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Abstract: (Minimum 250 words Maximum 450 words) 
Introduction: Stem cells are therapeutic candidates for a wide range of diseases. And it is of great interest in plastic and reconstructive surgery for the management of chronic wounds, adipose tissue transfers and flaps. The objective of this study is to describe the method of isolation, culture and characterization of stem cells derived from adipose tissue (ASCs) and how these can be preconditioned with hypoxia and generate in vitro changes in their proliferative and migratory capacity. And to determine in vivo, if the preconditioning of ASCs by hypoxia (ASCs-H), turns out to be the most effective method to reduce the area of random skin flap necrosis in rats.

Methods: Adipose tissue stem cells were obtained from inguinal-abdominal fatty tissue of adult rats. 10 in the group of stem cells derived from adipose tissue and another 10 in the group of stem cells derived from adipose tissue preconditioned with hypoxia (2% O2 and 5% CO2). Direct morphological analysis was carried out, and with immunofluorescence (vimentin and CD90 marker). Study proliferation and in vitro cell migration was performed.
For the in vivo study. 40 adult male rats subjected to random skin flap in the dorsal area of 2x8cm grouped into control group, FD (flap delay), ASCs and ASCs-H were used. Calculation of the necrosis area and histological study of flaps on the seventh day were performed.

Results: Stem cells derived from adipose tissue preconditioned with hypoxia showed an increase in migratory capacity at 24 hours of 2,44 +/- 0.85 mm v/s 2,24 +/- 0.82 mm (p ≤ 0,01) and proliferative of 5,42 x105 +/- 1,03 x105 cells / mL  v/s  3,26 x105 +/- 8.61 x104 cells / mL) (p ≤0.001) significantly compared to those without preconditioning. The necrosis of the random flaps was evaluated on the seventh day after surgery. In the control group, an average necrosis percentage of 45.63% +/- 18.27 was obtained, in the FD group 32.72% +/- 24.75, ASCs 28.73% +/- 16.31 (p = 0.04) and ASCs-H 27.99% +/- 10.08 (P = 0.01).
Conclusions:  Exposure to hypoxia of stem cells increases cell proliferation and migration significantly. And the overall percentage of necrosis was lower in the groups treated with ASCs and ASCs-H in the control group.
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