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Rationale: Pulmonary arterial hypertension (PAH) encompasses a group of rare related disease processes, characterised by a progressive rise in pulmonary vascular resistance; mainly due to remodelling of small pulmonary arterioles, which leads to heart failure and death. Eisenmenger Syndrome (ES) affects 5-10% of patients with congenital heart disease. It is characterised by reversal of an intra- or extra-cardiac shunt in the context of severe PAH, which results in cyanosis. Recent studies have suggested that chronic inflammatory processes are involved in the pathogenesis of PAH. However, the molecular and cellular mechanisms driving inflammation have not been fully elucidated. Elevated levels of cell free haemoglobin (Hb) have also been reported in all forms of PAH. Endothelial cells release cytokines and chemokines essential in the recruitment of inflammatory cells that have been detected in the lungs of PAH patients and IL-6 over expression has been shown to cause PAH.
We hypothesise that cell free haemoglobin alone and under low oxygen conditions will initiate an inflammatory response in HPMEC.
Methods: Primary human pulmonary microvascular endothelial cells (HPMEC) were serum starved for 24 hours prior to treatment with haemoglobin (10µM) in 5% FCS media. Cells were then placed in either normoxic (21% oxygen) or hypoxic (1% oxygen) conditions for 6 or 24 hours. Levels of IL-6 and CXCL8 were measured by ELISA at 24hrs and mRNA levels by RT-PCR at 6hrs.
Results: Under normoxia, treatment of HPMEC with Hb for 6 hours induced both IL-6 (56-fold) and -8 (20-fold) mRNA levels and at 24hours caused a significant (p ≤ 0.05) increase in both IL-6 (29.69±8.6 to 507.8±310.8 pg/ml) and CXCL8 (2.47±0.44 to 10.65±2.84ng/ml) release. HPMEC exposed to hypoxia showed an increase in IL-6 mRNA and protein but no change in IL-8 mRNA and protein. When cells were exposed to Hb and hypoxia together, a synergistic effect was only seen on IL-6 mRNA levels with no additional effect of hypoxia seen on IL-8 mRNA or IL-6 and CXCL8 protein levels.
Conclusion: Cell free hemoglobin induced the release of IL-6 and CXCL8 in primary HPMEC. Hypoxia increased IL-6 but not CXCL8 levels and in combination with Hb had an additional effect on IL-6 mRNA levels only. Further work is required on HPMEC from patients with ES, which may provide mechanistic insight into the ongoing inflammatory response seen in ES patients.

