MBH212, as a PDE4B inhibitor, alleviates asthma by activating the cAMP/PKA/CREB  pathway
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Introduction. Asthma is a common respiratory disorder characterized by chronic airway inflammation, which through recurrent stimulation drives airway remodeling. Phosphodiesterase 4B (PDE4B), a key enzyme responsible for degrading cAMP, represents a promising therapeutic target for asthma.MBH212, a small-molecule alkaloid derived from marine bryozoans, functions as an inhibitor of PDE4B.

Aims. In this study, we investigated the therapeutic efficacy and underlying mechanism of MBH212 in the treatment of asthma.

Methods. Molecular docking, molecular dynamics simulations, and surface plasmon resonance (SPR) assays were used to verify the direct binding and inhibitory activity of MBH212 toward PDE4B. Tissue distribution was analyzed to evaluate pulmonary targeting. In TGF-β1-induced human airway smooth muscle cells (HASMCs), the effects of MBH212 on cell proliferation, migration, contractile function, and extracellular matrix (ECM) dysregulation were examined. Signaling activation of the cAMP/PKA/CREB pathway was explored mechanistically. In OVA-induced asthmatic mice and AAV-shPDE4B asthmatic mice, airway hyperresponsiveness, inflammation, and lung function were assessed to validate target dependence.

Results. MBH212 directly bound to PDE4B with high affinity and inhibited its enzymatic activity. It exhibited excellent pulmonary targeting properties. In HASMCs, MBH212 effectively suppressed cell proliferation, migration, contractile function, and ECM dysregulation. Mechanistically, MBH212 targeted PDE4B, increased intracellular cAMP levels, promoted nuclear translocation of PKA C-α, enhanced CREB phosphorylation, and activated the cAMP/PKA/CREB signaling pathway. In OVA-induced asthmatic mice, MBH212 significantly alleviated airway hyperresponsiveness and inflammation. In AAV-shPDE4B asthmatic mice, the anti-inflammatory and lung function-improving effects of MBH212 were not further enhanced, confirming that its action depends on PDE4B inhibition.

Discussion. In summary, this study demonstrates that MBH212 exerts anti-asthmatic effects by specifically targeting PDE4B and activating the cAMP/PKA/CREB pathway. MBH212 may serve as a promising candidate for the treatment of asthma via targeting airway remodeling and inflammation.
