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1. INTRODUCTION 

Anthropogenic emission of harmful substances into the 
atmosphere is called air pollution. These pollutants modify the 
chemical composition of the natural atmosphere. Increase in 
the concentration of greenhouse gases is also responsible for 
air pollution. Besides anthropogenic emissions, geogenic and 
biogenic emissions also increases the risk of air pollution. 
Geogenic emission comes from the non-living world such as 
volcanic emissions, sea-salt emissions, and natural fires, 
whereas biogenic emissions release from the living world; 
such as volatile organic compound (VOC) emissions from 
forests and emission of methane from swamps. Human 
activity also influences geogenic and biogenic emissions. Use 
of nitrogen fertilizers (urea) in agriculture results in increased 
biogenic emissions. Therefore, we can conclude that pollution 
is any substance which is emitted into the air from an 
anthropogenic, biogenic, or geogenic source. These substances 
are not part of the natural atmosphere and their concentration 
is more than the normal. They cause short-term or long-term 
negative effects. Primary or secondary air pollutants consist of 
gas and particle contaminants. These pollutants are 
responsible for damaging our environment, as they have direct 
as well as indirect negative impact on the environment, human 
health, vegetation and our cultural heritage. It has been 
reported that more than 3,000 substances that are not part of 
the atmospheric composition, emitted in the atmosphere can 
be considered air pollutants [1]. These pollutants are usually 
emitted by industrial activities and by the transport sector and 
are transported in the air over long distances. The most famous 
kind of atmospheric pollution is the photochemical cloud, 
whose components are formed due to the complicated 
chemical reactions in atmosphere. The principal reactants are 
the hydrocarbons, nitrogen oxides, sulphur oxides, ozone and 
ultraviolet radiation. All air pollutants do not have the same 
capability for producing same toxic effects due to the 
difference in their physical and chemical properties [2].  

Different air pollutants have different impact on organisms. 
Plants are the sole food producer on earth and hence are the 

food provider for all organisms directly or indirectly. Air 
pollutants have an adverse affect on the plants and their parts. 
They also affect the overall yield of the crop. When these 
plants are consumed by animals and human beings, they are 
indirectly affected by them. Moreover, air pollutants have a 
direct impact on human beings as well. The present study 
gives a review of how air pollutants are affecting plants and 
human beings and hence, why it is necessary to combat air 
pollution. 

2. EFFECT ON PLANTS 

Sulphur dioxide is a very common air pollutant, which is 
produced in large amount due to the combustion of coal and 
other fuels. It is also a major constituent of the acid rain. One 
of the byproducts of sulphur dioxide is sulphuric acid which is 
also a harmful chemical for the plants. The young leaves in 
angiosperms are most perceptive to sulphur dioxide. Leaves 
exposed to these chemicals begin to loose their colour, and 
white spots are formed. Some leaves develop red, brown or 
black spots. In the severe attack, leaves start to fall off, and 
ultimately reduce the crop yield. Being the strong reducing 
agent, sulphur dioxide in high concentration causes the 
swelling of thylakoids and thus interferes with electron 
transport chain. It also reduces the rate of photosynthesis and 
protein synthesis. Sulphur dioxide is also responsible for 
closing of stomata and thus reduces the rate of transpiration. It 
also affects the structural proteins in cell membrane and 
changes the membrane permeability [1]. 

Nitrogen dioxide affects leaves and seedlings. It is responsible 
for the formation of crystalloid structures in the stroma of 
chloroplast and causes the swelling of thylakoid membrane, 
which ultimately reduces the photosynthetic activity. In most 
of the angiosperms, leaves show the water-soaked intraveinal 
areas which later on become necrotic. Chlorosis and tip burn 
are also very common symptoms in case of angiosperms and 
in conifer needles respectively [1].  

Ozone is one of the most harmful pollutants to plants which 
gets released into the atmosphere from the burning of fossil 
fuels. Tropospheric ozone is an oxidant that damages 
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agriculture and ecosystems [3]. It can be carried to the long 
distances. Ozone is produced when oxides of nitrogen and 
other volatile organic compounds react in the presence of 
sunlight and heat. Plants exposed to higher concentration of 
ozone show different colour of spots on their leaves depending 
upon the concentration and ultimately it dies. Common 
symptoms of plants exposed to ozone are yellowing, stippling 
(small darkly pigmented areas approximately 2-4 mm 
diameter) flecking (tiny light-tan irregular spots less than 1mm 
diameter), blotching in leaves, premature senescence and early 
maturity [1]. Ozone also inhibits male reproductive features 
such as pollen formation, pollination, pollen germination and 
pollen tube growth. Dicot plants (soybean, cotton, peanut) are 
more sensitive than monocots (sorghum, field corn and winter 
wheat) [4]. Ozone also affects the yield of the plant. It has 
been observed in Cotton plant where ozone has significantly 
reduced the yield [5, 6]). Ozone destroys rubisco, an enzyme 
crucial for photosynthesis. Ozone also inhibits oxidative 
phosphorylation and thus changes in membrane permeability 
of the membrane. The impact of ozone on plants increases 
with the increase in humidity and decreases with low 
temperature and drought [1]. 

3. EFFECTS ON HUMAN HEALTH 

Sulphur dioxide is easily soluble in water and as a result this 
gas when inhaled is absorbed in upper respiratory tract. But 
when a small amount of sulphur dioxide gas reaches into the 
lung’s airways it can cause asthma. Patients suffering with 
asthma, when exposed to low level to sulphur dioxide results 
in the constriction of airways which leads to difficulty in 
breathing [7]. In severe condition, it may also cause asthmatic 
attack. Nose and throat irritation, followed by broncho 
constriction and dyspnoea, especially in asthmatic individuals, 
are usually experienced after exposure to increased levels of 
sulphur dioxide [8].  

The European ESCAPE studies have observed considerable 
associations between long-term exposure to NO2 and lung 
malfunction in children, respiratory infections in early 
childhood and effects on adult lung function also. Nitrogen 
oxides increase the susceptibility to respiratory infections [9, 
10]). Emphysema-like lesions have also been reported in mice 
when exposed to nitrogen dioxide [11]. Direct exposure of 
nitrogen dioxide on skin can cause irritations and burns. 

Carbon monoxide, one of the pollutants of green house gases 
combines with haemoglobin and changes its conformation. 
Some processes in modern technology, such as iron smelting, 
still produce carbon monoxide as a byproduct [12]. Thus 
formed carboxy haemoglobin reduces its capacity to transport 
the oxygen to different body parts [13]. And thus affects the 
functioning of different organs, especially those organs which 
required more oxygen such as the brain and the heart. Blood 
clotting can obstruct the blood vessels, which may results in 
angina [14].  

Heavy metals (lead, arsenic, mercury, nickel) reduce lung 
functioning [15, 16], and are responsible for various diseases 
such as asthma, emphysema, and lung cancer [17 ,18]. These 
metals can cause the kidney damage which decreases 
glomerular filtration rate (GFR). These metals also increase 
the threat of stone formation or nephrocalcinosis [19-21]; and 
renal cancer [22, 23]. Increased blood pressure and anaemia 
are also due to consequence of heavy metal pollution [24]. 
Heavy metals and dioxins affect the nervous system also. 
Neurotoxicity, with symptoms such as memory disturbances, 
sleep disorders, anger, fatigue, hand tremors, blurred vision, 
and slurred speech, have been observed after the exposure 
with arsenic, lead and mercury [25, 26]. Lead exposure may 
be detrimental to the dopamine system, glutamate system, and 
N-methyl-D-Aspartate (NMDA) receptor complex, which play 
a key role in memory functions [27, 28]. Besides this, lead 
also increases the risk for spontaneous abortion and reduced 
foetal growth. There are also evidences suggesting that 
parental lead exposure is also responsible for congenital 
malformations [29], and lesions of the developing nervous 
system, causing important impairment in newborn’s motor and 
cognitive abilities [30]. Mercury is also responsible for certain 
cases of neurological cancer. Dioxins decrease nerve 
conduction velocity and impaired mental development of 
children [31, 32]. Dioxins were found to be transferred from 
the mother to the fetus via the placenta. They act as endocrine 
disruptors and affect growth and development of the central 
nervous system of the foetus [33]. Epidemiologic studies have 
also linked dioxin exposure to increased mortality caused by 
ischemic heart disease [34]. 

Actually these metals accumulate in cellular organelles and 
obstruct with their function. For example lead accumulation in 
mitochondria causes the inhibition of Ca+2 uptake, which 
reduces the transmembrane potential, oxidation of pyridine 
nucleotides, and a speedy discharge of accumulated Ca +2 [35]. 
Metals also bind to proteins [36] and reduce a large number of 
enzymes, including the mitochondrial ones [37]. Metals also 
bind to DNA, which affects the expression of genes. Nucleic 
acid binding proteins are also involved. Nickel enters the 
nucleus, interacts with chromatin and silences the expression 
of genes which suppresses the growth of tumour and thus 
induces the formation of cancer [38]. Some metals interfere 
with various voltage- and ligand-gated ionic channels exerting 
neurotoxic effects. For instance lead affects the N-methyl-D-
aspartic acid (NMDA) receptor, subtypes of voltage- and 
calcium-gated potassium channels, cholinergic receptors and 
voltage-gated calcium channels [30, 39]. 

Dioxin also causes the adverse effects as they modify the 
metabolism by inducing a number of various metabolic 
enzymes (e.g. CYPs, glutathione-transferase, tyrosine kinase 
etc.), homeostasis, through hormone modulation (e.g. 
estrogens, androgens glucocorticoids, insulin, thyroid 
hormones) and their receptors, and growth and differentiation 
by interfering with growth factors (e.g. EGF, TGFa, TNFa) 
and their receptors [40].  
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4. CONCLUSION 

Air pollution from road transport and industrial activities has 
become an unavoidable part of our life. Research depicts that 
there is a severe impact of air pollutants on plants and their 
various parts. Since plants are the only manufacturers of food 
on earth, consumption of affected plants indirectly affects 
other organisms also. Moreover, studies have revealed that 
exposure to high level of air pollution has negative effects on 
human health directly, such as cardio-pulmonary diseases, 
premature deaths due to diseases of the heart and lungs. These 
pollutants suppress body’s immune system to fight against 
infections. In nut shell, living in an environment with high air 
pollution for longer duration can affect the person’s physical 
and mental health. 
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