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Effects of 3-month Exposure to Microgravity on Physiological Properties in Mice:
Ground-Based Control Experiment
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Abstract: Six male C57BI/10 mice (transgenic for bone study and wild type, n=3 each) were
exposed to microgravity on ISS for 3 months, although only 3 mice returned alive to the Earth and
samplings were performed at Kennedy Space Center on November 27, 2009. The same samples
were obtained from the ground controls between February 9 and 12, 2010, at University of Genova,
Italy. Further, other ground-based control studies (3-month hindlimb suspension and exposure to
2-G) were performed at Osaka University. Some data will be presented at 18th IAA Humans in
Space Symposium, in Houston, Texas, U.S.A., scheduled from April 11 to 15 in 2011.
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The Mouse Drawer System (MDS) Experiment: the first
long duration (3 months) animal stay on the
International Space Station (ISS)

Chairs: R. Cancedda, MD and Y. Ohira, PhD

Overview

The ability to live for long periods in the absence of
normal 1-G require comprehensive understanding of
structural and functional changes that occur in the
human body. The Italian Space Agency contracted
Thales Alenia Space Italia to build a spaceflight payload
for mice research on ISS, including wild type and
transgenic strains. The first MDS experiment was
launched with STS-128 Discovery, on 28 August 2009,
and returned 95 days later on STS-129 Atlantis. Three
of the 6 mice survived, exhibited appropriate behavior
in flight and appeared in excellent health at landing, and
to date became the mammals with the longest exposure
to u-G other than human. Ground controls were
performed in Genova, and a parallel study exposing the
mice to separate 2-G and hindlimb unloading was
conducted in Osaka. Our studies examined a wide range
of physiological systems, such as muscle, bone, organs
and glands, blood, brain (and behavior), and
neurosensory, and collectively offer an integrative view
of the mammal's physiological response to p-G. Our
joint experiments involved scientists from 5 nations,
reflecting international collaboration and cooperation to
reach a scientific goal.
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