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Challenges with therapeutic applications?

« Stem cells are rare populations - 0.01-0.001% of all somatic cells in a given tissue
 Limited donor availability, requirement for tissue/blood matching Conclusions
* Ex-vivo manipulation and expansion of stem cells results in their pre-mature aging, loss

In vitro cultured non-irradiated MSCs and ECFCs aged significantly:

) OOfnslgeTr;feernaQeO:Irfr?eegep?t;:itjlrjrneﬁtllil napprove ) T Mot AiErea — HETeEEeiEts S 1) Cell doublin_g tir_ne incrc_aasfed 3.9 fold for MSCs and 3.6 fold for ECFCs significant changes, p<0.5.
[l transplantation using bone marrow and cord blood stem cells 2) Chond_rogenlc dlffere_ntlatlon of MSCs decreased 2.2 fold B C
ce P J 3) The migratory capacity of ECFCs decreased by 1.9 fold ) -
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LDR treatment at early passage provided lasting effects and delayed aging: . - % * 5, -
MethOdS 1) Proliferative capacity of aged cells improved 2.2 fold for MSCs and 2.1 fold for ECFCs c o ~ =
+ Human umbilical cord blood (UCB) derived mesenchymal stem/stromal cells (MSCs)* 2) Chondr_ogenic differentiatiop of aged MSCs was completely restored with 50 and 100 mGy treatment and é § 1.8 * * 2
> and endothelial colony forming cells (endothelial stem cells; ECFCs)®’ further_lmpr]?yeddt?y 33% V\(/j'th - mc_sy exposdurbesz % with 50 MG © 70- o 167
« Acute external gamma irradiation at 10 mGy, 50 mGy and 100 mGy total dose 3) Migration of irradiated aged ECFCs improved by 27.1% with 50 mGy exposure . £ wn
 Passage 4 (p4) — young cells This report provides the first evidence of LDR-mediated delayed aging and improved functional capacity E ~a4 o
» Cells aged in culture and monitored with Incucyte — doubling time/proliferation of in vitro expanded mesenchymal and endothelial stem cells. g g 12
* Functional capacity of MSCs measured as extent of differentiation to chondorcytes T AR 50 - X 1 .0-
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