Polyinosinic:polycytidylic acid and PM2.5 exposure disrupts cognition and brain health in mice
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Introduction. Acute influenza and chronic PM2.5 exposure alone can induce neuroinflammation; however, their combined long-term effects on brain health are largely unknown, including oxidative stress, which is a critical factor in accelerating neuronal ageing and neuroinflammation leading to neuronal injury, glial activation, and synapse loss.
Aims. This study aimed to assess the impact of chronic daily PM2.5 exposure in combination with weekly Polyinosinic:polycytidylic acid (Poly:IC) administration on cognitive function and to examine changes in astrocytes, neurons and microglia within the hippocampus and cortex, as well as neuroinflammatory and oxidative stress markers.
Methods. Balb/c mice (male, 6 weeks old, n=12/group) received poly I:C (20μg/mouse/week, intranasal) or saline as a control weekly for 12 weeks to model yearly flu infection, with or without daily exposure to PM2.5 (10μg/mouse/day, intranasal). Mice underwent the elevated plus maze, novel object recognition test, and episodic memory test. Brain astrocytes (GFAP), neurons (NeuN) and microglia (IBA1) were assessed by immunohistochemistry. Neuroinflammation (TNF, IL6, IL18) and oxidative stress (NOX4, SOD2) markers were measured by rt-PCR.
Results. At weeks 4 and 12, there was a trend of increased anxiety in mice exposed to poly I:C and PM2.5. Short-term memory was reduced by 32% after 12 weeks of exposure to poly I:C, as well as a trend in decreased episodic memory in mice exposed to PM2.5 only and PM2.5 + poly I:C. Astrocyte and microglia numbers were increased, and neuronal numbers were decreased in the hippocampal CA1, CA2, CA3, and dentate gyrus, and cortex after PM2.5 and poly I:C exposure alone and in combination. Oxidative stress and neuroinflammation markers were increased in all treatment groups compared with the control.
Discussion. Chronic poly I:C and PM2.5 exposure increased neuronal injury in two key brain regions for learning and memory, the hippocampus and cortex. PM2.5 and poly I:C exposure alone and in combination increased both neuroinflammation and oxidative stress. Which may represent key mechanisms underlying anxiety and memory impairment found.

