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Sildenefil increases connexin 40 in smooth muscle cells through activation of BMP pathways in pulmonary 
arterial hypertension
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Background: Pulmonary arterial hypertension (PAH) is a cardiovascular disorder associated with enhanced proliferation and 
suppressed apoptosis of pulmonary arterial smooth muscle cells (PASMCs). The sildenafil can regulate the Connexin (Cx) 43 
in the PASMCs and thus inhibit the PASMCs proliferation and the remodeling of pulmonary arterial. However, how sildenafil 
exert regulation in the Cx40 in the PASMCs in PAH remains unclear. 
Methods & Results: Using the rat PAH model induced by the monocrotoline, we demonstrated that the Cx40 in the PASMCs 
is down-regulated in the PAH. The sildenafil promotes the up-regulation of Cx40 in the PASMCs via bone morphogenetic 
protein (BMP) signaling, accompanied by an anti-proliferative response in PASMCs. Inhibition of the BMP axis reverses the 
up-regulation of Cx40 and anti-proliferation of the sildenafil in these cells. In monocrotaline-induced PAH rat models, which 
display reduced levels of BMP signaling, this study further indicates that the BMP-Cx40 axis is activated in lungs following the 
sildenafil treatment. Furthermore, we also find in vitro that sildenafil increases the Cx40 expression of PASMCs isolated from 
MCT-PAH rats and inhibit the proliferation of these cells. These phenomenon are reversed by LDN-193189, the antagonist 
of type II receptor for bone morphogenetic protein (BMPR2) treatment, providing strong evidence for the protect effect of 
sildenafil and the BMP-Cx40 axis involvement. 
Conclusions: Taken together, these data suggest the sildenafil activate BMP-Cx40 signaling in the PAH. This axis may be a 
potential therapeutic target in PAH.
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