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Impacts of ground-based microgravity simulation on biological re-
sponses of bone marrow mesenchymal stem cells and its underlying
mechanisms: A mini-review

ZHANG Chen'?, LU Dong-yuan®, SUN Shu-jin’, SONG Guan-bin', LONG Mian’

(1. Bioengineering College, Chongqing University, Chongqing 400044, China; 2. Key Laboratory of Microgravi-
ty, Center of Biomechanics and Bioengineering, Institute of Mechanics, Chinese Academy of Sciences, Beijing
100190, China)

Abstract; With the development of space life science, researches on ground-based microgravity simulation be-
come more and more important for spaceflight to complement their limited missions. It is well known that bone
marrow mesenchymal stem cells (BMSCs) are pluripotent, self-renewing cells with multi-lineage differentiation
capacity on the ground, but their responses under microgravity and the underlying regulatory mechanisms are
poorly understood. Ground-based microgravity simulation might affect cell proliferation, apoptosis and expression
of surface molecules, and induce cytoskeletal reorganization, as well as alter the differentiation potential of BM-
SCs. In this review, how ground-based microgravity simulation mediates BMSCs’ responses and its involved
mechanisms are summarized to further understand the mechano-biological coupling in such process and provide
theoretical references for space flight-induced pathophysiological alterations.
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