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Space travel produces many challenges to human health,
including radiation exposure and musculoskeletal disuse.
Bone forming osteoblasts are derived from undifferenti-
ated mesenchymal stem cells. In this study, we used hu-
man adipose tissue derived stem cells (ATSCs) to inves-
tigate cellular survival (Fig.1), and differentiation after
radiation exposure, as well as supplementation through
osteogenic medium additives (50 uM L-ascorbic acid, 10
mM B-glycerophosphate and 10® M dexamethasone),
(Fig.2).
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Figure 1: Survival curves of LW29
and SAOS-2 cells exposed to radiation
doses up to 6 Gy.

Quantitative determination of bone cell differentiation
was performed by analyzing the hydroxyapatite content
of the ECM. Three days after seeding, culture medium
was changed to osteogenic medium. Calcium rich depos-
its were confirmed less well formed regarding LW24 in
comparison to the osteosarcoma cell line SAOS-2.
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Figure 2: Cells were seeded three days
before addition of osteogenic medium
additives. Fluorescence was read out
by using the microplate reader Lambda
Fluoro 320 by using excitation / emis-
sion wavelengths of 485 / 535 nm.
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Up to know few studies have evaluated the effects of
low- and high-LET exposure on cell cycle regulation of
ATSCs. In this study, cells were exposed to X-rays as
well as to Ti-ions (1000 MeV/A; LET 107.7 keV/um) in
a dose range between 1 and 4 Gy, respectively.
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Figure 3: Cell cycle distribution after expo-
sure to Ti-ions. Data for SAOS-2 (A) and
LW24 (B) are shown as percentage of cells in
the cell cycle phases G1, S and G2/M.

Cell cycle distribution of LW24 cells were only marginal-
ly affected (Fig. 3A) whereas a significant and dose-
dependent arrest of SAOS-2 cells was detected after ex-
posure to Ti-ions (Fig. 3B).

Outlook

Our findings provide a better understanding of radiation-
induced biological response of ATSCs and may lead to
the development of better strategies for stem cell treat-
ment and cancer therapy. However, a detailed gene ex-
pression analysis in future work is required, to unravel
intracellular responses after exposure to high-LET radia-
tion.
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