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ABSTRACT

The Rodent Research-10 (RR-10) mission investigated how microgravity affects bone regeneration
in mice. During this experiment, mice were sent to the International Space Station (ISS), where
they spent 30 days in microgravity conditions. In spaceflight, the absence of gravitational loading
can enhance osteoclast-driven bone resorption and impair new bone formation, leading to
significant bone tissue loss. This study focused on identifying structural changes in the bone
lacuno-canalicular network resulting from microgravity and mechanical loading. To visualize and
quantify these changes, we employed advanced imaging techniques, including micro-computed
tomography (micro-CT) and confocal microscopy. Our findings will contribute to a deeper
understanding of skeletal adaptation in space and may inform future research aimed at preserving
tissue regenerative health when sending astronauts on long duration space missions.

INTRODUCTION

» This research is part of Rodent Research-10 (RR-10), which was launched to the ISS in
December 2020.

» The primary aim of the mission is to investigate the Cdkn7a gene, which encodes the
CDKN1A/P21 protein (P21). P21 plays an important role in DNA damage response.

» Another goal of this study is to understand how microgravity changes the structure of bone,
leading to a better understanding of how astronauts are affected during spaceflight.

* In RR-10, two strains of mice were used: Wildtype (WT) and Cdkn1a knockout (P21), mice
without the gene.

* In our research we have investigated three groups from this mission: Ground Control (GC),
Flight (FL), and Running Wheel (RW).

» The duration of the experiment was 30 days.
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BONE STRUCTURE

Figure 1. Bone porosity of Wild
Type and P21 Flight and Ground
Control samples.

Data from micro-CT shows that
spaceflight mice lose a rigid bone
(red), surrounding the perimeter of the
bone, that is observed in ground
control samples (Fig. 1). In addition,
bone formation was more active in
ground control mice (red color
represents bone, green — newly
formed bone during the last week of
the spaceflight) (Fig. 2).

WTGC WT FL
Figure 2. Confocal images of Wild Type Ground
Control and Flight samples.
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