Type 2 cytokines reverse vascular dysfunction via inhibiting cGAS-STING in sepsis mice 
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Introduction: Vascular dysfunction is a severe complication of sepsis, which is characterized by endothelial dysfunction, subsequently leading to vascular hyperpermeability and death. By contrast, mechanisms underlying vasculopathy in sepsis remain unclear. IL-4Rα is a heterodimeric subunit which binds to type 2 cytokines, including IL-4 and IL-13, thus activating the Th2 immune response. However, the role of IL-4/IL-13 in regulating sepsis-induced vascular impairments remains largely unknown.
Aims: To investigate the role and underlying mechanism of type 2 cytokines in regulating vascular function in sepsis mice
Methods: Cdh5cre mice were intercrossed with IL-4Rαf/f mice to generate IL-4Rαf/fCdh5cre mice (endothelial IL-4Rα deletion mice). Mice were intraperitoneally injected with LPS (10 mg/kg) and sacrificed after 8 hours of injection. The lung was subjected to histological examination. Primary endothelial cells, which were isolated from mice, and induced endothelial cells (iECs), which were generated from iPSCs, were used for in vitro studies. 
Results: Our results showed that vascular hyperpermeability and endothelial dysfunction were exacerbated in LPS-treated IL-4/IL13-/- mice and IL-4Rαf/fCdh5cre mice. Notably, we observed an increased apoptosis rate in the vascular endothelium of IL-4Rαf/fCdh5cre mice, compared to wild-type mice. Furthermore, the cGAS-STING pathway, a notable pathway triggering apoptosis, was activated in endothelial IL-4Rα knockout mice aortas. IL-4Rα knockout exacerbated apoptosis, DNA leakage and cGAS-STING activation in primary endothelial cells, which is consistent with our in vivo findings. Moreover, IL-4/IL-13 supplementation reversed LPS-induced endothelial dysfunction, apoptosis and DNA damage in mice aortas, primary endothelial cells and iPSC-ECs. cGAS-STING was repressed by IL-4/IL-13 treatment in endothelial cells.
Discussion: This study demonstrates the crucial role of IL-4Rα in alleviating vascular dysfunction in LPS-treated mice, illustrating a promising therapeutic target for treating vasculopathy for sepsis patients.
