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Title: Prenatal exposure to ambient air pollution and mitochondrial DNA content in cord blood: Windows of susceptibility
Chen Hu, School of Public Health, Tongji Medical College, Huazhong University of Science and Technology, China
Prenatal exposure to ambient air pollution has been related to alterations in mitochondrial DNA copy number (mtDNAcn), a proxy of mitochondrial response and dysfunction. Previous studies mainly discussed the effect of trimester-specific exposures during pregnancy, which may miss the critical windows of exposure. We aimed to explore the associations between weekly air pollution exposures during pregnancy and mtDNAcn in cord blood to identify the sensitive windows of exposure. The present study included 762 mother-infant pairs selected from a longitudinal prenatal cohort in Wuhan, China. Mother’s prenatal daily exposures to PM2.5, PM10, SO2, NO2, and CO were calculated using a spatial-temporal land use regression model. Relative mtDNAcn in cord blood leukocytes was determined by quantitative real-time polymerase chain reaction. Distributed lag models (DLMs) were employed to estimate the weekly-specific associations between maternal exposure to air pollutants and cord blood mtDNAcn. In the adjusted models, an interquartile range increase in PM2.5 exposure during the 27th to 32th gestational weeks was significantly associated with decreased mtDNAcn in cord bloods, with the strongest association in the 30th gestational weeks [-8.55% (95% CI: -11.54%, -5.56%)]. We also identified another exposure window (16–22 weeks) in which PM2.5 exposure was positively associated with mtDNAcn. Similar patterns of sensitive windows were observed for PM10, SO2, NO2, and CO. These results indicate that exposure to air pollution during mid-to-late gestation is significantly associated with alterations in cord blood mtDNAcn.
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