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ABSTRACT: 

Exacerbation of asthma is linked to PM2.5 pollution (“particulate matter with an aerodynamic diameter of less than 2.5 m”). 

The purpose of this review is to compile the most recent research on the association between PM exposure, asthama and 

allergic disorders. Inflammatory and immunological responses, as well as epigenetics, might all play a role in the development 

of these conditions. In order to give a comprehensive study of the epidemiology of respiratory-related allergic illnesses 

(including rhinitis and asthma), as well as the influence of air pollution on respiratory allergy-related health, we set out to 

conduct extensive research (with a focus on particle matter). Long-term exposure to PM2.5, according to our findings, may 

raise the incidence of asthmatic and allergic disorders or symptoms. Identifying the mechanisms by which PM causes allergic 

disorders, as well as the factors that increase a person's sensitivity to PM and allergic diseases, such as genetic polymorphisms 

and crucial exposure windows, is a top focus for researchers. 
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INTRODUCTION: 

Asthma exacerbation has been associated with PM2.5 particles with an aerodynamic diameter of less 

than 2.5 m in various studies. Toxic traffic (engine vehicle and street dust source-distributed particles) as 

well as unstable natural mixes have been linked to asthmatic children's wheezing, coughing, and 

shortness of breath. Be that as it may, most of these examinations utilized focal site observing 

information as an intermediary of individual openness. This presents traditional and Berkson-type 

openness estimation blunder prompting weakened and more factor portion reaction gauges, 

individually. As people invest most of their energy inside, assessing the negligible part of indoor PM2.5 

that is of open-air beginning in wellbeing impact investigations can lessen openness estimation blunder 

and feature contrasts in the poisonousness of PM2.5 and its parts of indoor versus open-air beginning. 
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Cough and wheeze symptoms in asthmatic children have apparently not been studied in relation to 

indoor PM2.5 from open-air beginnings and its components. We initially planned to determine the 

penetration factor in order to reach this goal (Finf). There are few or no indoor sulphur sources and 

hence, we used the sulphur tracer approach to determine Finf's location. More and more people are 

suffering from asthma and allergies, especially those living in Westernized countries. Since the 1960s, 

there has been a dramatic increase in the occurrence of many disorders that cannot be explained just by 

genetic causes. As a result of rising air pollution and population exposures as a result of rapid 

urbanisation and industrialization, most epidemiologic research focus on probable correlations between 

air pollution and respiratory disorders[1]. Lower airway inflammation, upper airway irritation, asthma 

hospitalizations, asthma incidences, and the usage of bronchodilators have all been associated to 

exposure to particulate matter (PM) pollution. Respiratory infections, sensitisation, respiratory allergic 

disorders, and wheezing can all result from exposure to biological allergens. There is emerging evidence 

that chemical pollutants in the air might interact with allergens in the air, increasing the risk of atopic 

sensitization and exacerbating symptoms in persons who are already sensitised. Recent in vitro and 

animal research has demonstrated that asthma and allergies may be worsened by exposure to both air 

pollution and allergens at the same time, even if this link is still little understood by the general public 

[2]. 

When the airways get inflamed and the mucus production increases, it becomes difficult to inhale and 

exhale from the lungs. Children between the ages of 0 and 17 are more likely to suffer from asthma than 

adults between the ages of 18 and 65. It is common for children to be diagnosed with asthma when they 

are five years old, but symptoms can begin at any age. Wheezing without a cold, being allergic to 

airborne allergens, and having asthmatic parents are all risk factors for developing asthma in children 

under the age of five. A virus typically seen in babies with viral bronchiolitis, respiratory syncytial virus 

(RSV), is associated with an increased risk of wheezing and asthma throughout childhood and adulthood 

[3]. 

Several environmental factors, including both indoor and outdoor air quality, have been linked to 

asthma exacerbationAsthmatic children's respiratory outcomes have been linked to elevated levels of 

ambient fine particulate matter (PM2.5) [4]. Vehicles, coal and wood burning, and industrial operation 

all contribute to the formation of PM2.5, which is a complex combination of tiny particles and liquid 

droplets. 

We have relied on indirect methods for estimating traffic-related air pollutants since it is difficult to 

assess the complex combination of pollutants generated by automobiles. Exposure to high-traffic areas 
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or areas near major highways has also been linked to negative respiratory outcomes [5]. Asthma 

incidence is greater among children who live near major highways, and vehicle pollution concentrations 

diminish to background levels after 150–300 metres (m). Asthma episodes in children have been linked 

to both hot and cold season air pollution. It has long been known to have negative health consequences 

on all populations, but newborns and young children are especially sensitive. When inhaled, PM2.5 

particles can penetrate deep into the lungs because they are so minute [6]. 

I. PARTICULATE MATTER  

Particulate matter (PM) is a combination of droplets of water and solid particles, such as dust, soot, or 

smoke, that are transported by the air. If, where, and to what extent airborne PM can be deposited in 

the respiratory system, it is determined by its median aerodynamic diameter. 

Organic and inorganic compounds, as well as various elements and ionic species, are found in PM (such 

as sulfate, nitrate, and ammonium ions). Local combinations of gaseous pollutants, geography, and 

seasonal weather and industry trends all influence ambient PM in any given geographic location. In 

addition to seasonal changes in emission sources and meteorological influences such as temperature, 

wind speed and humidity, mixing height, and rainfall, all of these factors can influence PM levels. 10 

PM's composition, as expected, has an impact on its negative health impacts. To put it simply: primary 

PM (man-made or naturally occurring) is released into the environment, whereas secondary PM 

(airborne chemicals that have experienced photochemical reactions) is made up of airborne compounds 

(e.g. organic carbon and sulphates) [7]. 

As a result of urbanisation and economic growth in many Asian countries, industrial activities and motor 

vehicle emissions have increased, causing air pollution to skyrocket. International attention has been 

drawn to Southeast Asia's seasonal haze from biomass burning because of its detrimental impact on air 

quality and human health. Huge volumes of particulate matter (PM) are dispersed into the atmosphere 

by the prevailing winds and may travel great distances, causing problems in countries like “Indonesia, 

Malaysia, Brunei, Thailand, Singapore, and the Philippines”[8]. 

According on where it comes from, PM2.5 is a mixture of inorganic and organic chemicals with different 

compositions, distributions, and health effects. Children with asthma have been shown to experience 

wheezing, coughing, and shortness of breath when exposed to fine particulate matter 2.5 (PM2.5). This 

is due to the presence of nickel and vanadium, as well as components of carbon, organic carbon, and 
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pollutants originating from traffic congestion. It was used as a proxy for personal exposure in the 

majority of these studies, however. This introduces exposure measurement error of the classical and 

Berkson types, resulting in dose–response estimates that are attenuated and more variable, 

respectively[9]. 

To reduce exposure measurement error and emphasise the differences in toxicity of PM2.5 and its 

components originating from indoor and outside sources during health impact assessments, it is critical 

to know how much of the PM2.5 originates from the outside. Understanding how much of the PM2.5 

originates from the outside is critical[10]. 

PM as a public health risk factor 

PM has become a public health hazard, with 4.24 million fatalities attributed to it in 2015, up 7.8% from 

2005.PM was ranked sixth among the top ten most dangerous factors leading to worldwide disability-

adjusted life-years in 2015. A large number of epidemiological studies have investigated the relationship 

between PM concentrations and hospitalizations for respiratory illnesses all around the world[11]. 

The human body is in close touch with PM. While the lungs, liver, kidneys, heart, and brain can all be 

discovered to have a significant amount of particles in their tissues and fluids, the lungs are by far the 

most common location of deposition[12]. There is no defined hazardous dose for PM due to the 

variability of their chemical and physical properties. Even exposure to PM at concentrations below the 

US regulatory regulations, according to Fann et al., [13], poses a considerable health risk. 

Since it has such a major impact on human health, WHOAQG (World Health Organization Air Quality 

Guidelines) chose PM2.5 as the particle pollution indicator in 2006. 

I. MECHANISM OF ASTHAMA 

There's a growing body of evidence suggesting asthma isn't only a pulmonary issue, but rather an airway 

disease that affects the entire respiratory tract, which is why it regularly coexists with other atopic 

conditions, such as allergic conjunctivitis[14]. 

Though significant advances in asthma diagnosis and therapy have occurred over the past decade, as 

well as widespread acceptance of national and international clinical practise standards, asthma control 

in Canada remains inadequate. More than half of all Canadians with asthma have uncontrolled 

symptoms, according to the results of the Reality of Asthma Control in Canada research [15]. All of these 
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repercussions of inadequate asthma management include unnecessary morbidity, restrictions on 

everyday activities, and a lower quality of life. 

Asthma is an inflammatory condition of the airways that lasts for a long time. Aerobic 

hyperresponsiveness (an exaggerated narrowing of the airways due to specific triggers such as viruses, 

allergies and exercise) is associated with chronic inflammation. Because of this, the patient has a range 

of symptoms, including wheezing, dyspnea, chest tightness, and coughing, among others. A wide-

spread, though varied, airflow obstruction in the lungs is often associated with symptoms episodes, and 

this can be resolved either naturally or with proper asthma medication, such as a fast-acting 

bronchodilator [16]. 

Asthma is linked to immunological responses that are similar to those seen in other atopic diseases, such 

as T helper cell type-2 (Th2). “House dust mites, animal dander, mould, and pollens” are just some of the 

triggers that can kick off a chain reaction that leads to chronic airway inflammation in people who are 

both allergic and nonallergic. Cytokines induce eosinophilic inflammation and the formation of IgE. (IgE). 

Histamine and cysteinyl leukotrienes, two inflammatory mediators, promote bronchospasm (contraction 

of the airways' smooth muscles), edoema, and an increase in mucus secretion, all of which contribute to 

the symptoms of asthma [17]. 

There is an increase in airway inflammation and bronchial hyperreactivity (late-phase asthmatic 

response) due to the inflammatory mediators and cytokines that are created in the early phases of the 

immunological response. Asthma exacerbations cause the airways to reshape, resulting in poor lung 

function and airway obstruction. On the other hand, this shows the importance of keeping an eye on the 

condition of your asthma and making sure it doesn't flare up again. 

II. RELATIONSHIP BETWEEN PM 2.5 AND ASTHMA OR ALLERGIC DISEASES 

Variables affecting an individual's chance of having asthma may be influenced by both inherited and 

environmental influences. In 2016, 339.4 million people throughout the world were affected by asthma. 

With a 95% confidence range of 2.97–3.06 percentage points, China has an asthma prevalence rate of 

3.02 percent for children under 14 years old [18]. Even though corticosteroids can help alleviate asthma 

symptoms, the number of people who suffer from it is on the rise. Children's asthma is mostly caused by 

exposure to airborne allergens in pollution[19].Environmental variables, including allergens, airborne 

irritants and unfavourable weather, have been associated to the onset and progression of asthma in 
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children. Human health is adversely affected by PM2.5 and PM10. High PM2.5 and PM10 concentrations 

have been linked to an increased mortality rate and the occurrence of a variety of diseases, including 

“respiratory diseases, cardiovascular diseases, central nervous system diseases, and inflammation”. PM 

has been a major source of air pollution in China in recent years as a result of growing industrialization 

and urbanisation [20]. As a result of this reality, hospitals, the government, and the general public are 

becoming increasingly concerned about the health hazards linked with PM. Health care providers must 

have early and efficient protocols in place to cope with an increase in outpatients resulting from harmful 

environmental conditions, such as PM. 

The majority of research undertaken around the world looked at the long-term effects of PM exposure 

on asthma, while just a few looked at the influence of PM exposure on asthma control rate. 

Several studies have looked at indoor and ambient pollution and allergies, but there is little information 

concerning particulate matter [21].Aside from cell lines and mouse models, contemporary empirical 

research has focused on the detrimental impacts of PM exposure. It is more likely to be practical and 

reliable to evaluate PM exposure effects using data from electronic health records (EHR). 

The airways have been demonstrated to respond to PM exposure in a unique way. Damage to DNA is 

produced by PM in the same way that it causes inflammation and apoptosis. Asthmatic symptoms have 

been reported in 14% of children over the world [22]. Given the fact that their lungs are still growing and 

that their breathing rates and airway lengths are shorter than those of adults, children's lungs are more 

sensitive to the health impacts of particle pollution (PM) than those of adults, according to the World 

Health Organization [23]. 

Although some data suggests that PM plays a role in the development of asthma, the results are mixed. 

The dominant cause of air pollution in the majority of groups was traffic (TRAP). Long-term exposure to 

PM2.5 during infancy has been associated with an increased risk of developing asthma [OR 1.14 (95% CI 

1.0-1.3)]; however, a recent meta-analysis of birth cohort studies found no evidence of a link between 

PM2.5 exposure and asthma. Other cohort studies have shown a relationship between TRAP exposure 

and asthma incidence and wheeze; however, these studies included both children and adults, neglecting 

the potentially significant differences in effects associated with TRAP exposure in children and 

adolescents [24]. 
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A wide range of approaches may be found when it comes to Asian studies. Despite the fact that just a 

few prospective birth cohort studies from Asia were available, several ongoing studies were being done 

to study this topic. A new research of 184,604 Taiwanese newborns identified a link between prenatal 

(gestational weeks 6-22 weeks) and postnatal (post-partum weeks 9-46 weeks) exposure to PM2.5 and a 

higher risk of developing asthma. Pregnant women who were exposed to more than 93 g/m3 of PM2.5 

had an elevated chance of developing asthma. 

The findings of studies aimed at determining the relationship between asthma prevalence and 

residential proximity to major roadways have been mixed. The evidence for a link between asthma and 

living near highways with heavy truck traffic is stronger. Wheezing was shown to be 1.18 times more 

likely in primary school students (95 percent confidence interval: 1.00-1.16) and secondary school 

children (95 percent confidence interval: 1.01-1.32) who lived within 150 metres of a major road in the 

United Kingdom (95 percent confidence interval: 1.02-1.16). Within 90 yards of the roadway, the bulk of 

the higher risk occurred. There was no correlation between roadside exposure and the prevalence of 

asthma in Japan's study. 

It is possible that air pollution might cause asthma, and ideas have been put out to explain this 

connection. A variety of genetic variables, as well as exposure to PM and aeroallergens, are believed to 

have a role in asthma pathogenesis. [25. Ambient PM may play a role in the development of asthma in 

vulnerable people, according to evidence from meta-analyses and mechanistic research. Asthma may be 

exacerbated if you live near busy roadways. An increasing amount of research implies that TRAP 

exposure causes many cases of asthma, while other mechanisms are likely to be implicated given 

asthma's complicated pathophysiology. Longer-term prospective cohort studies with a well-designed 

design may provide conclusive data. 

Asthma exacerbation caused by particulate matter 

Air pollution is widely believed to be linked to asthma flare-ups. 

PM2.5 may have been responsible for 5-10 million emergency room visits in 2015. 73 percent of PM2.5 

was due to human-caused emissions. It's uncertain whether a short-term, peak exposure to PM (for 

example, in 1 hour) is more strongly connected with asthmatic exacerbation than a longer average 

exposure (for example, over a few days). Peak exposure may be more essential than normal long-term 
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exposure, according to some data. [26] It is necessary to investigate whether there is a time lag between 

PM exposure and asthmatic exacerbation. 

A small number of asthmatic children and adults were studied in prospective cohort studies that 

exposed them to ambient PM2.5 and PM2.5-10 for a short length of time. It has been associated to 

asthma and lung function deterioration in both children and adults who have been exposed to 

particulate matter for an extended period of time (PM). People with asthma who are subjected to short-

term exposure to high levels of PM10 and PM2.5 are at an increased risk of visiting the emergency 

department and being admitted to the hospital. 

According to a meta-analysis of data from Asia, where short-term exposure to air pollution is frequent, 

the incidence of asthma and COPD hospitalizations are higher in the general population [27]. Many 

experimental research have also confirmed the link between PM and asthma exacerbations. In animal 

studies, PM induced allergic inflammation with differentiation of Th2 and Th17 cells. Asthma and airway 

inflammation can be worsened by DEP exposure, which has an impact on IL-17A. According to human 

challenge experiments, the instillation of 100 g of PM2.5 suspension into the lungs of healthy volunteers 

resulted in minimal airway irritation. 

Studies have shown that exposure to PM can cause inflammation and oxidative stress in the lower 

respiratory tract of people. By activating afferent, airway, chemo-sensitive C-fibers, DEP can trigger 

respiratory reflexes. The transient receptor potential ankyrin-1 (TRPA1) ion channel, which mediates 

interactions between DEP and these afferents, is activated by oxidative stress. 76 PM exacerbations may 

be reduced in frequency or severity if personal monitoring and an early action plan are implemented. 

PM's effects on allergic and respiratory illnesses 

Allergy-related respiratory diseases such as asthma and rhinitis (AR) have comparable 

pathophysiological changes and inflammatory responses. 

Genetic (germline risk loci) and environmental variables are key risk factors for allergic respiratory 

disorders (including PM). There is still no clear understanding of how particulate matter (PM) 

contributes to the development of asthma and rhinitis, despite several research showing that it does. 

There are several new results that have contributed to shed light on the pathogenicity of different 

subtypes of PM. 
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Oxidative stress in asthma is induced by PM2.5 

Exposure to PM2.5 has been shown to cause oxidative stress and loss of pulmonary function, which are 

both connected. The neutrophils of asthmatic patients were shown to have a burst of reactive oxygen 

species caused by PM2.5. Phosphatidylinositol-4,5-bisphosphate 3 (PIP3) was observed to increase the 

expression of GCLC, HO-1, and NQO-1 and activate Nrf2 in the phosphatidylinositol-4-bisphosphate 3 

(PIP3) of human lung epithelial cells (A549) exposed to PM2.5 [28]. 

PM2.5 promotes apoptosis and autophagy in asthma, which is why it is so dangerous 

PM2.5 exposure can lead to apoptosis and autophagy. Wspe was capable to inducing apoptosis in lung 

epithelial cells by activating three different signalling pathways (P53, c-Myc, and P21). [29] Particles 

inhaled by asthmatic mice increased LC3A/B, a sign for autophagy (autophagy biomarkers). Human lung 

epithelial cells are affected by PM2.5 through caspase-8 and caspase-3 signalling; the TNF-signaling 

route; and the intrinsic apoptosis pathway via caspase-3 signalling, all of which contribute to apoptosis 

(BCL2). 

I. PM2.5 DAMAGES ON HUMAN RESPIRATORY SYSTEM 

Researchers in Canada and the United States discovered that prolonged exposure to PM2.5 increased 

the risk of cardiovascular problems and cellular breakdowns in the lungs. From 2000 to 2007, an 

extensive investigation in the United States found that for every 10 g/m3 drop in PM2.5, the average life 

expectancy increased by 0.35 years.  

According to Pope and colleagues, the American Cancer Society provided a wealth of data on 500,000 

adults residing in large urban regions. For every 10 g/m3 increase in PM2.5, they concluded that death 

from all causes and mortality from heart and lung diseases increased by 4%, 6%, and 8%, respectively. 

This was after excluding the risk variables of smoking, food, drinking, and profession. a related research 

by the American Cancer Society tracked the mortality of cell breakdown in the lungs by 15–27 percent as 

PM2.5 air concentration increased by 10 g/m3 for more than a decade [1982–2008]. In individuals who 

had recurring lung infections, this threat was much greater. According to the findings of 11 European 

studies, the population risk of lung adenocarcinoma increased by 1.55 (95 percent CI: 1.05–2.29) for 

every 5 micrograms per cubic metre increase in PM2.5. Respiratory disorders, including pneumonia in 

particular, were shown to be linked to long-term exposure to visible particles in Japan's six districts and 

three states in 2011, after correcting for smoking and other characteristics. Yadav et al. discovered that 

outbreaks of cloud increased the severity of asthma, flu, and severe respiratory plot pollution. 
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II. ESTABLISHED TRETAMENT FOR ASTHAMA 

SABAs and LABAs (corticosteroids) are presently the mainstay of asthma therapy, according to disease-

management guidelines. For rhinitis, well-established treatment options include non-sedating H1-

antihistamine, topical corticoids, and adrenaline receptor agonists. Since allergic conditions are often 

treated with a mix of drugs to alleviate symptoms as well as to control them, treatment 

recommendations often include both. Asthma is an excellent illustration of how a thorough 

understanding of the disease's pathophysiology has influenced current treatment techniques. 

Corticosteroids 

By inhibiting transcription factors like nuclear factor-B (NF-B) and activator protein 1 (AP-1), which 

control the expression of genes for cytokines and adhesion molecules, it is possible to diminish airway 

Th2-cell-mediated inflammation (AP1). Cell membrane-bound corticosteroids enter the cytoplasm, 

where they bind to glucocorticoid receptors in the nucleus. When these receptors are active, they are 

translocated to the nucleus, where a number of mechanisms, including gene transactivation and 

transrepression, influence the activity of target genes. [30] 

Cellular corticosteroids enter the nucleus, where they initiate transcription of their target genes by 

binding the glucocorticoid receptor (GR), which is located in the cytoplasm. In the promoters of many 

genes, you'll find GREs (glucocorticosteroid response elements). Some of these transcription factors 

(such as CBP) interact with large co-activators that have intrinsic HAT activity and are activated by the 

glucocorticoid receptor–corticosteroid complex, which results in a decrease in the expression of genes 

that have been induced by these transcription factors. 

Second-generation RNA polymerase (RNA pol II) 

When used early in children, inhaled corticosteroids are quite efficient at reducing airway 

inflammation[40,41]. However, they have little influence on the disease's normal course. There is no 

evidence that inhaled corticosteroids are useful in the treatment of asthma exacerbations induced by 

viruses or in asthmatics who smoke. These are 2-adrenoceptor agonists to quickly relieve asthma 

symptoms, the most effective bronchodilators at the moment are SABAs like salbutamol and 

turbutaline. Adrenoceptor 2-agonist binds to Gs protein and activates Adenylate Cyclase, which in turn 

activates protein kinase A and enhances cyclic adenine 3′5′-monophosphate synthesis. For patients with 

asthma, phosphorylating and opening Ca2+-dependent K+ channels relieves bronchoconstriction. 
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To treat asthma that is not managed by inhaled steroids, inhalation LABAs formoterol and salmeterol, 

two LABAs, produce bronchodilation for at least 12 h. LABAs have also been proposed to enhance the 

effectiveness of inhaled corticosteroids. LABA monotherapy is not suggested since it may disguise 

growing inflammation, which could have catastrophic consequences. Combination inhalers combining 

inhaled corticosteroids and LABAs are now widely used due to increased patient adherence and 

convenience. 

Antagonizers of mediators and synthesis inhibitors 

In the early days of allergy treatment, H1-antihistamines like chlorpheniramine were employed. They 

were effective in controlling allergy symptoms, although they have anti-cholinergic and sedative adverse 

effects. For example, loratadine and desloratadine have been developed to address these concerns 

since they have reduced penetration of the blood–brain barrier, better effectiveness and selectivity, and 

lower cardiac toxicities. Allosteric modulators of airway smooth muscle contraction are among the most 

effective contractile agonists of airway smooth muscle, and they also have effects on microvessel, 

mucous, mucolytic, eosinophil, and neuronal systems (CysLTR1) [32]. Active asthma and rhinitis have 

been shown to increase the levels of CysLTC4, CysLTD4, and CysTE4. CysLTs are not affected by 

corticosteroids in any way. Leukotriene modulators that are commercially available include montelukast, 

zafirlukast, and pranlukast; however, the only 5-lipoxygenase inhibitor that has completed clinical 

studies is zileuton. Even while CysLTR antagonists may be used as a stand-alone treatment for mild to 

moderate asthma (particularly in children), they are most usually used in combination with inhaled 

corticosteroids. For those who suffer from atopic dermatitis, leukotriene blockers are particularly helpful 

in the treatment of allergic rhinoconjunctivitis (which commonly coexists with asthma) [33]. 

Inhibitors of phosphodiesterase 

Adenosine receptor antagonist and a PDE inhibitor for CAMP Xanthine drugs, such as theophylline, are 

what they're called. For this reason, the use of theophylline in the treatment of asthma has decreased 

dramatically due to its cardiac and central nervous system adverse effects (poor therapeutic index). 

Theophylline has been proposed to have anti-inflammatory effects, although the data is inconsistent. 

Non-xanthine drugs like rofumulast have been shown to be more effective in inhibiting PDE4 than 

xanthine medicines. 

Refractory illness therapy drugs. Standard treatments may not be effective for some asthma patients. 

Low-dose methotrexate or azathioprine can sometimes help refractory asthma, but it is important to 
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stick to the prescribed treatment regimen. Although these immunomodulators have been found to be 

ineffective in randomised, controlled trials, side effects are not uncommon. Atopic dermatitis that has 

become resistant to corticosteroid treatment may be treated with cyclosporine A, tacrolimus, and 

pimecrolimus, among other medications [34]. 

TNF and TH1-cell-associated cytokines are not reduced by corticosteroids in the airways of asthmatics, 

which may explain why they have little effect in severe cases of the condition. Efficacy in severe asthma 

has been demonstrated by increased TNF expression in the airways and blood mononuclear cells58 in 

two short studies. Multi-center studies are now evaluating the effectiveness of etanercept and 

monoclonal antibodies that target tumour necrosis factor (TNF). The anti-TNF and anti-IL-1 cytokine 

inhibitors SB 220025 (Ref. 60) and TPCA-1 (Ref. 61), which inhibit p-mitogen-activated protein kinase 

and IKK (IKK), are also promising novel therapy alternatives for refractory asthma [35]. 

Burden of asthma and allergic diseases 

Allergic disorders are caused by a variety of mechanisms, but the most common underlying trigger is an 

IgE-mediated reaction [36]. IgE-related allergic disorders already affect more than a quarter of the 

European population. Late adolescence/early adulthood has the highest occurrence. 

Rhinoconjunctivitis (rhinitis), asthma (aspiration), and the skin (eczema) are all examples of systemic 

conditions (food allergy and eosinophilic gastroenteritis) are all affected by allergic disorders, which can 

also have systemic signs (anaphylactic shock). 

The "allergy march" is a term used to describe the progression of allergic illness symptoms in early 

childhood. The impact of environmental variables and genetic predisposition on the "allergy march" 

have begun to be elucidated through epidemiological and birth-cohort research. Inhalant allergen 

sensitivity frequently precedes food allergy. Allergy rhinitis is a risk factor for asthma, although atopic 

dermatitis does not usually precede it, as is the case with the "allergy march [37]. 

One of the most prevalent allergies is rhinitis (hay fever) and asthma (asthma), which have a significant 

influence on the patient's well-being (QoL). 

II. STUDY OF MECHNISM OF PM2.5 EFFECTS ON RESPIRATORY SYSTEM 
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Recently, researchers have looked at the processes through which PM2.5 harms the human respiratory 

system. 

I. Intracellular calcium levels are one of the most important second couriers that influence cell 

capacity both physiologically and neurotically. I. Imbalanced intracellular calcium homeostasis 

When calcium concentrations are abnormally high, a cascade of provocative reactions is set in 

motion, resulting in irritation and cell damage. Expansions in intracellular Ca2+ concentrations 

can also increase ROS production. Particulate matter 2.5-induced cell damages may be 

facilitated by a ROS-interrupted guideline of intracellular Ca2+ concentrations, according to 

Brown and colleagues.Additionally, Xing found an association between the overexpression of 

Ca2+-sensitive receptors and cell death and corruption. 

II. When it comes to inflammatory harm, it's been excessively described in the literature that 

PM2.5 has been linked to the overexpression of numerous record factor characteristics and 

irritation-related aspects of the human body's immune system. For example, IL-4 and IL-13 have 

been shown to be associated with the second macrophage, the M2 spellbound alveolar 

macrophage, which is associated with the Th2 class of cytokines, which essentially suppress 

inflammation. Cytokines may both stimulate neutrophil, T cell, and eosinophil travel to the lungs 

and diverse tissues, as well as go to the lung alone, displaying increased cell activity, providing 

more inflammatory cytokines and necrosis factor-alpha. Inflammatory cells and cytokines 

working together can injure lung cells in a synergistic way. In this way, the role of PM2.5 in the 

harm to human health remains a major focus of contemporary research. There are a few studies 

that have proven how only one portion of PM2.5 can have an effect on human health, while 

others have looked into how certain inflammatory cytokines might cause specific lung diseases. 

III. Free radical peroxidation, which may be the primary cause of significant harm, has previously 

been shown to occur as a result of the free radicals, metal, and natural components of PM2.5. In 

1996, Donaldson and Beswick and others detailed that free radicals can be delivered via the 

surface of natural particles. PM2.5 had a high concentration of a wide range of growth-related 

components such as polycyclic aromatic hydrocarbons (PAH), lipopolysaccharide, and so on. An 

increase in free radicals in the lungs can lead to an increase in oxidative stress, as well as the 

destruction of cancer-prevention agent anchoring. The reactive oxygen species (ROS) generated 

by particles, particularly water-soluble particles, form hydroxyl radicals (• OH) by interacting 

with metals, according to several studies. DNA oxidative damage is caused by hydroxyl radicals. 

Teratogenesis, cancer, mutation, and other permanent damages can occur if damaged DNA isn't 



Nat. Volatiles & Essent. Oils, 2021; 8(4): 6449-6467 
 
 

6462 
 

effectively repaired in a timely manner. As Mehta et al. discovered, particles can not just 

damage DNA and suffocate DNA repair, but they can moreover speed up the reproduction of 

damaged strands of DNA and hence shorten the onset of cancer. 

 

III. MEASURES FOR THE PREVENTION OF PM2.5 DAMAGE 

It is important to understand how PM2.5 causes respiratory diseases in order to avoid and cure the 

ensuing health issues and to create more effective ways and technologies for treating PM2.5-related 

maladies. As China moves from an industrial to an urbanised state, the country's air pollution is soaring. 

Fewer than 1% of China's 500 largest cities fulfil WHO guidelines for air quality. They've been ranked as 

one of the world's dirtiest cities[38]. As a result of high levels of air pollution, the Chinese government 

and the general population have become more concerned about the long-term consequences. It was 

shown that pollution has a direct impact on the linearity of the health effects [39]. 

Air pollution reduction is an extremely tough and long-term endeavour, as a result. Consequently, it is 

recommended that the following policies be enforced to reduce growing PM2.5 concentrations or smog 

levels: 

• Limit time and intensity of outside activities. Remain home, close all windows and doors, and 

use an approved mask if you must go outside. 

• Avoiding outdoor exposure to PM2.5 pollution is particularly important for the elderly and 

people with preexisting cardiovascular diseases. 

• To prevent the worsening of their symptoms during an increase in pollution, patients with 

chronic cardiopulmonary conditions should raise their prescription dosage and keep an eye on 

their health. 

• Take antioxidant supplements or nutritional supplements (for example, w-3 fatty acids in fish 

oil) to counteract the oxidative stress caused by PM2.5. 

• Public health officials may provide warnings to those who are at danger of being affected by air 

pollution if an index like this is released. 

IV. CONCLUSION 
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Young people in both developed and developing nations suffer from asthma and allergic rhinitis despite 

the fact that they are usually avoidable. Pollen allergen exposure appears to promote an increase in 

allergy sensitivity, but environmental and lifestyle factors appear to be driving these changes. According 

to a growing body of evidence, air pollution and airborne allergens combine to increase the prevalence 

of atopic sensitization and exacerbate symptoms in sensitised patients. 

Air pollution is a major public health problem. PM exposure has been linked to an increase in allergy 

respiratory disease exacerbations, while long-term exposure to PM has been linked to an increase in 

allergic respiratory disease development. The Asia-Pacific region, with its rapidly expanding urban 

populations and high levels of ambient air pollution, needs further, well-designed study. Individuals' 

lives will be improved, but the risk of an allergic respiratory disease epidemic will be reduced as a result 

of government efforts to enhance air quality. 
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