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ABSTRACT (upto 300 words)

Background: Chronic psychological stress is increasingly recognized as a major risk factor for various mental health disorders. This study investigates the underlying neurobiological mechanisms, specifically focusing on how prolonged stress alters synaptic plasticity in the hippocampus and subsequent cognitive performance.
Methods and Materials: Adult rodent models were subjected to a chronic unpredictable mild stress (CUMS) protocol over a period of six weeks. Cognitive and memory functions were evaluated using the Morris water maze and novel object recognition tests. High-resolution Golgi-cox staining and Western blot analysis were utilized to quantify changes in dendritic spine density and the expression of brain-derived neurotrophic factor (BDNF) within the hippocampus.
Results: Prolonged exposure to stress resulted in a significant decline in spatial learning and memory retention. Neuroimaging and cellular analysis revealed a 35% reduction in dendritic spine density in the CA1 region of the hippocampus. Furthermore, a marked downregulation of BDNF expression levels was observed in the stressed group compared to the control group.
Conclusion: The findings demonstrate that chronic stress severely impairs cognitive function by disrupting neural plasticity and reducing essential neurotrophic factors. These results underscore the critical importance of early therapeutic interventions targeting neuroplastic pathways to mitigate the long-term impact of stress on mental health.
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