Maternal thirdhand e-cigarette exposure reduces respiratory function and induces emphysema in offspring
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Introduction. As e-cigarette (vaping) usage increases, attention has turned to the indirect health risks associated with usage such as exposure to third hand e-cigarette vapour. Although there is some evidence to suggest that these exposures may contribute to adverse respiratory health, there is limited evidence assessing the impacts of maternal third hand e-vapour exposure on offspring respiratory health.
Aims. To elucidate the impacts of maternal third hand e-vapour exposure on lung health in offspring in an experimental model of COPD
Methods. Female BALB/c mice (7 weeks of age) were exposed to towels (MSham), low-power e-vapour (MLP) or high-power e-vapour (MHP). Towels were given to mice 6 weeks prior to pregnancy, during pregnancy and 3 weeks after birth (total 12 weeks) and were changed daily. Following weaning, male mice (6-7 weeks of age) were randomly assigned into experimental groups and treated with phosphate buffered saline (Veh) or porcine pancreatic elastase (PPE; 0.25IU) to induce experimental COPD. On experimental endpoint (day 21), lung function testing was conducted, histological analysis of lung tissue (haematoxylin and eosin staining for mean linear intercept (MLI) analysis, Picosirius red staining for collagen) and gelatine zymography for matrix metalloproteinase (MMP) activity were assessed. 
Results. In the absence of PPE, MHP offspring showed significant increases in airway resistance and alveolar diameter (measure by MLI) in comparison to MSham offspring, while MLP offspring had no effect on respiratory function or structure. MHP PPE mice had increased lung hysteresis, inspiratory capacity and forced vital capacity compared to MSham PPE mice. In terms of lung remodeling, MSham PPE mice showed significant reductions in collagen deposition around airways and increased MMP activity when compared to MSham Veh mice, however, maternal exposures had no further effect.
Discussion. Our preclinical study shows that maternal exposures to third hand e-cigarette vapour contribute to significant effects on respiratory health in offspring, and that these exposures may contribute to long lasting impacts on respiratory structure and function later in life.
