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Abstract: This article analyzes the effects of industrial exhaust gases on the
respiratory system and their dangerous consequences for human health. Harmful
gases emitted by industrial enterprises, including carbon dioxide (CO:), sulfur
dioxide (SO:), nitrogen oxides (NOy) and other toxic substances, can cause
inflammation of the respiratory tract, lung diseases, allergic reactions and even the
development of oncological diseases. The study focuses on how these harmful
substances affect the human body, their health risks and preventive measures. It
also discusses environmental protection, air filtration technologies and methods for
reducing industrial emissions. This article contains recommendations aimed at
protecting the environment and preserving human health.
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AnHoTanusi: B crarbe aHanm3upyeTcs BIUSHIE MPOMBIIIICHHBIX Ta30B HA OPTaHbl
IBIXaHUS W €Tr0 OTAaCHbIE MOCIEACTBUA I 30POBBSl UeJoBeKa. BpemHbie rassl,
BBIJICIISTFOIIMECS POMBITTUICHHBIMU MPEATPUITHSIMH, B TOM YHCIIE YIIICKUCITBIN Ta3
(COy), nuokcun cepsl (SO2), okcuasl azota (NOx) U Apyrue TOKCUYHBIE BEIIECTBA,
MOTYT BBI3bIBaTh BOCIIAJICHUS JbIXaTCIIBHBIX TyTEH, 3a00JeBaHUS JICTKUX,
AJUIEPTUUECKUE PEaKIUU U JaXe pPa3BUTHE OHKOJIOTHYECKUX 3a00JeBaHUM.
HccnenoBanust cocpeoToOYeHbl Ha TOM, KaK 3TH BPEIHBIC BEIIECTBA BIMIIOT Ha
OpPraHM3M 4YeJNOBEKa, MX PHUCKE IS 30pOBbS M Mepax MpOQPHUIAKTUKH. Taxke
00CYXKITat0TCsI 3alTuTa OKPYKAIOMIEH CPEIbl, TEXHOJIOTHUU (DUIBTPAIIMHA BO3IyXa H

MCTOAbLI COKpAIICHUS IPOMBINIIICHHBIX OTXOJOB. B I[aHHOfI CTaTbC COACPIKATCA
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PEKOMEH/IAllMY, HAMpaBICHHBIE HA 3alUTy OKPYXKAIOMICH CpPeabl U 3I0POBbS
YeJIoBeKa.

KiroueBble cjioBa: VYIIEKUCHIbIM Ta3, XHMHYECKOoe BozaclcTBue, IIblip u
a’po3onbHbIe yacTulbl, Jpixanue, Tybepkynes, Actma, OMmpuzema nerkux, Pak
JIETKUX.

Introduction

The atmosphere is one of the main factors of the entire biogeocenosis and precisely
the ecotope. Changes in the composition of atmospheric air depend on the state of
human economic activity. Clean air is necessary for plants and animals, even some
transmitters, precise measuring equipment, new equipment and technologies
require clean air. A polluted atmosphere has a negative impact on all sectors of the
national economy. Various chemical compounds, toxic gases and dust emitted into
the environment from industrial enterprises, due to various meteorological
processes occurring in the atmosphere, cause an increase in pollution in certain
regions. Because the operation of these enterprises at full capacity during heavy
foggy, cloudy days, and temperature inversions causes environmental pollution to
increase several times. With the development of industrial production, the amount
of harmful gases emitted into the atmosphere is increasing. These emissions have a
serious impact on human health, especially the respiratory system. Carbon dioxide
(COy), sulfur dioxide (SO:), nitrogen oxides (NOy), hydrocarbons and other toxic
substances emitted from industrial enterprises pollute the air and cause various
diseases. As a result of air pollution, diseases such as asthma, bronchitis, and
pulmonary emphysema are becoming widespread. Especially, the population living
in large cities and industrial areas is more exposed to such risks. This problem has
not only environmental, but also medical and economic significance, negatively
affecting the quality of human life and life expectancy. This study studies the
effects of industrial exhaust gases on the respiratory system, their harm to health,
and measures to prevent them. It also discusses the effectiveness of environmental
protection methods and air purification technologies.

Literature review and method
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As a result of industrial development, the volume of harmful exhaust gases emitted

into the atmosphere is increasing. These gases have a negative impact on human

health, especially the respiratory system. As a result of air pollution, the number of

diseases such as asthma, bronchitis, and pulmonary emphysema is increasing, and

the overall quality of life is decreasing. This article analyzes the impact of

industrial exhaust gases on the human respiratory system and measures to reduce

it.

The main composition of industrial exhaust gases

The composition of harmful gases emitted from industrial enterprises includes

the following:

Carbon dioxide (COs2) - an increase in its content in the air causes global
warming and climate change.

Sulfur dioxide (SO2) - causes bronchitis and asthma.

Nitrogen oxides (NOx) - can damage lung tissue and lead to cancer.
Hydrocarbons and benzo(a)pyrene - can cause respiratory cancer and
chronic diseases.

Dust and aerosol particles — penetrate into the lung tissue and cause

breathing difficulties.

Effects on the respiratory system

Harmful exhaust gases affect the respiratory system in the following ways:

Mechanical impact — dust and chemicals enter the respiratory tract, causing
inflammation.

Chemical impact — toxic substances damage the alveoli of the lungs,
disrupting respiratory function.

Allergic impact — pollutants found in the air trigger asthma and allergic
reactions.

Health risks

Air pollution by industrial emissions can lead to the following diseases:

Chronic bronchitis — persistent inflammation of the respiratory tract.

Asthma — narrowing of the airways caused by allergic reactions.
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Pulmonary emphysema — damage to lung tissue and difficulty breathing.
Lung cancer — develops as a result of long-term exposure to toxic
substances.

Prevention and protective measures

To reduce the impact of industrial waste on human health, the following

measures should be taken:

Strengthening environmental control — imposing strict requirements on
industrial enterprises to reduce emissions.

Installation of filtration systems — widespread introduction of equipment for
cleaning the air from harmful substances.

Greening — natural purification of the atmosphere by planting trees and
plants.

Individual protective equipment — use of respirators and masks for workers

in industrial areas.

The impact of industrial waste gases on the respiratory organs is very serious and

poses a health hazard. To solve this problem, measures such as strengthening

environmental control, using modern filtration systems, and greening should be

implemented. By creating a healthy ecological environment, it is possible to

preserve human health and provide clean air for future generations.

Respiratory diseases caused by industrial exhaust gases

Industrial exhaust gases can cause serious damage to human health, especially the

respiratory system. Continuous exposure to these gases causes the development of

the following diseases:

Chronic bronchitis

Sulfur dioxide (SOz2), nitrogen oxides (NOy) and dust particles contained in
industrial waste cause inflammation of the respiratory tract.

Symptoms: persistent cough, excessive sputum production, difficulty
breathing.

Asthma
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As a result of air pollution, the body has an allergic reaction and causes
narrowing of the bronchi.

Symptoms: shortness of breath, cough, feeling of tightness in the chest.

Pulmonary emphysema

Carbon oxides (CO, CO2) and fine dust particles damage lung tissue and
cause the alveoli to lose their elasticity.

Symptoms: difficulty breathing, decreased physical activity, chronic fatigue.

Lung cancer

With prolonged exposure to benzopyrene, hydrocarbons and other toxic
substances, lung cells mutate.

Symptoms: prolonged cough, bloody sputum, difficulty breathing, weight
loss.

Tuberculosis

Dust and toxic substances weaken the immune system, creating a breeding
ground for tuberculosis bacteria.

Symptoms: persistent cough, night sweats, increased body temperature,

weight loss.

Allergic rhinitis and sinusitis

Chemicals in the air cause allergic inflammation of the nasal mucosa.
Symptoms: nasal congestion, sneezing, headache, tearing.

Occupational pneumoconiosis

Workers in the mining, metallurgical and construction industries are exposed
to long-term exposure to fine dust and toxic substances.

Symptoms: dry cough, shortness of breath, chest pain.

Industrial exhaust gases cause a wide spread of respiratory diseases and pose a

great threat to human health. To prevent these diseases, it is necessary to strengthen

environmental control, use protective equipment and introduce air purification

technologies. Respiratory diseases caused by industrial exhaust gases usually take

a chronic course and require a comprehensive treatment approach. Treatment is

carried out in the following areas:

"IxkoHomMuKa u couuym' Ne2(129) 2025 www.iupr.ru



Drug treatment

Anti-inflammatory drugs

Glucocorticoids (inhaled steroids: Budesonide, Beclomethasone) — used to
reduce bronchitis, asthma and allergic diseases.
Nonsteroidal anti-inflammatory drugs (Ibuprofen, Nimesulide) — to reduce

lung inflammation.

Bronchodilators (drugs that dilate the bronchi)

Beta-agonists (Salbutamol, Formoterol) — to dilate the airways in asthma and
bronchitis.
Anticholinergics (Ipratropium bromide, Tiotropium) — relax the bronchi and

improve airflow.

Mucolytic and expectorant drugs

Ambroxol, Acetylcysteine — help to liquefy phlegm and remove it from the
respiratory tract.

Antibiotics

If a bacterial infection develops (pneumonia, bronchitis), the doctor will

prescribe antibiotics (Amoxicillin, Azithromycin).

Antihistamines (antiallergy drugs)

Loratadine, Desloratadine, Cetirizine — used to reduce symptoms of allergic
rhinitis and asthma.

Physiotherapy methods

Inhalation therapy

Inhalation with NaCl solution, medicinal herbs, drugs helps cleanse the

lungs and bronchi.

Pulmonary rehabilitation

Breathing exercises (Buteyko, Strelnikova methods) — to improve breathing
and reduce oxygen deficiency.

Physiotherapy procedures (electrophoresis, UHF-therapy) — to reduce
inflammatory processes and strengthen the respiratory system.

Oxygen therapy
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* For patients with pulmonary emphysema or respiratory failure, oxygen
treatment through oxygen masks or concentrators is important.

Lifestyle changes and prevention
Spending more time in the fresh air

» Stay away from places polluted with dust and industrial gases, wear a mask.

« Strengthening immunity

* Consumption of vitamins (A, C, D), omega-3 fatty acids.

* Quitting smoking and eating a healthy diet.

* Measures to protect the lungs

» Use of respirators and masks at work.

* Use of wet cleaning and air purifiers.

* Medical treatments in severe cases

+ Artificial ventilation - used for patients with respiratory failure.

* Plasmapheresis - a method of cleaning toxic substances from the blood.

* Lung transplantation - surgical method is used in cases of severe lung

damage.

An integrated approach is necessary to treat respiratory diseases caused by
industrial exhaust gases. Medications, physiotherapy, proper nutrition and
preventive measures help improve the condition of patients. The most important
aspect is to prevent these diseases by reducing industrial emissions and protecting
the environment.
Conclusion
Industrial exhaust gases cause serious harm to human health, especially the
respiratory system. Carbon dioxide (CO:), sulfur dioxide (SO:), nitrogen oxides
(NOx) and other harmful substances emitted into the air cause the development of
diseases such as bronchitis, asthma, pulmonary emphysema, lung cancer. This
problem is becoming more urgent as the industrialization process accelerates. To
protect health and prevent respiratory diseases, it is necessary to strengthen
environmental control and introduce innovative technologies to reduce industrial

emissions. In addition, measures such as the use of personal protective equipment,
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air filtration, and the expansion of green areas are also important. In short, in order
to protect human health and ensure ecological sustainability, it is necessary to
reduce the amount of industrial exhaust gases, keep the environment clean, and
take preventive measures. This will serve to create a healthy living environment
not only for today's generation, but also for future generations.
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