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Research Institute for Nanodevice and
Bio Systems
Research Institute for Higher Education 
Information Media Center 
Natural Science Center for Basic 
Research and Development 
Morito Institute of Global Higher Education
Center for the Study of International 
Cooperation in Education
Health Service Center 
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Institute of Sport
HiSIM* Research Center
The Center for Contemporary India 
Studies at Hiroshima University 
Research Center for Diversity and 
Inclusion 
Amphibian Research Center 
Translational Research Center 
Resilience Research Center 
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Center for Brain, Mind and KANSEI Sciences 
Research 
Hiroshima University Genome Editing 
Innovation Center 
Hiroshima University Digital Monozukuri 
(Manufacturing) Education and Research Center
Education and Research Center for Artificial 
Intelligence and Data Innovation
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The Center for Peace
Environmental Research and 
Management Center
Hiroshima University Museum 
Beijing Research Center 
Hiroshima Astrophysical Science 
Center
Institute for Foreign Language 
Research and Education 
Hiroshima University Archives
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Joint Education and Research Facilities on Campus

*HiSIM (Hiroshima-University STARC IGFET Model) is a 
transistor model used in circuit design that has been developed 
by  Hi rosh ima  Unive r s i ty  in  co l l abora t ion  w i th  the  
Semiconductor Technology Academic Research Center (STARC).

Research Institute for Radiation Biology and Medicine 

Attached Research Institute

The Institute conducts comprehensive research projects 
on the effects of radiation on the human body, ranging 
from cutting-edge basic research in genomics to advanced 
clinical deployment of regenerative medicine, etc. While 
being involved in research and development of medical 
treatments for A-bomb survivors for over half a century, 
the Institute is actively engaged, as a research hub in the 
field of radiation disaster medical science, in joint research 
projects with researchers and doctors across the country.

National Joint Usage Facilities

Hiroshima Synchrotron Radiation Center
Synchrotron radiation is generated when 
an electron traveling at the speed of light is 
forced to change direction by a magnetic 
field. Synchrotron radiation is called 
“dream light” because it is not only 
powerful but also includes light of various 
wavelengths. Research findings from the 
Center are published in the world’s top 
journals, such as Nature and Science.

apan is experiencing rapid aging at 
a faster speed than any other 
country in the world. Everyone 

knows that doing exercise is good for your 
health, but many find it difficult to continue 
good-quality exercise that fits their body. 
Recently, amid the COVID-19 pandemic, I 
have felt the need to tackle the infection as 
well as lifestyle-related diseases, and I have 
been thinking if it is possible to boost 
immunity by increasing bone strength. 
Specifically, focusing on “strengthening 
bones” and “softening muscles,” my team has 
developed a fun exercise program that is easy 

to continue to help people stay active and 
healthy, and we are conducting research to 
contribute to promoting the health of people 
in Japan and abroad.
An impetus that led me to the current 
research theme was my own experience. I was 
devoted to swimming in my school days, but 
my health condition was not so good. From 
this experience, I learned that physical 
activities do not always help improve health.
Hiroshima Prefecture is the worst prefec-
ture in Japan with regard to healthy life 
expectancy of women aged 65 years and 
older. It is also known that elderly people 

affected by disasters tend to 
withdraw from society, lead-
ing to  further  funct ional  
decline. To address these 
problems, we have developed 
“Hiroshima GENKI Exercise®” 
through academia-indus-
try-government collaboration 
(Co-op Hiroshima, Hiroshima 
prefectural government and 
Hiroshima University), and 
we have been working to 
disseminate this exercise in 
various areas and evaluate its 
effects. Some of my research 

results have been published in international 
journals, and my activities have been cov-
ered by a variety of media. Thanks to all 
these, I have become able to conduct simi-
lar activities in other countries. However, 
my biggest motivation is to hear partici-
pants say happily, “I like exercise classes 
very much” or “My body feels lighter and I 
often go out now.” 
With age, muscles become increasingly rigid, 
making it difficult to move smoothly. But, 
many older people in my classes move lightly 
and energetically. I am very happy to share 
with many people a refreshing feeling by 
doing the exercise program we have 
developed. Speaking of research projects, 
researchers are highlighted. However, no 
research is possible without the cooperation 
of participants. I also feel that the relationship 
of trust between researchers and participants 
is essential. 
We are now living in uncertain times due to 
various issues, such as climate change and 
COVID-19. I think that the importance of 
being healthy will be increasingly significant 
in the future. I will actively conduct research 
and promotion activities to help realize a 
healthy society where as many people as 
possible can enjoy good health.

y research focuses on investigating 
the  o r ig ins ,  fo rmat ion ,  and  
transport of the building blocks of 

life in the Solar System. We analyze organic 
molecules in extraterrestrial materials, such 
as meteorites and cosmic dusts, using a 
number of techniques.
Organic molecules consist of carbon (C), 
hydrogen (H), oxygen (O), nitrogen (N), 
and sulfur (S). These are the primary 
elements that make up living organisms and 
the most abundant elements in the universe. 
About 4.6 billion years ago, in interstellar 
molecular clouds, chemical reactions 
occurred in gas phase and on dust surfaces 
at very low temperatures, producing various 
molecules. Afterward, the first molecules 
produced  in  the  inters te l la r  c louds  

chemically evolved through repeated 
synthesis and decomposition into complex 
organic molecules in the protoplanetary disk 
and planetesimals, and they were then 
incorporated into primitive small bodies 
such as asteroids and comets. Thus, these 
primitive small bodies are “time capsules” 
which retain the pristine materials in the 
early Solar System. Organic molecules in the 
small bodies are one of the important 
materials that formed the planets and life. 
Meteorites and cosmic dust are pieces of 
asteroids or comets that have fallen to Earth. 
Carbonaceous meteorites with high organic 
carbon content (2-5 weight-percent) 
contain a significant amount of organic 
macromolecular solids as well as a low 
amount of biochemically relevant molecules 
of extraterrestrial origin, such as amino 
acids, carboxylic acids, and sugars. For 
many years I have been intrigued by the 
question of how these macromolecules 
were formed in the history of the Solar 
System and how it could have contributed 
to the origin of life. A number of previous 
studies of carbonaceous meteorites have 
revealed that the chemical compositions of 
organic macromolecules are modified 
by  aqueous  a l te ra t ion  and  thermal  
metamorphism on the meteorite parent 
body ,  tha t  i s ,  t he  mac romolecu le s  
sensitively record the chemical history 
of the early Solar System. In addition, a 

comparison of the molecular compositions 
of organics in meteorites (asteroids) and 
cometary dust has enabled tracing back the 
origin and evolution of organic matter in 
space.
The asteroid  explorer  Hayabusa2 is  
scheduled to return to Earth with samples 
collected from the asteroid Ryugu at the end 
of 2020. Detailed observations by the 
spacecraft have found that Ryugu does not 
perfectly match any meteorites that have 
been investigated to date. I expect that the 
unknown type of extraterrestrial matter 
brought back by Hayabusa2 will give us a 
new clue for unveiling the questions on the 
origins of life. In the Hayabusa2 initial 
analysis team, I will serve as a leader of the 
organic macromolecules analysis sub-team. 
I hope we will discover something new that 
will help future planetary explorations 
undertaken by next-generation scientists.

Molecular structure model of organic macromolecule
(Glavin, Yabuta et al. 2018）
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Distinctive research facilities    supporting world-class research 

Professor
School of Science
Graduate School of

Advanced Science and Engineering 

Geochemistry/Cosmochemistry,
Astrobiology

YABUTA Hikaru

Unveiling the chemical evolution of
life’s building blocks in space

Major research fields 

Organic macromolecular solid isolated 
from carbonaceous meteorites

Cosmic dust collected from Antarctic surface snow

Measuring muscle flexibility by ultrasound 

Measurement of plantar pressure distribution 
(measuring the bodyweight distribution on 
the sole of the foot during walking) 

Associate Professor
School of Education

Graduate School of Humanities and
Social Sciences 

Health sciences, health promotion

KUROSAKA Shiho

Health exercise workshop for elderly people in Hiroshima Prefecture  

Health promotion workshop
at Jakarta Institute of the Arts

Developing and implementing
GENKI Exercise through
industry-government-academia collaboration,
aiming to realize a healthy society

Major research fields

University of World-wide Repute and Splendor for Years into the Future ▼ ▼ ▼

Researchers Leading the World


