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European bed rest strategy: combining fundamental science and exploration
objectives

Didier Schmitt, MD, PhD; Peter Jost, MD
European Space Agency, ESTEC-HME-GAL, 2201 AG Noordwijk, The Netherlands

0 O Between 2001 and 2005 ESA has led the implementation of four bed rest studies of 14, 56, 60
and 90 days. The 90 days bed rest was performed in collaboration with JAXA (NASDA) and CNES
and the 60 days bed rest in collaboration with NASA, CSA and CNES. For the next five years,
particular emphasis will be put on:

- exploration-driven objectives, especially countermeasure evaluation

- results obtained after bed rest studies must be made available in a timely manner for the planning of
following activities

- in order to evaluate the efficiency of different countermeasure concepts against each other,
standardisation is needed in Europe and internationally.

These aspects have been addressed in the new roadmap that can hopefully be accepted by interna-
tional partners. The main new elements are:

- the durations: 5 days (preliminary screening) or 60 days (validation of countermeasures)

- the standardisation of nutritional aspects which has become a key issue

- the implementation of detailed Bed rest Core Data measurements for all future bed rests; storing the
raw and processed data in a database available for participating partners and scientists - categories of
countermeasures are aerobic exercise, resistive exercise, vibration, Lower Body Negative Pressure,
nutrition, psychology, functional exercise, medication, percutaneous electrical stimulation, biofeed-
back/ neurosensory stimulation/ virtual reality, and artificial gravity.

The planning for the next 4 years foresees about seven short term bed rests (one control group and 3
interventions tested for each study in a cross-over design) and two long duration bed rests with the
aim of optimising combinations of countermeasures. At least one short term will be dedicated exclu-
sively to hypergravity studies. Depending on the results, artificial gravity will either be used alone or
in combination with other countermeasures in the following short and long term bed rests. An ad-
vanced short arm centrifuge developed by ESA will be operational in January 2006.

This strong emphasis on clinical research combines a top down approach (using a Steering Commit-
tee deciding on the countermeasures to be tested, using the Bed rest Core Data) and a bottom up
approach to add more fundamental research to these same bed rests. Proposals for both the counter-
measures and the fundamental research will be solicited by one single research announcement in
December 2005, covering the next three years.
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Space Medicine Research Projects in JAXA

Ryutaro Izumi, Hiroshi Ohshima, Shoichi Tachibana, and Masato Koyama
Japanese Aerospace Exploration Agency

O O The Japan Aerospace Exploration Agency (JAXA) has two main goals for space medicine re-
search. The first is to improve the astronaut health-care system to enable long stays aboard the Inter-
national Space Station (ISS) and Japanese Experiment Module (JEM); JAXA's Space Medicine Group
is primarily responsible for this. To achieve this goal, we categorized medical risks derived from long
stays in space for five fields, physiological countermeasures, psychological support, cosmic radiation
protection, medical system, and environmental factors in a space vehicle. We analyzed the risks and
prioritized research themes for five years (from 2005 to 2009) in each field. The second goal is to
utilize 1SS-JEM for scientific purposes; this is being pursued mainly by JAXA's Research Center.
Based on these projects, our first priority is to optimize ISS-JEM utilization during its primary phase,
and to develop and accumulate human space technology.
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