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Ariane C. Scheuren!, Angad Malhotra', Gisela A. Kuhn', Yoshitaka Kameo"? Ralph Miller!,
Cyclic but not static loading increases bone mass in mouse caudal vertebrae, 8th World
Congress of Biomechanics (WCB2018), Dublin, Ireland, 2018.7.8-12.
1. Institute for Biomechanics, ETH Zurich, Switzerland

2. Institute for Frontier Life and Medical Sciences, Kyoto University, Japan
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ETH Zurich Honggerberg campus, where | spent three months, is located on the hill in the outskirts of
the city of Zurich. In contrast to the surrounding greenery, the campus has a lot of modern and
well-equipped buildings for research and education. The office of Laboratory for Bone Biomechanics
(LBB), the group of Professor Ralph Miiller, is in a stair-like building at the south end of the campus
(Photo 1). You can enjoy a beautiful view from large windows in the office: pale moutains, golden
corn fields, and open-range cattle. The laboratory for bone tissue experiment is on the underground
floor of the adjacent building, which is called "five fingers"” from its apparence (Photo 2). Both the
office and the laboratory are always kept clean and functionally sophisticated; they provide an ideal
environment for research.

Photo 1 Photo 2

The LBB, which belongs to the Institute for Biomechanics (IfB), is concerned with the quantification
and modelling of bone at the molecular, cellular, and organ level. In this project, we aim at clarifying
the effects of mechanical environment of mechanosensitive osteocytes on bone resorption/formation
via remodeling. To begin with, by using a mouse-tail loading model (Photo 3) and an in vivo

micro-CT, we investigated the morphological changes in cancellous bone subjected to cyclic loading
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with various frequencies. Then, to investigate the relationship between the protein or gene expression
in osteocytes and the local mechanical state, we conducted immunohistochemistry (Photo 4) and
gRT-PCR with the combination of laser capture microdissection. Through this project, | could learn
details of these techniques and found them very useful to clarify the underlying cellular mechanism in
bone remodeling.

i -

Photo 3

All of laboratory members usually communicate in English with each other because a majority of
them come from other countries, such as Germany, US, and China (Photo 5). That is why they are
very friendy toward non-native English speakers. They kindky showed me their own research and
experimental techniques in detail. At the group meeting of LBB, | made a presentation about my
ongoing research projects and the future direction. Through active discussion with the laboratory
members, we could exchange frank opinions regarding our research interests. The discussion with
Prof. Muller was especially exciting and interesting for me. We could share novel ideas about our
international collaboration in the future. He and his wife invited my family to branch (Photo 6).
During my stay at ETHZ, | had a lot of chances to interact with various researchers, including
professors, postdocs, Ph.D. students. | would like to keep in touch with them for the further
development of our mutual research.

Photo 6
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Finally, I wish to express my gratitude to Prof. Miller and his laboratory members for giving me an
opportunity to work with them. Also, I would like to thank the financial support from the Kyoto
University Global Frontier Project for Young Professionals: the John Mung Program.



