the regenerative methods.  

Our clinical groups also take part in many 

multicenter clinical studies conducted by Japan 

Musculoskeletal Oncology Group (JMOG), National 

Database of Rheumatic Diseases by iR-net in Japan 
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(NinJa), and other multicenter groups. In 2017, the 

NPO Tokyo University Spine Group was established, 

proactively registering all spine surgeries at affiliated 

facilities and sharing surgical outcomes. As of August 

2023, 32,440 spine surgeries have been registered. 
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Introduction and Organization 
 

The Department of Ophthalmology, University of 

Tokyo School of Medicine, was founded in 1889. 

Since then, the department has contributed to Japanese 

ophthalmology not only by educating many eminent 

ophthalmologists in Japan but also by producing 

significant basic research in ophthalmology. 

The department has been active in collaboration with 

ophthalmologists around the world, sponsoring 

international ophthalmological meetings, educating 

fellows from foreign countries, and sending our staff 

and fellows abroad. 

 

Clinical activities 
 

Altogether, approximately 2900 new outpatients are 

seen every year in our hospital, which has a total of 27 

beds. Residents work in the ambulatory section and 

take care of inpatients. Special services are provided 

in units devoted to ophthalmic subspecialties such as 

cornea, glaucoma, retina, uveitis, neuro-ophthal-

mology, orthoptics, diabetic retinopathy, and genetic 

and color blindness problems. The staff members 

supervise the ambulatory and special services 

depending on each one’s specialty. 

Most of the inpatients suffer from cataract, glaucoma, 

corneal diseases, retinal detachment, diabetic 

retinopathy, age-related macular degeneration, uveitis, 

ptosis, dry eye and strabismus. Surgeries are 

performed in the operating theater of the hospital 

under operating microscopes. Approximately 8610 

cases underwent operations in our department. 

Surgeries can be monitored by TV system, which is 

mounted on operating microscopes. Since multiple 

observers can watch the same images and share 

findings, this system has great potential in training and 

promoting discussion. 

 

Education 

 

As an undergraduate course, we give lectures on 

corneal physiology, corneal diseases, and corneal 

transplantation. In addition, we are engaged in 

practical training for medical students on ophthal-

mological examinations at the outpatient clinic. As a 
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postgraduate course, we give lectures on topics 

concerning corneal transplantation, corneal diseases 

and new medical therapies. 

 

Research 
 

Research topics in our department cover a variety of 

fields in ophthalmology; e.g. ocular pharmacology in 

glaucoma, lipid mediators in ocular diseases, 

regenerative medicine in the cornea and retina, 

aqueous humor dynamics, immunology and molecular 

biology. Special laboratories for physiology, 

pharmacology and genetic engineering have been 

established. Specific fields of research in our 

department are as follows. 

 

1. Lipid mediators in ocular diseases 

2. Clinical investigation of normal tension 

glaucoma 

3. Drug development in IOP reduction of glaucoma 

4. Screening method of glaucoma 

5. Pathophysiology and molecular mechanisms of 

diabetic retinopathy 

6. Relationship between visual function and quality 

of life in patient with low vision 

7. Investigation of molecular mechanisms of retinal 

arteritis and phlebitis 

8. Investigation of gene mutations in primary 

vitreoretinal lymphoma and development of new 

treatment 

9. Study of mechanisms involving disease-specific 

HLA in Behcet's disease 

10. Analysis of structure-function relationships in 

macular diseases 

11. Molecular analysis of corneal neovascularization 

12. Gene therapy for corneal dystrophies 

13. Analysis of Meibomian gland with Mibography 

14. Analysis of safety of topical eye drops using 

human corneal epithelial cell sheets 

15. Clinical trial of corneal crosslinking for 

keratoconus and keratoectasia 

16. Ophthalmic examination of patients with 

congenital insensitivity to pain with anhydrosis 

17. Assessment of higher visual functions by fMRI 

18. Relevance between ophthalmic diseases and 

cortical functions 

Publications 
 

1. Liu Y, Yamagishi R, Honjo M, Kurano M, 

Yatomi Y, Igarashi K, Aihara M. Role of 

Autotaxin in High Glucose-Induced Human 

ARPE-19 Cells. Int J Mol Sci. 2022 Aug 16;

23(16):9181. 

2. Fujishiro T, Honjo M, Kawasaki H, Aihara M. 

Visual cortex damage in a ferret model of ocular 

hypertension. Jpn J Ophthalmol. 2022 Mar;66(2):

205-212. 

3. Ono T, Iwasaki T, Terada Y, Miyai T, Mori Y, 

Nejima R, Honma T, Aihara M, Miyata K. 

Corneal Toxicity After Stinging by a Sea 

Anemone, Anthopleura uchidai: A Case Report 

With Confirmation by In Vitro Study. Cornea. 

2022 Aug 1;41(8):1035-1037. 

4. Suzuki T, Obata R, Inoue T, Ueta Y, Azuma K, 

Tate H, Kitamoto K, Otaki C, Hashimoto Y, 

Aihara M, Tachi N. Intravenous lipo-

prostaglandin E1 administration for patients with 

acute central retinal artery occlusion. BMJ Open 

Ophthalmol. 2022 May;7(1):e001014. 

5. Nemoto H, Honjo M, Okamoto M, Sugimoto K, 

Aihara M. Potential Mechanisms of Intraocular 

Pressure Reduction by Micropulse Transscleral 

Cyclophotocoagulation in Rabbit Eyes. Invest 

Ophthalmol Vis Sci. 2022 Jun 1;63(6):3.  

6. Azuma K, Koumura T, Iwamoto R, Matsuoka M, 

Terauchi R, Yasuda S, Shiraya T, Watanabe S, 

Aihara M, Imai H, Ueta T. Mitochondrial 

glutathione peroxidase 4 is indispensable for 

photoreceptor development and survival in mice. 

J Biol Chem. 2022 Apr;298(4):101824. 

7. Fujita A, Hashimoto Y, Matsui H, Yasunaga H, 

Aihara M. Recent Trends in Treatment and 

Associated Costs of Primary Angle-Closure 

Glaucoma: A Retrospective Cohort Study. 

Ophthalmol Glaucoma. 2022 Oct 15:S2589-

4196(22)00201-0.  

8. Hashimoto Y, Okada A, Matsui H, Yasunaga H, 

Aihara M, Obata R. Recent trends in anti-

vascular endothelial growth factor intravitreal 

injections: a large claims database study in Japan. 

Jpn J Ophthalmol. 2022 Dec 12:1-10. 

9. Chen LW, Ono T, Hashimoto Y, Tsuneya M, 

Abe Y, Omoto T, Taketani Y, Toyono T, Aihara 



 275

M, Miyai T. Regular and irregular astigmatism of 

bullous keratopathy using Fourier harmonic 

analysis with anterior segment optical coherence 

tomography. Sci Rep. 2022 Oct 25;12(1):17865. 

10. Tsuneya M, Chen LW, Ono T, Hashimoto Y, 

Kitamoto K, Taketani Y, Toyono T, Aihara M, 

Miyai T. UbiA prenyltransferase domain-

containing protein 1 (UBIAD1) variant c.695 A > 

G identified in a multigenerational Japanese 

family with Schnyder corneal dystrophy. Jpn J 

Ophthalmol. 2022 Nov 11.  

11. Sakata R, Fujishiro T, Saito H, Nakamura N, 

Honjo M, Shirato S, Miyamoto E, Yamada Y, 

Aihara M. Prostaglandin-Associated 

Periorbitopathy Symptom Alleviation After 

Switching Prostaglandin F Receptor Agonist to 

EP2 Receptor Agonist in Patients with Glaucoma. 

J Ocul Pharmacol Ther. 2022 Oct 31. 

12. Aoyama Y, Sakata R, Fujishiro T, Honjo M, 

Shirato S, Aihara M. Changes in corneal 

endothelial cell density after initial Ex-PRESS 

drainage device implantation and its relating 

factors over 3 years. Eye (Lond). 2022 Jan 10. 

13. Asahina Y, Hashimoto H, Aihara M, Noie T, 

Morikawa T. Impact of Neoadjuvant 

Chemotherapy on SATB2 Expression in 

Colorectal Carcinomas: SATB2 Positivity is 

Preserved in Most Cases, but Down-Expressed in 

Effective Cases of Chemotherapy. Int J Surg 

Pathol. 2022 Mar 27:10668969221088881. 

14. Akiyama K, Ono T, Ishii H, Chen LW, Kitamoto 

K, Toyono T, Yoshida J, Aihara M, Miyai T. 

Impact of rigid gas-permeable contact lens on 

keratometric indices and corneal thickness of 

keratoconus eyes examined with anterior segment 

optical coherence tomography. PLoS One. 2022 

Jul 8;17(7):e0270519. 

15. Hashimoto Y, Yamana H, Iwagami M, Ono S, 

Takeuchi Y, Michihata N, Uemura K, Yasunaga 

H, Aihara M, Kaburaki T. Ocular Adverse Events 

after Coronavirus Disease 2019 mRNA 

Vaccination: Matched Cohort and Self-

Controlled Case Series Studies Using a Large 

Database. Ophthalmology. 2022 Oct 26:S0161-

6420(22)00832-6. 

16. Azuma K, Nomura Y, Kitamoto K, Hashimoto Y, 

Fujino R, Ueda K, Inoue T, Obata R. Locational 

agreement of near-infrared autofluorescence with 

choroidal vascular hyperpermeability in central 

serous chorioretinopathy. Retina. 2022 Nov 1;

42(11):2203-2209.  

17. Shirahama S, Tanaka R, Kaburaki T. Anterior 

Uveitis Associated with Human Herpesvirus 7 

Infection Diagnosed by Multiplex Polymerase 

Chain Reaction Assay: A Case Report. Ocul 

Immunol Inflamm. 2022 Feb 24;1-3.  

18. Ishii H, Yoshida J, Toyono T, Yamagami S, Usui 

T, Miyai T. Three-year results of accelerated 

transepithelial cross-linking (30 mW/cm2 × 3 

min) for keratoconus: a prospective study. BMJ 

Open Ophthalmol. 2022 Feb 8;7(1):e000827. 

19. Shiraya T, Araki F, Nakagawa S, Ueta T, Totsuka 

K, Abe H, Naito Y, Toyama T, Sugimoto K, Kato 

S. Differential gene expression analysis using 

RNA sequencing: retinal pigment epithelial cells 

after exposure to continuous-wave and 

subthreshold micropulse laser. Jpn J Ophthalmol. 

2022 Sep;66(5):487-497. 

20. Shiraya T, Araki F, Nakagawa S, Ueta T, Totsuka 

K, Abe H, Naito Y, Toyama T, Sugimoto K, Kato 

S. Differential gene expression analysis using 

RNA sequencing: retinal pigment epithelial cells 

after exposure to continuous-wave and 

subthreshold micropulse laser. Jpn J Ophthalmol. 

2022 Sep;66(5):487-497. 

21. Toyama T, Kawai H, Hashimoto Y, Azuma K, 

Shiraya T, Numaga J, Obuchi S, Ueta T; 

OTASSHA Study Group. Macular and 

peripapillary retinal nerve fiber layer thinning in 

eyes with prediabetes in the elderly population: 

OTASSHA study. Graefes Arch Clin Exp 

Ophthalmol. 2022 Dec 1. 

22. Wang Y, Toyama T, Hashimoto Y, Kawai H, 

Azuma K, Shiraya T, Kato S, Watanabe Y, 

Hirano H, Fujiwara Y, Ihara K, Kim H, Numaga 

J, Obuchi S, Ueta T. ASSOCIATION OF 

PREDIABETES WITH RETINAL MICRO-

VASCULATURE ON SWEPT-SOURCE 

OPTICAL COHERENCE TOMOGRAPHY 

ANGIOGRAPHY IN THE ELDERLY: OTASSHA 

Study. Retina. 2022 Jun 1;42(6):1130-1136 

23. Aoki S, Imaizumi H. Simultaneous development 

of full-thickness macular hole and neovascular 



 276 

age-related macular degeneration. Am J 

Ophthalmol Case Rep. 2022 Jan 22;25:101325. 

24. Ozawa R, Azuma K, Nomura Y, Murata H, 

Asaoka R, Kitamoto K, Ueda K, Inoue T,  Obata 

R. Association between retinal sensitivity and the 

presence of quiescent choroidal neovasculariza-

tion in pachychoroid diseases. PLoS One. 2022 

Jul 26;17(7):e0271543. 

 



 277

Department of 
Otorhinolaryngology and Head 
& Neck Surgery 

 

 

Professor 

Tatsuya Yamasoba, M.D., Ph.D. 

Associate Professor 

Kenji Kondo, M.D., Ph.D. Akinori Kashio, M.D., Ph.D. 

Rumi Ueha, M.D., Ph.D.（Swallowing Center） 

Lecturer 

Shu Kikuta, M.D., Ph.D. Yuki Saito, M.D., Ph.D. 

Chisato Fujimoto, M.D., Ph.D. 

Research Associate 

Osamu Fukuoka, M.D. Hironobu Nishijima, M.D., Ph.D. 

Makoto Kinoshita, M.D., Ph.D. Ryoji Kagoya , M.D., Ph.D. 

Takao Goto, M.D. Kenya Kobayashi, M.D., Ph.D. 

Taku Sato, M.D. Shinji Urata, M.D., Ph. D. 

Teru Kamogashira, M.D., Ph.D. Hajime Koyama, M.D., Ph. D. 

Kei Ogawa, M.D., Ph. D. 

 

Homepage  http://utokyo-ent.org/ 
 

 

Introduction and Organization 
 

The Department of Otorhinolaryngology was 

founded in 1899 by Prof. Waichiro Okada who studied 

in Germany. This is the first department of 

otorhinolaryngology of the national university in Japan. 

Our department covers all otorhinolaryngological 

diseases and associated systemic diseases, and has 

specialized clinics in middle ear and inner ear diseases, 

hearing impaired infant and children, adult and elderly 

patients, facial paresis, vertigo and balance disorders, 

olfactory disorders and paranasal diseases, voice and 

speech disorders, swallowing and airway disorders, 

aphasia, central auditory disorders and head & neck 

cancers. 

A professor, associate professors, lecturers (assistant 

professors) and associates participate in surgery, out-

patient and in-patient care as well as research and 

educational activities. Moreover 8 Japanese graduate 

students and two Chinese foreign graduate students 

participate in basic research. 

Weekly preoperative and postoperative conferences 

are held to discuss surgical cases in detail. Special 

lectures on leading research activities are presented by 

invited guests on a regular basis. A weekly journal club 

is held to introduce current research papers. 
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Clinical activities 
 

In the out-patient clinic, general and special services 

are provided to approximately 150 out-patients on a 

daily basis in all areas of otorhinolaryngology and 

related specialties, and approximately 300 new patients 

visit monthly. 

In the inpatient hospital, 33 beds are prepared for 

patients under the supervision of lecturers and senior 

residents from each subspecialty group including head 

& neck surgery, middle ear surgery and cochlear 

implant surgery; voice and swallowing surgery, and 

paranasal surgery and other minor surgery. 

Preoperative and postoperative problems are checked 

and discussed by each group, the professor’s and 

associate professor’s rounds. Approximately 700 

operations are performed annually. 

Cochlear implant surgery over 400 cases has been 

performed for infants, children and adult patients with 

profound hearing loss and is very successful to provide 

new hearing. Head and neck surgery is performed to 

extirpate malignant tumor with neighboring tissues and 

reconstruct upper respiratory and swallowing functions 

at one stage operation cooperating with plastic 

surgeons. Reconstructive surgery of microtia and 

atresia to reconstruct external ear is routinely 

performed with plastic surgeons. 

Auditory brainstem response is routinely examined 

in order to diagnose peripheral and central deafness in 

neonates, infants and children. 

Treatment of acoustic tumor using an ɤ-knife and 

auditory brainstem implant are performed in 

consultation with neurosurgeons. 

 

Teaching activities 
 

Serial lectures on otolaryngology head and neck 

surgery, and special lectures on its current topics are 

provided to the fourth year and the fifth/sixth year of  

medical students, respectively. 

Clinical training is provided for the sixth year class 

of medical students on a one-to-one basis with staff 

doctors. They are requested to write reports on a 

clinical case or a clinical problem. The students 

participate to see surgery, special clinics and clinical 

examinations such as otoscope, fiberscope, pure-tone 

audiometry, auditory brainstem response, and caloric 

test. Interview with patient is encouraged. They are 

questioned on many aspects of clinical problems in 

seminars by professor and associate professors.  

Research activities 
 

Clinical and basic research activities are highly 

encouraged. Clinical research, which is supervised by 

senior doctors, is very actively pursued even by young 

residents. Case reports presentation and writing skills 

are regarded as important experience in order to 

develop young doctors’ research activity and 

investigate important findings in patients. The clinical 

research is related to ear surgery, neurotology, audiol-

ogy, head and neck surgery, laryngology, broncho-

esophagology and rhinology and is related to case 

research, clinical statistics and clinical electro-

physiology. Basic research is also encouraged to solve 

essence of clinical problems and to elucidate basic 

phenomena or anatomical and cellular structures. Our 

research topics cover: 

 

1) Morphology and neurophysiology of the inner ear 

focusing on sensory neural deafness 

2) Speech perception and language development in 

deaf children 

3) Liquid biopsy of perilymph via round window 

membrane 

4) Prediction of hearing outcome in tympanoplasty 

using machine learning 

5) Analysis of balance disorders using vestibular 

function tests  

6) Development of novel examination methods for 

balance disorders 

7) Development of novel therapeutic methods for 

balance disorders by galvanic vestibular 

stimulation 

8) Predicting and elucidating the pathogenesis of 

vestibular disorders using machine learning 

9) Elucidation of the pathogenesis of vestibular 

migraine 

10) Development of novel therapeutic methods for 

persistent postural-perceptual dizziness 

11) Elucidation of the mechanism of postural control 

in patients with vestibulopathy using mathematical 

models 

12) Hair cell physiology and pathology and 

introduction of hair cell regeneration in the 
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auditory and vestibular end organ 

13) Clinical neurophysiology of the facial nerves 

focusing on degeneration and regeneration in 

patients 

14) Analyses of development, regeneration and aging 

in olfactory neural system 

15) Pathophysiology of olfactory dysfunction 

16) Computer fluid dynamics of intranasal airflow 

17) Metabolic conversion of odorant molecules by 

nasal mucus 

18) Analysis of eosinophilic chronic sinusitis using 

human samples and animal models 

19) Swallowing impairment in patients with lung 

transplants 

20) Swallowing mechanisms using pathological and 

electrophysiological analysis and VR system 

21) Evaluation of swallowing physiology with 

pharyngo-esophageal high-resolution manometry 

22) Esophageal Motility in Neuromuscular Disorders 

23) Esophageal Motility in systemic sclerosis 

24) Gene expression analysis of recurrent respiratory 

papillomatosis 

25) Kinetics of vocal cord movement using high-speed 

video system 

26) Histochemical, molecular biological, and genome 

analysis of head and neck cancer 

 

Various clinical and basic research is conducted by 

staffs, residents, and graduate students as well as 

doctors at affiliated hospitals. 
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Introduction and Organization 
 

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 Graduate School of Medicine, the 

University of Tokyo. It belongs to the Sensory and 

Motor System Science Course of the Surgical Science 

Division. Current authorized staff is only one 

professor. 

This department derives from the establishment of 

the physical therapy room in the central diagnostic 

and therapeutic sections in order to develop the 

clinical practice of rehabilitation medicine in 1963. 

The chair of professor was set up as a full-time direc-

tor of the central rehabilitation service in 1984, but the 

formal title remained a physical therapy department. 

Rehabilitation medicine is a newly established 

clinical section which was born in development of the 

modern principle of the medical health service by 

which it came to value the enhancement of not only 

adding years of patient's life but also adding life to the 

years. Regardless of the rapid expansion of needs, 

acknowledgment of rehabilitation medicine was 

delayed in the frame of the old-fashioned clinical 

departments. In our country, it was 1996 when the 

rehabilitation specialty was authorized as formal 

clinical practice by the former Ministry of Health and 

Welfare. 

On the other hand, it was positioned as an 

assistance instructor in the sensory and motor system 

medicine department with shifting to the graduate 

school course systems since 1995 to 97 in the 

University of Tokyo. Finally, the rehabilitation 

medicine field was installed in the sensory and motor 

system medicine department by a budget step of 2001. 

We have accepted the graduate school student 

formally since fiscal year 2001. However, the 

arrangement of additional teaching staff is not still 

materialized. Therefore, the staff of the graduate 

school is only one professor. Twenty students have 

entered the graduate school by 2020, and fifteen of 

them were granted Ph.D. 

 

Clinical activities 
 

The professor serves as a director of Rehabilitation 

Center, the University of Tokyo Hospital. The 

Rehabilitation Center and the Department of 

Rehabilitation Medicine are united and engage in 

clinical practice. We have at present no charged ward, 

and treat about 4,700 new referrals annually from 

almost all the departments of the university hospital. 

We always take charge of 250-300 patients 

corresponding about 25-30% of the whole number of 

inpatients. We also see 15 people per day at the 

outpatient rehabilitation setting. The numerical ratio 

of outpatient is being reduced in order to give priority 

to the clinical service corresponding to needs 

expansion of service to inpatients. 

 

Teaching activities 
 

We have provided several clinical curriculums on 
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rehabilitation medicine for 4th, 5th, and 6th year 

medical students since 1973. The systematic lecture 

series for 4th year medical students (M2) include the 

subjects on rehabilitation for disorders such as 

cerebrovascular disturbances, respiratory disorders, 

neuromuscular diseases, bone and joint diseases, and 

pediatric disorders as well as on outline of 

rehabilitation, and amputation/prostheses. We have 

provided a clinical practice in small group, so-called 

clinical clerkship for 5th and 6th year students from 

Wednesday to Friday every week. They experience a 

few patients and learn how to take a patients’ history, 

physical findings, functional evaluation, and how to 

plan rehabilitation programs. We have introduced a 

few of elective students for elective clinical clerkship 

to our collaborating hospitals with specialized 

rehabilitation ward. 

In addition, we have provided the training of 

students including physical therapy, occupational 

therapy, and speech therapy. Twenty students or more 

come and stay at the university hospital annually as a 

long-term clerkship from several PT/OT/ST training 

schools. 

 

Research activities 
 

Our research activities are growing up. In 2006, the 

Rehabilitation Center moved to the new building and a 

research laboratory was provided for the first time. As 

the motion analysis system was partially renewed, we 

are planning our researches mainly in the field of 

musculoskeletal disabilities. In addition, we are 

planning collaborating researches with other 

departments in our hospital, other faculties in our 

university, and institutions outside the University of 

Tokyo. The ongoing projects are as follows. 

1) 3D Motion analysis of patients with musculo-

skeletal disorders 

2) Prognostic evaluation of patients with metastatic 

bone tumors 

3) Rehabilitation and long-term outcome in patients 

with skeletal dysplasias 

4) Pathology and treatment for patients with 

congenital limb deficiencies 

5) Analysis of rehabilitation outcome using DPC 

data 
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Introduction and Organization 
 

The Department of Anesthesiology was established 

in 1952 and is the oldest department of anesthesiology 

in Japan. As of March 1, 2023, the Department of 

Anesthesiology consists of Professor Kanji Uchida; 

Associate Professor Masahiko Sumitani; Project 

Associate Professor Maiko Hasegawa; Lecturers 

Nobuko Ito, Masahiko Bougaki, Yoshiteru Mori, Gaku 

Kawamura, Taro Kariya, Masaaki Asamoto, Michiko 

Ushio; Project Lecturer Takuma Hiraiwa; 22 

Associates, 11 anesthesiology residents, and 7 

graduate students. The outpatient clinic is located on 

the 2nd floor of Outpatient Clinic Building and the 3rd 

floor of Central Clinical Service Building 2, the 

inpatient units are located on the 9th floor south of 

Inpatient Building A, and the offices and laboratories 

are located on Clinical Research Building East, 

Central Building South, and the 4th floor of Clinical 

Research Building A. The current activities of our 

department in clinic, education, and research are 
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described below. 

 

Clinical activities 
 

Department of Anesthesiology is in charge of 

anesthesia and perioperative management for patients 

undergoing surgery, acute and chronic pain treatment, 

and palliative care for cancer patients, of the 

University of Tokyo Hospital. The number of 

surgeries at the University of Tokyo Hospital 

increased as a result of the doubling of the number of 

operating rooms to 23 when the Central Clinical 

Service Building 2 became operational in January 

2007, and the annual number of surgical cases reached 

11,323 (8,831 managed by the anesthesiologists) in 

FY2019. In FY2020, the number of cases decreased 

due to the impact of the COVID-19 pandemic. 

However, from FY2021, there has been a recovery 

trend, and in FY2022 (Apr 2022 – Mar 2023), the total 

number of surgeries reached 11,460 cases, with 8,408 

cases managed by the anesthesiologists, returning to 

the pre-COVID levels. The number of surgeries for 

patients with many complications and elderly patients 

has been increasing every year, and in addition, heart, 

liver, and lung transplants from brain-dead donors 

have been performed.  

Because many patients with severe and complicated 

conditions, both surgically and medically, are treated 

at the University of Tokyo Hospital, we routinely 

provide anesthesia for patients with many 

preoperative comorbidities, including transplant 

recipients with end-stage organ failure. We contribute 

to a good postoperative recovery by performing a 

careful preoperative assessment, optimizing the 

patient's condition preoperatively, and performing 

appropriate intraoperative anesthetic management. In 

the operating rooms, we are also well-prepared to 

respond quickly to medical or surgical emergencies 

that may occur during surgery. 

For preoperative patients, we provide outpatient and 

inpatient preoperative consultation service every 

weekday for more detailed preoperative evaluation for 

complicated cases, and took care of 1,378 

preoperative patients in FY2022. We have actively 

engaged in the Perioperative Management Center 

Program and are designing and implementing a 

system for more efficient and appropriate 

perioperative patient management. Starting from 

FY2022, we significantly expanded the preoperative 

evaluations by anesthesiologists in the outpatient basis. 

This expansion includes 4,810 outpatient preoperative 

evaluation visits (in addition to 193 consultations for 

oral care) and 1,099 evaluations for inpatients, all 

conducted in the outpatient booths, which marks a 

significant shift from predominantly conducting 

preoperative evaluations on the inpatient wards. As for 

postoperative care, we are in charge of postoperative 

intensive patient care in the ICU2 in cooperation with 

the Department of Acute Medicine, contributing to 

safe postoperative management and recovery. The 

number of postoperative intensive care patients taken 

care of by the staff members of our department was 

1,119 in FY2022.  

We have also established an obstetric anesthesia 

team to improve the safety and comfort of perinatal 

care. The obstetric anesthesia outpatient clinic is 

opened once or twice a week to evaluate the anesthetic 

risk of pregnant women, and the number of visitors in 

FY2022 was 315. The number of neuraxial labor 

analgesia was 321 in FY2022. 

As an outpatient clinic, the Pain Relief Center (Pain 

Clinic) is open every weekday. For patients with 

various pain disorders (including those hospitalized in 

other departments), we focus on not only the sensory 

factors of pain but also the biopsychosocial factors, 

and conduct multidisciplinary pain evaluation and 

treatment, including neurological, neuropsychiatric 

and psychiatric evaluations, in cooperation with 

multiple departments. The number of outpatients in 

FY2022 was 4,994, of which 258 were first-time 

patients. The number of active beds was 1, and the 

number of inpatients was 11. There were 137 requests 

for pain consultation for inpatients in FY2022. 

In close collaboration with our department, the 

Department of Pain and Palliative Medicine provides 

multidisciplinary palliative care by the palliative care 

team, and is also in charge of the outpatient cancer 

treatment pain clinic for chronic pain associated with 

cancer treatment and the second opinion clinic for 

cancer pain in the supportive care phase to the 

advanced stage, in accordance with the characteristics 

of the University of Tokyo Hospital as a cancer 

treatment institution. 
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Education 
 

We give lectures for fourth-year medical students 

and provide clinical education (Clinical Clerkship) for 

fifth and sixth-year medical students on a 

person-to-person basis with our faculty staff members. 

The lectures of the FY2022 were: History and 

mechanisms of anesthesia, Inhalational anesthesia, 

Intravenous anesthesia, Regional and local anesthesia, 

Preoperative evaluation, Management of the 

cardiovascular system in anesthesia, Intraoperative 

monitoring, Airway management in anesthesia, 

Postoperative management, and Pain clinic. 

The major content of the Clinical Clerkship consists 

of (1) surgical anesthesia clerkship, (2) pain clinic 

clerkship, and (3) short lectures. In the surgical 

anesthesia clerkship, students participate in 

preoperative examinations, planning of anesthesia 

management, and onsite anesthesia management to 

learn the basic knowledge of examination and testing 

techniques as well as physiology and pharmacology 

necessary for perioperative management in a clinical 

setting. Pain clinic clerkship aims to deepen 

understanding of the causes of various intractable 

pains and therapeutic methods focusing on 

pharmacotherapy, nerve block therapy, exercise 

therapy, and cognitive-behavioral therapy. The short 

lectures cover seven topics: General anesthesiology, 

Airway maintenance and intubation, Central venous 

access placement, Subarachnoid spinal anesthesia, 

Peripheral nerve block, Postoperative ICU 

management, and Pain clinic. Practical training using 

a simulator is also provided for tracheal intubation, 

central venous puncture, and subarachnoid spinal 

anesthesia. As a summary of the Clinical Clerkship 

education, we ask the students to submit reports on 

anesthesia cases and reports on anesthetics and 

cardiovascular drugs, with presentations and 

discussions on the contents. 

For post-graduate education, we accepted a total of 

111 junior residents of PGY1 and 2 from the General 

Education Center as rotators (1-2 months for each 

rotator) in FY2022. The training includes anesthesia 

management, preoperative and intraoperative 

management, and basic skills and knowledge in 

emergency and resuscitation settings. For the 11 

anesthesiology residents of PGY3+, faculty staffs 

teach and supervise daily clinical anesthesia, 

postoperative ICU care, obstetric anesthesia, and pain 

clinic. The anesthesiology residents are encouraged to 

give presentations at scientific meetings, including the 

Japanese Society of Anesthesiologists (JSA) annual 

meetings, and publish papers. Anesthesiology 

residents achieve JSA board certification by the end of 

the training. In addition, journal clubs and case studies 

are organized to cultivate a professional attitude in 

residents and develop their competency to perform 

care and research as independent anesthesiologists. 

 

Research 
 

Our department has seven research groups. The 

research fields include respiratory, cardiovascular, 

pain, nervous, and immune systems. 

Our ongoing and recent major research subjects are: 

 A role of cytokine signaling in acute lung 

injury;  

 Transpulmonary pressure during mechanical 

ventilation;  

 Exploring risk factors of perioperative 

exacerbation of interstitial lung disease; 

 Modification of immune system by 

anesthesia; 

 Apoptotic signal transduction induced by 

sepsis or ischemia-reperfusion injury; 

 A role of lipid mediators in the formation of 

hyperalgesia; 

 A role of spinal microglial cells in the 

development of inflammation-mediated 

neuropathic pain; 

 Cognitive-behavioral therapy on chronic pain; 

 Analysis of electroencephalography during 

general anesthesia; 

 Exploring relationship between postoperative 

delirium and blood-brain barrier dysfunction; 

 Clinical significance of fatty acid metabolites 

in general anesthesia; 

 Retrospective analyses on perioperative 

management of left ventricular assisting 

device implantation or heart transplantation;  

 Physiology and molecular biology of 

left/right heart failure of animal models; 

 Invention and validation of new anesthetic 

procedures with emerging technologies; 



 291

 Epidemiological survey and outcome study 

with large administrative database. 
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Introduction and Organization 
 

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 17,000 

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 orthopedics, 

gynecology, and Ophthalmology-ENT evaluations.  

10 overnight-stay monitored beds, X-ray, rapid spiral 

CT, ultrasound, angiography and STAT Lab are located 

adjacent to the Emergency Center. 

In September, 2001, the University of Tokyo 

Hospital opened the In-patient Ward A and our 

department has necessarily extended services for 

management of critical patients, in the new Critical 

Care Center now containing adult ICU/CCU of 16 beds 

in ICU1, 18 beds in ICU2 and 6 beds in Emergency 

ICU. 

The Emergency Care Center and the Critical Care 

Center see an excellent mix of multiple trauma, high-

acuity medical, surgical, pediatric, and gynecologic 

patients. The Life Flight service provides another 

opportunity for exposure to critically ill patients. 

Consult services are available from all of the clinical 

departments of the Medical School. The university of 

Tokyo hospital was officially designated as emergency 

medical care center in December 2010.  
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Clinical activities 
 

Our clinical activities are divided into three 

categories as follows: 

 

1) Emergency medicine 

Our department is responsible for not only tertiary 

emergency but also primary and secondary 

emergency care on 24-hour-a-day basis.  

The new ER, four times the size of the previous 

ER was built in November, 2006. The facility has 5 

consultation rooms, 4 specialized consultation rooms 

for dentistry, ophthalmology, otorhinolaryngology 

and gynecology, 3 resuscitation bays, and 4 

observation beds. 

2) Intensive care 

Staff members specialized in internal medicine, 

cardiovascular medicine, orthopedic surgery, surgery, 

neurosurgery or anesthesiology create “the semi-

closed ICU” model. We are responsible for the entire 

care of the critically ill patients (i.e. patients with 

respiratory insufficiency such as ARDS, acute 

kidney injury, sepsis, MOF, shock), post-operative 

patients, and tertiary emergency patients, placing an 

emphasis on evidence-based medical therapy.  

3) Risk management 

It is split into two categories – in-hospital and out 

of hospital disasters. In regard to in-hospital risk 

management, including “code blue emergency”, we 

are responsible for patient safety on 24-hour/365-day 

basis. And in regard to out of hospital risk 

management, our hospital has been authorized by the 

Tokyo Metropolitan Government as a disaster base 

hospital, and also the Government has requested the 

formation of Disaster Medical Assistant Team 

(DMAT). We have oxygen and medical suction 

equipment on the passageways in the ER in case of 

treating the large number of disaster patients. 

 

Teaching activities 
 

In the systematic lectures of M2, the latest findings 

related to the field of emergency medicine, such as 

general emergency medicine, basics of initial 

emergency care, cardiopulmonary resuscitation, initial 

trauma care, and disaster medicine, are lectured and 

introduced. 

In M3, students are in charge of general medicine 

and participate in actual practice of emergency general 

medicine in the emergency department, and in M4, 

students practice emergency and intensive care 

medicine and receive lectures on disaster medicine in 

addition to practical training on critical care in the 

intensive care unit. 

Since 2004, post-graduate clinical training has 

become mandatory and all residents are required to 

receive training in the emergency department. In 

accordance with the training guidelines of the Ministry 

of Health, Labour and Welfare, residents learn and 

practice comprehensive emergency medicine that 

covers primary to tertiary care in the emergency 

department. In addition, initial clinical trainees are also 

assigned to the intensive care unit, where they are 

educated to understand intensive care from the 

viewpoint of pathophysiology and internal medicine. 

In 2006, we started the second semester of clinical 

training, and are educating the residents in applied 

crisis medicine such as initial trauma care, 

cardiopulmonary resuscitation, multiple organ failure, 

shock, and mechanical assistance for various organ 

failures, etc. 

 

Research activities 
 

Our clinical studies revealed that organ network 

disruption could be observed by network analysis with 

clinical parameters and new biomarkers of ICU patients. 
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Introduction and Organization 
 

The department was firstly established as 

Department of Fourth Clinical Medical Nursing in 

School of Health Care and Nursing in 1957. When the 

School of Health Care and Nursing was reorganized as 

the School of Health Sciences in 1965, the department 

was renamed Department of Mental Health. In 1992, 

as School of Health Sciences became The School of 

Health Science and Nursing, Department of Mental 

Health became Department of Mental Health and 

Psychiatric Nursing. As the result of the shift to the 

chair system of the Graduate School of Medicine in 

1996, two departments were established, Department 

of Mental Health and Department of Psychiatric 

Nursing. Faculty, staff, and students of two 

departments have been working cooperatively ever 

since. Since 2007, Department of Mental Health 

became a part of School of Public Health, with a 

perspective of “public mental health.” 

The department currently has faculty members 

introduced above, an associate professor, a project 

lecturer, a research associate, part-time lecturers, a 

technical specialist, visiting research fellows, 5 

doctoral course students, 6 master course students, and 

secretaries. 

The department has two major objectives: one is to 

teach mental health to undergraduate and graduate 

students in order to produce global leaders in research 

and practice in this field. The other is to conduct 

cutting-edge research in the fields of mental health. 

All of the activities of the department are conducted 

in collaboration with staff members in the departments, 

other departments within the University of Tokyo, and 

institutions within and outside Japan. 

 

Teaching activities 
 

The department is responsible for giving lectures on 

mental health; mental disorders; clinical and health 

psychology; and psychometry and behavior evaluation 

to undergraduate students. Other than lectures, the 

department provides students opportunities to 

experience mental health activities in relevant mental 

health settings. 

The department provides graduate courses on 

mental health I and II, featuring epidemiology and 

practice in mental health and occupational mental 

health, respectively. The department also provided a 

1.5 hour seminar every Wednesday evening for 20 

weeks in each semester (40 weeks per year) for 

graduate students and research students, with 

presentations of research plans and progress, and 

literature review by graduate students, as well as 

presentation of and lectures by guest speakers. 

 

Research activities 
The department conducts research on mental health 

epidemiology, perinatal mental health, traumatic stress 

and resilience, and mental health in the workplace. In 

the field of mental health epidemiology, we are in 

charge of the survey in Japan of a large-scale 

international collaborative study (the World Mental 

Health Survey), which is being conducted under the 

initiative of Harvard University. In perinatal mental 

health, we are working with companies to prevent 

perinatal depression. For traumatic stress, we are 
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working to evaluate the effectiveness of trauma-

informed care and to promote its implementation. For 

mental health in the workplace, we are developing 

programs to prevent depression in the workforce. In 

addition, we are working on suicide prevention, 

disaster mental health, and international mental health 

in collaboration with researchers from domestic and 

international institutions and universities. Many of 

these studies are conducted in collaboration with 

researchers from domestic and international 

institutions and universities. 
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Introduction and Organization 
 

The Department of Epidemiology and 

Biostatistics evolved from the Department of 

Epidemiology in 1992. Since then, we have been 

responsible for providing educational courses on 

methodology of epidemiologic research and bio-

statistics to undergraduate students. We belong to 

Graduate School of Medicine as Departments of 

Biostatistics/ Epidemiology and Preventive Health 

Sciences, providing education for undergraduate as 

well as graduate-school students and consultation to 

clinical researchers.  

Unfortunately, education programs for bio-

statistics and epidemiological methodology are not 

sufficient in Japanese universities and graduate 

schools compared to the situation in the US and 

European countries. Nevertheless, the necessity for 

collaboration among biostatisticians and clinical 

researchers/ epidemiologists has been claimed in 

recent years. Hence, the central missions of our 

educational courses are devoted to provide students 

expert knowledge and extensive experience in 

biostatistics and epidemiology to take part in clinical/

epidemiological research as biostatisticians or 

methodologists. We do not only focus on practical 

aspects on statistical analysis in medical research but 

also place emphasis on the methodological principles 

of biostatistics/epidemiology.  

Our main research area is the development of 

methodology for clinical/epidemiological research. Of 

course, it requires keeping in touch with real clinical/

epidemiological problems. So, another indispensable 

research area is a support for real-world clinical and 

epidemiological studies including clinical trials. To 

achieve these requirements simultaneously, a non-

profit organization the Japan Clinical Research 

Support Unit was established in 2001 by the former 

faculty members in our department. This organization 

J-CRSU had provided research support and 

coordination in design, data management, and 

statistical analysis in many projects inside/outside the 

university. Our experience in J-CRSU is the basis of 

our supportive activities for clinical research that we 

work through today. 

 

Teaching activities 
 

 Undergraduate Courses 

1) Epidemiology (2 credits) 

2) Biostatistics (2 credits; named “Statistics” in 

medical doctor course) 
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3) Applied Mathematics (2 credits) 

4) Biostatistics Practice (1 credit) 

5) Practical Examples in Clinical and 

Epidemiologic Research (1 credit) 

6) Medical Data Analysis, and its Practice (1 credit 

each) 

7) Theoretical Epidemiology (2 credits) 

 

 School of Public Health (Graduate School) 

1) Statistical Analysis of Medical Research  

(2 credits) 

2) Practice of Biostatistics (2 credits) 

3)  Design of Medical Research (2 credits) 

 

 Doctoral Courses (Graduate School) 

1) Biostatistics (4 credits) 

2) Epidemiology and Preventive Health Sciences 

(4 credits) 

3) Introduction to Medical Statistics  

(2 credits; for the School of Medicine) 

 

The faculty of the department had provided 

lectures in a series of educational courses organized 

by “The Clinical Bioinformatics Research Unit” in 

2002-2007. 

 

Research activities 
 

1. Methodology for designing and analyzing clinical 

trials: 

 Interim analysis 

 Adaptive designs 

 Multiplicity 

 Data management of large-scale multicenter 

clinical trials 

2. Methodology of Biostatistics and theoretical 

epidemiology: 

 Analysis of longitudinal (time-to-event and/or 

repeated measures) data 

 Analysis of missing/incomplete data 

 Causal inference 

 Semiparametric modeling 

3. International collaboration of individual-level 

meta-analysis on gastric cancer 

4. Coordination and data analysis of collaborative 

epidemiological/clinical research: 

 Japan Arteriosclerosis Longitudinal Study 

 Japan Diabetes Collaborative Study 

 Chronic Kidney Disease Japan Cohort 

5. Validity/reliability studies of QOL questionnaires 

and other rating scales 

6. Pharmacoeconomic assessment of medical tech-

nology 

 

We had been supporting some of the above 

collaborative clinical/epidemiologic studies, which 

aims to support investigator- initiated studies and to 

provide education to researchers and support staffs. 

Currently, we are officially conducting a consultation 

for design and analysis of clinical trials assisted by the 

Clinical Research Promotion Center of the University 

of Tokyo Hospital. 

The University of Tokyo participated in "Support 

Program for Biostatisticians," an industry-

government-academia collaborative project launched 

by the Japan Agency for Medical Research and 

Development (AMED) in FY2016, and has been 

participating in its successor, "Promotion Program for 

Biostatisticians," since FY2021 (principal 

investigator: Professor Matsuyama). Both projects are 

aimed at fostering biostatisticians at clinical research 

institutes and research centers in Japan, and are 

designed and implemented for master course and 

one-year post-graduate education/training programs. 

Our department is also officially participating in these 

programs, and will provide more and more 

educational/practical supports to future biostatisticians 

on the basis of our rich experience in biostatistical 

education and support in variety of research. 
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Introduction and Organization 
 

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 published numerous papers concerning the 

social theory of health administration and data 

management systems for community 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 activity 

and inactivity on health.” From 1990, a 20-day bed 

rest human experimental study was conducted every 

year in the context of an international cooperative 

research project that was supported 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 Administra-

tion developed 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 the 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. 

From 1996 to 2002, Dr. Kiyoshi Kawakubo took 

charge of the Department of Health Promotion 

Sciences as the associate professor. 

In June 2002, Dr. Akira Akabayashi became 

professor of the Department of Health Economics. 

Professor Akabayashi’s area of research is biomedical 

ethics. In April 2003, the Department of Health 

Economics was restructured and named the Depart-

ment of Biomedical Ethics. From 2007, Dr. Jung Su 

Lee became the associate professor and took charge of 

the Department of Health Promotion Sciences. In 

2017, Dr. Yoshiyuki Takimoto acceded to the chair of 

the Department of Health Promotion Sciences. In 

2019, the Department of Health Promotion Sciences 

was consolidated into the Department of Biomedical 

Ethics. 

Staff members of the department include a 
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professor, an associate professor, a lecturer, an 

associate, and a technical specialist. All five members, 

two project researchers, twelve lecturers from other 

organizations, and ten visiting researchers contribute 

to department teaching and research activities. 

We have six department graduate students. Four 

of them are doctoral program students. 

In this annual report, the organization and 

teaching activities are reviewed followed by an 

explanation of research activities. 

 

Teaching activities 
 

Our departments highly prioritize the teaching and 

guidance of graduate students and their research 

activities. Eighteen bachelor theses, twenty-two 

master theses, and eleven doctoral dissertations were 

completed between April 2004 and March 2020. Our 

department’s staff members are also responsible for 

the following undergraduate and graduate courses. 

 

Undergraduate Courses 

Required courses 

1) Introduction to Biomedical Ethics (Lecture)  

2) Biomedical Ethics I (2 credits, lecture) 

3) Theory and Science of Health Behavior (2 

credits, lecture) 

4) Seminar in Public Health Science II (2 credits, 

seminar) 

5) First-Year Seminar for Natural Science Students 

(2 credits, seminar) 

Elective courses 

6) Integrated Lecture of Clinical Medicine 

(Lecture) 

7) Integrated Lecture of Clinical Medicine, 

Biomedical ethics (Lecture) 

8) Integrated Lecture of Clinical Medicine, 

Biomedical ethics and Geriatric Medicine 

(Lecture) 

9) Social Medicine (Lecture) 

10) Biomedical Ethics II (2 credits, lecture) 

11) Clinical Ethics (2 credits, lecture) 

12) Public Health Ethics (2 credits, lecture) 

 

Graduate Courses 

1) Biomedical Ethics I 

2) Biomedical Ethics II 

In addition to these courses, the department operates 

lectures, practical training, and joint seminars for 

research guidance on a regular basis.   

Graduate level courses in Biomedical Ethics 

focus on the analytical study of ethical theories and on 

the review of several empirical studies within the field 

and its related areas.  

 

Research activities 
 

The Department of Biomedical Ethics is interested in 

the current topics of health care ethics. We are 

currently conducting studies in the fields of 

biomedical ethics, research ethics and clinical ethics. 

Methodology is two-folded―theoretical and empirical. 

While conducting theoretical research on ethics and 

philosophy of health care, we also have adopted a 

descriptive approach. 

We have recently established The University of 

Tokyo Center for Biomedical Ethics and Law (CBEL) 

―a new interdisciplinary and international education 

research center aimed to address bioethical issues 

relevant to Japan and the international community. 

Our center will form an international network by 

establishing partnerships with research centers 

overseas (GABEX: Global Alliance of Biomedical 

Ethics Centers Project). Through these efforts, we will 

foster the next generation of bioethics experts in 

policy-making, research, and clinical medicine who 

are capable of providing international leadership in the 

future (http://www.cbel.jp/). 

 

Specific research topics include: 

1) Study of methods for promoting social consensus 

on topics related to advanced medical technology 

2) Study of the function and responsibilities of 

ethics committees in Japan 

3) Acceptability of advance directives in Japanese 

society 

4) Development of evaluative methods for 

bio-medical ethics education 

5) Ethical and psychosocial aspects of living related 

organ transplantation 

6) Publication of a medical ethics case book for 

Japan 

7) Comparative study of clinical ethics in the Asian 

region 
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8) Historical analyses for the term “bioethics” in the 

Japanese context 
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Introduction and Organization 

 

The Department of Nursing Administration / 

Advanced Clinical Nursing has 60 years of history and 

tradition. It was first established in 1954 as the 

Department of Fundamental Nursing at the School of 

Health Care and Nursing. The School of Health Care 

and Nursing was composed of two basic medical 

departments and six nursing departments. When it was 

reorganized as the School of Health Sciences in 1965, 

only one nursing department remained. Renamed the 

Department of Nursing, it was responsible for nursing 

education. In 1992, the School of Health Sciences 

became the School of Health Sciences and Nursing, and 

two new departments of nursing were established; the 

Department of Nursing then became the Department of 

Fundamental Nursing. As a result of the shift to the chair 

of the Graduate School of Medicine in 1996, two 

departments were established: the Department of 

Nursing Administration and the Department of 

Advanced Clinical Nursing. Our department is 

responsible for undergraduate fundamental nursing 

education.  

 

Teaching activities 
Undergraduate Courses 

In the undergraduate program, our department 

oversees lectures and clinical practicums for 

Introduction to Nursing Science, Fundamental Nursing I, 

Fundamental Nursing II, Basic Nursing Skills, and 

Nursing Administration. 

 

Introduction to Nursing Science (1 credit, lecture) 

In this course, students learn nursing concepts, 

functions, theories, targets, and the practical side of 

nursing through lectures, discussions, and inter-

professional education. 

 

Theory and Methodology of Nursing I (2 credits, 

lecture) 

This course provides knowledge and nursing skills for 

understanding patients and providing care. Students 

learn about the nursing process and skills necessary for 

knowing and caring for patients, which are essential for 

providing appropriate nursing care.  

 

Theory and Methodology of Nursing II (2 credits, 

elective course, lecture) 

This course offers perspectives on the basic nursing 

skills and nursing organization management through a 
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series of critique of scientific articles and discussions. 

 

Basic Nursing Skills (2 credits, lecture) 

This course covers the basics of assessing clients’ 

health, including physical examination skills and 

practices in fundamental nursing skills, which are 

essential for providing nursing care with physiological 

and psychosocial integrity. Students learn about the 

nursing process through case discussions. 

 

Practicum: Basic Nursing Skills 

(2 credits, practicum) 

Under instructors’ supervision, students have the 

opportunity to apply their fundamental knowledge and 

nursing skills in a variety of settings. Students will 

assess clients’ health and needs by applying the nursing 

process.  

 

Nursing Administration (1 credit, lecture) 

This course introduces students to the roles of nurse 

administrators/managers in all types of healthcare 

settings, such as institutions, organizations, and 

communities as well as political settings. Students will 

learn the fundamental theories and practices of nursing 

administration/management by analyzing current issues 

in healthcare and nursing.  

 

Practicum: Nursing Administration  

(1 credit, practicum) 

Students participate in a nursing administrative 

practicum in units or divisions in hospitals. They will 

learn about care delivery systems, such as staffing and 

patient classification systems, nursing informatics, and 

budgetary issues (e.g., cost effectiveness and quality 

improvement).  

 

Graduate Courses 

In the graduate program, our department oversees 

lectures and seminars for Nursing Administration and 

Advanced Clinical Nursing. 

 

Advanced Clinical Nursing I (2 credits) 

During this course, students acquire the necessary 

knowledge and perspectives to conduct research that 

focuses on advanced nursing technologies or 

organizations through discussion and a critical analysis 

of relevant advanced nursing professions or organization 

management theories, the environment surrounding 

nursing science and nursing practice, and political 

decision making. 

 

Seminar  

We have an accredited departmental seminar where 

members discuss their own research project plans. 

 

Research activities 
 

Our research scope is wide, ranging from 

individual nursing care technologies to the 

care-related environment and the systems and 

organizations that support the nursing profession. 

We aim to elucidate the mechanisms underlying 

them and relationships to patient outcomes, thereby 

creating technologies and systems that maximize the 

full power of nursing. 

 

Area of Nursing Administration 

In the area of nursing administration, we are 

working to elucidate the complex phenomena of 

organizations and workers from various perspectives, 

such as research to improve the job psychological 

state of working nurses, research to contribute to 

nursing policies, and research on future career 

development, to realize a society in which the 

sustainability of nursing organizations can be 

achieved. Studies on the job psychological state of 

nurses cover topics related to factors and outcomes 

related to nurses' intention to continue working, such 

as organizational commitment, work engagement, 

and sense of personal-job fit. Research contributing to 

nursing policy includes support for potential nurses to 

return to work, appropriate work environment 

management, including working hours, education of 

nursing managers and outcomes, and clinical 

implementation of evidence-based practice. In the 

area of research on future career development, we are 

conducting research on the employability of nurses. 

 

Area of Advanced Clinical Nursing 

In the area of advanced clinical nursing, research is 

being conducted to develop new nursing techniques, 

aiming at visualization of nursing techniques and 

clarifying the mechanisms that provide the basis for 

care. Specifically, they visualize care effects using 
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echo, thermography, and pressure sensors and 

develop care methods suitable for the target 

population. In addition, they are working to generate 

evidence for new nursing techniques based on 

fundamental research, including animal experiments. 

 

Our main research themes 

 Developing and verifying novel nursing 

technologies and devices 

 Developing and verifying novel services 

systems 

 Nursing administration skills, including the 

ability to mobilize individuals and groups to 

achieve missions and goals 

 Organizational dynamics and diversity 

 Career development support and empowerment 

for nurses 

 Quality of health care and nursing, including 

investigating the relationship among structures, 

processes, and outcomes 
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Introduction and Organization 
 

  This department was established in 1992. Three 

faculty members currently serve the department: a 

professor, a lecturer, and an assistant professor. 

Enrolled at present are 1 doctoral student, and 1 

administrative staff. 

 

Education 
 

1. Graduate Courses, School of Health Sciences and 

Nursing (credit hours) 

Advanced Family Nursing I (2) 

Advanced Family Nursing II (2) 

Laboratory and/or Field Work on Family Nursing 

(16) 

Practicum in Translational Research Nursing (2) 

2. Undergraduate Courses for Students in the School 

of Integrated Health Sciences (credit hours) 

Family Health (2) 

Health Communication (1) 

3. Undergraduate Courses for Nursing Students in the 

School of Integrated Health Sciences (credit hours) 

Pediatric and Child Health Nursing (4) 

Clinical Practicum in Pediatric and Child Health 

Nursing (2) 

Integrated Clinical Practicum in Nursing (1) 

 

Research 
 

  Our department research family with health 

problems, developmental task or encounter with 

changes in the community to which the family belongs. 

We aim to reveal the fluctuation that have occurred in 

the family system and create family support. Our 

on-going, specific research theme include the 

following: 

1. Mental health and childcare Support during 

family formation; 

2. Development and dissemination of nursing care 

focusing on attachment styles; 

3. Family violence and gender-based violence 

4. QOL for cancer patients and their families; 

5. Development of a Pediatric Quality of Life (QOL) 

Inventory for children with chronic illness and 

their parents; 

6. Lifetime support for survivors of childhood 

cancer and their families: treatment and care in 

their late effects, special needs education, and 

working; 

7. Transitional care for children, adolescent and 

young adult with childhood-onset chronic 

diseases; 

8. Research about prevention of deterioration of 

postpartum depression, child abuse and neglect; 

9. Support for bereavement from family members. 

 

Regarding the "Development and dissemination of 

nursing care focusing on attachment style," we have 

been disseminating the Attachment Style Interview 

(ASI) developed by Professor Bifilco in the UK which 

is translated into Japanese version as ASI-J. We also 
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completed a translated version of the ASI-J for 

children between 2019 and 2021, and conducting its 

reliability and validity studies. Currently, we are 

conducting online training of the ASI-J for researchers, 

clinical practitioners, and graduate students. 

Regarding research on family violence, we have 

developed a scale to measure family poly-

victimization which means the co-occurrence of 

different types of violence, such as intimate partner 

violence, child abuse and elder abuse. In addition, we 

have developed a Training program for Child Abuse 

Prevention for citizens (TCAP-C) and tested the 

effectiveness. Since 2017, we have been conducting 

an international collaboration study with international 

scholars from eleven countries, to identify trauma 

recovery pathways after gender-based violence. 

Studies focusing on transition such as “Transitional 

care for children, adolescent and young adult with 

childhood-onset chronic diseases” in patients with 

child chronic diseases has been conducted since 2016. 

We established a transition outpatient clinic in the 

University of Tokyo Hospital in June 2016 and have 

been providing transitional cares for patients with 

congenital heart disease, epilepsy, chromosomal 

abnormality, hematologic disease, and endocrine 

disease in the clinic. We also developed the tool “My 

Health Passport” in order for patients to summarize 

the information about their disease and share their 

experiences with others (e.g., friends and coworkers) 

and established evidence of its effectiveness. We 

collaborate with the evidence-based clinic, with regard 

to research, practice and graduate education.  

In addition, we hold bimonthly family nursing 

research seminar, whereby deeper understanding of 

family nursing practice and research are promoted. In 

this we aim to enhance the quality of clinical practice 

and research in family nursing and contribute to the 

establishment of the science of family nursing. 
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Introduction and Organization 
 

The Department of Community Health Nursing was 

established in June 1992. The educational program for 

the public health nurse license has been established in 

the master's program of the graduate school since 

2014. Our department is also in charge of this 

program. 

 

Teaching activities 
 

Our department aims to educate public health nurses 

with a research mindset and researchers with a public 

health nurse mindset. In the undergraduate program, 

we teach basic methods and theories of health 

promotion for individuals, families, and specific 

populations living in the community. The titles are as 

follows: Home Health Nursing, Community Health 

Nursing, Home Health Nursing Practice. There is a 

total of four credits of lecture and two credits of 

practicum.  

 

In the graduate program, we teach about the advanced 

methods and theories in community health nursing 

and public health nursing. The titles are as follows: 

Advanced Community Health Nursing I, II, Advanced 

Community Health Nursing Seminar I, II and Practice 

I, II. There are a total of 12 credits: 4 credits of lecture 

and 8 credits of exercises and practical training. 

 

We also offer an additional nine types of lecture/

practical training as a part of the education program 

for public health nurse licenses. The titles are as 

follows: Skills for Public Health Nursing I, II, Public 

Health Nursing I, II, III, Ⅳ, Public Administration for 

Nurses, Public Health Nursing Practice I, II. There are 

13 credits of lecture and five credits of practicum. 

We also supervise undergraduate/graduate students 

with their thesis. 

 

Research activities 
 

We conduct research to improve health and quality of 

life by understanding the nursing needs of people 

living in the community and those receiving care at 

home on an individual basis, as well as the needs of 

families, groups, and the community as a whole. In an 

aging society with a declining birth rate, it is 

important to support the independence of the older 

adults and prevent the need for nursing care. In 

addition, we aim to create community care systems 

that enable people with physical and mental 

disabilities to live well in their own familiar 

communities. It is also essential to support children 

throughout the community so that they can grow and 

develop healthily. Our research we are engaged in 
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contributes to the creation of a society that is 

conducive to a comfortable living environment, 

addressing the evolving needs of society and the 

times.  

Our research is supported by a Grant-in-Aid for 

Scientific Research from the Ministry of Education, 

Culture, Sports, Science and Technology, Ministry of 

Health, Labour and Welfare, and other foundations. 

 

Ongoing research projects in our department are listed 

below. 

 

1. Improving public health nursing practice and 

building care systems  

 Algorithms and evaluation methods for public 

health nursing activities using information  

and communication technology 

 Comprehensive community care systems 

 

2. Development, evaluation and dissemination of 

programs to solve health problems at different stages 

of life  

 Programs to protect the health of community 

residents 

 Injury prevention for infants and toddlers  

 Dementia education programs in the 

community 

 

3. Study on the development of professional 

competencies and skills of public health nurses  

 Policy making and project development by 

public health nurses  

 Elucidation of skills and tacit knowledge of 

public health nurses 

 

4. Cutting-edge issues that do not fit into conventional 

frameworks 

 VR-based home visit learning materials for 

nursing students  

 

5. The "Zero Missed Hip Dislocations in Infants" 

Project 

To achieve our goal of preventing missed hip 

dislocation in newborns and infants, we're working 

together with experts in nursing, medicine, and 

engineering. Our goal is to develop a screening system 

that can be used by public health nurses and midwives 

during their visits to newborns. We are also focusing 

on developing a comprehensive community-based 

approach to early treatment of this condition. 
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Introduction and Organization 
 

The Department of Adult Health Nursing/ Palliative 

Care Nursing has almost 50 years of history and 

tradition. Originally, the department was started as the 

Department of Adult Health in 1965 and it underwent 

several re-organizations. The current structure with 

two sub-divisions of Adult Health Nursing and 

Palliative Care Nursing was started in 2006. Further, 

Adult Health Nursing was renamed to Gerontological 

Home Care and Long-term Care Nursing in 2016. 

Noriko Yamamoto-Mitani has been responsible for 

administration as a department chair since 2012. 

 

Education 
 

In the undergraduate program, our department is in 

charge of the lectures and clinical practicums for adult 

health nursing. In graduate education, we aim to 

educate students into independent researchers and 

competent clinicians who effectively use research. For 

this purpose, we respect each student’s research 

interest that they derived from their clinical 

experiences. Students complete their master’s thesis or 

doctoral dissertation by developing a research 

question from their own scientific interests regarding 

nursing practice for older people or adults in the 

chronic stage. 

In education, we emphasize the critical thinking 

process as a researcher who conducts unique and 

original research: from cultivating perspectives as a 

researcher to coming up with original research topics, 

developing research topics into unique research 

questions/ hypotheses, choosing appropriate research 

methods, and developing valid research protocols. 

 

Research 
 

In research, we aim to contribute to the develop-

ment of nursing science and improvement in the 

quality of nursing practice through collaborative 

research with clinicians. Specifically, we aim to 

develop new nursing knowledge grounded on 

Japanese culture, as needed in tomorrow’s aged 

society. Faculty members conduct studies on various 

topics in the field of adult and gerontological nursing.  

Regarding methods, besides conventional statistical 

methods, we often utilize qualitative methods to 

understand the experiences of individual patients 

and/or nurses and to conceptualize and theorize them.  
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1) Quality assurance and improvement for long-term 

care for older people 

The goal of long-term care nursing is to allow older 

adults to live as high-quality lives as possible, even 

with diseases/disabilities; the paradigm of long-term 

care is different from that of acute care which 

typically aims to have the patients recover promptly 

from disease conditions. There has not been enough 

attention to long-term care nursing in today’s 

healthcare practice; there has been little research on 

quality assurance and improvement in the long-term 

care field in Japan. In this department, we have been 

conducting multiple studies on long-term care in 

facilities and homecare nurse agencies regarding care 

quality assurance and improvement.  

First, we attempt to develop intervention models to 

improve care quality in close collaboration with 

clinicians, including nurses and care workers. We aim 

to develop sustainable systems to improve their daily 

care practice, collaborating with nurses at long-term 

care facilities and homecare nurse agencies. 

Second, we develop indicators to assess the quality 

of long-term care, including home care nursing. We 

have been developing them as a part of the overall 

assessment system needed for long-term care nursing. 

Quality assurance and improvement for long-term 

care facilities and home-care nurse agencies grow in 

importance, given the educational opportunities for 

healthcare providers working at long-term care 

facilities and homecare nurse agencies are limited 

compared to those working at critical hospitals.  

2) Establishing a case study method to develop 

nursing science from clinical sites  

We attempt to develop a new research method that 

clinicians could use to conduct effective case studies. 

Although case study has been used for a long time, it 

has not had a standardized method. We aim to develop 

a protocol for conducting a case study that contributes 

to developing nursing science.  

3) Establishment of support systems for older people 

in the integrated community care 

In the Japanese aged society, establishing a local 

structure supporting the life of older people in the 

community is an urgent need. In collaboration with 

different stakeholders, we strive to create programs 

that aim to build a dementia-friendly community 

(DFC). As part of this effort, we developed and 

evaluated a dementia awareness program for local 

residents that uses virtual reality (VR) technology to 

provide a first-person experience from the perspective 

of a person with dementia. As a next step, we are 

expanding the scope of the program from local 

residents to nurses working at healthcare institutions, 

nursing students, and children, and are modifying and 

evaluating the program to suit each target group. 

 

4) Creating a workplace that supports care-work 

balance  

In a super-aging society, the number of people car-

ing for family members while working is increasing. 

Therefore, we are working on the development of 

e-learning programs to create a workplace that sup-

ports the balance between nursing care provision and 

work. Through e-learning, we are developing content 

that allows students to learn not only about nursing 

care, but also about how to respond as colleagues and 

superiors, and how to create a workplace. In the next 

fiscal year, we plan to intervene through an e-learning 

program developed as workplace training for compa-

nies and local governments and evaluate its effect. 

 

5) Examination of care provision systems for the 

future spread of infectious diseases such as 

COVID-19 

The COVID-19 pandemic has had many effects on 

nursing, medical, and long-term care systems 

worldwide. We conduct research from the following 

two perspectives, targeting Japan and overseas. The 

first perspective is to grasp the actual situation of 

COVID-19 response in long-term care facilities 

worldwide. The second perspective is to examine the 

support systems and issues of home-visit nursing 

stations and public health centers for COVID-19 home 

care patients in Japan. In order to prepare for the next 

infectious disease crisis, we aim to grasp the actual 

situation of the care system during the spread of 

emerging infectious diseases and propose 

countermeasures. 

 

We also conduct studies on a range of topics in 

nursing of chronic conditions, from preventive to 

end-of-life phase. We have been conducting studies 
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which are expected to allow us to understand the state 

of individuals who require nursing in those periods 

and investigate effective and efficient nursing care for 

such individuals. 
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Introduction and Organization 
 

The Department of Midwifery and Women’s Health 

was established in 2002. 

It has 4 faculty members introduced above, 1 JSPS 

postdoctoral fellowship for overseas researcher, 17 

graduate students (8 in master’s courses, 9 in doctoral 

courses), and 10 visiting researchers. 

 

Teaching activities 
 

We have graduate and undergraduate courses. 

 

1. Graduate Courses, School of Health Sciences and 

Nursing 

1) Advanced Midwifery and Women’s Health I  

(2 credits, lectures) 

2) Advanced Midwifery and Women’s Health II  

(2 credits, lectures) 

 

2. Graduate Courses, School of Health Sciences and 

Nursing for midwifery 

1) Midwifery I (2 credits, lectures) 

2) Midwifery II (2 credits, lectures)  

3) Midwifery III (2 credits, lectures)  

4) Midwifery IV (2 credits, lectures)  

5) Midwifery V (2 credits, lectures)  

6) Midwifery VI (1 credit, lectures)  

7) Clinical Practicum of Administration for 

Midwifery (1 credit, practices)  

8) Clinical Practicum in Midwifery I  

(2 credits, practices)  

9) Clinical Practicum in Midwifery II  

(8 credits, practices)  

 

3. Undergraduate Courses of Nursing, School of 

Health Sciences and Nursing 

1) Maternal-Newborn Nursing (2 credits, lectures) 

2) First AID course (1 credit, lecture) 

3) Clinical Practicum in Maternal-Newborn 

Nursing (2 credits, practices)  

 

Research activities 
 

Our research activities encompass the field of 

maternal and child health emphasizing on the 

promotion of women’s health and quality of life at 

every stage of life.  

We aim to conduct the following research projects: 

1. Creating evidence of health guidance during 

pregnancy 

1) Healthy lifestyle: Adequate maternal nutrition, 
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weight management, exercise, physical activity, 

sleep, and mental health are needed to ensure a 

healthy lifestyle among pregnant women. 

 We aim to conduct the Japan Pregnancy, Eating, 

Activity, Cohort Study (J-PEACH study) to 

provide evidence for appropriate health 

guidance. It investigates maternal body weight, 

glucose and lipid metabolite biomarkers, 

nutritional intakes, and physical activities to 

optimize weight management and a healthy 

lifestyle during pregnancy to prevent adverse 

perinatal outcomes including low birth weight. 

 

2.  Development of a support system for reliable 

childbirth 

1) Midwifery care for positive childbirth experi-

ences  

 This study evaluates the care provided by 

midwife-led system and in-hospital midwifery 

clinic with the aim of building a positive and 

efficient midwifery care for a positive birth 

experience for the mother. 

2) “Fear of childbirth” and psychosocial factors 

among pregnant Japanese women 

 This study aims to identify the psychosocial risk 

factors of intense fear of childbirth. 

3) Development of assessment methods of birth 

canal using transperineal ultrasonography 

 This study aims to develop the objective 

assessment methods of birth canal and the 

association of birth canal and delivery mode 

using transperineal ultrasonography. 

4) Development of the strategy for safe delivery in 

El Salvador 

 To reduce the maternal mortality ratio in El 

Salvador, a program for humanized childbirth 

based on scientific evidence that leads to 

maternal safety and comfort during childbirth is 

developed. 

5) Evaluation of learning efficacy of Virtual 

Reality on midwifery education 

 Collaborative research between the University 

of the Sunshine Coast, Queensland, Australia 

and the Waikato Institute of Technology, New 

Zealand is conducted to create and evaluate 

educational content related to midwifery using 

virtual reality technology. Furthermore, a 360° 

camera is being used to create teaching materials 

and to study its effectiveness in midwifery 

education. 

6) Development and effectiveness of an online 

Japanese version of mindfulness-based childbirth 

and parenting program 

 This study aims to develop a short online 

Japanese version of the Mindfulness-Based 

Childbirth and Parenting (MBCP) program and 

to investigate the program’s effectiveness on 

women’s prenatal mental health. 

3. Development of a support system for postpartum 

body management 

1) Pelvic floor disorders among postpartum women 

This study evaluates the effect of pelvic floor 

muscle training in prevention of postpartum 

pelvic floor disorders (e.g., urinary inconti-

nence). Furthermore, this study aims to develop 

and implement a pelvic floor muscle training 

program. 

 

4. Development of a support system for women’s 

health 

1) Health Support for working mothers and women 

 This study investigates the cadences of daily life 

and conditions of sleep such as excessive 

daytime sleepiness and other related factors 

among working mothers. Furthermore, it also 

explores factors associated with work 

engagement among working pregnant women. 

2) Support for breastfeeding mothers and babies 

This study aims to develop the Japanese version 

of the Infant Breastfeeding Assessment Tool 

(IBFAT), to assess the instinctive feeding 

behavioral reflexes of newborns, and explore 

factors affecting the IBFAT. 

 

5. Creating evidence of health guidance for neonatal 

skin care 

1) Development of an effective skin care 

intervention to prevent neonatal skin problems. 

 This study investigates the effect of following a 

moisturizing skincare routine on improving skin 

barrier functions among healthy neonates. 

Moreover, we will investigate the relationship 

between newborns’ skin problems and allergies 
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(i.e., food allergy or atopic dermatitis). 

2) Effect of skincare on skin barrier function and 

normal bacterial flora 

This study investigates the effect of skin care, 

including bathing, on infants’ skin. It focuses on 

skin barrier function and normal bacterial flora 

as a skin condition. 
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Introduction and Organization 
 

Our department was firstly established as Depart-

ment of Fourth Clinical Medical Nursing in School of 

Health Care and Nursing in 1957. When the School of 

Health Care and Nursing was reorganized as the 

School of Health Sciences in 1965, the department 

was renamed Department of Mental Health. In 1992, 

as School of Health Sciences became The School of 

Health Science and Nursing, Department of Mental 

Health became Department of Mental Health and 

Psychiatric Nursing. As the result of the shift to the 

chair system of the Graduate School of Medicine in 

1996, two departments were established, Department 

of Mental Health and Department of Psychiatric 

Nursing. Faculty, staff, and students of two depart-

ments have been working cooperatively ever since. 

Our department currently has two faculty 

members introduced above, a project research 

associate, part-time lecturers, visiting research fellows, 

4 doctoral course students, 4 master course students, 

and research associates. 

Our department’s mission comprises two 

elements. One is to provide education and research 

training in mental health and psychiatric nursing to 

undergraduate and graduate students in order to 

prepare students to assume leadership roles in nursing 

clinical practice, administration, teaching, and 

research in this field. The other is to conduct clinical 

research in the fields of psychiatric nursing and 

advance knowledge and theory through research. 

All activities of our department are conducted in 

collaboration with staff members in the Department of 

Mental Health.  

Education 
 

Our department is responsible for giving lectures 

on psychiatric nursing to undergraduate students. 

Other than lectures, our department provides students 

opportunities to practice psychiatric nursing activities 

in several relevant facilities. 

Our department is also obliged to educate 

graduate students in master and doctor programs in 

psychiatric nursing. To accomplish this objective, our 

department has a specialized lecture course on 

psychiatric nursing, and seminars on mental health 

and psychiatric nursing for graduate students. These 

activities are conducted and supervised by the faculty. 

In collaboration with the department of mental health, 

we also have the department seminar every 

Wednesday evening, where members provide the 

actual plans for their own research and discuss the 

topic.  

We also have a variety of study clubs. We have 

psychiatric nursing study club, study group for 

multi-level analysis, qualitative research study group, 

and so on. 
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Research 
 

Our research field covers mental health and 

psychiatric nursing. Our department has many 

research projects across diverse fields as follows: 

study of self-management in mental health; recovery 

in people with mental health difficulties; community 

support system for the people with mental health 

needs; peer support; stigma; social inclusion; mental 

health in people with substance use disorder or 

physical diseases; mental health in nurses or other 

workers; disaster mental health nursing; trauma-

informed care, and reducing the use of seclusion and 

restraint. We are conducting studies in collaboration 

with researchers in other institutions and universities. 

One of our research topics is "recovery," a 

concept that has proximity and overlap with quality of 

life among people who have experienced mental 

health difficulties. Recovery is a dynamic concept that 

includes restoring life, which means developing the 

individuals' aspirations for their life and getting back 

the life they want to live. In Japan, mental health care 

is changing and will increasingly need to emphasize 

the quality of life and recovery of those who have 

experienced mental health difficulties. 

Some examples of our research work on recovery 

include (1) Accumulating the narratives of people who 

have experienced mental illness. (2) Developing 

patient-reported outcome measures that people with 

mental disorders feel are relevant to their lives. (3) 

Developing practices that enhance the well-being of 

people with and without mental disorders. We are also 

involved in a range of other projects. 

It is necessary to pursue research involving 

people who have experience of mental health 

difficulties. We are co-producing research with people 

who have experienced mental health difficulties 

(patient and public involvement in designing and 

conducting research). There is a need to share the 

premise that any person's thoughts and opinions are 

important and valuable. We aim to improve mental 

health and medical welfare and to contribute to the 

realization of a society in which individuals feel that 

they are respected as they are. 

 

Publications 
 
1. Iiyama S, Izutsu T, Miyamoto Y, Benavidez JRM, 

Tsutsumi A. Effectiveness of Psychological First 

Aid e-Orientation among the General Population 

in Muntinlupa, the Philippines. International 

Journal of Environmental Research and Public 

Health. 2023;20(2):983. doi:10.3390/ijerph20020983 

2. Yamaguchi S, Abe M,Kawaguchi T, Igarashi M, 

Shiozawa T, Ogawa M, Yasuma N, Sato S, 

Miyamoto Y,Fujii C. Multiple stakeholders’ 

perspectives on patient and public involvement in 

community mental health services research: a 

qualitative analysis. HealthExpect. 2022; 25: 

1844- 1860. doi:10.1111/hex.13529 

3. Chiba R, Funakoshi A,Miyamoto Y. The 

Preliminary Efficacy of a Program to Facilitate 

Benefit Findingfor People with Mental Illness: A 

Pilot Randomized Controlled Trial in 

Japan.Healthcare. 2022; 10(8):1491. PMID: 

36011148. doi:10.3390/healthcare10081491 

4. Hazumi M, Okazaki E, Usuda K, Kataoka M, 

Nishi D. Relationship between attitudes toward 

COVID-19 infection, depression and anxiety: a 

cross-sectional survey in Japan. BMC Psychiatry. 

2022;22(1):798. Published 2022 Dec 19. doi:

10.1186/s12888-022-04474-1 

5. Mascayano F, van der Ven E, Moro MF, Schilling 

S, Alarcón S, Barathie JA, Alnasser L, Asaoka H, 

Ayinde O, Balalian AA, Basagoitia A, Brittain K, 

Dohrenwend B, Durand–Arias S, Eskin M, 

Fernández–Jiménez E, Freytes M, Giménez L, 

Gisle L, Hoek HW, Jaldo R, Lindert J, 

Maldonado H, Martínez -Alés G, Martínez 

-Viciana C, Mediavilla R, McCormack C, Myer L, 

Narvaez J, Nishi D, Ouali U, Puac-Polanco V, 

Ramírez J, Restrepo-Henao A, Rivera -Segarra E, 

Rodríguez AM, Saab D, Seblova D, Tenorio A, 

Valeri L, Alvarado R, Susser E, On behalf of the 

HEROES group. The impact of the COVID-19 

pandemic on the mental health of healthcare 

workers: study protocol for the COVID-19 

HEalth caRe wOrkErS (HEROES) study. Social 

Psychiatry and Psychiatric Epidemiology. 2022 

Mar;57(3):633-645. 

6. Harris MG, Kazdin AE, Munthali RJ, Vigo DV, 

Hwang I, Sampson NA, Al-Hamzawi A, Alonso J, 



 327

Andrade LH, Borges G, Bunting B, Florescu S, 

Gureje O, Karam EG, Lee S, Navarro-Mateu F, 

Nishi D, Rapsey C, Scott KM, Stagnaro JC, 

Viana MC, Wojtyniak B, Xavier M, Kessler RC. 

Perceived helpfulness of service sectors used for 

mental and substance use disorders: Findings 

from the WHO World Mental Health Surveys. Int 

J Ment Health Syst. 29;16(1), 2022 

7. Shiba K, Daoud A, Kino S, Nishi D, Kondo K, 

Kawachi I. Uncovering heterogeneous associations 

of disaster-related traumatic experiences with 

subsequent mental health problems: A machine 

learning approach. Psychiatry Clin Neurosci. 

2022 Apr;76(4):97-105. 

8. Kazdin, A. E., Wu, C.-S., Hwang, I., 

Puac-Polanco, V., Sampson, N. A., Al-Hamzawi, 

A., Alonso, J., Andrade, L. H., Benjet, C., 

Caldas-de-Almeida, J.-M., de Girolamo, G., de 

Jonge, P., Florescu, S., Gureje, O., Haro, J. M., 

Harris, M. G., Karam, E. G., Karam, G., 

Kovess-Masfety, V., Lee, S., McGrath, J. J., 

Navarro-Mateu, F., Nishi, D., Oladeji, B. D., 

Posada-Villa, J., Stein, D. J., Üstün, T. B., Vigo, 

D. V., Zarkov, Z., Zaslavsky, A. M., Kessler, R. 

C., and the WHO World Mental Health Survey 

collaborators. (2021). “Antidepressant use in 

low- middle- and high-income countries: a World 

Mental Health Surveys report.” Psychological 

Medicine [Epub ahead of print] 

9. Tsuno K, Okawa S, Matsushima M, Nishi D, 

Arakawa Y, Tabuchi T. The effect of social 

restrictions, loss of social support, and loss of 

maternal autonomy on postpartum depression in 

1 to 12-months postpartum women during the 

COVID-19 pandemic. J Affect Disord. 2022 Jun 

15;307:206-214. doi: 10.1016/j.jad.2022.03.056. 

10. Kessler, R. C., Kazdin, A. E., Aguilar-Gaxiola, S., 

Al-Hamzawi, A., Alonso, J., Altwaijri, Y. A., 

Andrade, L. H., Benjet, C., Bharat, C., Borges, G., 

Bruffaerts, R., Bunting, B., Caldas de Almeida, J. 

M., Cardoso, G., Chiu, W. T., Cía, A., Ciutan, M., 

Degenhardt, L., de Girolamo, G., de Jonge, P., de 

Vries, Y. A., Florescu, S., Gureje, O., Haro, J. M., 

Harris, M. G., Hu, C., Karam, A. N., Karam, E. 

G., Karam, G., Kawakami, N., Kiejna, A., 

Kovess-Masfety, V., Lee, S., Makanjuola, V., 

McGrath, J. J., Medina-Mora, M. E., 

Moskalewicz, J., Navarro-Mateu, F., Nierenberg, 

A. A., Nishi, D., Ojagbemi, A., Oladeji, B. D., 

O’Neill, S., Posada-Villa, J., Puac-Polanco, V., 

Rapsey, C., Ruscio, A. M., Sampson, N. A., Scott, 

K. M., Slade, T., Stagnaro, J. C., Stein, D. J., 

Tachimori, H., ten Have, M., Torres, Y., Viana, M. 

C., Vigo, D. V., Williams, D. R., Wojtyniak, B., 

Xavier, M., Zarkov, Z., Ziobrowski, H. N., and 

the WHO WMH survey collaborators. (In Press). 

Patterns and correlates of patient-reported 

helpfulness of treatment for common mental and 

substance use disorders in the WHO World 

Mental Health Surveys.World Psychiatry. 2022 

Jun;21(2):272-286. 

11. Nishi D. Desire for Shorter Life Expectancy 

From a Mental Health Perspective. J Epidemiol. 

2022 Sep 30. doi: 10.2188/jea.JE20220197. Epub 

ahead of print. PMID: 36184557. 

12. Nishi D, Imamura K, Watanabe K, Obikane E, 

Sasaki N, Yasuma N, Sekiya Y, Matsuyama Y, 

Kawakami N. The preventive effect of 

internet-based cognitive behavioral therapy for 

prevention of depression during pregnancy and in 

the postpartum period (iPDP): a large scale 

randomized controlled trial. Psychiatry Clin 

Neurosci. 2022 Nov;76(11):570-578. doi: 

10.1111/pcn.13458. Epub 2022 Sep16. PMID: 

36114656. 

13. Hazumi M, Usuda K, Okazaki E, Kataoka M, 

Nishi D. Differences in the Course of Depression 

and Anxiety after COVID-19 Infection between 

Recovered Patients with and without a 

Psychiatric History: A Cross-Sectional Study. Int 

J Environ Res Public Health. 2022 Sep 8;

19(18):11316. doi: 10.3390/ijerph191811316. 

PMID: 36141588; PMCID: PMC9517442. 

14. Obikane E, Watanabe K, Nishi D, Kawakami N. 

Adverse childhood experiences and personal 

values in adolescence: a cross-sectional study 

using community adult samples in Japan. Pediatr 

Int. 2022 Sep 27:e15370. doi: 10.1111/ped.15370. 

Epub ahead of print. PMID: 36165851. 

15. Sasaki N, Inoue A, Asaoka H, Sekiya Y, Nishi D, 

Tsutsumi A, Imamura K. The Survey Measure of 

Psychological Safety and Its Association with 

Mental Health and Job Performance: A Validation 

Study and Cross-Sectional Analysis. Int J 



 328 

Environ Res Public Health. 2022 Aug 11;19(16):

9879. doi: 10.3390/ijerph19169879. PMID: 

36011522; PMCID: PMC9407795. 

16. Carrozzino D, Christensen KS, Patierno C, 

Woźniewicz A, Møller SB, Arendt ITP, Zhang Y, 

Yuan Y, Sasaki N, Nishi D, Berrocal Montiel C, 

Ceccatelli S, Mansueto G, Cosci F. Cross-cultural 

validity of the WHO-5 Well-Being Index and 

Euthymia Scale: A clinimetric analysis. J Affect 

Disord. 2022 Aug 15;311:276-283. doi: 10.1016/

j.jad.2022.05.111. Epub 2022 May 21. PMID: 

35609763. 

17. Sarris J, Ravindran A, Yatham LN, Marx W, 

Rucklidge JJ, McIntyre RS, Akhondzadeh S, 

Benedetti F, Caneo C, Cramer H, Cribb L, de 

Manincor M, Dean O, Deslandes AC, Freeman 

MP, Gangadhar B, Harvey BH, Kasper S, Lake J, 

Lopresti A, Lu L, Metri NJ, Mischoulon D, Ng 

CH, Nishi D, Rahimi R, Seedat S, Sinclair J, Su 

KP, Zhang ZJ, Berk M. Clinician guidelines for 

the treatment of psychiatric disorders with 

nutraceuticals and phytoceuticals: The World 

Federation of Societies of Biological Psychiatry 

(WFSBP) and Canadian Network for Mood and 

Anxiety Treatments (CANMAT) Taskforce. 

World J Biol Psychiatry. 2022 Jul;23(6):424-455. 

doi: 10.1080/15622975.2021.2013041. Epub 

2022 Mar 21. PMID: 35311615. 

18. Bruffaerts R, Harris MG, Kazdin AE, Vigo DV, 

Sampson NA, Chiu WT, Al-Hamzawi A, Alonso J, 

Altwaijri YA, Andrade L, Benjet C, de Girolamo 

G, Florescu S, Haro JM, Hu CY, Karam A, 

Karam EG, Kovess-Masfety V, Lee S, McGrath 

JJ, Navarro-Mateu F, Nishi D, O’Neill S, 

Posada-Villa J, Scott KM, Have MT, Torres Y, 

Wojtyniak B, Xavier M, Zarkov Z, Kessler RC; 

WHO World Mental Health Survey Collaborators. 

Perceived helpfulness of treatment for social 

anxiety disorder: findings from the WHO World 

Mental Health Surveys. Soc Psychiatry Psychiatr 

Epidemiol. 2022 Oct;57(10):2079-2095. doi: 

10.1007/s00127-022-02249-3. Epub 2022 Mar 9. 

PMID: 35262761; PMCID: PMC9458773. 

19. Kataoka M, Kotake R, Asaoka H, Miyamoto Y, 

Nishi D. Reliability and Validity of the Japanese 

Version of the Attitudes Related to 

Trauma-Informed Care (ARTIC-10) Scale. J 

Trauma Nurs. 2022 Nov-Dec 01;29(6):312-318. 

doi: 10.1097/JTN.0000000000000684. PMID: 

36350170; PMCID: PMC9653105. 

20. Asaoka H, Koido Y, Kawashima Y, Ikeda M, 

Miyamoto Y, Nishi D. Association between 

clinical decision for patients with COVID-19 and 

post-traumatic stress symptoms among healthcare 

professionals during the COVID-19 andemic. 

Environmental and Occupational Health Practice. 

in press. doi:10.1539/eohp.2022-0018-OA 

21. Asaoka H, Sasaki N, Imamura K, Kuroda R, 

Tsuno K, Kawakami N. Effects of workplace 

measures against COVID-19 on psychological 

distress of full-time employees: A 12-month 

prospective study in the COVID-19 pandemic. 

Scand J Work Environ Health. 2022 May 16:4030. 

doi: 10.5271/sjweh.4030. 

22. Nozawa K, Ishii A, Asaoka H, Iwanaga M, 

Kumakura Y, Oyabu Y, Shinozaki T, Imamura K, 

Kawakami N, Miyamoto Y. Effectiveness of an 

Online Peer Gatekeeper Training Program for 

Postsecondary Students on Suicide Prevention in 

Japan: Protocol for a Randomized Controlled 

Trial. JMIR Res Protoc. 2022 Apr 26;11(4):

e34832. doi: 10.2196/34832. 

23. Iida M, Sasaki N, Imamura K, Kuroda R, Tsuno 

K, Kawakami N. COVID-19-Related Workplace 

Bullying and Customer Harassment Among 

Healthcare Workers Over the Time of the 

COVID-19 Outbreak: A Eight-Month Panel 

Study of Full-Time Employees in Japan. J Occup 

Environ Med. 2022 May 1;64(5):e300-e305. doi: 

10.1097/JOM.0000000000002511. Epub 2022 

Feb 9. PMID: 35143454. 

24. Yasuma N, Shiozawa T, Ogawa M, Abe M, 

Igarashi M, Kawaguchi T, Sato S, Nishi D, 

Kawakami N, Yamaguchi S, Fujii C. What 

outcomes in community mental health research 

are important to caregivers of people with 

schizophrenia? An exploratory qualitative analysis 

of an online survey. Neuropsychopharmacol Rep. 

2022 Oct 10. doi: 10.1002/npr2.12295. Epub 

ahead of print. PMID: 36217559. 

25. Takano A, Miyamoto Y, Shinozaki T, Matsumoto 

T, Kawakami N. Effects of a web-based relapse 

prevention program on abstinence: Secondary 

subgroup analysis of a pilot randomized 



 329

controlled trial. Neuropsychopharmacol Rep. 

2022 Sep;42(3):362-367. doi: 10.1002/npr2.

12272. Epub 2022 Jun 11. PMID: 35689457; 

PMCID: PMC9515705. 

26. de Vries YA, Al-Hamzawi A, Alonso J, Andrade 

LH, Benjet C, Bruffaerts R, Bunting B, de 

Girolamo G, Florescu S, Gureje O, Haro JM, 

Karam A, Karam EG, Kawakami N, Kovess-

Masfety V, Lee S, Mneimneh Z, Navarro-Mateu F, 

Ojagbemi A, Posada-Villa J, Scott K, Stagnaro 

JC, Torres Y, Xavier M, Zarkov ZN, Kessler RC, 

de Jonge P; WHO World Mental Health Survey 

collaborators. Transdiagnostic development of 

internalizing psychopathology throughout the life 

course up to age 45: a World Mental Health 

Surveys report. Psychol Med. 2022 Aug;52(11):

2134-2143. doi: 10.1017/S0033291720004031. 

Epub 2020 Nov 10. PMID: 33168122; PMCID: 

PMC9367642. 

27. Tsuji R, Nishi D, Sasaki N, Akiyama H, Kuroda 

R, Tsuno K, Imamura K, Kawakami N. 

Association between meal frequency with others 

and psychological distress during the COVID-19 

pandemic: A cross-sectional study. Psychiatry 

and Clinical Neurosciences Reports. 2022;1(4):

e61. 

28. Obikane E(*), Sasaki N(*), Imamura K, Nozawa 

K, Vedanthan R, Cuijpers P, Shimazu T, Kamada 

M, Kawakami N, Nishi D. Usefulness of 

Implementation Outcome Scales for Digital 

Mental Health (iOSDMH): Experiences from Six 

Randomized Controlled Trials. International 

Journal of Environmental Research and Public 

Health. 2022; 19(23) doi: https://doi.org/10.3390/

ijerph192315792. 

(*) These authors contributed equally to this 

work. 

29. Sasaki N, Ikeda M, Nishi D. Long-term influence 

of unintended pregnancy on psychological 

distress: a large sample retrospective cross-

sectional study. Archives of women’s mental 

health. 2022:1-9. doi: 10.1007/s00737-022-

01273-1 

30. Sasaki N, Imamura K, Watanabe K, Hidaka Y, 

Ando E, Eguchi H, Inoue A, Tsuno K, Komase Y, 

Iida M, Otsuka Y, Sakuraya A, Asai Y, Iwanaga 

M, Kobayashi Y, Inoue R, Shimazu A, Tsutsumi 

A, Kawakami N. The impact of workplace 

psychosocial factors on menstrual disorders and 

infertility: a protocol for a systematic review and 

meta-analysis. Systematic reviews. 2022;11(1):

195. 

31. Sasaki N, Tabuchi T, Okubo R, Ishimaru T, 

Kataoka M, Nishi D. Temporary employment and 

suicidal ideation in COVID-19 pandemic in 

Japan: A cross-sectional nationwide survey. 

Journal of occupational health. 2022;64(1):

e12319. 

32. Hidaka Y, Kawakami N, Watanabe K, and Nishi 

D. 2022. The association between premenstrual 

syndrome before pregnancy and antenatal 

depression: A cross‐sectional study with 

pre-recorded information. Psychiatry and Clinical 

Neurosciences Reports, 1(3), p.e27. 

33. Imamura K, Sasaki N, Sekiya Y, Watanabe K, 

Sakuraya A, Matsuyama Y, Nishi D, Kawakami 

N. The Effect of the Imacoco Care Psychoeduca-

tion Website on Improving Psychological 

Distress Among Workers During the COVID-19 

Pandemic: Randomized Controlled Trial.JMIR 

Form Res. 2022 Mar 10;6(3):e33883. doi: 

10.2196/33883. PMID: 35133972. 

34. Iida M, Watanabe K, Yeo SA, Yasuma N, Nishi D. 

& Kawakami N. Association of Personal Values 

in Adolescence with Subjective Health Status, 

Meaning in Life, and Life Satisfaction in 

Adulthood: A Cross‐sectional Study with 

Retrospective Recall. Japanese Psychological 

Research.2022. doi: 10.1111/jpr.12444 



 330 

Department of  
Gerontological Nursing /  
Wound Care Management 

 

 

Professor 

Gojiro Nakagami, Ph.D., R.N. 

Assistant Professor 

Mari Abe, Ph.D., R.N., Toshiaki Takahashi, Ph.D., R.N., Yuko Mugita, Ph.D., R.N. 

 

Homepage  http://www.rounenkango.m.u-tokyo.ac.jp/index-e.html 
 

 

Introduction and Organization 
 

The Department of Gerontological Nursing was 

established in June 2003, followed by the 

establishment of the Department of Wound Care 

Management in April 2006. We have been promoting 

the education of undergraduate and graduate students, 

clinical activities in hospitals relating to pressure 

injuries and diabetic foot, and research activities on 

the topics of gerontological nursing, wound care 

management, and nursing science and engineering.  

Our department has established several 

departments: Department of Life Support Technology 

(Molten), Department of Advanced Skin Care (Miss 

Paris), Department of Advanced Nursing Technology, 

Department of Skincare Science, and Department of 

Imaging Nursing Science. We have been promoting 

collaborative research among government, industry 

and academia, as well as integrating multiple 

disciplines across campus.  

In April 2017, the Global Nursing Research Center 

(GNRC) was established with the aim to create a 

transdisciplinary research and educational environ-

ment that fosters young researchers in nursing science 

in order to promote care innovation. Professor Sanada, 

former head of the department, served as the first 

director of the center until March 2022, and faculty 

staff members in our department have been involved 

in the Division of Care Innovation in GNRC as a 

concurrent position.  

The former head of the department, Professor 

Hiromi Sanada (currently Professor Emerita of the 

University of Tokyo) retired in March 2022, and 

Professor Gojiro Nakagami took over as the new head 

of this department in April 2022. Gerontological 

Nursing and Wound Care Management is currently 

headed by one professor and assisted by three 

assistant professors, a project academic specialist, an 

assistant clerk, seven part-time lecturers for 

undergraduate courses, and seven part-time lecturers 

for graduate courses. The student body consists of five 

doctoral course students and five master’s course 

students. Our mission statement is “We wish to create 

a society that respects the beauty of aging and 

recognizes it as to be a joyful process in life.”  

 

Teaching activities 
 

1. Undergraduate course 

For undergraduate education, our department takes 

part in lectures of Health Support Practice, Overview 

of Clinical Medicine, and Observation of Human 

Anatomy, as well as lectures, exercises, and clinical 

practice about gerontological nursing and nursing 

science and engineering. 

 

1) Health Support Practicum (W in 2nd yr; 1 

credit) 
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Nursing is a science of searching for ways to support 

health and the achievement of self-actualization, and it 

is practiced in various social situations, including 

hospitals, healthcare centers or medical facilities. The 

aim of this practicum is for students to understand the 

variety and wide potential of nursing, and to learn the 

methods and practices for health support through 

experiential learning of various types of nursing from 

the earliest stages of their nursing course. In 2022, we 

conducted an onsite and online practicum and the 

program included themes related to:  

a) Policy creation for solving problems confronted in 

nursing 

b) Health support service 

c) Nursing-based hospital management 

d) Development of medical devices for supporting 

patients’ lives. 

 

2) Overview of Clinical Medicine (S1 in 3rd yr; 2 

credits) 

The aim of this series of lectures is to learn the basic 

knowledge and thought processes for understanding 

clinical medicine, and to learn the pharmaceutics 

required for nursing practice. The main content 

themes in the 2022 session included: 

a) Introduction to surgical treatment 

b) Introduction to radiology 

c) Surgical anesthesia 

d) Perioperative management 

e) Clinical conditions 

f) Natural history and treatment of diseases 

g) Nursing pharmaceutics 

The above lectures were provided through cooperation 

from the departments at The University of Tokyo 

Hospital. 

 

3) Observation of Human Anatomy (A1 in 3rd yr; 1 

credit) 

The aim of this series of lectures is to gain a deeper 

understanding of life and learn about human anatomy 

through a careful examination of “death” and “disease,” 

as conceptual opposites of “life” and “health.” The 

main themes in the 2022 curriculum included: 

a) Introduction to anatomical pathology 

b) Case studies 

c) Introduction to anatomicopathological research 

d) Anatomy using ultrasound equipment 

e) Visit to specimen room 

 

4) Gerontological Nursing (A2 in 3rd yr; 2 credits) 

A series of lectures with the aim of understanding the 

physical, psychological, and social characteristics of 

the elderly population; to learn fundamental theories 

of gerontological nursing; and to promote an 

understanding of the ailments and conditions required 

to provide proper care to the elderly. The main themes 

covered in the 2022 session were as follows:  

a) Practical simulation for gerontological nursing 

b) Physical, psychological, and social characteristics 

of the elderly from a nursing standpoint 

c) Geriatric syndrome and nursing (i.e., dementia, 

walking disability, pressure injury, incontinence) 

d) Age-related changes in the physiological system 

e) Aging and dementia 

f) Aging and osteoporosis  

g) Aging and renal function, hypertension, and stroke 

h) Aging and cardiovascular disorders 

i) Aging and respiratory disorders 

j) Pharmacological management of the elderly 

k) Use of ultrasonography in nursing 

l) Nutritional management for the elderly  

m) Relationship-building and communication skills 

with the elderly 

A portion of the above lectures was provided through 

cooperation from the Department of Geriatric 

Medicine and other departments at The University of 

Tokyo Hospital. 

 

5) Clinical Practicum in Gerontological Nursing 

(A1 in 4th yr; 2 credits) 

The aim of this practicum is to gain the holistic 

understanding of the elderly, learn the perspective and 

role functions of nursing for the elderly, and be able to 

think about the issues and future of gerontological 

nursing. In 2022, the practice was conducted online 

and consisted mainly of online interviews and 

activities with senior volunteers, case scenario 

exercises, lectures on multidisciplinary cooperation in 

each geriatric care setting (hospital, geriatric health 

care facility, and home), remote observation of actual 

geriatric nursing care, practice ultrasound techniques 

that can be utilized in geriatric nursing, and gathering 

information and experience with the latest equipment 

and systems in nursing, caregiving, and healthcare. 
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2. Graduate course 

1) Gerontological Nursing I (S1; 2 credits) 

The main theme of Gerontological Nursing I in 2022 

was to understand the latest research related to the 

care of elderly persons and to discuss future perspec-

tives in gerontological nursing from three viewpoints: 

basic biology, engineering, and clinical nursing 

research. Recent research papers were selected from 

these three fields and critically evaluated. 

 

2) Gerontological Nursing II (A1; 2 credits) 

Gerontological Nursing II provided lectures regarding 

recent topics around gerontological medicine and 

nursing from broad viewpoints, including biological, 

individual, and social aspects, by part-time lecturers 

and specialists from each research field. The aim of 

this course was to understand and learn scientific 

ways of thinking about gerontological considerations 

of the future Japanese community. The main titles in 

2022 were as follows:  

a) Prevention of catheter failure using echo 

b) Nursing care innovation 

c) Biological nursing: skin blotting 

d) Nursing science and engineering for innovation of 

care in the super-aging society 

e) Care of cancer patients undergoing chemotherapy: 

Appearance care from the perspective of skin care 

f) Clinical issues and research findings in the 

community as a dermatology practitioner 

g) Clinical issues from a plastic surgery perspective 

with a focus on visiting physicians, and the latest 

wound care methods 

 

3) Wound Care Management I (S2; 2 credits) 

The main purpose of Wound Care Management I in 

2022 was to learn and deepen understanding of the 

basic knowledge required to carry out wound nursing 

research, as well as to develop a broad interest in new 

knowledge and acquire an attitude and methodology 

for self-study. The topics were as follows:  

a) Prediction and prevention of wounds 

b) Assessment of wounds 

c) Treatment and care of wounds 

d) Institutions and policies related to wound care and 

management 

 

4) Wound Care Management II (A2; 2 credits) 

Wound management includes the prediction and 

prevention of wound development, wound assessment, 

treatment, and care (including excretory care), 

requiring a wide range of knowledge from nurses 

engaged in wound management. Therefore, research 

in wound care nursing requires a multidisciplinary 

approach that integrates different fields of nursing 

science and engineering. In this special lecture, 

students will learn the latest knowledge necessary for 

wound management, including basic research and 

practice, and will acquire scientific thinking ability 

and skills in wound nursing through discussions and 

exercises. Lectures, exercises, and discussions were 

held on (1) wound and skin assessment using 

equipment, and (2) pressure management and pressure 

injury prevention utilizing robotics technology. 

5) Master’s theses 

The following research themes were submitted in 

2022: 

 “Development of e-learning and pelvic floor muscle 

contraction automatic evaluation algorithm for 

pelvic floor muscle training biofeedback using 

self-performed ultrasound” 

 “Development of a skin temperature estimation 

system for a prediction method of pressure injury 

occurrence based on continuous body sensor data” 

 “Development and evaluation of a rapid skin taurine 

measurement device using skin blotting for the early 

detection of dehydration” 

  

6) Doctoral theses 

The following research themes were submitted in 

2022: 

 “The effectiveness of local low-frequency vibration 

on wound healing of full-thickness wounds in a 

hyperglycemic rat model” 

 “Predictive factors and characteristics of infusion 

site induration and subcutaneous edema among of 

the patients under outpatient chemotherapy” (in 

Japanese) 

 “Identification of itch-prone skin in dry skin-derived 

pruritus by detection of NGF/SEMA3A ratio”(in 

Japanese) 
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Research activities 
 

1. Activity policy 

Our gerontological nursing research focuses on those 

suffering from geriatric syndromes, such as pressure 

injuries, incontinence, malnutrition, pain, dysphagia 

and dementia. Our wound care management research 

focuses on pressure injuries, diabetic foot ulcers, and 

skin tears.  

The majority of our clinical research has been 

conducted at The University of Tokyo Hospital. We 

regularly participate in pressure injury multi-

disciplinary team rounds.  

Regarding international activities, our department 

has been promoting collaborative research with 

researchers in universities around the world. Our 

counterparts include Curtin University (Australia) 

University of Nottingham, and Universitas 

Muhammadiyah Pontianak in 2022.  

2. Research fields and themes in 2022 

1) Basic experimental studies: 

・Evaluation of wound condition using exudates 

・Skin blotting for analyzing dehydration 

・Cutaneous wound healing and diabetes mellitus 

・Investigation of the effect of cellular senescence on 

wound healing 

・Development of a novel method for controlling 

wound infection focusing on gene expression of 

bacteria and hosts 

2) Nursing engineering: 

・Sensing of the treatment environment and 

development of AI-based prediction models 

・ Non-invasive detection of tissue injury and 

pre-injury status using ultrasonography and thermo-

graphy 

・Development of apps using communication robots 

for the elderly 

・Development of an absorbent pad for the prevention 

of incontinence-associated dermatitis 

・Development of an educational system for new 

visiting nurses using XR technology 

3) Clinical studies: 

・Novel assessment technologies for pressure injuries 

・Establishment of an automated pelvic floor muscle 

contraction evaluation method using ultrasonography 

・Establishment of a novel assessment method for 

constipation using ultrasonography 

・Implementation of ultrasonography-based peripheral 

venous catheter placement techniques 

・Survey of the skin condition of wheelchair basketball 

athletes 

・Survey on the relationship between the microbiota in 

the bed environment and the development of 

pressure injury infections 

・Survey of the effectiveness of biofilm removal on 

wound healing 

・ Evaluation of the effectiveness of nurses who 

completed advanced nursing procedure training 

・Development of a tele-nursing system and clinical 

evaluation of its effectiveness 

 

Several awards were given for our research in 2022, as 

follows: 

Presentations 

・The 52nd Japanese Society for Wound Healing 

Research Encouragement Award (November 2022). 

Haba D, Qin Q, Minematsu T, Sanada H, Nakagami 

G. Verification of the effect of local low-frequency 

vibration stimulation on glucose metabolism and 

vasodilatation/neogenesis to promote healing of 

full-thickness wound in diabetic rats. (in Japanese) 

・ The Japanese Society of Physical Therapy 6th 

Symposium of Young Researchers Network Data 

Analysis Award (July 2022). Haba D, Qin Q, 

Nakagami G. New treatment strategy for diabetic 

foot ulcer based on promotion of glucose 

metabolism by local low-frequency vibration. (in 

Japanese) 

・31st Annual Meeting of the Japanese Society for 

Wound, Ostomy and Incontinence Management, 

Best Presentation Award, English Session (June 

2022). Haba D, Nakagami G, Qin Q, Minematsu T, 

Sanada H. Local low-frequency vibration promotes 

wound healing of a full-thickness wound in the 

diabetic rat. 

 

Papers 

・42nd Japan Academy of Nursing Science Academic 

Paper Award for Excellence (December 2022). 

Abe-Doi M, Murayama R, Kawamoto A, 

Komiyama C, Doorenbos A, Sanada H. Damage to 

subcutaneous tissue at the catheterization site 

during chemotherapy: A prospective observational 
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study using ultrasonography. Japan Journal of 

Nursing Science. 2021;e12436. 

・The 10th Society of Nursing Science and Technology 

Conference Award (October 2022). Higashimura S, 

Tamai N, Nakagami G, Tobe H, Sanada H. A pilot 

epidemiological study on chronic dehydration of 

older adults in a home care setting. Journal of 

Nursing Science and Engineering. 2022;9:123-135. 

・ The 10th Society of Nursing Science and 

Engineering Incentive Award (October 2022). 

Matsumoto M, Ishibashi K, Kitamura A, Tamai N, 

Miura Y, Takahashi T, Higashimura S, Nakagami G, 

Sanada H. An AI-based evaluation method of fecal 

retention for rectal echocardiographic videos taken 

by home care nurses. Journal of the Society of 

Nursing Science and Technology. Journal of 

Nursing Science and Engineering. 2021;9:34-46. 

(in Japanese) 

・The 10th Society of Nursing Science and Technology 

Incentive Award (October 2022). Koudounas S, 

Minematsu T, Mugita Y, Tomida S, Nakai A, 

Nakagami G, Sanada H. Inhibiting effect of 

synthetic urine on the growth and mobility of 

Pseudomonas aeruginosa, Escherichia coli, Proteus 

mirabilis and Klebsiella pneumoniae shifts to a 

promoting effect during culture. Journal of Nursing 

Science and Engineering. 2021;8:220-229. 

・Ohura Award of the Japanese Decubitus Ulcer 

Society (August 2022). Takizawa C, Kitamura A, 

Nakagami G, Matsumoto M, Hayashi C, Kawasaki 

A, Sanada H. The relationship between the 

temperature distribution detected by thermography 

and suspected deep tissue injuries. Japanese Journal 

of Pressure Ulcers. 2022;24(1):14-28. 

・Ohura Award of the Japanese Decubitus Ulcer 

Society (August 2022). Nakagami G, Yokota S, 

Kitamura A, Takahashi T, Morita K, Noguchi H, 

Ohe K, Sanada H. Supervised machine learning- 

based prediction for in-hospital pressure injury 

development using electronic health records: A 

retrospective observational cohort study in a 

university hospital in Japan. International Journal of 

Nursing Studies. 2021;119:103932. 
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Introduction and Organization 
 

As of March 2023 the department, headed by Professor 

Masahiro Hashizume, included the following staff 

complement; one associate professor (Chris Fook 

Sheng Ng); one assistant professor (Paul Lester Chua); 

one project assistant professors (Shuhei Nomura); 14 

post-doctoral fellows; 9 adjunct lecturers; 9 doctoral 

students; and 6 master’s students. 

 

The priority areas of research are:  

 

- Health impacts of climate, climate change and air 

pollution. 

- Health outcome research (mortality, morbidity and 

disability; health service research; health technology 

assessment and cost-effectiveness; disease model-

ing; and comparative risk factor analysis); 

- Health system performance assessment, including 

the analysis of health system inputs, outputs, and 

impact; 

- Health and foreign policy (e.g. global health 

architecture and governance, the G7 and global 

health, donor commitments, and innovations in 

global health). 

 

Finally, the fundamental role of the department is to 

produce the next generations of leaders in global health. 

 

Education 
 

All lectures in the department are conducted in English, 

to ensure that student writing and presentation skills are 

held to an international standard. 

 

Master's program 

The Master's program is a demanding, interdisciplinary 

program emphasizing student-directed learning, 

problem-solving, and the acquisition of fundamental 

public health skills required for global health practices 

(health policy, statistics, epidemiology, and social 

sciences). Students are required to complete a 

minimum of 30 course credits and a master’s thesis. 

Beyond the program and concentration requirements, 

students are encouraged to consult with faculty 

advisers to choose elective courses best suited to their 

needs. 

 

PhD program 

The PhD program is designed to train the next 

generation of leaders in global health. PhD students are 

required to complete a minimum of 24-course credits 
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and a doctoral thesis which needs to be published in a 

peer-reviewed journal. PhD students without MPH 

degrees should take the lectures to acquire fundamental 

public health skills such as health policy, biostatistics 

and epidemiology. 

 

Global Health Policy I and II 

This course introduces the principles and theories of 

global health problems, as well as practical applications 

of quantitative methods (demography, statistics, 

epidemiology and econometrics) to analyze and 

interpret issues and challenges for policy.  

The followings are the topics covered in the academic 

year 2022: 

 

- Global environmental change and health 

- Health impact assessments in environmental 

health  

- Evidence synthesis for global health research 

- Temperature and mortality  

- Overview of global burden of disease  

- Innovations in maternal and child health 

- Planetary health  

- Equity in health and universal health coverage 

assessment 

- Data and epidemiological methods for 

environmental health research 

- Air pollution and health  

- Comparative risk assessment  

- Cancer epidemiology and prevention GHP 

- Infectious disease surveillance system  

- Projections of climate change-related health 

impacts 

- Environment and child health  

- Japan’s Global Health Diplomacy in the era of 

COVID-19 and beyond 

 

GHP seminar 

Every Tuesday, 13:00-15:00 

1) Journal club 

Students present a summary of research articles from 

the major medical, social science, economics journals, 

which are relevant to global health policy. The major 

objective is to share knowledge, evoke debates and 

facilitate discussions.  

 

2) Research seminar  

A guest speaker or a master or doctoral student presents 

his/her research. There is a 15-minute presentation-

followed by a 30-minute discussion. 

 

Research 
 

Projections of excess mortality due to climate change 

- a multi-country environmental epidemiology study. 

Grant-in-Aid for Scientific Research (B) (Japan 

Society for the Promotion of Science) PI: Masahiro 

Hashizume 

 

Climate Change and Human Health in Asia: Current 

Impacts, Future Risks, and Health Benefits of 

Mitigation Policies. E-Asia as part of Strategic 

International Collaborative Research Program (Japan 

Science and Technology Agency) PI: Masahiro 

Hashizume. 

 

Human resource development and the development of 

infectious disease epidemiological methods for the 

expansion of infectious disease surveillance systems, 

including COVID-19. Health and Labour Science 

Research (Ministry of Health, Labour and Welfare) PI: 

Masahiro Hashizume. 

 

Analysis of climate influences on medical conditions 

and diseases. Bilateral Collaborations (South Africa) 

(Japan Society for the Promotion of Science) Japanese 

PI: Masahiro Hashizume. 

 

Use of burden of disease for health care research in the 

with/post-COVID-19 era and empirical analysis. 

Grant-in-Aid for Scientific Research (B) (Japan 

Society for the Promotion of Science) PI: Shuhei 

Nomura. 

 

Selected Publications 
 

1. Vicedo-Cabrera AM, Tobias A, Jaakkola JJK, 

Honda Y, Hashizume M, Guo Y, Schwartz J, 

Zanobetti A, Bell ML, Armstrong B, Katsouyanni 

K, Haines A, Ebi KL, Gasparrini A. Global 

mortality burden attributable to non-optimal 

temperatures. Lancet. 2022 Mar 19;399(10330): 

1113.  

2. Madaniyazi L, Tobias A, Kim Y, Chung Y, 

Armstrong B, Hashizume M. Assessing 
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seasonality and the role of its potential drivers in 

environmental epidemiology: a tutorial. Int J 

Epidemiol. 2022 Oct 13;51(5):1677-1686.  

3. He C, Kim H, Hashizume M, Lee W, Honda Y, 

Kim SE, Kinney PL, Schneider A, Zhang Y, Zhu 

Y, Zhou L, Chen R, Kan H. The effects of night-

time warming on mortality burden under future 

climate change scenarios: a modelling study. 

Lancet Planet Health. 2022 Aug;6(8):e648-e657.  

4. Roy A, Alam MA, Kim Y, Hashizume M. 

Association between daily ambient temperature 

and drug overdose in Tokyo: a time-series study. 

Environ Health Prev Med. 2022;27:36. 

5.  Nsashiyi RS, Rahman MM, Ndam LM, 

Hashizume M. Exploiting the Bayesian approach 

to derive counts of married women of 

reproductive age across Cameroon for healthcare 

planning, 2000-2030. Sci Rep. 2022 Oct 27;12(1): 

18075. 

6.  Nishikawa H, Seposo XT, Madaniyazi L, Kim Y, 

Tobías A, Yamagami M, Kim SE, Takami A, 

Sugata S, Honda Y, Ueda K, Hashizume M, Ng 

CFS. Long-term trends in mortality risk associated 

with short-term exposure to air pollution in 10 

Japanese cities between 1977 and 2015. Environ 

Res. 2022 Dec 20;219:115108. 

7.  Pan R, Honda Y, Minakuchi E, Kim SE, 

Hashizume M, Kim Y. Ambient temperature and 

external causes of death in Japan from 1979 to 

2015: a time-stratified case-crossover analysis. 

Environ Health Perspect. 2022 Apr;130(4):47004. 

8.  Chua PLC, Ng CFS, Madaniyazi L, Seposo X, 

Salazar MA, Huber V, Hashizume M. Projecting 

temperature-attributable mortality and hospital 

admissions due to enteric infections in the 

Philippines. Environ Health Perspect. 2022 Feb; 

130(2):27011. 

9.  Chua PLC, Ng CFS, Tobias A, Seposo XT, 

Hashizume M. Associations between ambient 

temperature and enteric infections by pathogen: a 

systematic review and meta-analysis. Lancet 

Planetary Health. 2022 Mar;6(3):e202-e218. 

10. Madaniyazi L, Jung CR, Ng CFS, Seposo X, 

Hashizume M, Nakayama SF, Japan Environment 

and Children's Study Group. Early life exposure to 

indoor air pollutants and the risk of neuro-

developmental delays: The Japan environment and 

children's study. Environ Int. 2022 Jan;158: 

107004. 

11. Madaniyazi L, Armstrong B, Chung Y, Ng CFS, 

Seposo X, Kim Y, Tobias A, Guo Y, Sera F, Honda 

Y, Gasparrini A, Hashizume M. Multi-country 

Multi-city (MCC) Collaborative Research 

Network. Seasonal variation in mortality and the 

role of temperature: a multi-country multi-city 

study. Int J Epidemiol. 2022 Feb 18;51(1):122-133. 

12. Zhou L, He C, Kim H, Honda Y, Lee W, 

Hashizume M, Chen R, Kan H. The burden of 

heat-related stroke mortality under climate change 

scenarios in 22 East Asian cities. Environ Int. 2022 

Dec;170:107602. 

13. Nomura S, Eguchi A, Tanoue Y, Yoneoka D, 

Kawashima T, Suzuki M, Hashizume M. Excess 

deaths from COVID-19 in Japan and 47 

prefectures from January through June 2021. 

Public Health. 2022; 203: 15-8. 

14. Nomura S, Eguchi A, Ghaznavi C, Tanoue Y, 

Kawashima T, Yoneoka D, Yamasaki L, Suzuki M, 

Hashizume M. Excess deaths from non-COVID-

19-related causes in Japan and 47 prefectures from 

January 2020 through May 2021 by place of death. 

SSM Popul Health. 2022 Sep;19:101196. 

15. Lwin KS, Ghaznavi C, Win KL, Gilmour S, 

Hashizume M, Nomura S. Myanmar's coup risks a 

flood of vaccine-preventable disease. J Glob 

Health. 2022 Sep 3;12:03060. 
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Department of Community and 
Global Health 

 

Professor, Academic Leader 

Masamine Jimba, MD, PhD, MPH 

Lecturer 

Akira Shibanuma, PhD 

Assistant Professors 

Junko Kiriya, PhD, Ken Ing Cherng Ong, PhD 

 

Website:  http://www.ich.m.u-tokyo.ac.jp 
 

 

Introduction and Organization 
 

The Department of Community and Global Health 

(formerly Department of International Community 

Health) has been headed by four professors since 

1993: Professors Gen Ohi (1993-1996), Som-Arch 

Wongkhomthong (1996-1999), Susumu Wakai (1999-

2006), and Masamine Jimba (2006-present). 

The mission of the department is to seek equity and 

social justice in health within and across nations. To 

achieve this, we aim toward: 

 

1. Investigating how to improve health status of the 

most vulnerable people, in particular, in low- and 

middle-income countries 

2. Undertaking research on the influence of global-

ization on health and social development 

3. Investigating mechanisms to reduce health and 

development inequalities between and within 

nations  

 

Our research focuses on how to promote 

community-based activities and how to link a bottom-

up approach to national and international policies.  As 

of March 2023, the members of the department 

include the department chair and professor, 1 lecturer, 

2 assistant professors, 3 secretaries, 11 visiting 

lecturers, 12 doctoral students, 13 master's degree 

students, and 43 visiting scientists. More than half of 

the students in this department are international 

students.  

 

International Cooperation 
Activities 
 

As Regional Vice-President for Northern Part of 

Western Pacific of International Union for Health 

Promotion and Education, Professor Jimba 

contributed to enhancing health promotion at the 

global and regional level. Moreover, as the 

Immediate–Past President of Asia-Pacific Academic 

Consortium for Public Health, Professor Jimba took a 

leading role in improving public health research and 

practices in the region. 

 

Education 
 

The main objectives of our teaching activities are 

the following two: 

1) To train competent researchers who understand 

and complement the wise activities of 

practitioners in the field. 

2) To train practitioners who can also wisely carry 

out research in the field. 

The postgraduate curriculum is composed mainly 

of community and global health advanced courses, 

exercises and practical work. All curricula focus on 

community health. Our main educational activities 

other than the curriculum include technical assistance 
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in writing Master’s and doctoral theses. We always 

encourage students to publish their theses in 

international journals. In addition, we urge students to 

gain experiences in the field and learn about real 

global health from their experiences. 

Because we have many international students, all 

lectures, practices, and discussions are carried out in 

English. For those who do not have health/medical 

background, we provide a wide variety of curricula 

from basics to advanced level. 

We also provide training run by JICA and lectures 

at other universities to young leaders from overseas. 

 

Research 
 

The major objectives of our research activities are 

the following two: 

 

1) To promote research which has a significant 

impact on international and local societies 

2) To promote research which contributes to 

endogenous development 

 

We aim to demonstrate research findings based on 

community-based data directly collected from the 

field. Therefore, we consider fieldwork very im-

portant. At the same time, our department aims to 

contribute to policy making and promoting actions for 

better health by making the most of community-based 

research. We carry out research by working in 

collaboration with different research institutes, inter-

national organizations, JICA, NGOs, and universities 

in low- and middle-income countries. We conduct 

research mainly in low- and middle-income countries, 

but we are also involved in research in Japan. 

The major directions of current research have 

encompassed 1) health, nutrition, and development, 2) 

health, human rights and human security, 3) 

ecological approach in infectious disease control, 4) 

health promotion, 5) disaster and health, 6) human 

resources for health worldwide, and 7) maternal and 

child health. 

Our research has been conducted in various 

countries, including Nepal, Myanmar, Thailand, Viet 

Nam, Lao PDR, Cambodia, Indonesia, Ghana, 

Uganda, Malawi, and Zambia. 

 

Publications 
 

1. Do AD, Pham TTP, Nguyen CQ, Hoang DV, 

Fukunaga A, Stickley A, Yazawa A, Phan DC, 

Hachiya M, Jimba M, Huynh DV, Le HX, Do HT, 

Mizoue T, Inoue Y. Individual-level social capital 

is associated with depressive symptoms among 

middle-aged community dwellers in rural 

Vietnam: a cross-sectional study. BMJ Open. 

2022 Dec 6;12(12):e064998.  

2. Fujii D, Fujimura MS, Ong KIC, Jimba M. 

Cutting the Chain of Discrimination during 

COVID-19 Pandemic by Health Literacy. JMA J. 

2022 Oct 17;5(4):535-538.  

3. Nishikawa M, Yamanaka M, Shibanuma A, 

Kiriya J, Jimba M. Cross-Cultural Information 

for Japanese Nurses at an International Hospital: 

A Controlled Before-After Intervention Study. 

Int J Environ Res Public Health. 2022 Oct 7; 

19(19):12829. 

4. Sarhan MBA, Fujiya R, Shibanuma A, Giacaman 

R, Kiriya J, Kitamura A, Jimba M. Health literacy 

as a key to improving weight status among 

Palestinian adolescents living in chronic conflict 

conditions: a cross-sectional study. BMJ Open. 

2022 Sep 16;12(9):e061169.  

5. Kunieda MK, Manzo ML, Subramanian SV, 

Jimba M. Individual- and Neighborhood-Level 

Factors of Measles Vaccination Coverage in 

Niamey, Niger: A Multilevel Analysis. Vaccines 

(Basel). 2022 Sep 10;10(9):1513.  

6. Koto-Shimada K, Fujita N, Matsuoka S, Jimba M, 

Touch S, Zwi AB. Medium-term outcomes of a 

program to upgrade the nursing faculty in 

Cambodia: A qualitative study. Nurse Educ 

Today. 2022 Sep;116:105438.  

7. Hartwig L, Namukose V, Kiriya J, Onyancha C, 

Shibanuma A, Jimba M. The effectiveness of a 

behavioral science and design intervention for 

family savings on use of maternal health services 

and male involvement: study protocol for a 

randomized controlled trial. BMC Public Health. 

2022 Aug 19;22(1):1579.  

8. Fujimura MS, Conkle J, Van Wyk M, Jimba M. 

Nutritional status of children under 5 years old in 

Namibia: adjusting for poor quality child 

anthropometry. J Nutr Sci. 2022 Aug 15;11:e66.  
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9. Ith S, Yi S, Tuot S, Yem S, Chhoun P, Jimba M, 

Shibanuma A. Gender-based violence and 

depressive symptoms among female entertain-

ment workers in Cambodia: A cross-sectional 

study. PLOS Glob Public Health. 2022 Aug 3; 

2(8):e0000873.  

10. Shinejil U, Kiriya J, Shibanuma A, Miller R, 

Avirmed D, Jimba M. Association between 

Robson classification groups and cesarean 

delivery: a longitudinal analysis in Mongolia. 

AJOG Glob Rep. 2022 Jul 17;2(3):100071.  

11. Carandang RR, Sakamoto JL, Kunieda MK, 

Shibanuma A, Yarotskaya E, Basargina M, Jimba 

M. Effects of the maternal and child health 

handbook and other home-based records on 

mothers' non-health outcomes: a systematic 

review. BMJ Open. 2022 Jun 21;12(6):e058155.  

12. Nanishi K, Okawa S, Hongo H, Shibanuma A, 

Abe SK, Tabuchi T. Influence of the COVID-19 

pandemic on breastfeeding support for healthy 

mothers and the association between compliance 

with WHO recommendations for breastfeeding 

support and exclusive breastfeeding in Japan. 

PeerJ. 2022 May 19;10:e13347. 

13. Choi S, Kiriya J, Shibanuma A, Jimba M. 

Mediating role of social capital in the association 

between socioeconomic status and childcare 

practices in rural Malawi: a cross-sectional study. 

BMJ Open. 2022 May 9;12(5):e054134.  

14. Osawa E, Okuda H, Koto-Shimada K, Shibanuma 

A, Saito T. The Environment Encouraging 

COVID-19 Response at Public Health Centers 

and Future Challenges in Japan. Int J Environ 

Res Public Health. 2022 Mar 11;19(6):3343.  

15. Arita K, Shibanuma A, Carandang RR, Jimba M. 

Competence in Daily Activities and Mental Well-

Being among Technical Intern Trainees in Japan: 

A Cross-Sectional Study. Int J Environ Res 

Public Health. 2022 Mar 8;19(6):3189.  

16. Sakamoto JL, Carandang RR, Kharel M, 

Shibanuma A, Yarotskaya E, Basargina M, Jimba 

M. Effects of mHealth on the psychosocial health 

of pregnant women and mothers: a systematic 

review. BMJ Open. 2022 Feb 15;12(2):e056807.  

17. Jimba M, Suzuki M, Kitamura T, Carandang RR, 

Sieber NL. Risk of Increasing the Sudden 

Diagnosis of AIDS in Japan during and after the 

COVID-19 Outbreak.  JMA J. 2022 Jan 17;5(1): 

104-106. doi: 10.31662/jmaj.2021-0174. Epub 

2021 Dec 24. 

18. Junaedi A, Ong KIC, Rachmatullah F, Shibanuma 

A, Kiriya J, Jimba M. Factors influencing 

physical distancing compliance among young 

adults during COVID-19 pandemic in Indonesia: 

A photovoice mixed methods study. PLOS Glob 

Public Health. 2022 Jan 13;2(1):e0000035.  

19. Miller R, Arita K, Igarashi NH, Fujii D, Yumino 

A, Jimba M. Social support as a bridge: A rapid 

realist review of migrant inclusion in the 

Japanese response to the COVID-19 pandemic. J 

Migr Health. 2022;6:100135.  

20. Takeuchi H, Takanashi S, Hasan SMT, Hore SK, 

Yeasmin S, Ahmad SM, Alam MJ, Jimba M, 

Khan MA, Iwata T. Anti-Ascaris IgE as a Risk 

Factor for Asthma Symptoms among 5-Year-Old 

Children in Rural Bangladesh with Even 

Decreased Ascaris Infection Prevalence. Int Arch 

Allergy Immunol. 2022;183(6):662-672.  

21. Kharel M, Sakamoto JL, Carandang RR, 

Ulambayar S, Shibanuma A, Yarotskaya E, 

Basargina M, Jimba M. Impact of COVID-19 

pandemic lockdown on movement behaviours of 

children and adolescents: a systematic review. 

BMJ Glob Health. 2022 Jan;7(1):e007190.  
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Department of Human Genetics 
 

 

Professor 

Akihiro Fujimoto, Ph.D. 

Associate Professor 

Motoko Unoki, PhD. 

 

Homepage  http://www.humgenet.m.u-tokyo.ac.jp/index.en.html 
 

 

Introduction and Organization 
 

The Department of Human Genetics was 

established in 1992. Currently, the department has 1 

professor, 5 graduate student, and 1 undergraduate 

students. We also accept a few graduate students from 

other Universities for their PhD studies. 

 

Teaching activities 
 

For students at the Graduate School of International 

Health, courses that cover basic principles as well as 

the clinical application of human genetics are 

provided. 

As to undergraduate students, a series of lectures is 

given to each of the sophomore (Human Genetics I, 

compulsory) and junior (Human Genetics II, elective) 

classes at the School of Health Sciences. A series of 

lectures is also provided to the first year (M0) students 

at the School of Medicine (compulsory). 

 

Research activities 
 

Human Genetics is a field focusing on the diversity 

of the human genome, and can include studies into the 

molecular mechanisms of genetics, evolutionary 

history of homo sapiens, cancer genome, as well as 

susceptibility genes for common and rare diseases. 

The findings of such genetic studies have proven 

useful in many applications, from supporting clinical 

diagnosis of diseases to drug development and therapy. 

Recent advancements in genomic analyses have 

allowed us to obtain enormous amounts of genetic and 

transcriptomic data. Such data will continue to grow 

in size and utilization in society, reflecting the 

increasing importance of the field of human genetics. 

Our department dives headlong into analyses of 

genomic, transcriptomic and epigenomic data to 

evaluate diversity in the human genome, as well as 

identifying variants and elucidating their functional 

importance and potential therapeutic applications. Our 

approach is holistic, focusing not only on data analysis, 

but also on practical experiments to reach our goal of 

uncovering new knowledge. 

 

References 
 

1. Yagasaki K, et al. Practical forensic use of 

kinship determination using high-density SNP 

profiling based on a microarray platform, 

focusing on low-quantity DNA. Forensic Sci Int 

Genet. 2022 Nov;61:102752 

2. Kiyose H, et al. Comprehensive analysis of 

full-length transcripts reveals novel splicing 

abnormalities and oncogenic transcripts in liver 

cancer. PLoS Genet. 2022 Aug 4; 18(8):

e1010342  

3. Sano Y, et al. Likely pathogenic structural 

variants in genetically unsolved patients with 

retinitis pigmentosa revealed by long-read 

sequencing. J Med Genet. 2022 Nov;59(11):

1133-1138 

4. Unoki M, Sasaki H: The UHRF protein family in 

epigenetics, development, and carcinogenesis 

(Review). Proceedings of the Japanese Academy, 

Ser. B, Physical and Biological Science 98(8): 

401-415, 2022 
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Department of Developmental  
Medical Sciences 

 

 

Professor 

Meng Ling Moi, Ph.D. 

Assistant Professor 

Misao Himeno, Ph.D. Ryuji Majima, Ph.D. 

 

Homepage  http://www.sih.m.u-tokyo.ac.jp/departments-en/ 
 

 

Introduction and Organization 
 

The Department of Maternal and Child Health was 

founded in 1966 as the first department that is 

dedicated to maternal and child health in Japan . With 

the subsequent expansion of research activities and the 

foundation of the Graduate School of Medicine, the 

department was renamed in 1998 as the Department of 

Developmental Medical Sciences. Of date, the 

department has been involved in basic science research 

and studies for the advancement of the physical and 

mental health of mothers and children. Basic science 

research includes those on the infection, immunity and 

metabolism, nervous and endocrine systems, whereas 

the epidemiologic studies deal with development, 

mother-to-child relationship, vaccination and health 

promotion. In 2021, under the new head of department 

and new staff members, the department has entered a 

new era, with emphasis than on pathogenesis, 

prevention and treatment of viral infections, child 

development specific conditions (congenital and 

acquired), from the standpoints of international health 

science, virology, immunology and neuroscience, with 

research and education goals for the development of 

measures that contributes to the improvement of 

maternal-child health and public health. 

At present, our department consists of one professor,  

two assistant professors, two technical specialists, one 

secretary, eighteen invited lecturers, ten visiting 

researchers, and ten graduate students (including six 

overseas student), one undergraduate student and four 

research students. 

Our department offers courses to both undergraduate 

and postgraduate students, have weekly departmental 

meetings and individual research groups, communicate 

with collaborators inside or outside the University of 

Tokyo, and have seminars and meetings with 

researchers invited from abroad. 

Currently, we are collaborating with academia and 

private research institutions from the Asia-Pacific 

regions, including China, Thailand, Viet Nam, 

Malaysia, Myanmar, Indonesia, Bangladesh, Sri Lanka 

and Australia, and the United States in research for the 

advancement of global maternal and children health. 

Our department are actively involved in the education 

and research with early and mid-career professionals, 

with aims of contributing to the upbringing of global 

leaders with competencies and skills to contribute to 

the fields of  medical research and public health. 

 

Teaching activities 
 

1. Undergraduate course, Faculty of Medicine, School 

of Integrated Health Sciences 

 

1) Infectious diseases 

2) Immunity and defense mechanism 

3) Human growth and development 

4) Topics in life and environmental sciences 

5) Maternal and child health 

6) School health  

7) International health 
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8) Experiments in life sciences 

9) Exercises in life sciences 

10) Introduction to general health science 

2. Graduate course, the Graduate School of Medicine, 

School of International Health 

In addition to lectures and laboratory courses by our 

own staff, special lectures are given by experts both 

inside and outside the University. 

 

Research activities 
 

(1) Mosquito-borne virus cohort studies in Vietnam, 

Thailand, Malaysia, the Philippines, Indonesia 

and Myanmar, our department conducts and 

research on viral and host-immunological factors 

that affects outbreaks. 

(2) Investigates the immunology and pathogenesis of 

flaviviral infections by developing biological 

relevant in-vitro and in-vivo models. In 

collaboration with academic and industrial 

counterparts, our department also conducts 

studies on the development of diagnostics, 

vaccines and therapeutics for emerging and re-

emerging infectious diseases including dengue, 

Zika, Chikungunya, Japanese encephalitis viruses. 

(3) Determination of the mechanisms of cross-

reactive immunity during dengue, Zika, Japanese 

encephalitis and flavivirus secondary infection, 

with aims to determine the mechanisms behind 

pre-existing immunity in protection or 

pathogenesis and influences viral evolution 

during infection. This knowledge is critical for 

developing and deploying flavivirus vaccines and 

anti-viral therapeutics in an increasingly 

flavivirus-experienced world. 

(4) Clinical, genetic and pathologic studies of acute 

encephalopathy: Acute necrotizing encephalopa-

thy, acute encephalopathy with biphasic seizures 

and late reduced diffusion, acute encephalitis with 

refractory, repetitive partial seizures, and 

clinically mild encephalitis/encephalopathy with a 

reversible splenial lesion. 

(5) Pharmacological studies on the pathogenesis and 

treatment of developmental disorders, such as 

autism spectrum disorder and attention deficit/ 

hyperactivity disorder, using genetically engi-

neered animals. 

(6) Molecular pathologic and translational studies on 

childhood intractable epilepsy and developmental 

disorders, such as CDKL5 deficiency disorder, 

using genetically engineered animals. 

(7) Studies on the nutrition, immunity, brain and 

epigenetics of human fetuses and neonates. 

(8) International studies on the maternal and child 

health. 

(9) Studies on the virulence, drug resistance and 

vaccines of herpesviruses and poxviruses. 

(10) Molecular epidemiology of pediatric viral 

infections, in particular gastrointestinal diseases 

(rotavirus, norovirus, sapovirus and bocavirus), 

respiratory infections (influenza, RS virus and 

rhinovirus), exanthematous diseases (rubella) and 

HIV infection. 

 

References 
 

1. Mao ZQ, Minakawa N, Moi ML. Novel Antiviral 

Efficacy of Hedyotis diffusa and Artemisia 

capillaris Extracts against Dengue Virus, Japanese 

Encephalitis Virus, and Zika Virus Infection and 

Immunoregulatory Cytokine Signatures. Plants 

(Basel). 2022 Sep 30;11(19):2589. doi: 10.3390/ 

plants11192589. 

2. Himeno M, Chen SW, Kido T. Co-culture Model 

for Hepatitis B Virus Infection Using iPSC-

Derived Liver Progenitor Cells and Liver 

Sinusoidal Endothelial Cells. Methods Mol Biol. 

2022; 2544:107-117. 

3. Nwe KM, Ngwe Tun MM, Myat TW, Sheng Ng 

CF, Htun MM, Lin H, et al. Acute-phase Serum 

Cytokine Levels and Correlation with Clinical 

Outcomes in Children and Adults with Primary 

and Secondary Dengue Virus Infection in 

Myanmar between 2017 and 2019. Pathogens, 

2022; 10.3390/pathogens11050558 

4. Takemura T, Nguyen CT, Pham HC, Nguyen TT, 

Hoang VMP, Nguyen LKH, et al. The 2017 
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Introduction and Organization 
 

The Department of Human Ecology was founded when 

Kenji Uraguchi was appointed Professor of the Human 

Ecology Department on April 1, 1965. Following 

Professor Uraguchi’s retirement on March 31, 1966, 

Professor Haruo Katsunuma (also appointed Professor of 

the Public Health Department, School of Medicine) 

became a joint Professor of the Human Ecology 

Department. Tsuguyoshi Suzuki was appointed as an 

Associate Professor and worked in the Department until 

August 31, 1971, when he was transferred to the Faculty 

of Medicine, Tohoku University, as a Professor. After 

Professor Katsunuma left the Department on March 31, 

1972, Professor Akira Koizumi became the head of the 

Human Ecology Department on April 1, 1972. Professor 

Koizumi was transferred to the Public Health Program, 

School of Medicine, on March 31, 1976, and Associate 

Professor Shosuke Suzuki served as a department head 

from April 1, 1976, to April 15, 1979. 

Tsuguyoshi Suzuki was appointed Professor of the 

Human Ecology Program on April 16, 1979. He founded 

the theoretical framework of the current human ecology 

curriculum, which is based on studying the mechanisms 

by which humans adapt to the environment. After 

Associate Professor Shosuke Suzuki was transferred to 

the Faculty of Medicine, Gunma University, as Professor 

on July 31, 1981, Ryutaro Ohtsuka was appointed 

Associate Professor on September 1, 1981. Associate 

Professor Ohtsuka established a methodology for 

collecting quantitative information on demography, 

nutrition, and subsistence, targeting small-scale 

populations based on extensive fieldwork, the 

methodology of which continues to be utilized by current 

department members. Following the retirement of 

Professor Tsuguyoshi Suzuki on March 31, 1992, Ryutaro 

Ohtsuka was appointed professor on April 1, 1992. 

Chiho Watanabe was appointed as an Associate 

Professor in December 1997. He expanded methodologies 

that examine relations between the environment and 

health by utilizing various tools, such as measuring 

biomarkers in biological specimens collected in the field 

and animal experiments. Professor Ohtsuka retired on 

March 31, 2005, and Chiho Watanabe was appointed as a 

Professor on April 1, 2005. Masahiro Umezaki was 

appointed as an Associate Professor in August 2005. 

While relying on quantitative research based on 

fieldwork, he has also been exploring new research topics, 

including the application of spatial information sciences 

on health sciences, the roles of gut microbiota in human 

nutrition, mitigation/alleviation strategies of depopulation 

and aging in human populations, and medical 

anthropology. Professor Chiho Watanabe was transferred 

from the University of Tokyo to the National Institute of 

Environmental Studies on April 1, 2017. Masahiro 

Umezaki was appointed Professor as of January 1, 2018. 

Shoko Konishi was appointed Associate Professor as of 

June 1, 2018. Dr. Konishi has been studying the 
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associations between fecundity, fertility, and 

environmental factors from the perspectives of population 

studies, environmental sciences, anthropology, and 

sociology. 

In the fiscal year 2022, the Department had four faculty 

members: Professor Umezaki and Drs. Konishi, 

Takayasu, and Mizuno. The Department also had 14 

visiting lecturers for both graduate or undergraduate 

courses. Professor Umezaki held additional roles in the 

Earth Observation Data Integration and Fusion Research 

Initiative (EDITORIA) at the University of Tokyo. 

Professor Umezaki and Dr. Konishi joined the UTokyo 

Center for Climate Solutions (UTCCS). 

 

Teaching activities 
 

This Department is one of six in the School of 

International Health. Human Ecology Special Lecture I 

focuses on the basic components of human ecology, such 

as demography, nutrition, and environment, and 

introduces the notion of human ecosystems and low 

fertility in Japan. Human Ecology Special Lecture II 

emphasizes recent topics and ongoing research in human 

ecology and related areas. With these graduate student 

classes, we attempt to describe human ecology as a basic 

component of international health and providing current 

issues and the approaches used in this field. The graduate 

course lectures are provided in English. 

The Department oversees a part of the School of 

Integrated Health Sciences, providing undergraduate 

course lectures on human ecology, environment and 

health, demography, international health, and medical 

anthropology. We are also responsible for organizing 

pharmacology, toxicology, physiology, and environmental 

and human engineering. We focus on introducing global-

scale issues, such as population explosion, food security, 

and environmental issues, regarding problems faced by 

the Asia-Pacific region (including Japan).  We also 

explore the relationship between human activities and 

environmental chemical contamination. 

 

Research activities 
 

Human ecology investigates the human population in 

the context of their respective ecologies and the global 

context. Mostly, our research tackles tasks in the field of 

human environmental health and/or population ecology, 

but with a more comprehensive and broader context. 

Therefore, we must adopt different approaches, including 

fieldwork, experimentation, and geographic information 

system (GIS)/global positioning system (GPS) analyses. 

Our study fields include Asian-Oceanian (including 

Japan) rural and urban communities, focusing on 

population, nutrition, growth, the environment, and 

sustainability. Experimental studies have been conducted 

on the effects of perinatal exposure to heavy metals, 

emphasizing the factors that modify these effects. Almost 

all our studies require a transdisciplinary approach. We 

collaborate with various local and international research 

institutes. The following is a list of the major activities 

conducted in the past year:  

 

1. Adaptation to low-protein diet 

The inconsistency between the protein-deficient 

diets of Papua New Guinea highlanders and their 

muscular physique is well known. Moreover, although 

their protein intake is less than biologically adequate, 

disorders related to protein deficiency have rarely been 

reported. We speculate that the population has adapted 

to a low-protein diet by utilizing air nitrogen fixed by 

intestinal bacteria and/or by intensive “recycling” of the 

urea that passes into the gastrointestinal tract. Recent 

advances in sequencing techniques have enabled us to 

examine the adaptation of this population to a low-

protein diet in a more direct way. We evaluated the gut 

microbiota of healthy individuals in four Papua New 

Guinea communities with varying degrees of protein 

deficiency. The association between the gut microbiota 

and variations in protein intake and nutritional 

biomarkers was investigated. Shotgun metagenomic 

analysis further demonstrated that some genes related 

to nitrogen fixation and urease were enriched in Papua 

New Guinea communities compared with other 

countries. Gnotobiotic animal experiments have 

revealed different nutritional responses to a low-protein 

diet depending on the type of gut microbiota 

transplanted. 

  

2. Adaptive strategy to aging and depopulation 

Japan is experiencing post-demographic transition 

(i.e., low fertility, aging, and population decrease). 

Targeting Japanese rural communities, the frontrunners 

of this global issue, we conducted population 

projections and studies on their food habits, nutritional 

intake, and subjective perceptions of health. We also 
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conducted a study to identify mitigation and alleviation 

strategies for aging and depopulation that have been 

formulated in local communities. 

A case study in Nagasaki city, focusing on the 

residential zones on a steep slope and residents’ aging, 

suggested that older people lived on steep slopes and 

without direct roadway access. 

 

3. Nutrition and eating behaviors 

Follow-up surveys have been conducted in a village 

in West Java, Indonesia. In the survey in 2022, the 

impact of covid-19 epidemics on the survival strategies 

of the villagers was investigated.  

We also performed animal experiments to elucidate 

the determinants of eating behavior. Our experiment 

revealed that mice preferred a high-fat diet to a high-

carbohydrate diet after the consumption of soluble fiber 

for a certain period. 

 

4. Interdisciplinary Investigation on the Technology, the 

Environment, and Fertility (IITEF) 

Japan has the highest number of assisted 

reproductive technologies in the world. Our ongoing 

project is to test the hypothesis that exposure to 

technology and environmental chemicals is linked to 

increased infertility in the country. A total of 198 male 

participants were recruited from two hospitals in Tokyo 

and Tsukuba in 2020 and 2021. We ran preliminary 

measurement of urinary isoflavone and paraben 

concentrations. 

Additionally, the IITEF project administered a large-

scale online questionnaire survey targeting 8,000 men 

living across Japan. The participants were males aged 

20 to 54 years who responded to questions on 

socioeconomic status and sexual behavior. The findings 

have been published as a scientific paper. 

 

5.  Iodine intake, thyroid function, and reproductive 

health 

We utilized menstrual cycle data and biological 

specimens (urine and serum) to analyze the 

associations between iodine intake, thyroid function, 

and menstrual cycle characteristics. As a biomarker of 

iodine intake, we measured iodine concentration in 

urine using inductively coupled plasma mass 

spectrometry (ICP-MS). Serum levels of thyroid 

stimulating hormone, thyroxine, triiodothyronine, anti-

thyroglobulin antibody, and anti-TPO antibody were 

quantified at a clinical laboratory center. Menstrual 

cycle characteristics were obtained from self-recorded 

diary of menstrual bleeding for five consecutive 

months and self-reported questionnaires. The results 

suggest that even within clinical normal range thyroid-

related biomarkers are associated with menstrual cycle 

variation. 

 

5. Health transition in Lao People’s Democratic 

Republic 

The diet in northern Laos has been characterized by 

consumption of large amounts of rice with dishes made 

of wild plants. Wild plants with bitter taste and 

astringency, which are supposed to contain more 

phytochemicals, are preferred over domesticated 

vegetables. Phytochemicals are suspected to play a role 

in nutritional adaptation of local people through their 

interactions with intestinal bacteria. As people have 

gradually been involved in the market economy, their 

diet has changed toward more consumption of animal 

meat and oil, and less consumption of wild plants and 

consequently phytochemicals. Our research project 

investigated the potential health impacts of such dietary 

changes in Oudomxay Province, northern Laos. The 

questionnaire survey and biological sample collection 

were conducted in three communities with different 

degrees of integration into the market economy. By 

evaluating oxidative stress, chronic inflammation, and 

gut microbiota composition in the three communities, 

we sought to clarify a biological link between dietary 

transition and recent emergence of noncommunicable 

diseases in rural Laos. To examine phytochemical 

intake from wild plants, we have conducted 

quantitative dietary surveys, as well as identified 

species of wild edible plants and assessed their 

phytochemicals. 

 

6. Potential fetal microbiome transfer from intrauterine 

exposure 

Mounting evidence shows that bacteria in 

fertilization products (analyzed using DNA-based 

technologies) challenges the sterile womb hypothesis. 

We conducted cultivation-based and 16S rRNA 

sequence analyses using a mouse model of mid- and 

late gestation, which suggested the presence of bacteria 

in fetal, placental, and uterine tissues. This low-
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abundance fetal microbiome appears to be volatile and 

transient in nature, contrasting the relatively stable 

bacterial composition that matures during infancy. The 

similarity between the bacterial compositions of 

maternal and fetal tissues suggests vertical 

transmission, which has also been previously described 

in other animals and germ-free animal models. The 

existence of this fetal microbiome is hypothesized to be 

associated with immunocompetence in mothers and the 

development of immunity in fetuses. We have 

published a review article on fetal microbiomes. 

 

7. Mouse gut microbiome transitions  

The gut microbiome and aging have been discussed 

based on the average flora of people of different ages. 

Few studies have been conducted on the microbiome of 

the same individual over a long period of time. We 

conducted experiments on mice from shortly after birth 

to just before death to determine the changes in the gut 

microbiome related to pregnancy and lifespan. There 

are certain phylogenetic trends in bacteria that persist 

in the gut for long periods, and these persistent 

microbes are thought to relate strongly to host 

homeostasis. 

 

8.  Determinants of chronic inflammation in rural 

population in Japan 

Chronic inflammation is linked to various 

noncommunicable diseases and controlling it can 

improve health among older people. Various factors 

(e.g., age, diet, chemical exposure, etc.) have been 

reported as associated with chronic inflammation, but a 

complete picture of the determinants of chronic 

inflammation has not yet been clarified. We conducted 

a study to assess chronic inflammation and investigate 

its determinants among residents in rural areas in Japan 

(Ojika city, Nagasaki; Suzu city, Ishikawa), where the 

population aging rate is high. Nutrient intake was 

assessed using a food frequency questionnaire, and 

several biomarkers were measured to assess chronic 

inflammation and trace element exposure. 
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Introduction and Organization 
 

Aim of our department is to contribute to global 

health and welfare from basic research. Our depart-

ment, 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 

Tokyo. Former Prof. Kiyoshi Kita (Professor 

Emeritus) has been retired in March 2016, and Dr. 

Tomoyoshi Nozaki, National Institute of Infectious 

Diseases, has been assigned as a new professor in 

October, 2016, and became a full-time processor in 

August, 2017. 

 

Teaching activities 
 

Teaching activities in our department cover a broad 

spectrum of biochemistry-oriented life sciences from 

premise to frontiers and in either conceptual or 

experimental point of view 

 

Graduate Course: Biomedical Chemistry I, II 

This course is comprised of lectures and seminars to 

provide basic concepts and newer vistas for under-

standing biomedical chemistry with special reference 

to biochemistry and molecular biology. These include 

the structure and function of biomolecules, metabo-

lism, its regulation, and underlying mechanism at 

either molecular, cellular and systemic level. 

 

Undergraduate Course: Basic Life Science, Life 

Science and Genome Science I & II, Nutrition, 

Laboratory Practice for Life Science Ⅰ& II, Seminar 

in Environmental and Human Life Sciences, 

Microbiology II (Parasitology). 

 

Research activities 
 
Our major research interests include virulence 

mechanisms and metabolism of protozoa, particularly 

Plasmodium spp. causing malaria and Entamoeba 

histolytica causing amebic dysentery. We mainly focus 

on vesicular trafficking, phagocytosis, autophagy, 

proteases, amino acid metabolisms, RNA maturation, 

translation, drug development, and organellogenesis. 

Our research approaches are very robust, and include 

biochemistry, molecular and cell biology, live imaging, 

multi-omics including metabolomics, and reverse 

genetics. Our present research themes include: 

 Molecular elucidation of pathogenesis of parasites 

 Biochemical and biological analyses of metabo-

lism and organelles unique to parasites 
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 Analysis of vesicular traffic, protein secretion, and 

phagocytosis/trogocytosis in parasites 

 Genome wide analysis and comparison of parasite 

strains 

 Drug discovery and development against protozoan 

infections such as malaria and amebiasis 

 Elucidation of divergence of RNA maturation and 

translation 
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Introduction and Organization 
 

The Department of Social and Preventive Epidemi-

ology is a new department which was established at the 

same time of the establishment of the School of Public 

Health, the University of Tokyo (April 2007).  

Epidemiology is a study of quantitatively assessing 

health status and disease development in populations 

and statistically analyzing the relationship of risk 

factors with the development of certain disease. In 

addition to traditional risk factors including alcohol 

drinking, smoking, nutrition, and physical activity, 

gene and factors controlling gene and socioeconomic 

factors are also important topics in epidemiologic 

research. Epidemiologic data are needed for 

conducting the assessment of certain treatment 

including medicine and estimating situation of disease 

development. 

Epidemiology not only provides research methodology 

in the field of public health but also is considered a 

practical study for public health and thus a central field 

of health science. However, both education and 

research systems have long been insufficient in Japan. 

Social and preventive epidemiology is a study of 

epidemiologically clarifying the relationship between 

various phenomena in human society (including 

individual lifestyle) and certain disease. 

The Department of Social and Preventive Epide-

miology particularly focuses on nutrition, which is 

essential for individual and population health, as a main 

research topic and epidemiologically researches 

various issues related to nutrition (nutritional epidemi-

ology), playing a central role in this research field in 

Japan. 

The Department currently consists of one professor and 

one associate. 

 

Teaching activities 
 

We have the following two lectures in the School of 

Public Health. 

 

Epidemiological research and practice 

Practice and assessment in public health 

 

Both are strongly associated with practical tasks in 

public health field, aiming at giving students oppor-

tunities for acquiring abilities of conducting public 

health activities and tasks based on theory of 

epidemiology. 

We have also several lectures for students in other 

schools. 

 

Research activities 
 

Our main topic is basic research for development and 

application of research methodology in the field of 

nutritional epidemiology. Based on this basic research, 

we also conduct a wide range of epidemiologic 

research for investigating the relationship of nutrition 

with health and disease. As a characteristic of this 

research field, we conduct many multi-center studies 

with various kinds of disease. 
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Another characteristic is collection of research findings 

(scientific papers) derived from epidemiologic research 

all over the world on the association of nutrition with 

health and disease, which is applied for health control 

through nutrition improvement and disease control. 
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Introduction and Organization 
 

The Department of Clinical Epidemiology and Health 

Economics was established in April 2007, as a part of 

Master of Public Health (MPH) program under the 

new School of Public Health (SPH). The Department 

is also affiliated with the Division of Social Medicine 

for doctoral education.  

The mission of the Department is two folds; to help 

health professionals obtain scientifically sound basis 

and skills for evidence-based practice, and to 

empirically evaluate the clinical practice, health care 

system/policy for further improvement of the quality 

of health care. For this purpose, the Department puts a 

unique emphasis on quantitative analytic methods and 

inter-disciplinary theories across clinical epidemi-

ology, health service research, health economics and 

health policy.  

 

Teaching activities 
 

Under the MPH program, the Department is responsi-

ble for 6 courses, one on introduction to clinical 

medicine for non-MD students, two on clinical 

epidemiology, two on health economics, and one on 

healthcare organization management. 

The lecture course on clinical epidemiology provides 

a quick review on elementary to intermediate levels of 

epidemiology such as research design, bias and error, 

and causal inference. 

Health economics course provides an intermediate 

level of micro-economics and health economics 

theories of consumer choice, insurance, and human 

capital, and enhances discussion to apply these 

theories to behaviors of providers and consumers. The 

3-day intensive course offers students an opportunity 

for hands-on training of actual cost-effectiveness 

analysis of health care and technologies.  

 

Research activities 
 

Current activities in this Department cover a broad 

range of health services research, including clinical 

epidemiological studies, economic evaluation of 

health technology and health policy, quality of life 

research, and hospital administration and quality 

assurance.  

The Department also contributes to clinical and health 

service research using a large claim database based on 

the Japanese original patient classification system, 

Diagnosis Procedure Combination (DPC). DPC data-

base allows a unique and detailed analysis on the 

process of care in acute care hospitals in this country. 

DPC database also provides resource diagnosis in 

hospital levels as well as regional levels, when 

combined with other public data sources such as the 

Patient Survey, and Hospital Census.  
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Introduction and Organization 
 

The Department of Health Communication was 

established as a part of the newly developed School of 

Public Health (professional graduate school) in April 

2007, which was derived from the University Hospital 

Medical Information Network (UMIN) Center. It 

consists of two faculty members: a professor and an 

associate professor.  

Health communication is a major discipline in school 

of public health, especially in the US, and there are 

many graduate programs and research centers for 

health communication. On the other hand, there have 

been few such departments in Japan, although the 

importance of the health communication discipline has 

gradually been recognized among the academic 

society as well as among general public. Our depart-

ment was established one of the few departments 

specialized in health communication in Japan. 

 

Teaching Activities 
 

The Department of Health Communication, within the 

School of Public Health, is a professional graduate 

program that aims to foster the development of 

medical and public health professionals as well as 

researchers.  We strive to make the most of our 

professional activities and experience at UMIN Center. 

We provide lectures and practical instruction in the 

program. The following is the current curriculum: 

[Health Communication Lectures]  

1. Introduction to health communication 

2. Evaluation and research in health communication  

3. Media and communication (1): Television 

4. Media and communication (2): News paper 

5. Media and communication (3): Internet 

6. Improving communication based on empirical 

research 

7. Patient and public education 

8. Communication with foreign patients 

9. Communication for behavioral changes 

10. Entertainment education 

11. Visual communication 

12. Communicating for policy and advocacy 

13. Communication in group and organization 

14. Group discussion 

 

[Health Communication Practice] 

1. Health writing (1) Creating a document to support 

patients and families. 

2. Health writing (2) Creating a document to 

encourage behavior change 

3. MBTI (Myers-Briggs Type Indicator) (1)(2)(3) 

4. Mass communication: Media doctor 

5. Coaching 

6. Health writing (3) Presentation and discussion 

 

[Medical research and CDISC standards] 

1. Introduction to data management in clinical 

research 

2. Introduction to CDISC standards 
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3. Standardization of case report form – CDASH 

4. Data and metadata – Define.xml 

5. Standardization of dataset for analysis – AdaM 

6. Electronic application by CDISC standards 

7. Standardization of data format – SDTM 

 

In the undergraduate program, we present lectures 

entitled “Medical Literature Informatics” and “health 

communication.”  

Research Activities 
 

(1) Research related to UMIN activities 

 

The research that continues from the UMIN center is 

characterized by the following. 

 

■ A focus on health informatics and communication 

The Department of Health Communication is the only 

research institute in Japan that carries out health 

informatics and communication-related research, 

addressing areas such as the Internet and satellite 

communications. 

 

■ Targeting health information science, not health-

care information practice 

Currently, main topics of the research at most medical 

informatics programs in Japan focus on information 

for healthcare practice, such as hospital information 

systems, electronic medical record systems, tele-

medicine, and electronic billing systems. In contrast, 

the Department of Health Communication has focused 

on information systems for medical science, such as 

medical literature databases, data registries for clinical 

studies, and information systems for medical 

education.  

 

Most systems developed at the UMIN Center have 

been subjects for research. In particular, we published 

and reported systems utilizing advanced technologies 

and having scientifically meaningful concepts at 

academic conferences.  

 

■ Information Systems for Clinical Epidemiologic 

Studies 

We have developed and applied information systems 

for clinical epidemiological studies. Recently, we have 

focused on research in electronic formats and 

standardization that are related to clinical research, 

such as the Clinical Data Interchange Standards 

Consortium (CDISC). We utilized the achievements 

attained by the medical research data center at the 

UMIN.  

 

■ Research Regarding the Security of an Information 

Network 

The study addresses a Virtual Private Network (VPN), 

and secure transactions with electronic mail 

(encryption), which have been also utilized for system 

management at the UMIN Center.  

 

(2) Research on health communication 

 

Currently, “health communication” is becoming an 

important concept in the distribution of clinical results 

for the improvement of population-based clinical 

outcomes. We have conducted health communication 

research focusing on knowledge and skills in 

“informatics” and “communication.” The following 

are current research topics at the Department of Health 

Communication.   

 

■ Research on communication to support behavioral  

change of healthcare consumers 

Communication that is easy for patients and citizens 

to understand and that supports more appropriate 

decision-making and behavioral change by patients 

and citizens is the foundation of effective medical care 

and public health. We are developing and evaluating 

messages that support behavioral change of healthcare 

consumers. 

 

■ Research on Media 

Mass media and social media have a social influence; 

however, their quality of information varies. We 

analyze the health care information distributed by 

mass media and social media, and examine the impact 

of media information on health care consumers..  

 

■ Research on Patient-Professional Relationship and 

Communication 

Communication between patients and health care 

professionals is the foundation of effective health care. 

We investigate the relationship of patient and provider 
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characteristics with their communication behaviors, 

and impacts of the communication on patient 

outcomes.  

 

■ Research on Health Literacy 

The increase in media reports and the rapid expansion 

of the Internet have rendered various sources of health 

information more available to the general public. Thus, 

skills in understanding and applying information 

about health issues may have a substantial impact on 

health behaviors and health outcomes. These skills 

have recently been conceptualized as health literacy. 

We investigate its relationship with patient and 

provider communication, and patient health behaviors 

and outcomes. 
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Introduction and Organization 
 

The department originated as one of the first 

departments dedicated to health education and 

behavioral science in Japan, led by former Prof. 

Emeritus Tadao Miyasaka, who had double degrees of 

M.D. from the University of Tokyo and MPH in health 

education from Harvard School of Public Health in 

1950s. He was succeeded by a sociologist, former 

Prof. Kyoichi Sonoda who founded the first health 

sociology department affiliated with the medical 

school in Japan. Since then, the program has been 

leading research focusing on socio-behavioral aspects 

of health in this country. The legend was extended by 

former Prof. Chieko Kawada who raised academic and 

practical attention on the concept of empowerment 

and adult pedagogy in health education. Since 1997, 

the department was further evolved by Prof. Ichiro 

Kai who integrated diverse health and social science 

disciplines into social gerontology program, and by 

Associate Prof. Yoshihiko Yamazaki who led 

sociological research projects on salutogenesis, social 

stigma, power, and agency in health settings. The 

departments were reorganized under the newly 

established School of Public Health since 2007. In 

2012, the Department of Social Gerontology has been 

renamed as the Department of Health and Social 

Behavior to apply a life-course perspective to a wider 

range of social conditions and human well-being.  

The new department intends to further integrate 

health science (medicine and public health) and social 

science (economics, sociology, and psychology) to 

reveal a causal mechanism linking social structure and 

individual health for realizing health equity as a 

fundamental goal to human security. 

 

Teaching activities 
 

The departments offer four courses in the master 

degree program for public health, and seven courses 

in the undergraduate program for the Integrated 

Health Sciences track. 

1. Graduate Courses, School of Public Health 

1) Health and Society I & II: The course was 

considerably renewed to focus on inequity, 

discrimination, social exclusion, and 
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sociopolitical activities to overcome these 

challenges through community building. The 

renewed course invites adjunctive lecturers 

specialized in ageism, gender discrimination, 

child poverty, and foreign residents in Japan, 

each focusing a specific topic of social 

determinants of health. Class II offers more 

practical topics to make change in social 

problems through advocacy, social business, and 

community management, through small group 

work and student presentation of small projects. 

2) Health Education: The course provides basic 

knowledge on relevant behavioral theories for 

health promotion and behavioral modification, 

followed by case method learning on health 

educational intervention in community, school, 

and work places. The case discussion was 

facilitated by invited lecturers to reach practical 

lessons for effective communication.  

3) Health Sociology: Sociology in medicine and 

sociology applied to health issues are treated in 

the systemic course of lectures, covering social 

model of health, medical gaze and socialization 

of health professionals, phenomenology of 

chronic ills, and culture and health. 

4) Comparative health systems in Asia: Started in 

2020, jointly offered by Prof. Soonman Kwon in 

Seoul National University. The course provides 

basic frame/theory for comparative analysis of 

health systems and offers specific country cases 

for in-class discussion. 

 

2. Undergraduate Courses, School of Integrated 

Health Sciences 

1) Introduction to social survey and practice; 

Provides introductory lecture on sampling, 

psychometrics, design of social survey and 

questionnaires. Students are asked to conduct a 

mini social survey within class on the theme they 

choose as relevant in their class experience. 

2) Health and Society (former Health sociology); 

Lecture series on social model of health 

generation, social relationship and health, 

chronic illness experience, and social stigma. 

3) Health education 

 Case scenario based practicum and lectures on 

health promotion intervention in clinical, school, 

and worksite settings. 

4) Social security and welfare program: Lecture 

series on the history and the current systems of 

health care security and welfare policies in this 

country. 

5) Integrated Lectures of Public Health Sciences I 

(jointly offered by the faculty of Health 

Sciences) 

6) Scientific writing 

7) Critical reading/writing of epidemiological 

studies 

8) Integrated Practicum of Public Health Sciences 

II (jointly offered with Department of Medical 

Ethics). 

 

Research activities 
 

The Department has contributed to an ongoing 

research of socioeconomic status and health/functions 

among elderly population in the collaboration with the 

School of Economics of the University of Tokyo and 

the Research Institute of Economic, Industry, and 

Technology. The Japanese Study of Ageing and 

Retirement (J-STAR) is a sister study with the U.S. 

Health and Retirement Study, Study of Health, 

Ageing, and Retirement in Europe (SHARE), England 

Longitudinal Survey of Ageing (ELSA), and their 

global sisters in Asian countries. The scope of JSTAR 

is diverse; contribution of health for successful ageing, 

social economic conditions and access to health care, 

household economy and its impact on life styles such 

as eating habits and nutrition, impact of retirement 

onto cognitive function, etc..  

Since 2010, the Department has launched another 

panel study of younger generation, the Japanese study 

of Stratification, Health, Income, and Neighborhood 

(J-SHINE) in collaboration with researcher groups on 

neuroscience, economics, sociology, and social 

psychology. The aim of this comprehensive panel 

study is to identify a mechanism how socio-economic 

environments get to “under-skin” to cause social 

gradient of health across socio-economic positions. In 

the year of 2011, the JSHINE conducted a 

supplemental survey to respondent’s spouse and 

children. Main and supplement surveys were followed 

in 2012 and 2013, respectively. Obtained panel data 

are made open to a broader range of researchers under 



 375

the data-control committee, to share analytic scheme 

and to enhance inter-disciplinary studies so as to 

better identify common factors as well as unique 

factors affecting health inequality in Japanese context. 

Following third follow-up for children conducted in 

2015-2016, and third follow-up of respondent adults 

in 2017. Facing the COVID-19 pandemic since early 

2020, JSHINE project conducted an additional survey 

in 2020 December to evaluate the social, 

psychological, and economic impact incurred by the 

pandemic and related social restriction policies. 

Dr. Takagi, in collaboration with Niigata University, 

is conducting a longitudinal social epidemiological 

survey of community-dwelling older adults in 

Myanmar and Malaysia. In these countries that have 

distinctive stage of economic development, culture, 

and ageing rate, this study aims at verifying 

applicability of the existing social models of health 

and building new theories based on each country’s 

context. A probability proportionate sampling of sites 

and selection of local investigators have been 

completed in 2017, and interview surveys is underway 

in 2020 before COVID-19 and political difficulty 

started. Dr. Takagi also conducted in collaboration 

with a municipal government in Chiba Prefecture a 

survey targeting regional crime prevalence and the 

preventive effect through social network structure by 

using sociometric measurement of social network in a 

community.  

Dr. Kamada, in collaboration with Tokyo Medical 

University, Harvard University, and Unnan 

Municipality authority has been conducting a 

community-based intervention program to enhance 

exercise habits. He is also actively engaged in 

developing a gamification program through 

smartphone to enhance walking habits among the 

community, of which results are to be published. Dr. 

Kamada most recently works to develop an 

application software to objectively obtain daily step 

counts of iPhone users that would make a technical 

innovation to facilitate social epidemiology of 

physical activities in fields. 

Prof. Hashimoto has been engaged in a joint project 

with the Tokyo Metropolitan Government on the 

information management in the field of welfare 

programs to tackle child maltreatment since 2020. In 

the last year, a summary report for standardization 

information systems, e-learning system to facilitate 

effective case recording, and risk prediction models 

for recurrent case of maltreatment were submitted to 

the government as project outputs as of March 2023.  

 

Other Social activities 
 

Dr. Kato has been leading the research on social and 

internalized stigma among the people living with 

diabetes, of which contribution is extended to enhance 

advocacy activities in the related academic and 

subspecialty societies.  

 

Publications 
 

Peer reviewed journals 

1. Sasaki Y, Shobugawa Y, Nozaki I, Takagi D, 

Nagamine Y, Funato M, Chihara Y,Shirakura Y, 

Lwin KT, Zin PE, Bo TZ, Sone T, Win HH. 

Association between Happiness and Economic 

Status among Older Adults in Two Myanmar 

Regions. Int J Environ Res Public Health. 2022 

Mar 9;19(6):3216. doi: 10.3390/ijerph19063216. 

2. Takagi D, Kondo N, Tsuji T, Kondo K. 

Parks/sports facilities in local communities and 

the onset of functional disability among older 

adults in Japan:The J-shaped spatial spillover 

effects. Health Place. 2022 May;75:102801. 

doi:10.1016/j.healthplace.2022.102801. 

3. Haseda M, Takagi D, Stickley A, Kondo K, 

Kondo N. Effectiveness of a community 

organizing intervention on mortality and its 

equity among older residents in Japan: A JAGES 

quasi-experimental study. Health Place. 2022 

Mar;74:102764.doi:10.1016/j.healthplace.2022.

102764. 

4. Kitagishi T, Takagi D. Information and commu-

nication technology, educational attainment, and 

disparity in health information from one’s 

personal social network: The J-SHINE 2017 

cross-sectional study. PLoS One. 2022 Sep 28; 

17(9):e0275285.doi:10.1371/journal.pone.02752

85. 

5. Tsuji T, Takagi D, Kondo N, Maruyama Y, Ide 

K, Lingling, Wang H, Kondo K. [Promoting 

community gathering places “Kayoinoba” for 

healthy aging reduce health inequalities among 

communities: An eight-year ecological study]. 



 376 

Nihon Koshu Eisei Zasshi. 2022 May 24; 

69(5):383-393. Japanese. doi:10.11236/jph.21-

120. Epub 2022 Mar 16. PMID: 35296594. 

6. Kamada M, Hayashi H, Shiba K, Taguri M, 

Kondo N, Lee IM, Kawachi I. Large-Scale 

Fandom-based Gamification Intervention to 

Increase Physical Activity: A Quasi-

experimental Study.Med Sci Sports Exerc. 2022 

Jan 1;54(1):181-188.doi: 10.1249/MSS.0000000

000002770. 

7. Hatakeyama N, Kamada M, Kondo N. Parental 

Working Hours and Children’s Sedentary Time: 

A Cross-sectional Analysis of the J-SHINE.J 

Epidemiol. 2022 Jan 5;32(1):4-11. doi: 10.2188/

jea.JE20200170. Epub 2021 Mar 4. 

8. Gomi T, Kitayuguchi J, Okuyama K, Kamada M, 

Inoue S, Kamioka H, Mutoh Y. Relationship 

Between Neighborhood Food Environment and 

Diet Variety in Japanese Rural Community-

dwelling Elderly: A Cross-sectional Study.J 

Epidemiol. 2022 Jun 5;32(6):290-297.doi: 10.

2188/jea.JE20200415. Epub 2021 Jun 22. 

9. Abe T, Kitayuguchi J, Fukushima N, Kamada M, 

Okada S, Ueta K, Tanaka C, Mutoh Y. 

Fundamental movement skills in preschoolers 

before and during the COVID-19 pandemic in 

Japan: a serial cross-sectional study.Environ 

Health Prev Med. 2022;27(0):26. doi: 10.1265/

ehpm.22-00049. 

10. Oba K, Kagiwada Y, Kamada M, Miki R, Kondo 

Y, Kamakura T, Yamagami T, Fujita T, Tsuchida 

Y. Evaluating the feasibility of a remote-based 

training program supported by information and 

communications technology in the older adults 

living at home.BMC Geriatr. 2022 Jul 13;

22(1):574.doi: 10.1186/s12877-022-03273-3. 

11. Amagasa S, Kamada M, Bauman AE, Miyachi M, 

Inoue S. Evaluation of pre-Games effects of the 

Tokyo 2020 Olympic Games on Japanese 

population-level physical activity: a time-series 

analysis.Int J Behav Nutr Phys Act. 2022 Aug 6;

19(1):96.doi: 10.1186/s12966-022-01332-x. 

12. Watanabe H, Anezaki H, Kazawa K, Tamaki Y, 

Hashimoto H, Moriyama M. Long-term 

effectiveness of a disease management program 

to prevent diabetic nephropathy: a propensity 

score matching analysis using administrative 

data in Japan. BMC Endocr Disord. 2022 May 

20;22(1):135.doi: 10.1186/s12902-022-01040-4. 

13. Hashimoto A, Kawaguchi H, Hashimoto H. 

Contribution of the Technical Efficiency of 

Public Health Programs to National Trends and 

Regional Disparities in Unintentional Childhood 

Injury in Japan. Front Public Health. 2022 Jul 

12;10:913875.doi:10.3389/fpubh.2022.913875. 

14. Kasajima M, Eggleston K, Kusaka S, Matsui H, 

Tanaka T, Son BK, Iijima K, Goda K, 

Kitsuregawa M, Bhattacharya J, Hashimoto H. 

Projecting prevalence of frailty and dementia and 

the economic cost of care in Japan from 2016 to 

2043: a microsimulation modelling study. Lancet 

Public Health. 2022 May;7(5):e458-e468. doi: 

10.1016/S2468-2667(22)00044-5. 

15. Kim H, Jeon B, Frisina Doetter L, Tamiya N, 

Hashimoto H. Same same but different? 

Comparing institutional performance in the long-

term care systems of Japan and South Korea. 

Social Policy & Administration, 2022: 56(1), 

148-162. https://doi.org/10.1111/spol.12761 

16. Kumamaru H, Kakeji Y, Fushimi K, Ishikawa 

KB, Yamamoto H, Hashimoto H, Ono M, 

Iwanaka T, Marubashi S, Gotoh M, Seto Y, 

Kitagawa Y, Miyata H. Cost of postoperative 

complications of lower anterior resection for 

rectal cancer: a nationwide registry study of 

15,187 patients. Surg Today. 2022 May 24.doi: 

10.1007/s00595-022-02523-6. 

17. Nozaki, I., Shobugawa, Y., Sasaki, Y., Takagi, D., 

Nagamine, Y., Zin, P. E., Bo, T. Z., Nyunt, T. W., 

Oo, M. Z., Lwin, K. T., & Win, H. H. Unmet nees 

for hypertension diagnosis among older adults in 

Myanmar: Secondary analysis of a multistage 

sampling study. Health Research Policy and 

Systems. 2022 November 29; 20:114. https://doi.

org/10.1186/s12961-022-00918-y. 

18. Obikane E, Sasaki N, Imamura K, Nozawa K, 

Vedanthan R, Cuijpers P, Shimazu T, Kamada M, 

Kawakami N, Nishi D. Usefulness of 

Implementation Outcome Scales for Digital 

Mental Health (iOSDMH): experiences from six 

randomized controlled trials. Int J Environ Res 

Public Health. 19:15792, 2022. https://doi.org/

10.3390/ijerph192315792. 



 377

19. Murphy J, Milton K, Mclaughlin M, Shilton T, 

McLoughlin G, Reece LJ, Mair JL, Direito A, 

Kariippanon KE, Mackenzie KJ, Mavilidi MF, 

Shellington EM, Kamada M, Heron L, Jauregui 

E, Abdeta C, Pina I, Pinto R, Sutherland R. 

Advocating for implementation of the Global 

Action Plan on Physical Activity: challenges and 

support requirements. J Phys Act Health. 20(1):

10-19, 2023. https://doi.org/10.1123/jpah.2022-

0357. 

 

Book chapter 

1. Takagi, D. (2022). AI-powered recommenda-

tions and social relationships. In Y. Sato, Y. 

Inaba, & Y. Fujiwara (Eds.), How will AI change 

society? (pp. 61-89) The University of Tokyo 

Press. (Japanese) 

 



 

 

 

 

 

School of Public Health 

3. Health Services Sciences 



 379

Department of Clinical 
Information Engineering 

 

 

Professor 

Hiroshi Oyama, M.D., Ph.D. 

Assistant professor 

Kelssy Hitomi dos Santos Kawata, Ph.D. 

 

Homepage: https://webpark1893.sakura.ne.jp/wp/home/cie_en/ 
 

 

Introduction and Organization 
 

Information engineering significantly impacts 

computer hardware, software, and data processing. It is 

a discipline that seeks objective data and emphasizes 

the conception of new data transfer methods, storage, 

processing, and input/output. It also targets research on 

developing computer devices and systems. 

Reviewing the history of the application of 

computers in medicine, calculating machines for 

supporting scientists and technologists first appeared in 

the 1950s. In the 1960s, computers were used for 

accounting and various statistics. The personal 

computer appeared in the 1980s and was adopted for 

personal use in many professions. The systematization 

of large hospitals, such as university hospitals, pushed 

ahead rapidly. 

In the 1990s, the computer began to help human 

thinking, such as in presentations, design, and 

discovery. When computers became connected through 

the internet, the distribution of information became 

very easy and rapid, both within organizations and 

internationally.  

In 2003, a high-quality, "finished" sequence of the 

human genome was completed. At the dawn of the 

twenty-first century, bioinformatics appeared as a new 

discipline, one that uses applied mathematics, 

informatics, statistics, computer science, and bio-

chemistry to solve biological problems. In medicine, 

advanced information technologies have been applied 

to health information infrastructures, electrical clinical 

guidelines, and knowledge navigation systems. 

In response to the needs of the time, the Department 

of Clinical Information Engineering (CIE) was 

established at the School of Public Health in April 2007. 

Its predecessor was the clinical information 

engineering division of clinical bioinformatics, using 

Special Coordination Funds for Promoting Science and 

Technology from Japan's Ministry of Education, 

Culture, Sports, Science, and Technology. 

 

Teaching activities 
 

The Department of Clinical Information Engineering 

aims to nurture talented people with special knowledge 

and skills at an international level to apply advanced 

information technologies to practical projects in 

clinical medicine and the health sciences. It offers 

courses on information system design, development 

methodology, evaluation, and project management in 

biomedicine, health care, and public health in the 

School of Public Health, and data mining and virtual 

reality for clinical decision-making in social medicine. 

Famous visiting lecturers and researchers from the 

National Cancer Center and other universities have 

given lectures here, furthering our hope of becoming a 

world leader in this field. 

The education of graduate students is based on 

weekly conferences at which the students present their 

research projects' progress and discuss their future 

directions. 
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Research activities 
 

Our research covers biomedical computer applications 

focusing on data (collection, analysis, and 

representation). It constitutes a combination of 

information science, computer science, and clinical 

science designed to assist in managing and processing 

data, information, and knowledge to support the 

practice and delivery of clinical care. Our laboratory is 

engaged in the following research activities: 

 

A)  Computer Graphics & Virtual Reality (VR) for 

Medical Science: Our research has three goals: to 

improve the living conditions of in-patients with 

limited physical activity by providing virtual 

experiences, to develop new diagnostic methods 

using medical imaging, and to develop a surgical 

edutainment and preoperative surgical planning 

support system in virtual space.  

 The advantages of simulating surgical 

procedures using VR techniques include (1) 

practicing the surgical procedure and image-based 

training; (2) planning the surgical procedure for 

individual patients preoperatively using VR 

images modeled from the patient's preoperative 

computed tomography (CT) or magnetic 

resonance (MR) images, in collaboration with the 

Department of Neurosurgery; (3) allowing 

supervisors to evaluate a procedure objectively; 

and (4) helping patients and their families to better 

understand the surgical procedure before and after 

the operation. 

B)  Social Information Engineering for Public 

Health (Public Health Informatics): Our 

laboratory researches new tools and 

methodologies for applying information, 

computer science, and technology to public health 

practice, research, and learning.  We are studying 

differences in the computerization of public health 

in the US and Japan. 
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Introduction and Organization 
 

The Department of Global Environmental Health 

(GEH) started under the School of Public Health 

(SPH), Graduate School of Medicine, in April 2018 

and has contributed to the master’s program (MPH). It 

has been affiliated with the School of International 

Health (SIH), Graduate School of Medicine since July 

2018 as an Associate Department, accepting master’s 

and doctoral students. 

  

The GEH aims: 

1. To study relationships between environmental 

exposure and human health  

2. To produce well-educated professionals with the 

academic knowledge and ability to undertake 

environmental epidemiological research 

 

Education 
 

This department provides two postgraduate courses 

at SPH: 1) Environmental Health and 2) Methods for 

Environmental Health Research. The former is an 

introductory course in environmental epidemiology 

that introduces basic concepts and methods to assess a 

potential relationship between environmental stressors 

and health outcomes at both individual and population 

levels. It provides state-of-the-art scientific knowledge 

and interpretation for health risk/impact assessment in 

environmental health perspectives. The latter is an 

advanced course dealing with statistical and 

epidemiological methodologies in environmental 

epidemiology that provides the theory and practice of 

a specific method to estimate the short-term effects of 

environmental risk factors on human health.  

 

Journal Club 

GEH has participated in a biweekly conference call 

with multiple schools/institutes* to read and discuss 

articles in environmental epidemiology. 
*Seoul National University, Korea Advanced Institute of Science & 

Technology (KAIST), National Institute for Environmental Studies, 

University of Tsukuba, Kyoto University, and Nagasaki University 

 

GEH R Seminar 

Every other Tuesday, 11:00-12:30  

Graduate students present fundamental knowledge and 

skills of R language and its applications, particularly 

for time-series regression analysis and spatial analysis, 

that they learned from R textbooks and/or research 

articles in environmental epidemiology. Sharing the 

basic and advanced methodologies and discussion 

helps students develop their capacity to implement 

research projects.  

 

All course lectures, thesis advising, and discussions in 

seminars are carried out in English. 

 

Research 
 

Our research interests particularly focus on climate 

change and air pollution in human populations in the 

field of environmental epidemiology. We address the 

scientific questions of how they link, quantify the 

health risks of a specific environmental factor, and 

further investigate social determinants that could 

potentially modify the exposure-response relation-

ships. 
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Our research collaborations include:  

1. Global perspectives of seasonal variability of 

suicide and the short-term associations between 

suicide and ambient temperature and air pollution 

using a large-scale daily time-series database 

across 26 countries, as a part of the Multi-Country 

Multi-City (MCC) Collaborative Research 

Network  

2. Health risk assessment of climate change and air 

pollution in Asian countries, including Japan, 

South Korea, China, Lao PDR, and Thailand.  

3. Nationwide studies on the short-term associations 

between suicide and ambient temperature and air 

pollution in Finland  

4. Establishment of an early warning system for 

malaria incidence in southern Africa 

 

Publications 
 

1. Madaniyazi L, Tobias A, Kim Y, Chung Y, 
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Association between daily ambient temperature 

and drug overdose in Tokyo: A time-series study. 

Environmental Health and Preventive Medicine 
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Environmental Health Perspectives 2022:130(4):
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mortality and the role of temperature: a 
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Introduction and Organization 
 

Practical applications based on the development of AI 

technology call for a fundamental transformation of 

the industrial structure. The global spread of 

COVID-19 has significantly changed the way medical 

care, economy, and society operate. To maintain and 

further develop the quality of the Japanese society, 

which some consider to be in decline because of the 

falling birth rate, rational and efficient social 

management based on information and communica-

tions technology (ICT) as well as artificial intelligence 

(AI), become indispensable. This course was 

established in 2018 at the University of Tokyo 

Hospital Department of Planning, Information and 

Management (Graduate School of Medicine 

Department of Biomedical Informatics) as a 

collaborative course, to explore the form of new 

medical services while promoting the development of 

underlying technologies, such as, ICT and AI. The 

objective has been to contribute to human resource 

development by forming a support base for 

researchers involved in this field, and to develop joint 

research beyond the boundaries of faculties and 

universities to contribute to the development of 

medical care.  

 

Teaching activities 
 

We have promoted activities to train researchers as 

well as students in this area inside and outside the 

university. In 2022, we were in charge of the medical 

informatics course at the University of Tokyo Faculty 

of Medicine designed for 4th-year students. We have 

also taught courses to Graduate School of Medicine 

School of Public Health professional master's degree 

students and have contributed to courses on medical 

RWD human resources development projects for 

working adults. The courses have focused on 

AI-related technologies in medical informatics. We 

have provided research guidance to doctoral students 

of the Graduate School of Medicine Department of 

Biomedical Informatics as well as Reproductive, 

Developmental and Aging Sciences; research 
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guidance was provided at the individual level. 

 

Research activities 
 

Development of natural language processing 

technique for medical treatment 

Symptoms and clinical findings, the relationship 

between these and treatment actions are freely 

described in the medical records of patients, unlike the 

test values. The structuring and analysis of such 

textual information are expected to contribute to new 

clinical medical discoveries and medical safety. The 

development of a natural language processing 

technique for structuring text information requires an 

annotated text corpus with an annotated target text and 

specific information on the subject of interest 

(symptoms, findings, etc.). In this course, we plan to 

target case reports of intractable diseases designated 

by the Ministry of Health, Labor and Welfare with the 

aim of developing a case report corpus that 

consistently and comprehensively annotates 

expressions that indicate the clinical condition of 

patients and the treatments that have been performed. 

By using the annotated information, we aim to extract 

information, such as the name of the patient's disease, 

the presence (or absence) of the kind of symptoms, the 

location of the symptoms, whether they are mild or 

severe, whether they are related to the treatment 

performed, the outcome at discharge, etc., from the 

text for subsequent analysis. We are also developing a 

machine learning model that accurately reproduces the 

annotated information. The natural language 

processing technique we are planning on developing 

will be able to create text for the clinical fields of 

medical records, structuring the details of the data. 

Application of natural language processing 

technology 

By analyzing electronic medical chart records using 

computers, we anticipate uncovering new insights into 

medicine and healthcare. These charts capture a 

variety of data, of which the freely written text holds 

significant information. Nevertheless, this textual data 

has historically posed technical challenges for 

computerized analysis. Supported by the Japan 

Science and Technology Agency (JST), this course 

highlights our use of natural language processing 

technology, co-developed with our research partners. 

Our goal is to further research into unveiling new 

therapeutic effects from diverse electronic medical 

chart data. Our studies have already demonstrated the 

ability to accurately identify known adverse events 

from chemotherapy within these texts. Moving 

forward, our research endeavors will focus on 

discovering novel therapeutic benefits of combined 

drug treatments, striving to enhance the safety of 

patient care. 

 

Social activities 
 

1. Gave lectures at various seminars, describing ICT 

related issues in the medical field utilizing AI. 

2. Participated in the HL7-FHIR (Fast Healthcare 

Interoperability Resources) implementation study 

working group established under the Japan 

Association of Medical Informatics Research 

Group "Academic Research Group for Next 

Generation Healthcare Record System,” and 

studied the details necessary for proceeding with 

the implementation of HL7-FHIR in Japan. 

3. Involved in the discussions of the collection of 

clinical information and the construction of 

information systems as a member of the 

Designated Core Hospitals for Cancer Genomic 

Medicine Working Group (RPWG). 

4. Promoted the standardization of disease names 

registered in electronic medical records under the 

standard disease name master working group. 
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Introduction and Organization 
 

The department of medical research and the 

management of musculoskeletal pain was established 

at the 22nd Century Medical and Research Centre 

thanks to donations from ippon Zoki Pharmaceutical 

Co., Ltd., AYUMI Pharmaceutical Corporation, ONO 

PHARMACEUTICAL CO., LTD., Chugai Pharma-

ceutical Co., Ltd., SOMPO Holdings, Inc., NuVasive 

Japan Co., Ltd., Promotion of Practical Use of AI 

Medical Diagnosis Support Equipment, MS&AD 

InterRisk Research & Consulting, Inc, Inotech Co., 

Ltd., The Association for Preventive Medicine in 

Japan, DeNA Co., Ltd., Ibuki LLC. The department is 

a collaboration among the Department of 

Orthopaedics, the Department of Rehabilitation 

Medicine. Currently, our aims are to design an 

algorithm for diagnosing and treating most types of 

musculoskeletal pain that do not have established 

treatment guidelines and to elucidate evidence for the 

possibility of developing causal therapies.  

 In the “Comprehensive Survey of Living Conditions” 

and the “Survey on the Status of Occurrence of 

Diseases at Work,” which were published by the 

Health, Labour, and Welfare Ministry, the issues 

affecting the locomotive apparatus over the years, 

particularly low back pain and joint pain, have been 

ranked as the top complaints among citizens and as a 

cause of absence from work. Musculoskeletal pain, 

mainly low back pain and joint pain, is an issue with a 

high complaint rate that causes tremendous social 

loss. 

The course on medical research and the 

management of musculoskeletal pain was made 

available to provide more knowledge on highly 

prevalent musculoskeletal pain and to become a core 

programme in leading multidisciplinary clinical 

research. 

To achieve these goals, we will closely collaborate 

with the Department of Orthopaedics, Department of 

Spinal Surgery, Department of Rehabilitation. On the 

basis of an extensive epidemiological survey, we will 

identify risk factors that contribute to determining the 

therapeutic strategy for treating musculoskeletal pain 

as well as the prognosis. In addition, on the basis of 

these determined risk factors, we will develop and 

propose diagnostic tools/algorithms as well as 

prevention and treatment programmes. Then we will 

collect and analyse clinical data and systematise the 

diagnosis, prevention, and treatment of chronic pain – 

mainly musculoskeletal pain. 

 

Research activities 
 

We will explore the risk factors that contribute to 

determining the therapeutic strategy for treating 

musculoskeletal pain and the prognosis. 
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Prospects for future research 
 
1) Systematization of chronic pain, mainly motor 

organ pain (collection and analysis of clinical data) 

A manual that can realize back pain prevention in the 

field of industrial health, treatment and work balance 

support for workers who have diseases that cause 

motor pain, such as cancer patients, support for 

balancing chronic pain and work/reducing health 

costs. 

 

2) Development of diagnostic tools and treatment 

programs for musculoskeletal pain 

Development of back pain preventive exercise, 

development of sensor for presenting posture to 

prevent back pain, development of quantitative 

evaluation system for knee oseteoarthritis X-ray based 

on a large database, clinical information, and medical 

images of musculoskeletal diseases. Developed a 

system that predicts sarcopenia and muscle weakness 

with high accuracy by using medical equipment 

(non-invasive and simple ultrasound and artificial 

intelligence), spinal canal and paraspinal muscle of 

lumbar spine for quantitative evaluation of fatty 

degeneration in humans (joint research with Dr. 

Jeremy Fairbank, University of Oxford). 

 

3) Fostering clinicians who are familiar with 

musculoskeletal pain assessment and treatment, and 

enlightening the general public with evidence-based 

knowledge about musculoskeletal pain 
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Introduction and Organization 
 

Bone is a key component of the skeletal-locomotor 

system and serves as a calcium reservoir regulated by 

the endocrine system in vertebrates.  Bone also acts 

as the “primary lymphoid organ” that harbors and 

mobilizes hematopoietic stem cells (HSCs) and 

immune progenitor cells.  Furthermore, the bone and 

immune systems are closely related through a number 

of shared regulatory molecules including cytokines, 

receptors and signaling molecules.  Osteo-

immunology is an interdisciplinary research field that 

investigates the shared mechanisms and crosstalks 

between the bone and the immune systems.  Studies 

on bone destruction associated rheumatoid arthritis 

(RA) have highlighted regulation of bone by the 

immune cells and promoted this field.  As seen in the 

clinical benefits of anti-TNF antibody, anti-IL-6 

antibody and CTLA4-Ig on inflammation and 

osteoclast differentiation for the treatment of RA, the 

osteoimmunological insight is now of growing 

importance in clinical applications.  It is necessary to 

comprehensively understand the interplay between 

bone and immune systems for elucidation of the 

molecular mechanisms underlying the pathogenesis of 

various bone diseases (osteoporosis, osteoarthritis, 

periodontal disease etc.) and immune diseases 

(autoimmune diseases, infectious diseases etc.). 

Osteoimmunology is now emphasized by not only 

the academic but also clinical sides, and the 

international competition has intensified in both basic 

and pharmaceutical researches.  This department was 

founded as a new department focusing on the osteo-

immunology in May 2016. The second term started in 

May 2019, and was temporarily suspended in June 

2022. Subsequently, the third phase started in 

November 2022, with support from AYUMI 

Pharmaceutical Corporation, ELECOM, JCR 

Pharmaceuticals, Kondo Cotton Spinning, 

MIKIHOUSE, MITSUI FUDOSAN, Meiji, Noevir, 

TAKENAKA, TENNENBUTSU IKAGAKU 

KENKYU ZAIDAN and Yakult.  We aim to 

understand the mechanisms underlying the patho-

genesis of various skeletal and immune diseases, and 

to provide the molecular basis for novel drug 

discovery in the field. 

 

Teaching activities 
 

As for under-graduate education, our department takes 

a part in systemic lectures.  We train post-doctoral 

fellows, graduate and post-graduate students in 

Department of Immunology, Graduate School of 

Medicine and Faculty of Medicine, The University of 

Tokyo. 

 

Research activities 
 

By extending the concept of osteoimmunology to 

various skeletal and immune diseases, we aim to 

comprehensively elucidate the crosstalks between the 

bone and immune systems involved in the patho-

genesis of the diseases, and provide the molecular 

basis for novel therapeutic strategies.  Our achieve-

ment would help to improve the welfare and raise the 

level of medical treatment in the world.  
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Main research achievements 

RANKL in bone, immunity and cancer 

Bone is a dynamic organ that continuously 

undergoes a process involving resorption and 

formation (bone remodeling), which are mediated by 

osteoclasts and osteoblasts, respectively.  An 

imbalance of bone resorption and formation is often 

central to metabolic bone diseases, including bone 

destruction in RA, postmenopausal osteoporosis, bone 

tumors and osteopetrosis.  Osteoclasts are large, 

multinucleated cells formed by the fusion of precursor 

cells of monocyte/macrophage lineage.  Mature 

osteoclasts degrade bone matrix proteins by secreting 

proteolytic enzymes and decalcify the inorganic 

components of bone by releasing hydrochloric acid.  

RANKL is an essential cytokine for osteoclast 

differentiation.  RANKL, which are produced by the 

supporting mesenchymal cells including osteoblasts, 

osteocytes and synovial fibroblasts, binds to its 

receptor RANK expressed on osteoclast precursor 

cells.  Mice with a disruption of either Rank or Rankl 

exhibit severe osteopetrosis accompanied by a tooth 

eruption defect resulting from a complete lack of 

osteoclasts.  Mutations in the RANK and RANKL 

genes have been identified in human patients with 

bone disorders such as autosomal recessive osteo-

petrosis.  These genetic findings clearly demonstrate 

that RANK/RANKL signaling is essential for 

osteoclastogenesis in vivo.  We aim to elucidate the 

molecular mechanism underlying RANKL-induced 

osteoclast differentiation, in order to develop the 

novel therapeutic strategies for the treatment of 

various bone diseases such as RA and osteoporosis 

(Tsukasaki et al, J Bone Miner Res, 2016; Okamoto et 

al, Physiol Rev, 2017).  Recently, we have elucidated 

the mechanism of osteoclastogenesis at the single cell 

level by single-cell RNA sequencing analysis. 

Osteoclast differentiation pathway can be divided into 

multi stages, and we identified a number of genes that 

determine each differentiation stage.  We found that 

the transcriptional regulator Cited2 regulates the 

terminal differentiation step by promoting cell cycle 

arrest.  The single-cell analysis data covering all 

pathways of osteoclast differentiation would be a 

useful resource for the development of therapeutic 

treatments targeting osteoclasts (Tsukasaki et al, Nat 

Metab, 2020). 

  RANKL plays crucial roles in not only osteoclast 

differentiation but also the immune system, including 

lymph node development, thymic epithelial cell 

differentiation and M cell differentiation in gut.  

Thus, RANKL is one of the most important factors 

explicitly linking the skeletal and immune systems.  

RANKL is synthesized as a membrane-bound 

molecule, which is cleaved into the soluble form by 

proteases.  Both forms function as agonistic ligands 

for RANK.  However, the functional difference 

between the membrane-bound and soluble forms of 

RANKL had been poorly understood in vivo.  Thus, 

we tried to elucidate the physiological and 

pathological significances of soluble RANKL by 

generating mice that selectively lack soluble RANKL.  

Soluble RANKL-deficient mice did not show any 

discernible osteopetrotic phenotype.  In addition, 

soluble RANKL made no contribution to ovariectomy-

induced osteoporosis.  Thus, membrane-bound 

RANKL mainly functions in osteoclast differentiation 

in vivo.  Furthermore, unlike RANKL-null mice, 

soluble RANKL-deficient mice had normal 

development of the immune organs, including lymph 

node development, thymic medullary epithelial cell 

differentiation and M cell differentiation. Collectively, 

we demonstrated that soluble RANKL is dispensable 

for physiological regulation of bone and immune 

systems (Asano et al, Nat Metab, 2019). 

  RANKL also deeply contributes to the pathogenesis 

of bone metastasis.  In bone, tumor cells induce the 

RANKL expression in osteoblasts through the 

production of PTHrP and IL-6.  RANKL promotes 

osteoclastic bone resorption, which provides space for 

tumor expansion and releases certain growth factors 

from the degraded bone matrices to stimulate tumor 

growth, forming a vicious cycle.  In addition, RANK 

is expressed at high levels on many different epithelial 

tumor cells that preferentially metastasize to bone.  

RANKL acts directly on RANK-expressing tumor 

cells to increase tumor migration to bone.  Notably, 

soluble RANKL contributes to bone metastasis by 

exerting a chemotactic activity in tumor cells 

expressing RANK.  Soluble RANKL deficiency in 

mice markedly suppressed the metastasis of murine 

melanoma cell line B16F10 and breast cancer cell line 

EO771, both of which express RANK, to bone 

（Asano et al, Nat Metab, 2019; Okamoto, J Bone 
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Miner Metab, 2021）.  Interestingly, the recent human 

study indicates that breast cancer patients with high 

levels of serum RANKL had an increased risk of 

developing bone metastases.  Thus, to measure the 

serum RANKL level may help identify the patients 

who have a high risk of development of bone 

metastasis. 

  In rheumatoid arthritis, synovial fibroblasts act as 

the main source of RANKL that induces osteoclastic 

bone resorption in joints.  Recent single cell analyses 

have shown that synovial fibroblasts could be 

classified into two subsets, inflammation type and 

tissue-destructive type.  By analyzing the mechanism 

of transcriptional regulation of RANKL, we revealed 

that transcriptional factor ETS1 drives the polarization 

toward tissue-destructive fibroblasts in rheumatoid 

arthritis (Yan et al, Nat Immunol, 2022). 

  The RANKL decoy receptor osteoprotegerin (OPG) 

regulates bone metabolism and the immune organ 

development as an inhibitor of RANKL signal.  OPG 

is a soluble protein, which also circulates in the blood.  

By analyzing osteoblast-specific, thymic epithelial 

cell-specific and intestinal epithelial cell-specific 

OPG-deficient mice, we showed that bone metabolism, 

thymic epithelial cell differentiation and M cell 

differentiation is controlled by OPG locally produced 

in bone, thymus and intestine, respectively, but not by 

circulating OPG.  The findings further revealed the 

importance of local regulation of the RANKL/RANK 

system (Tsukasaki et al, Cell Rep, 2020). 

  Recently, a fully human anti-RANKL neutralizing 

antibody has been introduced for the treatment of 

osteoporosis and skeletal-related events by bone 

tumors.  We have evaluated the efficacy of the novel 

small molecule inhibitor against RANKL signaling 

using mouse disease models (Guerrini et al, Immunity, 

2015).  Using the mouse models of bone metastasis, 

we have demonstrated that oral administration of the 

small-molecule RANKL inhibitor against RANKL 

suppressed the metastasis of human breast cancer cell 

line and murine melanoma cell line to bone (Nakai et 

al, Bone Res, 2019).   

Roles of T cells in bone destruction associated with 

inflammation 

The bone destruction in RA is the result of the 

enhanced osteoclast activity due to the inflammatory 

responses triggered by the activation of pathogenic 

helper T cells.  We previously reported using a 

mouse model of autoimmune arthritis that a subset of 

Foxp3+ T cells loses Foxp3 expression under arthritic 

conditions and converts into IL-17-prodcing T cells 

(called exFoxp3Th17 cells).  exFoxp3Th17 cells 

display a greater capacity for inducing both synovitis 

and osteoclastic bone resorption (Komatsu et al, Nat 

Med, 2014).  The conversion of Foxp3+ T cells into 

effector T cells has also been observed in various 

diseases such as diabetes and multiple sclerosis.  We 

have recently demonstrated that exFoxp3Th17 cells 

also act as osteoclastogenic T cells in alveolar bone 

destruction in periodontitis.  exFoxp3Th17 cells 

accumulate in periodontitis tissues in response to oral 

bacteria, and stimulate mesenchymal cells including 

osteoblastic cells and periodontal ligament cells to 

induce RANKL.  We found that exFoxp3Th17 cells 

protect against bacteria by evoking mucosal immune 

responses as well as removing the tooth (Tsukasaki et 

al, Nat Commun, 2018).  Our findings introduce a 

new concept that bone destruction contributes to the 

host defense against oral bacteria in periodontitis. 

  In recent years, Jak inhibitors have attracted 

attention as potential agents for the autoimmune 

diseases such as rheumatoid arthritis.  We have 

recently found that protein arginine methylation, a 

post-translational modification, is critically involved 

in the regulation of the Jak signaling pathway.  T 

cell-specific deficiency of the arginine methyl-

transferase PRMT5 led to a decrease in the number of 

peripheral CD4, CD8 and regulatory T cells, and an 

almost complete loss of iNKT cells.  PRMT5-

mediated arginine methylation was essential for the 

expression of the cytokine-signal-transducing com-

ponents, the common cytokine receptor γ-chain (γc) 

and JAK3, which are required for the development of 

iNKT cells and the proliferation and survival of 

peripheral T cells.  PRMT5 induced the arginine 

methylation of the spliceosomal component SmD3 

that promoted the splicing of pre-mRNA encoding γc 

and JAK3 (Inoue et al, Nature Immunol, 2018).  This 

study presented a novel regulatory mechanism 

governing γc family cytokine-Jak3 signaling in T 

cells. 

 

Immune regulation by osteoblast in the bone marrow 
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HSCs have the capacity to differentiate into all 

immune cells, and their activities require extrinsic 

signals from the microenvironments (niches) in the 

bone marrow.  Various cell types including CXCL12-

abundant reticular (CAR) cells, leptin receptor-

expressing perivascular stromal cells, Nestin+ 

perivascular cells and neural cells have been shown to 

be important for HSC maintenance.  Although osteo-

blasts were first reported to function as the HSC niche 

in the early 2000s, the significance of the osteoblastic 

niche had remained unclear.  In order to clarify the 

role of osteoblasts in the hematopoiesis in the bone 

marrow, we generated an inducible deletion system of 

osteoblasts in adult mice.  We found that inducible 

ablation of osteoblast had no effect on the HSCs but 

reduced the number of both common lymphoid 

progenitors in the bone marrow and lymphocytes in 

the periphery.  Osteoblast-derived IL-7 is required 

for development of common lymphoid progenitors in 

the bone marrow (Terashima et al, Immunity, 2016).  

Moreover, we showed that sepsis reduces the 

osteoblast number, which induces lymphopenia 

through IL-7 downregulation.  Our study identified a 

novel mechanism by which bone cells regulate the 

immune system. 
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Introduction and Organization 
 

The Department of Computational Diagnostic 

Radiology and Preventive Medicine (CDRPM) was 

established in May 2005. It is under the supervision of 

the Department of Radiology.  

The aim of our research project is as follows: (1) 

to create a large database of health screening clinical 

data including medical images, (2) to develop methods 

to analyze large volumes of medical images and to 

search for algorithms to detect subtle abnormal 

findings in these images, and (3) to evaluate the 

clinical usefulness of such image processing methods 

and to apply the system in clinical settings.   

The department comprises twelve professors and 

three project researchers, along with a medical staff of 

approximately 70 employees in the health-screening 

center. 

Clinical Activities 
 

CDRPM is responsible for the clinical activities in 

the CDRPM Health Screening Center. The following 

diagnostic imaging modalities are installed to 

facilitate high level of diagnostic accuracy: positron 

emission computed tomography (PET), 3-tesla 

magnetic resonance imaging (3T-MRI) system, multi-

detector CT (MDCT), ultrasound imaging system, and 

digital mammography.  

 

Teaching Activities 
 

At present, CDRPM does not accept students. 

However, CDRPM participates in the education of 

students and residents in the Department of Radiology. 

CDRPM endeavors to help students whose research 

themes include image analysis such as computer- 

assisted detection, or epidemiologic studies employing 

health-screening data. 
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Research Activities 
 

1) Health screening database 

We have developed a unique health screening infor-

mation system to facilitate daily management of the 

health screening activities and to input health 

screening data. This information system is still under 

constant revision. The medical images acquired in the 

health screenings are stored in the hospital picture 

archiving and communication system (PACS) for 

clinical use. Medical images used solely for research 

purposes are stored in an independent PACS installed 

inside the CDRPM department. 

 

2) Image processing software development 

We have structured an integrated software developing 

system to facilitate the production of image processing 

software. The system is divided into the clinical part 

and the research part, with the data in the latter being 

anonymized. The clinical part consists of case entry 

for software development, and clinical application of 

the developed software. The research part consists of 

an interface to obtain images of the representative 

cases to develop the software, and an interface to test 

the developed software with the accumulated cases. 

 

3) Clinical evaluation, application of software, and 

epidemiological studies 

Researches based on the health-screening database are 

carried out in collaboration with other researchers of 

various specialties. Images are analyzed using the 

developed software. 
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Department Outline 
 

The Department of Cell Therapy in Regenerative 

Medicine was established in 2021 to promote practical 

technologies for regenerative medicine, such as 

developing the mass culture of 3D mesenchymal stem 

cells (MSCs) and diagnostic imaging related to MSCs. 

MSCs are stem cells derived from the mesoderm, a type 

of somatic stem cell, and can differentiate into bone, 

cartilage, cardiomyocytes, etc. MSC culture methods 

are classified into two types: adhesive cells (2D) and 

floating cells (3D). The advancement and application 

of regenerative medicine necessitate a stem cell culture 

method that facilitates faster proliferation, enhanced 

stemness, and improved functionality. Our department 

aims to develop technology for the mass culture of 

high-quality MSCs using Cellhesion®, a scaffold 

material developed by Nissan Chemical Corporation. 

Recently, cell quality evaluation has become necessary 

to ensure reproducibility, reliability, and accuracy in 

drug discovery research using cultured cells. MSCs 

express marker genes, such as CD105, CD73, CD90, 

etc. However, since it is impossible to determine the 

quality of MSCs, such as whether they are increasing 

cells or not, even if these markers are expressed, it is 

essential to have a method to evaluate the quality of 

MSCs. In addition, because MSCs vary among tissues 

of origin, donors, and other factors, even MSCs with a 

low number of passages may not increase and cannot 

be passaged. At present, it is left to the operator to 

decide at what stage to discontinue the culture. Our 

department will use Nikon Corporation's cell imaging 

technology to evaluate cell quality during MSC 3D 

mass culture. 

 

Research Content 
 

Nissan Chemical Corporation has pioneered in 

regenerative medicine by developing the scaffold 

material Cellhesion® for cultivating UCMSCs, 

demonstrating approximately seven times the anti-

inflammatory efficacy compared to traditional 2D 

cultivated cells, showcasing substantial potential for 

treating various diseases. In this study, we conducted a 

comprehensive assessment of the proliferative capacity 

of UCMSCs cultivated in both 2D and 3D 

environments, accompanied by an analysis and 

evaluation of secretion factors related to angiogenic 

factors, angiogenesis, cell migration, self-replication 

capacity, and multi-differentiation ability of UCMSCs 

in vitro study. 

The 3D-cultured UCMSCs maintain their inherent 

characteristics as mesenchymal stem cells and preserve 

their potential to differentiate into bone, cartilage, and 

adipose tissues. Comparative studies have shown that 

3D culture enhances cell proliferation and increases the 
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secretion of vascular growth factors like HGF, VEGF, 

IL-6, and IL-8 compared to 2D culture. In 3D culture, 

there was a considerable increase in angiogenesis, total 

extension, and branching points compared to 2D 

culture, as shown by in vitro angiogenesis assays. 

It has been observed that UCMSCs when cultivated in 

a 3D environment using Cellhesion® material, 

maintain their undifferentiated and migratory 

capacities. Additionally, they exhibit noteworthy and 

enhanced cellular activity, which is not attainable 

through 2D cultivation. Therefore, it is highly likely 

that the use of Cellhesion® material can provide 

significant potential and opportunities for 

advancements in regenerative medicine and cellular 

therapy. 

 

Future Outlook 
 

We aim to evaluate the anti-inflammatory and 

angiogenic effects of 3D-cultured MSCs optimized for 

large-scale cultivation. In future studies, we plan to 

assess the effectiveness of administering supernatants 

that contain 3D cultured MSCs and angiogenic factors 

in vivo models of knee osteoarthritis and lower limb 

ischemia. We aim to explore their potential benefits in 

promoting vascular regeneration and reducing 

inflammation. Our goal is to assess the efficacy of these 

treatments while ensuring that 3D-cultured MSCs are 

safe and reliable. 
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Introduction and Organization 
 

Department of Home Care Medicine was established 

in 2018 at the 22nd Century Medical and Research 

Center in the University of Tokyo Hospital based upon 

contributions by Mr. Kazuteru Noguchi, JSH Co., Ltd., 

Japan Home Medical Care Inc., Towa Pharmaceutical 

Co. Ltd., Sawai Pharmaceutical Co. Ltd., and Ain 

Pharmaciez. Our department collaborates with 

Department of Geriatric Medicine. We have taken 

over educational activities and research activities from 

Center for Home Care Medicine, Faculty of Medicine. 

With the increase in the elderly population, home care 

medicine is more needed compared with the past. We 

teach home care medicine to medical students and 

trainee doctors along with studying the topics of home 

care medicine to systematize it. 

 

Education 
 

Clinical education of home care medicine is provided 

for fifth and sixth year medical students. We create a 

personalized mandatory program of home care 

medicine and give an orientation of the program. Then 

medical students learn about home care medicine with 

physicians, nurses, medical social workers or care 

managers in the community.  

We also create a program of home care medicine for 

trainee doctors who wish to learn about it. 

 

Research 
 

The main themes of our study were as follows.  

1) Educational program development of home care 

medicine and studying the educational effective-

ness of the program 

2) Building a case registry system of home medical 

care 

3) Follow-up study on QOL or prognosis of patients 

who receive home medical care and their care 

givers 

4) Drug treatment in home medical care 

5) Skills of medical therapeutics and care in home 

care medicine 
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Introduction and Organization 
 

The Department of Therapeutic Strategy for Heart 

Failure (TSHF) in the University of Tokyo Hospital 

was established by the support of the Department of 

Cardiac Surgery and the Department of Cardiovascular 

Medicine of the University of Tokyo Hospital in May 

2008. The purpose to establish the department of TSHF 

is to promote surgical and medical innovative treatment 

for end-stage heart failure in the University of Tokyo 

Hospital, which includes heart transplant, pediatric 

heart transplant, ventricular assist device, and 

regenerative therapy. The Department has been also 

supported by eight companies.  

Recently, right heart failure (RHF) gains recognition 

as well as left heart failure (LHF). RHF developed after 

left ventricular assist devise (LVAD) is a critical issue 

which remains to be elucidated. Pulmonary hyper-

tension (PH) is also an important cause of RHF. Now a 

lot of patients with severe PH are referred to our 

hospital because the University of Tokyo Hospital has 

been approved as a lung transplantation center since 

2014. We pursue optimal treatment strategy for not 

only LHF but also RHF. 

 

Clinical Activities 
 

1. Heart Transplant (HTx) 

Patients who performed heart transplant in our 

hospital or in abroad transferred from our hospital are 

followed up once a month in the out-patient clinic, and 

undergo repeated myocardial biopsy regularly. When 

some symptom or findings which suggest rejection are 

detected, patients will undergo to intensify immuno-

suppressive regimen in-hospital treatment.  

2. Ventricular Assist Device (VAD) Therapy 

We recently implant not only extracorporeal 

pulsatile but also implantable ventricular assist device 

(VAD). All candidates fell into end-stage heart failure 

before VAD implantation, and a significant number of 

them were rescued with heart transplantation or bridge 

to recovery. We implant centrifugal VAD (EVAHEART, 

HVAD and HeartMate3) or axial VAD (HeartMate II 

and Jarvik 2000) considering patients’ physics and 

clinical status). We also started the “Destination 
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therapy”, which means the implantation of VAD 

without heart transplantation. 

 

3. Treatment of PH 

Although pulmonary arterial hypertension (PAH) 

was a disease of poor prognosis, the treatment outcome 

of PAH significantly improved in this decade attributed 

to a number of newly approved drugs. Now we can use 

ten agents for PAH including oral, inhaled, sub-

cutaneous and intravenous drugs. Combination therapy 

of these drugs is increasingly prevalent for the manage-

ment of PAH. We join the nationwide PH registry to 

establish optimal treatment strategy for PAH .  

 

Teaching Activities 
 

We have the chair of systematic review of cardio-

vascular surgery in the spring term at the 2nd grade of 

medical course. We also take charge in clinical practice 

on diagnosis of cardiovascular disease in the autumn 

term at the 2nd grade. We expose the students to daily 

clinical works as well as research works during the 

course of “Free Quarter” and “Research Lab Visit”, 

which are scheduled in the summer and spring 

vacations at 1st and 2nd grade. Joint lectures with the 

Cardiology Department are scheduled 3rd through 4th 

grades. Each student is assigned one or two 

cardiovascular surgical cases in the Bed Side Learning, 

in which he/she is required to learn preoperative patient 

evaluation and management, surgical treatment and 

postoperative care, based on participatory practice. 

There are also twelve small key-lectures on 

cardiovascular surgery. Hands-on practice is provided 

during the “Clinical clerkship” one-month course in the 

last months of 3rd grade. 

We take charge in core surgical curriculum in the 

“Super-rotation” postgraduate training. We offer a 

program in which each resident can learn basic 

knowledge of cardiovascular disease and surgery, and 

hemodynamic and respiratory evaluation as well as 

basic surgical techniques and patient management. 

Residents who take the course of cardiovascular 

surgery are required three-year general surgical 

training for General Surgery Board certification. We 

have well-developed specialty/ subspecialty training 

programs to allow the residents to pass Cardiovascular 

Board Examination by 10th postgraduate year. 

Research Activities 
 

In order to achieve excellent clinical results and to 

seek for new possibilities of surgical treatments for 

heart failure, it is essential for our department of the 

University to have active research programs in clinical 

and basic subjects related to assisted circulations and 

heart transplantation. We created highly active research 

programs in every field of medical and surgical heart 

failure treatment, and played an internationally leading 

role and contributed to its development. A research 

meeting is held every Saturday on a research project 

with Department of Cardiothoracic Surgery. 

Basic and/or clinical research activities are focused 

on 1) development of new driving method of rotary 

blood pump, 2) basic and clinical research on 

regenerative therapy, 3) establishment of social support 

system for patients with implantable LVAD. 
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Introduction and Organization 
 

Biostatistics is an applied statistics in the fields of 

medical and health sciences and contributes to these 

fields through developments of statistical methodolo-

gies for clinical trials and epidemiological researches. 

Biostatisticians who work at an organization for 

conducting and coordinating clinical researches (e.g., 

academic research organization) in hospitals and 

institutions are few in Japan. To this end, the Japan 

funding agency, Agency for Medical Research and 

Development (AMED), started the Support Program 

for Biostatisticians from 2016.  

The AMED selected the Graduate School of the 

University of Tokyo and the Graduate school of the 

Kyoto University, as 2 centers for training biostatisti-

cians, which function as core facilities, respectively. 

Each graduate school establishes a new biostatistics 

course, forms a training center upon collaboration 

with a hospital, and performs on-the-job training. 

This program improves the environment that leads 

to higher quality in clinical research and trials, with 

the collaboration of industry, academia, and the 

government, based upon the donations from drug 

companies and national research funding. Collabora-

tive projects of industry, academia, and the govern-

ment through the flow of funds in this program, are 

the first of their kind in Japan.  

On March 1, 2017, the Department of Biostatistics 

and Bioinformation was established in the Graduate 

School of Medicine. In the Graduate School of 

Interdisciplinary Information Studies in the University 

of Tokyo, the Biostatistics and Bioinformatics course 

also started on April 1, 2018. This course provides 

specialized education to acquire not only statistical 

methodologies, but also practical skills (e.g., design 

and analysis of clinical research, programming, 

reporting) for conducting clinical research. We train 

biostatisticians with high communication skill and 

ethics that can promote high quality research in 

collaboration with health care professionals by 

teaching and on-the-job -training (OJT). AMED has 

renewed this project for more 5years since FY2021. 

 

Teaching activities 
 

1) Education in the Biostatistics and Bioinformatics 

course  

In the Biostatistics and Bioinformatics course, 

through the following teachings, we educate a wide 

range of knowledge and skills required to bio-

statisticians. Its curriculum is made up of 28 subjects 

including 42 credits. For students who have taken over 

38 credits, we issue a certificate along with the Master 

degree.  

 

Biostatistics 

Statistical inference, categorical data analysis, 
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survival analysis, longitudinal data analysis, Bayesian 

statistics, multiple comparison procedure, multivariate 

analysis, causal inference, missing data analysis, 

stochastic process and time series analysis, pharma-

cometrics, statistical programming, genomic data 

analysis  

 

Clinical research and epidemiology 

Clinical trial methodology, design and analysis of 

epidemiological research, research ethics and 

guidelines, medical research and CDISC standards, 

general clinical medicine, regulatory science, medical 

writing, medical technology evaluation exercises  

 

In addition, the students receive the OJT at 

University of Tokyo Hospital and the National Cancer 

Center. The OJT programs are developed by the 

biostatisticians of each institution. In the first year of 

master's program, the students learn the basic practice 

of biostatistician through the training at the University 

of Tokyo Hospital. In the second year, at the National 

Cancer Research Center, students receive advanced 

training in how to plan the design and analysis of 

clinical researches.  

 

2) Seminars and symposiums for the healthcare 

professionals and biostatisticians  

We give seminars about clinical trial methodologies 

and biostatistics for physician, nurse, clinical research 

coordinator, monitor, and other healthcare profession-

als. We also hold symposia for biostatisticians in 

academia and pharmaceutical companies in order to 

share and discuss the “state-of-the-arts” of statistical 

methodologies.  

 

Research activities 
 

In the department of biostatistics and bioinformatics, 

the main research areas are as follows:  

 

1) Statistical methodology and design of clinical trials 

and epidemiology 

We study on the statistical methodologies and design 

for streamlining clinical trial and estimating treatment 

effect precisely. The research area includes Bayesian 

design in oncology, clinical trial design using 

biomarkers, adaptive design, study on the use of 

Bayesian statistics in clinical trials, causal inference, 

and multiple comparison method.  

 

2) Epidemiological methodology 

Epidemiology deals with health or disease related 

incidence quantitatively in large populations, 

evaluates cause and effective factors, and ultimately 

finds the measures of prevention. It starts from 

epidemics (such as infectious diseases) and now its 

focus is on lifestyle related diseases, such as cardio-

vascular disorders. Also, several kinds of medical 

databases are developed rapidly in Japan. It is 

important to conduct epidemiological, pharmaco-

epidemiological and clinical epidemiological studies 

using such databases.  

 

3) Pharmacoepidemiology  

Pharmacoepidemiology is a study to investigate drug 

use and its effects in a population. We are engaged in 

research on effectiveness, risk, and cost using data 

obtained from hospital information system and 

electronic medical record. 

 

4) Clinical Epidemiology 

Clinical epidemiology is the application of the 

principles and methods of epidemiology to conduct 

clinical research studies focusing on prevention, 

diagnosis, prognosis, and treatment of disease. As the 

basic science of Evidence-based Medicine, the impor-

tance of clinical epidemiology has been increasing. 

 

5) Medical informatics 

Medical informatics is a science of studying how to 

use data, information and knowledge in the all 

medical fields, such as clinical, medical studies, 

education and government. Recently, the area of 

medical informatics is much expanding because of the 

progress of genomic studies or bioinformatics, and 

introduction of new technologies, such as virtual 

reality and artificial intelligence (AI). 

 

6) Algebraic statistics 

The focus of research is on developing and applying 

methods of algebraic statistics to specific statistical 

problems.  In statistical inference, the computation of 

complicated integrals or summation sometimes makes 

the problem intractable.  When a statistical model 
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has algebraic structure, techniques from algebraic 

statistics are useful.  I currently work on the topics 

related to Groebner basis theory and the holonomic 

gradient method. 
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Introduction and Organization 
 

This course is an endowed chair established on April 1, 

2018, under the donations of Medtronic Japan Co., 

Ltd., St. Jude Medical Co., Ltd., Boston Scientific 

Japan Co., Ltd., Fukuda Denshi Tokyo Central Sales 

Co., Ltd and SIMPLEX QUANTUM Co., Ltd. 

In conjunction with the department of 

cardiovascular medicine, this course develops leading-

edge medical care. It elucidates the pathogenesis of 

unresolved heart failure and cardiovascular disease 

and analyzes the pathological condition using cultured 

cells, experimental animals, and patient specimens. By 

clarifying the new disease pathogenesis mechanism 

and pathogenesis mechanism, it aims at elucidating 

the fundamental pathophysiology of cardiovascular 

disease and developing development prevention 

methods, new diagnostic methods, and new 

therapeutic methods. 

 

Teaching activities 
 

The above research results are presented at the 

university and academic conferences, the importance 

of this field is well known and widely presented by 

dissertation. Also, we are actively engaged in outreach 

activities for society. 

Research activities 
 

The heart and blood vessels maintain homeostasis in 

cooperation with organs throughout the body. The 

failure of this cooperation is considered to cause the 

onset of heart failure and sudden death. The therapy 

that improved cardiovascular death prognosis is a drug 

that acts on the whole body, not on the heart alone, 

except for cardiac resynchronization therapy and 

implantable defibrillator. From this point of view, as a 

research to improve the prognosis of cardiovascular 

death, we will proceed with the investigation, 

considering that poor coordination among multiple 

organs is involved in the onset of heart disease. 

Furthermore, about half of the cells that make up the 

heart are cardiomyocytes. In contrast, the other half 

are non-cardiomyocytes. In this study, we focus on 

non-cardiomyocytes and how non-cardiomyocytes 

interact with cardiomyocytes. The aim is to find new 

therapeutic targets for heart disease by clarifying 

whether it is acting, maintaining homeostasis of the 

heart, and elucidating the pathogenesis of heart failure 

that is its failure. 

Furthermore, the relationship between the 

heart and the brain has been examined in detail as a 

study of inter-organ cooperation. 
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Introduction and Organization 
 

Laboratory for Advanced Research on Pathophysiology 

of Metabolic Diseases was launched in 2017 to 

promote cutting-edge research aimed at unraveling the 

underlying pathophysiology of diabetes and related 

metabolic diseases thereby contributing to the 

development of effective preventive measures against 

these diseases. 

“Individuals at risk of diabetes”, i.e., those 

strongly suspected of having diabetes and those in 

whom the possibility of diabetes cannot be denied, are 

currently estimated to account for 28.5% of males and 

21.4% of females in Japan, thus making it an urgent 

task not only for metabolic science but for society at 

large to fully elucidate the underlying pathophysiology 

of diabetes. Diabetes is defined as a hyperglycemic 

condition resulting from decreased secretion and/or 

action of insulin from the pancreas and encompasses a 

wide disease spectrum from such rare conditions as 

mitochondrial diabetes and lipoatrophic diabetes to 

diabetes mellitus as a common disease. Diabetes occurs 

not only through genetic susceptibility to the disease 

but due to disorderly living habits, such as overeating, 

lack of physical activity and obesity. Therefore, the 

Laboratory is intended to promote wide-ranging 

research into human tissues from patients with diabetes 

mellitus as a common disease but from those with rare 

forms of diabetes by drawing on state-of-the-art 

genomic, epigenomic, metabolomic, metagenomic and 

iPS-cell technologies and to bring resulting research 

insights to bear on the development of innovative 

diagnostic, preventive and therapeutic modalities for 

diabetes. 

Within the research milieu that the 

Laboratory offers, therefore, the research currently 

being promoted is expected to lead to the elucidation of 

the pathophysiology of diabetes and related metabolic 

diseases, where rare disease-derived tissue- and iPS 

cell-based investigations are expected to provide 

invaluable insights into the pathophysiology of 

diabetes as a common disease. Thus, the Laboratory is 

devoted to promoting relevant research leading to the 

development of innovative diagnostic, preventive and 

therapeutic modalities, thereby contributing to the 

effective prevention and treatment of diabetes. 

 

Teaching activities 
 

Working in collaboration with its closely related 

Laboratory, Departments of Diabetes and Metabolic 

Disease, Division of Nephrology and Endocrinology, 

the Laboratory aims to foster internationally-oriented 

young talents in both an academic and social sense with 

the focus on graduate students, through the 

Laboratory’s mentoring program for academic 

dissertations and conference presentations to develop 

and enhance their science capabilities and skills. 

The Laboratory has also had an active role in 

the clinical researcher development program by the 

University of Tokyo, the main aim of which is to impart 

not only the importance of clinical research but the 

rudiments of clinical thinking to medical students and 

clinical researchers in training. As part of Metabolism 
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Research Course on the clinical researcher 

development program, the Course holds up and pursues, 

as its research theme, exploration of key molecules 

involved in the onset/progression of obesity/ type 2 

diabetes, given that radical preventive/therapeutic 

modalities remain yet to be established for the so-called 

lifestyle-related diseases, which include the metabolic 

syndrome, type 2 diabetes, obesity, dementia, and 

frailty, as well as for age-related diseases, all of which 

are known to occur and progress through interactions 

between individuals’ genetic and environmental factors. 

Thus, the aim of the program is to explore these key 

molecules by drawing on the analysis of integrated 

genomic, epigenomic, transcriptomic, metabolomic 

and clinical data. 

Metabolism Research Course is widely open 

to medical students and clinicians in training alike to 

provide support not only for designated themes but for 

themes of interest to course participants and to foster 

an infrastructure/environment that would facilitate the 

presentation of research results at conferences in Japan 

and overseas as well as their publication as peer-

reviewed papers in a timely fashion. 

 

Research activities 
 

Diabetes occurs due not only to genetic factors but to 

the influence of environmental factors, such as 

overeating, lack of physical activity, and obesity. 

Therefore, while diabetes represents a disease 

condition with a wide spectrum from inherited rare 

forms of diabetes to diabetes as a common disease, its 

pathophysiology remains yet to be fully elucidated.  

The Laboratory thus focuses on the analysis 

of the physiological functions of organs and systems 

that play a key role in the onset of diabetes, i.e., 

pancreatic endocrine cells, liver, adipose tissue, 

skeletal muscle, nervous system, immune system and 

intestinal tract, as well as diseases resulting from 

disruption of their functions by drawing fully on state-

of-the-art omic (genomic, epigenomic, metabolomic, 

and metagenomic) and iPS-cell technologies and 

genetic cell and animal engineering. 

Research themes also being pursued at the 

Laboratory include the onset/progression of chronic 

diseases associated with aging and rare diseases, such 

as mitochondrial diabetes and lipoatrophic diabetes, to 

facilitate the development of innovative diagnostic, 

preventive and therapeutic modalities for these diseases, 

based on resulting research findings and insights. 
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Introduction and Organization 
 

The Department of Advanced Clinical Science and 

Therapeutics, established at the University of Tokyo in 

2004, aims to develop new clinical strategies and 

therapy in cardiovascular medicine and other areas. 

The laboratory location was moved to the brand new 

research building called Clinical Research Center-A in 

January 2020. This department hopes to develop not 

only basic research, but also applications to devise 

new clinical strategies. 

 

Research activities 
 

Followings are our recent basic and clinical research 

activities.  

• New strategies to regulate acute/chronic myo-

carditis.  

• New strategies to regulate acute myocardial infarc-

tion and ischemia/reperfusion injury. 

• New strategies to regulate atherosclerosis and 

aneurism. 

• New strategies to regulate systolic/diastolic heart 

failure. 

• New strategies to regulate cardio-kidney syndrome. 

• Development of gene therapies with AAV vectors 

(anti-inflammation etc.). 

• Development of new growth factor treatments 

(hepatocyte growth factor, etc.). 

• Development of new anti-adhesion molecule 

treatments (anti-inflammation, etc.). 

• Development of new anti-extracellular treatments 

(anti-inflammation, anti-oxidation, etc.). 

• Development of new chemical compounds (anti-

inflammation, anti-coagulation, etc.). 

• Development of drug screening for heart failure 

using iPS cell-derived cardiomyocytes. 

• Expanding the use of foods and natural extracts.  

• Expanding the application of existing drugs and 

devices.  

• Analysis of angiogenesis using in situ hybridiza-

tion. 
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Komuro I. Tie2-Cre-Induced Inactivation of 

Non-Nuclear Estrogen Receptor-α Signaling 

Abrogates Estrogen Protection Against Vascular 
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16;8(1):55-67. doi: 10.1016/j.jacbts.2022.07.001. 
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Introduction and Organization  
 

The endowed chair was launched on April 1, 2021. At 

the time of its establishment, there were two members: 

project professor Nakagawa and project associate 

Ozaki. Due to Ozaki's appointment at Hirosaki 

University, on April 1 ,2022, Minamitani joined as a 

project associate.  

The purpose of the establishment of this 

course is to: From the standpoint of clinical radiation 

oncology and medical physics, (1) promote the 

development of radiation therapy technology, (2) train 

medical physicists with science and engineering 

backgrounds and promote the precision of radiation 

therapy, (3) improve the public's literacy about cancer 

in general with a focus on radiation therapy (including 

medical physics and the effects of radiation on the 

human body), and (4) "cancer education" described in 

the Course of Study for junior high and high schools in 

particular. We are supporting the promotion of the four 

of them. We have received support from Elekta K.K. 

and Chiyoda Technol Corporation.  

Nakagawa is the former head of the 

Radiation Therapy Division. While researching the 

development of radiation therapy equipment and 

clinical applications, he felt the importance of 

specialists in medical physics. Currently, medical 

physicists are working at relatively large hospitals that 

perform radiation therapy, but the development of 

bases for medical physicists has not progressed. One of 

the primary goals of this course is to contribute to the 

further development of medical physics through the 

improvement of image quality related to radiation 

therapy, the analysis of big data in the field of radiation 

therapy, and the development of human resources in 

collaboration with the Radiation Therapy Division.  

In addition, Nakagawa was involved in the 

launch of the Basic Act on Cancer Control enacted in 

2006 and served as a member of the Council for the 

Promotion of Cancer Control for ten years. It has aimed 

to improve public cancer education and Japanese 

people's health literacy by doing so. Improving health 

literacy using cancer teaching materials leads to 

various benefits in society, such as cancer prevention 

and early detection, patient-centered decision-making 

when selecting treatment methods, balancing cancer 

treatment and work, and social understanding of the 

effects of radiation on the human body. Our second 

goal is to become a base for these issues. 

 

Clinical activities 
 

Two LINACs, one Tomotherapy, one iridium 

brachytherapy device, one gamma knife for 

stereotactic irradiation of the head, one CT imaging 

device dedicated to treatment planning, and treatment 

planning devices are equipped in the Department of 

Radiation Oncology. The primary purpose of this 

course is not clinical. Still, we assist in medical 

treatment while examining cases with doctors in the 

treatment department as appropriate.  

In addition, feedback on issues recognized in 
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clinical practice is received and linked to technological 

development.  

 

Education 
 

This course provides graduate school education to 

students from the Graduate School of Medicine, 

Faculty of Medicine, the University of Tokyo. The 

Department also collaborates with the Graduate 

Schools of Science and Engineering and accepts 

students from science and engineering backgrounds 

who wish to become medical physicists and research 

students conducting medical physics research. 

While there were no admissions of students 

aspiring to be medical physicists in 2022, we are 

expanding the educational structure in preparation for 

accepting students from 2023 onwards. Additionally, 

six students from the Department of Radiology and 

Biomedical Engineering are affiliated with the 

radiation therapy department, and guidance has been 

provided for tasks such as thesis writing. 

 

Research 
 

Following the purpose of this course, we conduct 

research on medical physics and cancer education. In 

medical physics, we are developing new high-precision 

radiation therapy technologies by researching "image-

guided radiation irradiation methods" using images 

related to radiation therapy and research on image 

processing utilizing artificial intelligence and analysis 

of big data related to radiation therapy in collaboration 

with related clinical departments.  

For example, in the study on image quality 

improvement, we presented a survey on improving the 

image quality of MVCT using deep learning.   

Megavoltage computed tomography (MVCT) is used 

in helical Tomotherapy for image-guided radiotherapy 

(IGRT). For precise registration based on image 

guidance, the quality of MVCT images must be 

ensured. However, the image quality of MVCT is 

considerably lower than that of kilovoltage CT (kVCT) 

and thereby limits the accuracy of IGRT. We developed 

a deep-learning based model to improve the image 

quality of MVCT. The image quality of the improved 

MVCT image was quantitatively evaluated by several 

image quality indices. As a clinical benefit, it was 

observed by medical doctors that the improved images 

enhanced the precision of contouring. Furthermore, we 

found that our deep-learning based model enables the 

improvement of the image quality of MVCT while 

reducing metal artifacts, which often appear in kVCT 

[4]. 

In school education for cancer, we have been 

continuously conducting joint research with the Japan 

Cancer Society since last year. Cancer education has 

also been implemented in 25 junior high schools in 

Shinagawa and Shibuya wards of Tokyo, as well as in 

Hachioji and Hino cities, reaching approximately 2,500 

participants. We have also contributed articles to 

domestic journals about the potential of cancer 

education in school settings [8,9]. Minamitani has 

given presentations about cancer education at health 

education seminars conducted by the Tokyo 

Metropolitan Board of Education. 

For adult cancer education, within the 

Corporate Action to Promote Cancer Control, a 

commissioned project by the Ministry of Health, 

Labour, and Welfare chaired by Nakagawa, both 

Nakagawa and Minamiya have provided lectures to 

corporations both online and offline. Plans are in place 

to investigate whether such adult cancer education 

leads to proper preventive actions against cancer and 

an increase in cancer screening rates. We developed a 

scale to measure cancer knowledge and literacy in 

Japanese people, the Japanese Cancer Intelligence 

Quotient (JCIQ) [7]. 

Furthermore, in February 2022, a joint 

research project themed "Awareness of cancer in small 

and medium-sized enterprises and the employment 

status of cancer patients" began in collaboration with 

Dai-ichi Life Insurance Company. The research is 

based on insurance contract data from Dai-ichi Life, 

analyzing trends in "awareness of cancer" and 

"employment status of cancer patients" in small and 

medium-sized enterprises, in collaboration with Tokyo 

University Hospital. The results aim to contribute to 

creating a work environment where individuals can 

work with peace of mind even after being diagnosed 

with cancer. As a result, it was reported in an 

international journal that the interest of business 

owners in small and medium-sized enterprises in 

cancer measures is related to the implementation of 

cancer screenings and support systems in the company 

[6]. 
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Additionally, in collaboration with MTI Ltd., 

a large-scale web survey was conducted using the 

female health management app "LunaLuna" to gather 

information from LunaLuna users about radiation 

therapy and cervical cancer. The results of this survey 

are planned to be submitted to an international journal 

in 2023. 

As mentioned above, our department 

conducts extensive research activities in both medical 

physics and cancer education. Coupled with talent 

development, we look forward to further progress in 

the next fiscal year. 

 

Publications 
 

1: Enomoto A, Fukasawa T, Terunuma H, Nakagawa 

K, Yoshizaki A, Sato S, Miyagawa K. Decrease in 

MAP3Ks expression enhances the cell death 

caused by hyperthermia Int J Hyperthermia. 

2022;39(1):200-208.  

2: Atsuto Katano, Masanari Minamitani, Keiichi 

Nakagawa, Hideomi Yamashita. The Spontaneous 

Remission of Recurrent Lymph Node Metastatic 

Prostate Cancer With Lowering Serum Prostate-

Specific Antigen Level. Cureus 14(5): e25333 

3: Motoyuki Umekawa, Yuki Shinya, Hirotaka 

Hasegawa, Mariko Kawashima, Masahiro Shin, 

Atsuto Katano, Masanari Minamitani, Akinori 

Kashio, Kenji Kondo & Nobuhito Saito. 

Stereotactic radiosurgery ensures an effective and 

safe long-term control of Koos grade IV vestibular 

schwannomas: a single-center, retrospective, 

cohort study. Journal of Neuro-Oncology. 2022; 

159:201–209 

4: Ozaki S, Kaji S, Nawa K, Imae T, Aoki A, 

Nakamoto T, Ohta T, Nozawa Y, Yamashita H, 

Haga A, Nakagawa K. Training of deep cross-

modality conversion models with a small dataset, 

and their application in megavoltage CT to 

kilovoltage CT conversion Med Phys 

2022;49(6):3769-3782.  

5: Katano A, Minamitani M, Yamashita H, 

Nakagawa K. Delayed Onset of Pleural Effusion 

After Thoracic Radiation Therapy for Hodgkin 

Lymphoma: A Case Report With Over 30-Year 

Follow-Up. Cureus.14(7):e27138 

6: Masanari Minamitani, Masayuki Tatemichi, 

Tomoya Mukai, Atsuto Katano, Keiichi 

Nakagawa. Effect of employers’ concerns about 

cancer countermeasures on the implementation of 

cancer screening and support for balancing cancer 

treatment and work in small and medium‐sized 

Japanese enterprises. J Occup Health. 

2022;64:e12352. 

7: Masanari Minamitani, Tomoya Mukai, Hideomi 

Yamashita, Atsuto Katano, Mitsunori Miyashita, 

and Keiichi Nakagawa. Development of Japanese 

Cancer Intelligence Quotient to Measure Cancer 

Literacy and Knowledge among Japanese 

Layperson. JMA J. 2022;5(4):446-457. 

8: Masanari Minamitani and Keiichi Nakagawa. 

Cancer Education in school. The Animation on 

Radiotherapy. School Health, 2022, 353. 

9: Masanari Minamitani and Keiichi Nakagawa. 

Cancer Education Possibility performed in 

science class. Science Education. 2022; 71:729-

732. 
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Introduction and Organization 
 

The Department of Immunotherapeutics is located 

within the 22nd Century Medical and Research Center, 

established in 2004 within the University of Tokyo 

Hospital as a base for industry-academia collaboration 

and as an organization promoting translational 

research. It was established to conduct clinical 

research and clarify the role of this treatment 

technology in cancer treatment. 

In May 2019, MEDINET Co., Ltd. completed the 

endowed courses for three periods of 15 years, and 

from June, Takara Bio Co., Ltd. made a new start as 

endowed courses. The laboratory location has also 

moved from the Central Clinical Building II to the 

Molecular Life Innovation Building. We conduct 

several joint programs with many clinical departments 

and engage in research on tumor immunology by 

analyzing the obtained clinical specimens with 

cutting-edge technology.  

Our goal is to build a system that integrates a huge 

amount of clinical data and provides optimal treatment 

for each patient. In particular, we are focusing on 

identifying neoantigens based on patient genome 

information and developing TCR-T cell therapy using 

neoantigen-specific TCRs.  

Teaching activities 
 

Graduate students from the department of 

Neurosurgery, Gastroesophageal Surgery, Respiratory 

Surgery, and Urology joined our team for research. We 

collected surgically resected tumors from each clinical 

department, cultured tumor-infiltrating lymphocytes, 

extracted DNA/RNA from the tumors, and performed 

NGS analysis. We are studying the effects of the 

intratumoral immune environment on anti-tumor 

immune responses 

In the laboratory, in addition to basic immunoassay 

techniques using cell culture and flow cytometry, they 

have mastered the handling of bioinformatics tools 

necessary for genome analysis. 

Graduate students who are actually in charge of 

outpatient care or endoscopies in their respective 

clinical departments, or with the help of colleagues, 

build cooperation with medical offices and affiliated 

hospitals, collect specimens, and conduct research. I 

believe that this experience will help them develop 

new treatment methods and tackle unknown issues 

when they become future clinical practice leaders. 

Three graduate students who published papers on 

research using valuable specimens before and after 

treatment with immune checkpoint inhibitors, 
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searching for biomarkers that predict postoperative 

prognosis, and researching neoantigen immunotherapy 

using mouse models, successfully obtained a Ph.D. 

degree. 

 

Research activities 
 

Immune checkpoint inhibitors have been approved for 

various cancer types, but many patients still do not 

respond to these therapies or become resistant to them 

after therapeutic effects have been shown. In order to 

rationally judge the indications of immune checkpoint 

inhibitors and clarify the points of resistance to 

treatment, we will clarify the molecular mechanisms 

that determine the responsiveness to immune 

checkpoint inhibitors in individual patients.  

Accumulated clinical experience defines responsive-

ness to immune checkpoint inhibitors, including 

tumor-specific factors, tumor microenvironment, 

host-related factors, and dynamic changes associated 

with treatment. Furthermore, high-dimensional 

analysis at the single-cell level becomes possible, and 

it is possible and necessary to comprehensively 

integrate detailed and enormous information for 

predicting efficacy and searching for the key to 

overcoming treatment resistance. 

We have studied current tumor immunology based on 

detailed observations, accumulating hypotheses and 

their verification. On the other hand, in genomic 

analysis, comprehensive information is searched for 

answers without being bound by preconceptions using 

bioinformatics and computer science. To have 

confidence in evaluating the anti-tumor immune 

response, we should integrate conventional 

immunology and genomic immunology. Therefore, 

tumor immunology research conducted in our 

department focuses on integrative analysis as cancer 

immunogenomics. 

 

NGS has allowed it to analyze neoantigens generated 

from genomic abnormalities in individual patients, 

enabling the development of cancer immunotherapy 

targeting neoantigens. 

Neoantigens are predicted based on genomic 

information of individual patients by the high binding 

ability to MHC molecules. Then, they are validated 

for their reactivity to tumor-specific T cells. 

Therefore, we constructed an innovative neoantigen 

analysis platform that combines a neoantigen 

prediction system and immunogenicity verification 

using tumor-specific TCR-expressing cells. Our goal 

is to realize TCR-T cell therapy targeting neoantigens. 

 

Publication List 
 

1. Ishii T, Mimura I, Nagaoka K, Naito A, 

Sugasawa T, Kuroda R, Yamada D, Kanki Y, 

Kume H, Ushiku T, Kakimi K, Tanaka T, 

Nangaku M. Effect of M2-like macrophages of 

the injured-kidney cortex on kidney cancer 

progression. Cell Death Discov. 2022 Dec 

5;8(1):480. doi: 10.1038/s41420-022-01255-3. 

PMID: 36470862; PMCID: PMC9722672. 

2. Sun C, Nagaoka K, Kobayashi Y, Maejima K, 

Nakagawa H, Nakajima J, Kakimi K. 

Immunotherapies targeting neoantigens are 

effective in PD-1 blockade-resistant tumors. Int J 

Cancer. 2023 Apr 1;152(7):1463-1475. doi: 

10.1002/ijc.34382. Epub 2022 Dec 13. PMID: 

36451303. 

3. Teshima T, Kobayashi Y, Kawai T, Kushihara Y, 

Nagaoka K, Miyakawa J, Akiyama Y, Yamada Y, 

Sato Y, Yamada D, Tanaka N, Tsunoda T, Kume 

H, Kakimi K. Principal component analysis of 

early immune cell dynamics during 

pembrolizumab treatment of advanced urothelial 

carcinoma. Oncol Lett. 2022 Jun 16;24(2):265. 

doi: 10.3892/ol.2022.13384. PMID: 35765279; 

PMCID: PMC9219027. 

4. Miyamoto A, Honjo T, Masui M, Kinoshita R, 

Kumon H, Kakimi K, Futami J. Engineering 

Cancer/Testis Antigens With Reversible 
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Front Oncol. 2022 May 4;12:869393. doi: 

10.3389/fonc.2022.869393. PMID: 35600379; 

PMCID: PMC9115381. 

5. Saito N, Sato Y, Abe H, Wada I, Kobayashi Y, 

Nagaoka K, Kushihara Y, Ushiku T, Seto Y, 

Kakimi K. Selection of RNA-based evaluation 

methods for tumor microenvironment by 

comparing with histochemical and flow 

cytometric analyses in gastric cancer. Sci Rep. 

2022 May 20;12(1):8576. doi:10.1038/s41598-

022-12610-w. PMID: 35595859. 
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Introduction and Organization 
 

Department of Medical Information Engineering was 

launched on November 2021, through the financial 

support of SoftBank corporation, with assistance by 

the Department of Neurosurgery. Two faculty staffs, 

Taichi Kin as the Specially Appointed Associate 

Professor and Toki Saito as the Specially Appointed 

Assistant Professor started the research project.  

The Department of Medical Information Engineering 

aims at research and development of medical data 

processing such as medical images by making full use 

of information and communication technology, 

artificial intelligence technology, anonymous process-

ing technology, and cloud technology. Specifically, 

this includes medical image processing technologies 

such as tissue segmentation, annotation, and virtual 

reality surgical simulation, and anonymization, 

information and communication technologies of 

medical image data. 

 

Teaching activities 
 

Department of Medical Information Engineering was 

involved in the education through research activities 

of graduate students of the Graduate School of 

Medicine. 

 

Research activities 
 

Our research covers the biomedical computer 

applications that focus on medical data such as 

medical imaging. Our laboratory is engaged in the 

following research activities: 

1) medical image processing 

3D reconstruction, segmentation, registration, 

rendering, fluid dynamics 

2) virtual reality surgical simulation 

tissue deformation, using surgical instruments 

3) surgical support system 

surgical navigation, XR technology 

4) information and communication technology 

block chain, anonymization, cloud technology 
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Introduction and Organization 
 

Health Economy and Society policy is a donated 

fund course established in 22nd Century Medical and 

Research Center in February 2017, which is donated by 

10 companies, Development Bank of Japan Inc., 

Chugai Pharmaceutical Co., Ltd., Baxter Limited, 

Nihon Medi-Physics Co., Ltd., Medibrain Corporation, 

Asahi Kasei Medical Co., Ltd., NIPRO Corporation, 

Toray Medical Co., Ltd., JMS Co., Ltd., and Terumo 

Corporation, and is cooperating with Department of 

Cardiac Surgery, Division of Nephrology and Endocri-

nology, and Department of Clinical Epidemiology & 

Health Economics as cooperating course. 

The social structure has been changing over recent 

years and it can be assumed that policies related to the 

medical system and medical industry are at a 

crossroads in Japan and may undergo dramatic changes 

in the future. Our department was established to discuss 

future healthcare systems (medical practices and 

systems, economy and industry), particularly in terms 

of theory construction and validation studies pertaining 

to the "evaluation of the value of the healthcare field" 

and other topics. Concretely, we promote theoretical 

and methodological research on health technology 

assessment, cost effectiveness analysis, and the 

healthcare industry structure, and aim to evaluate the 

value of healthcare technologies and healthcare 

systems.  

Education 
 

We also promote manpower training programs 

(Program for “The movements of medical value“: 18 

times in total) in health technology assessment with 

collaboration departments, which is an extension 

course. This program includes healthcare economics 

(pharmaceutical affairs system, financial and insurance 

system, hospital accounting, cost-effectiveness 

evaluation, microeconomics) and data science (medical 

big data, bayesian statistics, markov chain monte carlo 

method, software analysis) and research ethics. 

Research activities 
 

We are engaging in the following research in order 

to promote rational and evidence-based medical 

resource investment, to support medical practice, and 

to promote advances in medical technology. 

 

1) The evaluation of the cost effectiveness of various 

therapies, including (but not limited to) VAD therapy 

for severe heart failure, hemodialysis therapy for 

end-stage renal failure and radiological diagnostics. 

2) A study of the socioeconomic impact of chronic pain 

and health behavior (adherence) on the disease 

burden and the financial burden (including 

international comparison). 

3) Testing and developing methods for evaluating labor 

productivity (e.g., the productivity of cardiology 

doctors) by applying data envelopment analysis 

(DEA) techniques. 
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Moreover, we are also working on a project to 

develop a forecasting model for health technology 

assessment (HTA) and disease prevention that makes 

use of big data and AI as data science. We have also 

started a study that applies computational finance to 

forecast the market value of research and development 

projects. 
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Introduction and Organization 
 

The Department of Healthcare Quality Assessment 

(HQA) was established in 2006, and now work in 

collaboration with the Departments of 

Cardiovascular Surgery, Health and Social Behavior, 

and Pediatric Surgery. It conducts collaborative 

research with National Clinical Database (NCD), 

Nipro Corporation, Johnson and Johnson K.K, and 

Intuitive Surgical Sàrl. 

The objective of providing healthcare is to provide 

high quality healthcare services to all patients. 

Institute of Medicine states that health care reform 

should focus on improving the patients’ health as 

well as health care values that they think are 

important. “Quality improvement initiative,” 

therefore, needs to adjust the healthcare systems to 

accommodate the fee-for-service perspectives while 

improving the clinical environment for both patients 

and providers. 

Research 
 

Department of Healthcare Quality Assessment 

(HQA) has been actively collaborating with 

healthcare professionals and various clinical 

committees as they play key roles in the quality 

improvement initiatives in the field. In such positive 

environment driven by the patient-centered 

philosophy, the patients receive more satisfying care, 

physicians are rewarded for their excellence, and 

healthcare costs are sustained. To accomplish these 

goals, there are 3 principles that navigate us through 

the journey: (a) the topmost value should always be 

on that of patients, (b) all medical practices should 

be organized around medical conditions as well as 

the care cycles of the patients, and (c) the results---

risk-adjusted outcomes and medical costs spent---

must be scientifically measured and evaluated.   

In April 2010, the Japan Society of Surgery and 10 

related surgical societies founded the National 
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Clinical Database (NCD), which is an all-Japan 

endeavor that aims to build a large-scale, 

comprehensive clinical registry that utilize the “big 

data” to improve the quality of surgery as well as 

advance surgical sciences in Japan.  HQA has been 

playing important academic roles in the project since 

its birth.  The actual data entry started from January 

1st, 2011, and since then NCD has been collecting 

data on more than 95% of all surgical operations 

across Japan in collaboration with the clinical 

societies. NCD is also connected with the 

participating societies’ board of certification systems, 

which makes it unique among other large-scale 

clinical registries in the world. Today, more than 

5,400 hospitals and clinics are participating in NCD 

with the accumulated data of 20 million cases 

(approximately 2 million each year). 

HQA has developed risk models for different 

groups of surgical procedures that help us develop 

several practical tools aimed for medical 

professionals in the joint research activity with Japan 

Cardiovascular Surgery Database (JCVSD). One of 

those tools is JapanSCORE, which allows users to 

calculate a patient’s post-operative risk of mortality 

and morbidities.  Another tool called RiskCalculator 

returns a medical professional the calculated risk of 

mortality and morbidity in a real-time manner after 

s/he inputs a minimum number of pre-operative risk 

information. Both tools can be used in medical team 

meetings as well as in sessions with patients to reach 

better informed consent. Just like JCVSD’s 

JapanSCORE and RiskCalculator, feedback tools 

based on the NCD data have been provided to 

different subspecialty surgical areas including the 

gastroenterological surgery and thoracic surgery. All 

of these activities help Japan’s healthcare quality 

initiatives in various places, and HQA is proud take 

part in it. 

Since 2014, HQA has been participating in the 

post marketing surveillance studies based on NCD, 

in collaboration with PMDA (Pharmaceuticals and 

Medical Devices Agency), Academic societies and 

device manufacturers. Also, starting in 2017, HQA 

has led a new initiative at NCD of collecting 

diagnosis procedure combination data and insurance 

claims data from participating facilities. Data on the 

use of medical products as well as on billings from 

these data are being used to supplement the clinical 

information collected in the registries for conducting 

clinical and health services research. 

 

Future Directions 

Clinical databases like NCD are the core 

components of quality improvement initiatives 

across the multiple subspecialties.  HQA supports 

NCD’s systematic data collection, data management, 

practical analyses, and the development of useful 

feedback systems.  Recently, non-surgical fields such 

as clinical oncology are also joining NCD and this 

trend has become stronger.  Our benchmarking 

projects backed up by NCD’s big data will keep 

driving the quality improvement activities in many 

healthcare fields.   

Increasing numbers of clinical research output has 

been coming out of the detailed analyses on NCD 

data in collaboration with each specialty field.  

Besides professional societies, medical device firms 

have started the operation of their post-marketing 

surveillance studies in collaboration with NCD.  

Working with NCD, the industry, PMDA, and the 

related medical societies, HQA helps the project 

move forward through academic support.  

Furthermore, HQA has been involved in international 

collaborative research work with database activities 

such as American College of Surgeon’s NSQIP and 

Asian Cardiac Database while contributing to the 

quality improvement activities in different regions of 

the world. 
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Introduction and Organization 
 

The Laboratory of Cryo-Electron Micros-

copy was established in April 2022 to promote the 

analysis of biological specimens using cryo-electron 

microscopy in cooperation with JEOL Ltd. The 

duration of the laboratory is four years (April 1, 2022 

- March 31, 2026). 

This laboratory aims to promote the use of 

cryo-electron microscopy in society and to advance 

cryo-electron microscopy as a research platform, and 

to foster human resources who will play a role in this 

effort. We will conduct research on sample prepara-

tion methods, high-speed imaging methods, and three-

dimensional structural analysis methods to obtain 

high-resolution images for single-particle analysis and 

tomographic analysis. In addition, by providing 

educational support for lectures on the principles of 

cryo-electron microscopy and practical training, 

sample preparation, and three-dimensional structural 

analysis methods, we aim to develop human resources 

capable of promoting structural analysis of biological 

specimens through cryo-electron microscopy.  

The current members of the labotatory for 

Cryo-Electron Microscopy are: Project Associate 

Professor (Chieko Saito, appointed in November 

2022), Project Assistant Professor (Fabian Eisenstein, 

appointed in January 2023), and Technical Assistant 

(Toshie Furuya, appointed in August 2022). 

 

Clinical activities 
 

No special note.  

 

Teaching activities 
 

To solve technical problems necessary to 

apply cryo-electron microscopy to life science 

research, drug discovery, etc., and to conduct joint 

research with various researchers who need this 

technique. We will also develop human resources 

capable of promoting such research. 

In FY2022, we cooperated in the planning 

and implementation of a technical course on 

cryo-electron microscopy, which was conducted 

jointly with Structural Biology Laboratory (Kikkawa 

Lab.), Laboratory of Advanced Structure Laboratory 

(Danev Lab.), and other laboratories in UTokyo  

(Kurumizaka Lab and Nureki Lab). In addition, 

students from the World INovative Graduate Study 

Program for Life Science and Technology 

(WINGS-LST) program were accepted to the above 

training sessions, which were conducted as an 

experimental training course. 

 

Research activities 
 

In FY2022, we conducted collaborative 

research with WINGS-LST program students 

(Graduate School of Engineering), with the University 

of Tokyo Hospital (Department of Cardiovascular 

Medicine), and with the Department of Molecular 



 434 

Biology, Division of Molecular Cell Biology, 

Graduate School of Medicine. 

With the start of the second phase of the 

Japan Agency for Medical Research and 

Development's Platform for Advanced Technology 

Basis for Supporting Innovative Drug Discovery and 

Life Science Research (AMED BINDS) in April 2022, 

we supported in the consulting and the management of 

these facilities. In addition, we supported the start-up 

of two cryo-EM facilities (CRYO ARM™ 300 II 

(JEM-3300) and CRYO ARM™ 200 (JEM-Z200), 

manufactured by JEOL) installed at the Kashiwa 2 

campus. 
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Introduction and Organization 
 

The Department of Cellular and Tissue 

Communications was established on July 1, 2022, with 

Takara Bio Inc. as the investor and the Department of 

Cardiac Surgery (Prof. Minoru Ono) as the 

collaborating department. The main purpose of this 

department is to elucidate new actions and roles of 

extracellular vesicles (EVs) in diseases, which have 

been recently highlighted as a new type of intercellular 

communication, and to develop new next-generation 

therapies using EVs. One Project Professor and one 

Project assistant professor have been appointed, and Dr. 

Yamashita and Dr. Minagawa have been appointed to 

these positions respectively. 

The details of the reason for the establishment, 

significance, and research content are as follows. 

The purpose of this department is to develop research 

on novel cellular and tissue communications focusing 

on a new biological phenomenon called “phenotypic 

synchronization of cells (PSyC)” via extracellular 

vesicles (EVs), which has recently been discovered and 

reported in Japan, to elucidate new pathological 

conditions and to develop new therapeutic methods 

using EVs. EVs are considered to be involved in 

various biological phenomena and pathological 

conditions by delivering various molecules in various 

forms, and are an important new research target in 

medical biology. Entering this research field based on 

the world's first discovery of the unique function of 

EVs (PSyC) would contribute to the University for 

securing its leading position in EV research and EV 

treatment. The establishment of this department will 

benefit for academic, research, and social activities. 

The focus of this course is to explore the possibility of 

pathological analysis and therapeutic application based 

on basic research on the PSyC phenomenon. We also 

aim to develop human resources who will pioneer and 

develop new research areas based on the research 

content of this course. 

[Research Contents] 

1) Phenotypic Synchronization of Cells (PSyC): Using 

cells that can mark EVs, we would like to conducting 

real-time monitoring with high spatial-temporal 

resolution to elucidate the actual mode of EV exchange, 

the signaling molecules in EVs and their mechanisms 

of action.  

(2) Significance of PSyC and EVs in pathological 

conditions: PSyC is considered to be involved not only 

in synchronization of differentiation, but also broadly 

in homeostasis, aging, and regeneration processes. The 

physiological and pathophysiological significance of 

PSyC will be clarified. 

3) Therapeutic application of PSyC and EVs: 

Development of next-generation novel therapies 

utilizing cellar and tissue communications and PSyC 

with EVs. Explore the possibilities of anti-aging and 

rejuvenation therapies through cardiac regeneration, 

anti-atherosclerosis, and improvement of vascular 

function. 

The following are assumed to be possible, 

・EV is an area that has recently been highlighted and 

the research is progressing rapidly, but the 

"synchronization of cellular phenotypes" is a unique 
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discovery that was reported for the first time. 

Furthermore, the new roles and significance of EVs 

will be clarified by analysis of the latest technologies 

such as real-time monitoring, opening up a new 

academic field centered on cellar and tissue 

communications. 

・ The analysis of pathological conditions from a 

different perspective, including communication with 

EVs, will lead to a new understanding of diseases and 

the development of new treatment methods. 

・By being the first to launch EV therapies supported 

by scientific findings, we can lead the development of 

new EV therapies worldwide. 

・The potential for the development of completely new 

therapies such as anti-aging and rejuvenation therapies 

can also be expected. 

・ The company can expect to commercialize EVs 

through its investors and develop the application of 

therapeutics and other industrialization. 

The research targets of cellar and tissue 

communications and cell differentiation are related to 

stem cell biology and developmental biology. And 

those of heart failure, atherosclerosis, tissue aging, are 

related to cardiovascular medicine and surgery, which 

may be the initial therapeutic targets for heart and 

blood vessels. The research targets centered on EV-

mediated PSyC are highly unique, but the results can 

be linked to various related fields and have high 

potential for development. Thus, this course is a new 

research field that has not existed at the University of 

Tokyo before, and it can lead to new interactions, 

research linkages, and industry-academia 

collaborations. 

 

Research activities 
 

The following is an overview of our research to date. 

Drs. Yamashita and Minagawa, members of our faculty, 

discovered and reported the PSyC phenomenon 

(Minakawa, J Extracell Vesicles, 2021). Yamashita and 

colleagues have been conducting basic research on 

cardiovascular cell differentiation using pluripotent 

stem cells and its application to regenerative medicine 

and other fields. With the differentiation of pluripotent 

stem cells into cardiovascular cells as the basis and core 

of their research, they have conducted a series of wide-

ranging research activities, including basic research on 

various types of differentiation, induction of 

cardiovascular cells from human pluripotent stem cells, 

application of 3D organization to cardiac regeneration 

therapy and creation of new disease models, and 

commercialization of these products.  

(1) Cardiovascular cell differentiation of pluripotent 

stem cells and application to regenerative medicine: We 

have conducted original and advanced research on 

cardiovascular cell differentiation and regeneration 

using pluripotent stem cells (ES cells and iPS cells). 

Using Flk1-positive cells as common progenitors in 

mouse ES cells, we have established a new 

experimental system that allows us to investigate the 

differentiation mechanism of cardiovascular cells 

systematically (Nature, 2000). We are the first to 

identify cardiac progenitor cells (FCV cells) that 

differentiate into cardiomyocytes at high rates (FASEB 

J, 2005) and to successfully differentiate iPS cells into 

cardiovascular cells (Circulation, 2008; Best Paper 

Award in the Basic Science category of the same 

journal). Based on these achievements, we have 

analyzed the vascular differentiation mechanism of 

stem cells (Blood, 2009; J Cell Biol, 2010; Blood, 2011 

(front cover); Stem Cells, 2012a), developed cell 

therapy using cardiac tissue sheets (Stem Cells, 2012b). 

We have developed novel methods for induction of 

cardiac/endothelial cell differentiation and purification 

of human iPS cells (PLoS One, 2011a, 2011b, 2017, 

2020), and technologies for cardiac tissue formation 

from iPS cells, including simple multiple layering of 

cell sheets using gelatin hydrogel (Sci Rep, 2014, 2015, 

2016). The application of these technologies to cardiac 

regenerative medicine is underway (in collaboration 

with the Department of Cardiac Surgery of University 

of Tokyo and Kyoto University, and iHeart Japan, Inc.) 

(2) Development and application of novel pathological 

models: We developed the world's first model for a 

lethal arrhythmia, Torsade de Pointes (TdP), using iPS 

cell-derived mini 3D tissue (Kawatou, Nat Commun, 

2017). The model will be further developed for 

application to drug safety studies and in vitro disease 

reproduction and therapeutic research. 

(3) Pioneering new EV biology & medicine: The 

discovery of EV-induced cellular phenotypic 

synchronization (Minakawa, J Extracell Vesicles, 

2021) will bring a new research field to the EV world. 

EVs, together with real-time monitoring, will elucidate 
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a variety of new functions of EVs. We will also 

investigate the application of EVs to novel cardiac 

regeneration therapies based on their currently 

discovered ability to induce myocardial differentiation. 

(4) Regeneration of human hearts: We would like to 

making it possible to regenerate human hearts by 

enabling the proliferation of human cardiomyocytes 

and the conversion of cardiac progenitor cells into stem 

cells. We are currently analyzing the regulatory 

mechanism of human cardiomyocyte proliferation 

using various bioinformatics methods and our 

university's supercomputer. 

(5) AMPK-based anti-aging and rejuvenation 

strategies: Metformin, an AMPK activator, is a 

potential longevity drug that can extend lifespan, and 

undifferentiated transcription factors used to induce 

iPS cells have also been suggested to have lifespan-

extending effects. AMPK activation, which serves as a 

link between these factors, has been shown to induce 

naïve conversion of pluripotent stem cells (Liu, 

iScience, 2021). A similar mechanism has been found 

to operate in human cells (Yang, BioRxiv, 2022). 

(6) Applications of Bioinformatics to pluripotent stem 

cells. Development of a new cytotoxicity detection 

system: We are developing a new cytotoxicity detection 

system using the pluripotent stem cells with their broad 

gene expression potential due to their pluripotency and 

low genomic modification (Yamane, iScience, 2022; 

Mori, BMC Bioinformatics, 2023). (in collaboration 

with Dr. Wataru Fujibuchi). 

With these studies as a background, we have been 

working mainly on (3), (4), (5), and (6) since our 

appointment in FY2022. 
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2. 皆川朋皓, 山下潤. 近接する細胞へのエクソ

ソーム・細胞外小胞送達による細胞形質同調. 

第 43 回 日本炎症・再生医学会, 2022.7.7 

3. 山下潤 . 細胞外小胞の新しい機能と可能性 

－細胞形質を制御する－. 第 81回日本癌学会

学術集会・共催セミナー, 2022.9.30. 

4. Yamashita JK. Cardiovascular regeneration with 

human iPS cell-derived heart tissue. Symposium 

on Medical Exchange of Shanghai University and 

the University of Tokyo, 2022.11.17. 

5. Kawatou M, Minatoya K, Ashihara T, Yamashita 

JK. Human iPS cell-engineered heart tissue to 

reproduce ventricular fibrillation in vitro. 第 87

回日本循環器学会学術集会, 2023.3.11. 

6. 山下潤. 再生医療への幹細胞/ティッシュエン

ジニアリング融合技術の役割と新展開. 第 22

回日本再生医療学会総会シンポジウム , 

2023.3.24. 

7. 山下潤. 血管内塞栓を形成しない安全な基材

による新しい効率的心筋前駆細胞移植法の開

発. 第 22 回日本再生医療学会総会, 2023.3.25. 

8. 皆川朋皓, 山下潤. 隣接細胞間における小胞

動態のライブイメージング. 生物物理学会中

部支部講演会, 2023.3.31. 
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Department of Next Generation 
Locomotive Imaging System 

 

 

Project Associate Professor 

Toru Doi, M.D., Ph.D. 
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Introduction and Organization 
 

The Department of Next Generation Locomotive 

Imaging System is established to develop new imaging 

system for scoliosis deformity in April 2020, which is 

fully funded by ZOZO Corporation. Screening 

examinations of scoliosis include the forward bending 

test and Moiré tomography. However, screening tests 

such as the forward bending test are not considered 

accurate enough to detect scoliosis and Moiré 

tomography is no longer manufactured and cannot be 

used for school screening examinations. Moreover, 

radiographic examinations for diagnosing scoliosis 

requires radiation exposure. Therefore, it is necessary 

to develop a new screening tool for detecting scoliosis. 

We aimed to develop a new screening tool for detecting 

scoliosis using a 3-dimension (3D) measurement 

bodysuit (ZOZOSUIT®). 

 

Research activities 
 

Our research aim is to develop a new screening imaging 

system for detecting scoliosis, using a unique 3D body 

measurement suit (ZOZOSUIT®), which was 

developed by ZOZO Co.. The development of this new-

generation imaging system may detect scoliosis 

deformity without radiation exposure. 

 Patients with scoliosis or suspected scoliosis, non-

scoliosis patients, and healthy volunteers were 

enrolled. They were divided into Non-Scoliosis and 

Scoliosis groups. The Scoliosis group was further 

subdivided into Mild-, Moderate-, and Severe-

Scoliosis groups. Patients’ characteristics and Z 

values, which were calculated by a 3D virtual human 

body model created by ZOZOSUIT® to evaluate 

trunk asymmetry caused by scoliosis, were 

compared between the Non-Scoliosis and Scoliosis 

groups or among the Non-, Mild-, Moderate- and 

Severe-Scoliosis groups. Finally, the optimal cutoff 

of the Z value was determined to detect moderate to 

severe scoliosis using receiver operating 

characteristics (ROC) curve analysis. A total of 101 

patients were included in this study. The Non-

Scoliosis group included 47 patients, and the 

Scoliosis group included 54 patients, with 11, 31, 

and 12 patients in the Mild-, Moderate-, and Severe-

Scoliosis groups, respectively. The Scoliosis group 

showed a significantly higher Z value than the Non-

Scoliosis group. The Moderate- or Severe-Scoliosis 

group had a significantly higher Z value than the 

Non- or Mild-Scoliosis group. The ROC curve 

analysis revealed that the optimal cutoff of the Z 

value was 19.9 mm (sensitivity, 95.3%; specificity, 

58.6%). A novel scoliosis screening method using 

ZOZOSUIT® may be useful for detecting moderate 

to severe scoliosis. 
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Introduction and Organization 
 

This Social Cooperative Chair was launched in 

January 2023 with the investment of AI Medical 

Services, Inc. As an affiliated chair of the University 

of Tokyo Graduate School of Medicine, it is also 

supported by the Department of Gastroenterology 

(Prof. Mitsuhiro Fujishiro).  

The main research project of the department is the use 

of AI in gastrointestinal endoscopy. As a result of the 

introduction of the option of endoscopy in 

population-based gastric cancer screening (a public 

medical service aiming at reducing mortality from 

gastric cancer) from 2016, the number of endoscopic 

examinations has dramatically increased, and the 

increased workload on physicians and the risk of 

missing gastric cancer have become major issues. At 

the same time, since endoscopy is an examination 

method that depends on the skill of the physician, the 

difference in skill is also an issue. Recently, many 

attempts to apply the latest AI technologies such as 

Deep Learning to the medical field have been reported, 

and there are high expectations for the application of 

AI in the field of endoscopy. The purpose of our 

department is to conduct research and development 

for the utilization of AI in endoscopy and evaluate the 

results in clinical practice. 

 

Clinical activities 
 

Our department is not directly involved in the clinical 

practice. Dr. Tsuji (Project Associate Professor) is the 

head of the Gastrointestinal Tract Group in the 

Department of Gastroenterology at the University of 

Tokyo Hospital, where he manages the treatment of 

the gastrointestinal tract. Together with Drs. Hiroya 

Mizutani, and Tomonori Aoki (Project Research 

Associate), who also belong to the Gastrointestinal 

Tract Group of the Department of Gastroenterology at 

the University of Tokyo Hospital, he is involved in 

many diagnoses and treatments using gastrointestinal 

endoscopy. 

 

Teaching activities 
 

Our department is not directly involved in education. 

Dr. Tsuji (Project Associate Professor) is in charge of 

a lecture on "Non-neoplastic Bowel Disease" in the 

organized course "Gastroenterology" for the 

second-year medical students in the Department of 

Internal Medicine, School of Medicine, the University 

of Tokyo. 

 

Research activities 
 

Our department will conduct research, development, 

and clinical evaluation of software programs that 

assist physicians in diagnosis using the latest image 

analysis technology. Specifically, the following two 

points will be the main focus of the research: 

 

(1) We will develop AI equipped with endoscopists' 

knowledge to improve the quality of endoscopic 

diagnosis by equalizing the endoscopic diagnosis and 

reducing missed diagnoses. 

(2) To establish next-generation endoscopic diagnosis 

and treatment methods using AI, we will acquire, 

process, and classify data based on actual clinical 
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experience. We will resolve issues related to the small 

number of data on rare cases, annotation cost, etc., 

which are challenges in the social implementation of 

endoscopic AI, from the perspective of image analysis 

technology. 

 

To develop an endoscopic diagnosis support AI, a 

large amount of high-quality "training data," i.e., a 

large number of high-quality endoscopic images and 

videos of diseases, is first required. In addition, 

information such as the location of the disease, the 

extent of the disease, and the final diagnosis must be 

linked to the image data. For this reason, we are 

building a system for training AI by accumulating a 

large number of endoscopic images as high-quality 

video data in collaboration with the University of 

Tokyo and other facilities. After accumulating a 

certain number of data, we will develop an AI to 

support disease detection and differential diagnosis 

and conduct necessary trials to verify the effectiveness 

of the AI and to introduce it into actual clinical 

practice in the future. 
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Introduction and Organization 
 

In June 2019, The University of Tokyo, National 

Cancer Center Japan, and Konica Minolta, Inc. agreed 

to develop Todai OncoPanel (TOP), a next-generation 

comprehensive cancer genomic panel (CGP). TOP was 

initially developed by Professor Aburatani, The 

University Tokyo Research Center for Advanced 

Science and Technology and Hiroyuki Mano, former 

professor at The University of Tokyo and current Head 

of Cell Informatics, at National Cancer Center Japan. 

The research collaboration combines the knowledge of 

Ambry Genetics Corporation, a Konica Minolta 

company, and its global gene diagnostic technology, 

with the TOP technology to reinforce the informatics 

foundation technology of the TOP and develop a next-

generation CGP. The Department of Next-Generation 

Precision Medicine Development Laboratory was 

established in April 2021 as a Social Collaboration 

Department within 22nd Century Medical and 

Research Center of The University of Tokyo Hospital, 

collaborating with Konica Minolta, Inc. 

 

Clinical activities 
 

As a Social Collaboration Department within 22nd 

Century Medical and Research Center, we do not 

directly engage in clinical activities. Dr. Kage is 

involved in cancer genomic medicine at The University 

of Tokyo Hospital through oversight of the Expert 

Panel. 

 

Teaching activities 
 

As a Social Collaboration Department within 22nd 

Century Medical and Research Center, we do not 

directly engage in teaching activities. When M4 

medical students came to the Department of Clinical 

Genomics for a one-month rotation in fiscal year 2022, 

Dr. Kage gave lectures and participated in Expert 

Panels with the students. 

 

Research activities 
 

TOP can detect a large number of gene mutations with 

its DNA panel and gene fusions with its RNA panel. At 

the Department of Next-Generation Precision Medicine 

Development Laboratory, we focus on (1) optimization 

of pathological specimens for CGP tests and (2) 

evaluation of TOP through Advance Medicare Care B. 

 

(1) Best tissue processing practices for CGP tests with 

RNA panel  

Background: Formalin-fixed, paraffin-embedded 

(FFPE) samples are valuable resources routinely used 

for pathology and clinical CGP tests. However, they 

also represent a multistage process that is not 

standardized, especially for RNA sequencing. Because 

pre-analytical sample processing ultimately affects the 

sequencing accuracy, its optimization is essential. 
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Therefore, we evaluated the effects of fixative 

concentrations, fixation time, and tissue size on 

DNA/RNA quality. 

Methods: Pig livers were removed within 30 min of 

sacrifice. Equally sized tissues (2 mm/ 12 mm/ 50 mm 

thickness) were fixed in neutral-buffered formalin 

(10% or 20% NBF) for one (24 h), three (72 h), and 

seven days (168 h). FFPE blocks were prepared, and 

DNA and RNA were extracted from each 10 mm 

section using spin columns. The DNA/RNA quality 

was evaluated using fluorescence-based quantification 

and fragment size distribution (DIN for DNA/DV200 

for RNA). 

Results: DNA integrity was best for samples fixed in 

10% NBF for one day. The RNA integrity remained 

unchanged irrespective of the NBF concentration. For 

RNA, the best fixation duration was one day. Increased 

degradation was observed in both DNA and RNA 

extracted from samples fixed for three and seven days 

versus those fixed for one day. Regarding tissue size in 

fixation, DNA yield per tissue area and the integrity 

were best extracted from small (2 mm thickness) 

tissues and had a great influence over the integrity. 

Conversely, RNA yield per tissue area and the integrity 

were best when extracted from large (50 mm thickness) 

tissues and had the minimal impact on the integrity.  

Conclusions: Effects of the fixation methods varied 

between DNA and RNA. For the best tissue processing 

practices, fixation in 10% NBF for one day was suitable 

for DNA and RNA. Large tissues should be sliced into 

thin sections for effective fixation.  

 

(2) Evaluation of TOP through Advance Medicare Care 

B 

Background: Comprehensive cancer genome profiling 

(CGP) has been nationally reimbursed in Japan since 

June 2019. Less than 10% of the patients have been 

reported to undergo recommended treatment. Todai 

OncoPanel (TOP) is a dual DNA-RNA panel as well as 

a paired tumor-normal matched test. 

Methods: Two hundred patients underwent Todai 

OncoPanel as part of Advanced Medical Care B with 

approval by the Ministry of Health, Labour and Welfare 

between September 2018 and December 2019. Tests 

were performed in patients with cancers without 

standard treatment or when patients had already 

undergone standard treatment. 

Results: Data from DNA and RNA panels were 

analyzed in 198 and 191 patients, respectively. The 

percentage of patients who were given therapeutic or 

diagnostic recommendations was 61% (120/198). One 

hundred and four samples (53%) harbored gene 

alterations that were detected with the DNA panel and 

had potential treatment implications, and 14 samples 

(7%) had a high tumor mutational burden. Twenty-two 

samples (11.1%) harbored 30 fusion transcripts or MET 

exon 14 skipping that were detected by the RNA panel. 

Of those thirty transcripts, six had treatment 

implications and four had diagnostic implications. 

Thirteen patients (7%) were found to have pathogenic 

or likely pathogenic germline variants and genetic 

counseling was recommended. Overall, 12 patients 

(6%) received recommended treatment. 

Conclusions:  Patients benefited from both TOP DNA 

and RNA panels while following the same indication as 

the approved CGP tests. 
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Project Professor 

Makoto Komura, M.D., Ph.D. 

Project Lecturer 

Yukiyo Asawa, D.V.M., Ph.D. 

 

Homepage  http://plaza.umin.ac.jp/~tsc-lds/manage.html 
 

 

Introduction and Organization 
 

  A social cooperation course, The Department of 

Tissue Stem Cells and Life Dentistry was a 

collaborative department established in the department 

of tissue engineering, the University of Tokyo Hospital 

on November 19, 2018.  

  The research is currently based in University of 

Tokyo Hospital Tissue Engineering Department, 

Department of Oral and Maxillofacial Surgery, and 

Department of Pediatric Surgery. 

The goal of our department is to succeed in 

translational research, from basic to clinical with the 

promotion of technology development on tissue organ 

regeneration, funded by Sheep Medical Co., Ltd. 

(formerly Dental Assist Co., Ltd.).  

  Major research projects include: research to 

elucidate self-renewal mechanisms using template- 

encapsulated tissue bodies (bio sheet/ bio tube) for 

trachea, gingiva and cornea regeneration, development 

of pulp stem cell culture methods, research on humoral 

factors in dental pulp culture supernatant fluid, 

establishment of techniques to induce bone 

differentiation in human umbilical cord, and analysis 

of oral microflora.  

In 2022, the department is currently headed by a 

Project Professor, was assisted by a Project Lecturer.   

 

Teaching activities 
 

We shared the appeal of basic research to 

undergraduates through laboratory tours. 

 With the cooperation of Department of Pediatric 

Surgery, we are preparing to give lectures to master and 

Ph.D. students. On January 17, 2023, We gave a lecture 

on "Pediatric Surgery and Regenerative Medicine" in 

the Department of Reproductive, Developmental and 

Aging Sciences. 

 We also gave research guidance to master and Ph.D. 

students majoring in pediatric surgery and oral and 

maxillofacial surgery through practical training and 

exercises. 

 

Research activities 
 

In our study, we use somatic stem cell that exists in bio 

tissue, and we try to stimulate the somatic cell. By 

using dental pulp-derived stem cell, cartilage stem cell, 

and umbilical cord-derived stem cell, we are working 

to make up for the functional and structural defects. 

The target organs for this specific reproductions are, 

bone, cartilage, skin and muscle (including gingiva).   

 The following are the research topics of our 

department in 2020: 

 

 Self-regeneration mechanism identification of 

skin mold encapsulation tissue 

・ Structure analysis of skin-encapsulated tissue  

・ Construction of regeneration model using skin-

encapsulated tissue 

・ Factor examination of regeneration model 

 Development of dental pulp stem cell culture 

method 
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・ Development of human dental pulp stem cell 

culture method 

・ Analysis on human dental pulp cell 

・ Development of mouse dental pulp stem cell 

culture method 

・ Analysis on mouse dental pulp cell 

・ Evaluation of mouse dental pulp cell 

differentiation 

 Proliferation of cartilage stem cell  

・ Construction of tracheal cartilage anastomosis 

site evaluation model 

・ Technical development of strengthened tracheal 

anastomosis site  

・ Dynamic measurement of tracheal anastomosis 

site 

・ Functional evaluation of human ES cell 

 Bone differentiation culture technique of human 

umbilical cord 

・ Development of umbilical cord cell culture 

method while maintaining undifferentiated form 

・ Development of bone differentiation induction 

method 

 Analysis of oral microflora 

・ Identification of bacteria with anti-inflammatory 

properties. 

Anti-inflammatory action of bacteria against 

periodontopathic bacteria. 
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Introduction and Organization 
 

The Department of Digital Mental Health was 

established in June 2022 as a social cooperation 

program in collaboration with the Graduate School of 

Medicine, The University of Tokyo and 15 companies. 

We conduct basic and applied research on digital 

mental health (DMH) technology and services, such as 

measuring mental health and developing intervention 

programs to maintain and promote mental health. We 

contribute to society by disseminating research 

findings for mental health and also contribute to 

medical education based on these findings. We mainly 

research how to apply digital health technology to 

mental health promotion in the workplace and health 

and productivity management systems. The 

Department of Digital Mental Health is the world's 

first department established in a university to apply 

DMH technology in the occupational mental health 

field. From our activity, the following results will be 

expected;  

1) Innovative digital mental health solutions 

applying artificial intelligence (AI) and 

simulation models will be developed and widely 

disseminated to individuals, companies, and 

organizations to promote people's mental health. 

2) Scientific evidence about the accuracy of 

measurement methods and effectiveness of 

intervention programs will be accumulated, and 

evidence-based services applying DMH 

technologies will be established. 

3) Strategies for the dissemination and 

implementation of evidence-based DMH services 

will be developed, and a framework for their 

quality assurance will be proposed to society. 

 

Research activities 
 

Mental health is an important issue for individuals, 

companies, organizations, and society. In particular, 

mental health became a major public health challenge 

during the COVID-19 pandemic. In the post-pandemic 

society, it will be important to develop DMH 

technology to support mental health in the workplace 

and community using digital tools. The main research 

topics are as follows: 

1) Applying digital technologies such as AI and 

simulation models to promote DMH, and 

developing a fully automated and tailored stress 

management program guided by AI.  

2) Evaluating the effectiveness of evidence-based 

DMH measurement and intervention programs 

using gold-standard methodology such as 

randomized controlled trials. 

3) Developing effective strategies for the 

dissemination and implementation of evidence-

based DMH measurement and intervention 

programs to individuals, companies/organizations, 

and municipalities. We also research quality 

assurance frameworks for DMH services. 
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In addition to this, we will conduct extensive 

research on mental health in the digital society and 

"Society 5.0." 
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Introduction and Organization 
 

The Department of Prevention of Diabetes and 

Lifestyle-Related Diseases is a Social Cooperation 

Program founded in April 2018, which is sponsored 

by Asahi Mutual Life Insurance Company and is 

cooperating with the Department of Nephrology and 

Endocrinology (Professor Masaomi Nangaku) and 

Department of Diabetes and Metabolic Diseases 

(Professor Toshimasa Yamauchi).  

The objective of our department is to undertake 

research on preventing onset and progression of 

diabetes and other lifestyle-related diseases, through 

analyses of big data including medical databases and 

usage of information and communication technology 

(ICT), thereby making a contribution to improving 

health of people in Japan.  

Lifestyle-related diseases including diabetes 

account for approximately 30% of medical expenses 

and 60% of deaths. Moreover, Japan is facing an 

unprecedented super aged society with aging rate of 

28.1% in 2018, and an increasing number of people 

require long-term care due to conditions caused by 

lifestyle-related diseases. Analyzing factors 

associated with onset and progression of lifestyle-

related diseases is expected to contribute to 

preventing lifestyle-related diseases and conditions 

caused by them, decreasing the number of people 

requiring long-term care, as well as optimizing 

medical expenses. 

Our department intends to conduct multidirectional 

analyses of big data including medical databases and 

construct models predicting progression of 

lifestyle-related diseases. 

We are receiving four collaborative researchers 

from Asahi Mutual Life Insurance Company. 

 

Research activities 
 

The members of our department are working on the 

following research topics.  

 

1) Research on long-term care 

An increasing number of people require long-term 

care in recent years, and as of 2022, approximately 6.9 

million people have been certified as being in need for 

long-term care in Japan. However, factors and 

diseases leading to conditions requiring long-term 

care remain largely unknown. In order to identify 

factors predicting conditions requiring long-term care, 

we obtained and have analyzed anonymized data of 

Comprehensive Survey of Living Conditions, a 

nationwide survey containing household situation and 

health-related questions, from Ministry of Health, 

Labor and Welfare.  

 

2) Research on discontinuation of physician visit in 

people with diabetes 



 451

Discontinuation of diabetes care is associated with 

increased rate of complications and mortality. We 

analyzed JMDC database and showed that 

guideline-recommended practices within the first 

month of physician consultation for diabetes care can 

decrease subsequent discontinuation of physician 

visits in patients with newly diagnosed diabetes. 

Additionally, we developed a machine-learning model 

for predicting people's failure to attend a follow-up 

visit for diabetes care after recommendations from a 

national screening program. 

 

3) Research on impact of the COVID-19 pandemic on 

healthcare service use and health check-ups 

The COVID-19 pandemic disrupted healthcare 

service and health check-ups globally, especially at its 

beginning. We investigated the impact of pandemic on 

healthcare service use by analysing hospital-based 

claims database. 

In addition, we investigated the impact of pandemic 

on health check-ups by conducting a nationwide 

survey targeting health check-up facilities, in 

collaboration with Japan Society of Ningen Dock.  

This work was supported by MHLW Special 

Research (Program Grant Number 

JPMH20CA2046) and Research on Emerging and 

Re-emerging Infectious Diseases and Immunization

（Program Grant Number JPMH21HA2011). 

 

4) Research on bleeding complications after liver 

biopsy and kidney biopsy in pediatric patients 

Little has been reported about bleeding complications 

after liver or kidney biopsy in pediatric patients. 

Using a nationwide inpatient database, we 

investigated major complications after liver biopsy or 

kidney biopsy in pediatric patients.   

 

We performed research using DPC database and 

JMDC database in collaboration with the Department 

of Clinical Epidemiology and Health Economics 

(Professor Hideo Yasunaga) and medical information 

database of the University of Tokyo Hospital in 

collaboration with the Department of Biomedical 

Informatics (Professor Kazuhiko Ohe).  

 

In addition to moving these projects forward, we plan 

to take on new projects using databases in the future. 
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History and outline of organization 
 

About a half of the cancer patients die by cancer though 

of the recent innovations of anti-cancer treatments. It 

mainly depends on the efficacy of the first-line 

strategies whether cancer is curable or not. Almost all 

the cancer patients whose initial treatment was 

unsuccessful die after the distressing struggle against 

their disease within several years. It is clear for such 

patients that both sufficient anti-cancer treatments and 

appropriate approaches to improve their quality of life 

(QOL) are simultaneously indispensable. 

However, in our nation, most attention has been 

entirely paid to the improvement of cure rate and 

survival time of cancer patients. On the other hand, we 

have to consider that their QOL is scarcely 

concentrated until quite recently. 

Palliative care means the combination of active 

therapeutic approach and total human care for the 

patients no matter which their cancer does or does not 

respond to anti-cancer treatments. Pain relief, other 

symptom management, psychological, social and 

spiritual cares are as a top priority for these patients. It 

is also emphasized that palliative care is necessary to 

be applied in the cancer treatment even for patients in 

early stage of their diseases as well as the progressive 

or terminal phase of their clinical courses.  

In Department of Pain and Palliative Medicine Science, 

The University of Tokyo Hospital, we participate in 

pain and palliative care team and takes a leading role 

not only to control physical symptoms of cancer 

patients but also to care for the mental and social 

support at the same time, and to improve the overall 

QOL of patients.  

Palliative care is described clearly in the law "Cancer 

Control Act" approved by the National Diet on June 

2006 that "The medical treatment to aim at relieving 

many kinds of pain and problems of cancer patients is 

applicable from the early course of the illness".  

However, it is possible that the use of analgesic, 

especially opioids are not sufficient for cancer pain in 

Japan. Therefore, this department work on 

development and distribution of pain screening tool 

and educational program. According to our recent study, 

the nationwide adequacy of opioid availability was 

approximately 75%, and the largest gaps in adequacy 

between prefectures were more than 65%, suggesting 

that opioid might not be adequately prescribed 

nationwide. 

Therefore, we analyze the correlation between cancer 

pain severity and opioid availability using medical big 

data to reduce this regional disparity. 

Based on these background and purpose, the 

department was founded in May, 2021. 

 

Consultation 
 

In The University of Tokyo Hospital, we pain and 

palliative care team are composed of many kinds of 

specialists containing three full-time staff doctors, two 

full-time doctors, and two certificated cancer and 

hospice care nurses who take an initiative in this 
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multidisciplinary team. We visit to bedsides, consulta-

tion rooms and everywhere in the hospital, and offer 

palliative care to cancer patients who have received 

cancer care in cooperation with patients’ attending 

doctors, ward staff, therapists of rehabilitation, social 

workers and every kind of professionals. 

 

Education 
 

In the Department of Pain and Palliative Medicine, 

junior residents of the first and second year can learn 

the basic knowledge and practice of palliative care by 

selecting an optional subject for one, two, four or eight 

months. And then they can participate in the pain and 

palliative care team and attend the daily team-

conference on weekdays.  

Educational  

･ In the intensive course for the first-year residents, we 

prepare lectures about:  

# pain management 

# diagnoses and management of delirium 

# Introduction of guidelines in the field of palliative 

medicine and their use  

# Basic medication for palliative care 

# Spirituality and whole person care for Japanese 

patients facing death 

 

Daily and weekly schedule 

･ Conference: Monday-Friday (every weekday);  

9:00-10:30am 

･ Consultation: Monday-Friday (every weekday); 

from the end of morning conference, up to the com-

pletion of all the requested consulting of the day.  

･ The cancer registry: They input data in the ward 

round with the HIS (Hospital information system) 

terminal on each floor.  

 

Research 
 

The clinical information accumulated from the 

palliative care consultation and anesthesia for patients 

undergoing cancer surgery is input to the concise 

database simultaneously and utilized for various kinds 

of clinical researches to submit to the international 

medical journal. 

To date, we the Department of Palliative Mediccal 

Sciences have contributed to the progress of following 

fields of investigations.   

 

① Opioid availability for the palliative care of 

patients with advanced cancer is increasing 

globally. However, opioid consumption in Japan 

is still extremely low compared with that in other 

countries. We investigated the current situation of 

pain control and opioid consumption in patients 

with advanced cancer by a nationwide 

questionnaire survey in Japan. Caregivers from 

2000 comprehensive support centres nationwide 

answered the web-based questionnaire survey 

asking for details about their assigned patients 

who died of end-stage cancer. The survey included 

the questionnaire of pain intensity and opioid 

prescription.  

② In clinical situation, the use of opioids frequently 

induce delirium. As a result, the use of opioids can 

be avoided although pain control is not sufficient. 

Therefore, we investigate the methods for 

diagnostic tool for delirium and its mechanisms. 
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Introduction and Organization 
 

Department of Innovative Dementia Prevention was 

launched on July 2017, through the financial support of 

Kobayashi Pharmaceuticals, with assistance by the 

Department of Neuropathology. Two faculty staffs, 

Tadafumi Hashimoto as the Project Associate Professor 

and Ryoko Ihara as the Project Assistant Professor 

started the research projects, with Dr. Daisuke Izawa of 

Kobayashi as a collaborative researcher. From January 

2019, Dr. Tomoko Wakabayashi joined in the 

department in the replacement of Dr. Ryoko Ihara, and 

Dr. Yutaro Ito of Kobayashi also joined in the research 

project in the replacement of Dr. Izawa. Dr. Hashimoto 

has moved out in September 2021, and Dr. 

Wakabayashi has taken up the Project Associate 

Professor in December 2021. 

The aged society in Japan urges us to challenge the 

dementing disorders including Alzheimer’s disease 

(AD), although there have emerged no effective 

therapeutic strategies against AD based on its 

pathomechanism. Our laboratory will conduct basic 

research on the molecular mechanism of dementia and 

development of clinical measures for evaluation of 

efficacies of the therapeutic drugs in parallel, aiming at 

identifying the novel targets for prevention and early 

treatment of dementia and establish methods to prevent 

or delay the progression of dementia by drugs and 

functional foods. We also will be actively involved in 

the education and outreach activities of basic and 

clinical research on AD and dementia. 

Education 
 

Department of Innovative Dementia Prevention was 

involved in the education through research activities of 

graduate students of the Graduate School of Medicine 

and medical student belonging to the Medical Scientist 

Training Program. 

 

Research 
 

Department of Innovative Dementia Prevention is 

conducting research in the following four directions, 

based on the amyloid hypothesis of AD, toward the 

goal of developing strategies for prevention of 

dementia and AD. 

① Molecular mechanism of Aβ dynamics in the brain 

Amyloid β peptide (Aβ), a causative protein for AD, is 

produced from the amyloid precursor protein (APP) 

through two-step proteolysis by β- and γ-secretases, 

and then secreted into the extracellular space. Once 

released outside the neurons, Aβ is readily cleared by 

proteolytic degradation or transported outside the 

brains. However, Aβ that escaped from the clearance 

starts to aggregate and deposit forming amyloid fibrils. 

Thus, the elucidation of the Aβ dynamics in the brain, 

comprised of the elementary processes of “production”, 

“secretion”, “aggregation” and “deposition”, is vital to 

the clarification of the pathogenic mechanism of AD as 

well as development of therapeutic and prevention 

strategies against AD. However, to quantitatively 

analyze each of the process, there is a compelling need 

for accurate quantitation of Aβ that is present at 

picomolar levels in brains. 

We have adopted the microdialysis technique using 
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dialysis membrane of ~1,000 kDa cut-off that enables 

the recovery of brain interstitial fluids and quantitation 

of the levels, rates of production and clearance of Aβ in 

the hippocampus and other parts of the brains 

(Yamamoto K, et al., Cell Rep., 2015). In combination 

with the in vivo seeding experiments injecting 

aggregation seeds for Aβ and evaluate the following Aβ 

deposition (Hori Y, et al., J. Biol. Chem., 2015), we 

have identified a >200 kDa high molecular weight 

(HMW) Aβ oligomer species in the soluble fractions of 

brains of APP transgenic mice and AD brains 

(Hashimoto T, Soc for Neuroscience meeting 2017), 

and found that oligomeric structure of HMW A is 

essential for the induction of -amyloidosis. We also 

found that the level of HMW A oligomers in the brains 

of amyloid angiopathy-rich AD cases were 

significantly higher than those of amyloid angiopathy-

minimal AD cases, injection of HMW A oligomers 

into cerebrospinal fluid from a cisterna magna induced 

CAA in the perivascular space, suggesting that seed-

competent HMW A oligomers may accumulate in the 

amyloid angiopathy in the brains of AD patients. We 

also generated a novel method for purification of HMW 

A oligomers using an adeno-associated virus 

encoding BRI-3xFLAG-A1-42. Using these 

techniques, we will further identify Aβ species that are 

involved in the Aβ dynamics in the brain, including 

those specifically involved in deposition or toxicity of 

Aβ. 

 

② Elucidation of the role of apolipoprotein E (apoE) 

in the pathogenesis of AD, and development of method 

of AD prevention targeting apoE 

Apolipoprotein E (apoE) is produced by astrocytes and 

comprises the major lipoprotein in the central nervous 

system. Human APOE gene has three genetic 

polymorphisms (ε2, ε3, ε4), resulting in the production 

of three protein isoforms (apoE2, apoE3, apoE4) 

harboring different amino acids at two critical residues 

at positions 112 and 158. The allele frequency of ApoE 

ε4 allele is ~8-10% in normal population, whereas it is 

elevated to >30-40% in AD. Thus, ApoE ε4 is a strong 

genetic risk factor of AD, although the mechanism 

whereby ApoE ε4 accelerates AD pathophysiology has 

remained elusive, without any effective therapeutic 

strategies targeting apoE. 

We have created a series of bigenic mice by crossing 

knock-in (KI) mice expressing human apoE2, E3 or E4 

with APP transgenic mice, and we are currently trying 

to examine how each human isoform of apoE 

influences on Aβ dynamics in the brain. This will lead 

us to the intervention into the effect of apoE isoforms 

on Aβ, toward the goal of AD prevention. We have 

found a significant decrease in Aβ deposition in the 

brains of human apoE3 KI/APP transgenic mice. Using 

in vivo seeding technique, we have also found that 

apoE3 suppressed the deposition of Aβ compared with 

murine apoE, and that apoE4 was less able to suupress 

the Ab deposition compared to apoE3. We further 

found that deletion of the APOE gene in APP tg mice 

markedly reduced A deposition, and that no A 

deposition was induced by in vivo seeding experiment 

in the brain of APPtg/apoE KO mice. Furthermore 

HMW A oligomers were associated with apoE in the 

brain. These data suggested that apoE is an essential 

factor for A deposition (Hashimoto T, Soc for 

Neuroscience meeting 2021). In vivo microdialysis 

experiments, we found that the Aβ levels in the 

interstitial fluids of human apoE3 KI/APP transgenic 

mice are similar to those in APP transgenic mice by 

method. We also have established a method to monitor 

the interaction between Aβ and apoE using a bi-

molecular complementation assay. We will use this 

unique assay system to identify small molecule drugs 

that modulate the interaction of apoE and Aβ. 

 

③Establishment of a novel AD model using three-

dimensional culture system for the development of 

prevention methods targeting brain Aβ metabolism. 

To overcome the lack of experimental paradigms for 

the evaluation of aggregation and deposition in vitro, 

we adopted 3-dimensional culture system using 

Matrigel for the neuronal differentiation of human 

ReNcell-VM neuronal precursor cells, to observe the 

process of Aβ deposition and Aβ-dependent 

neurotoxicity reminiscent to that in AD brains. In 2018, 

we found the phosphorylation of tau by the 

overproduction of E22G mutant Aβ in the ReNcell-VM 

neurons. We will use this system for the development 

of anti-dementia drugs targeting Aβ production and 

deposition. 

 

④ Clinical studies on the clinical and cognitive 

measures in the early stages of AD. 
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We have set out to the systematic analysis of the 

clinical data on the natural course of the early stage of 

AD derived from Japanese Alzheimer’s Disease 

Neuroimaging Initiative (J-ADNI), with a special focus 

on the preclinical AD stage, where elderly individuals 

are clinically and cognitively normal but positive for 

amyloid biomarkers. We have found that preclinical 

AD individuals lack learning effects in the cognitive 

tests, e.g., MMSE and logical memory, presumably 

representing subtle cognitive deficits. We also aim at 

international harmonization and comparison of the 

evaluation of cognitive decline, using US-ADNI 

database and other international datasets. 

 

⑤ Molecular mechanisms linking type II diabetes 

mellitus and Alzheimer’s disease 

A number of epidemiological studies have reported that 

type 2 diabetes increases the risk of developing 

Alzheimer's disease (AD). Studies using human 

autopsy brains, imaging analysis, and mouse models 

suggest that insulin resistance, a central pathology of 

diabetes, may be correlated with amyloid accumulation. 

In addition, analysis of Alzheimer's patient brains has 

shown that insulin signaling may be impaired in AD 

brains, suggesting that insulin resistance may be a 

common pathology in both diseases. Therefore, we are 

investigating the effects of metabolic abnormalities 

such as diabetes or of genetic suppression of insulin 

signaling on the formation of amyloid pathology and its 

molecular mechanisms. 

In order to elucidate the molecular mechanisms linking 

type 2 diabetes and AD, especially the effects on 

amyloid pathogenesis, we have been conducting 

analyses using APP Tg mice (A7), a mouse model of 

Alzheimer's disease. In APP Tg mice, which were fed a 

high-fat diet (HFD) from 3 months of age and 

developed a diabetic-like condition, there was a 

decrease in brain responsiveness to insulin stimulation 

in addition to systemic insulin resistance. In this mouse, 

the amount of Aβ in the brain increased significantly 

with age compared to the normal diet group, and the 

accumulation of amyloid plaques was also accelerated 

at 15 months of age. In vivo kinetic analysis showed 

that this might be partly due to a decrease in Aβ 

clearance in the brain caused by HFD feeding. 

We then analyzed the contribution of IRS-1 and IRS-2, 

substrates of insulin and IGF-1 receptors, to brain 

signaling activity and found that IRS-2 is mainly 

involved in brain insulin signaling. While loss of IRS-

1 did not affect the pathology of the APP Tg mouse 

brain, IRS-2 deficiency markedly suppressed amyloid 

accumulation in the brain, even though it triggered 

systemic insulin resistance and led to diabetes. By 

contrast, amyloid accumulation was accelerated when 

IRS-2-deficient APP Tg mice were fed with HFD. This 

suggests that upstream factors, such as stress associated 

with metabolic overload, rather than decreased insulin 

signaling, may be responsible for accelerated amyloid 

accumulation. 

One of the factors contributing to insulin resistance is 

endoplasmic reticulum (ER) stress, which is altered by 

metabolic stress. In HFD-fed and genetically obese 

animals, ER stress in liver and adipose tissue is 

increased and unfolded protein response (UPR) 

signaling is elevated. Inhibiting ER stress has been 

shown to improve insulin resistance. It has also been 

reported that ER stress is elevated in the brains of 

Alzheimer's disease patients, suggesting that it may be 

an aggravating factor in both diseases. Therefore, the 

chemical chaperone TUDCA was administered to the 

periphery or brain of aging or HFD-fed APP Tg mice 

with metabolic abnormalities to analyze the effects of 

reduced endoplasmic reticulum stress on Aβ 

accumulation. The results showed that administration 

of TUDCA to the periphery, but not to the brain, 

markedly suppressed amyloid accumulation in the 

brain. This suggests that stress and inflammation 

induced in peripheral tissues due to metabolic 

abnormalities may directly regulate brain pathology. 

On the other hand, the mechanism by which IRS-2 

deficiency exerts a protective effect on Aβ 

accumulation has not yet been elucidated. We analyzed 

mRNA expression in APP Tg mouse brains lacking 

IRS-2 and found that the expression of ECM-related 

genes was upregulated. Among these genes, collagen 

VI and thrombospondin-1 and -4 were shown to 

suppress amyloid fibril formation of Aβ by in vitro 

assay. These results indicate that inhibition of insulin 

signaling may suppress amyloid accumulation by 

upregulating the expression of multiple ECMs in the 

brain and inhibiting Aβ fibrillation. 
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Introduction and Organization 
 

The Department of Precision Medicine Neurology was 

established on September 1, 2022, with the aim of 

applying state-of-the-art genome sequencing 

technology to elucidate the molecular mechanisms, 

and to develop novel therapies that can intervene 

against the molecular mechanisms of neurological 

diseases. 

 

Clinical activities 
 

Specialized outpatient clinics for multiple system 

atrophy are provided in collaboration with the 

Department of Neurology. The outpatient clinic 

provides consultations, second opinions, and patient 

registration for patients with multiple system atrophy. 

In the ward, we provide consultation for the 

examination and treatment of patients with multiple 

system atrophy in cooperation with the Department of 

Neurology. Clinical sequencing is performed after 

consultation for the diagnosis of hereditary 

neurological diseases. 

 

Teaching activities 
 

As for under-graduate education, we provides lectures 

on genetic research and therapeutic development for 

neurological diseases. In postgraduate education, we 

collaborates with the Department of Neurology to 

provide education on the genetic diseases to residents. 

Regarding graduate education, we promotes a wide 

range of research according to the wishes of graduate 

students. 

Research activities 
 

Multiple system atrophy is a neurodegenerative 

disease that causes a variety of symptoms, including 

autonomic nervous system disturbances, cerebellar 

ataxia, and parkinsonism. It is an intractable disease 

for which effective treatments are lacking, although 

there are drugs that alleviate several symptoms. We 

are conducting basic research on multiple system 

atrophy and its treatment to overcome this disease. 

 

In previous studies, we identified patients with 

biallelic variants in the COQ2 gene in multiplex 

families (Mitsui J, et al. N Engl J Med. 2013;369:

233-44). It has been shown that coenzyme Q10 level 

in cerebellar tissue is decreased in patients with 

familial multiple system atrophy who have biallelic 

COQ2 variants (Mitsui J, et al. N Engl J Med. 2013;

369:233-44), and that coenzyme Q10 administration 

improves the rate of cerebral oxygen metabolism 

(Mitsui J, et al. Cerebellum. 2017;16(3):664-672). 

 

Furthermore, the carrier frequency of the COQ2 

variant is higher in patients with sporadic multiple 

system atrophy (Porto KJ, et al. J Neurol Sci. 2021;

429:117623), and blood coenzyme Q10 level is 

decreased even in patients without COQ2 variants 

(Mitsui J, et al. JAMA Neurol. 2016;73(8):977-80). 

Based on these results, we believe that coenzyme Q10 

supplementation may be an effective treatment for this 

disease. 

 

First, an investigator-initiated Phase 1 trial 

(UMIN000016695) was conducted to investigate 
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safety and pharmacokinetics of coenzyme q10 (Mitsui 

J, et al. Neurol Clin Neurosci. 2022;10(1):14-24). A 

multicenter, investigator-initiated Phase 2 trial 

(UMIN000031771) was subsequently conducted to 

explore whether coenzyme Q10 is effective against 

symptom progression in multiple system atrophy. 

Based on the results, a Phase 3 trial is currently being 

planned. 

 

The Multiple System Atrophy Registry has been 

established and is being operated to assist in patient 

recruitment in clinical trials and to obtain natural 

history of multiple system atrophy (https://msajp.

org/). 

 

Other than the COQ2 gene, we have reported that 

GBA1 variants were associated with multiple system 

atrophy (Mitsui J, et al. Ann Clin Transl Neurol. 2015;

2(4):417-26). 
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Introduction and Organization 
 

The Department of Health Services Research (HSR), 

a Social Cooperation Program, was founded by 

Professor Hideo Yasunaga, Department of Clinical 

Epidemiology & Health Economics with the support 

of Professor Takahide Nagase, Department of 

Respiratory Medicine in April 2016. The program was 

funded by Tsumura & Co., Tokyo, Japan.  

The objective of the Department of HSR was to 

convey and develop HSR, which encompasses clinical 

medicine, clinical epidemiology and health economics, 

to pursue the maintenance of health services 

particularly in the ageing society in Japan. Education 

and training of personnel to cultivate human resources 

such as researchers and analysts in HSR is another 

important mission of this program. 

The founding staff members were Taisuke Jo 

(Project Associate Professor), Nobuaki Michihata 

(Project Assistant Professor) and Yusuke Sasabuchi 

(Project Assistant Professor). Hayato Yamana (Project 

Assistant Professor) started to take part in this 

program in April 2018 with two other staff members, 

Taisuke Jo and Nobuaki Michihata. Hayato Yamana 

was promoted to Project Lecturer in 2021 and 

resigned at the end of November 2022. 

 

Teaching activities 
 

All the members of HSR participated in the lectures 

of Clinical Epidemiology, a curriculum of School of 

Public Health (SPH) in The University of Tokyo. The 

members also contributed to the education and 

training of individual students of SPH as well as 

students of the Graduate School of Medicine, The 

University of Tokyo. 

Taisuke Jo (Project Associate Professor) 

participated in the series of clinical lectures in 

Respiratory Medicine for students of Faculty of 

Medicine, The University of Tokyo. 

 

Research activities 
 

Health Services Research covers a broad 

cross-disciplinary field involving studies of structures, 

processes and outcomes assessment in clinical 

epidemiology and health services, studies evaluating 

the quality of health care and analysis of health 

economics, finance and allocation of medical 

resources. Utilizing large databases, the members of 

HSR were working to address the following issue. 

1) Clinical and epidemiological research questions re-

lated to various diseases, including respiratory 

disease. 

2) Outcomes and cost-effectiveness in both western 

medicine and eastern medicine in Japan. 
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3) Impact of super-ageing society on population 

dynamics and demand for health services. 

4) Efficient distribution of medical staff, medical 

institutions, and armamentariums. 

The following are the examples of studies 

conducted in 2022. More than 72 articles were 

published. 

1) Recombinant human soluble thrombomodulin for 

acute exacerbation of idiopathic pulmonary fibrosis: a 

nationwide observational study 

Background: Acute exacerbation of idiopathic 

pulmonary fibrosis (AE-IPF) is the leading cause of 

death among patients with IPF. However, there is no 

established treatment for this condition. Hence, we 

aimed to investigate the effectiveness and safety of 

recombinant human soluble thrombomodulin (rTM) 

for the treatment of AE-IPF. Methods: Data were 

retrospectively collected from the Japanese Diagnosis 

Procedure Combination database from 1 January 2014 

to 31 March 2018. We identified adult patients with 

IPF who received high-dose methylprednisolone 

(mPSL) therapy and mechanical ventilation upon 

admission. Eligible patients (n = 2814) were divided 

into those receiving high-dose mPSL alone (mPSL 

alone group, n = 2602) and rTM combined with 

high-dose mPSL (rTM group, n = 212). A stabilised 

inverse probability of treatment weighting (IPTW) 

using propensity scores was performed to compare 

outcomes between the two groups. The primary 

outcome was in-hospital mortality, and the secondary 

outcomes were 14- and 28-day mortality, bleeding 

events and length of hospital stay. Results: The 

in-hospital mortality rates of the mPSL alone and rTM 

groups were 75.9% and 76.9%, respectively. The 

results did not significantly differ between the two 

groups after performing a stabilised IPTW. The odds 

ratio of the rTM group compared to the mPSL alone 

group was 1.15 (95% confidence interval: 0.71–1.84; 

p = 0.57). Moreover, the secondary outcomes did not 

differ significantly between the two groups. 

Conclusions: In patients with AE-IPF who developed 

severe respiratory failure, rTM in addition to 

high-dose mPSL was not associated with a better 

outcome. 

2) Safety of topical ophthalmic antibiotics in pregnant 

women with hordeola, chalazia, blepharitis, or 

bacterial conjunctivitis: propensity score analyses 

Objective: To investigate the association between 

exposure to topical ophthalmic antibiotics during 

pregnancy and adverse neonatal outcomes. Methods: 

In this retrospective cohort study, we identified 

pregnant women with hordeola, chalazia, blepharitis, 

or bacterial conjunctivitis from 2005 to 2018 using the 

Japanese Medical Data Centre Claims Database. From 

the eligible women, we extracted women who were 

dispensed no topical antibiotics during the first 

trimester (non-antibiotic group), women who were 

dispensed topical fluoroquinolones alone at least once 

(fluoroquinolone alone group), and women who were 

dispensed any single type of antibiotic 

(single-antibiotic group). We compared the frequency 

of congenital anomalies (CA), preterm birth (PB), low 

birth weight (LBW), and the composite outcome of 

these three between the fluoroquinolone and 

nonantibiotic groups and between the single-antibiotic 

and non-antibiotic groups, using propensity score 

adjustment. Results: A total of 891 eligible women 

were identified. In the fluoroquinolone (n = 409) and 

non-antibiotic (n = 309) groups, CA occurred in 6.8% 

and 6.8%, PB in 2.4% and 3.2%, LBW in 2.9% and 

3.2%, and the composite outcome in 10.5% and 11.3%, 

respectively. Analysis using propensity score 

adjustment showed no significant difference between 

the groups in the frequency of CA (adjusted odds ratio, 

1.15; 95% confidence interval, 0.61–2.18), PB (0.80; 

0.30–2.17), LBW (1.08; 0.45–2.63), or the composite 

outcome (1.12; 0.67–1.87). Comparison of the 

single-antibiotic and non-antibiotic groups showed 

similar results. Conclusions: Topical ophthalmic 

antibiotics for hordeola, chalazia, blepharitis, or 

bacterial conjunctivitis during the first trimester were 

not associated with increased adverse neonatal 

outcomes. 

3)Association between comprehensive geriatric 

assessment and polypharmacy at discharge in patients 

with ischaemic stroke: A nationwide, retrospective, 

cohort study 

Background Polypharmacy and its adverse drug 

events are a major healthcare challenge related to falls, 

hospitalisations and mortality. Comprehensive 
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geriatric assessment (CGA) may contribute to 

polypharmacy improvement, however, there is no 

clear evidence so far. 

Methods Using a national inpatient database in Japan 

from April 1, 2014 to March 31, 2018, we investigated 

the association between CGA and polypharmacy. We 

identified patients aged ≥65 years admitted for 

ischaemic stroke who could receive oral medications. 

Propensity score matching was conducted for patients 

with and without CGA during hospitalisation. The 

outcomes were polypharmacy (defined as use of five 

or more types of oral medications) at discharge, the 

number of medication types prescribed at discharge, 

and the difference between the numbers of medication 

types prescribed on admission and at discharge. 

Findings A total of 162,443 patients were analysed, of 

whom 39,356 (24.2%) received CGA, and propensity 

score matching identified 39,349 pairs. Compared 

with non-CGA group, the CGA group had a 

significantly lower proportion of polypharmacy at 

discharge (34.3% vs. 32.9%, p < 0.001) and a smaller 

number of medication types prescribed at discharge 

(3.84 vs. 3.76, p < 0.001). 

Interpretation This study shows the clear evidence that 

there is a positive relationship between CGA and a 

reduction in the number ofmedications in older 

inpatients with ischaemic stroke. 

The members of HSR are further mounting an effort 

to accomplish the task in cooperation with the Depart-

ment of Clinical Epidemiology & Health Economics 

and the Department of Respiratory Medicine. 
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Introduction and Organization 
 

In Japan, more than 13 million people suffer from 

chronic kidney disease (CKD), or roughly one in 

every eight adults. Why has the number of CKD 

patients increased so remarkably? One major cause is 

the sharp increase in the number of people with 

diabetic nephropathy, which is a complication of 

diabetes; since 1998, this has been the most important 

cause among diseases which require incipient dialysis 

in Japan. Additional causes include the aging of 

society and other social factors. The kidney is called a 

silent organ, and CKD progresses without subjective 

symptoms. It is now evident, however, that 

asymptomatic CKD which progresses over time 

carries a number of risks. 

 

One risk is the possible progression of CKD to 

end-stage renal disease (ESRD), which requires renal 

replacement therapy. A second risk is the development 

and progression of lifestyle-related diseases, such as 

heart attack and arteriosclerosis. The kidneys work 

closely with the heart and other organs, and a decrease 

in renal function causes dysfunction of the heart and 

blood vessels. This adverse impact of the progression 

of CKD on other organs underlines the importance of 

the kidneys in maintaining general health. Further, 

many researchers have also focused on the vicious 

spiral of aging and CKD: aging worsens the 

progression of CKD, while CKD accelerates aging. 

With our modern lifestyles and the super-aging society, 

CKD cannot be separated from lifestyle-related 

diseases, and senility cannot be separated from CKD. 

 

Creating a healthy, long-lived society full of energy 
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and vigor requires that the quality of life (QOL) of the 

elderly be improved. In turn, total medical 

expenditures will also be decreased. These are impor-

tant issues requiring urgent solutions. Against this 

background, the Division of CKD Pathophysiology 

was newly established in November 2013 with 

support from Kyowa Hakko Kirin Co., Ltd. The aim 

of the Division is to aid and support the CKD control 

and the creation of a healthy and long-lived society. 

The Division takes an innovative approach to 

identifying the pathophysiology of CKD and works to 

develop more effective CKD preventive and 

therapeutic strategies. Through these research 

activities, our goal is to contribute to the creation of a 

healthy, long-lived society in which the elderly can 

live a happy and independent life.  

 

Major Research Projects 
 

The Division of CKD Pathophysiology works in 

collaboration with the Division of Nephrology and 

Endocrinology, a part of The University of Tokyo 

Graduate School of Medicine (Professor Masaomi 

Nangaku) to conduct basic and clinical research on 

CKD pathophysiology, including: 

1) Identifying the mechanism of destruction of 

adaptive signals to various stresses (endoplasmic 

reticulum stress, ischemia, glycative stress, 

oxidative stress) in CKD; and using the findings 

obtained to establish new CKD treatment 

strategies. 

2) Clarifying the mechanism of functional change in 

renal erythropoietin (EPO)- producing cells, along 

with the mechanisms of CKD progression and 

identification of the mechanism of development 

and progress of renal anemia. 

3) Clarifying the impact of kidney aging on CKD 

progression in super-aging society  

4) Identifying factors in the exacerbation of CKD in 

patients with diabetes, and developing diagnostic 

and therapeutic drugs targeting such factors. 

5) Pathophysiology of uremic toxins on organ 

crosstalk and impact of uremia management in 

CKD 

6) Identifying a novel renoprotective mechanism 

based on the molecular inflammatory axis in 

kidney injury 

7) Pathophysiological role of organelle stress, 

organelle crosstalk damage in renal injury 

 

Research Funds (PI) 
 

  Japan Society for the Promotion of Science, Grants-

in-Aid for Scientific Research  

21H02824 (to Reiko Inagi, Novel tubular 

homeostasis mechanism mediated by primary cilia), 

21K9439 (to Reiko Inagi, Pathophysiological role 

of organelle contact site in tubular homeostasis), 

21K6159 (to Sho Hasegawa, Unraveling the role 

of ER-mitochondria crosstalk in the pathogenesis of 

diabetic kidney disease), 

  Japan Agency for Medical Research and 

Development (AMED) 

CREST 20gm1410005s0101 (to Reiko Inagi, Study 

on understanding of the molecular mechanisms of 

tissue-specific unfolded protein responses for 

radical cure of human chronic diseases) 

  SENSHIN Medical Research Foundation (to Reiko 

Inagi, Elucidating the Role of plasma exosome on 

vasoprotection in kidney disease) 

  MSD Life Science Foundation, Public Interest 

Incorporated Foundation, Additional Research 

Grant (to Sho Hasegawa, Pathophysiological role 

of ER-mitochondria crosstalk in diabetic kidney 

disease) 

  Kowa Life Science Research Foundation (to Sho 

Hasegawa, Elucidating the Role of Neuro-

transmitters in the Repair Process of Renal Tissue) 

  Japan Kidney Foundation, Grant for research in 

chronic kidney disease (to Sho Hasegawa, 

Comprehensive analysis of the effects of HIF-PH 

inhibitors on intestinal homeostasis) 

 

Awards 
 

Dr. Sho Hasegawa received the Young Investigator 

Award from the Japanese Society of Nephrology. 

 

Dr. Sho Hasegawa received the 11th Banyu Medical 

Award from MSD Life Science Foundation. 
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Introduction and Organization 
 

We are focusing on analysis of retinal development and 

basic mechanisms of retinal degenerative diseases with 

ultimate goal to elucidate new targets for drug design 

in ocular diseases. Faculties are Ph.D, basic medical 

scientists, and graduate students consist of both Ph.D 

type and MD background students. Our laboratory had 

been established 2021 July and is supported by Chugai-

pharmaceutical co. The basis of our laboratory is 

Department of Molecular and Developmental Biology, 

which was in The Institute of Medical Science. 

University of Tokyo (IMSUT) until 2021. Major 

members of current laboratory including the faculties 

were working on molecular basis of retinal 

development especially focusing on transcriptional 

mechanisms including epigenetics of retinal 

development at this laboratory in IMSUT. Recent few 

years, we had focused on working on retinitis 

pigmentosa, which is the inherited severe retinal 

degenerative disease. Analysis of impact of the gene 

mutations, which was reported from patients genomic 

analysis, for maintenance of photoreceptor homeostasis 

was main strategy of our research. However, we had 

started analysis of roles of inflammation for onset and 

progression of retinal degeneration. Determination of 

the cells which contribute to build the inflammatory 

environment within retina is an important issue to be 

solved. There are several retinal immunocompetent 

cells, such as microglia, astrocyte, Mueller glia, and 

retinal pigment epithelium (RPE), and we have 

particular interests with the microglia. After starting the 

new laboratory in the hospital, we expanded our focus 

from retina to retina and sclera with particular interest 

with blood vessels. Therefore, not only retinitis 

pigmentosa, various vessel related retinal diseases such 

as ocular complications of diabetic mellitus and aged 

macular degeneration (AMD) are our research targets. 

Microglia and inflammatory environment in retina may 

play pivotal roles for the vessel related retinal 

degenerative diseases, and we had established several 

assay systems related to this point both in in vitro and 

in vivo. 

The laboratory also aims to bridge the basic research - 

and the clinical-team. We have regular discussion of 

our laboratory members and ophthalmology 

department clinicians, and exchange knowledge and 

techniques between two groups. By such efforts, we 

aim to establish basic/clinical collaborative research 

group in ophthalmology field.  

 

Teaching activities 
 

The graduate students (2 Ph.D candidates) are 

clinicians, and have their own project. In 2022, we 

published 2 papers of the students projects to scientific 

journals. Group data discussion, laboratory data 

discussion, journal club, and individual data discussion 

are regularly hold by onsite as well as online. One of 

our purposes to establish the lab here from IMSUT is 

to establish structure of mutual collaboration between 

clinicians and basic science researchers. For that 

purpose, we have regular data conference between 

ophthalmology department and us, and faculties of both 
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laboratories also have regular meeting to discuss 

project direction. We also participate to train Ph.D 

candidate students of the ophthalmology department by 

teaching principles of experimental techniques and 

discussing research data. Vice versa, we learnt how to 

do ophthalmology related several image analyses, such 

as OCT and fundus photography of the mouse. These 

techniques help us to expand choice of analyses of 

disease model mice. In addition, as a hub laboratory in 

the basic ophthalmology related works, students and 

young researchers in the University of Tokyo and other 

universities often visit us to learn techniques and 

knowledge in this field.  

 

Research activities 
 

Summary of the research: Retinal degeneration mice 

and human iPS cells are two major models used in our 

research, and several projects of the retina and cornea 

are ongoing. Technically, we employ molecular biology, 

biochemistry, electroretinogram, and several imaging 

analyses. In addition, the LC-MS based membrane lipid 

analysis and the proteome in collaboration with the 

experts are often used. Ophthalmological techniques 

also facilitate to make our research activities deepen 

with broad spectrum. We had focused on retinal 

neurons and microglia, but now include more posterior 

segment of the eye, such as RPE, choriocapillaris, and 

choroid. Details of some of specific projects are as 

follows.  

 

＊Roles of CSF2 as a modulator of inflammation 

during retinal degeneration 

Colony-stimulating factor 2 (CSF2) is a potent cytokine 

that stimulates myeloid cells, such as dendritic cells 

and macrophages. We have been analyzing the roles of 

microglia in retinal degeneration through the 

modulation of inflammation in the eye, and examined 

the roles of CSF2 in this process. Transcripts of both 

subunits of the CSF2 receptor are expressed in 

microglia, but no evidence suggesting the involvement 

of CSF2 in inflammation in the degenerating eye has 

been reported. We found that Csf2 transcripts were 

induced in the early phase of in vitro mouse adult retina 

culture, used as degeneration models, suggesting that 

CSF2 induction is one of the earliest events occurring 

in the pathology of retinal degeneration. To examine 

the roles of CSF2 in retinal inflammation, we 

overexpressed CSF2 in retinal explants. Induction of 

CSF2 activated microglia and Müller glia, and the layer 

structure of the retina was severely perturbed. C–C 

motif chemokine ligand 2 (Ccl2) and C-X-C motif 

chemokine ligand 10 (Cxcl10), both of which are 

expressed in activated microglia, were strongly induced 

by the expression of CSF2 in the retina. However, 

addition of CSF2 to microglial cell lines MG5 and BV2 

did not show apparent effects of CSF2 except weak 

induction of Ccl2 transcripts and proliferation, 

suggesting that CSF2 induced strong inflammation in 

the context of the retinal environment, probably 

through editing molecular network of initial phase of 

degeneration. 

 

*Downregulation of VEGF in the Retinal Pigment 

Epithelium Followed by Choriocapillaris Atrophy 

After NaIO3 Treatment in Mice 

Sodium iodate (NaIO3) induces retinal pigment 

epithelium (RPE) dysfunction, which leads to 

photoreceptor degeneration. This system is widely used 

as retinitis pigmentosa model. Previously, we used 

electron microscopy to show that the administration of 

NaIO3 resulted in the accumulation of cell debris in the 

subretinal space, which was thought to be caused by 

failed phagocytosis in the outer segment of the 

photoreceptor due to RPE dysfunction. We further 

analyzed the pathological changes in the retina and 

choroid of NaIO3-injected mice, and found that the 

expression of OTX2, an RPE marker, disappeared from 

central part of the RPE 1 day after NaIO3 

administration. Furthermore, fenestrated capillaries 

(choriocapillaris, CC) adjacent to the RPE could not be 

identified only 2 days after NaIO3 administration. An 

examination of the expression of the CC-specific 

protein plasmalemma vesicle-associated protein 

(PLVAP), in sections and flat-mount retina/choroid 

specimens showed destruction of the CC, and complete 

disappearance of the PLVAP signal 7 days after NaIO3 

administration. In contrast, CD31 flat-mount 

immunohistochemistry of the retina indicated no 

difference in retinal vessels between NaIO3-treated 

mice and controls. Electron microscopy showed that 

the fenestrated capillaries in the kidney and duodenum 

were morphologically indistinguishable between 

control and NaIO3-treated mice. We examined 
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cytokine production in the retina and RPE, and found 

that the Vegfa transcript level in the RPE decreased 

starting 1 day after NaIO3 administration. Taken 

together, these observations show that NaIO3 reduces 

the CC in the early stages of the pathology, which is 

accompanied by a rapid decrease in Vegfa expression in 

the RPE.  

A loss of the CC has been reported in various ocular 

degenerative diseases, mainly based on recent technical 

development of optical coherence tomography 

angiography (OCTA). CC flow alterations were shown 

to be associated with the development and progression 

of AMD, and retinitis pigmentosa. Our observation of 

the loss of the CC in the early phase of NaIO3-induced 

pathogenesis may contribute to understanding of roles 

of alteration of CC in pathogenesis of the retinal 

degenerative diseases. 
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History and Overview of the 
Organization 
 

Real-World Data (RWD) refers to patient data 

collected in daily clinical settings, distinct from the 

controlled environments of Randomized Controlled 

Trials (RCTs). This includes data from insurance 

databases, health check-ups, and electronic medical 

records. Evidence derived from RWD research is 

known as Real-World Evidence (RWE). RWD 

research is rapidly evolving globally. Regulatory 

authorities in Europe and America have opted to 

utilize RWE for expanding indications and safety 

monitoring of pharmaceuticals and medical devices. 

This has promoted an integrated approach to the 

utilization of RWD among industry, government, and 

academia. 

In this context, the Department of 

Real-world Evidence was established in December 

2022 as a social collaboration department with 

funding from DeSC Healthcare Corporation. The 

department aims to enhance public health and 

well-being by promoting multidisciplinary research 

using Japan's RWD to generate RWE and 

disseminating these findings to society. The 

collaborating department is the Department of Clinical 

Epidemiology & Economics (Professor Hideo 

Yasunaga). 

The founding faculty members include 

Project Associate Professor Yusuke Sasabuchi 

(appointed December 2022) and Project Lecturer 

Shotaro Aso (appointed April 2023). 

The creation of RWE can enhance daily clinical 

practice through updated medical knowledge, improve 

the efficacy and safety of pharmaceuticals and 

medical devices, and contribute to their development. 

RWD research can fill gaps in evidence where RCTs 

are challenging to implement, thereby contributing to 

evidence-based medicine. It can also contribute to 

building a sustainable medical system through health 

economic policy research. Additionally, the 

department aims to reflect research outcomes in 

medical education and train data scientists. 

 

Educations 
 

The Department of Real-world Evidence provides 

support for lectures and guidance to students 

specializing in the School of Public Health at the 

collaborating Department of Clinical Epidemiology & 

Health Economics, as well as lectures and guidance 

for students in the Medical Real-World Data 

Utilization Personnel Training Program. 

 For students specializing in the School of 

Public Health: Support is provided for 

Clinical Epidemiology & Health Economics 

exercises including a lecture in Clinical 

Epidemiology (1 session) by Sasabuchi. 

 Sasabuchi and Aso provide guidance to 

students specializing in the School of Public 

Health. 

 Medical Real-World Data Utilization 

Personnel Training Program: Introduction to 

Medical Real-World Data Construction (1 

session) Clinical Issue Analysis and Practical 

Management (4 sessions) Practical Task 
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Training 2 (task presentation and evaluation) 

Guidance for specialized students: Sasabuchi, 

Aso 

 In the Medical Real-World Data Utilization 

Personnel Training Program, the curriculum 

includes 'Introduction to Medical Real-World 

Data Construction' (1 session), 'Clinical Issue 

Analysis and Practical Management' (4 

sessions), and 'Practical Task Training 2' (task 

presentation and evaluation), with Sasabuchi 

and Aso providing guidance to specialized 

students. 

 

Research activities 
 

Two faculty members from the Department of 

Real-world Evidence directly guide students and 

researchers in RWD research, thereby fostering their 

skills as data scientists. The department's research 

activities focus on pharmacological epidemiology, 

clinical epidemiology, and health economic policy 

research. This focus emphasizes utilizing RWD from 

various sources, including the DeSC database, the 

national database (NDB), the DPC database, patient 

registries, and electric medical records. Through these 

educational and research activities, the department 

aims to respond to the societal demand for RWD 

research and RWE utilization, promote research using 

Japan's RWD, and contribute to overall health 

improvement. 
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Introduction and Organization 
 

The Department of Lipidomics was established in 

April 2011, funded by Shimadzu Corp. and Ono 

Pharmaceutical Co., Ltd. The objective of the labora-

tory is to establish and improve mass spectrometry-

based lipidomics methodologies, and its application to 

biomedical studies including basic lipid biology as 

well as clinical research. 

The laboratory was started with three staff scientists, 

Takao Shimizu (Professor), Yoshihiro Kita (Associate 

Professor. He moved to Life Science Core Facility in 

Dec. 2013), and Suzumi Tokuoka (Assistant Profes-

sor).  In April, 2014, Fuyuki Tokumasu joined as an 

Associate Professor (he moved to Nagasaki University 

in April, 2019) and in May 2018, Yoshiya Oda joined 

as a professor.  In 2021, we have three guest 

researchers and two technical assistants. This year 

marks the 20th year since the launch of the former 

donated laboratory for metabolomics. 

 

Teaching activities 
 

The department staffs gave several lectures for 

undergraduate and graduate students. For under-

graduate students, Drs. Shimizu and Kita delivered 

several lectures on biochemistry. Dr. Kita gave 

lectures on “Proteome and metabolome” for master’s 

students and “Principles and Applications of Mass 

Spectrometry” for doctoral students.   

Research activities 
 

Our research interests cover following topics. 

Methods for clinical samples  

Studies using human specimens are more reflective 

of human diseases than experimental data using 

laboratory animals and cell lines. However, lipidomics 

analysis on human clinical specimens such as blood, 

urine, feces, and biopsy samples is not always 

optimized for lipidomics analysis because of the large 

variability of data depending on individual differences 

compared to animal experiments. We are developing a 

technique for handling clinical samples for lipidomics 

analysis, and are working to create a highly practical 

lipidomics analysis method. Furthermore, in the 

clinical field, it is required to measure a large number 

of samples to take into account individual differences. 

Therefore, we are developing high-throughput and 

highly reliable assays and applying them to clinical 

practice. 

Lipid biomarker discovery 

Lipid biomarker discovery by liquid chromatography-

mass spectrometry-based method requires a high-level 

integration of chromatography and mass spectrometry, 

which ensures lipid separation, semi-quantitative de-

tection, and identification. We are collaborating with 

industries to overcome known difficulties in lipid 

chromatography, develop differential analyses and 

feature-extraction methods, and establish an intelli-

gent analytical system linked with lipid database. 

Metabolic flux analysis of lipids 

A simple lipidomics analysis provides large datasets 

that describe the amount-based profile of lipidome. 

However, such a ‘snapshot’ analysis is not sufficient 

to understand the dynamics of lipid metabolic pathway, 
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because changes in metabolic flux is not always 

reflected to static amount of metabolites. To overcome 

this situation, we are developing a flux-oriented 

lipidomics analysis using stable-isotope tracers. 

Multiplex quantitation strategy for biologically 

active lipids 

Lipid mediators, including prostaglandins, leuko-

trienes, platelet-activating factor, bile acids and many 

other bioactive lipid metabolites are attracting great 

attention as disease-related or physiologically impor-

tant molecules. Comprehensive analysis of known 

lipids is a useful, unbiased method in disease 

mechanism studies, and the lipid profile is a useful 

parameter that characterizes disease status as well. We 

have developed an original multiplex quantification 

method for trace amounts of biologically active lipids 

using liquid chromatography-tandem mass 

spectrometry (LC-MS/MS). We are developing more 

sensitive and rapid methods that cover more lipid 

mediators, which meet the demands on various 

large-scale studies and high-throughput screening 

approaches. 

Discovery of novel lipids and their related 

molecules metabolizing pathways 

Although major biosynthetic and catabolic 

pathways for classical lipid mediators have been well 

documented so far, there are still possibilities for yet 

unidentified lipid mediator metabolizing pathways in 

vivo. We have obtained preliminary data for novel 

lipid mediator-producing pathway using gene-

deficient mice. Using the latest lipidomics techniques 

to the cell cultures and animal models, we will 

elucidate a novel lipid mediator related pathway and 

its biological significance. 

Expansion of proteomics based on immune-PCR 

Until now, proteomics based on mass spectrometry 

has been the mainstream method, but quantitative 

analysis was poor and plasma proteomics could not 

detect proteins such as cytokines, which are only 

present in very small amounts. This is why we 

introduced this method for the first time in Japan. We 

have already found interesting biomarker candidates 

in various diseases. We are also trying to integrate 

lipidomics and proteomics. 

 

Automating Metabolite Analysis and Improving 

Coverage 

Various methods are used to improve the coverage 

of metabolomics and lipidomics. One such method is 

gas chromatography (GC), which requires 

derivatization of the molecule to be analyzed. We are 

developing protocols to enable various derivatization 

methods using an automated derivatization system. 

Although individual molecules cannot be identified, 

we are investigating the possibility of risk diagnosis 

based on the profiles of blood components using a 

Fourier transform infrared spectrophotometer, which 

is fast, reproducible, and easy to operate. Our goal is 

to contribute to medical care by incorporating various 

technologies without limiting measurement methods. 
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Introduction and Organization 
 
The department of Preventive Medicine for 

Locomotive Organ Disorders in 22nd Century 

Medical and Research Center, The University of 

Tokyo Hospital, on April 1st, 2020, which is a social 

collaboration department with NIPPON TELEGRAPH 

AND TELEPHONE CORPORATION (NTT), Suntory 

Wellness Ltd., ASAHI KASEI PHARMA 

CORPORATION, and Fujifilm Corporation, and in 

close collaboration with departments of Orthopaedic 

Surgery and Rehabilitation Medicine in the hospital. 

Our department has been established to clarify the 

epidemiological profiles of locomotive organ 

disorders, such as, osteoarthritis (OA), osteoporosis 

(OP) and sarcopenia (SP). Further, we also try to 

elucidate the frequencied and risk factors for 

locomotive syndrome, which was defined by the 

Japanese Orthopaedic Association (JOA) in 2014. 

 

Research activities 
 
Although locomotive organ disorders are major causes 

of disability and require support, little information is 

available regarding their epidemiology. The Research 

on Osteoarthritis/Osteoporosis Against Disability 

(ROAD) study, which started in 2005-7, is a 

prospective cohort study that aims to elucidate the 

environmental and genetic background for bone and 

joint diseases. It was designed to examine the extent 

to which risk factors for these diseases are related to 

clinical features, laboratory and radiographic findings, 

bone mass and geometry, lifestyle, nutritional factors, 

anthropometric and neuromuscular measures, and fall 

propensity. In addition, the study’s aim was also to 

determine how these diseases affect activities of daily 

living and quality of life in Japanese men and women. 

  We have completed the baseline study in 2005-2007, 

then, 2nd, 3rd, 4th, and 5th follow-ups were 

completed in 2008-2010, 2012-2013, 2015-2016, and 

2018-2019 respectively. We have been conducting the 

follow-up survey since 2022. 
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Introduction and Organization 
 

Advanced medical center for heart failure 

collaborates with a wide range of university hospitals 

and core regional medical institutions to accept patients 

who require heart transplantations of ventricular assist 

device (VAD) implantation. In addition to 

cardiovascular medicine and cardiovascular surgery, 

the center provides medical care with a heart team 

consisting of recipient transplant coordinators, 

pharmacists, medical engineers and physical therapists. 

In addition to such medical cooperation efforts, the 

center is also responsible for training heart failure 

specialists and other specialized staff by accepting 

trainees. 

 

Clinical activities 
 

Target diseases include idiopathic cardiomyopathies 

such as dilated cardiomyopathy and hypertrophic 

cardiomyopathy, various types of secondary 

cardiomyopathy, and all causes of heart failure 

regardless of underlying disease 

・Heart transplantation : Performed 213 

Heart transplantation to date (as of 25 Dec 2023), 

the largest number in Japan 

・Ventricular Assist Device (VAD): The center can 

employ all types of VADs approved in Japan, 

making it possible to choose the most suitable 

model according to each patient’s physical and heart 

failure condition. It is also recognized as a facility 

that can perform destination therapy. 

・ Drug therapy for heart failure: The center has 

extensive experience in the use of heart failure 

drugs, including those that have been in recent years. 

・Introduction of Vyndaqel for cardiac amyloidosis: 

The center has been certified to prescribe Vyndaqel 

by The Japanese Circulation Society and have 

already gained a significant amount of experience 

with the drug. 

・ HeartSeet: The center participates in a post-

marketing clinical trial of HeartSeet, a skeletal 

myoblast sheet to be transplanted onto the surface 

of the heart. 

 

Teaching and Research activities 
 

In addition to medical care, we accept training in 

advanced heart failure management from medical 

facilities nationwide and play an important role in 

training heart failure specialists and specialized staff. 

We are also focusing on research and in addition to 

disseminating many research results, we are promoting 

translational research that bridges basic research and 

clinical practice. In addition, while treating a large 

number of heart failure patients, we are also striving to 

establish optimal prevention and treatment strategy 

(precision medicine) that consider individual 

differences. 
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Organization 
 

The Department of Clinical Genomics started as a 

special unit providing clinical genomics services in 

2003. The department functions as the core unit to 

provide genetic counseling services to support an 

appropriate and efficient application of genetic testing, 

as well as genomic medicine in cancer. The depart-

ment also provides a training program for physicians 

preparing for board-certified clinical geneticists. 

Many medical staffs with diverse specialties including 

pediatricians, obstetricians, neurologists, cardiolo-

gists diabetologists and surgeons participate in the 

activities of the Department. 

 

Activities 
 

Genetic Counseling 

The room (Room 200) is specifically allocated in 

the outpatient clinic. Genetic counseling is performed 

by a team of board-certified clinical geneticist and 

certified genetic counselors in cooperation with other 

clinical departments. All cases are reviewed and 

discussed at the conference which is held once every 

month. We also provide support to clinical 

departments for establishing genetic diagnosis in 

various types of diseases, including neurological 

disorder, pediatric and perinatal disorders, Marfan’s 

Syndrome and Hereditary Breast and Ovarian Cancer. 

 

Genomic Medicine in Cancer 

We provide cancer genomic profiling (clinical 

sequencing) for incurable malignant solid tumors with 

12 collaborative hospitals, as a “Cancer Genome Core 

Hospital”. Two types of cancer genomic profiling 

(OncoGuideTM NCC Oncopanel System, Foundation

One® CDx Cancer Genomic Profililng) were 

approved by PMDA in June, 2019. FoundationOne® 

Liquid CDx Cancer Genomic Profililng was also 

approved in 2021. As well, we provide an original 

multiplex genome sequencing, named "Todai 

OncoPanel”, which is composed of DNA panel and 

RNA panel.  The Todai Oncopanel was approved as a 

name of “GenMineTOP” for manufacturing and 

marketing from the Ministry of Health, Labour and 

Welfare in 2022. The room (Room 202) is specifically 

allocated in the outpatient clinic for genomic 

medicine in cancer (twice weekly). 

 

Publications 
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neuroendocrine tumor associated with TP53 
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2. Kage H, Kohsaka S, Tatsuno K, Ueno T, Ikegami 
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burden measurement using comprehensive 

genomic profiling assay. Jpn J Clin Oncol. 2022 

Aug 5;52(8):925-929. 
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Introduction and Organization 
 

  The Department of Child Psychiatry was 

established in April 2005 as the clinical counterpart to 

the Clinical Education Center of Mental Development, 

both of which are funded by the special grant for 

faculty development. The major aim of the Clinical 

Education Center is to train mental health specialists 

in various fields with a fundamental grounding in 

child psychiatry and neurosciences. Much of the 

services provided are based on the 39 years of 

experience in intervention and treatment for develop-

mentally disabled children established in the former 

child psychiatry division of Department of Neuro-

psychiatry. Our department uses a multidisciplinary 

approach by working in collaboration not only with 

the Department of Neuropsychiatry, Department of 

Pediatrics and Graduate School of Education in the 

University of Tokyo but also several other educational 

and/or clinical facilities on mental development or 

developmental disorders. The Department of Child 

Psychiatry complemented the Clinical Education 

Center by providing fieldwork for clinical training and 

offered clinical services to patients with various 

development problems also.  

The Clinical Education Center of Mental Develop-

ment was closed in March 2010 because of time limit 

of the fund, and Department of Child Neuropsychiatry, 

Graduate School of Medicine was established in April 

2010. The Department of Child Psychiatry, as the 

clinical counterpart to the department in graduate 

school, focuses on clinical activity related to research 

as well as quality practice of child psychiatry and 

education of leading child psychiatrists and allied 

professionals. In addition to professors of the graduate 

school, 2 psychiatrists and 3 psychologists (2 full-time 

ones for a definite term and 1 part-time one) are 

officially assigned to the Department of Child 

Psychiatry. One psychiatric social worker works 

mainly for the Department of Child Psychiatry since 

2013 also.   

 

Clinical activities 
 

  In the year 2022, 9 psychiatrists and 4 psychologists 

(full-time and part-time) and 1 psychiatric social 

worker are in charge of treatment at the Department of 

Child Psychiatry. Although patients with various 

disorders are seen, the focus of the department is 

mainly on patients with developmental disorders. We 

offer services to patients with a broad range of 

developmental disorders including Autism Spectrum 

Disorder (ASD), Attention-Deficit/Hyperactivity Dis-

order (ADHD), Learning Disabilities (LD), Intellectual 

Disability (ID), tic disorders, and child & adolescent 

Obsessive-Compulsive Disorders (OCD). 

Number of new patients in 2022 was 217, which is 

not as high as in 2019 before the COVID-19 pandemic, 

but compared to 173 in 2020, the number of new 

patients is on a recovery track. Out of 217 patients, 

children of elementary school age were 80, and 

children of junior high school age were 30. In other 

words, children of elementary or junior high school 

age were more than half of the patients. Number of 

preschool children was 86, suggesting our response to 

ongoing needs for early diagnosis and intervention. 

The follow-up clinic consisted of general clinic and 

special clinic (Tic/OCD clinic). At the general clinic, a 

rigorous diagnosis based on detailed assessment and 

decision about treatment course are provided for 

children and adolescents with any kinds of mental 

problems. After fine adjustment of treatment course 
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within a given period, the patients are referred to 

community hospitals/clinics or intervention/education 

facilities with a detailed report. The special clinic 

meets a need for high level services and works with 

research for special diseases. 

Services for the general child psychiatry outpatients 

are provided by psychiatrists in the areas of pharma-

cotherapy, psychotherapy, psychoeducation and also 

work closely with the schools and community. 

Psychologists have charge of psychological consul-

tation as well as psychological examination. Patients 

involved in those are mainly individuals with 

developmental disabilities, and individualized treat-

ment focusing on developmental viewpoint is planned 

for each. Psychological consultation includes services 

in the following areas: (1) evaluation of cognitive and 

behavioral development, (2) individualized treatment 

of the disabled individual (3) counseling of parents 

and providing information to the disabled individual’s 

support network (relatives, schools) and environ-

mental coordination. In addition to psychologists, 

psychiatric social worker participates in actual 

environmental coordination. Cognitive behavior 

therapy for obsessive-compulsive symptoms or 

anxiety is sometimes provided also. 

As for intervention for preschool children with ASD, 

intensive individualized therapy consisting of weekly 

10 sessions was provided for children aged 3 years or 

younger. 

Parent-training for parents with ADHD children, 

which started in 2011, was provided. This program 

aimed that the parents learn deeper understanding of 

difficult children and appropriate strategy of coping 

with them. 

In addition to these outpatient services, “inpatient 

assessment on developmental disorders” program 

started in 2010. This program is provided in the 

inpatient ward of neuropsychiatry for adolescents or 

adults who have mental problems such as depression 

and wish a detailed examination about possibility of 

hidden developmental disorders including ASD and 

ADHD. Based on this assessment, psychoeducation on 

strategies coping with problems related to 

developmental disorders is provided to patients and 

their families. 

We also focus on psychiatric liaison activity with 

other departments in the University hospital, 

especially pediatrics. 

Furthermore, as a cross-department and 

cross-divisional activity, Children, AYA and Family 

centered Mental Care Center was established in 

January 2022, and we are playing a central role in its 

practice. 

 

Education 
 

  Undergraduates of the University of Tokyo have 

opportunities to participate in an assessment and 

diagnosis session at the general first visit outpatient 

clinic and intervention for preschool children. 

Graduate students in clinical psychology course from 

the University of Tokyo participate in intervention for 

preschoolers also. 

One month training course is offered to junior 

residents especially in pediatric specialty course. This 

course includes intake interview of first visit patients, 

attendance for assessment and treatment for follow-up 

patients, intervention for preschoolers, and the 

parent-training.  Eighteen residents participated in 

this course. For general psychiatrists including senior 

residents of the Department of Neuropsychiatry, an 

inpatient program of assessment about developmental 

disorders is provided as opportunity to get knowledge 

and experience of developmental disorders. 

 

Research 
 

  We participate in investigation of etiology and 

development of effective treatment on ASD and 

ADHD, which are organized in collaboration with the 

Department of Neuropsychiatry and other research, 

educational and clinical facilities. In addition, research 

related specifically to the clinical activities in the 

Department of Child Psychiatry is currently being 

investigated. 

 

Clinical evaluation and treatment 

Effectiveness study of early intervention for autistic 

preschoolers is being undertaken. We focused on 

investigating early intervention including treatment 

for children and parent support. 

We are also considering support for transition from 

kindergarten/nursery school to elementary school for 

children with ASD. 

Effectiveness of a program of group cognitive 
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behavior therapy for adults with high-functioning 

ASD is investigated in a randomized control trial. 

We are also analyzing the data obtained from 

“inpatient assessment on developmental disorders” 

program. 

In order to develop predictor of parent training for 

ADHD, we are collecting and analyzing data. 

The possible relations among clinical characteristics 

such as tics and obsessive-compulsive symptoms in 

Tourette syndrome (chronic tic disorder with multiple 

motor tics and one or more vocal tics) and child & 

adolescent OCD are being evaluated.  

Comprehensive Behavioral Intervention for Tics 

(CBIT) is provided for children and adolescents with 

Tourette syndrome, and investigation of its 

effectiveness is undertaken. We have developed 

internet-based psychoeducational materials that will 

lead to CBIT, and have begun investigating their 

effectiveness. We are also trying to develop an 

objective assessment of tics. 

Multi-institutional collaborative study about 

treatment-refractory Tourette syndrome in which 

severe tics persist even after adulthood are conducted 

with multidisciplinary professionals including 

neurosurgeons who perform deep brain stimulation. 

We are also continuing to analyze the findings of 

our survey of tics and related behaviors in community 

preschoolers. 

 

Neuropsychological research 

Neuropsychological data on ASD, ADHD and 

Tourette syndrome are being collected. Analysis of the 

relations among neuropsychological findings and the 

clinical evaluation are being conducted. 

 

Neuroimaging 

Studies include structural MRI, Near-Infrared Spec-

troscopy (NIRS) and functional MRI with exploring 

the pathogenesis of developmental disorders such as 

ASD and ADHD. 
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History and outline of organization 
 

About a half of the cancer patients die by cancer 

though of the recent innovations of anti-cancer 

treatments. It mainly depends on the efficacy of the 

first-line strategies whether cancer is curable or not. 

Almost all the cancer patients whose initial treatment 

was unsuccessful die after the distressing struggle 

against their disease within several years. It is clear 

for such patients that both sufficient anti-cancer 

treatments and appropriate approaches to improve 

their quality of life (QOL) are simultaneously in-

dispensable. 

However in our nation, most attention has been 

entirely paid to the improvement of cure rate and 

survival time of cancer patients. On the other hand, we 

have to consider that their QOL is scarcely 

concentrated until quite recently. 

Palliative care means the combination of active 

therapeutic approach and total human care for the 

patients no matter which their cancer does or does not 

respond to anti-cancer treatments. Pain relief, other 

symptom management, psychological, social and 

spiritual cares are as a top priority for these patients. It 

is also emphasized that palliative care is necessary to 

be applied in the cancer treatment even for patients in 

early stage of their diseases as well as the progressive 

or terminal phase of their clinical courses.  

In Department of Pain and Palliative Medicine of The 

University of Tokyo Hospital, we pain and palliative 

care team takes a leading role not only to control 

physical symptoms of cancer patients but also to care 

for the mental and social support at the same time, and 

to improve the overall QOL of patients. Moreover, we 

also promote the education, research and innovation of 

pain and palliative medicine of our hospital and 

university.  

Palliative care is described clearly in the law "Cancer 

Control Act" approved by the National Diet on June 

2006 that "The medical treatment to aim at relieving 

many kinds of pain and problems of cancer patients is 

applicable from the early course of the illness".  

 

Consultation 
 

In The University of Tokyo Hospital, we pain and 

palliative care team are composed of many kinds of 

specialists containing three full-time staff doctors, two 

full-time doctors, and two certificated cancer and 

hospice care nurses who take an initiative in this 

multidisciplinary team. We visit to bedsides, consulta-

tion rooms and everywhere in the hospital, and offer 

palliative care to cancer patients who have received 

cancer care in cooperation with patients’ attending 

doctors, ward staff, therapists of rehabilitation, social 

workers and every kind of professionals. 

The annual number of consultation by our pain and 

palliative care team is getting increased. In 2019, the 

numbers achieved to more than total 1000 cases per 

year and further increased. To date we have become to 
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collaborate with almost all departments treating 

cancer in our hospital. These results indicate that the 

hospital understands the significance of palliative care 

well and relies on our team. 

 

Education 
 

In the Department of Pain and Palliative Medicine, 

junior residents of the first and second year can learn 

the basic knowledge and practice of palliative care by 

selecting an optional subject for one, two, four or 

eight months. And then they can participate in the pain 

and palliative care team and attend the daily team-

conference on weekdays.  

1) Palliative care training program 

The training course (selection) for two months (or * 

for one month ) 

･ Program to acquire basic knowledge and practice of 

palliative care for targeting all junior residents. * 

Only in "Comprehensive Internal Medicine” 

selection. 

The training course (selection) for four or eight 

months  

･ Program to acquire basic knowledge, practice, and  

skills of communication for doctors who need to be 

clinical oncologists or pain and palliative care 

specialists. 

 

2) Curriculum 

Contents of training 

･ All junior residents are assigned to the pain and 

palliative care team. They chiefly participate in 

palliative care practice as a member of the team.  

･ In the course for four and eight months, they learn 

to make palliative care plans for inpatients, discuss  

palliative care of the cases with patients’ attending 

doctors, ward staff, and execute these palliative care 

plans. 

Goal to attain 

･ Palliative care for inpatients (around 40 cases a 

day): They acquire the outline of control of physical 

and psychiatric symptoms of the patients with 

common diseases in our country such as digestive 

cancers. They also learn the outline of spiritual and 

family care.  

･ Cancer registry: In The University of Tokyo 

Hospital, it is not unusual that the patient whom the 

pain and palliative care team treats is often in an 

end stage, and his or her condition changes 

physically and mentally day by day. Residents 

should input the clinical data about palliative care 

of such patients concisely to the database. They 

acquire the outline of data management of the 

palliative care connected directly to a clinical 

research.  

･ Communicative competence: The clinician often 

has to break "Bad news" to his patients time after 

time along the course of their illness. It is very 

difficult for the clinician to provide the appropriate 

information about diagnoses, recurrence, progres-

sion and prognosis of illness to his patients.  

The oncologist has to deal with patients’ strong grief 

and feeling of loss when their illness is obviously pro-

gressive as well as has to manage both their accepting 

realities and expecting hopes. We practice according 

to the guidelines of communication that is recom-

mended by the Japanese Psycho-Oncology Society.  

Educational  

･ In the intensive course for the first-year residents, 

we prepare lectures about:  

# pain management 

# diagnoses and management of delirium 

# Introduction of guidelines in the field of palliative 

medicine and their use  

# Basic medication for palliative care 

# Spirituality and whole person care for Japanese 

patients facing death 

Daily and weekly schedule 

･ Conference: Monday-Friday (every weekday);  

9:00-10:30am 

･ Consultation: Monday-Friday (every weekday); 

from the end of morning conference, up to the com-

pletion of all the requested consulting of the day.  

･ The cancer registry: They input data in the ward 

round with the HIS (Hospital information system) 

terminal on each floor.  

The instruction system 

･ Inpatient care: Residents participate in the 

consultation team (pain and palliative care team) 

that contains medical instructors. We pain and 

palliative care team take charge of about 40-50 

inpatients usually.   



 495

･ Multidisciplinary conference: Psychiatrists, pain 

clinicians/Anesthesiologists, orthopaedicians, phar-

macists, medical social workers and others 

participate in the daily or weekly conference 

besides the regular member of the pain and 

palliative care team. Residents can discuss actively 

the multidisciplinary palliative care plans which our 

team should carry out. Participants from each 

occupation also guide the care plans from their 

viewpoints of experts.  

Research 
 

The clinical information accumulated from the 

palliative care consultation is input to the concise 

database simultaneously and utilized for various kinds 

of clinical researches to submit to the international 

medical journal such as "International Journal of 

Radiation Oncology Biology Physics", "Journal of 

Pain and Symptom Management" and so on.  

To date, we the Department of Palliative Medicine 

have contributed to the progress of following fields of 

investigations. Please refer to our homepage for 

results in details and acquisition of the research fund.  

1) Evaluation and quality assurance of special pain 

and palliative care team 

2) Cancer Survivorship 

3) Investigating cognitive dysfunction induced by 

pain 

4) Cancer treatments-induced neurological side 

effect 

5) Synergistic influence between sleep disorder and 

pain 

6) Assessment of neuropathic pain 

7) Relationships among our university hospital and 

local hospitals and clinics 

8) Palliative care supporting metastatic breast cancer 

patient 

9) In palliative medicine field, clinical researches 

and questionnaires 
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Introduction and Organization 
 

We have 8 faculty members, 84 pharmacy staffs, 

and 8 graduate students and 9 undergraduate students 

from the faculty of pharmaceutical sciences (as of 

March 1st, 2023). 

 

Clinical activities 
 

Department of Pharmacy consists of the following 

six sections: 

1)  Drug information section 

This section offers drug information for questions 

from medical persons, executes and supports the 

medicine management to inpatients. In addition, 

the section prepares materials for pharmaceutical 

affair committee, where each medicine is 

discussed whether it should be adopted or deleted. 

Preparation of several periodicals regarding drug 

information for clinicians is also included.  

2)  The dispensing section 

After inspecting all prescriptions for contra-

indications or improper use, medications are 

dispensed. Drug information is given to outpatients 

from this section, using a private room if 

necessary. The computerized order system is 

linked with automatic packaging machines for 

oral medicines, automatic dispensing system and 

barcode label printer for injection drugs. 

3)  Pharmaceutical section 

This section sterilizes formulations of a pharma-

ceutical such as injection medicines, instillation 

medicines and decontaminating chemicals. They 

prepare capsule medicines, ointment medicines, 

suppositories, central vein nutrition (IVH) for 

inpatients and in-home care patients. After strict 

inspection of prescriptions, they also dispense 

anti-malignant tumor medicine (database is 

constructed based on the submitted protocols and 

patients’ information) for all of the administration 

in the hospital. In order to support advanced 

medical care, they develop and check 

formulations (characterization of the uniformity, 

stability and so on) of the medicine that is quite 

necessary for certain patients, but is not marketed.  

4)  Drug matters and drug management section 

Drug matter section manages the adoption of 

medical supplies (in-hospital and out-hospital), 

periodically reconsiders the adopted medicines, 

and also manages the accountings of all the 

medicines and other materials used in our 

department. This section also takes statistics of 

every information of drug affairs. Drug manage-

ment section takes care of supplying and safe-

keeping of all the in-hospital medicines (2,724 

items), out-patient medicines, anesthetics, muscle 

relaxation drugs, psychotropic drugs, poison 
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medicines.  

5)  Narcotic section 

Under the supervision of authorized manager for 

narcotics (the director of the department of 

pharmacy), narcotics are properly managed, 

recorded, reported, inspected and directed. 

Narcotics are properly arranged and managed at 

the dispensing section and each medical care 

section. 

6)  Ward section 

They contribute to the team medical care by 

providing specialized drug information and 

sharing them with all the staffs involved in the 

treatment as follows; 

① Supporting the proper use of medication by 

pharmacists stationed at ICU sections.   

② Arrangement and mixing of injections for 

patients at the staff station of Hematology and 

Oncology.  

③ Investigation of carrying medicines and the 

adverse effect histories, allergy histories etc. at 

the time of hospitalization. Participation for 

conferences. Procurement and appraisal of 

patients’ basic information about the disease, 

compilation of the medicine history. Monitoring 

of medication guidance and the adverse effect 

for patients, and compilation of guidance record. 

Offering the doctor with drug information, 

prescription design support and detailed 

contents of medication guidance to each patient.  

④ Investigation and management of ward stock 

medicine. 

⑤ Nutrient support of the patients as a member of 

NST.  

⑥ Management of proper use of narcotics as a 

member of palliative care team. 

⑦ Management of proper use of antibiotics, 

rounds of a hospital ward, and training of the 

staffs as members of ICT and AST. 

 

Statistical Data (fiscal year 2022) 

Number of items on in-hospital formulary: 2,724 

Number of prescriptions (ps.) filled or preparation 

(pp.) (annual) 

 out-patients : 333,593 ps. 

  (outside : 303,334 ps.) 

  (inside : 30,259 ps.) 

 out-patient chemotherapy: 19,940 ps. 

 in-patients :   233,796 ps. 

 injection drugs : 194,504 ps. 

 IVH  : 4,529 pp. 

 chemotherapy : 12,053 pp. 

TDM consultations (annual) : 22,000 pp. 

Numbers of hospital pharmaceutical cares (annual):  

    24,027 pp. 

 

Education 
 

The department of pharmacy takes various 

responsibilities of education with regard to clinical 

pharmacy, pharmacology, and pharmacokinetics for 

students and graduate students in the faculty of 

medicine, in the faculty of pharmacy, and in the 

school of integrated health sciences. We also have our 

own half a year post-graduate training course 

optimized for new pharmacists. 

For students in the faculty of medicine, we are in 

charge of "Pathogenetic and Pathology" as an optional 

course lecture. We are providing a 3-days practice 

course as a part of compulsory clinical practice for the 

M3 or M4 students and teach clinical pharmaceutics 

and practical knowledge of prescription and risk 

management to them. For the students in the health 

sciences and nursing, we are in charge of clinical 

pharmacokinetics lectures as a part of a compulsory 

subject, "Pharmacology and Toxicology". 

For students in the faculty of pharmacy, we are in 

charge of lectures for the undergraduate students: 

"Clinical Pharmacy" (compulsory subject). They are 

educated for the clinical pharmacology and 

pharmacokinetics. For the graduate students, we are in 

charge of “Special Lecture Basic Pharmaceutical 

Science IV”, “Special Lecture Clinical Science”, 

“Advanced Course of Medical Pharmacy" as a 

cooperator of the Clinical Pharmacokinetics. Recent 

trends of the medical pharmacy as well as the practical 

developments and future visions of the department of 

pharmacy are presented in this lecture. In addition to 

them, we accept undergraduate and graduate students 

from the faculty of pharmaceutical sciences and 

faculty of medicine. They are doing various research 

activities. 

Six year course education system has been launched 

in the field of pharmaceutical sciences since 2006. In 
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this system, the clinical training by pharmacists at the 

hospital is one of the most important curriculums. In 

2021, we accepted clinical training students from The 

University of Tokyo, Tokyo University of Pharmacy 

and Life Sciences, Showa Pharmaceutical University, 

Hoshi University, and Musashino University, Tokyo 

University of Science, Keio University and educated 

them for 2.5 months. In addition, we have had an 

original one-year post-graduate training course for 

pharmacists since long time before starting the 6-year 

course education system. They learned various 

practical knowledge and techniques necessary for 

hospital pharmacists. Such education style is still 

continuing by shortening the period to half a year. In 

2022, 10 pharmacists finished this course. 

In addition, we are promoting life-long education of 

pharmacists in the local area by holding regular 

technical workshops and seminars. 

 

Research 
 

It is evident that the molecular function of 

particular element cannot always be assigned to only 

one function at whole body level, because one to one 

simple correspondence is not common in our body. It 

is also true that the understanding of the relationship 

between drug and its ultimate target is not sufficient to 

predict the pharmacological/toxicological effects. We 

need to understand not only the detailed molecular 

machinery of drug target, but also its environment 

surrounding the target (ex. other associated proteins, 

signaling molecules, etc.), where and when it works, 

and finally how it behaves as functional unit in our 

body. This is a basic idea trying to understand “living 

body” as “system”. By further promoting this idea to 

“system pharmacology”, we will be able to identify a 

molecular target which is related to the pharmacol-

ogical/toxicological output in clinical situation or even 

at early drug development stage. Based on such 

concept, following projects are now ongoing: 

(1) Chang SJ, Toyoda Y, Kawamura Y, Nakamura T, 

Nakatochi M, Nakayama A, Liao WT, Shimizu S, 

Takada T, Takeuchi K, Wakai K, Shi Y, Shinomiya 

N, Chen CJ, Li C, Okada Y, Ichida K, Matsuo H, 

for Japan Gout Genomics C. A meta-analysis of 

genome-wide association studies using Japanese 

and Taiwanese has revealed novel loci associated 

with gout susceptibility. Hum Cell. 2022;35:767-

70. 

(2) Fujii E, Takata T, Yamano H, Honma M, 

Shimokawa M, Sasaki H, Shikano M. Study on 

horizon scanning by citation network analysis and 

text mining: A focus on drug development related to 

T cell immune response. Ther Innov Regul Sci. 

2022;56:230-43. 

(3) Kariya Y, Honma M, Tokuda K, Konagaya A, 

Suzuki H. Utility of constraints reflecting system 

stability on analyses for biological models. PLoS 

Comput Biol. 2022;18:e1010441. 

(4) Miyata H, Toyoda Y, Takada T, Hiragi T, Kubota Y, 

Shigesawa R, Koyama R, Ikegaya Y, Suzuki H. 

Identification of an exporter that regulates vitamin 

C supply from blood to the brain. iScience. 2022;

25:103642. 

(5) Nakayama A, Kawamura Y, Toyoda Y, Shimizu S, 

Kawaguchi M, Aoki Y, Takeuchi K, Okada R, Kubo 

Y, Imakiire T, Iwasawa S, Nakashima H, Tsunoda 

M, Ito K, Kumagai H, Takada T, Ichida K, 

Shinomiya N, Matsuo H. Genetic epidemiological 

analysis of hypouricaemia from 4993 Japanese on 

non-functional variants of URAT1/SLC22A12 gene. 

Rheumatology (Oxford). 2022;61:1276-81. 

(6) Takata T, Sasaki H, Yamano H, Honma M, Shikano 

M. Study on horizon scanning with a focus on the 

development of AI-based medical products: 

Citation network analysis. Ther Innov Regul Sci. 

2022;56:263-75. 

(7) Tomabechi R, Kishimoto H, Sato T, Saito N, 

Kiyomiya K, Takada T, Higuchi K, Shirasaka Y, 

Inoue K. SLC46A3 is a lysosomal proton-coupled 

steroid conjugate and bile acid transporter involved 

in transport of active catabolites of T-DM1. PNAS 

Nexus. 2022;1:pgac063. 

(8) Toyoda Y, Cho SK, Tasic V, Pavelcova K, Bohata J, 

Suzuki H, David VA, Yoon J, Pallaiova A, Saligova 

J, Nousome D, Cachau R, Winkler CA, Takada T, 

Stiburkova B. Identification of a dysfunctional 

exon-skipping splice variant in GLUT9/SLC2A9 

causal for renal hypouricemia type 2. Front Genet. 

2022;13:1048330. 

(9) Toyoda Y, Kawamura Y, Nakayama A, Morimoto K, 

Shimizu S, Tanahashi Y, Tamura T, Kondo T, Kato 

Y, Ichida K, Suzuki H, Shinomiya N, Kobayashi Y, 
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Takada T, Matsuo H. OAT10/SLC22A13 acts as a 

renal urate re-absorber: Clinico-genetic and 

functional analyses with pharmacological impacts. 

Front Pharmacol. 2022;13:842717. 

(10) Toyoda Y, Takada T, Saito H, Hirata H, 

Ota-Kontani A, Tsuchiya Y, Suzuki H. 

Identification of inhibitory activities of dietary 

flavonoids against URAT1, a renal urate 

re-absorber: In vitro screening and fractional 

approach focused on Rooibos leaves. Nutrients. 

2022;14:575. 

(11) Yamanashi Y, Takada T, Tanaka Y, Ogata Y, Toyoda 

Y, Ito SM, Kitani M, Oshida N, Okada K, Shoda J, 

Suzuki H. Hepatic Niemann-Pick C1-like 1 

exacerbates non-alcoholic fatty liver disease by 

re-absorbing specific biliary oxysterols. Biomed 

Pharmacother. 2022;156:113877. 
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Introduction and Organization 
 

Department of Clinical Laboratory consists of the 

following sections, and the 3rd - generation 

Laboratory Automation System is in full operation, 

and ordering of laboratory tests, the flow of samples, 

operation of laboratory analyzers, quality control of 

analysis, and data reporting are all controlled by the 

Laboratory Automation computer system.  This 

system has greatly improved the quality, safety, and 

efficiency of the laboratory and contributed to both 

patients and doctors by providing rapid and high-

quality laboratory testing. 

The 1st Section 

This section deals mainly with the maintenance of 

laboratory system, blood and urine sampling, and 

urinalysis.  In 2022, 223,213 outpatient blood 

sampling were performed in this section. Furthermore, 

271,757 urine samples were examined. 

The 2nd Section 

This section deals with clinical biochemistry and 

immuno-serology tests.  In 2022, 5,550,003 serum 

enzyme tests (such as AST and ALT), and 566,479 

immunological tests were performed. 

The 3rd Section 

This section deals with laboratory hematology and 

diabetes-related tests, and gene analysis tests.  In 

2022, 1,180,677 samples were examined for complete 

blood cell counts, cell surface marker analysis, 

prothrombin time, fibrinogen, glucose, and HbA1C 

tests. 

The 4th Section 

This section deals with physiological tests, 

including circulatory, pulmonary, and neuromuscular 

function ones.  In 2022, 44,781 ECG, 19,252 

pulmonary function tests, and 12,064 EEG were 

performed. 

The 5th Section 

This section deals with ultrasonography. In 2022, 

7,163 echocardiography tests, 14,148 abdominal 

echography tests, and 13,362 other ultrasonography 

tests were performed. 
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Teaching activities 
 

Lectures are given to the fourth and sixth grade 

medical students on clinical laboratory medicine 

including hematology, chemistry, endocrinology, 

immunology, bacteriology, cardiology, and pulmonary 

function.  The reversed CPC program is presented to 

the sixth grade students. Clinical clerkship is provided 

for the sixth year medical students, in small groups of 

6-7 students for one-week duration. Elective clerkship 

is provided for two sixth year medical students, who 

selected to join the training on clinical laboratory 

medicine, for four-week duration. In this course, 

students learn clinical and practical knowledge and 

techniques on various laboratory tests. The second, 

third, and fourth grade medical students can join 

research activities in our department (Free Quarter 

course).  

Students from professional schools also study 

laboratory medicine under the guidance of members in 

Clinical Laboratory Center. As educational facilities 

for certified clinical laboratory physicians, we have 

been training up many physicians. 

 

Research activities 
 

The main goal of our research projects is the 

development of new and useful laboratory tests, and 

elucidation of pathophysiology of diseases through 

laboratory tests. The present main areas included are: 

i)  (Patho)physiological roles of lysophospholipid 

mediators and its application into laboratory medicine, 

ii) introduction of mass spectrometry into clinical 

laboratory practice, iii) cancer genomic medicine 

using next generation sequencing, iv) 

echocardiographic studies of the pathophysiology of 

valvular heart disease and the hemodynamics, v) 

neuroscience research using magnetoencephalography 

and non-invasive brain stimulation, and vi) promotion 

of medical-engineering cooperation. 
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Introduction and Organization 
 

Department of Pathology and Diagnostic Pathology 

and Department of Pathology of the University of 

Tokyo Hospital have been organized to function as a 

unit to perform pathology practice (autopsy, surgical 

pathology, cytology, molecular testing, etc.) at the 

University of Tokyo Hospital as well as education and 

research on human pathology.  

We set up Telepathology & Remote Diagnosis 

Promotion Center (TRDP Center) in 2013. We also 

started Outpatient Clinic of Pathology to provide 

detailed information and explanation about pathologic 

diagnosis to the patients with breast cancer. 

In February 2018, the University of Tokyo 

Hospital was selected as one of the core hospitals to 

promote cancer genomic medicine in Japan. From 

August 2018 to December 2019, the advanced medical 

care (category B) named ‘Trial of a multiplex genomic 

testing by "Todai OncoPanel" for Geneprofiling of 

malignant solid tumors’ was conducted which enrolled 

200 patients. In addition, cancer panel testing covered 

by public health insurance (NCC Oncopanel and 

FoundationOne CDx) started in November 2019. We 

serve as members of expert panel to contribute to the 

promotion of genomic medicine. 

 

Clinical activities 

(diagnostic pathology and autopsy) 

The annual statistics of the pathology practice in 2022 
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fiscal year consisted of 17,566 surgical cases, 15,273 

cytology, 862 intraoperative histologic diagnosis, 393 

intraoperative cytology, 33 autopsy cases (autopsy rate, 

8.5%). The numbers of surgical and cytology cases 

returned to those before COVID-19 pandemic, while 

the numbers of intraoperative diagnosis and autopsy 

cases remained small due to the pandemic. Fortunately, 

there was no need to limit activity in our department.  

The following surgical pathology conferences are 

regularly held; thoracic organs (Drs. Shinozaki-

Ushiku, Suzuki and Hinata in charge), liver and 

pancreato-biliary tract (Drs. Tanaka and Rokutan), 

liver metastasis (Dr. Abe), and female genital tracts 

(Drs. Ikemura and Iwasaki), breast (Dr. Ikemura), 

hematology (Dr. Shinozaki-Ushiku), bone and soft 

tissues (Drs. Ushiku and Yasunaga), kidney (Drs. Abe 

and Hinata), and skin (Dr. Tanaka). 

We provide FFPE specimens suitable for 

multiplex genomic testing. We also join clinico-

pathologic and genomic conference which is held 

every week to present histology of the cases and join 

the discussion. Conventional companion diagnoses 

using immunohistochemistry and FISH/DISH are also 

provided. 

Our mission is to provide the correct diagnosis as 

soon as possible. We also perform double check by 

reviewing the reports and slides of all cases to assure 

the quality of pathologic diagnosis. Whole slide 

imaging system have been installed, which enabled us 

to deposit and review all the biopsy specimens as 

digital information in daily practice.  

We hold autopsy case conferences every Monday. 

Hospital clinico-pathologic conferences (CPC) are 

also held every month, in which two cases are 

discussed. The contents are provided as CPC Digest 

through the hospital internet. 

Teaching activities 
 

The lectures and exercise course of systemic 

pathology are for the 2nd grade medical students. 

Clinical Clerkship (CC) courses of autopsy and 

surgical pathology are for the 3rd and 4th grade medical 

students. We accepted several medical students in 

Elective Clerkship course as well as Free Quarter 

program.  

We instructed all clinical residents (junior course) 

to submit a report of CPC case as an obligatory 

requirement of their medical training. We have made 

out the digest version of CPC slides open in the 

hospital and started e-learning program for interns to 

solve the problems in CPC by themselves, thereby 

facilitating their understanding.   

The Department of Pathology accepted four 

junior residents (total 8 months) in 2022 for their first 

and second-year program. 

 

Research activities 
 

We are working on the pathologic research projects of 

neoplastic diseases based on observation obtained 

from pathologic diagnosis as well as discussion with 

clinicians at surgical pathology conferences.  

To develop AI-based pathology diagnosis system, 

some projects are currently in progress. Dr. Abe 

focuses on gastrointestinal tract biopsy diagnosis 

using machine learning. Dr. Hinata has developed an 

automatic system to detect immunotherapy-sensitive 

subtype in gastric cancer using histologic image-based 

deep learning.   

The development of automatic grossing and 

sectioning system using AI-equipped robot is also in 

progress as collaborative research with engineering 

faculty-of the University of Tokyo (Prof. Mamoru 

Mitsuishi). 

We continue the study to investigate the useful-

ness of post-mortem CT images for hospital autopsy 

in collaboration with the department of radiology. We 

obtain post-mortem images with a CT apparatus in the 

autopsy-assisting CT room and compare the results 

with those of autopsy to better understand the 

patients’ pathophysiology. 

In addition, a lot of collaborative research 

projects are also being conducted with various 

departments and laboratories. 
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Introduction and Organization 
 

Radiology Center was established in August 1964 

as a part of the Central Clinical Services. Currently, 

the Department consists of three divisions: Diagnostic 

Radiology (imaging and intervention), Nuclear 

Medicine, and Radiotherapy, in addition to Radiation 

Safety Control Center. The center engages in 

radiology services such as various imaging 

examinations, radiotherapy, and radiation safety 

management. 

The members are as follows: Professor Osamu Abe 

(Director, since Oct. 2016), Wataru Gonoi (Vice 

Director/Lecturer), Go Shirota (Assistant Professor), 

77 radiology technologists, including Chief 

Technologist Hideyuki Iwanaga, and one technical 

specialist in charge of radiation control. In addition to 

the above, Radiology Center is operated in corporation 

with the staff radiologists, graduate students, and 

residents of the Department of Radiology, as well as 

physicians from other departments, nurses, and 

clinical engineering technicians of the Department of 

Clinical Laboratory. In recent years, the number of 

radiological services has increased, and we are trying 

to cope with this trend by improving work efficiency, 

optimizing staffing, and introducing new equipment. 

The development of technologies for advancing and 

improving radiological practice is a cooperative effort 

between physicians and radiologists. In addition to the 

fields of imaging and radiation therapy, the 

construction of image management systems, image 

processing, and image transfer systems have become 

essential themes in recent years. The radiology 

information system (RIS) and diagnostic reporting 

systems were digitalized in 1994. And a picture 

archiving and communication system (PACS, the 

film-less imaging system) was introduced in the 

hospital in May 2003. To reduce and equalize the 

burden of radiologists, we started preparing for the 

trial introduction of a new high-performance 

diagnostic interpreting system in 2012 and launched a 

new PACS system with deep learning-based software 

in 2023. In the field of radiation safety control, 

stimulated by the need to evaluate the individual 

accumulated exposure dose by medical radiation, we 

have started a working group to solve this problem. 

We provide the individualized accumulated exposure 

dose data on RIS. We also work for research on new 

radiology techniques such as image-guided radiation 

therapy, CT, MRI, PET, flat panel detector, 

postmortem imaging, artificial intelligence, etc. 

 

Clinical activities 
 

1) Diagnostic Radiology Section: 

The diagnostic radiology section is responsible for 
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simple radiography (bone, chest, abdomen, head, 

pediatric, breast, pelvic measurement), various 

radiography with contrast mediums (gastrointestinal 

tract, urinary tract), radiography in the operating 

rooms, radiography in the emergency rooms,  

outpatient radiography, portable radiography in 

hospital wards, dental and oral radiography, bone 

mineral content determination, CT, MRI, angiography 

and interventional radiology (IVR), image processing 

and analysis (3D image reconstruction and analysis). 

Most examinations are performed in the diagnostic 

radiology section on the 1st floor of the Central 

Clinical Services Building 1. Some are performed in 

the MRI rooms, Surgical Center, Critical Care and 

Emergency Medical Center/ER, and some other 

departments in the Central Clinical Services Building 

2. The number of examinations, especially CT and 

MRI, is dramatically increasing. Six multi-slice CT 

machines (2 x 320-row, 1 x 256-row, 1 x 64-row CT, 2 

x 80-row), 7 MRI machines (5 x 3T MRI, 2 x 1.5T 

MRI), 6 angiography systems (including one hybrid 

angiography system in the Surgical Center) are in use. 

From April 2023, Interventional Radiology Computed 

Tomography (IR-CT) is in operation, enabling to 

provide more advanced IR procedures. 

 

2) Nuclear Medicine Section: 

The nuclear medicine section is responsible for 

various nuclear medicine examinations (gamma 

camera, single-photon emission computerized 

tomography (SPECT), positron emission tomography 

(PET)), radiopharmaceutical management, production 

of PET nuclides using accelerators, label synthesis, 

quality verification, radioactive contaminant 

management, and internal isotope irradiation therapy. 

The nuclear medicine section in Central Clinical 

Services Building 1 performs various medical services 

using unsealed radionuclides. Nuclear medicine 

examinations include conventional scintigraphy (bone, 

tumor, kidney, thyroid), myocardial SPECT, and brain 

SPECT. Functional and statistical images using tracer 

methods are also available. In recent years, the 

demand for PET examinations has been increasing, 

especially for 18F-fluorodeoxyglucose-PET (FDG-

PET) in cases with malignant tumors. PET 

examinations using tracers labeled with positron 

nuclides produced by a small cyclotron are used to 

evaluate blood flow and metabolism, receptor imaging, 

and the presence of amyloid accumulation in the brain. 

With the opening of the Central Clinical Service 

Building 2, a PET-CT scanner and a cyclotron were 

installed. In 2009, we started internal radioisotope 

therapy for castration-resistant prostate cancer with 

bone metastasis and radioimmunotherapy for 

malignant lymphoma. 

 

3) Radiation Oncology Section: 

The radiation oncology section is responsible for 

high-energy radiotherapy, gamma-knife therapy, 

brachytherapy, and radioisotope (RI) internal therapy. 

The radiation oncology section is on the third 

basement floor of Central Clinical Services Building 2 

and has dedicated rooms for RI internal therapy on the 

9th floor of the Inpatient Building A.  

The radiation oncology section has three linear 

accelerators (LINAC), an iridium brachytherapy 

machine, a gamma-knife for stereotactic irradiation of 

the head, and a CT scanner for treatment planning. A 

treatment planning system is used to perform radiation 

therapy. All linear accelerators are equipped with a CT 

imaging function for position matching, enabling 

highly accurate image-guided radiation therapy. In 

2014, one of the linear accelerators was upgraded, and 

a tomotherapy was introduced. Tomotherapy is a 

helical intensity-modulated machine dedicated to 

high-precision radiotherapy for brain and head and 

neck tumors, whole-body irradiation, and whole-body 

skin irradiation. The Radiology Information System 

(RIS), introduced in 2012 from the viewpoint of 

medical safety, is now in operation to construct a 

comprehensive management system for cancer 

treatment. Recently, the gamma-knife system was 

updated in February 2019, and image-guided 

radiotherapy is now available in the gamma-knife 

system. 

 

4) Others: 

The radiation control office handles the hospital's 

management of X-ray generators, radioactive 

contaminants, radiation education, and health 

management (glass badge management, etc.). In 

addition, it conducts management and operation under 

the Medical Service Law and the Law Concerning 

Prevention of Radiation Hazards Act on the 
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Prevention of Hazards to Persons with Disabilities. 

 

Conclusion 
 

In 2002, the diagnostic imaging equipment was fully 

digitalized, and in the following year, a filmless 

system was realized by distributing images and 

diagnostic reports via the hospital information system. 

The Critical Care and Emergency Medical Center/ER, 

MRI rooms, and the radiation oncology section were 

relocated to the Central Clinical Service Building 2 

(completed in 2006), and the latest equipment was 

introduced. In January 2018, when Inpatient Building 

B started operation, a portable radiography system 

was established. 

As a result of the development of digital technology, 

diagnostic equipment, image processing technology, 

diagnostic imaging, and radiotherapy technology have 

become more sophisticated. Radiology Center will 

continue to contribute to improving the level of 

medical care at the University of Tokyo Hospital 

through improved services to other departments. 

 

Publications 
 

See the corresponding part of the Department of 

Radiology. 

 

Number of examinations in 2022.4 
to 2023.3 
 

 Inpatient Outpatient Total 

Radiography 

(plain) 
79,572 75,165 154,737

Radiography 

(enhanced) 
4,869 1,089 5,958

Angiography 3,447 23 3,470

Computed 

tomography 
13,578 37,358 50,936

Magnetic 

resonance 

imaging 

4,678 16,744 24,422

Nuclear 

medicine 
1,312 3,355 4,667

Radiotherapy 3,732 8,078 11,810

Bone mineral 

densitometry 
186 2,808 2,994
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Introduction and Organization 
 

The physical therapy service started in 1963 at the 

University of Tokyo Hospital, and then expanded to 

include occupational therapy and social work section. 

In 1966 this service was converted to the central 

rehabilitation service department as a part of the 

Central Diagnostic and Therapeutic Service Depart-

ment. The Central Rehabilitation Service became an 

independent unit in 1970. After the reorganization of 

the University of Tokyo Hospital according to major 

organic classification in 1998, outpatient clinic as 

rehabilitation medicine was installed. The formal title 

of our unit was changed from the Physical Therapy 

Department to the Rehabilitation Department by the 

budget measures in the fiscal year 2001, and we 

integrated the related personnel categories, which 

belonged to the orthopedic surgery department and the 

physical medicine department. 

At present our department consists of four sections. 

Rehabilitation physicians’ section includes five full-

time doctors and two other part-time doctors. They 

work chiefly for clinical practice in medical 

rehabilitation service, but also have to engage in 

teaching activities for medical students. Nineteen 

physical therapists are working in the physical therapy 

section. In the occupational therapy section, six 

occupational therapists work for the general 

rehabilitation service and the other four therapists work 

for the psychiatric rehabilitation. Four acupuncture 

therapists perform acupuncture and moxbustion. In the 

Day-care Unit, clinical psychologists and nurses also 

work. In 2006, speech therapists who had belonged to 

other departments in the University of Tokyo Hospital 

were included in our department. From 2009, a speech 

therapist added to our department, and now three 

therapists perform therapy for patients with aphasia, 

dysarthria, and dysphagia. 

 

Clinical activities 
 

The professor serves as a director of Rehabilitation 

Center, the University of Tokyo Hospital. The Rehabili-

tation Center and the Department of Rehabilitation 

Medicine are united and engage in clinical practice. We 

have at present no charged ward, and treat about 4,700 

new referrals annually from almost all the departments 

of the university hospital. We always take charge of 

250-300 patients corresponding about 25-30% of the 

whole number of inpatients. We also see 15 people per 

day at the outpatient rehabilitation setting. The 

numerical ratio of outpatient is being reduced in order 

to give priority to the clinical service corresponding to 

needs expansion of service to inpatients. 
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Teaching activities 
 

We have provided several clinical curriculums on 

rehabilitation medicine for 4th, 5th, and 6th year 

medical students since 1973. The systematic lecture 

series for 4th year medical students (M2) include the 

subjects on rehabilitation for disorders such as 

cerebrovascular disturbances, respiratory disorders, 

neuromuscular diseases, bone and joint diseases, and 

pediatric disorders as well as on outline of rehabili-

tation, and amputation/prostheses. We have provided a 

clinical practice in small group, so-called clinical 

clerkship for 5th and 6th year students from Wednesday 

to Friday every week. They experience a few patients 

and learn how to take a patients’ history, physical 

findings, functional evaluation, and how to plan 

rehabilitation programs. We have introduced a few of 

elective students for elective clinical clerkship to our 

collaborating hospitals with specialized rehabilitation 

ward. 

In addition, we have provided the training of 

students including physical therapy, occupational 

therapy, and speech therapy. Twenty students or more 

come and stay at the university hospital annually as a 

long-term clerkship from several PT/OT/ST training 

schools. 

 

Research activities 
 

Our research activities are growing up. In 2006, the 

Rehabilitation Center moved to the new building and a 

research laboratory was provided for the first time. As 

the motion analysis system was partially renewed, we 

are planning our researches mainly in the field of 

musculoskeletal disabilities. In addition, we are 

planning collaborating researches with other depart-

ments in our hospital, other faculties in our university, 

and institutions outside the University of Tokyo. The 

ongoing and scheduled projects are as follows. 

1) 3D Motion analysis of patients with musculo-

skeletal disorders 

2) Study on the relationship between sensory deficit 

and motor control 

3) Rehabilitation and long-term outcome in patients 

with skeletal dysplasias 

4) Pathology and treatment for patients with 

congenital limb deficiencies 

5) Analysis of rehabilitation outcome using DPC data 
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Introduction and Organization 
 

Uniform management of operating rooms (OR) first 

began at the University of Tokyo Hospital in July 1955. 

The office, so called the surgical center, was located at 

the Old Central Building until December 1987. The 

center moved to the new Central Clinical Service 

Building 1 in January 1988, where there are 12 ORs 

including one bio-clean room. The surgical center 

became to provide managerial services of the OR to 18 

surgical departments after moving into the new office 

building. The total number of operations remained to 

be below 6,300 a year between 1999 and 2000 because 

of the limitation of number of ORs and nurses. 

In July 2001, the branch hospital in Mejiro area was 

merged with the University of Tokyo Hospital in 

Hongo area, which opened a new Ward A Building in 

October 2001. After the merger, the number of elective 

operations markedly increased and became over 7,300. 

Two additional ORs began to be used tentatively to 

accommodate an enormous increase in the number of 

elective operations. The one OR was set up on the 

ICU/CCU/HCU floor in the new Ward A Building and 

the other was in the Outpatient Clinic Building. The 

outpatient OR for orthopedic outpatients was diverted 

for the general OR, which was used for the short-stay 

and day surgery.  

Until September 2001, the elective operations had 

been performed in 9.5 ORs/day on average. After 

October 2001, 12 ORs/day began to be used. In 2006, 

the Central Clinical Service Building 2, which had 11 

ORs, was completed to solve the shortage of the 

number of ORs. As a result, the total number of ORs 

became 23, and then the number of operations has 

tremendously increased. More recently, “On call PM 

block time” has been introduced to improve OR 

utilization. In April 2014, one of the ORs in the Central 

Clinical Service Building 2 was renovated into a hybrid 

OR which is equipped with advanced interventional 

imaging system for the patients undergoing 

interventional surgical treatment. In August 2020, Day 

Surgery room was built at ICU-2 area for ophthalmic 

operation.  

A total of 8,485, 9,550, 9921, 9,944, 10,394, 10,170, 

10,752, 11,235, 11,150, 10,960, 11,161, 11,014, 11,124, 

11,323, 9,945 (under the circumstance of Covid-19 

pandemic) and 11,047 operations were performed in 

2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013, 2014, 

2015, 2016, 2017, 2018, 2019, 2020 and 2021 fiscal 
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year, respectively. The number of operations in 2021 

fiscal year counts for approximately 1.8 times 

comparing to that in 2001. 

These days more and more patients undergo 

endoscopic surgery such as laparoscopy/thoracoscopy 

assisted operation. There is also an apparent increase in 

the number of patients who are at high risk with critical 

morbidity or carrier of the particular types of pathogens 

such as tuberculosis, MRSA, pseudomonas aeruginosa, 

HBV, HCV and HIV.  

 

Clinical Activities 
 

All operations of in-patients are performed in 23 

ORs and Day Surgery room at the surgical center. 

Computer system has been utilized to handle the 

information on operation. In May 1999, the on-line 

system was introduced to order the elective and 

urgent/emergent operations through the computer 

terminal in the wards. The input of postoperative 

patient information started from March 2000. This 

system also enabled the medical staff to know the 

availability of the ORs of the next day. From November 

in 2000, the medical staff can see the operation 

schedule through the hospital computer network. 

The present status of the operation process began to 

be seen through the computer monitor from May 1997. 

The photographs of surgical sites, resected organs and 

live video image began to be delivered to the clinical 

departments from February 1997. 

Hospital logistics system were totally replaced to 

improve material flow of hospital in October 2001, 

when supply processing and distribution (SPD) 

department was established and started its practice. In 

the surgical center, this SPD system has been available 

since September in 2002.  

Recently, the number of complicated and long 

surgical procedures using advanced technology has 

dramatically increased.  In addition, more and more 

patients tend to undergo surgery using artificial implant, 

joint prosthesis or intraocular lenses. Those operations 

include organ transplantation, microvascular surgery, 

cardiovascular surgery, minimally invasive surgery and 

navigation-guided orthopedic/neurosurgical surgery 

and stent grafting for the abdominal or thoracic aortic 

aneurysms. Organ transplantation and intraoperative 

three-dimensional echo-guided surgery are also 

frequently performed. Minimally invasive surgery is 

another recent trend of the operation. Those include 

endovascular treatment for heart anomalies such as 

ASD and VSD. More recently, the robotic surgery has 

started at the surgical center. 

Healthcare-Associated infections (HAIs) are critical 

issues in the surgical center. It is essential to educate 

staffs how to prevent HAIs and occupational infections. 

As the number of operations associated with emerging 

or re-emerging infectious diseases such as HIV and 

tuberculosis has increased, all healthcare staff are 

required to adhere to the principles of standard and/or 

transmission-based precautions also in the surgical 

center.  

 

Teaching Activities 
 

The following lectures or seminar are given to the 

undergraduate and postgraduate medical students: 

aseptic techniques, sterilization/disinfection methods, 

prevention of perioperative infections, humoral and 

cellular responses to trauma and shock, training of 

scrubbing and gown techniques. The curriculum is 

updated each year. Introductory course for disinfection, 

sterilization and preservation of surgical instruments 

and medical devices was added in the training courses 

in 1998, which gained more interest and popularity 

among many students.  

In the surgical center, the innovative surgical 

instruments and medical devices are introduced to 

perform highly advanced operations such as in the 

navigation surgery, transplantation surgery, 

cardiovascular surgery and robotic surgery. As a result, 

the education related to the assist for those surgical 

procedure has become most important activities in the 

surgical center. The lectures of advanced technologies 

are in the curriculum for the surgeons, the nursing staff 

and clinical engineers so that they can understand how 

to use them in a proper way. 

Lectures for the nursing staff consist of a freshman 

course and an advanced course. The freshman course is 

a basic training course for scrub nurses and circulating 

nurses. It consists of lectures of aseptic techniques, de-

contamination/sterilization methods, prevention of 

perioperative infections, and on-site training of 

scrubbing and gown techniques as well as aseptic 

preparation of surgical instruments in the OR. An 
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advanced course is prepared to the experienced nurses 

as well. The purpose of this course is to upgrade their 

perioperative nursing skills so that they can 

demonstrate full nursing skills even in the complicated 

and long operations such as transplant surgery, open-

heart surgery neurosurgery and robotic surgery. 

There is also a training course to medical engineers 

and students of biomedical engineers. This training 

course consists of introduction on the medical devices 

and electronic instruments, precautions of accidental 

troubles in handling surgical instruments/medical 

devices, development of new surgical instruments/ 

medical devices, cardiopulmonary bypass techniques 

and illumination techniques in the operating fields. The 

contents of this course are summarized in the manual 

for the nursing staff and contribute to decrease the 

frequency of incident associated with surgical 

instruments and medical devices. 

The on-the-job training are given to the non-nursing 

staff including technical officials and part-time 

employees since they start their careers at the surgical 

center. They are given lectures on aseptic techniques, 

sterilization/disinfection methods, prevention of 

perioperative infections, and maintenance of reusable 

surgical instruments such as forceps, scissors and 

clamps. These subjects are stated and summarized in 

the manual. Lectures are also given to the senior 

technical officers and part-time employees to promote 

their technical knowledge and skills.  

 

Research Activities 
 

1) Safe surgery and risk management in the OR 

2) Improvement of cost-effectiveness in the surgical 

treatment 

3) Development of central monitoring system using 

IT technology 

4) Introduction of robotic surgery 

5) Efficient use of human resources 

6) Introduction of advanced surgical procedure 

including microscopy surgery and laparoscopy 

7) Management of equipment of endoscopy-assisted 

surgery 

8) Centralization of the live video images of the 

surgical field 

9) Management of surgical instruments using unique 

device identification (UDI) 

10) Perioperative infection control and prevention 

related to the sterilization 

11) Maintenance of the surgical environment in the OR 

12) Maintenance and management of surgical 

equipment 

13) Nutritional management of perioperative patients 

14) Others 
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Introduction  
 

Central supply service is an integrated place in the 

hospital for cleaning and sterilization of previously 

used devices.  All re-usable devices are transported to 

our division via automated guided vehicle system from 

surgical center, ward and outpatient clinics. The used 

instruments are cleaned using standard precautionary 

procedures, disinfected, reassembled, packaged, and 

sterilized. The sterilized instruments are then placed at 

designated sites for use. 

One professor and one assistant professor, one 

nurse, one 8 staff members, and 26 members from 

external staff sources are the main members of this 

division. 

 

Facilities  
 

The following facilities are located in an area of 

1,077 square meters: 

Cleaning equipment: 7 washer disinfectors (WDs), 1 

vacuum-ultrasonic cleaning unit, 1 decompression 

boiling washer 

Drying equipment: 5 system drying units. 

Sterilizing equipment: 6 autoclaves, 1 hydrogen 

peroxide plasma sterilizer, 1 hydrogen peroxide 

sterilizer, 1 low temperature steam formaldehyde 

sterilizer. 

 

Activities  
 

Used devices are cleaned with automated washer 

disinfectors and/or manual washing, then packaged 

carefully into container sets or paper bags. The 

packaged materials are sterilized with autoclaves, 

ethylene oxide gas sterilizer or hydrogen peroxide 

plasma sterilizer according to their characteristics. The 

cleaning procedure is checked with test device. All 

sterilization process is recorded and ensured by 

chemical indicators and biological indicators.  

Performance validation is also carried out for autoclave 

sterilization. 

The number of devices handled in the central 

supply service is dramatically increasing with 

increased number of operations in the surgical centers. 

Staffs of central supply service have also worked 

for re-counting of used surgical devices on surgical 

center floor since 2011. The work has contributed 

towards risk management in the hospital.  

Staffs also join infection control team round and 

periodically count device number in each ward for 

appropriate management of medical devices. 

 

Research activities 
 

To establish more efficient procedures for 

cleaning, intensive trials have been performed and the 

data have been presented at academic conferences. 

Moreover, basic research on host response to surgical 
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insult is another theme of our division. The research is 

important for improving outcome of surgical patients 

and our data have been published as original articles 
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Introduction and Organization 
 

Department of Endoscopy and Endoscopic Surgery 

was established in April 1997. Although the present 

regular staffs of our department include only two 

doctors, about 80 doctors from other departments 

including the department of gastroenterology, 

gastrointestinal surgery, surgical oncology, respiratory 

medicine, thoracic surgery, gynecologic oncology and 

otorhinolaryngology, perform endoscopic procedures. 

 

Clinical activities 
 

Endoscopic procedures, including upper gastro-

intestinal endoscopy, colonoscopy, bronchoscopy, 

otorhinolaryngological endoscopy and gynecological 

endoscopy, are performed from Monday to Friday. 

Emergency endoscopy is performed in the nighttime 

or holidays. The numbers of endoscopic procedures in 

each field are increasing gradually year by year and 

the total number during 2016 reached to 20,000. In the 

gastrointestinal tract, image enhanced endoscopy for 

detailed inspection and therapeutic endoscopy, 

including endoscopic submucosal dissection for 

esophageal, gastric and colorectal tumors, are major 

advanced fields. In addition, endoscopic diagnosis and 

management of pancreatobiliary diseases is also 

performed. Our recent clinical activities are 

summarized in Table 1. 

Another important activity of our department is the 

disinfection and maintenance of endoscopic 

apparatuses used in other units including the 

outpatient clinic, radiotherapy department, surgery 

department or intensive care units. Endoscopes in our 

hospital are collected in our department after use and 

disinfected. 

In 2022, due to COVID-19 pandemic, prevention of 

COVID-19 infection both among patients and staffs 

has been an important topic. We will provide safe 

endoscopic procedures by appropriate PPE (personal 

protective equipment) and the social distance in the 

endoscopy suite.  

 

Teaching activities 
 

We participate in under-graduate education as a part of 

systemic lectures and bed-side learning by the 

department of gastroenterology, surgery and other 

departments. As for post-graduate education, training 

opportunities for endoscopy and endoscopic surgery 

are given to residents or young doctors in a program 

of each department. We accept foreign doctors to learn 

advanced endoscopic procedures.
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Table1 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

EGD* 11840 11740 11874 11944 11490
11699

（2177）

11226

（2501）
8.906 10232 10239

Colonoscopy 6000 6043 6394 6814 5921 
5530 

（109）

5675 

（329）
4,548 5619 5445 

Bronchoscopy 169 218 228 362 350 316 395 300 312 305 

ERCP** 912 1035 946 1206 1137 1057 1314 1302 1166 1326 

EUS† 763 766 882 1084 1023 923 1059 711 847 993 

Enteroscopy 375 396 310 86 304 138 151 74 23 83 

Laryngoscopy 128 102 105 125 114 92 102 42 39 99 

Colposcopy 404 327 295 417 430 414 392 333 364 451 

Total 20591 20627 21034 22038 20769 20169 20314 16226 18602 18941

 

 

 

 

Research activities 
 

Our research activities cover a variety of endoscopic 

fields in cooperation with other departments. In the 

field of gastrointestinal endoscopy, our department 

participates in the JED (Japan Endoscopy Project) 

project endorsed by Japan Gastroenterological 

Endoscopy Society and contributes to the 

development of the nationwide endoscopy database.  
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Introduction and Organization 
 

Hemodialysis and related blood purification therapy 

had been individually performed in their respective 

departments. However, all the departments’ apparatus 

and human resources were centralized to form the 

Department of Hemodialysis and Center for 

Hemodialysis in 2000 at the University Hospital. The 

Center for Hemodialysis was further renovated and 

started operations in Fall of 2006. This new Center for 

Hemodialysis is equipped with one pressure control 

unit in addition to 12 hemodialysis machines under a 

state-of-the-art hemodialysis control system. Our 

concept of a hemodialysis controlling system is a hub 

to transfer all digital and analog data from patients and 

to monitor machines, including blood purification 

machines, to the host computer in our hospital, 

centralizing all data and administering medical coding 

and billing robustly. Blood purification machines in 

the ICU are also connectable to this system, which 

was developed collaboratively with Nihon Kohden 

Corp. Blood purification machines are selected 

uniformly to secure patients’ safety while avoiding 

human error and increasing the overall educational 

quality of staff members. 

 

Clinical activities 
 

1. Start of maintenance hemodialysis therapy for 

end-stage kidney disease (ESKD). 

2. Regular hemodialysis therapy for hospitalized 

ESKD patients. Please note that our center does 

not accept holiday dialysis. 

3. Emergency hemodialysis and hemodiafiltration 

for ICU patients. 

4. PAD screening using skin reperfusion pressure 

examination during hemodialysis treatment, and 

intradialytic exercise to ameliorate frailty and 

sarcopenia. 

5. Plasmapheresis for neurodegenerative diseases, 

myasthenia gravis, dermatological disorders, 

waldenstrom macroglobulinemia, collagen 

diseases, TMA (TTP), and pre/post solid organ 

transplant patients. 

6. Granulocyte and Monocyte Apheresis for 

inflammatory bowel diseases such as ulcerative 

colitis. 

7. Cell-free and concentrated ascites reinfusion 

therapy (CART) for refractory ascites. 

8. Induction and maintenance of peritoneal dialysis 

for ESKD. 

 

Teaching activities 
 

1. Tutorial course for clinical fellows applying to 

the speciality of blood purification therapy. 

2. Exposure in hemodialysis & apheresis course to 

second year residents on request. 

3. Our state-of-the-art blood purification protocols 

are summarized in Japanese handbook in 2010 

[Apheresis Pocket Manual] and 2011 [CRRT 

Pocket Manual]. English and Chinese version of 
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“Apheresis Pocket Manual” is available for 

global experts of Apheresis therapy. 

4. Critical Care Nephrology Course for educating 

young clinical researchers and fellows in 

collaboration with Department of Emergency and 

Critical Care Medicine.  

 

Research activities 
 

1. Prognostic analysis for post-liver transplant 

patients received plasma exchange therapy. 

2. Identification of prognostic factors including 

biomarkers in AKI/CKRT patients admitting to 

ICU/CCU. 

3. Associations between factors at the initiation of 

kidney replacement therapy and prognosis in 

ESKD patients. 

4. Identification of prognostic factors at initiation of 

peritoneal dialysis (PD), and at the onset of 

infectious complications in PD patients. 

5. Elucidation of basic mechanisms in cardio-renal 

syndrome and intervention. 

6. Pathophysiology of acute kidney injury and its 

applicability for renal regenerative study. 

7. Renal biomarker to determine clinical 

actionability in CKD and type-2 DN. 

8. The potentiality of urine biomarker tests for 

developing country [JICA-JST: Science and 

Technology Research Partnership for Sustainable 

Development]. 
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Introduction and Organization 
 

In many immune diseases, some immune cells and 

responses are out of control. “Biologics” have been 

developed as agents that control the cytokines and cell 

surface molecules. In Japan, TNF inhibitors were 

introduced for the first time as "biologics" for 

rheumatoid arthritis (RA) in 2003. The effect of these 

drugs has been tremendous and has brought about a 

paradigm shift in RA practice, not only in terms of 

treatment goals, but also in terms of treatment 

algorithms, revised classification criteria for diagnosis, 

and so on. Now, "small-molecule inhibitors" that target 

specific molecules of intracellular signal transduction 

events have been added, and these drugs, called 

"molecular targeted therapies," are being developed 

one after another. Currently, “Biologics” include 9 TNF 

inhibitors, 3 IL-6 inhibitors, 1 CTLA4-Ig, 4 IL-17 

inhibitors, 1 IL-12/23 inhibitor, 2 IL-23 inhibitors, 2 

alpha 4 integrin inhibitors, 2 IL-5 inhibitors, 1 IL-4/13 

inhibitor, 1 anti-IgE antibody, 1 IL-1 inhibitor, 2 B-cell 

activation inhibitors, 1 typeI IFN inhibitor, 2 

complement activation inhibitors and 1 nFcR inhibitor, 

and "small-molecule inhibitors" include 5 JAK 

inhibitors, 1 TYK2 inhibitor and 1 PDE4 inhibitor, 

have been approved. Target diseases include not only 

immunological diseases such as RA, juvenile 

idiopathic arthritis, systemic lupus erythematosus, 

scleroderma, adult-onset Still's disease, vasculitis, 

spondyloarthritis, psoriasis and psoriatic arthritis, 

inflammatory bowel disease, multiple sclerosis, 

neuromyelitis optica, nocturnal paroxysmal 

hemochromaturia, Castleman's disease, but also 

autoinflammatory diseases, atopic Dermatitis. 

Molecularly targeted therapies have shown high 

efficacy against these diseases and are expected to 

avoid long-term administration of corticosteroids. 

In 2017, with the expansion of molecular targeted 

agents, the “Immune-mediated Diseases Therapy 

Center Outpatient Department” was established in the 

outpatient consultation division. Due to further 

increases in the number of drugs and indications, the 

Center was approved as a department of the Graduate 

School of Medicine of the University of Tokyo in April 

2020. At the same time, the "Immune-mediated 

Diseases Therapy Center" was established on the 12th 

floor of Inpatient Unit B as an outpatient center to 

provide intravenous molecular targeted therapy for all 

patients with immune-mediated diseases in the 

university of Tokyo hospital. There are eight 

departments: Allergy and Rheumatology, Dermatology, 
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Ophthalmology, Orthopaedics surgery and Spinal 

surgery, Gastroenterology, Colon and Rectal surgery, 

Neurology, and Hematology. Together with three 

dedicated nurses and two pharmacists, we are working 

to make the outpatient clinic a smoother and safer place 

to provide molecular targeted therapy. In addition, once 

every two months, the immune-mediated diseases 

therapy center meeting is held as a forum for 

information sharing, where new drug regimens are 

discussed and problems are remedied.  

The current number of prescriptions for molecularly 

targeted agents has more than doubled from 550 in 

2017 to 1,300 in 2021, with 65% subcutaneous, 30% 

intravenous, and 5% oral. As a cross-sectional center, 

we would like to deepen our cooperation and aim for 

safer operations in the future. 

 

Clinical activities 
 

We have an outpatient clinic at the “Immune-

Mediated Therapy Center” every Monday morning, 

where we provide consultation services for diagnosis 

and treatment of immune-mediated diseases, especially 

those related to molecular targeted therapy. The actual 

treatment is provided by the attending physician of 

each department, but as mentioned above, intravenous 

treatment is centralized at our center.  

 

Teaching activities 
 

As for education for outpatient staff, lectures on each 

disease are held once a year. When a new drug is 

introduced, additional lectures related to that drug are 

given. Medical students are educated through BSL.  

 

Research activities 
 

We aim to conduct research on the efficacy and 

safety of molecular targeted agents for each immune-

mediated disease by searching for biomarkers and 

analyzing medical information, which will lead to the 

establishment of precision medicine. 
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Introduction and Organization 
 

The tissue bank handles cardiac arrest and brain death 

donor information on a 24-7-365 basis, and is 

responsible for the retrieval and cryo-preservation 

management of homograft cardiac valve and blood 

vessels. We provide these cryo-preserved vascular 

tissues to medical organizations nationwide for 

patients that require vascular tissue transplantation. 

Additionally, we initiated allograft bone banking 

program limited to in-house retrieval and suppy since 

2018. Dissemination and educational activities for the 

advancement of tissue transplantation and trans-

plantation medicine is our important mission. In this 

line of effort, starting 2020, our staff now function as 

in-house organ donor coordinator. 

 

Activities  
 

Tissue retrieval is carried out by a team of surgeons 

after a transplantation coordinator certified by the 

Japan Society of Tissue Transplantation (JSTT) 

explains tissue donation to the donor’s family, and 

obtains their consent. The donated tissue undergoes 

preservation work in the cleanroom located within the 

Central Clinical Facilities and is stored under strict 

round-the-clock online management, so that it may be 

transplanted to a patient (recipient) who is deemed to 

necessitate a tissue transplantation. As a rare tissue 

bank that handles homograft cardiac valves and 

vascular tissues in Japan, the department is certified 

by the JSTT and has the largest number of stored 

tissues in Japan. 

 

Target Diseases 
 

Cardiac valve transplantation: 

Infectious endocarditis, prosthetic valve infection, 

aortic valve periannular abscess, some cases of 

congenital cardiovascular diseases (hypoplastic left 

heart syndrome, pulmonary artery/aorta reconstruction, 

etc.), etc. 

Vascular transplantation 

vascular prosthesis infection, infected aortic aneurysm, 

hepatobiliary tract and pancreas diseases, some cases 

of congenital cardiac diseases. 

 

Characteristics 
 

Excellent resistance to infections: Homograft tissues 

are cryopreserved in a state in which the cells are alive, 

and provide higher resistance to infections by bacteria 

than artificial cardiac valves and vessels. 

No need for anticoagulation: It is not always 

necessary to use coagulants throughout one’s life, as 

in the case of post-replacement of artificial cardiac 

valves and blood vessels, and it is particularly useful 

for people who are engaged with strenuous exercise, 

young children, or women who have a desire to give 

birth. 

Durability: As long as 15 to 20 years. However, re-do 

operations may be necessary in some cases. 

Banking system: In collaboration with other tissue 

banking facilities in Japan, responds to recovery cases 

mainly in the Kanto region. Certified cardiac and liver 

surgeons consists the donor response team. Shipment 

area covers entire nation. 

Honoring the donor: Importance is non-comparable to 

artificial grafts. Human tissues are recovered from 

deceased donors. Since donation is rare in Japan, graft 



 531

supply remains scarce. We honor donor and family 

members, who decided to give to others in their final 

moments. It is our mission to maintain and spread this 

precious and important therapeutic option in Japan. 

 



 532 

Department of Corneal 
Transplantation 

 

 

Professor 

Makoto Aihara, M.D., Ph.D. 

Lecturer 

Takashi Miyai, M.D., Ph.D. 

 

※The following information is the same as that of the previous year for certain reasons. 

 

Homepage  http://www.h.u-tokyo.ac.jp/patient/depts/kakumaku.html 
 

 
Introduction and Organization 
 

The department of corneal transplantation was 

established in 1976 as one of clinical sections in the 

University of Tokyo Hospital. The purpose of the 

establishment of this section is to carry out and promote 

corneal transplantation and to perform clinical and 

basic research in the corneal diseases and corneal 

transplantation. The section is composed of two 

members (Professor Makoto Aihara, Lecturer Takashi 

Miyai). 

 

Clinical activities 
 

The clinical activities of this section include corneal 

transplantation and outpatient clinics for various 

corneal diseases as a consulting corneal service. The 

members are responsible not only for corneal trans-

plantation but also for general ophthalmological 

practice as a senior staff member of Department of 

Ophthalmology, University of Tokyo. The corneal 

service for special cases is held every Monday (PM), 

Wednesday (AM), Thursday (AM), and Friday (AM). 

Keratoconus clinic for providing corneal crosslinking 

surgery, which is a brand-new treatment to halt 

keratoconus progression, were held in the afternoon of 

Thursday. Special contact lens clinic for keratoconus 

and post-keratoplasty eyes were in the afternoon of the 

second and fourth Thursday. At the corneal service, we 

determine indication for corneal transplantation and 

follow up patients after the surgery. Total 71 corneal 

surgeries including keratoplasty were performed in 

2021. In addition to the full-thickness corneal 

transplantation (penetrating keratoplasty), we have 

successfully performed corneal endothelial trans-

plantation for patients with bullous keratopathy, the 

most common disease of corneal transplantation. 

Generally, corneal transplantation is performed as 

emergency operation, because we need to transplant 

corneas as soon as possible. 

The other important activities of the section include 

mediation of donor eyes to other university hospitals 

and medical institutes that need donor eyes for corneal 

transplantation with cooperation of Eyebank. We are 

also performing corneal transplantation using corneas 

from American Eyebank as needed.  

Followings are our main clinical themes to be 

pursued to improve the safety and prognosis of corneal 

transplantation. 

1) Positive proof that donors were free of such 

infectious diseases as viral hepatitis, syphilis, 

AIDS and acute T-cell leukemia to prevent 

transmission to recipient patients through grafting. 

2) Postoperative clinical outcomes are evaluated in 

regenerative medicine for ocular surface 

reconstruction, such as cultured corneal limbal, 

oral mucosal and conjunctival epithelial sheet 
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transplantation on the amniotic membrane, full-

thickness corneal transplantation, lamellar kerato-

pasty, and endothelial keratoplasty.   

3) Critical factors to affect clinical outcomes are 

statistically investigated in various kinds of corneal 

operation technique. 

 

Teaching activities 
 

We give lectures on corneal diseases and corneal 

transplantation to medical students and practitioners. In 

addition, we are engaged in practical training for young 

ophthalmologists on ophthalmological examinations at 

the outpatient clinic.  

 

Research activities 
 

We are conducting clinical research of postoperative 

results of DSAEK, clinical results of corneal 

crosslinking, and clinical research of corneal biometry 

by using anterior segment OCT. 

In addition, we are investigating genetic analysis and 

genome editing research for corneal dystrophy. And we 

are also conducting research to elucidate the pathology 

using corneal transplant specimens. 
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Introduction and Organization 
 

The Department of Cell Therapy and Transplantation 

Medicine was institutionally established in 1995, and 

was formally organized in 1996. At present, the staff 

consists of the above-mentioned medical doctors. 

Clinical facilities include 8 single-patient rooms with 

high- efficiency particulate air filtration and other high 

standards. Patients who are eligible for the treatment 

with high-grade infectious prophylaxis are admitted to 

the facilities. 

 

Clinical activities 
 

Approximately 1,000 patients have undergone 

hematopoietic stem cell transplantation (HSCT) in our 

department since 1995. Allogeneic bone marrow 

transplantation from donors Japan Marrow Donor 

Program (JMDP) as well as international bone marrow 

donor programs, HSCT from HLA-mismatched donors, 

and donor lymphocyte infusion are available. In 2022, 

17 patients (including 2 children) received autologous 

HSCT and 23 patients (including 5 children) allogeneic 

HSCT. We cooperate with the members of Department 

of Hematology and Oncology, Hematology/Oncology 

group in the Department of Pediatrics, and Department 

of Transfusion Medicine. 

 

Allogeneic hematopoietic stem cell transplantation: 

Bone marrow cells are operatively harvested and 

infused without preservation. For peripheral blood 

stem cell transplantation, leukapheresis is performed 

with the use of an automated continuous flow blood cell 

separator, and harvested cells are preserved at -196°C 

in cooperation with Department of Transfusion 

Medicine. Recently, transplantation after pre-

conditioning of reduced intensity (RIST for reduced-

intensity HSCT or NST for non-myeloablative HSCT) 

is commonly performed for the elderly and patients 

with organ dysfunction. The development of this 

strategy is expanding the eligibility of transplant 

recipients.  

Some patients cannot get transplantation treatment 

because they don’t have eligible donors with at least a 

90% match of HLA. Recently, with the development of 

new methods of transplantation management, such as 

immunosuppression, it has become possible to safely 

carry out transplants from donors with a 50% HLA 

match (HLA haploidentical transplantation; haplo 

transplants), and the procedure is expected to spread 

more widely in the future. The department proactively 

performs haplo transplants for patients in need to 

overcome diseases. 

Allogeneic HSCT for the elderly and HLA 

haploidentical transplantation are performed under the 

admission of Patient Relations and Clinical Ethics 

Center.  

High-dose chemotherapy with or without autologous 

stem cell support: High-dose chemotherapy is 

administered according to the malignant disease. For 
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the autologous stem cell support, peripheral blood stem 

cell is usually selected as a source of stem cells. Similar 

procedures used in the allogeneic stem cell harvest are 

performed for leukapheresis and preservation of 

autologous stem cell. Malignant lymphomas arising 

from the central nervous system (brain and spinal cord) 

are known to be refractory to treatment and have a poor 

prognosis. Recently, chemotherapy including 

autologous HSCT has been used to treat this disease 

with good efficacy. In our department, we are striving 

to improve the prognosis of patients with CNS 

malignant lymphoma by providing treatment including 

autologous transplantation. 

 

  CAR-T Cell Therapy: CAR-T cell therapies are 

customized for each individual patient. They are made 

by collecting T cells from the patient and re-

engineering them in the laboratory to produce proteins 

on their surface called chimeric antigen receptors, or 

CARs. The CARs recognize and bind to specific 

proteins, or antigens, on the surface of tumor cells, and 

allow T cells to exert their ability to kill these tumor 

cells. By collaborating with the Department of 

Hematology and Oncology, the Department of 

Pediatrics (Hematology/Oncology), and the Cell 

Processing Center, we are performing this most 

advanced and promising cancer treatment for patients 

with hematologic malignancies, and actively recruiting 

patients. 

 

Clinical conference for hematopoietic stem cell 

transplantation: The conference is held monthly. The 

members of Department of Hematology and Oncology, 

Hematology/Oncology group in Department of 

Pediatrics, and Department of Transfusion Medicine 

join the conference and discuss on HSCT recipients. 

 

Teaching activities 
 

Together with the members of Department of 

Hematology and Oncology and Hematology/Oncology 

group in the Department of Pediatrics, lecture courses 

on etiology, pathogenesis, clinical and laboratory 

features, differential diagnosis, therapy and prognosis 

for all hematological diseases are provided to the 

second-grade medical students. Clinical clerkship 

courses are given to the third-grade medical students, 

who join the patient care teams consisting of junior and 

senior medical doctors and learn medical practices and 

patient management, through playing a role as a junior 

member of the team, as well as through discussions and 

presentations. We also provide educational 

opportunities to continuously develop future specialists 

on HSCT – Board-certified physicians, hematopoietic 

cell transplant coordinators, and long-term follow up 

nurses by the Japan Society for Hematopoietic Cell 

Transplantation. 

 

Research activities 
 

The major research projects are focused on clinical 

studies such as development of improved/new methods 

for hematopoietic stem cell transplantation, 

immunotherapy for hematopoietic malignancies, and 

basic studies on hematopoietic stem cells, leukemo-

genesis and regenerative medicine using hematopoietic 

cells. In the area of pediatric oncology, we continue the 

studies on molecular mechanisms of pediatric 

malignancies such as neuroblastoma, 

rhabdomyosarcoma, and infant leukemia. 
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Introduction and Organization   
 

In 1922, a stall in the outpatient department of the 

hospital and hospital ward shop sold milk, baked goods, 

cider and ice cream. In 1925, a service contract between 

the hospital and the Kojinkai Foundation resulted in the 

start of a patient food service. In 1936, a “special 

therapeutic diet” approach for newborn infants, 

diabetes, nephropathy in which a physician prescribed 

the food composition individually for each patient was 

instituted for the first time in Japan. In 1950, a national-

hospital complete food service system was announced, 

and the nutrient content provided was standardized. 

The nutrient content provision for patient meals at the 

time was 2400 kcal/day. In 1952, the inpatient meal 

service was officially outsourced to a foundation. 

In 1957, the first nationwide meeting of national-

university-hospital head dietitians was held at the 

University of Tokyo with the aim of improving patients’ 

diets.  

In 1958, the complete food service was abolished. 

Implementation of a standard food service and staffing 

with a dietitian became required conditions, and the 

food service section was staffed by a part-time section 

chief and a dietitian. In 1962, a request from the 

nationwide meeting of national-university-hospital 

head dietitians, which primarily conducted its activities 

at the University of Tokyo, was realized, and the 

managerial dietitian system was established by a partial 

revision of the Nutritionists Act. In 1972, nutritional 

guidance was actively provided to inpatients and 

outpatients with the aim of obtaining approval to 

charge fees, and in 1978 a medical diet charge and 

nutrition guidance charge were established. In 1988, a 

timely tray service achieved by using hot and cold 

food-tray carts was instituted in order to dispel the “too 

early, cold, unappetizing” reputation of hospital meals.  

 In 1991, the name of the food service section was 

changed to the “Department of Nutrition Management”, 

a change that had a long been sought by nationwide 

national-university-hospital managerial dietitian staff 

members. At the same time, the nutrition sections of the 

main hospital and branch hospital were consolidated, 

and the head of the Department of Nutrition 

Management, who was a managerial dietitian, assumed 

the section manager post to form a system composed of 

5 managerial dietitians at the main hospital and 3 

managerial dietitians at the branch hospital.  

In 1994, as a result of a partial revision of the 

National Health Insurance Act, a diet therapy 

notification system on admission was set up. An on-

admission nutrition guidance fee was also established.  

In 1998, the first Diet Therapy Exhibit organized by 

the Department of Nutrition Management was 

conducted as part of the diabetes week events by the 

Tokyo Diabetes Association. Since then, Diet Therapy 

Exibit has been conducted every year for over 20 years.  

In 2001, integration of the branch hospital with the 

main hospital resulted in an 8-managerial- dietitian 

system. In 2004, the Department of Nutrition 
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Management was separated from the medical service 

division. In 2005, the introduction of the self-pay 

system for inpatient meals meant that inpatients began 

to be charged for their meals. During the same year one 

managerial dietitian (limited-term employment) was 

added to the staff. 

In 2006, charges for the performance of nutrition 

management were newly established, and that meant 

providing nutrition management for all patients. The 

increase in work was accompanied by the addition of 

one managerial dietitian (limited-term employment) to 

the staff. Team care was introduced the same year, and 

in-hospital activity in the form of an all-department 

nutrition support team (NST) was inaugurated. Each 

hospital ward was staffed with a physician, managerial 

dietitian, and nurse in charge of an NST, and whenever 

necessary members from other fields (pharmacists, 

medical technologists, physical therapists) joined, and 

they held a hospital ward meeting once a week. In 2010, 

an NST committee was created as a result of the 

establishment of charges for NSTs. The NST director 

up until that time became a member of the committee 

and played an active role as the center of in-hospital 

NST activities. The addition of one managerial dietitian 

(full time) was approved as a full-time employee to 

engage in the activities of charges for the NST. In 2011, 

the inauguration of a nutritional guidance service for 

recipients of health checkups in the Department of 

Epidemiology and Preventive Medicine was 

accompanied by the addition of one managerial 

dietitian (limited-term employment) to the staff. In 

2012, charges for conducting nutrition management 

were abolished. They were incorporated into the basic 

hospital-admission fee, and the nutrition management 

system by physicians, managerial dietitians, and nurses 

was improved.  

In 2013, the Department of Nutrition Management 

was reorganized as the Department of Clinical 

Nutrition Therapy. A physician (Professor, the head of 

the Central Clinical Services Administration) assumed 

the concurrent post of head of the Department, and the 

head of the Department of Nutrition Management 

assumed the post of Assistant Head of the Department; 

they undertook responsibility for managing the food 

service, maintaining activities of the NST, and 

strengthening its functions. In 2014, two physicians, 

full-time department head (associate professor) and 

lecturer, were assigned and improvements were made 

to NST activities and to the nutrition therapy, education, 

and research system. As a result of a managerial 

strategic personnel distribution, 5 new managerial 

dietitians (full-time) have also been assigned this fiscal 

year. Along with the increase in work of managerial 

dietitians for strengthening the nutrition management 

system and expanding the number of clinical trials in 

P1 unit, another managerial dietitian (limited-term 

employment) was added to the staff in May 2015.  

Long-coveted introduction of the New Cook Chill 

System was eventually admitted by the University of 

Tokyo and the process was started in October 2016. 

Renovation of the main kitchen was started in June 

2017. During the renovation, the makeshift kitchen was 

placed on the 1st floor (the main kitchen) and the 3rd 

basement floor (the washing room and the formula 

room) of the Inpatients Ward A and the menu was 

restricted for the makeshift kitchen use. In February 

2018, the New Cook Chill System in the University of 

Tokyo Hospital began. The menu was considerably 

modified for the new cooking system.  

In April 2018, a new formula room was launched on 

the first floor of the Inpatients Ward A for the expansion 

of Pediatric Medical Center. Monthly issue of diet news 

for the patients started in June 2018 and Grand Menu 

for the special admission room was newly set up in 

January 2019. 

In 2019, the University of Tokyo Hospital was 

recognized as Tokyo Food Hygiene Meister by Tokyo 

Metropolitan Certification System for Self-

Management of Food Hygiene, and also as an Elite 

Institution of Food Hygiene by Bunkyo-ku. 

In April 2020, the department was reorganized to be 

the Clinical Nutrition Center, composed of the 

Department of Clinical Nutrition Therapy in charge of 

nutritional guidance and the Division of Dietary 

Treatment and Nutritional Care in charge of meal 

service and nutritional care for inpatients. A professor 

of the Surgical Center assumed the Head of the Clinical 

Nutrition Center, and the both sections named a 

director (physician) and a deputy director (managerial 

dietitian), respectively. All the other managerial 

dietitians belong to the Center and engage in the works 

of both sections. 

During the pandemic of COVID-19, the hospital 

closed the special admission room and the Grand Menu 
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was stopped in 2021.   

 

Clinical Activities 
 

The Center is proactively conducting nutritional 

guidance in regard to metabolic diseases, including 

diabetes, chronic kidney disease, dyslipidemia, and 

obesity, perioperative guidance, including in regard to 

postgastrectomy diets, hepatobiliary and pancreatic 

disease diets, and cardiac disease diets, etc. 

In 2021, nutritional guidance of inpatients and 

outpatients increased upto3648 instances for inpatients 

and 6916 instances for outpatients. Nutritional 

guidance for malignant tumor patients was performed 

for 822 instances.  

The Center is also proactively cooperating with 

several departments in the hospital. In 2021, 

perioperative guidance was 91 instances, diabetes and 

dialysis prevention guidance for outpatients was 141 

instances, dietary management with palliative care was 

339 instances, nutritional guidance for outpatient 

chemotherapy was 161 instances, nutritional guidance 

at the preventive medicine center was 60 instances. In 

addition, the provision of inpatient nutrition 

information was 61 instances.  

In April 2014, the department started calculating 

charges for NST and counted 1261 instances in the first 

fiscal year. In April 2016, dentists joined the NST 

round and started to calculate the additional charge. 

After 2020, due to the COVID-19 pandemic, the 

instances decreased. 260 rounds were performed and 

204 instances were calculated in 2021. 

In November 2014, a procedure manual of 

nutritional management was revised and an original 

two-step nutritional screening by physicians, 

managerial dietitians, nurses and pharmacists was 

introduced. In this system, the high-risk patients of 

malnutrition were weekly screened through the 

common criteria in our hospital and referred to the NST 

of each floor (ward NST). In April 2015, alternative 

initial screening criteria specific for pediatric and 

pregnant patients were added to the procedure manual 

of nutritional management, respectively. By 2019, 

almost all the floor started the ward NST, which 

indicated raised awareness of nutritional care as a team 

medicine in our hospital. Then, in 2020, instead of the 

common screening criteria, each floor started more 

specific screening for the ward NST, based on the 

characteristics of the patients and treatment department.    

In 2018, related with the start of surgery for severe 

obesity patients (sleeve gastrectomy), sleeve diet was 

newly introduced. In January 2019, ketogenic diet was 

also introduced in cooperation with Epilepsy Center.  

In 2019, in addition to the Tokyo Food Hygiene 

Meister and Elite Institution of Food Hygiene by 

Bunkyo-ku, the safe and assured food service in our 

hospital was evaluated “S” rank (the highest) by the 

hospital function evaluation. 

 

Educational Activities 
 

The department has accepted managerial dietitian 

clinical trainees. In 2019, the department accepted 45 

trainees from 7 training schools: Ochanomizu 

University, Tokyo Kasei University, Otsuma Women’s 

University, Kagawa Education Institute of Nutrition, 

Jissen Women’s Educational Institute, Japan Women’s 

University, and Wayo Women’s University. 

In 2011, the department began accepting NST 

trainees. From 1 to 4 or 5 terms are conducted a year (5 

days/ week/ term). Participants are mainly managerial 

dietitians, pharmacists, nurses, medical technologists, 

and physical therapists, and candidates are trainees 

whose aim is acquiring the qualifications certified by 

academic societies or to become a full-time employee 

to calculate the billing charges for the NST. There were 

18 participants in 2019. Due to the COVID-19 

pandemic, these programs accepting external trainee 

were cancelled in 2020-2021. 

In 2017, the department was involved in the 

curriculum of Clinical Clerkship 2, the medical educa-

tion program of the Faculty of Medicine, the University 

of Tokyo. 106 medical students at M4 grade 

participated in the two-day practice course in 2021. 

To disseminate NST activities fully in the hospital, 

the department has organized two NST-related 

seminars throughout the year: Basic Series for 

Nutrition Therapy and Clinical Nutrition Seminar. The 

department has also organized NST Conference and 

Joint Conference of Team Medicine (JCTM) for case 

discussions to facilitate cooperation with each floor 

NST and other medical teams. In 2020, due to the 

COVID-19 pandemic, all the seminars and JCTM were 

conducted online and the NST Conference was 
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adjourned. In 2021, the Center combined the two 

seminars and restarted with a hybrid style, on-site and 

online, with total 546 attendee. 

In 2015, the department started “Nutritional 

Management e-learning” for all employee to learn basic 

knowledge of nutritional management procedure.  

In 2016, “The Manual of The Department of Clinical 

Nutrition Therapy 2015-2016” was published. After 

that, “The Pocket Manual of The Department of 

Clinical Nutrition Therapy 2016-2017”, “The Manual 

of The Department of Clinical Nutrition Therapy 2017-

2019”, “Records of the Kitchen Renovation 2016-

2018”, “The Pocket Manual of The Department of 

Clinical Nutrition Therapy 2018-2021”, “Illustrated 

Tools of Nutritional Guidance 2018-2022” and “New 

Cook Chill Manual 2018-2022” were published by 

March 2020. 

 

Research 
 

・Research topic: “Retrospective study using database 

of patients records who have undergone nutritional 

guidance” 

・Research topic: “Surveillance of nutritional status 

and its change in pancreatic cancer patients receiving 

chemotherapy” 

・Research topic: “Surveillance of change in body 

composition by using visceral fat measuring device” 

・Research topic: “Roles of microbiome in lifestyle-

related diseases” (Joint research) 

・ Research topic: “Exploratory research in the 

association of plasma amino acids and the nutrition 

status of patients with diabetes mellitus and the 

comorbidities” 

・Research topic: “Exploratory research of biomarkers 

in the blood and body fluid for diabetes mellitus” 

・Research topic: “Impact of periodical measurement 

of serum glycoalbumin on the patients with diabetes 

mellitus” 

・Research topic: “Impact of periodical measurement 

of diabetes mellitus-related biomarkers in tear fluid” 

・Research topic: “Association of food diversity and 

obesity in patients with diabetes mellitus”  

・Research topic: “Evaluation of nutritional guidance 

on the treatment-naïve patients with high LDL-

cholesterolemia”   

・Research topic: “Association of initial nutritional 

condition and prognosis in elderly patients at NST 

round” 

・Research topic: “Assessment of dietary intake of 

inpatients with diabetes mellitus” 

・Research topics: “Correlation research of biomarkers 

in the blood and body fluid and diabetes mellitus” 

・Research topic: “Association of diet and nutritional 

factors and control of blood sugar and lipid in 

patients with diabetes mellitus” 

・Research topic: “Association of diet and nutritional 

factors and sarcopenia and frail in elderly patients 

with diabetes mellitus” 

・Research topic: “Association of dietary intake and 

background dietary habit in inpatients with diabetes 

mellitus” 

・Research topic: “Assessment of dietary intake and 

bodily characteristics in patients with eating disorder” 

・Research topic: “Association of change of dietary 

intake and weight loss effect in highly obese patients 

after bariatric surgery” 

・Research topic: “Surveillance of nutritional status 

and its change in patients with severe heart failure” 

・ Research topic: “Surveillance of nutritional 

assessment and guidance at the perioperative clinic” 
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Introduction and Organization 
 

A condition in which there is a problem with 

swallowing food or drink is called swallowing disorder. 

In recent years, advances in medical technology have 

increased the lifesaving rate and aging of society, 

resulting in an increase in the number of patients with 

dysphagia among a wide range of age groups caused by 

congenital diseases, stroke, intractable diseases, 

malignant tumors, and aging. Since 2009, we have been 

providing medical care for patients with dysphagia at 

the University of Tokyo Hospital by organizing the " 

Swallowing Support Team" with specialists in the field 

of swallowing. To provide a more specialized and 

multifaceted treatment for dysphagia in 2021, the 

Swallowing Center was established. 

At the Swallowing Center, the departments of 

Otolaryngology and Head and Neck Surgery, 

Rehabilitation Medicine, Oral-Maxillofacial Surgery 

and Orthodontics, Geriatric Medicine, Pediatrics, 

Pediatric Surgery, Neurology, Clinical Nutrition, 

Nursing, and Clinical Laboratory work together as a 

team of multidisciplinary specialists, including 

physicians, speech pathologists, nurses, dietitians, 

pharmacists, and dental hygienists, taking a 

multifaceted approach to each patient. 

The following is a list of departments and divisions that 

collaborate with the Swallowing Center: 

1. Otolaryngology and Head and Neck Surgery 

2. Rehabilitation Medicine 

3. Oral-Maxillofacial Surgery and Orthodontics  

4. Geriatric Medicine 

5. Pediatrics 

6. Pediatric Surgery 

7. Neurology 

8. Clinical Nutrition Center 

9. Nursing Department 

10. Pharmaceutical Department 

We also hold a bimonthly meeting of the Swallowing 

Center to share information and improve problems. 

 

Clinical activities 
 

We have outpatient clinics for patients with dysphagia 

at the Department of Otorhinolaryngology and Head 

and Neck Surgery every Tuesday and Thursday 

morning. For hospitalized patients, we provide more 

specialized and multifaceted treatment for dysphagia 

caused by a variety of factors in a wide range of age 

groups, with physicians and specialists from multiple 

departments working as a team. A weekly swallowing 

conference is held on Tuesdays to discuss the various 

cases with a multidisciplinary team. 

We also actively perform surgical treatment for 

dysphagia (to prevent aspiration or to improve 

swallowing function) and provide intensive 

rehabilitation after surgery to improve swallowing 

function during hospitalization. 

The following is a list of swallowing examinations 

performed in 2022: 

 Videofluorographic swallowing study: 683 cases 

 Videoendoscopic examination of swallowing: 586 

cases 

 High-resolution swallowing manometry: 37 cases 
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 Swallowing computed tomography: 13 cases 

 

Teaching activities 
 

The center emphasizes educational activities on 

feeding and swallowing throughout the hospital, and 

actively organizes e-learning and training sessions. 

We participate in undergraduate education as part of 

systemic lectures and bedside learning by the 

Department of Otolaryngology and Head and Neck 

Surgery and Rehabilitation Medicine. 

Research activities 

Our research field covers a variety of topics related to 

swallowing. Clinical and basic research activities are 

highly encouraged. Clinical research is related to 

swallowing dynamics and physiology, laryngology, 

broncho-esophagology, and rhinology, as well as case 

research and clinical statistics. 

Basic research is also encouraged to solve the essence 

of clinical problems and to elucidate basic phenomena 

or anatomical and cellular structures. Our research 

topics are as follows: 

1. Effects of aspiration prevention surgery on 

patients with severe dysphagia 

2. Swallowing mechanisms using pathological and 

electrophysiological analysis and VR system 

3. Esophageal Motility in neuromuscular disorders 

4. Esophageal Motility in systemic sclerosis 

5. Swallowing impairment in patients with lung 

transplants 

6. Evaluation of swallowing physiology with 

pharyngo-esophageal high-resolution manometry 

7. Regeneration of vocal fold structure and its 

molecular mechanism 

8. Gene expression analysis of recurrent respiratory 

papillomatosis 

9. Research on preventive rehabilitation for 

dysphagia due to chemoradiotherapy for head and 

neck cancer 

10. Pathophysiology of dysphagia after esophageal 

cancer surgery 

11. Statistical analysis of dysphagia patients using big 

data 

12. Research on the effect of cervical spine surgery on 

swallowing function 
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Introduction and Organization 
 

The International Medical Center is a Division within 

the Central Clinical Facilities established to enhance 

The University of Tokyo Hospital’s development as an 

international medical hub in coordination with the 

University of Tokyo’s significant movement in 

globalization. Designated management position has 

been assigned.  

 

Activities and challenges 
 

The University of Tokyo Hospital offers sophisticated 

surgery and state-of-the-art treatment in variety of 

fields. One of the roles of the International Medical 

Center is to establish a system through which we 

provide medical expertise to patients from overseas. 

The International Medical Center will cater to the 

various requirements that must be met when accepting 

overseas patients, including multilingual support, 

translation of medical documents, and offering 

solutions to financial challenges, so that each depart-

ment can focus solely on providing medical treatment 

to those patients. 

As well as receiving patients, another important 

aspect is the globalization of clinical education. We 

hope to establish a system in which non-Japanese 

doctors accepted for residencies, or those who come to 

receive cutting-edge medical training can carry out 

operations, interventions or demonstrations without 

being hindered by their nationality. Similarly, we hope 

to establish a system through which overseas doctors 

can learn new techniques alongside Japanese doctors, 

and to provide an environment where doctors from 

various countries can mingle with young doctors 

working at our hospital, as well as student physicians 

in participatory clinical training. We have been 

actively accepting observership trainees per hospital 

ruling and advanced clinical trainees granted 

permission for hands-on clinical experience by the 

Ministry of Health, Labor and Welfare under the 

Exceptional Cases of the Medical Practitioners ‘Act, 

Article 17, regarding Advanced Clinical Training of 

Foreign Medical Practitioners, etc. 

Lastly, heightening the capability of physicians and 

medical staff to cater to international needs is an 

important factor in globalizing The University of 

Tokyo Hospital. Starting last year, International 

Continuous Professional Development Program has 

been introduced, attracting multiple groups from 

around the globe for learning experience at the 

University of Tokyo Hospital. To this end, the 

International Medical Center will attempt to cultivate 

personnel by hosting various international exchanges 

so as to further develop the hospital’s capabilities to 

become an international hub in the field.  
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Introduction and Organization 
 

Following the inauguration of a new Central Clinical 

Service Building in November 2006 in the University 

of Tokyo Hospital, the Center for Epidemiology and 

Preventive Medicine was established on January 1st, 

2007, within the Central Clinical Facilities and the 

relevant regulations were revised. On January 9th, the 

Working Group for the Establishment of the Center for 

Epidemiology and Preventive Medicine was organized; 

on April 1st, Steering Committee for the Establishment 

of the Center for Epidemiology and Preventive 

Medicine was organized; on June 4th, the department 

started offering its services on a trial basis (in-hospital 

services) and was officially inaugurated in July, starting 

to provide public services. 

The principal objectives of the establishment of the 

Center for Epidemiology and Preventive Medicine are 

1) to scientifically demonstrate the utility and 

effectiveness of examinations and preventive interven-

tions, 2) to integrate a vast amount of clinical data and 

health-related information to develop more efficient 

models for disease management, 3) through 1) and 2), 

to promote preventive medicine and medicine for 

health promotion in an effort to contribute to the 

improvement of public health, and 4) to train medical 

personnel who can put above-mentioned 1), 2) and 3) 

into practice.  

In these twelve years since the official opening, our 

center has increased the number of examinees from ten 

subjects per day to twelve per day (March 2018). 

Following the reorganization in April 2018, the Center 

was transferred to the 15th floor of the inpatient 

building B in September 2018. As the area for 

examination was expanded, we have been able to 

increase the number of examinees to 16 in October 

2018, 20 in April 2019, 22 in January 2021, and 25 in 

October 2022. Most of the examinations except for 

MRI and CT scan can be performed within our floor, 

which increased the convenience and comfort for the 

examinees. 

In the administrative organization of the Center for 

Epidemiology and Preventive Medicine, the Director 

directly under the head of the hospital is responsible for 

the entire organization. Examinations in the 

Department are administered in collaboration with 

three Central Clinical Facilities (Clinical Laboratory 

Center, Radiological Center, and Department of 

Endoscopy and Endoscopic Surgery) and four Clinical 
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Divisions (Gastroenterology, Breast and Endocrine 

Surgery, Gynecologic Surgery and Ophthalmology and 

Vision Collection). 

The staff of the Center for Epidemiology and 

Preventive Medicine is composed of nine physicians. 

Three of the regular physicians also perform upper 

gastrointestinal endoscopy and colonoscopy. Our 

department also has 11 nurses, six assistant clerks, and 

three medical clerk.  

 

Clinical activities 
 

In addition to basic examinations, we provide ten 

optional examinations: 1) comprehensive cardiovascu-

lar examinations, 2) comprehensive cerebrovascular 

examinations, 3) checkup for dementia, 4) colorectal 

cancer screening, 5) uterine cancer screening, 6) breast 

cancer screening, 7) lung cancer screening, 8) tumor 

marker diagnosis, 9) estimation of gastric cancer risk, 

and 10) pancreatic cancer screening. While meeting the 

needs of examinees, we have increased the number of 

the optional examinations. 

The physicians of our department are responsible for 

analyzing the results of examinations and performing 

overall evaluations. We take plenty of time to perform 

comprehensive medical examinations and instantly 

write a referral letter to each department in the 

University of Tokyo Hospital when we find any 

abnormality through the examinations. Formally, the 

examinee is notified in writing within approximately 

three weeks after the examination. We also offer each 

examinee a free consultation so that we can help 

him/her understand the results or decide whether to 

have further detailed examination.  

 

Teaching activities 
 

We started clinical teaching for medical students in 

April 2017. Following the lecture of preventive 

medicine, students observe explanations by physicians 

to the examinees. They learn not only how to apply 

preventive medicine to practice, but also the manner of 

physicians to examinees.  

 

Research activities 
 

The University of Tokyo Hospital is expected not 

only to provide its service of comprehensive medical 

examinations but also to promote evidence-based 

practice and scientific examinations, which is the 

mission of our department. Academically, we aim to 

establish a database from clinical data and to promote 

epidemiological research. This will enable us to 

prevent disease based on scientific data. We have 

conducted cross-sectional/longitudinal analysis. We 

also work in collaboration with other departments in 

our hospital and other facilities. 

 

Past activities 
 

The total number of examinees (who had basic 

examinations and optional examinations) in the FY 

2022 was 9400 including 3249 in basic examinations, 

596 in complete cardiovascular examinations, 751 in 

complete cerebrovascular examinations, 111 in check 

up for dementia, 434 in colorectal cancer screening, 

700 in uterine cancer screening, 842 in breast cancer 

screening, 763 in lung cancer screening, 1373 in tumor 

marker diagnosis, 343 in estimation of gastric cancer 

risk, 238 in pancreatic cancer screening, and 10 in 

upper gastrointestinal endoscopy (later). Respiratory 

function test has been cancelled from March 31,2020 

due to coronavirus. 

One of the important roles of our center is to provide 

the appropriate medicine to the examinees when any 

abnormal finding was detected. We provide referral 

letters to the department within/outside of our hospital 

for detailed examination or treatment, according to the 

request by the examinees. Prompt reference to the 

medical department in the University of Tokyo 

Hospital is one of the most contributable factors for the 

satisfaction of the examinees. In the FY 2022, we 

issued 1513 letters of referral to other departments in 

our hospital and 69 to other hospitals. 

We have expanded our public relations efforts. We 

renewed brochures and 15,000 brochures were 

delivered during the FY 2021. 

We have updated our original website 

(https://www.todai-yobouigaku-dock.jp/) and offer up-

to-date information to the examinees. We also renewed 

brochure, distributing 15,000 copies within our hospital 

and on and off campus of the University of Tokyo as 

well. We have established preferential treatment system 

for graduates, faculty and staff to acquire new 

examinees.  
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The University of Tokyo Hospital established the 

Center for International Preventive Medicine in April 

2020 and started to provide public services in July 2022. 

We offer full cooperation to the Center for International 

Preventive Medicine management. 
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Associate Professor 

Masahiko Sumitani, M.D., Ph.D. (concurrently) 

Assistant Profeesor 

 

Homepage https://www.h.u-tokyo.ac.jp/english/centers-services/central-clinical- 
facilities/medical-community-network-and-discharge-planning/index.html 

 

 

Introduction and Organization 
 

In April 1997, plans for the Department of Medical 

Social Service and Welfare were initiated by the 

University of Tokyo Hospital with the aim of 

supporting inpatients upon discharge. The Department 

was officially authorized in April 2000, the first 

among national universities. In April 2005, the 

Department began providing assistance to outpatients 

referred from other hospitals and was renamed the 

Department of Medical Community Network and 

Discharge Planning. Further, in 2019, the department 

changed the name to Medical Community Network 

and Discharge Planning Center. The Center provides 

assistance to outpatients referred from local medical 

institutions, to inpatients being discharged to their 

homes, and to inpatients being transferred to local 

medical institutions.  

 

Clinical activities 
 

Assistance to patients receiving 9 medica I treatment: 

The Department provides assistance to outpatients 

referred from local medical institutions. Our staff 

helps patients make appointments and follow pro-

cedures to receive medical treatment. The Department 

assists new outpatients in arranging general consulta-

tions, helps outpatients schedule spedalized treatment, 

and provides assistance to patients who have been 

referred to a specific physician.  

Assistance to inpatients upon discharge: The 

Department provides assistance to patients for whom 

transfer to a local medical institution or discharge to 

home if need arises. 

Many of such patients are highly dependent on 

medical care due to the severity of their condition. For 

those receiving medical care at home, our department 

staff arranges home visits by primary care doctors and 

nurses. For patients being transferred to local 

institutions, our staff provides assistance both to 

general hospitals and hospice care units. 

Home Care Support (Home Care Support clinic): Our 

Home Care Support Clinic, which offers home care 

support to our outpatients, has been running since 

Janualy 2003. The clinic supports the implementation 

and coordination of home care services, and refers 

outpatients requesting hospital admission to other 

hospitals or facilities. 

Consultation by Social Worker (Consultation on 

Recuperation): Our consultation service provided by 

social workers has been running since 2012. Our 

social workers mainly consult enquiries regarding 

patient recuperation. 

Transferring out patients to local institutes: Aiming to 

defining the distinction of the medical role between 

the University Hospital and local institutes and 

facilitate transferring our outpatients to them, the 

proportion of such transferring patients to first-visit 

patients keeps more than 80%.  

Teaching activities 
 

We educate undergraduate students of the Medical 

Social Working and Welfare of other university. 
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Research activities 
 

Our research field covers investigating appropriate 

patient numbers for assistance to inpatients upon 

discharge in the University hospital; and investigating 

how to assist working and job in patients with severe 

illness. 
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Department of Cancer Resource 
Center 

 

 

Chief 

Sachiyo Nomura, M.D., Ph.D. 

Associate chief 

Mayuyo Mori, M.D., Ph.D. 

Counseling staff 

Kunie Wakao, RN., Yuko Irisawa, RN., Takako Wakeda, M.D., Ph.D. 

 

Homepage  http://www.h.u-tokyo.ac.jp/patient/depts/gansoudan/ 
 

 
Introduction and Organization 
 

As part of national efforts to address cancer, the 

government has been establishing a network of 

“cancer care hub hospitals.” In response to its being 

designated as a regional cancer care hub hospital in 

2008, the University of Tokyo Hospital established the 

Cancer Patient Support Center to provide consulta-

tions to cancer patients and their families as well as 

residents in neighboring communities with the aim of 

leading them to appropriate departments and facilities.  

 

Medical Services 
 

Provision of information if patient contracts cancer 

If a person gets cancer, the first thing they need to 

do is collect information on cancer. The Cancer 

Counseling and Support Center provides information 

and booklets on different types of cancer.   

Furthermore, the person needs to accurately 

understand the doctors’ explanations to select the best 

treatment for oneself from the various options 

presented by doctors. At the Cancer Counseling and 

Support Center, we explain difficult medical terms in 

simple language, and we help patients understand their 

doctors’ advice. 

 

Various kinds of advice related to the medical care 

of cancer 

If a person contracts cancer, besides the medical 

problem of what kind of treatment to undergo and 

where, there are also issues related to medical care 

when receiving treatment, such as medical expenses, 

how to get along after being discharged from hospital, 

job, and nursing services. The Cancer Counseling and 

Support Center provides patients with advice and 

support so that they can resolve such social worries. 

 

Provision of information on second opinions 

The Center provides information on how to get a 

second opinion and on facilities that provide second 

opinions. 

 

Various kinds of advice related to the appearance 

changes caused by cancer treatment 

Cancer treatment often causes appearance changes 

such as hair loss and skin pigmentation. The center 

provides patients with practical advice and support 

about wig and cover make-up. 

 

Provision of general information and advice on 

cancer 

The Center sends out and provides information to 

people who do not have cancer but who want to find 
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out about cancer, for instance the treatment and 

screening for it. 

 

Open hours 
 

If you have any queries, please contact us on 

03-5800-9061 between 9am-12noon, 1pm-4pm 

weekdays.  

  

Research activities 
 

Our research field covers the relation between 

appearance changes caused by cancer therapy and 

Patients’ quality of life. 
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Clinical Research Promotion 
Center 

 

 

Professor, Director 

Takashi Moritoyo M.D., Ph.D. 

Associate Professor, Vice Director 

Tatsuya Maruyama, M.D., Ph.D. 

Project Associate Professor, 

Ruri Kaneda, M.D., Ph.D. 

Project Lecturer 

Kosuke Kashiwabara, Ph.D. 

Assistant Professor 

Takuya Kawahara, Ph.D., Mihoko Shibuya, M.D., Ph.D., Mariko Inoue, M.D. , Ph.D. 

Project Assistant Professor 

Miki Ohta, M.D., Ph.D., Ryo Matsuoka, M.D., Ph.D. 

 

Homepage  https://www.h.u-tokyo.ac.jp/english/centers-services/clinical- 
research-division/clinical-research-promotion-center/index.html 

 

 

History and Organization 
 

 The Clinical Research Promotion Center was 

established in 2019. It originated from Clinical Trial 

Managing Center, which was established in 1998, and 

subsequently the former Clinical Research Center, 

which was established in 2001. Currently, it belongs to 

the Clinical Research Services of the hospital and 

provides supports not only for clinical trials but also for 

investigator-initiated (independent) clinical studies. 

However, given the increasing diversity and volume of 

clinical research conducted in the University of Tokyo 

Hospital, demand mounted for the structural 

framework to provide support for multi-center 

collaborative studies, research on new technology in 

evidence-based medicine and translational research etc. 

In response to such diversified demands, the former 

Clinical Research Center was reorganized in April 2010 

into the Clinical Research Support Center, enabling 

strengthened support and expeditious promotion of 

clinical research. 

 The Center at the beginning consisted of Site 

Coordinating Unit, roughly equivalent to the former 

Clinical Research Center, and Central Coordinating 

Unit, which provides coordinating functions for 

research such as multicenter trials.  

Site Coordinating Unit is comprised of the 

[Institutional Review Board (IRB) Secretariat 

Division] [Investigational Drug/Information Control 

Division] and [Clinical Research Coordinator 

Division], each charged with IRB secretarial affairs, 

management of drugs used in the conduct of clinical 

research and provide assistance with safety information 

reporting, and clinical research coordination activities. 

In addition to the existing Consultation Division, new 

divisions such as Operation Division, Biostatistics 

Division, Data Management Division, Monitoring 

Division and Safety Information Division and 
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Operation Division have been added to the Central 

Coordinating Unit.  

In 2011, the Center was selected as an Ministry of 

Health, Labour and Welfare (MHLW)-funded Center of 

Excellence for early stage and exploratory clinical 

trials of drugs for psychiatric and neurological diseases, 

enabling the Center to reinforce the staff and to be 

equipped with Phase 1 Unit that can conduct Phase I 

first-in-human clinical trial. Thus, the third unit, i.e., P1 

Unit was established in May 2012 with 13 beds 

exclusively used for clinical studies, making it possible 

to provide seamless support to the complete clinical 

development process.  

We revised rules and procedures in compliance with 

the “Ethical Guidelines for Medical and Health 

Research Involving Human Subjects” that came into 

effect in April 2015 and examined the realignment of 

functions related to clinical research aimed at 

strengthening governance functions of the University 

of Tokyo Hospital. In January 2015, we established 

Clinical Research Governance Division and later 

Office of Clinical Quality Assurance & Compliance 

was created independently of the Clinical Research 

Support Center responsible for conducting quality 

assurance audits. Also, with the aim of improving the 

quality of clinical research in clinical departments, we 

appointed 1-2 to staff from each clinical department to 

serve as concurrent clinical instructors, thereby 

strengthening the supervision and monitoring system in 

the departments. 

In April 2016, ethical review process of specific 

clinical trials (involving invasion and intervention) was 

transferred to the Faculty of Medicine to ensure 

transparency of clinical research. IRB for reviewing 

industry-initiated and investigator-initiated clinical 

trials was newly established in the hospital. With 

respect to the IRB’s secretarial and administrative 

duties, the Center will continue to take responsibilities. 

Moreover, an Specific Clinical Research Steering 

Committee was established under the hospital director 

and external audit committee to seek external 

evaluation. In addition, we integrated clinical research 

management system by strengthening management of 

conflicts of interest, created educational environment 

for clinical research personnel, formed collaboration 

with the Clinical Evaluation and Safety Division to 

strengthen safety management system. As a result, the 

University of Tokyo Hospital received accreditation as 

a clinical research core hospital under Medical Care 

Act in March 2016. 

Based on the enforcement of the Act on ensuring the 

Safety of Regenerative Medicine, the Certified Special 

Committee for Regenerative Medicine was established 

at the Central Administrative Office of the university, 

and Clinical Research Support Center undertook 

responsibilities for secretarial and administrative 

affairs.  

In addition, in order to enhance the functions in which 

the Clinical Research Support Center was widely 

involved in 2015, Education and Training Division, 

Clinical Trial Implementation Division and University 

Hospital Network Promotion Division were established 

outside the unit. In fiscal year 2017, we further 

integrated safety information functions of the Site 

Coordinating Unit and the Central Coordinating Unit 

and established a new Safety Information Management 

Division out the unit. The division remaining in the Site 

Coordinating Unit was named as the Investigational 

Drug Management Division. Furthermore, Consulta-

tion Division was relocated outside the unit. In 2017, 

The Regulatory Strategy Division was also established 

within the Central Coordinating Unit. In order  to 

comply with the Clinical Trials Act that was enforced 

in April 2018, we established Clinical Research Site 

Secretariat, enacted general and individual rules to 

respond to the act and started operation.  

Furthermore, in order to clarify that it is an 

organization that promotes clinical research, the Center 

was renamed as Clinical Research Promotion Center in 

December 2019. The Center was reorganized into 8 

departments.  

<Investigator-Initiated Clinical Trials Promotion 

Department> 

The department is responsible for: (1) secretariat 

duties for investigator-initiated clinical trials, advanced 

medical treatment, patient-proposed healthcare 

services and regenerative medicine; (2) Providing 

advice and support regarding development strategy, 

trial design, pharmaceutical affairs, funding, intel-

lectual property, industry-academia collaboration, etc.; 

(3) Providing support (study management, monitoring, 

safety information support, data management, 

biostatistics, etc.) to promote investigator-initiated 

trials. 
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<Industry-Initiated Clinical Trials Promotion 

Department> 

The department is responsible for: (1) Supporting the 

safe and smooth implementation of industry-initiated 

clinical trials; (2) CRC operations, study drug 

management, and clinical psychological examinations. 

<IRB Office> 

The office is responsible for: (1) Managing the 

Institutional Review Board (IRB) and coordinating 

with related departments; (2) Providing support for 

investigators who wish to be reviewed by the IRB. 

<Dedicated Clinical Trial Ward Department (P1 

Unit)> 

The department is responsible for: (1) The safe and 

smooth conduct of clinical trials related to 

pharmaceuticals and medical devices; (2) the 

recruitment of human subjects. 

<Medical Safety Management Department> 

The department is responsible for Management of 

safety reports and collection and reporting of safety 

information. (In March 2023, the Personal Information 

Management Office was abolished and its name was 

changed to the Medical Safety Management 

Department.) 

<Planning, Strategy and Management Department> 

The department is responsible for: (1) Planning for 

responding to authorities, acquisition of funds for 

projects and expansion of the Center's functions; (2) 

Management of the Center's budget, personnel and 

documents; (3) General management of the Center's 

information system, including information security; (4) 

Education and training for and provision of information 

to investigators who wish to conduct clinical research; 

(5) Management, education and training of clinical 

research trainers; (6) Management of the progress of 

clinical research conducted at the University of Tokyo 

Hospital. 

<Network Promotion Department> 

The department is responsible for: (1) Secretariat 

duties for the National University Hospital Clinical 

Research Promotion Initiative joined by 44 hospitals of 

42 national universities; (2) Secretariat duties for the 

University of Tokyo Hospital related to the University 

Hospital Clinical Trial Alliance which is a regional 

network of national university hospitals involved in 

clinical research (consisting of 8 universities and 9 

hospitals in the Kanto-Koshinetsu region).  

<Clinical Trials Patient Counseling Department> 

The department is responsible for providing 

consultation services for patients and citizens who 

would like to use advanced medical care and public 

relation activities. 

 

Clinical Research Promotion 
Activities 
 

The Clinical Research Promotion Center provides 

wide range of support from pre-application 

consultation, secretariat for the IRB to supporting the 

implementation and reporting of clinical trials. In 2002, 

during the time of the Clinical Trials Department, the 

Center began providing assistance for investigator-

initiated clinical trials evaluating therapeutic drugs and 

studies involving unapproved drugs in addition to 

conventional clinical trials (from 2015 use of 

unapproved drugs in clinical research was transferred 

to Research Ethics Committee of Graduate School of 

Medicine and School of Medicine, and from 2018, it 

was moved to Evaluation Committee on Unapproved 

News Drugs). To further improve the quality of these 

supports we decided to adopt ICH-GCP guidance and 

complied with the guidelines, procedure manuals, 

styles and guidance etc. From 2009, we have been 

providing support for all invasive and interventional 

clinical research.  

For industry-initiated clinical trials, we hold a 

preliminary hearing session (called “protocol 

presentation”) in order to shorten the period from 

application to approval and enhance the content of 

review. As a result, we could avoid re-review by the 

IRB due to lack of information.  

Since 2002, Clinical research coordinators (CRC) of 

the Center have been supporting all clinical trials for 

approval and post marketing trials. We started to 

support in part investigator-initiated research from 

2004. We started providing CRC support to 

investigator-initiated research on a beneficiary-pays 

basis from 2005 and clinical pharmacology studies in 

healthy volunteers from 2012. CRCs exclusively 

involved in investigator-initiated research, have been 

employed as needed. CRC support for Advanced 

Medical Care Program B which University of Tokyo 

Hospital participated as a head investigational site was 

initiated in 2017.  
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As part of patient awareness activities, we continued 

updating the patient homepage, prepared leaflets and 

distributed them at outpatient reception counters. The 

leaflets contain information about research currently 

recruiting participants. In addition, Clinical Trial 

Patient Consulting Room provides consultation to 

patients or their families participating in clinical trials 

or who are considering to enroll in a clinical trial in 

close cooperation with the Patients Relations and 

Clinical Ethics Center, Cancer Consulting and Support 

Center, Department of Medical Community Network 

and Office of Medical Accounting. 

In order to support the promotion of investigator-

initiated clinical trials conducted by physicians etc. the 

Center has been implementing the system successively 

partly supported by the MHLW-funded Early-Stage 

and Exploratory Clinical Trial Project that started in 

2011. In order to comply with the "Ethical Guidelines 

for Medical and Health Research Involving Human 

Subjects enacted in 2014", we classified clinical 

research according to guidelines, validation studies and 

exploratory studies and started accepting all assistance 

requests for validation studies, starting from May 2015. 

Regarding the exploratory studies, monitoring and data 

management were to be carried out by each clinical 

department, the Center undertook responsibility for 

supervision of the quality control (QC). The Center 

manages SAE (severe adverse event) reporting and 

supports various safety reporting in order to ensure that 

clinical studies are conducted safely. One of the major 

achievements is the investigator-initiated clinical trial 

of the pediatric ventricular assist device; the trial was 

initiated in February 2012, applied for regulatory 

approval in November 2014, and marketing approval 

was received in June 18, 2015. 

 Since its establishment in May 2012, the Phase 1 Unit 

(P1 Unit) has undertaken various preparations to 

respond to early phase clinical research, such as 

development of SOP program, procedure manuals, 

establishment of in-house collaboration system, on-the 

job training for staff and the system for recruiting 

health volunteers. P1 Unit conducted its very first 

clinical study in October 2012. In September 2018 the 

unit was relocated as a new ward with augmented 21 

beds exclusively aimed for clinical trial on the 12th 

floor of the Inpatient Building B, which was newly 

constructed in January 2018. 

<University Hospital Clinical Trial Alliance> 

 University Hospital Clinical Trial Alliance (UHCT 

Alliance) comprised of 6 national university hospitals 

(The University of Tokyo, Niigata University, Gunma 

University, Tsukuba University, Tokyo Medical and 

Dental University and Chiba University) located in the 

central part of Japan was established in February 2006.  

In February 2007 Shinshu University and in February 

2013 Yamanashi University joined the Alliance as the 

7th and 8th member university, respectively. And in 

February 2015, the Institute of Medical Science the 

University of Tokyo joined the Alliance as the 8th 

member university 9 hospitals. 

As part of the Alliance activities the University of 

Tokyo developed a clinical research support system 

UHCT ACReSS jointly with Fujitsu and started 

operation in 2011, to support clinical researchers in the 

quality and project management. UHCT ACReSS can 

easily be customized by researchers. 

In addition, we developed curriculum called 

CREDITS (Continuous Systematic Education & 

Training Curriculum for Clinical Researchers and 

Specialists) jointly with the Education and Training 

Division in 2015. Currently, we are expanding the use 

outside the alliance members. 

Activities between the UHCT Alliance and the 

University of Tokyo Translational Research (TR) based 

regional network started in 2015, as seeds development 

project of Alliance members. 

 

<National University Hospital Clinical Research 

Initiative> 

 In October 2012, the University of Tokyo took the 

lead in establishing the National University Hospital 

Clinical Research Initiative (NUH-CRI). The 

administrative affairs of the Initiative has been 

supported by the secretariat located within the 

University of Tokyo Hospital since the preparatory 

meeting in July 2012. The initiative considered sharing 

education curriculum as one of the common 

educational programs of national university hospitals 

nationwide. In 2016, the curriculum was provided to 

each university hospital by the National University 

Hospital Council of Japan. Feasibility assessment 

system was developed for investigator-initiated clinical 

study to support the promotion of clinical trials 

conducted at the National University Hospitals. 
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Education/Training 
 

 The Center has been accepting M3/M4 students for 

training course in ‘Clinical Clerkship’ since it become 

mandatory in 2013. From 2017, we have been offering 

systematic lectures on “Clinical Research” for M2 

medical students. In addition, we have been accepting 

junior resident physicians for training as a part of the 

M.D. residency-training program. 

 Education and Training Division was established in 

2015 and since then it has been providing education and 

training for students and researchers. In particular, we 

have developed curriculum called CREDITS 

(Continuous Systematic Education & Training 

Curriculum for Clinical Researchers and Specialists) 

jointly with UHCT Alliance. 

Clinical instructor system was established in 2015, in 

which physicians recommended by each clinical 

department hold an additional position at the Clinical 

Research Promotion Center concurrently with their 

department, centrally manage information on clinical 

research conducted in their own departments and hold 

regular training sessions to disseminate information on 

education and training programs.  

 The University of Tokyo Hospital has conducted 

annual CRC training program for national, public and 

private university hospitals since 2010, commissioned 

by the Ministry of Education, Culture, Sports, Science 

and Technology. As a part of the Japan Agency for 

Medical Research and Development (AMED) project, 

training workshop for clinical research personnel has 

been held since 2017, sponsored by the University of 

Tokyo. 

 Furthermore, in response to the shortage of 

biostatisticians, biostatistics and bioinformatics course 

was established by AMED, at the university hospital. 

In 2018, master’s course was also established within 

the Graduate School of Interdisciplinary Information 

Studies and the Clinical Research Promotion Center 

has established a system to conduct practical training 

for course participants.  

 

Research Activities 
 

 In April 2007, with the cooperation of the Biostatistics 

Department, the Center launched the Clinical Trial 

Data Management course (endowed course).  

 As of fiscal 2020, the Center was involved in 

scientific meetings, which include The Japan Society 

of Clinical Pharmacology and Therapeutics, 

Conference on CRC and Clinical Trials, etc. As for 

publications such as academic papers, 55 papers were 

produced (42 papers in English and 3 papers in 

Japanese).  

Publications 
 

1) Mitsui J, Matsukawa T, Tanaka M, Sato NS, 

Nakamoto FK, Yasuda T, Naruse H, Matsukawa 

MK, Ishiura H, Nagase M, Yamamoto Y, 

Kuzuyama H, Wada I, Ga T, Yamazaki T, 

Moritoyo T, and Shoji Tsuji. Randomized, double-

blind, placebo-controlled phase 1 study to 

evaluate the safety and pharmacokinetics of high 

doses of ubiquinol in healthy adults. Neurol Clin 

Neurosci. 10:14–24, 2022 

2) Shinya Y, Hasegawa H, Shin M, Kawashima M, 

Koizumi S, Katano A, Suzuki Y, Kashiwabara K, 

Saito N. In reply: stereotactic radiosurgery 

provides long-term safety for patients with 

arteriovenous malformations in the diencephalon 

and brainstem: the optimal dose selection and 

long-term outcomes. Neurosurgery. 92(2):e42–

e43, 2022 

3) Matsubara M, Haruna M, Yonezawa K, Yokoyama 

M, Tahara-Sasagawa E, Hikita N, Nakamura Y, 

Mizuno Y, Sanada H, Tamai N, Abe M, 

Kashiwabara K. Development and validation of an 

infant facial skin assessment tool: a prospective 

observational study. BMC Pediatrics. 22: 614, 

2022 

4) Ebata S, Yoshizaki A, Oba K, Kashiwabara K, 

Ueda K, Uemura Y, Watadani T, Fukasawa T, 

Miura S, Yoshizaki-Ogawa A, Okiyama N, Kodera 

M, Hasegawa M, Shinichi S. Safety and efficacy 

of rituximab in systemic sclerosis (DESIRES): 

open-label extension of a double-blind, 

investigators-initiated, randomised, placebo-

controlled trial. Lancet Rheumatology. 4(8): 

E546–E555, 2022 

5) Murayama R, Oyama H, Abe-Doi M, Masamoto Y, 

Kashiwabara K, Tobe H, Komiyama C, Sanada H, 

Kurokawa M. Safety verification of a new 

peripheral intravenous catheter placed in the upper 

arm vein for administration of drugs with high 



 560 

irritant potential. Drug Discoveries and 

Therapeutics. 16(3): 128–134, 2022 

6) Shimura T, Nakagami G, Ogawa R, Ono S, 

Takahashi T, Nagata M, Kashiwabara K, Sugama 

J, Sanada H, Oe M. Incidence of and risk factors 

for self-load-related and medical device-related 

pressure injuries in critically ill patients: a 

prospective observational cohort study. Wound 

Repair and Regeneration. 30(4): 453–467, 2022 

7) Hasegawa H, Inoue A, Helal A, Kashiwabara K, 

Meyer FB. Pineal cyst: results of long-term MRI 

surveillance and analysis of growth and shrinkage 

rates. Journal of Neurosurgery. 138(1): 113–119, 

2022 

8) Sugawara Y, Hirakawa Y, Mise K, Kashiwabara K, 

Hanai K, Yamaguchi S, Katayama A, Onishi Y, 

Yoshida Y, Kashihara N, Matsuyama Y, Babazono 

T, Nangaku M, Wada J. Analysis of inflammatory 

cytokines and estimated glomerular filtration rate 

decline in Japanese patients with diabetic kidney 

disease: a pilot study. Biomarkers in Medicine. 

16(10): 759–770, 2022 

9) Ebata S, Oba K, Kashiwabara K, Ueda K, Uemura 

Y, Watadani T, Fukasawa T, Miura S, Yoshizaki-

Ogawa A, Yoshihide A, Yoshizaki A, Sato S. 

Predictors of rituximab effect on modified rodnan 

skin score in systemic sclerosis: a machine 

learning analysis of the DESIRES trial. 

Rheumatology. 61(11): 4364–4373, 2022 

10) Ishii J, Kashiwabara K, Ozaki Y, Takahashi H, 

Kitagawa F, Nishimura H, Ishii H, Iimuro S, 

Kawai H, Muramatsu T, Naruse H, Iwata H, 

Tanizawa-Motoyama S, Ito H, Watanabe E, 

Matsuyama Y, Fukumoto Y, Sakuma I, Nakagawa 

Y, Hibi K, Hiro T, Hokimoto S, Miyauchi K, 

Ohtsu H, Izawa H, Ogawa H, Daida H, 

Shimokawa H, Saito Y, Kimura T, Matsuzaki M, 

Nagai R. Small dense low-density lipoprotein 

cholesterol and cardiovascular risk in statin-

treated patients with coronary artery disease. 

Journal of Atherosclerosis and Thrombosis. 

29(10): 1458–1474, 2022 

11) Ebata S, Yoshizaki A, Fukasawa T, Yoshizaki-

Ogawa A, Asano Y, Kashiwabara K, Oba K, Sato 

S. Percentage of residual B cells after 2 weeks of 

rituximab treatment predicts the improvement of 

systemic sclerosis-associated interstitial lung 

disease. The Journal of Dermatology. 49(1): 179–

183, 2022 

12) Taira N, Kashiwabara K, Tsurutani J, Kitada M, 

Takahashi M, Kato H, Kikawa Y, Sakata E, Naito 

Y, Hasegawa Y, Saito T, Iwasa T, Takashima T, 

Aihara T, Mukai H, Hara F. Quality of life in a 

randomized phase II study to determine the 

optimal dose of 3-week cycle nab-paclitaxel in 

patients with metastatic breast cancer. Breast 

Cancer. 29(1):131–143, 2022 

13) Erratum: Taira N, Kashiwabara K, Tsurutani J, 

Kitada M, Takahashi M, Kato H, Kikawa Y, Sakata 
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Takashima T, Aihara T, Mukai H, Hara F. 
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186–188, 2022 

14) Kawahara T, Yamada K, Terashima R, Takashima 

I, Ogata T, Tanaka S, Chikuda H, Miura H, 

Nakamura K, Ohe T. Practical guidance to handle 

missing values in the 25-question Geriatric 

Locomotive Function Scale (GLFS-25): A 

simulation study. BMJ Open. 12:e065607, 2022 

15) Tomioka Y, Sekino M, Gu J, Kurita M, Yamashita 

S, Miyamoto S, Iida T, Kanayama K, Yoshimura 

K, Nakagawa M, Akawaza S, Kagaya Y, Tanaka 

K, Sunaga Y, Ueda K, Kawahara T, Tahara Y, 

Okazaki M. Wearable, wireless, multi-sensor 

device for monitoring tissue circulation after free-

tissue transplantation: a multicentre clinical trial. 

Scientific Reports. 12:16532, 2022 

16) Kawahara T, Iwamoto T, Takashima I, Hanazawa 

R, Uemura K, Uemura Y, Mukai H, Kikawa Y, 

Taira N. Association of change in health-related 

quality of life and treatment discontinuation in 
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Supportive Care in Cancer. 30:8367–8375, 2022 

17) Terada J, Fujita R, Kawahara T, Hirasawa Y, 
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Introduction and Organization 
 

Division of Tissue Engineering was established as a 

special medical office in The University of Tokyo 

Hospital, in October 2001 and has a fully equipped 800 

m2 laboratory on the 8th floor of the In-patient Ward B. 

In May 2016, it moved to Molecular and Life 

Innovation building. Division of Tissue Engineering 

consists of Department of Bone & Cartilage 

Regenerative Medicine, Department of Tissue Stem 

cell/Life Dentistry, Department of Eat-loss Medicine, 

and Department of Clinical Stem Cell Biology. 

Researchers assigned to each department are 

conducting research with many graduate students. The 

researchers continue their studies to make the center 

function as a translational research center. 

Tie-up with companies, technical transfer, pat- 

enting developed technologies, producing materials for 

treatment at a GMP level, safety evaluation studies and 

organization for clinical trials are necessary in order to 

realize regenerative medicine, which is now recognized 

as a national project. As foundation and operation of 

venture companies as well as industry-university-

government cooperation is essential to the success, it 

seems that state-level efforts are necessary. It is 

expected that broad progress in tissue engineering 

technologies and regenerative medicine contributes to 

treatment and drug discovery of all medical fields 

regardless of specialties. 

October, 2001 Division of Tissue Engineering 

founded as a special medical office in the University of 

Tokyo Hospital. 

June, 2002 Department of Corneal Tissue Engineer-

ing founded by a donation from HOYA health care CO., 

Ltd. 

July, 2002 Department of Vascular Regeneration 

founded by a donation from Daiichi Pharmaceutical 

Co., Ltd. 

July, 2002 Department of Bone & Cartilage 

Regenerative Medicine founded by a donation from 

TAKEDA Chemical Industries., Ltd. 

September, 2002 Department of Regeneration 

Medicine for Hematopoiesis founded by a donation 

from KIRIN Brewery Co., Ltd. 

November, 2002 Department of Clinical Renal 



 564 

Regeneration founded by a donation from MOCHIDA 

Pharmaceutical Co., Ltd. 

November, 2002 Department of MENICON 

Cartilage & Bone Regeneration founded by a donation 

from MENICON Co., Ltd. 

March, 2003 The Cell Processing Center set up on 

the 8th floor of the In-patient Ward B. 

June, 2005 Department of Corneal Tissue Re-

generation was renewed by a donation from AMNIO 

TEC Co., Ltd. 

July, 2005 Department of Bone & Cartilage 

Regenerative Medicine was renewed by a donation 

from TAKEDA Chemical Industries Co., Ltd. 

September, 2005 Department of Regeneration 

Medicine for Hematopoiesis was renewed by a 

donation from KIRIN Brewery Co., Ltd. 

November, 2005 Department of Clinical Renal 

Regeneration was renewed by a donation from 

MOCHIDA Pharmaceutical Co., Ltd. 

November, 2005 By a donation from FUJISOFT 

ABC Co., Ltd. Department of MENICON Cartilage & 

Bone Regeneration was renewed to Department of Fuji 

Software ABC Cartilage & Bone Regeneration. 

January, 2007 Laboratory for Pediatric Regenera- 

tive Medicine was founded by department of pediatric 

surgery. 

July, 2007 Department of Bone & Cartilage 

Regenerative Medicine was renewed by a donation 

from Eli Lilly Japan K.K. 

March, 2012 Department of Advanced Nephrol- ogy 

and Regenerative Medicine founded by a donation 

from Zenjinkai. 

April, 2016  The Cell Processing & Banking Center 

set up on the 4th floor of the Molecular & Life 

Innovation Building. 

November 2017 Change of the department name: 

Department of Cartilage & Bone Regeneration became 

Department of Cell & Tissue Engineering. 

July, 2018 Department of Bone & Cartilage 

Regenerative Medicine was renewed by a donation 

from Avenue Cell Clinic, Kaneka Corporation, Rohto 

Pharmaceutical Co., Ltd. and Nichirei Corporation. 

November, 2019 Department of Tissue Stem 

cell/Life Dentistry established by Dental assist Co., Ltd, 

Fuke hospital, Sashiogi Hospital, Ikegami Home Clinic 

and Inotec Co., Ltd. 

April, 2020 Department of Eat-loss Medicine was 

founded by a donation from ITOEN ltd. 

October, 2020 Department of Cell & Tissue 

Engineering was terminated. 

July, 2023 Department of Clinical Stem Cell Biology 

was founded by founded by a donation from Kohjin Bio 

Co., Ltd. 

November, 2022 Department of Tissue Stem 

cell/Life Dentistry was renewed by SheepMedical 

Co.,Ltd. 

 

Research activities 
 

As for the Department of Bone and Cartilage 

Regeneration, we are researching and developing the 

treatment of osteoarthritis using human adipose stem 

cells (ASCs) from the renewal of the department in 

2018. To clarify the protective effects of human ASCs 

for cartilage more precisely, we are planning to 

establish the assay system for the knee pain of mouse. 

We are also developing the culture medium by which 

highly-functional human mesenchymal cells can be 

amplified stably and effectively. We are also working 

on basic research for (1) elucidation of molecular 

mechanisms underlying osteoarthritis（2）clarification 

of the roles of tissue stem cells in the homeostasis of 

joints and pathogenesis of osteoarthritis. In addition, 

for the realization of bone regeneration, we are trying 

to apply a nanosheet which can induce osteogenesis. 

Now we are testing its effectiveness in large animals.  

 

In the Department of Tissue Stem Cells/ Life Dental 

Science, we are doing research about engineered 

airway, dental pulp stem cells and umbilical cord stem 

cells. In addition, we investigate the mechanism of the 

self-generation by the tissue encapsulating the mold 

(BIO-TUBE).  

 

In the Department of Eat-Loss Medicine, in order to 

support "eating," which is the foundation of human life, 

we are conducting research to systematize the 

diagnosis, prevention, and treatment of "eating" as an 

academic discipline by approaching the problem of 

persistent inability to eat from the oral region, so that 

many people can live a full, healthy life. 

 

In the Department of Clinical Stem Cell Biology, we 

are conducting research for the development of a cell 
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therapy for the peri-implantitis. In addition, to produce 

regenerated cartilage and bone with high safety and 

usefulness, to realize production system and establish 

practical quality control and to promote the application 

of regenerated cartilage and bone, we are conducting 

research on development of novel scaffolds in cartilage 

and bone regeneration, development of 3-D 

reconstruction system for regenerated tissues, 

evaluation on biochemical and biophysical properties 

of regenerated tissues in vivo and clinical trials and 

application of regenerated cartilage and bones.  

 

Clinical Studies 
 

Of particular note is clinical studies started as a result 

of basic research. In Department of Bone & Cartilage 

Regenerative Medicine, a clinical study on bone 

implants into non-loading parts (IRB approval number 

#1310) was conducted on 10 patients successfully and 

a large-scale clinical trial was started across the nation. 

In project for cartilage regeneration, an investigator- 

initiated clinical trial “A clinical trial for the validation 

of safety and efficacy of the implant-type tissue-

engineered cartilage using autologous cells” was 

carried out. In addition, we have been preparing for a 

clinical study “a clinical study for the treatment of 

osteoarthritis of temporomandibular joint by 

autologous adipose-derived stem cell (AUASC-

TKY2017)” .  

As stated above, we are proceeding translational 

research aiming at clinical application of tissue 

engineering and regenerative medicine. Contribution to 

the Hospital  

 

Contribution to the Hospital 
 

Division of Tissue Engineering, as a cooperative 

research facility in the Hospital, opens expensive 

special machines that each laboratory cannot afford to 

equip with, such as a confocal laser scanning 

microscope, a cell analyzer and a cell sorter to the 

Hospital staff, letting them use with cost sharing. 

Various departments are conducting research using this 

facility.  
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Cooperative Unit of Medicine and  
Engineering Research 

 

 

Organization 

The University of Tokyo Hospital 

Cardiovascular Medicine, Nutrition and Metabolism, Surgical Oncology, Vascular Surgery, 

Artificial Organ and Transplantation, Cardiac Surgery, Thoracic Surgery, Neurosurgery, 

Urology, Orthopaedic Surgery, Oral and maxillofacial Surgery, Radiology, Tissue 

Engineering Unit, Department of Clinical Epidemiology & Systems, Bone & Cartilage 

Regenerative Medicine, Cartilage of Bone Regeneration, Department of 
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Engineering and System Science, Nuclear Engineering and Management, Chemistry and 
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Sciences, Pharmaceutical Sciences Laboratory of Chemistry and Biology, Center for Disease 

Biology and Integrative Medicine, Center for Disease Biology and Integrative Medicine 

Regenerative Medical Engineering, Center for Disease Biology and Integrative Medicine 

Clinical Biotechnology, Research Center for Advanced Science and Technology, Institute of 

Industrial Science 

 

※The following information is the same as that of the previous year for certain reasons. 

 

 

Introduction and Organization 
 

The application of an advanced bioscience to a new 

technical development of clinical medicine has 

become an important subject for research in the 21st 

century. We’ve established Cooperative Unit of 

Medicine and Engineering Research at The University 

of Tokyo Hospital to create a new research and 

education center, which cross-sectionally unites 

medicine with engineering research for the develop-

ment of a next generation medical technology. 

 

2002 June. The establishment of Cooperative Unit 

of Medicine and Engineering Research was approved 

by a hospital administration committee as a special 

practice unit that belongs to The University of Tokyo 

Hospital. 

2002 September. A steering committee of Co-

operative Unit of Medicine and Engineering Research 

was organized by representative members of relevant 

clinical departments. The committee made a decision 

of the following basic principles; recruitment for the 

participation to this unit should be, as a general rule, 

an open call for a joint project of clinical department 

and engineering or pharmaceutical research group in 

The University of Tokyo, an equipment/administration 

expense of a laboratory should be a responsibility of 
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the user, and a basic participation period to this unit 

should be three years and for the continued 

participation in the unit, a review and approve of the 

steering committee is indispensable. 

2002 October. An open call for participants to this 

unit started. There were 18 applications and the 

steering committee approved all projects after review. 

A liaison conference of Cooperative Unit of Medicine 

and Engineering Research was organized by a 

representative member of each project. Configuration 

of each project in a space of 554.4m2 that is consisted 

of a portion of the first floor and the basement of an 

administration building came to a decision by the 

conference. 

2003 May. The construction of Cooperative Unit of 

Medicine and Engineering Research was completed. 

The cost of the construction was shared by the 

participation groups. 

2003 May 22. The first research meeting of 

Cooperative Unit of Medicine and Engineering 

Research took place and research activities started. 

2004 September 3. The second research meeting of 

Cooperative Unit of Medicine and Engineering 

Research took place. 

2005 September 13. The third research meeting of 

Cooperative Unit of Medicine and Engineering 

Research took place. 

2006 December 21. The fourth research meeting of 

Cooperative Unit of Medicine and Engineering 

Research took place. 

2007 December 13. The fifth research meeting of 

Cooperative Unit of Medicine and Engineering 

Research took place. 

2009 December 3. The sixth research meeting of 

Cooperative Unit of Medicine and Engineering 

Research took place. 

2011 February 2. The seventh research meeting of 

Cooperative Unit of Medicine and Engineering 

Research took place. 

2011 December 17. The eighth research meeting of 

Cooperative Unit of Medicine and Engineering 

Research took place 

2013 January 25. Development forum of advanced 

medical seeds took place 

2014 January 24. Development forum of advanced 

medical seeds took place 

2015 January 22. Development forum of advanced 

medical seeds took place 

2016 February 2. Development forum of advanced 

medical seeds took place 

2017 February 2. Development forum of advanced 

medical seeds took place 

2018 February 1. Development forum of advanced 

medical seeds took place 

2018 October. Each lab was moved from the the 

first floor and the basement of an administration 

building, based on the decision of redistribution of 

hospital facility 

2019 February 18. Development forum of advanced 

medical seeds took place 

2020 January 21. Development forum of advanced 

medical seeds took place 

2021 February 10. Development forum of advanced 

medical seeds took place 

2022 February 4. Development forum of advanced 

medical seeds took place 

 

Research activities 
 

Development of Advanced Stereotactic Radiation 

Cancer Therapy System 

Department of Radiology  

Nuclear Professional School, Department of Nuclear 

Engineering and Management 

Department of Chemical System Engineering 

High Precision Stereotactic X-ray Cancer Therapy 

System. Development of Advanced Compact Electron 

Linear Accelerator for Cancer Inspection and Therapy 

The aim of this research is to apply the in-vivo 

visualization technique developed by our group in 

high-precision radiation therapy and to develop the 

motion prediction system for a real-time 

tumor-tracking radiation therapy. For the visualization 

of the treatment area during treatment, a 

four-dimensional cone-beam computed tomography 

(4D CBCT) reconstruction algorithm is developed by 

taking the anatomy or tumor motion analysis into 

account. In-treatment 4D CBCT requires the 

projection images acquired during treatment. The 

projection images are analyzed online, and compared 

with the reprojection images from the treatment 

planning CT or registration CT. The time lag due to 

the analysis can be compensated by the prediction 

using a multi-channel singular spectrum analysis. This 
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system will remove a delay problem during the 

real-time tumor-tracking radiation therapy, and will 

provide a safer radiation therapy than the current ones 

because this will be able to detect an irregular 

breathing motion of the tumor. 

 

Research and development of micro-neurosurgical 

robotic systems 

Department of Neurosurgery, The University of Tokyo 

Hospital 

Mitsuishi Laboratory, Department of Mechanical 

Engineering, School of Engineering 

Development of micro-neurosurgical robotic systems 

and advanced microscopic image processing for 

autonomous surgical task recognition. 

 

Development of Support Systems for Risk 

Reduction in the Clinical Process  

Chemical System Engineering 

Center for Epidemiology and Preventive Medicine 

Our specific targets are research and education on the 

integration of biological and clinical information 

including genome. In particular, we focus on 

establishment of personalized medicine as translation-

al research, selection of drug targets by proteomics, 

interpretation of transcriptional regulations and drug 

development by targeting transcriptional factors in 

metabolic and cardiovascular diseases. Also, analyses 

of genomic functions, clinical safety monitoring by 

clinical database and assessments of clinical 

information systems are conducted. 

 

Project of Neutron Capture Therapy & Innovation 

of DDS for Cancer 

Department of Cardiothoracic Surgery, Graduate 

School of Medicine 

Institute of Engineering Innovation, School of 

Engineering 

Department of Bioengineering, School of Engineering 

 

In order to control and eliminate human cancers, we 

develop the neutron capture therapy (NCT) using 

small neutron accelerator equipped to hospital and 

also aim to augment cancer therapy combined with 

approaches of Drug Delivery System. We develop the 

tumour specific drug delivery systems entrapped 

boron or gadolinium compounds as neutron capture 

agents (WOW emulsion, Nano-micelle, Cationic 

Polyplex). 

Development of adhesion barrier materials using a 

new animal model of liver-peritoneal adhesion 

Artificial Organ and Transplantation Division, 

Department of Surgery, Graduate School of Medicine, 

University of Tokyo 

Hepato-Biliary-Pancreatic Surgery Division, 

Department of Surgery, Graduate School of Medicine, 

University of Tokyo 

Organs and Biosystems Engineering Laboratory, 

Institute of Industrial Science, The University of Tokyo 

Division of Biomedical Equipment and Biomaterials, 

Center for Disease Biology and Integrative Medicine, 

Graduate School of Medicine, The University of Tokyo 

Department of Chemical System Engineering, 

Graduate School of Engineering, The University of 

Tokyo 

Department of Bioengineering, Graduate School of 

Engineering, The University of Tokyo 

Adhesions between liver and other organs are an 

important issue in the cases of second surgeries such 

as hepatic resection. Adhesions extend operative 

duration; in addition, they increase the risk of 

surgeries. Thus, it is important to avoid adhesions at a 

first surgery. However, no one report both the animal 

model and adhesion barrier materials of liver adhesion. 

We try to develop a new adhesion model by hepatic 

resection, instead of a usual peritoneal abrasion model. 

Also, we develop new materials for preventing the 

adhesions. 

 

Development of gene therapy of cardiovascular 

therapy by polymeric micelles. 

Department of Vascular Surgery, Division of Tissue 

Engineering, The University of Tokyo Hospital 

Kataoka Laboratory, Department of Materials Science 

and Engineering, Graduate School of Engineering, 

The University of Tokyo 

To achieve effective and safe in vivo gene therapy of 

cardiovascular and vascular diseases, we are 

developing non-viral gene vectors based on 

nano-scaled polymer assemblies (polymeric micelles). 

Polymeric micelles, which are spontaneously formed 

from block copolymers, have a core containing 

packaged genes surrounded by biocompatible poly 
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(ethylene glycol) (PEG) palisades, and a variety of 

pilot molecules can be installed on the surface of 

polymeric micelles. This "virus-mimicking" 

nanoparticles might achieve efficient gene transfer to 

the targeted tissues or cells because of protection of 

the loaded DNA from nuclease attack, their lowered 

non-specific interaction with proteins and cells and 

facilitated internalization by the targeted cells through 

specific interaction of the pilot molecules. Currently, 

our research has been focused on in vivo gene transfer 

to artery walls and muscles using polymeric micelles 

incorporated genes. 
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1. Organization 
 

Genomic Research Support Center was established 

in 2017 to support appropriate and harmonious 

achievements of advanced genomic researches at the 

University of Tokyo Hospital. Genomic Research 

Support Center deals with cancer, life-style disease, 

hereditary disorders, and so on. This center is directed 

by Professor Yutaka Osuga. Experts of these fields, 

including Associate Professor Nobuhiro Shojima, 

participate in the activities as follows; (1) large scale 

analysis of genomes utilizing next generation 

sequencers and establishment of pipelines of genome 

informatic analysis, (2) elucidation of hereditary 

factors and pathogenesis of various diseases, (3) 

integrated research and education of genomic and 

clinical information, (4) analysis of polymorphism 

and mutation of genes involved in susceptibility and 

response to treatment in various diseases such as life-

style disease, and (5) establishment of database and 

integrated data mining of associated clinical 

information.  

 

2. Activities 
 

In collaboration with RIKEN, we have identified 

genetic variations conferring susceptibility to type 2 

diabetes, myocardial infarction and renal dysfunction 

in the Japanese population from the genome-wide 

association study (GWAS) results. We identified type 

2 diabetes – associated loci, including missense 

variants in genes related to insulin secretion (GLP1R). 

To examine type 2 diabetes risk in East Asian 

individuals, our team carried out a meta-analysis of 

GWAS data from over 400,000 individuals. We 

identified 61 loci that are newly implicated in 

predisposition to type 2 diabetes. (Nature, 2020, 582, 

240-245). 

In collaboration with the Osaka University, RIKEN 

and BioBank Japan, we assembled an ancestrally 

diverse collection of GWAS of type 2 diabetes 

through the UK Biobank, AGEN T2D and the 

Diabetes Meta-Analysis of Trans-Ethnic association 

studies (DIAMANTE) Consortium. Multi-ancestry 

GWAS meta-analysis identified multiple loci 

attaining stringent genome-wide significance, which 

were delineated to multiple distinct association 

signals (Nat Genet. 2022, 54(5):560-572). As 

expected, ancestry-specific genetic risk score (GRS) 

performed best in test GWAS from their respective 

ancestry group. Multi-ancestry meta-analysis 

maximizes power to detect association signals that are 

shared across ancestry groups. By modeling 

heterogeneity in allelic effects across ancestries, our 

meta-regression approach can also allow for 

association signals that are driven by ancestry-

specific causal variants, although power will be 

limited by the sample size available in that ancestry 

group. 

In collaboration with the Osaka University, RIKEN 

and BioBank Japan, we profiled serum metabolites of 

persons with type 2 diabetes with both diabetic 

retinopathy and diabetic kidney diseases using a 

comprehensive non-targeted metabolomics approach 

with mass spectrometry. We compared the abundance 

of the serum metabolites between the persons with 

type 2 diabetes with multiple complications and 

without any complications, identifying five 

metabolites, including N-acetylneuraminic acid 
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significantly increased in those with the complications 

(Commun Med. 2023, 9;3(1):5). Our metabolome 

analysis identified the serum metabolite features of 

the persons with type 2 diabetes with the 

complications, which could potentially be used as 

biomarkers. 

We conducted whole genome sequence and 

analyzed the sequence data of over 2,000 subjects 

with type 2 diabetes in collaboration with the Osaka 

University, RIKEN and BioBank Japan. We are 

developing the methods to predict diabetic 

complications and deterioration of diabetes by 

bioinformatics algorithms including the Penalized 

regression method, often used in machine learning 

and public OmiX database.  

 

In collaboration with Department of Clinical 

Genomics, we supported the meetings and expert-

panel regarding cancer and rare diseases. We had 

clinical and genomic WEB conference with hospitals 

related to cancer treatment. 

We shared genomic data with researchers about 

type 2 diabetes association study, Set3 (121,950 

controls, 18,688 cases) and Set4 (7,065 controls, 

2,483 cases) through national bioscience database 

center, NBDC (https://humandbs.biosciencedbc.jp/

hum0014-v18#diabet3). 

We made paper to inform for the participants of the 

research on ‘Realization of personalized medicine for 

Metabolic syndrome related disease.’ in collaboration 

with research ethics support center. 

We used panel analysis applying next-generation 

sequencer and revealed the genetic diagnosis on 

extreme phenotypes of diseases related to life-styles 

including, maturity onset diabetes of the young and 

lipodystrophy and predicted the prognosis and 

selected effective therapies. 
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Introduction and Organization 
 

A wide variety of clinical and scientific research is 

being conducted at The University of Tokyo Hospital 

and Faculty of Medicine. When using samples obtained 

from patients through surgery and laboratory tests, 

researchers of each department have obtained informed 

consent for the research and stored the samples in their 

own laboratory. To utilize valuable resources more 

effectively, the center specialized in collecting and 

storing samples is needed. The University of Tokyo 

Hospital is one of the core hospitals to promote cancer 

genomic medicine in Japan and is required to equip 

biobank to store tissue samples of multiple organs.  

In these settings, a working group has started to work 

on the establishment of BioResource Center since 2020. 

Members from the Departments of Clinical Genomics, 

Pathology, Clinical Laboratory and Surgery, as well as 

experts in basic medical research, discussed how to 

inform and obtain consent of the patients, details of 

tissue sampling and storing protocols, and the process 

of utilizing samples in medical research. After the 

approval by Hospital Executives, BioResource Center 

was established as one of the Clinical Research 

Services of the University of Tokyo Hospital on Apr 1, 

2021. This BiorResource Center Project was also 

approved by Research Ethics Committee of the Faculty 

of Medicine on Aug 16, 2021. 

Samples, clinical information, and research data with 

written informed consent of the patients are stored in 

the center and are utilized in the research approved by 

Research Ethics Committee. Staffs of the center and 

representatives of clinical departments also hold a 

committee to review the research protocols to check 

whether the use of the stored samples is appropriate. 

 

Clinical activities 
 

Three doctors (director, deputy director and a staff) and 

two project academic specialists are in charge of the 

activity. We work together with Department of Surgery, 

Pathology, Clinical Laboratory and Surgical Center in 

obtaining patients’ consent and collecting samples. 

Members of the Office of Research Support also 

support us in the management of the center. 

In FY2021, we worked on the sampling protocols, 

developed a system and a database to collect the 

information of patients’ consent and stored samples, 

and set up a laboratory. Sampling of peripheral blood 

and tissues started in March 2022. At the end of 

FY2022, samples from 300 patients were collected and 

stored. In November 2022, scheme for medical 

research using samples stored in BioResource Center 

was approved by Research Ethics Committee of the 

Faculty of Medicine, making the researchers in the 

hospital available for the stored samples.     

BioResource Center freezes and stores DNA and 

plasma extracted from peripheral blood and paired 

normal/tumor tissues. Sample information such as 

patient’s age, sex and cancer type are also collected. 
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The center will cover patients of Internal Medicine who 

suffer from lifestyle diseases and intractable diseases 

and pediatric patients in the future. 

 

Teaching and Research activities 
 

In FY2023, we offered samples for the whole-genome 

analysis conducted as a national research project. We 

hope to expand our activities in research as well as 

educating specialists on banking method in the coming 

year. 

 

References 
 

None 
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Department of Clinical Research 
Governance 

 

 

Director & Project Professor 

Junji Moriya, M.D., Ph.D. 

Research Associate 

Kazuyoshi Ichihashi, Ph.D. 

 

※The following information is the same as that of the previous year for certain reasons. 

 

Website http://www.h.u-tokyo.ac.jp/english/centers-services/organization/l4/ 
researchgovernance.html 

 

 

History and Overview of the 
Organization 
 

The Department of Clinical Research Governance 

was established independently from the Clinical 

Research Support Center on January 1st, 2015, for the 

management of clinical research. The aim of the 

department is an appropriate and rapid response to 

various issues surrounding clinical research in recent 

years, to prevent problems related to research ethics 

and research misconduct, and to promote highly 

reliable clinical research. The intention of the 

Department of Clinical Research Governance is to 

establish a system that would enable the University of 

Tokyo Hospital to take the initiative in managing and 

promoting clinical research so as to ensure the 

reliability of clinical research and compliance with the 

ethics of clinical research promoted by university 

hospitals providing advanced medical care. 

The Department of Clinical Research Governance is 

now composed of three offices: 1) Office of Strategic 

Planning and Promotion, 2) Office of Research 

Integrity and Promotion, and 3) Office of Clinical 

Compliance. These offices mutually cooperate to 

promote and strengthen governance functions within 

the hospital. 

 

The following activities are carried out by the 

Office of Strategic Planning and Promotion ; (1) 

formulating comprehensive strategies for research and 

development at the University of Tokyo Hospital, (2) 

adopting the role of administrative headquarters when 

publicly applying for large-scale research projects, (3) 

serving as a liaison for consultations regarding the 

acquisition of research funds and intellectual 

properties, (4) examination financial self-reliance 

strategies of the clinical research base, (5) discovering 

needs and seeds in clinical practice, (6) investigating 

research activities at the University of Tokyo Hospital 

and creating a database, (7) collecting clinical 

research information from external organizations, (8) 

activities related to conflicts of interest at the 

University of Tokyo Hospital, (9) clerical work related 

to the Advanced Medicine Development Support 

Management Committee, and (10) clerical work 

related to the Special Clinical Research Steering 

Committee. 

The activities of the Office of Research Integrity 

and Promotion are as follows; (1) responding to 

problems related to research ethics and research 

misconduct, (2) educational activities for clinical 

researchers; and (3) the dissemination of workshop 

summaries. 

The activities of the Office of Clinical Compliance 

are as follows; (1) auditing of clinical researches and 

clinical trials, (2) integrated management of 
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outsourced auditing, (3) integrated management of 

audit results of the University of Tokyo Hospital, and 

(4) educational workshops and guidance related to 

auditing. 

The Department of Clinical Research Governance 

consists of one director (a full-time post), one 

Research Associate/URA in the Office of Strategic 

Planning and Promotion, three staffs (2 auditors and 

one temporary staffs (an auditor staff) in the Office of 

Clinical Compliance, and two staffs in the Office of 

Research Integrity and Promotion as of March 2022.  

 

Activities 
 

The Office of Strategic Planning and Promotion has 

undertaken the following activities in the fiscal year 

2021. 

1) Coordination of organization for clinical 

trials/researches; assisting the holding of Specified 

Clinical Research Steering Committee and the 

Specified Clinical Research Auditing Committee, and 

assisting the preparation of reports on clinical research 

activities as the Clinical Research Core Hospitals 

under the Medical Care Act (Act No. 205 of July 30, 

1948) for surveys conducted by the Ministry of Health, 

Labor and Welfare (MHLW). 

2) Others; investigations of research paper publication 

activities, co-operating the “Forum for Development 

of Seeds for Advanced Medicine”, etc. 

 

 The Office of Clinical Compliance has undertaken 

the following activities in the fiscal year 2021. 

1) Audit activities; as regard to trials/researches 

conducted by the University of Tokyo Hospital, the 

office conducted a total of eight trials (six audits for 

investigator-initiated clinical trials, and two audits for 

Specified Clinical Researches).  

2) Consolidating information; the office collected all 

the information on audit results including directly 

outsourced by principal investigators, and has been 

centrally managing the GCP inspections findings 

conducted at the University of Tokyo Hospital. 

3) Preparing documents; the office prepared 

documents of SOP in general auditing, templates for 

auditing of each trial, start-up meetings, and protocols, 

along with maintenance of existing checklists. 

4) MHLW program for educational workshops and 

guidance related to auditing; the office has a central 

role in performing workshops in the fiscal year 2021, 

and held a beginners workshop in September 2nd and 

3rd, and a mid-career workshop in November 18th and 

19th. 

 

The Office of Research Integrity and Promotion has 

undertaken the following activities in the fiscal year 

2021. 

1) Collecting and disseminating information for 

clinical quality assurance; the office has sent a total of 

six e-mails for all personnel in the University of 

Tokyo Hospital, along with disclosing a total of 16 

information in the website of the Department of 

Clinical Research Governance. 

2) Educational activities for clinical researchers; the 

office has held an e-learning seminar regarding to the 

management of conflict of interest and quality 

assurance in clinical researches (there were 1935 

participants in a Step1 seminar, and 1888 participants 

in a Step2 seminar). 

3) Promotion of activities for research integrity; the 

office has engaged in creating a team for supporting 

activities regarding to QMS in investigator-initiated 

clinical trials conducted in the University of Tokyo 

Hospital. The team consists of members of the Office 

of Research Integrity and Promotion, and the Clinical 

Research Promotion Center. The team extracted 

problems and points to consider as to working flows 

of collecting and reporting information for deviations 

or misconducts of clinical trials performed in the 

University of Tokyo Hospital. 
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Department of Healthcare 
Information Management 

 

 

Professor 

Kazuhiko Ohe, M.D.,Ph.D. 

Associate Professor 

Kayo Waki, M.D.,Ph.D.  Yoshimasa Kawazoe, M.D.,Ph.D. 

Lecturer 

Shinichiro Yokota, PHN,RN,Ph.D., Hidenao Atarashi BMET, Ph.D. 

 

Homepage  http://www.m.u-tokyo.ac.jp/medinfo/ 
 

 

Introduction and Organization 
 

 In order for the University of Tokyo Hospital to respond 

strategically and quickly to various changes in the 

medical system and changes in the university hospital 

organization, and to operate by making maximum use of 

medical information, In 2003, the hospital management 

support departments, which had been separated into the 

Central Medical Information Department, New Hospital 

Development Planning Office (hospital measures), 

Management Improvement Planning Office (hospital 

measures), Medical Affairs Division, and 

Administration Division, were integrated and 

established in 2003. It was newly established in April 

2013. The predecessor of the Central Medical 

Information Department was the Information Processing 

Department, which was established at the University of 

Tokyo Hospital in 1975 as an in-hospital measure. In 

1983, the Ministry of Education (at that time) officially 

established the Central Medical Information Department 

as one of the central medical facilities of the University 

of Tokyo Hospital. 

 At the same time, it became possible to accept doctoral 

course students as the first graduate school of basic 

medicine. The first professor and director of the Central 

Medical Information Department was Shigemasa 

Kaihara (deceased), who established medical 

informatics in Japan, and is currently the second 

generation. In 1997, Professor 1 and Assistant Professor 

1, who had been affiliated with the Central Medical 

Information Department, began to focus on graduate 

school, and in 2003, as mentioned above, it became the 

Planning Information Management Department. For the 

relationship with the Graduate School of Medical 

Informatics, please refer to the Medical Informatics 

section of the Department of Social Medicine. 

 In addition to procuring, developing, implementing, 

and operating general hospital information systems and 

comprehensive medical information network systems 

centered on electronic medical record systems, the 

Planning Information Management Department also 

handles systems that support clinical research and 

medical safety management. We are currently 

developing a system for this purpose. In addition to 

strategically managing and analyzing information 

throughout the hospital and providing operational 

support based on this information, the hospital is also 

responsible for formulating mid- to long-term plans, 

supporting their implementation, and coordinating plans. 

 

 

Activities 
 

 Regarding medical information systems, we updated 

the system in fiscal year 2017 (2017/12/28-2018/01/04) 

and updated our unique ordering system and electronic 

system, which we have been using since 1994 and have 

continued to improve and update. We stopped using the 
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medical record system and updated it to the Fujitsu 

EgMAING-GX series package system. As it was a 

complete system update, there were some difficulties 

with data migration, and operations were disrupted at the 

beginning of the update, but it took several months to get 

things under control and up and running. 

In addition, we have been participating in the project as 

a cooperating organization of MID-NET, a medical 

information database infrastructure development project 

that is a joint project between the Pharmaceutical and 

Food Bureau of the Ministry of Health, Labor and 

Welfare and PMDA. We have started taking orders. 

In addition, the national university hospital disaster 

medical data backup system, which has been in 

operation since 2014, continued to be operated by our 

department as the main care department in 2017, and was 

completely updated in 2019. 

 A medical human resources development project 

managed by the Ministry of Education, Culture, Sports, 

Science and Technology began in the middle of 2017, 

and faculty members from this department (Specially 

Appointed Lecturer Ida and Assistant Professor Yamada) 

are participating in the steering committee to support the 

promotion of the project. Details are available at 

https://hep.m.u-tokyo.ac.jp/cms/. 

The Ministry of Education, Culture, Sports, Science and 

Technology's Human Resources Development Project 

for Utilizing Medical Real Data began in 2019, and 

Miyake and Kubota were hired as specially appointed 

assistant professors in this department, and are in charge 

of curriculum creation and management together with 

Seki, the assistant professor in charge. Lectures and 

practical training are mainly held on Saturdays as part of 

the adult education course, and details can be found at 

https://www.med-rwd.jp/. 

 

Research activities 
 

 Please refer to the Department of Social Medicine and 

Medical Informatics. 
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University Hospital Medical 
Information Network (UMIN) 
Center 

 

 

Professor 

Takahiro Kiuchi, M.D., Ph.D. 

Associate Professor 

Tsuyoshi Okuhara, Ph.D., M.P.H. 

Instructor 

Hiroko Okada, R.N., Ph.D., M.P.H. 

Eiko Goto, R.D., Ph.D., M.P.H. 

Rie Yokota, Ph.D., M.P.H. 

 

Homepage  http://www.umin.ac.jp/ 
 

 

Introduction and Organization 
 

The University hospital Medical Information Network 

(UMIN) (the original name was the University Medical 

Information Network), was established in 1989.  

While general-use computer systems were implement-

ed at all national university hospitals around the end of 

the Showa era (late 1980s), Dr. Shigekoto Kaihara, 

chair and professor at the Hospital Computer Center, 

University of Tokyo Hospital, led a project to connect 

these computer systems in a network in order to share 

information for better communication.  Finally, the 

Ministry of Education, Culture, Sports, Science and 

Technology approved a budget to initiate the UMIN 

Center. The UMIN Center was founded within the 

Hospital Computer Center, University of Tokyo 

Hospital, and was officially opened in March 1989.  

Dr. Tsunetaro Sakurai became an associate professor as 

the first full-time UMIN staff.  The following are the 

objectives of the UMIN Center, as initially outlined in 

1989 (No.6 was added later): 

1.  Provide up-to-date information for healthcare 

professionals 

2.  Promote digitalized communication among health-

care professionals 

3.  Support collaborative projects among university 

hospitals 

4.  Support collaborative medical research 

5.  Standardize data format and support data collection 

6.  Support medical education and clinical training 

 

The original UMIN system utilized an N1 protocol, 

which was developed in Japan and was the only 

solution at the time to connect general-use computers 

of the five major computer vendors in Japan, although 

it was poor in function, supporting only line-mode, 

character-based terminals. 

In 1994, we launched a service through the Internet, 

and it began to spread in those days.  The number of 

UMIN users gradually increased, mainly in the E-mail 

service. 

In 1996, Dr. Takahiro Kiuchi took up a new post while 

Dr. Sakurai was promoted to professor at Hokkaido 

University. Dr, Kiuchi updated the system to be web-

based.  With the rapid spread of the Internet in Japan, 

UMIN users dramatically increased.   
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The UMIN Center subsequently started to provide three 

major information services: (1) the ELBIS (Electronic 

Library for Biomedical Sciences) as of 1997, (2) the 

INDICE (Internet Data and Information Center of 

Clinical Research) as of 2000, and (3) the EPOC 

(Evaluation System of Postgraduate Clinical Training) 

as of 2004.  

In April 2002, the UMIN Center became an 

independent entity, with the adjusted name of 

University Hospital Medical Information Network 

Center, as per an internal arrangement at the University 

of Tokyo Hospital.  In 2003, a budget for a new 

professor position was officially approved by the 

Ministry of Education, Culture, Sports, Science and 

Technology. Then, Dr. Kiuchi was promoted to become 

the first professor of the UMIN Center on April 1, 2004. 

The UMIN Center became part of the Faculty of 

Medicine, as the Department of Health Communication, 

School of Public Health, which was established in April 

2007.  

 

Clinical Activities 
 

Although the UMIN Center is one of the central 

medical examination and treatment institutions of the 

University of Tokyo Hospital, the center does not 

provide direct patient care services, but provides 

services for medical researchers and practitioners 

throughout Japan.  We currently have about 470,000 

registrants, and approximately 120,000,000 monthly 

website accesses, which is currently in the scale of the 

world’s highest access rates.  The service extends to 

study / education / medical examination and treatment 

/ hospital duties and encompasses many divergences as 

indicated below: 

 

 Research: http://www.umin.ac.jp/research 

AC:  Information for Academic Conferences 

ELBIS:  Electronic Library for Biomedical 

Sciences 

FIND:  Fund Information Database 

INDICE:  Internet Data and Information Center of 

Clinical Research 

ROCOLS: Recruiting System for Our Colleagues’ 

and Students’  

CTR: Clinical Trial Registry 

ICDS: Individual Case Data Sharing System 

 Education: http://www.umin.ac.jp/education 

CC-EPOC:  Clinical Clerkship E-Portfolio of Clinical 

Training 

PG-EPOC:  E-Portfolio of Clinical Training 2 

Debut2:  Dental Training Evaluation and 

Tabulation System 

L: E-learning system 

ARIA: Online Recruiting System for General 

Use 

 

 Medical Examination and Treatment 

http://www.umin.ac.jp/uhosp/ 

 Intoxication database 

 Ministry of Education, Culture, Sports, 

Science and Technology document public 

information system 

 National university hospital-related medical 

dispute report 

 Lists for people and committees 

 Various government official appointments, 

administrative websites and ML 

 

 General Services 

(1) General information and search 

 Medical / biology related websites  

 Medical terminology 

 A medical research organization / medical 

institution database 

(2) Services for information providers 

 Web service for public 

 Web service for members 

 Website preservation service 

(3) Communication support 

 E-mail 

 Listserv 

 Discussion board 

 File exchange 

 

Teaching Activities 
 

Please refer to Department of Health Communication 

for information about graduate and undergraduate 

education.  

 

Research Activities 
 

Please refer to Department of Health Communication 

for information about research activities. 
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Department of Disaster Medical 
Management 

 

 

Professor 

Kent Doi, M.D.,Ph.D. 

Assistant Professor 

Hiroko Yuzawa M.D.,Ph.D. Kengo Hiwatashi M.D. 

 

Homepage  https://www.h.u-tokyo.ac.jp/patient/depts/dmm/ 
 

 

Introduction and Organization 
 

Responding to the Great East Japan Earthquake in 

2011, the University of Tokyo Hospital has decided to 

set out to establish “disaster medical management 

studies” in terms of need not only to provide medical 

treatment at the time of disaster but also to develop a 

new academic field that provides bird’s-eye view on 

overall disaster medicine. In March 2012, we made an 

announcement to establish “Department of Disaster 

Medical Management” in the Public Comment. 

In July 2012, Associate Professor Dr. Hiroyuki 

Nakao was assigned the post as the first General 

Manager of the Department of Disaster Medical 

Management.  Afterwards, in January 2015, Profes-

sor Dr. Tadashi Iwanaka, the Hospital Vice Director, 

was assigned the post as the second General Manager.  

In April 2015, Professor Dr. Masaomi Nangaku, the 

Hospital Vice Director in charge of crisis management 

and disaster prevention, was assigned the post as the 

third General Manager.  In 2021, Professor Kent Doi 

has been assigned the post as the General Manager of 

the Department of Disaster Medical Management and 

was appointed as the chairman of the in-hospital 

Disaster Prevention Committee. 

This department belongs to the Central Clinical 

Facilities Division and is involved in activities within 

this hospital and inside/outside of the University. 

In order to establish disaster medical management 

studies, we are aiming at 1) fostering leaders who can 

develop plans for disaster medicine and educate 

personnel engaged in disaster medicine, 2) relation-

ship building with relevant institutions for establishing 

a system for the University of Tokyo Hospital to lead 

disaster medicine and 3) developing a system as a 

base of formation of organizations at the time of 

disaster. 

 

Clinical activities 
 

Since 2012, the Disaster Prevention Committee 

carries out planning and conduct the University of 

Tokyo Hospital Comprehensive Disaster Drill 

regularly.  Drills of launching a new earthquake early 

warning system, building hospital headquarter for 

disaster control, reporting in-hospital damage situation, 

establishing triage and casualty clearing station, triage 

and rescue of mass casualties, were performed yearly 

with cooperation of the University of Tokyo, the 

Metropolitan Tokyo Fire Department, and the Ministry 

of Health Labor and Welfare. 

 

Teaching activities 
 

The Center provides education regarding disasters to 

new employees and supports disaster-related training 

activities in each department of the hospital. As for 

off-campus educational activities, the center provides 

support for planning disaster drills at other hospitals 

and gives educational lectures. 
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Research activities 
 

We are seeking ways of cooperation between 

institutions through workshops with relevant 

institutions from the perspective that day-to-day 

cooperation with relevant institutions can be also 

utilized at the time of disaster. We consider that it can 

be also utilized for cross-business formation of 

organizations at the time of disaster.  
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Laboratory of Molecular 
Biomedicine for Pathogenesis 

 

 

Associate Professor 

Satoko Arai, Ph.D. 

 

Official Website  http://tmlab.m.u-tokyo.ac.jp/ 
 

 

Research 
 

Our laboratory focuses on clarification of the 

pathogenesis of various diseases and the related 

physiological machineries in cellular and molecular 

aspects. Based on our technical advantage in gene 

manipulation via gene knockout and transgenesis, we 

give high priorities to in vivo analyses. This will 

definitively contribute to the direct therapeutic 

application of our findings. Since our rationale is to 

challenge to uncharacterized disease mechanisms and 

physiologies, we will not restrict our interest, strategy 

or technique employed, in certain specific field. 

Rather, we will expand our research area by 

establishing different collaborations with a broad 

spectrum of researchers. We believe this fits to the 

policy of the CDBIM, which aims the development of 

a comprehensive science including the fundamental 

and clinical medicines, and the biotechnology. Overall, 

we will attempt to discover novel biological insights 

rather than to study details of previously characterized 

physiologies, by targeting molecules newly identified 

by ourselves. Now, we are focusing on the following 

major projects. 

 

AIM (Apoptosis Inhibitor of Macrophage) as a master 

switch to various modern diseases. 

The rapid change in lifestyles and eating habits in 

today’s society are thought to be the cause of various 

disorders; metabolic syndrome and lifestyle-related 

diseases increase the risk of developing obesity, 

diabetes, and cardiovascular disease; a fatty liver leads 

to NASH and liver disease, may result in liver cancer; 

autoimmune disease followed by obesity, chronic 

renal failure, and Alzheimer’s disease are considered 

as well.  We hypothesize that such various modern 

disorders, seemingly unrelated at first sight, share the 

common underlying pathological condition and 

mechanism, and the group of molecules exists as the 

master switch, regulating the varied conditions. 

We found a soluble apoptosis inhibitor factor 

largely produced by tissue macrophage, named AIM 

(apoptosis inhibitor of macrophage).  Our recent 

studies showed that AIM plays an important role in 

regulating the pathological condition of the modern 

diseases. 

AIM is produced by macrophage and largely 

presents in bloodstream as a soluble molecule.  Once 

AIM is incorporated into adipose tissue, it progression 

of obesity.  However, when this process undergoes 

effectively and excessively under the obese condition, 

oppositely to control the progression of obesity, 

chronic inflammation of adipose tissue and insulin 

resistance are triggered and Type II diabetes and 

atherosclerosis are worsen.   

Moreover, because AIM binds to IgM in blood-

stream, it leads to production of various auto-

antibodies, especially under the obese condition.  

This suggests that the obesity is the cause of 

autoimmune disease.  Other studies showed that liver 

disease, cancer, and kidney disease worsen under low 

concentration of AIM.  It is suggested that the 

concentration of AIM in bloodstream differentiates the 

outcome and the risk of getting various diseases.   

The project was accepted for Advanced Research 

and Development Programs for Medical Innovation, 

Leading Advanced Projects for medical innovation 
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(LEAP) 2019 (FY2019-2023), on Japan Agency for 

Medical Research and Development (AMED).  

Finding the mechanism on the regulation of AIM 

activity will shed light on developing a diagnostics 

and potential treatments to modern diseases.  We will 

focus on the details of involvement of AIM to the 

various diseases by generating a mouse model.  Also, 

cohort study is carried out using and analyzing the 

human specimen, aiming to develop a novel drug 

treatment.  

Additionally, we worked on the project regarding 

the development of novel therapy against the 

infectious diseases based on the phagocytic 

mechanism, founded by Research Program on 

Emerging and Re-emerging Infectious Diseases 

(AMED FY2020-2021).  

 

Lab Activities 
 

We believe that the following three things are essential 

for research in medical biology: ideas, strategies, and 

experimental techniques. Therefore, the goal of our 

education is to let the students acquire as wide range 

of techniques as possible during their Master/PhD 

courses and to cultivate ideas and strategies for 

research during their postdoctoral period. In addition, 

since the establishment of our laboratory in 2006, we 

have been constructing an international research 

environment by regularly organizing a series of 

seminars by leading overseas researchers and creating 

as many opportunities as possible for young 

researchers to have discussions in English, based on 

the extensive friendships cultivated by Professor 

Miyazaki's long-term overseas research experience. In 

addition, we regularly hold joint meetings with 

universities in Japan and abroad to exchange each 

other's research progression and to explore the 

development of research through multifaceted 

discussions, as well as to provide opportunities for 

students to present and discuss their research and to 

interact with researchers. This year's seminars and 

meetings were postponed in view of the situation 

under the COVID-19. 

 

Publications 
 

1. Matsuura T, Maehara N, Hirota A, Eguchi A, 

Yasuda K, Taniguchi K, Nishijima A, Matsuhashi 

N, Shiga Y, Ishii R, Iguchi Y, Tanabe K, Arai S, 

& Miyazaki T. Two independent modes of kidney 

stone suppression achieved by AIM/CD5L and 

KIM-1. Commun Biol. 5:783 (2022).  
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Laboratory of  
Structural Physiology 

 

 

Lecturer 

Sho Yagishita, M.D. Ph.D.  

 

Homepage  http://www.bm2.m.u-tokyo.ac.jp/ 
 

 

Introduction and Organization 
 

The Center for Disease Biology and Integrative 

Medicine (CDBIM) has been established in 2003, and 

elected Dr. Kasai as the professor of the Division of 

Basic Medical Sciences (2) of CDBIM in July of 2004. 

Dr. Kasai was in the National Institute for 

Physiological Sciences, and officially took office in the 

University of Tokyo in November, 2005. The Kasai 

laboratory has moved to the first building of Faculty of 

Medicine in January, 2006. It belongs to the Section of 

Functional Biology in the Graduate School of Medicine. 

Its name has been changed from Division of Biophysics 

to Laboratory of Structural Physiology in the April, 

2008. Dr. Kasai has also appointed as a principal 

researcher in the International Research Center of 

Neurointelligence (IRCN), the Institute of Advanced 

Studies of the University of Tokyo since it has 

established in 2017.10, and the laboratory is 

cooperating the activity of IRCN. Dr. Kasai retired in 

March 2022.  

The 6 members of our laboratories in the April of  

2022 are Sho Yagishita (Lecturer),  Mio Tajiri (Project 

Researcher), Sachio Umemoto (Project Researcher), 

Hidefumi Ohmi (M2), and as technical staffs, 

Masayoshi Asaumi, and Akiko Abe. 

Teaching activities 
 

We gave two lectures of physiology for 

undergraduate students, was responsible for one 

student experiment, one lecture of physiology and 

neuroscience for master course students. One 

undergraduate student joined the activity of our 

laboratory for free quarter (FQ). 

 

Research activities 
 

We analyze monoamine functions in the brain at 

multiple levels of the molecular, cellular, and system 

by combining several experimental techniques 

including two-photon excitation microscopy, 

molecular biology, electrophysiology, behavioral 

experiments and animal MRI.  

 

Dopamine sends dense projection to the nucleus 

accumbens, which mainly consists of the neurons 

express dopamine type 1 receptors (D1 neurons) and 

D2 receptors (D2 neurons). When an unexpected 

reward is given in reward-based conditioning learning, 

dopamine exhibits transient increase from the steady 

state, which driving classical conditioning learning in 

which a conditioned stimulus (CS) such as sound is 

associated with a reward (unconditioned stimulus, US) 

such as water. After the conditioning, animals predict 

rewards from CS and elicit conditioned reflexes. 

Furthermore, dopamine exhibits transient decrease 

when the expected rewards do not come. We have 

previously shown that the D2 receptor detects this 

transient decrease in dopamine. We also had identified 

a time window in brain slices in which transient 

increases in dopamine are detected by D1 neurons. 

Along with this, we found learned behaviors and 

relevant neural circuits that correspond to this time 

frame (Ref. 1).   
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Introduction and Organization 
 

The Division tightly collaborates with Faculty of 

Engineering. Prof. Ito charged at Department of 

Chemical System Engineering and Bioengineering. 

Associate Professor Harada charged at Department of 

Mechanical Engineering and Bioengineering. 

 

Teaching activities 
 

Prof. Ito and Associate Prof. Harada are sharing duties 

for undergraduate and graduate students of both 

Graduate School of Medicine and Graduate School of 

Engineering. They give lectures on biomedical 

engineering at Graduate School of Medicine. Prof. Ito 

gives a lecture concerning biosystem engineering, 

separation technology I, biotechnology II, Basic 

Biology, and Overview of Chemical Bioengineering at 

the Chemical System Engineering course and Bio-

engineering course at Graduate School of Engineering 

School. Associate Prof. Harada teaches at the courses 

titled Bioengineering Exercise for Social 

Implementation 1・2, Engineering Competency III –

Summer Camp–, Engineering Competency I –PBL–，

Basic Biology，Overview of Mechano Bioengineering, 

and Clinical Biomechanics. 

 

Research activities 
 

Biomaterials are one of important keys in medicine 

and medical engineering. In the field of tissue 

engineering, scaffold materials are extremely 

important. In the drug delivery field, drugs are 

encapsulated in various materials which achieve ideal 

release kinetics. The functions of these biomaterials 

and phenomena inside and outside biomaterials in 

vivo are complicated both in terms of chemistry and 

biology. Ito Laboratory is trying to design and develop 

novel biomaterials for tissue engineering and drug 

delivery by the combination of medicine and chemical 

system engineering. Especially we focus on hydrogels 

which can be utilized for islet regeneration and drug 

delivery in peritoneum. 

 

1) Development of Hydrogels for medical uses 

- Development of novel in situ crosslinked hydrogels 

for a medical use using hyaluronan, chitosan, 

dextran, alginate, gelatin, carboxymethyl cellulose 

and synthetic dendritic polymers. 

2) Development of particles for medical uses 

- Nano-sized semi-conductor and metal particles for 

imaging 

- Micro-sized particles composed of PLGA, PEG, 

Albumin. 

3) Challenge to establish novel treatments using new 

medical hydrogels and particles. 
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- Peritoneal adhesion prevention 

- Hemostats 

- Drug delivery for peritoneal dissemination, 

Mesothelioma, Liver cirrhosis 

- Hydrogel scaffolds for regeneration of islets and 

bones 

- Artificial Oxygen Carriers 

In addition, Associate Professor Harada and her 

students are developing surgical skill assessment 

methods, surgical robots and robots assisting scientific 

experiments.  

 

1) Surgical Skill Assessment 

 Data sets collected during simulated surgery have 

been analyzed to quantify surgical skills. For example, 

an image processing method to detect a surgical suture 

has been developed to be used to quantify the 

manipulation skills of expert surgeons.  

 

2) Surgical robots  

Surgical robotic systems for pediatric surgery, 

neurosurgery and eye surgery have been developed. 

To study automation of robotic assistance, an 

autonomous robotic looping method has been 

developed to assist anastomosis task in a small body 

space. 

 

3) Robots assisting scientific experiments 

A robotic platform to assist scientific experiments, 

such as the dissection of mouse, has been designed in 

collaboration with mathematicians, AI researchers, 

robot researchers, and scientists. Tele-robotic 

manipulation between Kyoto and Tokyo at the 

submillimeter scale was demonstrated. 
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Introduction and Organization 
 

The Laboratory of Clinical Biotechnology at the 

Center for Disease Biology and Integrative Medicine 

(CDBIM) was launched in April 2003 under the 

direction of Professor Kazunori Kataoka. As this 

Laboratory is expected to serve as a bridge at The 

University of Tokyo (UTokyo) for medical bio-

engineering, where medicine and engineering are 

closely intertwined with each other, we are conducting 

research on medical bioengineering through on-

campus collaborations with the Graduate School of 

Engineering, the Graduate School of Medicine, and 

The University of Tokyo Hospital and its affiliated 

divisions such as the Division of Tissue Engineering 

and the Cooperative Unit of Medicine and 

Engineering Research. We also aim to recruit and train 

professionals — including physicians, dentists, 

pharmacists, veterinarians, life science researchers, 

engineering researchers, and engineers — who are 

equipped with a deep understanding of medical 

bioengineering. To achieve this, we have utilized 

undergraduate and graduate education programs such 

as the Graduate Program for Leaders in Life 

Innovation (GPLLI) of UTokyo. 

Professor Kataoka, who directed the laboratory 

until March 2016, worked on the development and 

clinical applications of nanotechnology-based drug 

delivery systems and imaging. 

Professor Yuichi Tei (Ung-il Chung) has served 

as Director of the Laboratory of Clinical Bio-

technology since November 2016. With a particular 

focus on skeletal tissues (bones and cartilage), we are 

currently studying molecular mechanisms underlying 

cell fate specification as well as signaling factor-based 

systems to manipulate cell differentiation and 

proliferation. We are also working on the development 

of novel biomaterials that will fulfill the character-

istics required for in vivo use as scaffolds. By 

integrating these studies, we aim to develop novel 

systems for skeletal tissue engineering and regenera-

tive medicine, in which cell differentiation and 

proliferation are regulated directly and locally in situ. 

Professor Tei has a cross-appointment with the 

Department of Bioengineering, Graduate School of 

Engineering, and he also serves as Research Leader of 

The University of Tokyo Center for Innovation (COI) 

Self-Managing Healthy Society. In collaboration with 

the program, we are also working on the establishment 

of an Open Innovation Platform and the promotion of 

industry-academia collaborations for the social 

implementation of research products. 

 

Education 
 
The development of advanced medical systems, such 

as regenerative medicine and medical devices, is an 

important and globally growing research field in 
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which medical biology and engineering are integrated 

and play important roles. Since the medicine-

engineering cooperation that has occurred to date has 

been mainly research collaborations, the development 

of theoretical systems as well as education systems for 

the integrated field have been delayed. This often 

causes a mismatch between clinical needs and 

technological seeds. The delay is likely due to 

difficulties in identifying basic principles that underlie 

both of the quite different fields of medical biology 

and engineering, when they are integrated. 

Through multi-discipline and cross-sectional 

research projects integrating medical biology and 

engineering, we aim to train biomedical professionals 

who themselves integrate medicine and engineering; 

that is, engineers who understand medical needs and 

medical researchers who understand technological 

seeds. We are offering students with varying 

backgrounds opportunities to study a broad spectrum 

of biomedical engineering — from basic principles of 

living organisms to advanced medical systems — on 

the basis of each student's expertise. We also 

collaborate with The University of Tokyo COI 

Self-Managing Healthy Society, in order to utilize the 

Open Innovation Platform in which all stakeholders 

from industry, government, academia, and the private 

sector join the program as equals from the start, as a 

practical education tool for developing the afore-

mentioned biomedical professionals. 

 

Research 
 
We pursue two scientific interests with a particular 

focus on skeletal tissues (bones and cartilage): (1) the 

manipulation of progenitor cell differentiation and 

proliferation based on the understanding of molecular 

mechanisms underlying cell fate specification, and (2) 

the development of novel biomaterials fulfilling the 

characteristics required for in vivo use as scaffolds. 

We aim to develop novel systems for skeletal tissue 

engineering and regenerative medicine in which cell 

differentiation and proliferation are directly regulated 

in situ. The following four projects are ongoing. 

1. Understanding of epigenome dynamics and gene 

regulatory networks during cell fate specification 

processes 

Organogenesis depends on cell fate specification and 

the subsequent differentiation and maturation of 

specified cells. Gene transcription underlies a series of 

processes; appropriate genes are transcribed with 

appropriate amounts and at the appropriate timing for 

inducing cell activities and characteristics. In this 

context, the epigenome works as a main switch for 

gene expression. Transcription factors, which bind to 

the genome in a sequence-dependent manner, in turn 

increase the amount of transcripts, in a manner that is 

analogous to turning up the volume of a radio. 

Against this background, we seek to understand 

the mechanisms of cell fate specification, cell 

differentiation, and cell maturation during skeletal 

development with a particular focus on epigenome 

dynamics and genomic targets of transcription factors. 

We also plan to apply the knowledge gained to the 

development of regenerative therapies for skeletal 

tissue defects. Here we rely on the following 

approaches: (1) observations of intracellular events by 

direct and comprehensive techniques, (2) the con-

struction of hypotheses driven by these observations, 

and (3) verification of the hypotheses. Thus, the 

approach starts with the collection of genome-scale 

data on gene expression, epigenome, and transcription 

factor binding sites by taking advantage of 

next-generation sequencers. The data are analyzed by 

bioinformatics approaches, leading to the construction 

of a new biological hypothesis. Each hypothesis is 

verified by molecular-biological approaches and 

mouse genetics. With this research strategy, we are 

investigating the regulatory landscape on the genome 

that determines the specification of bone- and 

cartilage-forming cells, osteoblasts and chondrocytes, 

respectively, and their phenotypes. A series of studies 

reveals transcriptional networks that mediate 

pluripotency and the differentiation of pluripotent 

stem cells (Stem Cells 31:2667, 2013), epigenome 

dynamics and modes of action of master transcription 

factors that specify osteoblasts and chondrocytes, and 

the gene regulatory networks mediated by those 

master transcription factors (Cell Reports 12:229, 

2015; Developmental Cell 37:238, 2016; Development 

143:3012, 2016; Trends in Genetics 32:774, 2016; 
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Regen Ther 6, 100-107, 2017; Int J Mol Sci. 20(24). 

pii: E6324, 2019; Bone. 137:115458, 2020; Nat 

Commun. 12(1):6271, 2021; Cell Rep 40(10), 2022; 

Nat Commun. 13(1):6187, 2022; Nat Commun. 

13(1):2654, 2022). A fuller understanding of cell fate 

specification processes during skeletal formation, we 

believe, will enable the development of novel 

therapeutic strategies, in which bone and cartilage 

repair and regeneration are induced by the 

manipulation of the specification processes. 

 

2. The development of tissue-development modeling 

systems using pluripotent stem cells 

It would be ideal to study the mechanisms of tissue 

formation and maintenance in in vivo working cells. 

However, the number of cells that can be obtained in 

vivo is often not sufficient for molecular-level 

mechanistic studies; this is a technical limitation in 

studying skeletal development and regeneration. 

Pluripotent stem cells (PSCs; i.e., embryonic stem 

cells — ES cells and induced pluripotent stem 

cells — iPS cells), which have the ability to self-renew 

and differentiate into all of the lineages present in the 

body, are a promising tool for study; reproducing 

organogenesis and metabolism in vitro potentially 

overcomes the above limitation. Considering the 

safety, cost, and biological conciseness, it would be 

better to induce tissues from PSCs under defined 

conditions by using small molecules while avoiding 

differentiation into lineages of no interest. 

We have therefore been developing protocols for 

directing mouse and human PSCs toward osteoblasts 

under defined conditions using only small molecules, 

while recapitulating in vivo osteoblast development 

(Stem Cell Reports 2:751, 2014). With the protocol, 

we addressed a molecular mechanism in osteoblast 

development (Stem Cell Reports. 15(1):125-139, 

2020). We are also attempting to apply the protocols 

to the generation of PSC-derived bone-like tissues, in 

which distinct cell populations regulating bone 

formation and maintenance (osteoblasts, osteocytes, 

and osteoclasts) function three-dimensionally on 

culture dishes (Science Advances 3:e1602875, 2017). 

Such culture systems in combination with human 

PSCs could enable us to reproduce human bone 

development and metabolism in a physiologically 

relevant manner. These systems will also allow us to 

visualize bone metabolism in vitro with imaging 

techniques, contributing to drug discoveries for the 

treatment of various bone diseases such as 

osteoporosis, and to our understanding of the diseases' 

pathophysiology and of the molecular mechanisms 

underlying skeletal formation and maintenance. 

 

3. The identification of bioactive factors that induce 

bone/cartilage formation and their application to 

bone/cartilage repair 

Skeletal formation is regulated by various signaling 

pathways and transcription factors. The manipulation 

of key pathways and/or factors would enable us to not 

only induce skeletal formation and regeneration, but 

also suppress the progression of skeletal degeneration. 

Thus, we are carrying out molecular-biological and 

mouse genetic studies to elucidate the roles of 

osteogenic and chondrogenic signaling pathways as 

well as the modes of their actions. Based on these 

basic findings, we are also working on the 

identification and application of bioactive molecules 

that induce osteogenesis and chondrogenesis. 

We have been focusing on: (1) hedgehog (Hh) 

signaling-mediated cell fate specification during 

osteoblast development (Development 131:1309, 

2004； Journal of Biological Chemistry 282:17860, 

2012; Journal of Biological Chemistry 288:9924, 

2013), and (2) transcriptional regulation mediating 

osteoblast differentiation and maturation (Develop-

mental Cell 14:689, 2008; PLOS ONE, 2014). These 

studies further extend to the development of the small 

molecule-based treatment of bone fractures, using the 

Hh signaling-activator molecule SAG (Biochemical 

and Biophysical Research Communications 479:772, 

2016) and bone regenerative therapy with SAG-loaded 

calcium phosphate artificial bones (Biomaterials 

34:5530, 2013). By combining biological findings 

with engineering techniques, we are working on bone 

regeneration by plasmid delivery using polymeric 

nanomicelles as nucleic acid carriers (Molecular 

Therapy 15:1655, 2007) and the suppressive treatment 

of cartilage degeneration by mRNA delivery 

(Scientific Reports 6:18743, 2016). 

We have also identified novel small molecules 

that induce bone and cartilage formation (Biochemical 

and Biophysical Research Communications 357:854, 

2007; Annals of Rheumatic Diseases 72:748, 2013), 
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through the screening of compound libraries with 

cell-based sensors enabling the high-throughput 

detection of osteoblast and chondrocyte differentiation 

(Biochemical and Biophysical Research Communica-

tions 376:375, 2008; Journal of Bone and Mineral 

Metabolism 28:627, 2010). 

 

4. The development of tissue-inductive implant 

devices integrating tissue-regeneration signals and 

highly functional and biocompatible biomaterials 

In the current aging society, the treatment of tissue 

defects in locomotive organs is a crucial task to 

achieve the extension of healthy life expectancy. 

There is an urgent need for low-invasive reconstruc-

tion therapies that recover lost or damaged tissues 

with the same functional and aesthetic qualities as 

those in healthy states. The transplantation of donor 

tissues obtained from patients’ healthy sites has been 

widely used for tissue reconstruction (autologous 

transplantation). However, this strategy often causes 

post-operative pain and the cosmetic disturbance of 

donor sites. Although reconstruction with biomaterials 

avoids donor site problems, its tissue induction 

capacity is generally inferior to that of autologous 

transplantation. 

As signaling networks mediating the formation 

and regeneration of tissue and organs are being 

elucidated by recent advances in stem cell biology, 

some biomaterial-based systems are being developed 

for delivering signaling factors to target tissues. We 

are studying these approaches as mentioned above. In 

addition, the emergence of three-dimensional (3D) 

printers has rapidly improved the techniques available 

for controlling the shapes of scaffold materials. By 

controlling the 3D shape of biomaterials, we have 

been attempting to improve the performance of 

biomaterials for tissue repair. We developed custom-

made calcium phosphate artificial bone (CT-bone) that 

is manufactured using 3D printers and have applied 

them to clinical settings in cooperation with the 

Department of Oral and Maxillofacial Surgery, The 

University of Tokyo Hospital (Journal of Artificial 

Organs 9:234, 2006; Journal of Artificial Organs 

12:200, 2009; Regenerative Therapy 5:1, 2016). We 

have also worked on the development and application 

of tetrapod-shaped calcium phosphate artificial bone 

(Tetrabone), which is fabricated at 1-mm size by 

injection molding, and a custom-made titanium mesh 

cage fabricated by laser sintering (Acta Biomaterialia 

8:2340, 2012; Biomaterials 35:3229, 2014).  

However, either signaling factors or biomaterials 

alone are not sufficient for the clinically sufficient 

regeneration of tissues, and interface units integrating 

them are necessary for fully utilizing their perfor-

mance. A candidate for the integrating interface unit is 

a high-performance hydrogel unit, which maintains 

the spatial arrangement of signaling factors and can 

deliver them to target cells at a selected timing by 

temporally controlled degradation. However, conven-

tional hydrogels do not provide the characteristics 

required for an integrating interface unit. 

In cooperation with Professor Takamasa Sakai at 

the Department of Bioengineering, UTokyo, we are 

developing a high-performance hydrogel unit that 

fulfills the necessary characteristics, based on 

knowledge and techniques that we have accumulated 

regarding the design and fabrication of novel 

hydrogels (Macromolecules 41:5379, 2008; Science 

343:873, 2014; Advanced Materials 27:7407, 2015; 

Nature Biomedical Engineering 1:44, 2017; Phys Rev 

Lett. 125(26):267801, 2020; RSC Advances 11, 23637, 

2021). The high-performance hydrogel unit would 

integrate signaling factors with shape-controlled 

scaffold materials, leading to the development of 

implant devices that work as scaffolds for tissue repair 

and also as carriers of bioactive factors. Through a 

series of these studies, we are aiming to create a 

"four-dimensional scaffold system" that achieves 

efficient tissue regeneration by controlling cell 

proliferation and differentiation in temporal and 

spatial manners. The system will not only be 

applicable to the regeneration of other tissues; it will 

also contribute to the development of basic 

technologies for the temporal-spatial control of in situ 

tissue formation, which is versatile in the prevention, 

diagnosis, and treatment of various diseases. 
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Introduction 
 

Laboratory of Environmental Health Sciences of the 

Center for Disease Biology and Integrative Medicine 

moved the laboratory from the 3rd floor of the Medical 

Faculty of Medicine Building 1 to the 8th floor of the 

Clinical Research Center A on October 2016 and 

modified the laboratory name to Laboratory of 

Microenvironmental and Metabolic Health Sciences on 

April 2017, aiming at examining biochemistry and 

microenvironmental biology of lipids as well as 

environmental toxicology. One professor, one associate 

professor, one assistant professor, one research 

assistant, one project assistant, one project researcher, 

two visiting researchers, five graduate students 

(doctoral course), and four external researchers 

conducted the researches together in 2023. 

This laboratory belongs to the Department of Social 

Medicine, cooperates to the Departments International 

Health Sciences and Social Public Health, and is 

engaged in education and research on relationships. 

The laboratory is also associated with the Department 

of Cellular Signaling, the Molecular Cell Biology. 

Research activities 
 

Laboratory of Microenvironmental and Metabolic 

Health Sciences was constituted by two major research 

projects; “lipid biology” by a group of Murakami 

(professor) and “environmental toxicology” by a group 

of Ohsako (associate professor).  

 

1. Lipid biology (Murakami’s group) 

The main theme of this research project is to clarify 

the role of lipids in health and diseases. Lipids supply 

the largest source of energy in living organisms, are 

main components of cell membranes, act as signal 

molecules, and constitute a barrier covering the body 

surface (four major functions of lipids). Lipids are 

environmental nutritional factors ingested from foods, 

as well as tissue microenvironmental regulators that 

spatiotemporally coordinate various biological 

responses after being metabolized to specific bioactive 

lipids. By performing comprehensive lipid analysis 

(lipidomics) on gene-manipulated mice for lipid-

metabolizing enzymes, particularly those in the 

phospholipase A2 (PLA2) family, we aim to elucidate 
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the molecular pathophysiology of diseases (e.g. 

metabolic and immune diseases) that are problematic 

in modern society. Based on this, we will promote the 

research of Quality of Lipids (QOL) for Quality of Life 

(QOL) and aim at building a theoretical foundation for 

diagnosis, prevention and treatment of diseases 

involving alteration of lipid metabolism.  

1) Metabolic diseases 

We previously reported that PLA2G5 (sPLA2-V), 

secreted from hypertrophic white adipocytes during 

obesity, hydrolyzes phosphatidylcholine (PC) in LDL 

to release oleic and linoleic acids, which attenuate M1 

polarization of macrophages and thereby protect from 

diet-induced obesity, adipose tissue inflammation, and 

insulin resistance (Sato et al, Cell Metab, 2014), and 

that PLA2G2D (sPLA2-IID), secreted from M2-like 

macrophages in white adipose tissue, releases 3 

polyunsaturated fatty acids (PUFAs) to promote cold-

induced adipocyte browning and thermogenesis (Sato 

et al, Cell Rep, 2020). In addition, we have recently 

found that PLA2G2E (sPLA2-IIE) is highly induced in 

brown and beige adipocytes in response to cold and that 

its deletion leads to impairment of adipocyte browning 

and thermogenesis.    

Choline supplies methyl groups for regeneration of 

methionine and the universal methyl donor S-

adenosylmethionine (SAM) in the liver. Although 

membrane PC is the main cellular reservoir for choline, 

the pathway for hepatic PC catabolism that liberates 

endogenous choline remains unexplored. We found that 

PNPLA7, a lysophospholipase that catalyzes the 

hydrolysis of lysophosphatidylcholine (LPC) to 

glycerophosphocholine (GPC), is crucial for this 

pathway. Pnpla7-deficient mice show marked 

decreases in hepatic GPC, choline, betaine and SAM, 

accompanied by various signs of methionine 

insufficiency including impaired triglyceride storage 

and secretion, hypoglycemia, increased energy 

expenditure, reduced fat mass with adipocyte browning, 

and decreased epigenetic histone and DNA methylation. 

Accordingly, Pnpla7-/- mice are lean, display growth 

retardation, and die prematurely. We further found that 

mice lacking PNPLA8 (iPLA2), which acts as 

PLA1/A2, recapitulate most of these phenotypes, 

suggesting that PNPLA8 lies upstream of PNPLA7. 

Thus, the methyl group flux from choline 

endogenously generated through PC breakdown by the 

PNPLA8-PNPLA7 axis is essential for liver functions 

and systemic energy homeostasis (Hirabayashi et al, 

Cell Rep, 2023). In addition, skeletal muscle-specific 

Pnpla7-null mice exhibit a sarcopenia-like phenotype 

over 6 months. 

2) Skin diseases 

We previously reported that PLA2G2F (sPLA2-

IIF), which is specifically expressed in epidermal 

keratinocytes, mobilizes lysoplasmalogen, a unique 

lysophospholipid that has the ability to promote 

epidermal hyperplasic diseases such as psoriasis and 

skin cancer (Yamamoto et al, J Exp Med, 2015), that 

PNPLA1, a member of the intracellular iPLA2 family 

whose mutations are linked to autosomal recessive 

congenital ichthyosis, acts as a unique transacylase to 

produce ω-O-acylceramide, an essential lipid 

component for the skin barrier (Hirabayashi et al, Nat 

Commun, 2017), and that PLA2G4E (cPLA2, which 

acts as a N-acyltransferase that transfers a fatty acid 

from the sn-1 position of PC to the amino group of 

phosphatidylethanolamine (PE) to give rise to N-acyl-

PE (NAPE), a precursor of the anti-inflammatory lipid 

N-acylethanolamine (NAE), counteracts psoriatic 

inflammation (Liang et al, FASEB J 2022). In addition, 

genetic deletion of PLA2G4D (cPLA2, which has 

PLA1 activity, exacerbates psoriasis, and that of 

PLA2G4F (cPLA2, which has PLA2 activity with no 

sn-2 fatty acid selectivity, delays skin wound healing. 

PLA2G3 (sPLA2-III) is expressed in epidermal 

keratinocytes and its global or skin-specific deletion 

leads to perturbation of skin barrier function due to 

fragile cornified envelope and loosened epidermal 

tight junction. Accordingly, following topical antigen 

challenge, global or skin-specific Pla2g3-deficient 

mice display more severe atopic dermatitis-like 

symptoms with increased expression of type 2 

cytokines, serum IgE levels, eosinophil infiltration, 

scratching behavior, and disturbed skin microbiota. 

Global or skin-specific deletion of EP4 (PGE2 

receptor) or FP (PGF2 receptor) largely if not solely 

recapitulate these phenotypes, and treatment with FP 

or EP4 agonists rescues skin abnormalities in Pla2g3-

deficient mice. Moreover, global or skin-specific 

Pla2g3-deficient mice exhibit more severe asthma 

following percutaneous antigen challenge. These 

results suggest that the epidermal PLA2G3-EP4/FP 

axis plays an important role in skin barrier formation 
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and thereby skin homeostasis, perturbation of which 

leads to exacerbation of atopic march. Additionally, 

we are analyzing the functions of the orphan enzymes 

ABHD12B, which is markedly downregulated in 

patients with scleroderma, and PNPLA5, which is 

specifically expressed in sebaceous glands, in the skin.    

3) Allergic and other immunological diseases 

We previously reported that PLA2G3 secreted 

from mast cells (MCs) promotes MC maturation by 

driving the paracrine PGD2 circuit in cooperation with 

stromal fibroblasts (Taketomi et al, Nat Immunol 2013; 

Taketomi et al, Cells 2021). In our continuing efforts to 

fully clarify the mechanism of MC maturation, we have 

found that PLA2G3 is also coupled with another lipid 

mediator, lysophosphatidic acid (LPA), which in turn 

acts on fibroblastic LPA1 receptor to upregulate 

integrins, IL-33, ATX (LPA-producing enzyme) and 

PGD2 synthase, thereby fine-tuning appropriate MC 

maturation (submitted). PAF-AH2, a unique PLA2 that 

hydrolyzes oxidized phospholipids, ensures optimal 

MC activation and thereby allergic responses through 

producing unique EPA/DHA metabolites (ω3 epoxides) 

(Shimanaka et al, Nat Med 2017). Furthermore, 

PLA2G12A (sPLA2-XIIA) secreted from stromal 

fibroblasts contributes to augment MC activation likely 

through producing lysophospholipids.  

PLA2 subtypes that regulate T cell immunity were 

unknown. By transcriptional and functional screening 

of PLA2 enzymes expressed in T cells, we have found 

that PLA2G12A is induced in Th17 cells and involved 

in Th17 differentiation. Global and CD4+ T cell-

specific Pla2g12a-deficient mice have fewer Th17 and 

T cells in the skin and draining lymph nodes, thereby 

attenuating Th17-driven disease models such as 

psoriasis, arthritis, and EAE. Mechanistically, 

PLA2G12A produces LPE, which acts as a ligand for 

the nuclear receptor RORt (Endo et al, Sci Immunol, 

2023), as well as LPA, which augments T ell activation 

via LPA1 and LPA2 receptors.  

4) Gut microbiota 

Despite the restricted intestinal expression of 

PLA2G2A (sPLA2-IIA) in BALB/c mice, its genetic 

deletion leads to amelioration of skin carcinogenesis. 

Metagenome, transcriptome and metabolome analyses 

have revealed that Pla2g2a deficiency alters the gut 

microbiota, accompanied by notable changes in the 

intestinal expression of genes related to immunity and 

metabolism as well as the levels of various blood 

metabolites and fecal bacterial lipids, suggesting that 

PLA2G2A contributes to shaping of the gut microbiota 

(Miki et al, JCI Insight, 2022; Taketomi et al, 

Metabolites 2022). In addition, mice deficient in 

PLA2G10 (sPLA2-X), which is mainly expressed in the 

colorectal epithelium, also have altered gut microbiota, 

which eventually influences diet-induced obesity (in 

revision). These results establish a role of the sPLA2 

family as an endogenous factor capable of affecting 

microbe–host interaction and thereby systemic 

homeostasis and diseases. 

5) Cancer 

Extracellular vesicles (EVs) act as intercellular 

communicators by transferring protein and miRNA 

cargoes, yet the role of EV lipids remains unclear. We 

found that the pro-tumorigenic action of lymphoma-

derived EVs is augmented via sPLA2-driven lipid 

metabolism. Hydrolysis of EV phospholipids by 

PLA2G10, which is induced in a specific population of 

macrophages in the lymphoma tissue, increases the 

production of fatty acids, lysophospholipids and their 

metabolites. sPLA2-treated EVs are smaller, self-

aggregate, show better uptake, and increase cytokine 

expression and lipid mediator signaling in recipient 

tumor-associated macrophages. Lymphoma growth in 

EBV-infected mice is suppressed by a sPLA2 inhibitor, 

while treating the mice with sPLA2-modified EVs can 

reverse this phenotype. Overall, the sPLA2-driven EV 

modification promotes tumor development (Kudo et al, 

Cell Metab 2022). It is tempting to speculate that the 

modification of EVs by sPLA2s may also occur in other 

diseases such as allergic and metabolic diseases, a 

possibility that is currently under investigation. 

6) Neuronal and retinal diseases 

Mutations in the PNPLA6 gene cause neuronal and 

retinal degeneration such as hereditary spastic 

paraplegia (SPG39), Boucher-Neuhauser syndrome, 

Oliver-McFariane syndrome, and Laurence-Moon 

syndrome. PNPLA6 acts a phospholipase B (PLA1/A2 

+ lysophospholipase), hydrolyzing PC to give rise to 

two fatty acids and GPC, in cells. Intriguingly, neuron-

specific deletion of PNPLA6 and its closest homolog 

PNPLA7 leads to severe neurodegenerative disorders 

with muscle atrophy, reminiscent of SPG and ALS. 

Moreover, tamoxifen-inducible, eye-specific deletion 

of PNPLA6 results in retinal degeneration, which could 
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be rescued by eye drops of choline, a PC degradation 

product (in revision). Clarifying the regulatory roles of 

lipid metabolism driven by PNPLA6/PNPLA7 will 

shed light on the molecular mechanism underlying the 

PNPLA6-related neuronal and retinal disorders. 

Additionally, in collaboration with an external group, 

we found that PLA2G2E is induced in neurons after 

cerebral infarction and involved in protection against 

neuronal damage by mobilizing the unique lipid 

metabolite 15-HETrE (Nakamura et al, Neuron, 2023). 

 

2. Environmental Toxicology (Ohsako’s group) 

Ohsako found a new phenotype that was accidentally 

discovered in the course of a project using the famous 

Ahr-deficient mouse (AhrKO). AhrKO mice have long 

been reported to have phenotypes such as liver fibrosis, 

decreased fertility, and immune system dysfunction. 

Ahr is a gene essential for detoxification and excretion 

of carcinogens such as benzo[a]pyrene, which is a 

typical xenobiotic substance. Ahr is activated by 

binding to these ligands and induces down-stream 

genes for drug-metabolizing enzyme. However, Ahr 

has also been reported to regulate differentiation of the 

helper T-cells such as Th17/Treg through binding to its 

endogenous ligands. This suggests that Ahr is involved 

in autoimmune diseases. Ohsako found that AhrKO 

exhibited loose stools and melena at about 10 weeks of 

age, followed by obvious rectal prolapse and continued 

to survive. Compared to the wild type, AhrKO mice 

showed enlargement of the spleen and mesenteric 

lymph nodes, enlargement of the colon and marked 

inflammatory cell infiltration of the lamina propria. 

CD4+IL17+IFN- Th17 cells were significantly 

increased in the spleen, mesenteric lymph nodes, and 

colonic lamina propria, whereas there was no 

difference in CD4+Foxp3+ Treg cells. In contrast to the 

finding above, previous reports have reported that Th17 

differentiation is suppressed in spleen cells of Ahr-

deficient mice. In addition, liver fibrosis did not cause 

clear lesions. By using metagenomic analysis, it was 

found that the content of the mouse colon in the SPF 

facility of Tokyo University of Science represents 

specific bacterial flora. Therefore, AhrKO was bred at 

the SPF facility of Japan CLEA Co., Ltd. from 

individual restored by IVF. In these mice inflammatory 

colitis was not observed. Additionally, it was found that 

there is a clear difference between the flora of Japan 

CLEA and those of Tokyo University of Science flora. 

These results suggested that specific gut microbiota 

that are supposed to produce Ahr endogenous ligands 

are involved in the development of the inflammatory 

bowel disease discovered in the AhrKO mice. 

Teaching activities 
 

The Laboratory of Microenvironmental and 

Metaboilic Health Sciences/ the Department of Cellular 

Signaling has important missions to train postdoctoral 

fellows to become promising scientist leaders in the 

field of medical sciences and environmental toxicology 

and to provide biochemistry, molecular biology, 

toxicology and environmental health courses for 

graduate and undergraduate students. The following 

lectures have been provided to students. 

 

Graduate education 

Lectures, Seminars, and laboratory practices, as well 

as guidance for the dissertation for the Master’s and 

Doctor’s degrees, have been provided.  

 

Undergraduate education 

Lectures on biochemistry and molecular biology, 

with a focus on the diversity, structures and functions 

of lipids, for undergraduate medical students (M0). 

Four undergraduate students (two M3 students and 

three M1 students) are now participating in the 

Murakami’s team throughout the year. 
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Introduction and Organization 
 

Our laboratory was established as the Division of 

Animal Research affiliated with the Faculty of 

Medicine in April 1971. The building for animal 

experimentation was completed and the accom-

modation and experimentation of laboratory animals 

started in 1973. In 2003, the laboratory was 

reorganized as the Section of Animal Research of the 

Center for Disease Biology and Integrative Medicine 

(CDBIM). In 2008, the Laboratory of Animal 

Resources was established to strengthen research ac-

tivities in addition to the Section of Animal Resources. 

The members of our laboratory and section are 6 

teaching staffs, 6 technical support staffs, an 

administrative staff, 2 assistant laboratory animal 

technicians, 3 assistant clerks and a temporary staff 

(veterinarian). In addition, about 10 contracted 

employees are involved in animal breeding and 

maintenance of the animal facility.  

The laboratory animals in our facility include dogs, 

swine, rabbits, rats, mice, and marmosets. The number 

of registered users of our facility was 675 at the end of 

academic year 2022.  

We provide quality care for all animals in our facility 

and assist animal experimentation carried out by the 

researchers. The office of our section is in charge of 

the secretariat of the Institutional Animal Care and the 

Use Committee (IACUC) of the Graduate School of 

Medicine, the University of Tokyo. The committee 

(Chair, Prof. Atsu Aiba) reviews the plans of animal 

experimentation and helps researchers carry out 

animal experiments in accordance with law, 

regulations and University policies governing the use 

of animals.  

 

Teaching activities 
 

We are responsible for the education of laboratory 

animal science to the 2nd-year students (M0) of the 

Faculty of Medicine. The lecture includes animal 

welfare, refinement of animal experiments, animal 

breeding, infectious diseases of laboratory animals 

and zoonoses. We also give a lecture on mouse 

molecular genetics and molecular embryology.  

We are also involved in lectures by IACUC for the 

researchers at the Graduate School of Medicine. 

 

Research activities 
 

Our laboratory focuses on understanding the 

molecular mechanisms which underlie brain function 

and brain metastasis. We also try to generate murine 

and marmoset models for human genetic diseases. 
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1. Establishment of model marmosets for fragile X 

syndrome 

Common marmoset (Callithrix jacchus) is a 

non-human primate and recently used for human 

model, especially focusing on brain function. We have 

established a novel protocol in which embryos are 

collected from already mated females by oviduct 

flushing and immediately transferred into the oviduct 

of the very same donors following injections with 

genome-editing components. Using this autologous 

transfer protocol, we introduced guide RNAs for 

FMR1 (fragile X mental retardation 1) gene encoding 

fragile X mental retardation protein (FMRP) and Cas9 

proteins into marmoset embryos. We obtained mutant 

marmosets which carried mutations in coding region 

of FMR1 gene. FMR1 mutant marmosets, which fail 

to express the FMRP protein, exhibit epileptic-like 

seizures and are lethal by 11 days of age. 

Heterozygotes for FMR1 were successfully obtained 

by crossing a mosaic male individual carrying 

wild-type and mutant FMR1 alleles with wild-type 

females. We are currently recording the movements 

and vocalizations of the heterozygote under 

spontaneous behavior to determine whether this 

animal is a model for Fragile X Syndrome. 

 

2. Elucidating the neural basis of consolation  

behavior 

Consolation behavior is affiliative social contact, for 

example, a hug to alleviate pain or stress experienced 

by another individual. In rodents, grooming behavior 

toward a distressed mate is observed as a comfort-like 

behavior. The division also attempted to detect 

comforting behavior in inbred mice and constructed 

an experimental system to see comforting behavior 

prominently and efficiently. 

Although Autism spectrum disorder (ASD) patients 

are thought to have a tendency to have difficulty 

sharing feelings and emotions with others (lower 

levels of empathy), few studies have focused on the 

causal relationship between ASD and reduction of 

empathy in molecular research using animals. In order 

to elucidate the mechanisms by which ASD cause lack 

of empathy at the neural circuit and molecular levels, 

we have investigated whether the lack of 

empathy-related behavior is observed in genetically 

engineered mouse models. Specifically, we have  

focused on oxytocin and vasopressin, which are 

expected to be therapeutic molecules for autism, and 

we plan to examine how changes in consolation 

behavior are observed in oxytocin receptor and 

vasopressin receptor knockout mice. 

 

3. Functional analysis of the blood-brain barrier in 

brain metastasis 

The blood-brain barrier (BBB) plays an essential role 

in brain metastasis of cancer. Although the analysis of 

molecules required for brain metastasis on the cancer 

cell side has been well performed, the molecular 

mechanism of vascular endothelial cells, pericytes 

(mural cells) and astrocytes, which constitute the BBB, 

has not been elucidated. Therefore, we aim to reveal 

the molecular signaling involved in vascular 

permeability and cancer brain metastasis by 

reconstituting the BBB in vitro model using vascular 

endothelial cells, pericytes, and astrocytes and by 

genetically manipulating vascular endothelial cells in 

individual mice. 

In vitro BBB model indicated the necessity of 

pericytes and astrocytes for BBB to regulate the brain 

metastasis. The brain metastatic cell lines, established 

by repeating transplantation and isolation of brain 

metastases in mice, showed highly metastatic feature 

in our in vitro BBB model. The mice with endothelial 

cell-specific knockout of focal adhesion kinase (FAK) 

also indicated the different metastatic mechanism 

between brain and trunk metastasis. The brain 

metastases in the endothelial cell-specific knockout 

mice of FAK are accelerated, although the metastases 

in the trunk have been reported to be suppressed. 

Now we plan to elucidate the specific mechanism 

needed for brain metastasis by analyzing the 

interaction between cancer cells and BBB. 
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Introduction and Organization 
 

When the Center for Disease Biology and Integrative 

Medicine was established in 2003, the Department of 

Radiation Oncology established in 1967 and the 

Radiation Research Institute established in 1992 were 

joined to form the Section of Radiation Biology as a 

part of Divisions of Research Resources and Support. 

In 2008, the Laboratory of Molecular Radiology was 

also established to strengthen research activities in 

this section. The scientists and staffs belong to both 

the section and the laboratory.  

The aim of this laboratory is to facilitate 

translational research from frontier life science to 

applied radiology by introducing molecular biology 

into conventional radiology. 

To maintain the facility of radiation research, 

responsible staffs at two facilities are elected from our 

section. This year, the hospital radioisotope research 

facility was continued to be closed to prepare the 

opening of the new facility in the newly-constructed 

Clinical Research Building.  

 

Education 
 

We are responsible for the education of basic radiation 

medicine for the 3rd year medical students. The 

students are expected to start with understanding of 

the physics and the chemistry for radiation and then 

understand the basic biology of radiation. Furthermore, 

they learn how to handle radioactive materials by the 

2-day practical course.  

In addition to these courses, the 4th year medical 

students are expected to learn how to use clinical 

radiation technology safely in hospitals. The 

background for this addition is that clinical problems 

arising from the lack of knowledge of radiation effects 

have been increasing. Furthermore, the education of 

radiation emergency medicine is included in this 

course. Even though radiation casualty is rare, all 

clinicians should know how to treat patients exposed 

to radiation. The importance of this education has 

been widely recognized since the accident at the 

Fukushima nuclear power plant. 

We also take part in the education of radiation 

health science for the 3rd year students specialized in 

integrated health sciences. Radiation protection is 

emphasized in this course.  

For graduate students, the education of molecular 

biology of the DNA damage response to radiation and 

DNA repair is more intensively integrated.  

In addition, education courses for users of radio-

active materials frequently take place. 

 

Research 
 

We focus on the mechanism underlying the cellular 
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response to DNA double-strand breaks (DSBs). 

Among various types of DNA damage, DSBs are the 

most deleterious if not repaired properly. To protect 

the genome, at least four signaling cascades are 

known to function as the repair machineries against 

DSBs. While nonhomologous end joining, 

microhomology-mediated end joining, and single-

strand annealing are error-prone repair pathways, 

homologous recombination (HR) is an error-free 

pathway in principle using newly replicated DNA as a 

template for the repair. There is accumulating 

evidence that defective HR plays a role in tumor 

development. For example, BRCA1 and BRCA2, 

tumor suppressors in hereditary breast and ovarian 

cancers, are known to mediate the damage response to 

DSBs and promote HR.  

Rad51, a key player at early stages of HR, catalyzes 

the invasion of a single-strand DNA end into an intact 

homologous duplex. BRCA2 plays a mediator role at 

this stage by directly binding to Rad51 and promoting 

the formation of the filament consisting of the 

single-strand DNA and Rad51.  

SYCP3 is a component in the synaptonemal 

complex which is formed between homologous 

chromosomes to ensure their connection in meiosis. 

Expression of SYCP3 was observed in adrenal, liver, 

stomach, and kidney tumors, confirming that SYCP3 

is a cancer testis antigen. Treatment of SYCP3-

nonexpressing cells with a methylation inhibitor 

induced its expression, indicating that methylation 

alteration in cancer is responsible for its ectopic 

expression. 

Since biological significance of cancer testis 

antigens in somatic cells is largely unknown, we 

investigated the effects of SYCP3 expression on 

cellular functions in somatic cells. This study revealed 

that SCYP3-expressing cells are hypersensitive to 

radiation and cisplatin and are characterized by 

increased aneuploidy. As these phenotypes are 

consistent with those of defective HR, we screened the 

molecule that co-localizes with SYCP3 by immune-

fluorescence. Consequently, we identified that the 

tumor suppressor BRCA2 co-localizes with SYCP3. 

We also confirmed that these proteins form a complex. 

Furthermore, we found that binding of SYCP3 to 

BRCA2 inhibits the HR repair activity mediated by 

binding of BRCA2 to Rad51. 

Since cells with BRCA1 or BRCA2 mutations are 

hypersensitive to PARP inhibitors, their clinical trials 

are internationally ongoing. However, the problem is 

that the application of the trial is limited due to low 

incidence of their mutations. Our findings implicate 

that SYCP3-expressing cancers, even if they do not 

harbour BRCA mutations, are sensitive to PARP 

inhibitors, providing novel insight into cancer therapy 

based on the synthetic lethal approach in which both 

two pathways essential for cell viability are disrupted 

by an intrinsic genetic alteration and a specific 

pathway inhibitor. 

SYCE2, a component constituting the synaptonemal 

complex, is also expressed at varying levels in somatic 

cells. SYCE2 insulates heterochromatin protein 1 

from trimethylated histone H3 lysine 9 to promote 

ATM-dependent DNA double-strand break repair. This 

finding suggests that SYCE2 plays a role in the link 

between the nuclear microenvironment and the DNA 

damage response in somatic cells. 

In addition to Rad51, 5 Rad51 paralogs, Rad54,  

Rad54B, and Rad52 are also involved in early stages 

of HR. While Rad51 paralogs and Rad54 were shown 

to assist the Rad51-dependent cascade, the 

involvement of Rad54B in HR is not closely 

associated with Rad51and Rad54. This fact led us to 

hypothesize that Rad54B has a role distinct from other 

HR factors. We found that levels of Rad54B are 

inversely correlated with protein levels of p53 both 

after DNA damage and Rad54B knockout cells. 

Protein interaction analysis revealed that Rad54B 

promotes proteasome-dependent degradation of p53 

by directly binding to MDM2/MDMX, an E3 

ubiquitin ligase complex targeting p53. Furthermore, 

we found that overexpression of Rad54B facilitates 

genomic instability by negatively regulating cell-cycle 

checkpoints medicated by p53. Consistent with this 

biological function, high levels of Rad54B were 

shown to correlate with poor prognosis in colorectal 

cancers. In addition, increases in its expression are 

also observed in other types of cancers. 

Although the role of Rad52 in yeast homologous 

recombination is established, its role in mammals 

remains unclear. Its functional analysis in normal 

human epithelial cells revealed that Rad52 is involved 

in the processing of R-loop, the structure formed by 

RNA and DNA at the site of a DNA double-strand 
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break. This finding suggests that Rad52 plays a role in 

transcription-associated homologous recombination, 

providing novel insight into DNA repair at transcribed 

regions. 

Thus, our studies on the mechanisms underlying 

HR contribute to the establishment of important 

strategies against cancer. Radiation and many DNA-

damaging chemotherapeutic agents induce DNA DSBs, 

which can be normally repaired by the intrinsic repair 

pathways. The induced breaks therefore do not always 

lead to apoptosis. If we will understand the details of 

the repair pathways, the molecules in this pathway 

will be the therapeutic targets. From the clinical point 

of view, we are continuing the research exploring the 

principle in this field. 
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Introduction and Organization 
 

When the Center for Disease Biology and Integrative 

Medicine was established in 2003, Section of 

Biomedical Informatics was launched as one of the 

departments in Division of Research Resources & 

Support. In 2017, Laboratory of Biomedical 

Informatics was established as a part of Division of 

Research in the Center. Because of the parallel 

establishments, the both of organizations are made up 

of the same faculties. 

  The objective of Laboratory of Biomedical 

Informatics which is placed in the interdisciplinary 

field between medicine, engineering and informatics is 

to offer feedback to clinical medicine and contributions 

toward the healthcare and our society through studies 

such as analyses of medical information, gaining 

medical findings in secondary use of medical 

information, and developing and applying diagnosis 

support systems. Besides the studies, our laboratory 

takes a roll of graduate education for the doctor’s 

program in the Department of Biomedical Informatics 

at the Division of Social Medicine, the master’s 

program in the Medical Science Graduate Program, and 

the School of Public Health, the Graduate School of 

Medicine. 

  Section of Biomedical Informatics, Division of 

Research Resources & Support has an operation of the 

Office for Information Services, Graduate School of 

Medicine to maintain MERCS (Medical Research 

infrastructure with Computer System). The operations 

include: (1) handling the incidents of CERT and 

maintaining network infrastructure, (2) offering 

software service of medical research supports, (3) 

operating mailing service for Faculty of Medicine, (4) 

operating DNS service and allocating global IP 

addresses for UT-Net connections, (5) operating web 

sites and servers of Faculty of Medicine and the 

Graduate School of Medicine, (6) offering learning 

devices at the medical library, and so on. 

 

Teaching activities 
 

In 2020, we took charge of lectures: “Description 

and Processing of Medical Knowledge” in the 2-year 

master course in the Medical Science Graduate 

Program, “Natural Language Processing and Computer 

Processing of Medical knowledge” in School of Public 

Health course, and “ICT and AI applications in 

Medicine” in the Lecture of Overview of Biomedical 

Engineering. 

  We accept students in the 2-year master course in the 

Medical Science Graduate Program, and 4-year 

Medical Sciences doctoral course, cooperating with 

teaching staffs in other laboratories in the field of 

medical informatics. Three students in the doctor’s 

program, one student in the master’s program, and two 

visiting researchers are enrolled in our laboratory in 

FY2020. Additionally, six undergraduate students took 

practice education in our laboratory through M3 

Elective Clerkship program. We also accepted five 

graduate students from Toyama University as short-

term intern. 
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Research activities 
 

Our primary research domains are: (1) methods to 

knowledge representation and processing knowledge in 

healthcare, (2) analysis of electronic medical records 

and gaining medical knowledge with natural language 

processing and machine learning, (3) developing 

diagnosis support system, (4) standardization in the 

field of healthcare informatics, and so on.  

In these domains, major research topics are listed 

below: 

(1) Development of Medical Knowledge 

Infrastructure. 

  A large amount of medical information has 

been accumulated with the prevalence of 

computerization in medicine. Correspondingly, 

the needs of secondary use of the accumulated 

information for diagnosis support system and 

gaining medical knowledge have been 

increasing. Ontology, knowledge database, 

which is assembled mass of information 

describing the relationship of terms and concepts 

marshaled in a structured manner, is required for 

the study besides the techniques of machine 

learning and knowledge deduction. We have 

developed the clinical ontologies in particular 

fields such as anatomy, diseases, and abnormal 

status, as a funded research by the Ministry of 

Health, Labor and Welfare, Japan. For example, 

the ontology for diseases has been developed 

with approximately 6,000 diseases, that they are 

described as causal chains of abnormal states. 

We have also participated in “Research and 

development of intellectual information system 

infrastructure in medicine” project, sponsored 

by AMED since 2015. As further developing the 

ontology, we have worked on the study that 

clinical information of a targeted patient is 

automatically mapped on chronic disease 

ontology in order to perceive changes of disease 

states. 

(2) Development of Diagnosis Support System for 

General Physicians. 

It is difficult in community medicine to 

promote cooperation between medical experts 

and the core medical institutions. The experts of 

regional communities are required to have 

comprehensive diagnosis skills and technical 

knowledge in the domain they specialize in. 

However, given the difficulty of such a situation 

that physicians take all the responsibilities, 

depending on only their knowledge and 

experiences, the need of diagnosis support 

system is pointed out. In this study, we have 

developed support system, that gives physicians 

in outlying regions access to refer to information 

matching experiences and knowledge matured 

general physicians have, to solve the issues. This 

project has been launched sponsored by AMED 

since January 2017. The current developed 

system is made up of approximately 20,000 case 

reports in internal medicine. The reports are 

transformed into knowledge database, described 

as chains of clinical states, so that the system can 

suggest a list of candidate diseases 

corresponding to a query, with certainty scores 

and reasons. The system (“J-Casemap”) was 

released and socially implemented as a service 

for members of the Japanese Society of Internal 

Medicine in August 2020. We also have worked 

on a study to automatically extract knowledge 

from raw texts in case reports using natural 

language processing for the continuous updating 

of the system. 

(3) Analysis of Electrocardiogram (ECG) by Deep 

Learning. 

Automatic analyzers of ECG data used in 

most hospitals are rule-based models that 

outputs ECG data in waveforms with clinical 

annotations. However, it still has difficulties on 

classification on abnormal findings. In fact, it is 

pointed out that it has a low sensitivity or 

potential for a false-positive diagnosis. 

Therefore, it needs an enhancement in its 

classification performance. We have developed 

another classification model using deep learning, 

intended for standard 12-leads ECG data. The 

current clinical annotations used for training our 

model is the ones given by the automatic 

analyzers; however we plan to apply diagnosis 

confirmed by echocardiogram as annotation data 

in future, so that our proposed model can be 

specialized in more specific abnormal findings 

and achieve comparable performance to 
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diagnosis by experts. 

 

  In addition to the researches, we have worked on 

other studies such as automatic selection of the 

underlying cause of death from death certificates using 

machine learning, and developing prescription support 

system in medical care for hypertension patients based 

on the clinical guidelines. Furthermore, we also have 

promoted a project aimed at the application of ICD-11 

released in June 2018 for domestic use in Japan. 
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History and organization 
 

International Research Center for Medical 

Education, established in 2000, had functioned as a 

center for the whole university and kept relations with 

Graduate School of Medicine in various ways. IRCME 

became an affiliated center for education and research 

under the control of Graduate School of Medicine since 

April 2013. IRCME previously consisted of two 

departments of International Cooperative Study in 

Medical Education, and Planning & Cooperation for 

International Cooperative Projects and Information on 

Medical Education. Names of two new departments are 

Department of Medical Education Studies and 

Department of International Cooperation for Medical 

Education. 

The mission of Department of Medical Education 

Studies includes promotion of medical education not 

only in Faculty of Medicine of the University of Tokyo 

but also of the whole country. Specific contents are as 

follows: 

(1) Research in medical education and dissemination 

within and outside of the University 

Medical and health professions education needs to 

continue revisions to meet health care needs of the 

country or the region. However, since every country or 

region has different culture or social system, 

experiences to apply updated evidence to the real 

settings to revise the system. 

(2) Support to undergraduate and postgraduate educa-

tion in the University 

Through the support to education in Faculty of 

Medicine and the University Hospital, we show the 

effective ness of such teaching practice and apply it to 

other medical schools in Japan for future reform. 

Activities  
 

This department promotes research related to 

medical education field. As the studies of medical 

education develop very rapidly all over the world, the 

department expands research to construct theories and 

emphasizes activities of educational practice or 

improvement. 

In the University, this department provides 

information and members as to the education of Faculty 

of Medicine in such as academic affair committee, 

medical education reform working group, and clinical 

clerkship. Moreover, the department offers educational 

activities such as PBL (problem-based learning) and 

clinical skill practical training. The department 

operates OSCE (objective structured clinical 

examination). The department also runs and manages 

“Tsutsuji no kai” under the consortium with Tokyo 

Medical Dental University to develop simulated 

patients indispensable for education of medical 

interview. 

This department promotes practical activities for the 

pre-graduate education of medical students and 

research in fields related to medical education. In the 

field of pre-graduate education, the department aims to 

nurture and produce human resources who can lead 

medicine and medical care in Japan, as well as to 

provide educational content of international standard. 
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In addition, against the backdrop of the rapid 

development of digital technology in recent years, the 

department will conduct research to provide effective 

and efficient medical education utilizing these new 

technologies. 

The faculty members of this division are active 

members of the Academic Affairs Committee, working 

groups on educational reform, clinical clerkships, and 

other committees related to education at the Faculty of 

Medicine. The department also conducts PBL tutorials, 

clinical introductory training, and interprofessional 

education (IPE) in collaboration with other 

departments and universities. Furthermore, the 

department is focusing on simulation education for 

medical students using the clinical simulation center 

organized in the hospital. The department is also in 

charge of the administration of the OSCE (objective 

structured clinical examination) with the Educational 

Affairs of Administrative Division. In addition, the 

department operates and manages the Tsutsuji no kai, a 

consortium with Tokyo Medical and Dental University, 

to train simulated patients, which is essential for 

medical interviewing education. 

The department is also in charge of conducting 

institutional research (IR) and class/curriculum surveys 

for continuous evaluation and improvement of medical 

education, as well as the administrative office of the 

Medical Education Improvement Committee. 
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Introduction and Organization 
 

International Research Center for Medical Education 

(IRCME), established in 2000, had functioned as a 

center for the whole university and kept relations with 

Graduate School of Medicine in various ways. 

IRCME became an affiliated center for education and 

research under the Graduate School of Medicine 

umbrella since April 2013. IRCME currently consists 

of the Department of Medical Education and the 

Department of International Cooperation for Medical 

Education (ICME). Since April 2018, the Department 

of International Cooperation in Medical Education, 

which had been operated in an integrated manner with 

the Department of Medical Education, has been 

operated independently. It is one of the departments of 

the IRCME, and encompasses international 

cooperation in areas related to medical education, as 

well as practice and research in areas that connect 

policies and actual clinical practice, such as global 

health, community medicine, and general practice. 

 

Education 
 

The Department of ICME offers classes as cooperative 

department for School of International Health (SIH) 

and School of Public Health (SPH). In SIH special 

lectures of international cooperation for medical 

education are offered twice a year (spring and autumn). 

In SPH the class in spring is human resource 

development in health and medical practice and the 

class in autumn is learner assessment.  

   Since 2019, several graduate students are studying 

in ICME, and weekly seminars are provided every 

Wednesday. 

 

Research 
 

(1) International Cooperation in the Field of Health 

Professions Education: Through participation in 

international cooperation projects in Asia and other 

countries, we explore what education and policies in 

the health and medical fields should be like. He is also 

involved in surveys and research on the accepting 

medical and nursing professionals from overseas and 

on cultural and language frictions. Through joint 

research with related institutions in Taiwan and 

Indonesia, we aim to gain experience in evaluation 

methods, policy recommendations, and coordination 

among related parties, as well as to disseminate the 

research results and become a core research center in 

this field. 

(2) Study on Learner Assessment: When certifying the 

completion of the program, it is very important to 

investigate how the learner's assessment is conducted 

and how the pass/fail decision is made. Various 

changes are seen in the concept of assessment itself. 

Current studies include the development of work-

based assessment methods, verification of reliability 

and validity of assessment tools, and the improvement 

of methods for standard setting of pass/fail judgment 

criteria. 

(3) Research related to ACP (advance care planning): 
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We continue researching how and where the elderly 

want to end their own life and the relationship between 

their family's thoughts.  

(4) Practice and research in the field linking health 

policy and clinical practice: Studies are done for how 

to train the professionals contributing to community-

based integrated care system. 
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Introduction and Organization 
 

With a falling birthrate and a super-aging society, Japan 

is in need of a paradigm shift toward a medical and 

nursing care that supports the aging, as well as those 

dealing with chronic health conditions, to lead lives 

with maximum independence and well-being. In order 

to provide a healthy life expectancy for its people, it 

will be necessary for Japan to face its forthcoming 

challenges and bring about the realization of a ‘care’ 

society that lightens the difficulty of the living and 

brings a self-reliant way of life to the Japanese nation. 

Nursing, which plays a central role in providing care, 

must develop into a new field as a science for the 

realization of this ‘care’ society. Currently, however, 

the dominant paradigm employed in various nursing 

fields embraces a structure that supports the training of 

clinical nurses, not the development of a science aimed 

at producing a 'medical and nursing care that supports.’ 

Thus, GNRC seeks to promote research into an 

innovative, transdisciplinary nursing science that 

systematizes this type of care. In particular, our focus 

is to create a transdisciplinary research and educational 

environment that fosters young leaders in nursing 

research who will promote care innovation and develop 

nursing systems for implementation.  

In order to achieve this, we must work toward 

integrating nursing with fields it has yet to fully 

collaborate with, such as bio-engineering, molecular 

biology, human engineering, philosophy, educational 

psychology, information science, and policy science. 

Moreover, as the field of nursing science continues to 

develop, further attention must be paid to both the 

development of the necessary human resources that 

will be required to promote this transdisciplinary 

research, as well as the networks necessary to create 

collaborative relationships among industry, govern-

ment, and academia. In short, our aim is to create a 

long-term research system that allows young 

researchers to conduct transdisciplinary work that 



 619

ranges from fundamental research to studies with 

commercial application. 

Thus, the Global Nursing Research Center has been 

established as an affiliated research center, which is the 

first of its kind in nursing science. The GNRC will 

continue to execute the following three goals: 

1) Establish an innovative nursing research field based 

on transdisciplinary integration; 

2) Carry out cutting-edge research and present it to the 

world with young researchers pursuing the sciences; 

3) Build up a foundation of these new fields through 

repeated research trials that will strengthen the new 

research and education systems. 

 

Establishing an Innovative Nursing Research 

Field 

1. Division of Care Innovation  

The Division of Care Innovation promotes various 

research activities, such as robotics nursing, biological 

nursing, visualized nursing, clinical nursing technology 

and reverse translational research, with the aim of 

‘developing and producing patient care products that 

lighten unfavorable conditions of daily life due to the 

health impairment of each person.’ 

 

2. Division of Nursing Systems 

The Division of Nursing Systems promotes such 

research activities as health-quality outcome research 

and care quality management, in order to provide 

‘nursing practice solutions that reflect important 

cultural and social concerns, constructing Japan-origin 

nursing theories that support high quality practices, and 

making policy proposals.’ 

 

3. Division of Global Collaborative Research 

The Division of Global Collaborative Research 

promote collaborative research and create a network of 

research groups among global partners to resolve 

global health issues and create a platform to share and 

increase the visibility of our outcomes locally and 

internationally. 

 

4. Achievements 

In 2022, 3 international joint research projects and 11 

industry-government-academia research project were 

undertaken. In addition, 95 original English articles 

were published. 

Executing Innovative Research 

1. International Invited Faculty 

In 2022, we had one Project Professor: Prof. Karis Kin-

Fong Cheng: National University of Singapore, and 

invited 13 other researchers.  

 

2. Post-doctoral Program 

Post-doctoral (PD) researchers engage in focused 

research projects, the findings of which will be made 

known to the public. In addition, PD researchers must 

take five essential seminars that cover comprehensive 

research knowledge, skills, and global awareness for 

the training of youth for leadership.  

We provided 14 themes for our post-doctoral program, 

including (1) Leadership for Change in Healthcare, (2) 

Excellence in Academic Writing, (3) Meta-analysis～

Advanced research methodology～, and (4) Qualitative  

Research and Mixed Methods for Healthcare. 

In 2022, one PD researcher participated in this program, 

and completed the program. 

 

3. Other Universities’ Young Researchers 

In 2022, our PD seminars and lectures were opened to 

young researchers from other universities, and by the 

end of the year, a total of 1363 participants attended. 

 

4. Other activities 

The "Nursing Lecture Series," featuring lectures by 

four deans of the top 50 QS-ranked universities, was 

held. The 26th East Asia Forum of Nursing Scholars 

(EAFONS) was held in collaboration with the Japan 

Association of Nursing Program Universities (JANPU) 

as an academic meeting. The Spring International 

Program was also held to provide an opportunity for 

graduate students from Japan and abroad to learn and 

share innovative approaches and methodologies in 

nursing science. 

 

Building Future Research 

1. Global Nursing Research Center Fund 

The Global Nursing Research Center Fund was 

continued for the purpose of fostering young 

researchers.  

 

Accomplishments 

1. Asaoka, H., Koido, Y., Kawashima, Y., Ikeda, M., 

Miyamoto, Y., & Nishi, D. (2022). Longitudinal 
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change in depressive symptoms among healthcare 

professionals with and without COVID-19 

vaccine hesitancy from October 2020 to June 2021 

in Japan. Industrial health, 60(4), 387–394. 

https://doi.org/10.2486/indhealth.2021-0164 

2. Honda, C., Sumikawa, Y., Yoshioka-Maeda, K., 

Iwasaki-Motegi, R., & Yamamoto-Mitani, N. 

(2022). Confusions and responses of managerial 

public health nurses during the COVID-19 

pandemic in Japan. Public health nursing (Boston, 

Mass.), 39(1), 161–169. https://doi.org/10.1111/ 

phn.13011 

3. Hsu, W. J., Minematsu, T., Nakagami, G., 

Koudounas, S., Tomida, S., Nakai, A., Kunimitsu, 

M., Nitta, S., & Sanada, H. (2022). Identification 

of microRNAs responsive to shear loading in rat 

skin. International wound journal, 19(2), 351–361. 

https://doi.org/10.1111/iwj.13635 

4. Iwasaki-Motegi, R., Yoshioka-Maeda, K., Honda, 

C., & Yamamoto-Mitani, N. (2022). Prefectural 

public health nurses' support in human resource 

development of municipal public health nurses in 

Japan. [Nihon koshu eisei zasshi] Japanese journal 

of public health, 69(6), 417–423. https://doi.org/ 

10.11236/jph.21-078 

5. Kida, R., & Takemura, Y. (2022). Working 

Conditions and Fatigue in Japanese Shift Work 

Nurses: A Cross-sectional Survey. Asian nursing 

research, 16(2), 80–86. https://doi.org/10.1016/j. 

anr.2022.03.001 

6. Koudounas, S., Minematsu, T., Mugita, Y., 

Tomida, S., Nakai, A., Nakagami, G., & Sanada, 

H. (2021). Inhibiting effect of synthetic urine on 

the growth and mobility of Pseudomonas 

aeruginosa, Escherichia coli, Proteus mirabilis and 

Klebsiella pneumoniae shifts to a promoting effect 

during culture. Journal of Nursing Science and 

Engineering, 8, 220-229. https://doi.org/10. 

24462/jnse.8.0_220 

7. Matsumoto, H., Igarashi, A., Hagiwara, Y., & 

Yamamoto-Mitani, N. (2022). Relational Design 

for Dementia and Job Significance (ReDeSign): 

Study protocol for a randomized controlled trial of 

an online dementia training for retail workers. 

Contemporary Clinical Trials Communications, 

26, 100896. https://doi.org/10.1016/j.conctc.2022. 

100896 

8. Murakami, M., Yonezawa, K., Shimizu, S., 

Haruna, M., Sasagawa, E., & Usui, Y. (2022). 

Newborn-oriented and environmental factors for 

newborns' skin barrier functions. Japan journal of 

nursing science: JJNS, 19(2), e12457. https:// 

doi.org/10.1111/jjns.12457 

9. Murayama, R., Abe-Doi, M., Kogure, T., 

Takahashi, T., Kanno, C., Ishigaki, M., & Sanada, 

H. (2021). The influence of peripheral intravenous 

catheterization on the sleep quality of ophthalmic 

inpatients: An observational study. Journal of 

Nursing Science and Engineering, 8, 134-142. 

https://doi.org/10.24462/jnse.8.0_134 

10. Qin, Q., Oe, M., Ohashi, Y., Shimojima, Y., 

Imafuku, M., Dai, M., Nakagami, G., Yamauchi, 

T., Yeo, S., & Sanada, H. (2022). Factors 

Associated with the Local Increase of Skin 

Temperature‘ 'Hotspo’,' of Callus in Diabetic 

Foot: A Cross-Sectional Study. Journal of diabetes 

science and technology, 16(5), 1174–1182. 

https://doi.org/10.1177/19322968211011181 

11. Sugawara, C., Yamana, H., Sasagawa, E., 

Yonezawa, K., Hikita, N., Morita, K., Matsui, H., 

Yasunaga, H., & Haruna, M. (2022). Factors 

Associated with Surgical Treatment in Postpartum 

Women with Mastitis or Breast Abscess: A 

Retrospective Cohort Study. Breastfeeding 

medicine : the official journal of the Academy of 

Breastfeeding Medicine, 17(3), 233–238. https:// 

doi.org/10.1089/bfm.2021.0244 

12. Yonezawa, K., Haruna, M., Yamamoto-Hanada, 

K., & Ohya, Y. (2022). Exacerbation and severity 

of allergic symptoms during pregnancy and their 

impact on mental health. International journal of 

women's dermatology, 8(1), e002. https://doi.org/ 
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13. Yoshinaga, N., Nakagami, G., Fukahori, H., 

Shimpuku, Y., Sanada, H., & Sugama, J. (2022). 
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Center for Diversity in Medical 
Education and Research 

 

 

Director/Professor 

Kiyoto Kasai, M.D., Ph.D. 

Vice Director/Associate Professor 

Yoshihiro Satomura, M.D., Ph.D. 

 

Homepage  https://cdmer.jp 
 

 

Introduction and Organization 
 

The University of Tokyo Center for Diversity in 

Medical Education and Research was established in 

April 2021. The main purpose of the center is to 

promote education and research on diversity and 

inclusion in medicine. As part of this, the center aims 

to provide training programs for medical students with 

disabilities. 

The center is working on the education, support, 

research and organizational change/ co-production 

divisions in close collaboration with the Graduate 

School of Medicine and Faculty of Medicine and 

Disability Services Office in the University of Tokyo. 

The center aims to improve the quality of patient-

centered medical services by the inclusion of medical 

professionals with disabilities in the team medical care. 

 

Education 
 

Through education on diversity and inclusion in 

medicine, we will develop medical personnel including 

physicians and medical researchers who understand the 

significance of patient-public involvement (PPI) in 

medical research and development, and who have a co-

production mindset in medical research and practice. 

For this purpose, we will be giving lecture to medical 

students in some of the existing educational programs. 

For a more integrated and systematic education on 

diversity and inclusion in medicine, we are preparing 

to establish the “ Human Resource Development 

Program for Diversity and Inclusion in Medicine”. In 

this program, participating students will take the 

initiative in deepening their learning based on the 

philosophy of co-production and will not only be 

exposed to academic theory, but also participate in the 

practical field. 

 

Research 
 

There are many research issues that need to be 

clarified in order to promote diversity and inclusion in 

medicine. The actual situation regarding the presence 

rate of personnel with disabilities, and reasonable 

accommodation in medical education and practice 

settings needs to be clarified. Research on stigma held 

by health care providers, considered one of the most 

significant barriers to participation of medical 

personnel with disabilities, and the development of 

anti-stigma educational intervention methods are also 

needed. We will also need to explore the conditions for 

organizations in which personnel with disabilities can 

play an active role safely. 

 

Publications 
 

1. Yamagishi M, Satomura Y, Sakurada H, Kanehara 

A, Sakakibara E, Okada N, Koike S, Yagishita S, 

Ichihashi K, Kondo S, Jinde S, Fukuda M, Kasai 

K: Retrospective Chart Review-based Assessment 

Scale for Adverse Childhood Events and 

Experiences. Psychiatry and Clinical 

Neurosciences Reports 1: e58, 2022. 17 November 

2022. http://dx.doi.org/10.1002/pcn5.58 
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2. Kanehara A, Morishima R, Takahashi Y, Koike H, 

Usui K, Sato S, Uno A, Sawai Y, Kumakura Y, 

Yagishita S, Usami S, Morita M, Morita K, Kanata 

S, Okada N, Yamasaki S, Nishida A, Ando S, 

Koike S, Shibuya T, Joseph S, Kasai K: Young 

carers in Japan: Reliability and validity testing of 

the BBC/University of Nottingham young carers 

survey questionnaire and prevalence estimation in 

5,000 adolescents. Psychiatry and Clinical 

Neurosciences Reports. 1: e46, 2022. Sep 2022. 

DOI: 10.1002/PCN5.46 

3. Kiyono T, Ando S, Morishima R, Fujikawa S, 

Kanata S, Morimoto Y, Endo K, Yamasaki S, 

Usami S, Hiraiwa-Hasegawa M, Nishida A, Kasai 

K: Sex-based differences in the longitudinal 

association between autistic traits and positive 

psychotic experiences in adolescents: A 

population-based cohort study. Schizophrenia 

Research. 2022 Aug;246:1-6. doi: 10.1016/j. 

schres.2022.05.027.PMID: 35696856 

4. Morishima R, Koike H, Kanehara A, Usui K, 

Okada N, Ando S, Kasai K: Implementation of 

online classes during national school closure due 

to COVID-19 and mental health symptoms of 

adolescents: A cross-sectional survey of 5000 

students. Psychiatry and Clinical Neurosciences 

Reports. June 2022. https://doi.org/10.1002/pcn5. 

17 

5. Kanehara A, Koike H, Fujieda Y, Yajima S, 

Kabumoto A, Kumakura Y, Morita K, Miyamoto 

Y, Nochi M, Kasai K: Culture-dependent and 

universal constructs and promoting factors for the 

process of personal recovery in users of mental 

health services: Qualitative findings from Japan. 

BMC Psychiatry. 2022 Feb 10;22(1):105. doi: 

10.1186/s12888-022-03750-4. 

6. Kasai K, Kumagaya S, Takahashi Y, Sawai Y, Uno 

A, Kumakura Y, Yamagishi M, Kanehara A, 

Morita K, Tada M, Satomura Y, Okada N, Koike 

S, Yagishita S: "World-Informed" neuroscience 

for diversity and inclusion: An organizational 

change in cognitive sciences. Clin EEG Neurosci. 

2022 Jun 12. PMID: 35695218 DOI: 10.1177/ 

15500594221105755. 

7. Kasai K, Yagishita S, Tanaka SC, Koike S, Murai 

T, Nishida A, Yamasaki S, Ando S, Kawakami N, 

Kanehara A, Morita K, Kumakura Y, Takahashi Y, 

Sawai Y, Uno A, Sakakibara E, Okada N, 

Okamoto Y, Nochi M, Kumagaya SI, Fukuda 

M:  Personalized values in life as point of 

interaction with the world: Developmental/ 

neurobehavioral basis and implications for 

psychiatry. Psychiatry Clin Neurosci Rep 1: e12, 

June 2022. DOI:10.1002/pcn5.12. 
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Office of 
International Academic Affairs 

 

 

Head 

Shinichi Sato 

Assistant Professors 

Keiko Nanishi 

David Kipler 

Florence Ene 

 

Homepage: http://koryu.m.u-tokyo.ac.jp  
 

 

Status and functions 
 

The Office of International Academic Affairs 

(OIAA) is under the direct authority of the Dean of 

the Faculty of Medicine. Its three most important 

roles, as defined by the Committee on International 

Academic Affairs, are facilitating 1)  international 

academic exchange, 2) international academic and 

research agreements, and 3) education and research 

activities.  

 

Activities 
 

This report details the activities of the OIAA during 

the 2022-23 academic year (1 April 2022 through 31 

March 2023). 

 

1. International Academic Exchange 

1.1 Student guidance on education and research 

  The OIAA assists international students in 

applying for various scholarships, and the OIAA on-

campus screening committee evaluates applicants for 

scholarships that require university recommendations. 

To promote friendship among international students, 

the OIAA organizes a get-together every summer at 

Capo Pellicano, a restaurant in the Faculty of 

Medicine Experimental Research Building, and a 

school trip every spring. The get-together party in the 

summer of 2022 was canceled because of the COVID-

19 pandemic, but the school trip in the spring of 2023 

was conducted as usual. 

The OIAA oversees undergraduate clinical training 

(elective clerkships) for international students at the 

University of Tokyo Hospital. Border restrictions in 

Japan forced the cancellation of many elective 

clerkships that were scheduled. After October 2022, 

the situation returned to normal, resulting in the 

hosting of 13 international students in 2022-23. 

 

1.2 Guidance on short-term and long-term overseas 

study programs for medical students and researchers 

at the University of Tokyo 

The OIAA provides guidance and information on 

study abroad during the school year, prepares letters 

of recommendation and other documents, and 

supports communication with study-abroad partner 

institutions. Of particular importance is assisting 

fourth-year medical students with their elective 

clerkships abroad. 

As of March 2023, the University of Tokyo Faculty 

of Medicine has agreements for exchange programs—

which provide one to two months of clinical 

training—with the University of Pennsylvania, Johns 

Hopkins University, University of Michigan, 

University of Hawaii, Seoul National University, 

National Taiwan University, National University of 

Singapore, Karolinska Institute and Ludwig 
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Maximilian University of Munich. The OIAA 

nominates qualified students for each university and 

assists in their preparation for study abroad.  

Although students were nominated for electives 

scheduled for April through July 2022, the pandemic 

caused the host institutions to cancel many electives, 

resulting only 12 students could complete their 

elective. 

 

1.3 Support for overseas training of graduates  

The OIAA assists graduates in preparing documents 

for applications to graduate schools and other 

institutions abroad and in obtaining medical licensure 

in other countries. During 2022-23, the OIAA 

received no requests for preparing Medical Student 

Performance Evaluations. 

 

2. International Academic and Research 

Agreements  

During the 2022-23 academic year, the 

interdepartmental agreement with the University of 

Munich was renewed. We continued interaction with 

strategic partnership universities such as the 

University of Chicago and National Taiwan 

University, including jointly hosting workshops 

online, which was possible during the COVID-19 

pandemic. 

 

3. Education and Research Activities 

Dr. Florence Ene supervised and taught the Medical 

English I/II courses. 

David Kipler trained graduate and undergraduate 

students in writing research articles and making oral 

presentations in English.  

Dr. Keiko Nanishi served as a lecturer in the School 

of International Health, where she supervised 

graduate students and conducted research on 

international health. 

 

Publications 
  

1:  Nanishi K, Okawa S, Hongo H, Shibanuma A, 

Abe SK, Tabuchi T. Influence of the COVID-19 

pandemic on breastfeeding support for healthy 

mothers and the association between compliance 

with WHO recommendations for breastfeeding 

support and exclusive breastfeeding in Japan. 

PeerJ. 2022 May 19;10:e13347. 

2: Okawa S, Hosokawa Y, Nanishi K, Zaitsu M, 

Tabuchi T. Threatened abortion, threatened 

premature labor, and preterm birth during the 

first state of emergency for COVID-19 in 2020 in 

Japan. J Obstet Gynaecol Res. 2022 May;48(5): 

1116-1125. 
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MD Scientist Training Program  
 

 

Professor and Director 

Kenzo Hirose, M.D., Ph.D.  

Assistant Professor 

Yuki Sugaya, M.D., Ph.D. 

Takeshi Sawada, M.D., Ph.D. 

Project Assistant Professor 

Yoshitaka Kurikawa, M.D., Ph.D. 

 

Homepage  http://www.ut-mdres.umin.jp/ (in Japanese) 
 

 

Introduction and Organization 
 

The MD Scientist Training Program (MDSTP) was 

founded in 2008 to achieve the goal of systematically 

providing an intensive basic medical research training 

framework to the next generation of MD scientists 

during their MD training at the School of Medicine, 

The University of Tokyo. Capitalizing on the advances 

made by launching a reliable and sustainable program 

through the leadership of its first directors, Prof. 

Shigeo Okabe (2008-2010), Prof. Masahide Kikkawa 

(2011-2014), and Prof. Haruhiko Bito (2015-2020), 

the Program currently consists of its director Prof. 

Kenzo Hirose and 3 staff members, Yuki Sugaya 

(assistant professor), Takeshi Sawada (assistant 

professor) and Yoshitaka Kurikawa (project assistant 

professor), and over 100 students who are seeking 

extracurricular basic medical research training through 

the Program’s framework. With the help of two 

assistants for clerical work, it provides a variety of 

support programs to assist the research activities of 

medical students. From 2011 on, the MDSTP at the 

University of Tokyo has cooperated with its sister 

programs at Kyoto University, Osaka University and 

Nagoya University. 

 

The number of the enrolled students during the launch 

year (2008) of the MDSTP was 6. Since then, the 

Program has expanded and now enrolls about 100 

students (during Year 3 to 6 of the Medical School). A 

sizable number of students write research honors 

theses during their final year, which they defend to 

become certificated as MDSTP graduates. The number 

of research publications in scientific journal or awards 

at international scientific meetings, which resulted 

from these theses, is growing. 

 

Achieving basic medical research 
training in parallel with medical 
education 
 

The Program offers a platform of activities aimed at 

providing an early exposure to basic medical research 

and to basic skills required for achieving leadership in 

academic medicine. 

 

During the first 2 years after the entrance to the 

University of Tokyo, we initially organize a lecture 

series entitled ‘Introduction to Medical Biology’. In 

this lecture series, top researchers of various fields at 

the University of Tokyo provide exciting but 

intelligible talks to students with little medical 

knowledge. This helps students to get introduced 

various research subjects in various fields of medical 

research and strongly motivate them to find by 

themselves a laboratory suitable to their aspirations. 

Furthermore, we offer an opportunity to read the 

textbook ‘Molecular Biology of the Cell’ in English, 
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in a small group setting, to get an exposure to 

scientific English, and to be formally introduced to 

basic molecular and cellular biology, the foundation of 

current medical research. 

 

From Year 3 on, as the students choose the labs and 

principal investigators with whom to do science with, 

the Program organizes journal clubs for basic medical 

research and courses of medical research 

communications are held every 2 weeks. In the journal 

club, students are trained to critically read recent 

scientific papers published in top journals, often in the 

presence of the first authors, if they are available. In 

medical research communications courses, the 

students discuss scientific topics and research issues 

with a native English speaker with a strong research 

background. 

 

Students who have shown their research abilities are 

highly recommended to write their honors research 

theses by the end of the summer of Year 6. After 

successfully defending their theses, they are certified 

as qualified MDSTP trainee and, as such, they become 

eligible for an exemption of a part of an entrance 

examination for the Graduate School of Medicine. The 

Dean’s Prize is awarded to the best thesis.  

 

Enhancing awareness and 
providing opportunities for 
excellence in basic medical 
research 
 

1) Providing assistance for research and clinical 

experience in foreign laboratories and hospitals 

We encourage students to plan and seek for basic 

medical research experience in other countries during 

their MD training. Based on research proposals 

submitted to the Program, travel supports are provided 

on a competitive basis. In 2022, a total of 17 students 

received the Program’s support for carrying out basic 

medical research abroad and to present their research 

achievements at international scientific meetings. We 

also support exposure to clinical training in foreign 

hospitals with the Osamu Otsubo Tetsumon 

Fellowship. In 2022, 8 students gained invaluable 

experience as student clinical clerks in various 

university hospitals abroad. However, due to the 

COVID-19 pandemic in the destination countries, 7 

students were unable to travel abroad. Instead, they 

studied cutting-edge medical care in domestic 

hospitals.  

 

2) Organizing an MD scientist training program 

retreat 

A MDSTP retreat was held on February 11 and 12, 

2023 at the Yamanaka-Naito Seminar House in 

Yamanashi prefecture to present ongoing research 

progress in a closed meeting among peers. More than 

50 participants, mostly medical school students, but 

also some medical interns, graduate students and 

Program-affiliated professors attended it. Lively 

discussions among peers were exciting throughout the 

meeting and the feedback from all participants was 

outstanding and unequivocal in emphasizing the 

critical importance for a research progress retreat to 

promote their future research projects. One important 

aspect of the retreat was to provide students, interns, 

and professors to discuss opportunities in various 

career paths available in the basic medical research 

field. 

 

3) Cooperating with other medical universities across 

Japan 

With the availability of governmental support from 

2011 to 2020, the MDSTP at the University of Tokyo 

has been in close touch with sister organizations at 

Kyoto University, Osaka University and Nagoya 

University. With a view to enhancing collaborative 

efforts in improving the basic medical research 

training at the 4 medical schools, joint retreats were 

held to promote communication and networking 

among the medical students with research minds. The 

previous retreat was held in Nagoya in 2019, at the 

occasion of the Japan Medical Congress. More than 

90 people including medical school students and 

teachers from all over Japan participated in this retreat 

and enthusiastically discussed about their research and 

future career as researchers. From 2021, a new 

partnership of the four universities, the MD Scientist 

Training Initiative, has been launched with the aim of 

working more closely together than ever before, 

including lab tours and research exchanges. In 2022, 

we held three lab tours visiting laboratories at 4 

universities, with over 50 students participating and 
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considering study exchanges at domestic universities. 

 

The MSDTP also currently cooperates with 11 other 

universities in eastern Japan to organize annual 

research students’ retreats. In 2022, the annual 

summer retreat was held under the auspices of Chiba 

University. More than 90 people participated in the 

retreat and presented their ongoing research progress 

and plans.  

 

Activities (2022) 
 

The number of registered students: 160 (3rd and 4th 

grade: 72, 5th and 6th: 88) 

 

Lectures for students in Years 1 and 2 

Introduction to Medical Biology: 13 lectures 

Group reading of Molecular Biology of the Cell: 13 

lectures 

 

Seminar for students (in Year 3 or above)  

Journal Club for basic medical research: 6 lectures 

Medical Research Communications: 54 lectures 

 

Presentation of research progress: 2 (the retreat of MD 

scientist training program in the University of Tokyo 

and the annual research students’ retreats with 

universities in eastern Japan) 

 

The number of students receiving travel supports for 

research: 17 (including support for international and 

domestic online conference) 

 

The number of students receiving Osamu Otsubo 

Tetsumon Fellowship: 15 

 

The number of Year 6 students who passed their 

honors thesis defense: 8 (the Dean’s Prize and the 

Satoshi Arima memorial fellowship were awarded to 2 

and 2 student, respectively) 
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Museum of Health and Medicine  
 

 

Director 

Kazuhiko Ohe 

Associate 

Atsushi Kitade 

 

※The following information is the same as that of the previous year for certain reasons. 

 

Homepage  http://mhm.m.u-tokyo.ac.jp/ 
 

 

History and overview 
 

The origins of the School of Medicine and the 

University of Tokyo Hospital can be traced back to the 

establishment of the Kanda Otamaga-Ike Vaccination 

Center in 1858. In 2008, it celebrated its 150th 

anniversary. The Museum of Health and Medicine was 

planned as part of commemorative projects to 

celebrate the 150th anniversary of the founding of the 

School and the Hospital, and was opened on January 

20, 2011. One of the themes for the commemorative 

projects marking the 150th anniversary was the 

“development of communication between health 

science and care and society,” and the Museum of 

Health and Medicine forms one of the pillars of this.  

In establishing the Museum of Health and 

Medicine, we renovated the School of Medicine’s 

Central Building (Medical Library), which had 

originally been instituted as part of the 

commemorative projects celebrating the 100th 

anniversary of the founding of the School and the 

Hospital. The Museum has about 400m2 areas, 

including about 70m2 of a permanent gallery and 

230m2 of special exhibition rooms.  

The aims of the Museum are to: (1) provide health 

and medical information to the public, (2) educate 

students studying medicine, health care services and 

related areas, (3) research the history of medicine and 

health care through archives, instruments and 

technology, and (4) preserve and investigate valuable 

medical archives and instruments, etc.  

In addition to the permanent gallery exhibiting 

accomplishments related to the School and the 

Hospital and its contributions made to modern and 

contemporary development in Japan, a feature of the 

exhibitions is that a large space has also been set aside 

for special exhibitions to promote understanding 

among the public regarding the latest advances in 

medical science and health care. Planning and 

supervision of the permanent exhibition and special 

exhibition is done with the cooperation of the various 

research units within the School and the Hospital, 

other departments within the University, industry, and 

museums. Special exhibitions will be changed several 

times a year.  

The first permanent exhibition since the opening 

of the Museum was a display of medical texts and 

instruments from the early Meiji era, an Ishihara’s 

Color Blind Test Chart and a gastroscope developed at 

the University. The first special exhibition was related 

to the beginnings of the School and the Hospital, 

Entitled “the Challenge to Infectious Diseases”. It 

introduced the history of vaccinations against 

smallpox, research into infectious diseases conducted 

in the University and by its graduates since the Meiji 

era (1868-1912), and the latest knowledge about 

infectious diseases. The second was “the Secret of 

Vessel System”, which introduced the circulatory 

system. The third “diagnosis of cancer”, the fourth 

“Our brain”, the fifth “Locomotive syndrome”, the 

sixth “Diabetes Mellitus”, the seventh "Pediatrics",  

the eighth "Forensic Medicine”, the ninth “the Colon” 

followed, the tenth “Virus”, the eleventh “Kidney” 
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and the special exhibition “Mental Diseases”. 

In April 2019, we reopened our museum in the 

South Clinical Research Building of The University of 

Tokyo Hospital. 

Since the opening of the Museum, more than 

143,701 people had visited by the end of FY2019. 

Since Mar. 2020, our museum has been temporarily 

closed due to COVID-19 pandemic 

 

Overview of operations 
 

The opening hours are 10:00-17:00. The Museum 

is closed every Wednesday and during the New Year 

holidays (however, it will open if Wednesday is a 

public holiday). Admission is free. 
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Introduction and Organization 
 

The Office for Human Research Studies (OHRS) was 

established in October 2009 for the advancement of 

research ethics standards. OHRS aims to protect the 

rights, health, and dignity of research participants. 

Based on this principle, OHRS is providing research 

ethics support services to researchers at Graduate 

School of Medicine and Faculty of Medicine, the 

University of Tokyo and the University of Tokyo 

Hospital to enable them to better perform their studies 

in an ethical manner. Our primary task is the manage-

ment of the Ethics Committee secretariat. Additionally, 

OHRS plans and manages research ethics seminars, 

provides ethics education to researchers through 

consultation and develops human resources for future 

research ethics specialists. 

 

Activities 
 

・Management of Ethics Committee  

・Prior review of research activity documents (except 

for clinical trial, GCP), at Graduate School of 

Medicine and Faculty of Medicine, the University of 

Tokyo and the University of Tokyo Hospital. 

Correspond in response to various research ethics 

inquiries. 

・Coordination of various matters with Ethics 

Committee members, and other similar bodies and 

universities. 

・New clinical documentary examinations in 

connection with,  

-Medical treatments to implemented for the first 

time at the University of Tokyo Hospital, 

-Examination of the clinical use of the unapproved 

medicines and medical devices, 

・ Preparation and maintenance of the organ trans-

plantation manuals for the liver, kidney and heart 

transplants.  

 

◇ Specific items reviewed and examined by each 

Ethics Committee in fiscal year 2022 

 

・Research Ethics Committee (except for clinical 

trial, GCP): 

248 new applications, 1095 minor alterations of 

approved studies 

・Clinical Research Review Board:147 

・New clinical documentary examinations: 102 
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Though OHRS adopts various inclusive applications, 

the number of studies applied to and reviewed by ethics 

committees over the last several years is on the increase. 

The management duties of the Ethics Committee 

secretariats are complicated and diversified, making it 

difficult to be able provide adequate services to 

appropriately respond to such increasing needs. 

OHRS operates an online application system and 

contributes to the convenience of applicants and to 

enable them to efficiently plan their research 

obligations. 

 

Teaching and training activities 
 

OHRS plans and manages research ethics seminars 

with Department of Clinical Research Governance in 

the University of Tokyo Hospital. 

We provide a broad outline overview regarding ethics 

education aimed generally for all researchers and 

students who are engaged in clinical studies through 

such seminars. The ethics seminars were held monthly 

in fiscal year 2022 with 3699 people attended.  

OHRS makes efforts to educate researchers through its 

research ethics support services. Additionally, the skill 

development and support of the secretariat staff is one 

of our important tasks. 

OHRS also aims to advance research ethics standards 

by cooperating and consulting with Ethics Consultant 

specified by each laboratory. 

 

Research activities 
 

At present, OHRS is a business section. For more 

information about the research, see the contents of 

Department of Biomedical ethics, which is a 

cooperative department. 
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The Office for Clinical Practice and 
Medical Education 

 

 

Professor 

Masato Eto, M.D., Ph.D. 

Research Associate 

Yuki Matsushita, M.D., Ph.D. 

 

Homepage  https://igaku-kyoiku.m.u-tokyo.ac.jp/training/ 
 

 

Introduction and Organization 
 

The Office for Clinical Practice and Medical Education 

was established in April 2015, to support and promote 

medical education, especially clinical practice at grade 

5 and 6. The office used to be the Clinical Clerkship 

Support Center, which was established to meet the 

change from bedside learning to clinical clerkship in 

February 2013. Our aim is to run the clinical clerkship 

(CC) smoothly, as well as to improve the curriculum 

and evaluation methods in cooperation with teachers 

and students. In addition, we try to support each student 

in cooperation with tutors, the instruction department 

and the office for student assistance in the faculty of 

medicine. The Information and Communication 

Technology (ICT) system has launched in January 2018, 

which greatly improved the efficiency of clerical works. 

The office now consists of a general manager 

(professor), a research associate, and three staffs. 

 

Activities 
 

Before the CC begins in January for 4th grade medical 

students, we have a meeting to explain the details to the 

students, and then make a schedule of the CC based on 

the questionnaire. Just before the CC starts, we hold a 

ceremony to name students that passed OSCE and CBT 

examinations as “student doctors”, which the dean and 

the chair of the academic affairs committee of the 

medical faculty of The University of Tokyo, and the 

director and the chief nursing officer of The University 

of Tokyo Hospital attend. 

After the CC starts, we support students, 

teachers and the external cooperative institutions to run 

the clerkship smoothly, by making necessary contacts 

with them. In addition, we handle with problems and 

considerations occurred during the practice if needed. 

Particularly, we manage and support students who need 

helps, with the instruction department, tutors, and the 

office for student assistance in the faculty of medicine. 

The new ICT system permits the evaluations of the 

students in the CC to be revealed real-time, hence the 

students are able to look their scores, at the earliest on 

the final day of each practice. 

Twice a year, we hold a meeting with teachers 

who are in charge of the CC. In this meeting, we 

provide teachers the feedbacks about the practice from 

students, and exchange the information and opinions 

among the teachers, thus improving the CC. On the 

other hand, we have opportunities with students 

(working group on medical education), to discuss the 

CC and try to respond to comments from them. 

 

Educations 
 

Together with the IRCME department of medical 

education studies, we take charge of “medical practice: 

the introduction” for 4th grade students and “tutorial 

PBL” for 2th grade students, teaching medical 

interview, physical examination and medical 

professionalism. We also take charge of tutorials and 

individual consultations related to the CC. 
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Research activities 
 

“Research of the coherence between the students’ daily 

life and psychological conditions, and the outcome at 

the graduation” is being conducted. The results were 

released in the domestic and international conferences 

of medical education in 2018 and 2019, and published 

for an international paper in 2021. Presently this 

research is being conducted in multiple institutional 

investigation. Moreover, “Research of the effect of 

online medical interview trainings” is being conducted. 
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Advisory Office for Conflict of 
Interest  

 

Professor  

Keishi Fujio (Chair, Advisory Board for Conflict of Interest) 

Professor  

Kazuhiko Fukatsu (Vice Chair, Advisory Board for Conflict of Interest) 

Dr. Saeko Aketani (Director, Advisory Office for Conflict of Interest) 

 

 

 

History and Organization Overview 
 

The Advisory Office for Conflict of Interest of the 

Graduate School of Medicine and University Hospital 

was newly established in April 2016 as an 

administrative department of the Advisory Board for 

Conflict of Interest of the School of Medicine. 

At the University of Tokyo, an Advisory Board for 

Conflict of Interest has been established in each 

department under the university-wide Conflict of 

Interest Management Committee, and appropriate 

conflict of interest management is required for 

employees. The School of Medicine has established 

rules to prevent conflicts of interest in the Faculty of 

Medicine and has established an Advisory Board for 

Conflict of Interest to manage conflicts of interest in 

clinical research conducted at the School of Medicine 

and the University Hospital. 

In research conducted at the School of Medicine, it 

is necessary to promote industry-academia 

collaboration activities in order to return the results to 

society and contribute to the health of the people. On 

the other hand, in clinical research involving human 

subjects, it is essential to protect the rights of the 

research subjects, and the results of the research may 

affect the health of the public, and the fairness of the 

research is particularly required. In this way, conflicts 

of interest are inevitable in research activities at the 

School of Medicine, and appropriate management and 

disclosure of conflicts of interest are required. 

In Japan, the Ministry of Health, Labour and 

Welfare (Clinical Trials Act) and the Japan Medical 

Association have published guidelines for managing 

conflicts of interest in clinical research, and the 

criteria for judgment are gradually being clarified, and 

the Advisory Office for Conflict of Interest of the 

School of Medicine manages conflicts of interest 

based on these guidelines. 

 

Business 
 

• The Advisory Board for Conflict of Interest at the 

School of Medicine manages conflicts of interest 

pertaining to clinical research. 

Targets 

・Clinical research undergoing review by the 

School of Medicine's Ethics Committee, encom-

passing studies in epidemiology, observation, 

intervention, and human genome and genetic 

analysis 

・Clinical trials undergoing review by the 

University Hospital IRB 

・Clinical research to which the Act on Securing 

the Safety of Regenerative Medicine, etc. applies 

submitted by the University Hospital 

・Clinical research conducted by the University 

Hospital as a single center or chief facility 

(however, the review will be conducted by the 

University of Tokyo Accredited Clinical 

Research Review Board) 

• Administrative confirmation related to self-

declaration of conflicts of interest for issues to 

which the Clinical Trials Act applies 

• Preparation of examination materials for the 
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management of conflicts of interest of the Japan 

Agency for Medical Research and Development 

(AMED) and the Health, Labour and Welfare 

Scientific Research Fund 

• Task of submitting conflict of interest self-

declaration forms for faculty and staff members 

• Management of Conflicts of Interest of School of 

Medicine and University Hospital Committee 

Members 

 

In FY2022, the Conflict of Interest Advisory Board 

consisted of six members, including external one, and 

conducted 11 committee meetings. 

 

Education & Training 
 

At the research ethics seminars hosted by the 

Graduate School of Medicine and the School of 

Medicine, the Advisory Office for Conflict of Interest 

manages the segment on conflict of interest in clinical 

research and conducts the training sessions. 

 

Others 
 

In July 2018, the research ethics review application 

system was revamped, and the operation for electronic 

submission of conflict of interest self-declaration 

forms, which were previously submitted in paper 

format by each researcher, was initiated on the system. 

By the end of March 2019, the transition measures 

necessary to comply with the Clinical Research Act 

were completed for research projects to which the 

Clinical Research Act applies (part of the research 

projects with invasion or intervention). Furthermore, 

during 2018, a procedural manual for conflict of 

interest reviews was created for research projects to 

which the Clinical Research Act applies. Additionally, 

for projects to which the ethical guidelines for medical 

research involving human subjects apply, the 

procedural manual was revised within the same year 

to address the digitization of conflict of interest self-

declaration forms and similar advancements. In 

response to the revision of the ethical guidelines 

during the 2021 fiscal year, we are formulating 

procedures for managing conflicts of interest when 

ethical reviews are conducted collectively by external 

entities. 

From April 2022 to March 2023, the Conflict of 

Interest Advisory Office, acting as the secretariat for 

the Conflict of Interest Advisory Committee, handled 

about 2200 new and amended applications for clinical 

research projects (observation, intervention, IRB, 

regenerative medicine safety laws, clinical research 

laws) in total. 




