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Hynénaru  KypyKIMKHUHT  6-7%
MaiJIOHH YyiaT Kacauluru Oyiinua Tabumii
yaokmu xyayanap xucoOmanamu. JKCCT
MabiymotTiaapura kypa 2015-2024 iiii.na
nynéuuar 10 naBnatiapuna 4898 ta omam
ynar  KacaJuIMrd  OujlaH — KacaJUlaHTaH.
VYnapaaun ynrannap conu 478 kuu (9,8%).

Xo3upru KyHAa yiaaT KacaJuIUTru
Oyiin4a SHIEMHUK naBiariap Manarackap,
Ilepy, Konro nemokpatuk pecmybiaukacy,
Xwutoi, AKIL, Mouronms xucobmanam.

DHJIEMUK Xyayapaa
SMUJIEMHOJIOTHK HA30PaTHHHT KOHUKAPIIH
VTKa3HIMACIIATH HaTIKacHIa
SMUIEMHUOJIOTHK Ba3USTHHHT
KECKMHJIAIIYBUTa $KKOJ MHCOJ cudaTuaa
2017-201 8iit. Mapnarackapa ynar
KacaJUIMTH  DJIHJSMUSCUHU  KCJITHPHII

MyMKHH. YJIATHHHT VyOka Ba OyboH
makiuiapu Majarackap JaBJIaTUHUHT 55 Ta
(48%) TymaHmMIa Kaiig STUITaH.

2018 - 2024 dwmira  Kamap
KacaJulaHraHiap coHu -22671 nHadapHu
TaIKWI €TUO, YuM XoJtatiaapu dca 239 tanu
TaIIKWJI 3TraH.

Wxknaun nangemus — 1333-1369
Hwnapna kysarwiran 0ynu6 Oyaum -"Kopa
ynmum”  ne6 wHomuanradH. by mangemus
EBpomnanunr mapKuIaH rapOurunya,
XKaHyOUMZaH  IIMMOJIMTaya  TapKajras,
EBporanuar  yuman Oup  axOJIMCHHUHT
Vnumura cababum Oynran. KacammmkHuHr
CIIOpaJiK aBX OJWIUIAapH Oup Heda
acpjapraya JaBOM €TraH.

VYyunun mnanaemusicu 1894  iiunm
lNonkonrpan Oonutann6, Ocu€, EBpoma Ba
[umonuit  AMepukaHuHr  OMp  Heda
nraxapiapy Ba 87 Ta mopriapura TapKajiraH
6ynu0, 10 iinnaan y30KpoK AaBoM eTras. by
naHjaemMusAna 12 MIIHIaH KYOpoK ojJaamiiap
Ba(oT eTraH.

Oxopunarunapnan  kenub 4YHUKUO,
XO3UPTrH BaKTIa HHIaH-Auira
aBUATalIyBJIap COHWHUHT MYHTa3aM OIIUO
OopalTranianry, axOJWHHHT MHTPAIHSICH,
o0an MKJIMM  Y3rapuiuiapy, 4yiianryB
JKapa€HJIApUHHUHT  Ky4dasg€TTaHIurd, Yyiar
KaCaJUIMTH YCTUAAH DIU300TOJIOTHK Ba
SMUAEMUOIOTHK Ha30paTHU
TaKOMWJUTAIITUPHII, THOOMET XOauMIiIapuia

XYMEPIMKHNA OIIMPHI, coxara ax0opor
TEXHOJIOTHSUTAPUHA ~ KEHT  JKall0  JTHIIL,
Tabuuii  y4okiapaa smaérraH  axoJWHU
xa0apI0pIIUK JapaKacHHU OTIIMPHIIT
nos3ap0 xucobmaHau.

Viar  KacalNIMMMHAMHT  GUPUHYH
nangemuscu VI acpma xysatwiaran 0ynu0
yau “FOctunnan ymatn’ne6 aranrad. by
kacauiik Mucp, EBpoma, Mapkasuii Ba
Kanyouit Ocuéna kyszatwmmb, Oynma 100
MUJUTHOHAAH KYTIPOK OJaMyiap YIraH.

INFORMATION ABOUT THE TYPES OF FACTORS POLLUTING ATMOSPHERIC
AIR THE DURATION OF THEIR IMPACT ON THE HUMAN BODY

FAYZIYEVA FLORA ABDULLAYEVNA
senior Lecturer at the Department of Ecology and Geography Faculty of Natural Sciences and
Agrobiotechnology Bukhara State University

Abstract: Atmospheric pollution, or air pollution, occurs when harmful or excessive
amounts of substances, including gases (such as carbon dioxide, carbon monoxide, sulfur dioxide,
nitrogen oxides, methane, and chlorofluorocarbons), particles, and biological molecules, enter
the Earth's atmosphere. This can cause illness, allergies, and even death in humans. It can also
harm other living organisms, such as animals and plants, and can damage the Earth's natural or
artificial ecosystems. Air pollution can be caused by both human activity and natural processes.

Keywords: Carbon monoxide, sulfur dioxide, nitrogen oxides, methane and
chlorofluorocarbons, dust, particulate matter, various types of electromagnetic waves, including
radio waves, radioactive radiation and isotopes.

Annomauusn. 3azpsasHenue ammocgepul, Ui 8030yxXa, NPOUCXOOUM, KO20d 8peOHble UL
upesmepHrvle Kojludecmea eeuiecme, 6KIHUdsl 2da3bl (makue KaK yZJZeKuCJZbZIZ 2das, MOHOOKCUO
yenepooa, OUOKCUO cepbl, OKCUObl a30ma, MemaH U Xioppmopyeiepoovl), dacmuysvl U
buonocuveckue Moaekyivl, nonadaiom 6 ammocgepy 3emau. Imo modxcem 6vi386amsv OONE3HU,
annepeuu u 0azxce cmepms ) JaH00el. DMo Maxxice MOdNCem HAHeCmu 8ped OpYeUM IHCUBIM
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Op2aHU3MAM, MAKUM KAK JHCUBOMHbIe U PACMEHUs, U HAHeCmu yujepdo ecmecmeeHHbIM Wil
UCKYCCMBEHHbIM 9KOcucmemam 3emau. 3azpsasHeHue 6030yxa Modcem Oblmb 6bl36AHO KAK
0esamenbHOCMbIO Yello8eKd, Mak U NPUpOOHbIMU NPOYECCAMU.

Knrwoueevie cnoea: Monookcud yenepoda, OUOKCUO cepbl, OKCUObL aA30md, MemaH u
xXnopghmopyanepoosi, nvlib, meepovle YACMUYbl, PA3IUYHbIE MUNbL INEKMPOMACHUMHBIX 6OJH,
BKNIOUAS PAOUOBOIHYL, PAOUOAKIMUBHOE UZTYYUEeHUE U UZOMONDI.

Atmospheric  pollution, or air
pollution[3], occurs when harmful or
excessive amounts of substances, including
gases (such as carbon dioxide, carbon
monoxide, sulfur dioxide, nitrogen oxides,
methane, and chlorofluorocarbons), particles
(both organic and inorganic), and biological
molecules, enter the Earth's atmosphere. This
can cause illness, allergies, and even death in
humans. It can also harm other living
organisms, such as animals and plants, and
can damage the Earth's natural or artificial
ecosystems (environments). Air pollution can
be caused by both human activity and natural
processes[2,8].

"Cleaning the air we breathe prevents
noncommunicable diseases and reduces the
risk of illness among women and vulnerable
groups, including children and the elderly.”
"Poor women and children pay a high price
for indoor air pollution as they spend more
time indoors breathing smoke and fumes
from leaky coal and wood stoves."

The aim of this study. Indoor air
pollution and poor urban air quality are
among the two most serious toxic pollution
problems in the world, according to the
Blacksmith Institute's 2008 World's Worst
Polluted Places report.[4] According to a
2014 World Health Organization report, air
pollution caused about 7 million deaths
worldwide in 2012,[3] roughly in line with
the International  Energy  Agency's
estimate.[5][6] Outdoor air pollution alone is
estimated to cause between 2.1[7][8] and
4.21 million premature deaths
annually,[3][9] in 2013, and over 4.5
million[5] in 2024. Short-term spikes in fine
particulate matter (PM2.5) are estimated to
cause over a million premature deaths
globally annually by 2024.[1] According to
scientists at the University of Texas at Austin
(USA), global air pollution shortens human
life expectancy by an average of one year.
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This is primarily due to the construction of
factories and various modes of transport[2]

By type of air pollution:

Physical pollution includes
mechanical pollution (dust, particulate
matter), radioactive pollution (radioactive
radiation and isotopes), electromagnetic
pollution (various types of electromagnetic
waves, including radio waves), noise
pollution (various loud sounds and low-
frequency vibrations), and thermal pollution
(e.g., warm air emissions, etc.).

Chemical pollution includes pollution
by gaseous substances and aerosols. Today,
the main chemical pollutants in the
atmosphere include carbon monoxide (1V),
nitrogen oxides, sulfur dioxide,
hydrocarbons, aldehydes, heavy metals (Pb,
Cu, Zn, Cd, Cr), ammonia, dust, and
radioactive isotopes[3,5].

Study Material and Method.
Biological pollution includes pollution
primarily of a microbial nature. For example,
air pollution by vegetative forms, bacterial
and fungal spores, viruses, as well as their
toxins and waste products.

The main sources of atmospheric
pollution are:

Natural (natural pollutants of mineral,
plant, or microbiological origin, including
volcanic eruptions, forest and steppe fires,
dust, plant pollen, animal excrement, the
greenhouse effect, etc.)

Artificial (anthropogenic) pollutants
can be divided into several groups:

Transport pollutants — pollutants
generated by road, rail, air, sea, and river
transport;

Industrial pollutants — pollutants
generated as emissions during industrial
processes, heating, and construction[3];

Household pollutants — pollutants
caused by fuel combustion in homes and the
processing of household waste.



By composition, anthropogenic
sources of air pollution can also be divided
into several groups:

Mechanical pollutants — dust from
cement factories, dust from coal combustion
in boilers, furnaces, and ovens, soot from the
combustion of oil and fuel oil, worn tires,

etc., capable of entering into chemical
reactions;
Radioactive pollutants. Some

pollutants are the result of human activity
(e.g., nitrogen oxides), others are purely
natural (radon), but many pollutants have
both natural and anthropogenic origins.
Furthermore, humans actively influence
natural sources. For example, agriculture
pollutes the environment not only with
nitrogen oxides due to the use of fertilizers,
but also with methane emitted by livestock
during digestion[15].

Major pollutants: Carbon dioxide
(CO2)—or carbon dioxide—is a colorless
gas with a sour odor and taste, a product of
the complete oxidation of carbon. It is a gas
essential for photosynthesis, which is the
main source of free oxygen on Earth. In low
concentrations, it is harmless; at elevated
concentrations in the air, due to its effects on
air-breathing organisms, it is classified as an
asphyxiant gas. Total CO2 emissions in 2024
were 41.6 billion tons, of which 37.4 billion
tons were from the combustion of fossil
fuels[12].

Carbon monoxide (CO) is a colorless,
odorless gas, also known as carbon
monoxide. It is formed as a result of the
incomplete combustion of fossil fuels (coal,
gas, oil) under conditions of oxygen
deficiency and at low temperatures. When
inhaled, carbon monoxide, due to the double
bond in its molecule, forms strong complex
compounds with hemoglobin in human
blood, thereby blocking the flow of oxygen
into the blood.

Sulfur dioxide (SO2) (sulfur dioxide,
sulfur dioxide) is formed during the
combustion of sulfur-containing fossil fuels,
primarily coal, and during the processing of
sulfur ores. It is involved in the formation of
acid rain. Global SO2 emissions in 2022 were
estimated at 73 million tons per vyear;
emissions peaked in 1979-80, when they
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reached 140 million tons annually.[12] Long-
term exposure to sulfur dioxide initially leads
to loss of taste, difficulty breathing, and then
to inflammation or pulmonary edema,
irregular heartbeats, circulatory problems,
and respiratory arrest.

Nitrogen oxides (nitrogen oxide and
nitrogen dioxide) are gaseous substances:
nitrogen monoxide (NO) and nitrogen
dioxide (NO2) share the general formula
NOx. All combustion processes produce
nitrogen oxides, primarily in the form of
oxide. The higher the combustion
temperature, the more intense the formation
of nitrogen oxides[3,8].

Results and discussion. Another
source of nitrogen oxides are industries
producing nitrogen fertilizers, nitric acid and
nitrates, aniline dyes, and nitro compounds.
The amount of nitrogen oxides emitted into
the atmosphere is 65 million tons per year. Of
the total amount of nitrogen oxides emitted
into the atmosphere, transport accounts for
55%, the energy sector for 28%, industrial
enterprises for 14%, and small consumers
and the household sector for 3%][5,9].

Ozone (O3) is a gas with a
characteristic odor and a more powerful
oxidizer than oxygen. It is considered one of
the most toxic of all common air pollutants.
In the lower atmosphere, ozone is formed as
a result of photochemical processes involving

nitrogen dioxide and volatile organic
compounds.
Hydrocarbons are chemical

compounds of carbon and hydrogen. These
include thousands of different air pollutants
found in unburned gasoline, dry cleaning
fluids, industrial solvents, and so on.

Lead (Pb) is a silvery-gray metal that
is toxic in any known form. It is widely used
in the production of paints, ammunition,
printing alloy, and other materials.
Approximately 60% of global lead
production is used annually in the production
of lead-acid batteries. However, the main
source (approximately 80%) of lead-based air
pollution is the exhaust gases from vehicles
that use leaded gasoline.

Pollutants also include
chlorofluorocarbons[11] (gases emitted by
air conditioners, freezers, aerosol sprays,



etc.), persistent organic
(organic compounds resistant to
decomposition), polyaromatic
hydrocarbons[13] (a group of aromatic
compounds formed during the incomplete
combustion of organic compounds, including
coal, oil, and tobacco), and microplastics[15].

Industrial dusts are divided into the
following 4 classes depending on the
mechanism of their formation:

mechanical dust - formed as a result
of product grinding during the technological
process;

sublimates - formed as a result of
volumetric condensation of vapors of
substances during the cooling of gas passed
through a technological apparatus, plant, or
unit;

pollutants[14]

fly ash - an uncombustible residue of
fuel suspended in the flue gas, formed from
its mineral impurities during combustion;

Industrial soot is a highly dispersed
solid carbon component of industrial
emissions, formed during the incomplete
combustion or thermal decomposition of
hydrocarbons.

The main sources of anthropogenic
aerosol air pollution are coal-fired power
plants. Coal combustion, cement production,
and iron smelting contribute a total of 170
million tons of dust to the atmosphere
annually[3,7].

In 2022, air pollution was responsible
for one in eight deaths worldwide. Pollution
was a significant risk factor for a number of
pollution-related diseases, including
respiratory infections, heart disease, COPD,
stroke, and lung cancer.[3] Health effects
caused by air pollution can include difficulty
breathing, wheezing, coughing, asthma, and
worsening of existing respiratory and heart
conditions. These effects can lead to
increased use of medications, visits to the
doctor or emergency department, more
hospitalizations, and premature death. The
health impacts of poor air quality are wide-
ranging, but primarily affect the respiratory
and cardiovascular systems. Individual
responses to air pollutants depend on the type
of pollutant to which a person is exposed, the
degree of exposure, and the person's health
and genetics[3]. Prenatal exposure to air
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pollution affects the development of the
nervous system in children[4.] The most
common sources of air pollution are
particulate matter, ozone, nitrogen dioxide,
and sulfur dioxide. Children under five years
of age living in developing countries are the
most wvulnerable population in terms of
overall mortality associated with indoor and
outdoor air pollution[5].

According to  World Health
Organization estimates published in 2023, air
pollution caused approximately 7 million
premature deaths worldwide in 2022.[3]
Research published in March 2021 suggested
that the number may be as high as 8.8
million[9].

India currently has the highest death
rate due to air pollution.[27] India also has
more asthma deaths than any other country,
according to the World Health Organization.
In December 2022, air pollution was
estimated to be killing 500,000 people
annually in China[9]. There is a strong
correlation between pneumonia mortality and
air pollution from vehicle emissions[13].

Europe experiences between
430,000[11] and 800,000 premature deaths
annually due to air pollution.A significant
cause of these deaths is nitrogen dioxide
(NO2) and other nitrogen oxides (NOX)
emitted by road wvehicles. In a 2015
consultation document, the UK government
revealed that nitrogen dioxide causes 23,500
premature deaths in the UK each year.

Various air  pollution  control
technologies and strategies exist to reduce air
pollution.[33][34] At the most basic level,
land-use planning can include zoning and
transport infrastructure planning. In most
developed countries, land-use planning is an
important part of social policy, ensuring the
efficient use of land for the benefit of the
economy and the population as a whole, as
well as for the protection of the
environment[2].

To effectively combat this, principles
of sustainable development, architecture,
ecological design, and green building are
essential.[35][36] Waste management, the
development of eco-friendly transport,
infrastructure that reduces the use of
polluting vehicles, improved fuel efficiency,



and the development of remote working are
also necessary[3,8].

Since a large proportion of air
pollution is caused by the combustion of
fossil fuels such as coal and oil, reducing the
use of these fuels can significantly reduce air
pollution. The most effective way to reduce
air pollution is by switching to clean energy
sources such as wind, solar, and hydropower,
which do not cause air pollution[3,9].

A very effective way to reduce air
pollution is by switching to renewable
energy. According to a 2022 study published
in the journal Energy and Environmental
Science, a complete transition to clean and
renewable energy in the 50 US states would,
in addition to saving approximately $600
billion in healthcare costs per year (about
3.6% of the 2021 US gross domestic
product), also avoid approximately 62,000
premature deaths in the year of the study and
approximately 42,000 in 2050[4,13]

To combat air pollution and reduce
carbon dioxide emissions, many countries
signed the Kyoto Protocol in 1997[10] Also
in the context of combating air pollution, the
UN 2030 Agenda for Sustainable
Development and the Paris Climate
Agreement were adopted in 2015. In 2019,
the EU adopted a strategy for greening and
decarbonizing the economies of its member
states—the European Green Deal—and in
2021, a comprehensive climate package, Fit
for 55, including a proposal to introduce a
Carbon Border Adjustment Mechanism
(CBAM)[14]

Conclusion. The risk of air pollution
depends on the hazard of the pollutant and the
impact of that pollutant. The impact of air
pollution can be expressed for an individual,
for specific groups (e.g., residents of specific
neighborhoods or children living in a
country), or for the entire population. For
example, one can calculate exposure to a
hazardous air pollutant for a geographic area
that includes different microenvironments
and age groups. This can be calculated as
inhalation exposure[3].
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XAPAKTEPUCTHUKA 'EMATOJIOI'TYECKUX U UMMYHOJOI'MYECKHX
IHOKA3ATEJIEN Y BOEHHOCJIYKAIIIUX BOJIBHbBIX C TIOCTKOBUIHBIM
JAEPMATUTOM

IPI'ALIEB 3.A., HYPA/IUEBA /.M.

Armomtmuﬂ: B pa60me npedcmaeﬂenbz pesyiomantol KOMNJIEKCHO2O  AHAIU3A
cemamoniocudeckux u UMMYHOJ102U4eCKux noxazamesnetl Y 60€HHOCYIHCAUUX C NOCMKOBUOHBIM
oepmamumonm. Ilposedeno cpaenerue ¢ KOHMPOILHOU SPYNNOU NPAKMUYECKU 300POBLIX TUY.
Yemanosneno nosvuuenue YPO6BHA CUCMEMHO20 60CNAIUMENIbHO20 omeenda, USMEHEHUA 6
COOMHOULEHUU ﬂuMgbOL;ul’l’lOG, Heﬁmpoqbwzoe u MOHOYUMOB, a MAKdIHCe BblA6/1eHAd 3HAYUMAA
Koppenayus mexcoy ypoeuem sumamuna D u noxazamensimu eocnanenus. Ilonyuennvie oanuvie
CBUOEMENbCMBYIOM 0 HAPYUWEHUU UMMYHHO20 20Meocmaza U (GOopMUPOBAHUU XPOHUHLECKO2O
socnanumenvbHo2o npoyecca [2,5].

Kniwoueevie cnoea: nocmxosuonwlil ()epmamum, cemamodiocudecKkue nokasameiu,
UMMYHOJI02UYECKUe nokazameiu, Cucnmemroe socnajlenue, sumamun D, BOCHHOCTYIHCaAwue.

Annomanusa: Ushbu ishda postkovid dermatit bilan kasallangan harbiy xizmatchilarda
gematologik va immunologik ko ‘rsatkichlarning kompleks tahlili keltirilgan. Sog‘lom nazorat
guruhi bilan taqqoslash amalga oshirildi. Tadgiqot natijalariga ko‘ra, tizimli yallig lanish
javobining oshishi, limfotsitlar, neyrofil va monotsitlar nisbatida o ‘zgarishlar kuzatildi.
Shuningdek, D vitamini darajasi va yallig ‘lanish ko ‘rsatkichlari o ‘rtasida sezilarli korrelyatsiya
aniglandi. Olingan natijalar immunogomeostaz buzilishi va surunkali yallig ‘lanish jarayonining
shakllanishidan dalolat beradi[2,5].

Kalit so ‘zlar: postkovid dermatit, gematologik ko ‘rsatkichlar, immunologik ko ‘rsatkichlar,
tizimli yallig ‘lanish, D vitamini, harbiy xizmatchilar.

Abstract:This study presents the results of a comprehensive analysis of hematological and
immunological parameters in military personnel with post-COVID dermatitis. A comparison was
made with a control group of practically healthy individuals. The findings revealed an increased
systemic inflammatory response, alterations in the ratio of lymphocytes, neutrophils, and
monocytes, as well as a significant correlation between vitamin D levels and inflammatory
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