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Abstract: Recently, regenerative medicine with bone marrow stromal cells (BMSCs) has gained significant

attention for the treatment of central nervous system diseases.

Here, we investigated the activity of

BMSCs under simulated microgravity conditions, with special focus on their cellular responses to physical

stimulation.

In conclusion, we demonstrated that mouse BMSCs maintained multipotency in culture in

3D-clinostat, and their transplantation may contribute to recovery of functions in injured brain.

Establishing cell therapy needs a mean of maintaining multipotency in donor cells for future use. This

study suggests that simulated microgravity could be a candidate for that.
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Fig. 1 Character of cells cultured in microgravity

In Group 1G, the neural-induced group cultured under
1G condition, many cells with long protrusions were
observed (A), and the neural differentiation markers
(neulofilament heavy; HF-H) were expressed only in
Group 1G at day 7 (C). However, under microgravity, no
cells with neuron-like characteristics were observed (A).
When Group CL cells were cultured under 1G condition
and kept in the induction medium for another 7 days,
numerous cells grew long protrusions and conjugated
with other cells (B), and NF-H were expressed (C).
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1G BRE THE~SLFHEEST 5 & (Group 1G),
BMSCs 1%, ##&icsr{b L7z (Fig. 1A,C). Group CL
TiE, RO ELE LioManglsshd,
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Fig. 2 Effectiveness of cells cultured in microgravity

Mice grafted with Group CL cells had the highest
scores and showed greatest improvement compared to
all other groups (A). Group S was shame operated
mouse, Group C mice received PBS, no cellular
grafting. Immunostained images of each group 28 days
after inducing damage are shown (B). Cells expressing
GFP are graft cells. Mice grafted with Group CL cells
showed numerous NF-H expressing cells.
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