A novel model of air pollution-induced lung cancer
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Introduction. Epidemiological evidence strongly associates airborne particulate matter (PM), the dust components of polluted air, with increased incidence and mortality of lung cancer. PM2.5 (PM less than 2.5 µm) from traffic related sources carries different toxic substances, such as sulfates, organic compounds, polycyclic aromatic hydrocarbons, and heavy metals, which are considered major carcinogens that increase lung cancer risk (Wang et al Brit J Cancer 2025). However, the mechanisms of this association are largely unexplored. 
Aims. To develop a novel mouse model of air pollution and lung cancer. 
Methods. Male and female A/J mice (6-8 weeks of age) were randomly allocated into 4 groups (saline, NNK [carcinogen], PM, NNK+PM; n=10-12 mice/group). Mice received IP injection of NNK (0.1mg/g; 200µL) or Saline (200µL) 3 times over 2 weeks. From week 3-26, mice were treated daily intranasal with low dose PM (10µg/50µL) or vehicle (50µL). Endpoint analyses included tumour characterisation (tumour burden, multiplicity, volume, histological analyses) and flow cytometric analysis of lung and upper airways. 
Results. In PM-treated mice, tumour incidence was 16% in males and 9% in females and predominately lung adenocarcinomas. For NNK- and NNK/PM-treated mice, there was 100% tumour incidence, irrespective of sex. NNK and PM+NNK groups had similar lung tumour burden. Interestingly, females had a higher numbers of tumours per lung but these were smaller in volume, compared to males who had less tumours but larger in volume. 
Discussion. Understanding the molecular drivers underpinning air pollution-induced lung cancer will provide knowledge for future drug development for the prevention of lung cancer. 
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