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Exploring relationships between Air Pollution, Nanoparticles and Tuberculosis

Abstract:
The World Health Organization (WHO) reported that around 7 million people died worldwide in 2012 — one in eight of total global deaths — as a result of air pollution exposure (WHO, 2014). In 2009, WHO ranked indoor air pollution and urban outdoor air pollution 10th and 14th, respectively, among 19 leading risk factors for global mortality. In the developing world, air pollution presents a particular threat to the health of millions of people in megacities that are growing in a fast, poorly planned, and unregulated manner. Very little data exist on air pollution levels in Uganda/East Africa, a highly polluted area.
In addition to diseases such as Asthma, chronic obstructive lung disease, and cancerthat have a known connection with air pollution, Uganda and other East African countries continue to be burdened by high ratesof tuberculosis and Human Immunodeficiency Virus Type 1 (HIV-1) /AIDS that in the context of air pollution may be aggravated. 
Epidemiological and toxicological and studies have shown that smoking and indoorair pollution exposure increases both the likelihood of tuberculosis (disease) and of infection with Mycobacterium tuberculosis, the bacterium that causes tuberculosis.Althoughthe human lungs are the primary portal of entry for both fine urban air pollution particulate matter (PM2.5) and respiratory pathogens such as Mycobacterium tuberculosis, studies exploring the role of urban air pollution exposure in the development of tuberculosishave been exceedingly rare to date. 
Studies on air pollution health effects need to be linked to carefully designed air pollution exposure studies that require knowledge of air pollution sources and reliable air pollution exposure assessment.  We have begun to assess PM2.5 effects on pathogen-specific immune responses(innate and adaptive), particularly in the human lungs, in Mexico City and New Jersey.  These studies begin to show that PM2.5 from urban ambient air, as well as diesel exhaust particles, alter the function of human immune cells that are important in the body’s defense system againstMycobacterium tuberculosis. 
Given the wide geographical scales of both air pollution and Mycobacterium tuberculosisinfections, new knowledge generated by our research work has far reaching global health implications.
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