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Abstract: Little is known about cellular response such as proliferation, differentiation and gene expression

to microgravity and this in part reflects lack of understanding of gravity-sensing and aging mechanisms.

We investigated cell differentiation and aging of human mesenchymal stem cells and human normal

osteoblasts cultured using the 3D-clinostat.

Our results suggested that microgravity inhibited cell

differentiation and aging. We propose that 3D-clinostat (Japanese original method) provides a novel

method that contributes to cell therapy and developmental biology.
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Fig.1. Photograph of the 3D-clinostat.
By controlled simultaneous rotation of two axes,
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Fig. 3. Telomere length, telomerase activity and expression of -
differentiation markers. -
(A) Collagen type II and aggrecan expression by RT-PCR. -
(B) Telomere length by Southern blot analysis. :

(C) Telomerase activity of hMSCs.

TMK-1; telomerase-positive gastric tumor cell line, NC;
negative control. ITAS; internal telomerase assay standard to
show that the PCR reaction proceeded normally.
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Fig.4. Expression of differentiation marker and
longevity gene and analysis of telomere length

(A) Cbfal, osteocalcin, osteopontin and sirtl
expression by RT-PCR.

(B) Telomere length of NHOst.
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