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Abstract 
The ill-effects of environmental air pollution on respiratory and allergic diseases is increasing. The evidence is accumulating that 

the rise in the incidence of allergic diseases in the developing countries is largely due to the increase in air pollution as a result of 

rapid and ill-planned urbanization and industrialization. Major source of energy for today’s world is biomass fuel and burning of 

biomass fuel produces high concentration of respirable particulate matter, toxic gases like nitrogen dioxide, sulphur dioxide and 

carbon monoxide and various other organic compounds. These form an important constituent of environmental pollution, capable 

of worsening respiratory and allergic diseases. 
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In recent times respiratory diseases and allergy are 

showing an increasing association with environmental 

(both indoor and outdoor) air pollution. The potential 

role of air pollution in increasing the prevalence of 

asthma and allergic diseases during the past few 

decades, has drawn the attention of researchers. Such an 

association was initially seen in the western world but, 

now it is being observed in few of the rapidly 

developing countries of the South East- Asia.1 Nearly 

50 percent of the world population depends on the 

fossil fuel for household energy, this leads to a 

mammoth 20 lakh tons of biomass fuel being burned 

everyday.2,3 In rural India nearly 90 percent of 

combustion fuel is contributed by biomass fuel.4 Health 

Effect Institute published a data in 2010 with reference 

to some major cities of India and China, showing that 

all natural causes of mortality increased by 0.6% on 

10µg/m3 increase in PM10.
5 Previously low levels of 

allergy and asthma seen in developing countries, is now 

rising to match those of the western world. This is 

being reflected in experimental and epidemiological 

studies, implicating a harmful effect of traffic air 

pollution on the increasing trend of allergic diseases 

and asthma.  

 

Outdoor pollutants 

Sources for outdoor pollution are many. Burning of 

fossil fuel in factories and exhaust from motor vehicles 

engine all contribute to outdoor pollutants. Outdoor 

pollutants can be classified into primary[which are 

directly released into the environment e.g sulphur 

dioxide(SO2), nitrogen monoxide(NO), nitrogen 

dioxide(NO2) and particulate matter(PM)] and 

secondary[which are formed in the air by reactions of 

various primary pollutants and gases e.g. ozone(O3)], 

and as gaseous and particulate, depending on their 

source, chemical composition, size and mode of release 

into the environment(6). PM are mainly produced by 

diesel powered motor vehicles but, can also be 

produced by various factories, mining areas, 

construction sites, power generation and biomass fuel. 

PM is a mixture of particles of varying size, shape and 

chemical composition, containing various oxides, 

polycyclic aromatic hydrocarbons, free radicals and 

transition metals. Diesel exhaust particles are produced 

by diesel powered motor vehicle, these have soot, ash 

particles, sulphates, silicates and metallic abrasion 

particles. 

PM is sub-classified on the basis of particle size, which 

in turn is dependent on its source (natural or 

anthropogenic) or whether it is obtained from 

combustion or not. PM can be classified as follows- 

a. Coarse PM: known as PM10 ; size 2.5 - 10µm 

b. Fine PM: known as PM2.5 ; size 0.1- 2.5 µm 

c. Ultrafine PM: known as PM0.1 ; size < 0.1µm 

Because of their respirable size fine and ultrafine 

particles can be directly inhaled into the small airways 

and alveoli of the lungs and, can potentially interact 

with alveolar macrophages and epithelial cells. The 

ultrafine particles can adversely affect various other 

body organs as they can pass through the alveolar 

epithelial-endothelial layer and thus enter the blood 

stream.7 It is also important to understand that mixture 

of various pollutants is more dangerous than individual 

components. 

 

Indoor pollutants 

Biomass fuel on combustion in poorly ventilated 

kitchens and/or poorly designed stoves leads to high 

concentration of respirable particulates (fine and 

ultrafine PM), gases viz. carbon monoxide, SO2 and 

oxides of nitrogen and organic compounds like 

formaldehyde and benzene.8,9 Few studies have shown 

strong association between combustion of indoor 

biomass fuel and increased incidence of bronchitis in 



adult females and acute respiratory infections in 

children.10,11 In 2000 Smith et al.12 estimated that 5-6% 

of the national burden of disease in India is due to 

diseases caused by use of indoor biomass fuel. 

Effects of Oxides of Nitrogen 

NO2 is present in emissions from c 

ar exhaust, power plants and burning of biomass 

fuel. Upon exposure to NO2 both acute and chronic 

changes in lung function are seen. It also causes 

neutrophilic inflammation and proinflammatory 

cytokines production. An increase in allergen response 

is seen in atopic asthmatics if they had past exposure to 

NO2.
13 Belanger et. al14 concluded that an increase of 

20 ppb in concentration of NO2, increased both the 

chances of and the number of days of wheezing and 

chest tightness in children.  

 

Effects of PM 

In experimental models, exposure to PM has been 

shown to produce airway hyper-responsiveness, 

oxidative stress and airway remodeling.15,16 Nightingale 

et.al. showed that, on controlled exposure of healthy 

volunteers, to reconstituted 200 µg/m3 of diesel exhaust 

particles (which has high concentration of PM) caused 

neutrophilic activation and neutrophilic inflammation.17 

Poorly controlled asthma and reduction in lung function 

has been seen in patients who have history of long term 

exposure to PM.18,19 Increase in utilization of health 

care use due to asthma exacerbation, as a result of both 

acute and chronic exposure of PM2.5 or PM10 has been 

shown in many studies.20,21 

 

Effect of Ozone 

Ozone (O3) is formed as a result of interaction 

between oxides of nitrogen and hydrocarbons emitted 

from traffic and industrial sources. The reaction is 

catalyzed by photochemical reactions. In animal 

studies, a single acute exposure of O3 induced an airway 

neutrophilia and p38-MAP kinase dependent smooth 

muscle contractility leading to airway hyper-

responsiveness22 whereas, long term exposure leads to 

emphysematous changes.23 Human airway epithelial 

cells on exposure to approximately 100 ppb of O3 

release proinflammatory cytokines viz. GM-CSF and 

sICAM-1. This was more in cells from asthmatic 

individuals than non asthmatics.24 Exposure to high 

levels of O3 (0.4 ppm for 2 hours) caused a reduction in 

FEV1 and an increase in bronchial hyper-

responsiveness, again, this change was more in 

asthmatics than non-asthmatic individuals, although the 

symptoms were similar.25 A positive association 

between levels of O3 in air and hospital admission of 

elderly patients for exacerbation of asthma/COPD and 

emergency visits by children for asthma exacerbation 

was pointed out by Halonen et.al.26 

 

 

 

Sufficient evidences have now gathered to show 

the negative impact of air pollution on asthma and other 

allergic diseases. Ill-effects of air pollution affects 

children and elderly to a greater extent. Although, 

further large-scale and more inclusive studies are 

needed but, still the currently-available data would 

serve as an important evidence-based footing in 

establishing the relationship between the air pollution 

and the allergic diseases. While the epidemiological 

evidences alone carries some degree of unreliability in 

defining the environmental etiology, assembled 

experimental proofs has provided affirmation 

supporting their causative roles. The importance of 

local and within a city differences and the various 

constituents of air pollution should continue to be 

investigated. More knowledge is needed about the 

specific pollutants or mixture of pollutants responsible 

for the adverse health effects. 
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