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Tolerance to Oxygen Glucose Deprivation in Differentiated Adult Hippocampal Neuronal Stem Cells Obtained from Arctic Ground Squirrels (Spermophilus parryii)
Arctic ground squirrels (AGS) tolerate cardiac arrest in vivo and oxygen glucose deprivation in vitro without neuronal cell death (Dave et al., 2006; Ross et al., 2006).  To test the hypothesis that genetic factors contribute to ischemia tolerance we minimized the influence of environmental factors by using hippocampal neurons differentiated from neural stem cells obtained from adult AGS.  We report that these neurons are less susceptible to ischemic-like insult than other neural stem cell species. Stem cells were prepared from adult hippocampus (Nestin positive) and differentiated for up to 3 weeks until cultures contained at least 50% neurons (TUJ1 positive).  Cultures were transferred to normal glucose or reduced glucose conditions and sealed in hypoxic chambers where O2 was <1%.   Normoxic cells were incubated in an unsealed chamber.  Both chambers were placed in a 37oC, 5% CO2 incubator. After 48h, cells were removed from their chambers and incubated at 37oC for another 24h to mimic reperfusion. Cellular respiration, a gauge of cell number and viability, was quantified using Alamar Blue fluorescence.  Total cell and neuron counts were obtained with an ArrayScan (Cellomics Inc.). Oxygen and oxygen glucose deprived cells were as healthy as cells cultured under control conditions. These same conditions were injurious to human neurons differentiated from neuronal stem cell precursors that showed significant loss of Alamar Blue fluorescence intensity and neuron numbers in normal glucose or low glucose media. AGS cells were susceptible to hydrogen peroxide injury, suggesting that tolerance was not due to over expression of anti-oxidant proteins. In conclusion, neurons differentiated from AGS stem cells tolerate ischemic-like insult suggesting that ischemia tolerance in AGS is due, in part, to genetic factors. These cells could be useful for identifying novel therapeutic targets and for transplantation research.

