THE ADAPTATION OF THP-1 CELLS TO HYPOBARIC HYPOXIA DIFFERS FROM THAT TO NORMOBARIC HYPOXIA
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Objective: Mechanisms of adaptation to hypoxia and the influence of hypoxia on physiological and pathophysiological processes are the focus of various research areas. 
The question if there is a difference between the reaction to hypobaric (hHX) and normobaric hypoxia (nHX) is still under debate. Many clinical studies under hHX conditions (high altitude or hypobaric chambers) found an influence of the barometric pressure on the physiological adaptation to hypoxia. However, cell culture studies are mainly conducted under nHX conditions. Therefore, the aim of our study was to establish a model for in-vitro studies under hHX conditions and to compare the molecular mechanisms of adaptation to nHX and hHX in the monocytic cell line THP-1.
Methods: THP-1 cells were incubated under nHX or hHX conditions using a Whitley H35 HEPA Hypoxystation or a pressure-tight box connected to an adjustable vacuum pump (IKA VACSTAR control) for 6 and 24 hours. Oxygen concentrations were adjusted to a range of 4-12% O2 which corresponds to barometric pressures of 190-570 hPa. Stabilization of Hypoxia-inducible factors (HIFs) was determined by immunoblot (Simple Western) and expression of HIF target genes was quantified by real-time PCR.
[bookmark: _GoBack]Results: Both types of hypoxia modulated HIF stabilization and the expression of the HIF target genes, such as Adrenomedullin (ADM), Glucosetransporter-1 (Glut-1), Vascular endothelial growth factor A (VEGF A) and CxCR4. The extend of regulation varied depending on the level of barometric pressure, oxygen concentration as well as on the observed target gene and incubation time.  Several of the HIF targets tended to be more strongly regulated under hypobaric than under normobaric conditions at a comparable degree of hypoxia.
Conclusion:  Our preliminary results show that the adaptation of THP-1 cells to hHX differs from the adaptation to nHX. HIF activation and regulation of HIF target genes are influenced differently by the barometric pressure. We hypothesize that a change in the barometric pressure also modulates other gene activation pathways additionally to the HIF pathway. Which pathways are involved and whether our findings also affect other cell types needs further investigation. 

