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MORPHOFUNCTIONAL BASES OF CLINICAL APPEARANCES OF LUNG DISEASE
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Pestome. Hagpac onuw tiyinapunune wuiiuk Kaeamu 0ouMo ém JHCUCMAAP 8a NAMO2EH OP2AHUSMIAPHUHS MAbCUPU
ocmuoa 6ynaou. Xumos MusUMUHUHZ MAaBxCyoaueu mygainu gakam atpum Xoaiapoa namozeH MUKpOOp2aHUIMIAp
nacmku Haghac uyinapuea Kupuwiw mymxun. Haghac onuw opeanmnapunune mosanaui KOOUIUSMU 64 AHAMOMUK-
¢usuonocux xycycusmnapu mygatinu 10-20 mxm yruamoasu 3appavanap Oypyu-xaikym oyuinuauea, 3 MUKPOHOAH KUYUK
sappavanap sca bpouxnapea kupub 6opaou. @apunzean pe@riokc, KURPUKIU SNUMENUL 64 KAOAXCUMOH XYicaupaiap
MUKPOORApHU yuwiiaul 6a Yuxkapub 1000puwl yuyn Wuiummwur ocun kuiaou. Hagac onuw musumunune unmepgepon,
MUZOYUM, JAKMODEPPUH  NAMO2EH MUKPOOP2AHUSMAAP2A Kapuwiy y3ued Xoc OYIMasan Xumosi KOMHOHEHMIapu
xucobranaou.

Kanum cyznap: cucmonozus, ynka, KUnpukiu SnUmentil, KA0axcumoH Xyjicaupanap, uHmeppepou, mu3oyum.

Abstract. The mucous membrane of the respiratory tract is constantly under the influence of foreign bodies and
pathogenic organisms. Due to the presence of a protective system, only in some cases pathogenic microorganisms can
enter the lower respiratory tract. Due to the cleansing ability and anatomical and physiological features of the respiratory
system, particles of 10-20 microns in size settle in the nasopharynx, and particles of less than 3 microns in size penetrate
the bronchus. Pharyngeal reflux, ciliated epithelium, and goblet cells produce mucus to trap and expel microbes. Interfer-
on, lysozyme, lactoferrin of the respiratory system are nonspecific protective components against pathogenic microorgan-

isms.

Key words: histology, lungs, ciliated epithelium, goblet cells, interferon, lysozyme.

Four main histological layers are distinguished
in the respiratory system: the mucous membrane of
the respiratory tract, which includes the epithelium
and the supporting lamina propria, the submucosa,
the cartilage and muscle layer, and the adventitia. The
respiratory epithelium is a ciliated, pseudostratified
columnar epithelium that lines most of the airways; it
is not in the larynx or pharynx. The epithelium is
classified as pseudostratified; although it is a single
layer of cells along the basement membrane, the nu-
clei are not in a single plane and look like several
layers. The role of this unique type of epithelium is to
function as a barrier to pathogens and foreign parti-
cles; however, it also acts to prevent infection and
tissue damage through the use of a mucociliary eleva-

tor. The conducting section of the respiratory system
consists of the nasal cavity, trachea, bronchi and
bronchioles. The luminal surfaces of this entire part
are lined with ciliated pseudostratified columnar epi-
thelium and contain goblet cells. Their role is to se-
crete mucus, which serves as the first line of defense
against incoming pathogens from the environment.
Cilia move mucus-bound particles up and down for
expulsion from the body. The different types and
numbers of cells depend on which area of the airway
they are in.

In the most proximal airways, rings of hyaline
cartilage support the larger airways, namely the tra-
chea and bronchi, facilitating the passage of air.
Three main cell types are found in this area: ciliated,
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non-ciliated secretory cells, and basal cells. Ciliated
cells, each lined with 200-300 cilia, make up more
than half of all epithelial cells in the conducting air-
ways. As the degree of branching of the airway tree is
maintained, the epithelium gradually changes from
pseudostratified to simple cuboidal; and non-ciliated
cells, Clara cells, become predominant cells. The res-
piratory region of the lung consists of millions of al-
veoli lined with extremely thin, simple squamous epi-
thelium, allowing easy diffusion of oxygen and car-
bon dioxide. In addition, surfactant-secreting cuboid-
al cells, type Il pneumocytes, line the walls of the
alveoli. The surfactant, which is mainly composed of
dipalmitoylphosphatidylcholine, plays a vital role in
lowering the surface tension of water to ensure effi-
cient gas exchange [1]. Type | pneumocytes are flat-
tened cells that provide a very thin diffusion barrier to
gases. Tight junctions connecting one cell to another
have been found [2]. The main functions of type |
pneumocytes are gas exchange and fluid transport.
Type Il pneumocytes secrete surfactant, which reduc-
es the surface area between the thin alveolar walls
and prevents the alveoli from collapsing during exha-
lation. These cells are connected to the epithelium
and other constituent cells by tight junctions. Type I
pneumocytes also play a vital role as progenitor cells
to replace damaged or damaged type | pneumocytes
[3]. Just as the skin protects a person from external
pathogens and irritants, the respiratory epithelium
protects and effectively clears the airways and lungs
from inhaled pathogens and irritants. The division of
the respiratory system into conductive and respiratory
tracts determines their function and role. The conduc-
tive part, consisting of the nose, pharynx, larynx, tra-
chea, bronchi and bronchioles, serves to moisturize,
warm, filter the air. The respiratory part is involved in
gas exchange. Three main types of cells have been
found in the respiratory epithelium, and each plays a
vital role in regulating human respiration. If any of
these barrier components do not function properly,
the body becomes susceptible to infections, patho-
gens, or causes inflammation and disrupts hemosta-
sis. Humidification requires serous and mucous secre-
tions, and warming depends on an extensive capillary
network that runs in the alveoli. The alveoli are also
extensively covered with capillaries, which allow the
surrounding vascular plexuses to condition and heat
the air and provide heat exchange. The branching of
the arteries and veins of the pulmonary system fol-
lows the same branching pattern as the tree of the
respiratory tract. The walls of the pulmonary arteries
and veins are more delicate than the vasculature
elsewhere in the body because the pulmonary circula-
tion operates at a lower pressure than the systemic
circulation. Filtration occurs by the mechanism of
trapping the secret of mucus and the beating of cilia.
This process allows trapped particles to move to the
throat, where the mucus is swallowed or expelled by

the body. Goblet cells are columnar epithelial cells
that secrete high molecular weight mucin glycopro-
teins into the airway lumen and supply the epithelium
with moisture, retaining incoming particles and path-
ogens. In healthy airways, ciliated cells are columnar
epithelial cells that are modified with hundreds of
hair-like projections that beat at a high frequency of
about 8 to 20 Hz to mobilize the mucus that is on
them [4]. Oxidative Defense and Trauma Response
Cells found in the respiratory epithelium constantly
fight off inhaled particles and pathogens and regener-
ate after injury. Basal cells, which are small, almost
cuboidal cells attached to the basement membrane by
hemidesmosomes, can differentiate into other cell
types found in the epithelium. Basal cells serve as the
site of attachment of ciliated and goblet cells to the
basement membrane. They also respond to injury and
are involved in the oxidative defense of the airway
epithelium and transepithelial water movement. In
hundreds of millions of microscopic alveolar sacs,
oxygen is exchanged for carbon dioxide. Inhaled air
diffuses through the alveoli into the pulmonary capil-
laries, and at the same time, carbon dioxide from de-
oxygenated blood diffuses into the capillaries, then
into the alveoli and is expelled through the respirato-
ry tract during exhalation. Light microscopy of res-
piratory tissue samples stained with hematoxylin and
eosin reveals pseudostratified epithelium. The term
"pseudostratified” is given to this type of epithelium
because it appears to be stratified, but all of its con-
stituent cells are in fact attached to a single underly-
ing basement membrane. The nuclei appear at differ-
ent levels, causing the appearance of a stratified epi-
thelium. When stained with hematoxylin and eosin
under light microscopy, the basement membrane ap-
pears as a well-defined pink line [5]. Goblet cells
with mucinogen granules are also found scattered
among the epithelium, and basal cells are present in
the basal part of the epithelium, acting as progenitor
cells for other cell typesCells reaching the free or api-
cal surface of the epithelium are ciliated, with thin
"hairy" outgrowths. Each cilium is given by a basal
body that looks like a dense eosinophilic line [6]. The
tracheal epithelium appears as a narrow, pink-stained
area immediately at the base of the epithelium due to
its unusually thick basement membrane. Outside, the
connective tissue layers of the C-shaped cartilage ring
keep the lumen of the trachea open. The transition
from the trachea to the bronchi is manifested by the
appearance of "plates" instead of C-shaped hyaline
rings [7]. In addition, there is a layer of smooth mus-
cle between the lamina propria and the submucosa.
Bronchioles can be distinguished from bronchi by the
absence of cartilage structures and the absence of
glands. The transition to the respiratory bronchioles is
manifested by the presence of alveoli in their walls
and a gradual decrease in the height of the epitheli-
um. Clusters of alveoli, called alveolar sacs, become
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visible in the form of small tubercles of smooth mus-
cle, elastic fibers and collagen. Electron microscopy
can be used to visualize individual cell types and epi-
thelial ultrastructural features found in respiratory
tissue samplesAt the level of the trachea and its mu-
cosa, electron microscopy identifies various cell
types: basal cells, goblet cells, and ciliated cells, as
well as their associated organelles and cytoplasmic
components. The ciliated epithelium with microvilli
is clearly visible under EO, the cross section of the
cilia allows visualization of the typical arrangement
of 9+2 microtubules in the cytoplasm [4].

At the level of the alveoli, an extremely thin
air-hematic barrier is visible, consisting of type |
pneumocytes, capillary endothelium, and fused basal
laminae [6]. In addition, type Il pneumocytes differ
from the thinner and more delicate type |
pneumocytes. Type Il cells contain lamellar bodies,
rough endoplasmic reticulum, Golgi and reticular fi-
bers, and microvilli. A number of diseases affect the
respiratory system, which may be due to some degree
of barrier dysfunction, a genetic mutation, or an in-
flammatory process. The following discussion de-
scribes several major diseases that affect breathing.
Although not exhaustive, the importance of the prop-
er functioning of the respiratory system and what
happens when any component fails can be appreciat-
ed based on a few selected diseases discussed below.
Asthma is an inflammatory disease that leads to re-
modeling of the airway walls and induces a
hyperresponsiveness response to external triggers
with mucus overproduction [7]. Asthma is a common
chronic disease that affects both adults and children.
The incidence is increasing and is a major concern
due to the impact on health, economic burden and
environmental quality. [one]. Asthma is caused by
inflammation and swelling of the airways, which
leads to bronchospasm, which blocks the flow of air
into the lungs. It can be caused by environmental fac-
tors such as dust, pollen, debris, and pathogens. The
response to such triggers is bronchoconstriction, a
process in which smooth muscles tighten and con-
strict the caliber of the bronchi and bronchioles, re-
sulting in wheezing and shortness of breath. Bron-
choconstriction results from a series of complex in-
teractions between mucosal epithelium, mast cells,
smooth muscle, and the parasympathetic nervous sys-
tem [4]. Cystic fibrosis is a disease that once had a
life expectancy of a few months but now has an aver-
age life expectancy of about 40 years [1,2]. To main-
tain the quality of life of patients, early diagnosis and
optimized mutation-specific treatment are required.
Cystic fibrosis is an autosomal recessive pathology
caused by a mutation in the gene for the cystic fibro-
sis transmembrane conductance regulator, CFTR,
most commonly in the gene [1, 3]. The CFTR protein
functions as an ion channel that regulates fluid
through chloride secretion and inhibition of sodium

absorption by exocrine glands. Transport of chlorides
and bicarbonates plays a role in regulating the thick-
ness of the epithelial lining fluid, maintaining pH,
and detecting the presence of invading pathogens or
irritants. If not controlled, increased sodium reabsorp-
tion causes water to follow and results in thick mucus
secretions in almost all organ systemsAlthough thou-
sands of mutations in the CFTR gene have been de-
scribed, each mutation has a different effect on the
gene and can lead to different phenotypic manifesta-
tions in patients, some of which lead to milder dis-
ease, others to a much worse prognosis. Cystic fibro-
sis can affect several organ systems, from the lungs to
the digestive tract, pancreas, liver, or reproductive
organs [1,4]. In most patients, cystic fibrosis leads to
chronic progressive lung disease and eventually
death. Recurrent and infectious exacerbations lead to
structural changes and damage to the respiratory
systemThese complications, in turn, dictate the goals
of treating the condition; to improve mucociliary
clearance and reduce the incidence of bacterial infec-
tions in order to improve the quality of life [1, 2].
Ciliary dyskinesia of the respiratory system is largely
dependent on the ability of the cilia to move mucus
and inhaled materials up into the proximal airways
and out of the lower airways. Primary ciliary dyski-
nesia often presents with locational abnormalities,
chronic sinus or lung disease, and abnormal sperm
motility. The ciliary movement plays a role in many
organs of the body. When disturbed, this manifests
itself in several organ systems. In the respiratory sys-
tem, mucociliary clearance is impaired, leading to
recurrent infections of the sinuses, ears, and lungs. In
the reproductive tract, both sperm motility from the
flagella and fimbriae of the fallopian tubes are affect-
ed, often leading to infertility. Situs invertus results
from a defect in the cilia during embryogenesis, as
normal functioning cilia are required for visceral or-
gan rotation [4].

The clinical significance of respiratory diseases
in the context of histology and function is a complex
and broad topic. There are many conditions and dis-
eases associated with the respiratory system. The mi-
croanatomy and functioning of the respiratory system
is the key to the mechanism of each of the diseases
listed below. Bronchial diseases: asthma, bronchiec-
tasis, bronchitis, bronchopneumonia,
tracheobronchomalacia, bronchogenic cyst, cilia mo-
tility disorders, Kartagener's syndrome, larynx dis-
eases, laryngitis, laryngomalacia, vocal cord paraly-
sis, neoplasms, pulmonary diseases, etc. diseases.

Conclusions. Thus, the main function of the
respiratory system is pulmonary ventilation, which is
the movement of air between the atmosphere and the
lungs due to inhalation and exhalation, driven by the
respiratory muscles. The respiratory system works as
a single unit, extracting oxygen from the air we in-
hale and removing carbon dioxide from the body

420 | 2022, N6 (140)

IIpo6JieMbl 6MOJIOTHU U MeTULINHBI



when we exhale. The upper respiratory tract mainly
performs an air-conducting function, while the lower
respiratory tract performs both conductive and respir-
atory functions. In addition to its primary function of
carrying air to the lower airways, the upper airways
also perform a number of other functions. The nasal
cavity and paranasal sinuses change the properties of
the air, humidifying and warming it to prepare it for
the breathing process. The air is also filtered from
dust, pathogens and other particles by the nasal hair
follicles and ciliated epithelium. The section of the
lower respiratory tract, starting from the respiratory
bronchioles, is the place where gas exchange begins.
This process is also known as external respiration, in
which oxygen from inhaled air diffuses out of the
alveoli into neighboring capillaries, and carbon diox-
ide diffuses out of the capillaries into the alveoli for
exhalation. The oxygenated blood then supplies all
the tissues of the body and undergoes internal respira-
tion. This is the process by which oxygen from the
systemic circulation is replaced by carbon dioxide
from the tissues. In general, the difference between
external and internal respiration is that the former is
gas exchange with the external environment and oc-
curs in the alveoli, while the latter is gas exchange
within the body and occurs in the tissues.

Literature:
1. Blinova S., Kamalova M. The state of the protec-
tive structures of the lungs in normal and pathological
conditions (literature review). //Journal Bulletin of
the Doctor, 2014. Pp.66-69.
2. Kamalova M.I., Khasanova M.U. Morphology of
immune structures in the lungs of adult rabbits.
/Mnternational Scientific and Practical Conference
World., 2017.
3. Kamalova M.I., Saitkulova Sh., Karabaeva Z.,
Kurbanova S., Bekmirzaev T. Morphological and
functional features of the intrapulmonary bronchi of
rabbits in early postnatal ontogenesis. 2017/7.
4. Fattaeva D. R., Rizaev J. A., Rakhimova D. A. Ef-
ficiency of Different Modes of Therapy for Higher
Sinus after COVID-19 in Chronic Obstructive Pul-
monary Disease //Annals of the Romanian Society for
Cell Biology. — 2021. — C. 6378-6383-6378-6383.

5. Rizaev J. A., Shodmonov A. A. Optimization of
the surgical stage of dental implantation based on
computer modeling //World Bulletin of Public
Health. — 2022. - T. 15. - C. 11-13.

6. Rizaev J. A., Maeda H., Khramova N. V. Plastic
surgery for the defects in maxillofacial region after
surgical resection of benign tumors //Annals of Can-
cer Research and Therapy. — 2019. — T. 27. — Ne. 1. —
C. 22-23.

7. Rizaev J. A., Rizaev E. A., Akhmadaliev N. N.
Current View of the Problem: A New Approach to
Covid-19 Treatment // Indian Journal of Forensic
Medicine & Toxicology. — 2020. — T. 14. — Ne. 4,

8. Boykuziev Kh.Kh., Oripov F.S. Morphofunctional
basis of clinical manifestations of lung disease
Journal “"Biomedicine and Practice” 8,2022. Pp. 64-
70.

9. Mirzayeva S.S, Khatamova G.B.
Morphofunctional research methods and clinical sig-
nificance of the respiratory section of the lungs.
/lJournal Science and innovation 2022. Vol. ISSUE
UIF-2022:8.2 | ISSN:2181-3337

MOP®O®YHKIIHOHAJIbHBIE OCHOBbBI
KJIHHHUYECKHX IIPOABJIEHHH 3A50JIEBAHUH
JIETKHX

Xomamosa I'.b., Mup3zaesa C.C.

Pestome. Crusucmas 060104Ka ObIXAMENbHLIX NY-
metl ROCMOSIHHO HAXOOUMCs NOO 6030€lCmauemM UHOPOO-
HbIX mMell U NAMO2eHHbIX opeanu3mos. brazooaps nanuyuro
3AUUMHOT CUCTNEMbL MOJILKO 8 HEKOMOPbIX CAYHASIX Na-
MO2EHHbIE MUKPOOPSAHUIMbL MOSYIL HONACMb 6 HUMICHUE
omoenvl OvixamenvHulx nymeu. Brazooaps ouuwaroweri
CNOCOOHOCMU U AHAMOMO-(DUIUOOCULECKUM OCODEHHO-
cmam opeanos Ovixanus wacmuywvt pazmepom 10-20 mrm
oceoaiom 6 HOCO2NOmKe, a YACMUYybl pasmepom Menee 3
MKM npoHuxaiom 6 OpoHxu. Dapunzeanvhvlii peghuiokc,
pecHumuamolil dnumenuil U OOKAI08UOHbBIE KIEMKU 8blpa-
bamuieaiom ciu3b O 3aX6aAMd U U3SHAHUSL MUKPOOOS.
HUnmepghepon, nuzoyum, naxmogheppun  OvixamenvbHoU
cucmemvl  AGIAIOMCS.  HECReYUPUUECKUMU  3aUUMHBIMU
KOMNOHEHMAMU 8 OMHOWEHUU NAMOLEHHbIX MUKPOOp2a-
HU3MOS.

Knrouesvte cnosa: cucmonocus, neekue, mepya-
menbHblll dnumenuil, OOKANOBUOHble KIemKu, unmeppe-
POH, TUZOYUM.
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