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Elevated levels of activin A and follistatin in clinical and experimental pulmonary arterial hypertension.
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Objectives. We sought to explore a role for activin A in pulmonary arterial hypertension (PAH).

Background. Growing evidence links the transforming growth factor-beta superfamily to the pathogenesis of PAH. Activin A, a member of this cytokine family, is involved in regulation of cell proliferation, tissue remodeling and inflammation.

Methods. Activin A and its binding protein follistatin were measured by enzyme immune assays in mixed venous and arterial blood from patients with PAH [idiopathic PAH (n=18), associated PAH (n=18), and chronic thromboembolic PH (n=14)] and control subjects (n=14) and further explored in experimental studies.

Results. i) Levels of activin A and follistatin were significantly elevated in patients with PAH. ii) Activin A levels were significantly related to mortality in the patient cohort. iii) PAH patients had significantly higher follistatin levels in the femoral than in the pulmonary artery indicating net release of follistatin from lungs. iv) Lungs from mice with hypoxia-induced PAH exhibited increased gene expression of activin A and follistatin, and also elevated levels of phosphorylated and total Smad2. v) Immunohistochemistry of human lung autopsies from PAH patients and lungs with experimental PAH localized activin A primarily to alveolar macrophages and bronchial epithelial cells; vi) Activin A induced gene expression of endothelin-1 and plasminogen activator inhibitor (PAI)-1 in endothelial cells and vascular smooth muscle cell, respectively; mediators that both could contribute to vascular remodeling. 

Conclusion. Our findings in both clinical and experimental studies suggest a role for activin A in the development of PAH.

