Diet-Stress Interplay Impairs Synaptic Plasticity via MMP-9-Nectin Signalling
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Introduction. Obesity and psychological stress frequently co-occur and together exert profound effects on brain function, synaptic signalling, and vulnerability to psychiatric disorders; extracellular proteases such as matrix metalloproteinase-9 (MMP-9), which target synaptic adhesion molecules including nectin-1 and nectin-3, are candidate mediators of this convergence. 
Aims. We sought to (i) determine how chronic high-fat diet (HFD) and acute foot-shock stress (FSS), alone or combined, affect anxiety- and depression-like behaviours, (ii) characterise hypothalamic-pituitary-adrenal (HPA) axis dynamics via corticosterone, and (iii) quantify MMP-9 and nectin (nectin-1, nectin-3) expression alongside synaptic and inflammatory markers in hippocampus and medial prefrontal cortex to test whether MMP-9-mediated nectin disruption links diet and trauma to synaptic instability.
Methods. Adult male C57BL/6 mice were fed control or HFD for 12 weeks and exposed to acute FSS; behavioural testing (open field, light–dark box, tail suspension, freezing) and molecular/endocrine endpoints (serum corticosterone, qPCR for MMP-9/nectins, immunoblotting and immunofluorescence for adhesion, synaptic, and inflammatory markers) were assessed at 24 hours and 7 days post-stress. 
Results. HFD and FSS each induced anxiety- and depression-like phenotypes, while HFD+FSS produced more pronounced and persistent deficits, reduced exploration, sustained immobility, and exaggerated freezing, accompanied by prolonged corticosterone elevation. Molecularly, transient increases in hippocampal nectin-1/3 at 24 h were followed by sharp reductions by day 7 in HFD+FSS mice, coinciding with persistently elevated MMP-9, synaptic destabilisation, and heightened inflammatory signalling.
Discussion. These data identify MMP-9-mediated cleavage of nectins as a convergent mechanism by which diet and trauma disrupt synaptic plasticity and behaviour, highlighting the MMP-9-nectin axis as a potential therapeutic target for comorbid metabolic and stress-related neuropsychiatric conditions.
