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Introduction. It is well-established that external and internal stressors trigger depressive behaviour by elevating the production of proinflammatory cytokines. Recent studies have indicated that stress-induced release of immune danger signals, such as complement system and danger-associated molecular patterns (DAMPs) may serve as critical mediators of inflammation-driven alterations in cellular and behavioral processes underlying major depressive disorder. However, the precise mechanism and therapeutic strategy are poorly understood
Aims. This study investigates the role of key immune danger signals, including complement 3 (C3) and MyD88 in depressive-like behaviour, elucidating their underlying mechanisms and identifies novel therapeutic candidates through MyD88 blockade.
Methods. Chronic social defeated stress; behaviour test; immunofluorescence; western blotting; cell culture. 
Results. We demonstrated that chronic stress exposure increased hepatic C3 expression in mice. Genetic knockdown of hepatic C3 effectively mitigated stress-induced deleterious effects, whereas overexpression of hepatic C3 was sufficient to induce depressive-like behaviour following subthreshold social stress. Mechanistically, hepatic C3 manipulation bidirectionally regulated claudin-5 expression in nucleus accumbens (NAc) endothelial cells through the C3a receptor-CCAAT/enhancer-binding protein-α signalling pathway. Concurrently, MyD88 expression was up-regulated in the medial prefrontal cortex. MyD88 overexpression aggravated, whereas knockout or pharmacological inhibition of MyD88 ameliorated chronic stress-induced depressive-like behaviour. Importantly, we developed TJ-M2010-5, a novel synthetic inhibitor targeting MyD88 dimerization, which demonstrated therapeutic efficacy in alleviating both chronic stress-induced depressive-like behaviours.
Discussion. These findings suggest that targeting hepatic C3 and MyD88 signalling pathways may serve as a promising therapeutic strategy for stress-related mental disorders, with inhibitors of MyD88 dimerization potentially developed as novel antidepressant drugs.
