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Pulmonary hypertension is characterized by a pulmonary arterial 

pressure above 25 mmHg which results in right ventricular 

hypertrophy, failure and death. The disease is classified in 

pulmonary arterial hypertension, pulmonary hypertension owing 

to left heart disease, pulmonary hypertension owing to chronic 

lung disease, chronic thromboembolic pulmonary hypertension, 

and pulmonary hypertension with unclear multifactorial 

mechanism. Pharmacological treatments for pulmonary 

hypertension are based on the concept of restoring endothelial 

vasodilator-dependent function and include apart from L-type 

calcium channel blockers, prostacyclin mimetics, endothelin 

receptor antagonists, and phosphodiesterase type 5 inhibitors. 

These treatments have markedly improved the prognosis in 

pulmonary arterial hypertension, but largely fail to reduce the 

pressure load on the pulmonary circulation and right ventricle. 

Moreover, there is unmet needs for both diagnosis and treatment 

of the much more prevalent forms of pulmonary hypertension 

e.g. pulmonary hypertension due to chronic lung disease and left 

heart disease. In chronic hypoxic pulmonary hypertension in rats 

we investigated three different pathways: (1) the apelin 

pathway, (2) modulation of the bioavailability of superoxide, and 

(3) whether modulation of calcium-activated K channels could be 

a potential target for treatment. The inhibition of 

vasoconstriction induced by apelin was impaired in chronic 

hypoxic rats, while treatment with tempol and apocynin was able 

to prevent, but they did not reverse pulmonary hypertension. 

Calcium-activated K channels (KCa2.3 and KCa3.1) channels are 

expressed in the rat and human pulmonary circulation, and 

KCa3.1 were downregulated and associated with endothelial 

dysfunction, while KCa2.3 channels were markedly upregulated 

in chronic hypoxic rats. KCa2.3 channels may serve a as potential 

target for treatment of pulmonary hypertension.           
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