Developing calcaratarin D, a labdane diterpenoid, as therapeutics for chronic lung diseases
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Introduction. Calcaratarin D (CalD), a normal-labdane diterpenoid, is isolated from a medicinal plant called Alpinia calcarata. Our initial screen revealed potent anti-inflammatory effects of CalD on LPS-induced macrophage production of TNF-(, IL-6, and IL-1(. Structure-activity relationship study showed that the (,(-unsaturated (-butyrolactone moiety of the labdane scaffold is critical for CalD’s actions.
Aims. This study was to test the anti-inflammatory effects of CalD in animal models of asthma and idiopathic pulmonary fibrosis (IPF), and to investigate mechanisms of action underlying its protective effects.
Methods. We developed house dust mite (HDM)-induced asthma mouse model and bleomycin-induced IPF mouse model. CalD doses were given by mouth. Bronchoalveolar lavage fluid (BALF), lung lobes and blood were collected for analysis. Isolated macrophages were further studied for mechanisms of action of CalD. Separate cohorts of mice were used to study lung functions in asthma and in IPF. 

Results. CalD was effective against HDM-induced allergic asthma and bleomycin-induced IPF. CalD was found to reduce BALF eosinophil, M2 macrophages, airway inflammation and hyperresponsiveness in allergic asthma, probably via inhibition of JAK-STAT and FoxO1/IRF4 pathways. CalD was able to reduce BALF lymphocytes and M2 pro-fibrotic macrophages, lung collagen deposition and epithelial-mesenchymal transition (EMT), and improve lung functions in IPF, probably via inhibition of the Wnt/(-catenin pathway and YAP/TAZ signaling.
Discussion. CalD is a novel labdane diterpenoid anti-inflammatory molecule equipped with (,(-unsaturated (-butyrolactone moiety capable of protecting against allergic asthma and IPF. (National Research Foundation of Singapore NRF2020-ITC002-0001 and NUHS DDOP-E-559-00-0004-01)
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