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NF-kB inhibitor improves pulmonary vascular remodeling by reversing LPS-
induced down-regulation of BMPRII
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Abstract: The occurrence and development of pulmonary arterial hypertension (PAH) is closely related to the genetic mutation of
bone morphogenetic protein receptor type 11 (BMPRII) encoding gene and the inflammatory response mediated by nuclear factor kB
(NF-«B) pathway. This paper was aimed to investigate the effect of NF-kB pathway inhibitors on lipopolysaccharide (LPS)-induced
pulmonary artery endothelial cell injury. Human pulmonary artery endothelial cells were treated with 1 pg/mL of LPS. The expression
levels of BMPRII and interleukin-8 (IL-8) were detected by Western blot and qPCR. The rat PAH model was established by intraperi-
toneal (i.p.) injection of monocrotaline (MCT). The expression levels of BMPRII and IL-8 in pulmonary artery endothelial cells were

detected by immunofluorescence staining. Cardiac hemodynamic changes and pulmonary vascular remodeling were detected in the
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MCT-PAH model rats. The results showed that LPS caused down-regulation of BMPRII expression and up-regulation of IL-8 expression
in human pulmonary artery endothelial cells. NF-kB inhibitor BAY 11-7082 (10 pmol/L) reversed the effect of LPS. In the pulmonary
artery endothelial cells of MCT-PAH model, BMPRII expression was down-regulated, IL-8 expression was up-regulated, weight ratio
of right ventricle to left ventricle plus septum [RV/(LV+S)] and right ventricular systolic pressure (RVSP) were significantly
increased, cardiac output (CO) and tricuspid annular plane systolic excursion (TAPSE) were significantly reduced, and pulmonary
vessel wall was significantly thickened. BAY11-7082 (5 mg/kg, i.p., 21 consecutive days) reversed the above changes in the MCT-PAH
model rats. These results suggest that LPS down-regulates the expression level of BMPRII through NF-kB signaling pathway, promoting
the occurrence and development of PAH. Therefore, the NF-kB pathway can be used as a potential therapeutic target for PAH.

Key words: pulmonary arterial hypertension; bone morphogenetic protein receptor type II; nuclear factor kB signaling pathway;
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Fig. 1. LPS reduced the expression of BMPRII and increased the expression of IL-8 in hPAECs. 4, C: Western blot results of BM-
PRII and IL-8. B, D: The mRNA expression BMPRII and IL-8 measured by qPCR. Mean = SD, n=3. ‘P < 0.05, "P < 0.01, P < 0.001,
P <0.000 1.
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Fig. 2. BAY11-7082 reversed LPS-induced expression of IL-8 and BMPRII in hPAEC. 4, B: The mRNA expression of BMPRII (4)
and IL-8 (B) measured by qPCR. C: Western blot results of BMPRII and IL-8. Mean + SD, n = 3. P<0.05,"P<0.01, "P<0.001.
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Fig. 3. BAY11-7082 reduced the late-apoptotic ratio in LPS-induced hPAECs. FITC-Annexin-V analysis was performed to detect the
late-apoptotic ratio in hPAECs. Mean + SD, n=3."" P <0.000 1. BAY, BAY 11-7082.
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Fig. 4. Comparison results of right ventricular systolic pressure (RVSP), weight ratio of right ventricle to left ventricle plus septum

[RV/(LV+S)], cardiac output (CO) and tricuspid annular plane systolic excursion (TAPSE) in three groups of rat models. Mean + SD,
n=3."P<0.05,"P<0.01, P <0.000 1. BAY, BAY11-7082; MCT, monocrotaline.
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