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A recent report by the International Energy Agency suggests that 
“air pollution is a major public health crisis leading to around 6.5 
million deaths each year.” Despite efforts to curtail pollution levels, 
the burden of air pollution to public health continues to rise due to 
an increase in global industrialization. Pollution is made of many 
toxic components that contribute to disease. Particulate matter (PM) 
is of particular concern because of its ability to trigger inflammation 
through reactive oxygen species (ROS) and polyaromatic hydrocarbons 
(PAH). PM is classi�ed by its size (e.g. <10 μm [PM10] or <2.5 μm [PM]) 
and fine PM (PM) has been shown to penetrate deep into the lower 
respiratory tract [1]. Although ample epidemiologic data demonstrate 
that PM levels contribute to asthma exacerbations, the mechanism by 
which this occurs is not fully understood [2,3].

Previous studies have demonstrated that PM exposure trigger 
airway inflammation, production of inflammatory cytokines and 
damage the respiratory functions [4-9]. Bronchial epithelial cells 
(BECs) line the airway and are the first cell type in the lung to react 
with PM [10]. High levels of PM inhibit growth and trigger cell death 
in BECs, while moderate doses of PM trigger the expression of many 
inflammatory genes. Whether lower doses or chronic exposure to PM 
affects the expression of these genes or other genes important in the 
asthma pathway is unclear [11-13]. Moreover, PM exposures has been 

E:\Journals\JCSA\JCSA Volume 1\JCSA Volume 1.1\JCSA Volume 1.1_W\e103\v
E:\Journals\JCSA\JCSA Volume 1\JCSA Volume 1.1\JCSA Volume 1.1_W\e103\v
E:\Journals\JCSA\JCSA Volume 1\JCSA Volume 1.1\JCSA Volume 1.1_W\e103\v
https://doi.org/10.1016/S0140-6736(14)60617-6'
https://doi.org/10.1016/S0140-6736(14)60617-6'
https://doi.org/10.1164/rccm.200509-1393OC
https://doi.org/10.1164/rccm.200509-1393OC
https://doi.org/10.1164/rccm.200509-1393OC
https://www.ncbi.nlm.nih.gov/pubmed/11080660
https://www.ncbi.nlm.nih.gov/pubmed/11080660
https://www.ncbi.nlm.nih.gov/pubmed/11080660
https://doi.org/10.1080/08958370801903784
https://doi.org/10.1080/08958370801903784
https://doi.org/10.1080/08958370801903784
https://doi.org/10.2217/epi.11.106
https://doi.org/10.2217/epi.11.106
https://doi.org/10.2217/epi.11.106
https://doi.org/10.1016/j.taap.2016.02.017
https://doi.org/10.1016/j.taap.2016.02.017
https://doi.org/10.1016/j.taap.2016.02.017
https://doi.org/10.1016/j.taap.2016.02.017
https://doi.org/10.1164/ajrccm.164.5.2010160


Page 2 of 2

Citation: Tripathi P (2017)

Cytokines involved in the systemic inflammatory response induced by exposure 
to particulate matter air pollutants (PM (10)). Am J Respir Crit Care Med 164: 
826-830.

9.	 Miousse IR, Chalbot MC, Pathak R, Lu X, Nzabarushimana E, et al. (2015) 
In Vitro Toxicity and Epigenotoxicity of Different Types of Ambient Particulate 
Matter. Toxicol Sci Dec 148: 473-487.

10.	Gras D, Chanez P, Vachier I, Petit A, Bourdin A (2013) Bronchial epithelium 
as a target for innovative treatments in asthma. Pharmacol Ther 140: 290-305.

11.	Xing YF, Xu YH, Shi MH, Lian YX (2016) The impact of PM2.5 on the human 
respiratory system. J Thorac Dis 8: 69-74.

12.	Huang SK, Zhang Q, Qiu Z, Chung KF (2015) Mechanistic impact of outdoor air 
pollution on asthma and allergic diseases. J Thorac Dis 7: 23-33.

13.	Kampfrath T, Maiseyeu A, Ying Z, Shah Z, Deiuliis JA, et al. (2016) Chronic fine 
particulate matter exposure induces systemic vascular dysfunction via NADPH 
oxidase and TLR4 pathways. Circ Res 108: 716-726.

14.	Baccarelli A, Bollati V (2009) Epigenetics and environmental chemicals. Curr 
Opin Pediatr 21: 243-251.

15.	Clifford RL, Jones MJ, MacIsaac JL, McEwen LM, Goodman SJ, et al. (2016) 
Inhalation of diesel exhaust and allergen alters human bronchial epithelium 
DNA methylation. J Allergy Clin Immunol, pp: 30273-302811.

16.	Kohli A, Garcia MA, Miller RL, Maher C, Humblet O, et al. (2012) Secondhand 
smoke in combination with ambient air pollution exposure is associated with 
increasedx CpG methylation and decreased expression of IFN-gamma in T 
effector cells and Foxp3 in T regulatory cells in children. Clin Epigenet 4: 17.

17.	Jiang R, Jones MJ, Sava F, Kobor MS, Carlsten C (2014) Short-term diesel 
exhaust inhalation in a controlled human crossover study is associated with 
changes in DNA methylation of circulating mononuclear cells in asthmatics. 
Part Fibre Toxicol 11: 71.

18.	Nadeau K, McDonald-Hyman C, Noth EM, Pratt B, Hammond SK, et al. (2010) 
Ambient air pollution impairs regulatory T-cell function in asthma. J Allergy Clin 
Immunol 126: 845-852.

19.	Huang YC (2013) The role of in vitro gene expression profiling in particulate 
matter health research. J Toxicol Environ Health B Crit Rev 16: 381-394.

20.	Bowman RV, Wright CM, Davidson MR, Francis SM, Yang IA (2009) 
Epigenomic targets for the treatment of respiratory disease. Expert Opin Ther 
Targets 13: 625-640.

21.	Planell-Saguer DM, Lovinsky-Desir S, Miller RL (2014) Epigenetic regulation the 
interface between prenatal and early-life exposure and asthma susceptibility. 
Environ Mol Mutagen 55: 231-243.

22.	Paulin L, Hansel N (2016) Particulate air pollution and impaired lung function. 
F1000Res.

23.	Chiba T, Uchi H, Tsuji G, Gondo H, Moroi Y (2011) Arylhydrocarbon receptor 
(AhR) activation in airway epithelial cells induces MUC5AC via reactive oxygen 
species (ROS) production. Pulm Pharmacol Ther 24: 133-140.

24.	Chiba T, Chihara J, Furue M. Role of the Arylhydrocarbon Receptor (AhR) in 
the Pathology of Asthma and COPD. J Allergy (Cairo).

Citation: Tripathi P (2017) Impact of Ambient Particulate Matter on the DNA 
Methylation of Asthma-related Genes in Bronchial Epithelial Cells. J Cell Sci 
Apo 1: 108. 

OMICS International: Open Access Publication Benefits & 
Features
Unique features:

•	

https://doi.org/10.1164/ajrccm.164.5.2010160
https://doi.org/10.1164/ajrccm.164.5.2010160
https://doi.org/10.1164/ajrccm.164.5.2010160
https://doi.org/10.1093/toxsci/kfv200
https://doi.org/10.1093/toxsci/kfv200
https://doi.org/10.1093/toxsci/kfv200
https://doi.org/10.1016/j.pharmthera.2013.07.008
https://doi.org/10.1016/j.pharmthera.2013.07.008
https://dx.doi.org/10.3978%2Fj.issn.2072-1439.2016.01.19
https://dx.doi.org/10.3978%2Fj.issn.2072-1439.2016.01.19
https://doi.org/10.3978/j.issn.2072-1439.2014.12.13
https://doi.org/10.3978/j.issn.2072-1439.2014.12.13
https://doi.org/10.1161/CIRCRESAHA.110.237560
https://doi.org/10.1161/CIRCRESAHA.110.237560
https://doi.org/10.1161/CIRCRESAHA.110.237560
https://www.ncbi.nlm.nih.gov/pubmed/19663042
https://www.ncbi.nlm.nih.gov/pubmed/19663042
https://doi.org/10.1016/j.jaci.2016.03.046
https://doi.org/10.1016/j.jaci.2016.03.046
https://doi.org/10.1016/j.jaci.2016.03.046
https://dx.doi.org/10.1186%2F1868-7083-4-17
https://dx.doi.org/10.1186%2F1868-7083-4-17
https://dx.doi.org/10.1186%2F1868-7083-4-17
https://dx.doi.org/10.1186%2F1868-7083-4-17
https://doi.org/10.1186/s12989-014-0071-3
https://doi.org/10.1186/s12989-014-0071-3
https://doi.org/10.1186/s12989-014-0071-3
https://doi.org/10.1186/s12989-014-0071-3
https://doi.org/10.1016/j.jaci.2010.08.008
https://doi.org/10.1016/j.jaci.2010.08.008
https://doi.org/10.1016/j.jaci.2010.08.008
https://doi.org/10.1080/10937404.2013.832649
https://doi.org/10.1080/10937404.2013.832649
https://doi.org/10.1517/14728220902926119
https://doi.org/10.1517/14728220902926119
https://doi.org/10.1517/14728220902926119
https://doi.org/10.1002/em.21836
https://doi.org/10.1002/em.21836
https://doi.org/10.1002/em.21836
https://doi.org/10.12688/f1000research.7108.1
https://doi.org/10.12688/f1000research.7108.1
https://doi.org/10.1016/j.pupt.2010.08.002
https://doi.org/10.1016/j.pupt.2010.08.002
https://doi.org/10.1016/j.pupt.2010.08.002
https://doi.org/10.1155/2012/372384
https://doi.org/10.1155/2012/372384

	Title
	Corresponding author
	References 

