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Increased amounts of PP1 and PP2A mediating reduced serine 16 phosphorylation of phospholamban is a possible mechanism for cardiac dysfunction in alveolar hypoxia
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Introduction: We have previously reported right ventricular (RV) dysfunction and left ventricular (LV) diastolic dysfunction in mice subjected to alveolar hypoxia, and that reduced Serine (Ser) 16 phosphorylated phospholamban (PLB) might be a mechanism for the RV and LV dysfunction. The mechanisms leading to hypophosphorylation of PLB in alveolar hypoxia are not known.

Hypothesis: Chronic alveolar hypoxia induces circulating mediators, including cytokines, which lead to changes in the beta-adrenergic pathway or in phosphatases causing reduced Ser16 phosphorylated PLB in both ventricles.

Methods: Mice were exposed to 10% oxygen for 2 weeks. Signaling molecules were measured in cardiac tissue, isolated sarcoplasmic reticulum (SR) and serum.

Results: Ser16 phosphorylated PLB in the RV and LV free wall was reduced in the hypoxia group to 84 % and 59 % of controls. The levels of beta-adrenergic receptors and adenylyl cyclase activity were unaltered. The amounts of PKA regulatory and catalytic subunits (RI(, RII( and C(), and A kinase anchoring proteins detected by RII-overlay were not changed. However, alveolar hypoxia induced an increase in the amount of PP1 in the RV and the LV free wall to 143% and 177 % of controls. In the LV free wall, PP2A was increased to 124 % of control. The concentrations of IL-18, IL-12p40, RANTES, IL-5, keratinocyte chemoattractant and GM-CSF were increased in serum after 1 day of hypoxia, and IL-18 levels were increased after 2 days, 1 and 2 weeks. Hypoxia increased the amount of Akt, which is involved in IL-18 signaling, to 116 % of control in the RV. 

Conclusions: Given the unchanged (-adrenergic pathway, increased amounts of SR-associated PP1 and PP2A during alveolar hypoxia may be the cause of reduced Ser16 phosphorylated PLB, depressed SR function and cardiac dysfunction. It remains to be determined whether increased IL-18 can influence the observed alterations in phosphatases.

