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ABSTRACT
Chronic obstructive pulmonary disease (COPD) is a common, usually slowly developing and progressing condition
affecting people in all parts of the world. Major causes of this disease include prolonged exposure to inhaled air
pollutants, causing chronic inflammation, leading to pulmonary tissue destruction and remodeling. Tobacco smoke
is an important and most recognized airway irritant linked to development of COPD. Other air pollutants, such as
ground-level ozone, have been also linked to development of inflammatory lung diseases. Release and action of anti-
inflammatory mediators, such as pleiotropic cytokine interleukin (IL)-10 may reduce the inflammatory response
and protect against tissue injury. Role and effects of IL-10 on development and progression of COPD secondary to
tobacco smoking and prolonged exposure to ground-level ozone have not been studied. Anti-inflammatory effects of
IL-10 may significantly slowdown the development and progression of COPD in some sub-populations of patients
due fto its pleiotropic expression. Further studies could eventually help to develop effective treatment for some

COPD patients.
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Chronic obstructive pulmonary disease (COPD) is a common
slowly developing and progressing respiratory disease affecting
lives of many people around the world. Chronic and repeated
exposure to various inhaled irritants is known to play an important
role during development and progression of COPD [1,2]. The
process of COPD development and progression involves activation
of different types of immune cells by multiple endogenous pro-
inflammatory mediators, such as pro-inflammatory cytokines
interleukin (IL)-1f3, IL-6, tumor necrosis factor (TNF)a, IL-8,
IL-17, IL-18, IL-32 and interferon (IFN)-y, resulting in chronic
inflammation, tissue injury and remodeling. Multiple evidence
indicated involvement of pro-inflammatory cytokines during
development and progression of COPD [3-16]. Tobacco smoking
is well established cause of this chronic pulmonary disease [17,18].

Ozone is a powerful oxidant causing damage to respiratory tissues.
This ground-level pollutant is produced by reaction of sunlight
on air containing hydrocarbons and nitrogen oxides. High levels

are produced in heavily populated urban areas around the world.
Evidence indicates that long-term exposure to ground-level ozone
and the air pollutants that produce it significantly correlate with
development of pulmonary diseases. People living in urban areas
with high ozone levels had increased risk of dying from lung
disease [19,20].

IL-10 is a pleiotropic anti-inflammatory cytokine produced by
activated monocytes, macrophages, helper T-cells, and B-cells,
reducing production of IL-6 and TNF-a [21]. Intratracheal
instillation of recombinant IL-10 in Sprague-Dawley rats before
ozone (O,) exposure significantly reduced O,-induced PMN
infiltration and pulmonary hyperpermeability responses [22].
The exact mechanism of relationship between IL-10 and other
inflammatory mediators and downstream molecular events
is not known. Polymorphisms in the human IL-10 gene have
been associated with the development of asthma [23]. Another
experimental study provided more evidence that IL-10 protects
against O,-induced lung inflammation, and also that IL-10
deficiency enhanced O,-induced neutrophilic inflammation and
injury at the centriacinar region of the lung [24]. Role of IL-10
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during development and progression of COPD secondary to tobacco
smoking and prolonged exposure to ground-level ozone has not
been studied. Studies are needed in this area. Anti-inflammatory
effects of IL-10 may significantly slowdown the development and
progression of COPD in some sub-populations of patients due to
its pleiotropic expression. Further studies could eventually help to
develop effective treatment for some COPD patients.

References

1.

10.

Mannino DM, Buist AS. Global burden of COPD risk factors,
prevalence, and future trends. Lancet. 2007; 370: 765-773.
Buist AS, Vollmer WM, McBurnie MA. Worldwide burden of
COPD in high- and low-income countries. Part I. The Burden
of Obstructive Lung Disease BOLD Initiative. Int J Tuberc
Lung Dis. 2008; 12: 703-708.

Botelho FM, Nikota JK, Bauer CM, et al. Cigarette smoke-
induced accumulation of lung dendritic cells is interleukin-
lo-dependent in mice. Respir Res. 2012; 19: 13: 81.

Pauwels NS, Bracke KR, Dupont LL, et al. Role of IL-1a and
the Nlrp3/caspase-1/IL-1p axis in cigarette smoke-induced
pulmonary inflammation and COPD. Europ Resp J. 2011; 38:
1019-1028.

Churg A, Zhou S, Wang X, et al. The role of interleukinlbeta
in murine cigarette smoke-induced emphysema and small
airway remodeling. Am J Respir Cell Mol Biol. 2009; 40:
482-490.

Gan WQ, Man SF, Senthilselvan A, et al. Association
between chronic obstructive pulmonary disease and systemic
inflammation a systematic review and a meta-analysis.
Thorax. 2004; 59: 574-580.

Grubek-Jaworska H, Paplinska M, Hermanowicz-Salamon J,
et al. IL-6 and IL-13 in induced sputum of COPD and asthma
patients: correlation with respiratory tests. Respiration. 2012;
84:101-107.

Maneechotesuwan K, Kasetsinsombat K, Wongkajornsilp A,
et al. Decreased indoleamine 2,3-dioxygenase activity and
IL-10/IL-17A ratio in patients with COPD. Thorax. 2013; 68:
330-337.

Keatings VM, Collins PD, Scott DM, et al. Differences in
interleukin-8 and tumor necrosis factor-a in induced sputum
from patients with chronic obstructive pulmonary disease or
asthma. Am J Resp Crit Care Med. 1996; 153: 530-534.
Aaron SD, Angel JB, Lunau M, etal. Granulocyte inflammatory
markers and airway infection during acute exacerbation of
chronic obstructive pulmonary disease. Am J Respir Crit Care

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Med. 2001; 163: 349-355.

Di Stefano A, Capelli A, Donner CF. Role of interleukin-8 in
the pathogenesis and treatment of COPD. Chest. 2004; 126:
676-678.

Chang Y, Al-Alwan L, Alshakfal S, et al. Upregulation of IL-
17A/F from human lung tissue explants with cigarette smoke
exposure: implications for COPD. Resp Res. 2014; 15: 145-
155.

Rovina N, Dima E, Gerassimou C, et al. Interleukin-18 in
induced sputum Association with lung function in chronic
obstructive pulmonary disease. Resp Med. 2009; 103: 1056-
1062.

Calabrese F, Baraldo S, Bazzan E, et al. 11-32, a novel
proinflammatory cytokine in chronic obstructive pulmonary
disease. Am J Respir Crit Care Med. 2008; 178: 894-901.
Panzner P, Lafitte JJ, Tsicopoulos A, et al. Marked upregulation
of T lymphocytes and expression of interleukin-9 in
bronchial biopsies from patients with chronic bronchitis with
obstruction. Chest. 2003; 124: 1909-1915.

Di Stefano A, Caramori G, Capelli A, et al. STAT4 activation
in smokers and patients with chronic obstructive pulmonary
disease. Eur Respir J. 2004; 24: 78-85.

Eisner MD, Balmes J, Katz BP, et al. Lifetime environmental
tobacco smoke exposure and the risk of chronic obstructive
pulmonary disease. Environ Health Perspect. 2005; 4: 7-15.
Jindal SK, Aggarwal AN, Chaurhry K, et al. A multicentric
study on epidemiology of chronic obstructive pulmonary
disease and its relationship with tobacco smoking and
environmental tobacco smoke exposure. Indian J Chest Dis
Allied Sci. 2006; 48: 23-29.

Jerrett M, Burnett RT, Pope CA III, et al. Long-Term Ozone
Exposure and Mortality. N Engl J Med. 2009; 360: 1085-1095.
Wilson EK. Ozone's Health Impact. Chemical & Engineering
News. 2009; 87: 9.

Lang R, Patel D, Morris JJ, et al. Shaping gene expression
in activated and resting primary macrophages by IL-10. J
Immunol. 2002; 169: 2253-2263.

Reinhart PG, Gupta SK, Bhalla DK. Attenuation of ozone-
induced lung injury by interleukin-10. Toxicol Lett. 1999;
110: 35-42.

Chatterjee R, Batra J, Kumar A, et al. Interleukin-10 promoter
polymorphisms and atopic asthma in North Indians. Clin Exp
Allergy. 2005; 35: 914-919.

Backus GS, Howden R, Fostel J, et al. Protective Role of
Interleukin-10 in Ozone-Induced Pulmonary Inflammation.
Envir Health Prospect. 2010; 118: 1721-1727.

© 2020 Klir John. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License

J Med - Clin Res & Rev; 2020

Volume 4 | Issue 4 | 2 of 2



