Childhood Asthma Causes Sex-Specific Cognitive Impairment and Persistent Lung Inflammation.
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Introduction. Asthma is the leading cause of hospitalisation among Australian children aged 1–9 years. It is characterised by airway inflammation and narrowing, resulting in wheeze, shortness of breath, cough and chest tightness. Childhood asthma is associated with attention deficits and reduced IQ. Early-life insults shape the structural and functional organisation of the developing brain, increasing vulnerability to premature brain ageing. Despite this, the long-term impact of childhood asthma on cognitive and neuropathological outcomes remains poorly understood. Moreover, preclinical studies are limited and predominantly model asthma in young adult mice (6–10 weeks), failing to capture critical early-life windows of brain development. We hypothesise that asthma in early adolescence (postnatal day [PND] 24) will induce airflow hyperresponsiveness and cognitive and neuropathological alterations.
Aims. To examine how childhood asthma influences cognition and neuroinflammation in male and female mice.
Methods. At PND24, male and female mice were sensitised to house dust mite (HDM; Dermatophagoides pteronyssinus; 100ug sc). Mice were then challenged intranasally with HDM (50 ug in 35 ul saline) or saline 3 times/week for 6 weeks to establish experimental asthma. A separate cohort of mice were exposed once weekly for an additional 21 weeks to represent adulthood (n=8/group). Spatial memory was assessed using Y-maze and tissues were collected to assess lung inflammation (immune cell differentiation) and neuroinflammation (immunofluorescence).
Results. HDM-challenged mice displayed increased immune cells in the bronchoalveolar lavage (BAL) fluid compared to PBS mice. Female HDM mice had greater immune cells numbers than males, associated with increased macrophages in the BAL fluid (p<0.001) at 6 and 27 weeks of exposure. Female, but not male, HDM mice showed impaired spatial working memory compared to control mice (p<0.01) following 6 weeks of HDM exposure, which resolved at 30 weeks of age. 
Discussion. HDM exposure induced pulmonary inflammation and transient cognitive deficits in females. Findings support a lung–brain axis, where early-life airway inflammation may disrupt the neuroinflammatory profile. Despite persistent lung inflammation, cognitive recovery suggests adaptive neuroimmune mechanisms, with sex-specific responses indicating differential vulnerability during development.
