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Objective: The availability of oxygen in each organ depends on the vascularization and the metabolic activity of the tissue. Consequently, different cell types are accustomed to distinct oxygen concentrations under physiological conditions and may have varying thresholds for the initiation of a cellular hypoxic response. Here, we attempt to characterize the hypoxic threshold of human pulmonary microvascular endothelial cells (HPMECs). 
Methods: Primary HPMECs were incubated under normoxic conditions or normobaric hypoxia with 10%, 7%, 4% or 1% oxygen (O2) for up to 24h. Changes in metabolic activity were assessed by PrestoBlue assay, while proliferation and cell viability was monitored using a LUNATM FX automated cell counter. Stabilization of HIF transcription factors and regulation of hypoxia-induced genes was investigated by western blot (Simple Western) and quantitative RT-PCR.
Results: HPMECs exposed to hypoxia showed increased metabolic activity compared to normoxia for all tested hypoxic conditions. This observation was accompanied by unchanged cell viability and a rather decreased proliferation rate of HPMECs under hypoxic conditions. HIF-2 stabilization was observable to a low extent at 4% O2 and more pronounced at 1% O2. Most examined hypoxia-regulated genes showed an upregulation at 1% O2, starting after 3 to 6 hours of hypoxic exposure. For the other oxygen concentrations, HPMECs showed a tendency towards increased gene expression in dependency to the degree of hypoxia after 24h. 
Conclusion: Our study demonstrates that HPMECs respond to all tested hypoxic conditions with adaptations of cellular metabolism. However, robust HIF stabilization and increased expression of hypoxia-induced genes was only evident at 1% O2 over the 24-hour period. 
Since a trend towards increased HIF levels as well as expression of HIF-induced genes was observed after 24h, the role of longer exposure times under milder hypoxia conditions needs to be further investigated.



