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    Abstract
Background and Purpose Immunosuppression is the predominant cause of mortality for sepsis due to failure to eradicate invading pathogens. Unfortunately, no effective and specific drugs capable of reversing immunosuppression are available for clinical use. Increasing evidence implicates vitamin D receptor (VDR) involved in sepsis-induced immunosuppression. Herein, artesunate (AS) was discovered to reverse sepsis-induced immunosuppression and its molecular mechanism is investigated.

Experimental Approach Effect of artesunate on sepsis-induced immunosuppression was investigated in mice and in vitro. VDR was predicted to be an interacted candidate of AS by bioinformatics predict, then identified using PCR and immunoblotting. VDR, ATG16L1 and NF-κB p65 were modified to investigate the alteration of AS’s effect on pro-inflammatory cytokines release, bacteria clearance and autophagy activities in sepsis-induced immunosuppression.

Key Results AS significantly reduced the mortality of cecal ligation and puncture (CLP)-induced sepsis immunosuppression mice challenged with Pseudomonas Aeruginosa, and enhanced proinflammatory cytokines release and bacterial clearance to reverse sepsis-induced immunosuppression in vivo and in vitro. Mechanically, AS interacted with VDR thereby inhibited the nuclear translocation of VDR, then influencing ATG16L1 transcription and subsequent autophagy activity. In addition, AS inhibited physical interaction between VDR and NF-κB p65 in LPS tolerance macrophages, then promoted nuclear translocation of NF-κB p65, which activated the transcription of NF-κB p65 target genes such as pro-inflammatory cytokines.

Conclusion and Implications Our findings provide an evidence that AS interacted with VDR to reverse sepsis-induced immunosuppression in an autophagy and NF-κB dependent way, highlighting a novel approach for sepsis treatment and drug repurposing of AS in the future.


Footnotes
	Declaration of Competing interest: The authors declare no competing interests.

	Abbreviations: anti-PD-1: anti-programmed cell death receptor-1; AS: artesunate; ATG16L1: autophagy related 16 like 1; Baf: bafilomycin A1; BSA: bovine serum albumin; CDK: chemical development kit; ChIP: chromatin immunoprecipitation; CLP: cecal ligation and puncture; CLP mice: cecal ligation and puncture (CLP)-induced sepsis immunosuppression mice; co-IP: coimmunoprecipitation IL-1β: interleukin-1β; LC3B: protein 1 light chain 3; LPS: lipopolysaccharide/endotoxin; NF-κB: nuclear factor kappa B; PA: pseudomonas aeruginosa; PMs: peritoneal macrophages; RAW264.7: macrophage-like RAW cells; RXR: retinoid X receptor; RT-PCR: quantitative real-time reverse transcription polymerase chain reaction; TCMSP: traditional Chinese medicine systems pharmacology database and analysis platform; TEM: transmission electron microscope; TLR4: toll-like receptor 4; TNF-α: tumor necrosis factor alpha; VDR: vitamin D receptor; VD3: 1α,25(OH)2D3; VDRE: vitamin D response elements; WES: weighted ensemble similarity; 3-MA: 3-methyladenine.
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