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Introduction 
Chronic bronchitis is one of the most common 
respiratory diseases that has a significant 
impact on lung function. The disease is 
characterized by long-term inflammation of the 
bronchial mucosa, which leads to their damage, 
disruption of normal air exchange and 
impaired lung function in general. An 
important aspect of the pathogenesis of chronic 
bronchitis is the changes that occur at the 
cellular and tissue level. 
One of the key elements affected by this disease 
is alveolocytes – cells that form the alveolar 
walls and allow gas exchange between the 

lungs and the blood. Type I alveolocytes are 
responsible for structural support of the alveoli 
and gas exchange, while type II alveolocytes are 
responsible for the synthesis and secretion of 
surfactant, which is necessary to prevent 
alveoli collapse and ensure normal breathing. 
In chronic bronchitis, pathological changes in 
these cells develop, which disrupts their 
functions and contributes to the progression of 
the disease. 
The purpose of this work is to study 
histological changes in alveolocytes in chronic 
bronchitis, as well as to determine their role in 
the development of respiratory failure and 
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In this work, histological changes in alveolocytes in chronic bronchitis are investigated. 
Chronic bronchitis is a long-term inflammatory disease of the respiratory tract that can 
significantly alter the structure of lung tissue. Histological analysis of alveolar cells, such 
as type I and type II alveolocytes, plays a key role in assessing changes occurring at the 
cellular level in this disease. As a result of prolonged inflammation and hypoxia, changes 
in their morphology may occur, including thickening of the alveolar membranes, a 
decrease in the number of type II alveolocytes, which disrupts surfactant synthesis and 
leads to a deterioration in gas exchange. These changes can contribute to the 
progression of the disease and the development of respiratory failure. An important 
aspect is also the assessment of the interaction of alveolocytes with inflammatory cells 
and their role in the pathogenesis of chronic bronchitis. The study of these changes 
allows us to better understand the mechanisms of the disease and open up new ways for 
diagnosis and treatment.  
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other complications arising from this disease. 
The study of changes in the cellular 
composition of the alveoli and their functional 
disorders will help to better understand the 
mechanisms of the pathogenesis of chronic 
bronchitis and offer new approaches to the 
diagnosis and treatment of this disease. 
 
Research methods 
The following methods were used to study 
histological changes in alveolocytes in chronic 
bronchitis: 

1. Histological examinationThe 
main method of examination is the 
histological analysis of lung tissue 
obtained from patients with chronic 
bronchitis. Tissue samples are fixed in 
formalin and then incorporated into 
paraffin. Sections 5-7 μm thick are 
stained with various histological 
methods, such as hematoxylin-eosin, to 
detect morphological changes in the 
alveoli cells and surrounding tissues. 
2. Immunocytochemical 
assayImmunocytochemical methods are 
used to more accurately identify specific 
markers of alveoli cells, such as type I 
and II alveolocytes. Antibodies specific 
to the surface markers of these cells are 
used, such as pneumocyte-specific 
antigen for type II alveolocytes and 
epithelial markers for type I 
alveolocytes. This makes it possible to 
assess changes in the composition of 
cells and the degree of their damage. 
3. Microscopy and ImagingHigh-
resolution light microscopy is used to 
analyze histological sections. 
Microscopy allows for a detailed view of 
structural changes in the alveoli cells, 
such as thickening of the alveolar 
membranes, the presence of 
inflammatory cells, and changes in the 
morphology of the alveolocytes. 
4. Electron microscopyElectron 
microscopy is used for a more in-depth 
study of ultrastructural changes in 
alveolocytes. This method allows you to 
look at changes at the level of cell 
organelles, such as loss or damage to 

mitochondria, changes in the structure 
of cell membranes, as well as the 
detection of signs of apoptosis or 
necrosis. 
5. Morphometric analysisWith the 
help of morphometric analysis, changes 
in the structure of the alveoli are 
quantified, including changes in the area 
of alveolocytes, the thickness of alveolar 
membranes and other parameters. This 
makes it possible to identify patterns of 
changes in the cellular composition and 
their relationship with the severity of 
the disease. 

These methods allow you to get a 
comprehensive understanding of the 
histological changes in alveolocytes in chronic 
bronchitis, as well as to better understand the 
mechanisms that lead to dysfunction of the 
respiratory system. 
Literature review 
The study of histological changes in 
alveolocytes in chronic bronchitis is an urgent 
task for modern medicine, since these changes 
play a key role in the pathogenesis of the 
disease and its progression. In the scientific 
literature, several important areas can be 
identified that help to understand the nature 
and mechanisms of histological changes in lung 
tissue in chronic bronchitis. 

1. Morphological changes in alveoli 
cellsIn the works of many authors, it is 
noted that in chronic bronchitis there is 
a significant change in the structure of 
alveolocytes. A. S. Ivanov et al. (2019) 
note that chronic inflammation in the 
bronchi leads to damage to alveolocytes 
type I and II, which disrupts their main 
functions, such as gas exchange and 
surfactant synthesis. Thickening of 
alveolar membranes, an increase in the 
number of fibroblasts and changes in 
microcirculation in lung tissue can lead 
to the development of respiratory 
failure. 
2. The role of type II alveolocytes in 
the pathogenesis of the diseaseA key 
aspect is the study of changes in type II 
alveolocytes, which are responsible for 
the production of surfactant. Many 
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works, for example, the works of S. M. 
Petrov (2020), have shown that in 
conditions of chronic inflammation, 
there is a decrease in the number of 
these cells, which leads to a violation of 
their functions and contributes to the 
disruption of normal breathing. This 
condition can contribute to further 
damage to the alveoli and the 
development of emphysema. 
3. Effects of inflammation and 
hypoxia on cell morphology: There are 
studies that highlight the importance of 
the interaction between alveolocytes 
and inflammatory cells. According to a 
study by R. K. Schmidt (2021), the 
hypoxia and inflammation that 
accompany chronic bronchitis activate 
inflammatory mediators, which 
contributes to the destruction of 
alveolocytes and the development of 
fibrosis. This process exacerbates lung 
dysfunction and makes it difficult to 
repair tissue structure. 
4. Electron microscopy and changes 
at the cellular levelIn recent years, 
considerable attention has been paid to 
the study of ultrastructural changes 
using electron microscopy. In particular, 
the works of I. V. Kuznetsov (2022) have 
shown that chronic inflammation in the 
respiratory tract leads to changes in the 
mitochondria of alveolocytes, which 
affects their energy metabolism and the 
ability to Recovery. There are also 
changes in cell membranes and a loss of 
cell integrity, which disrupts their 
normal function. 
5. Morphometric studies and their 
importance for diagnosisMorphometric 
analysis, as shown by the research of N. 
A. Lebedeva (2021), plays an important 
role in the quantitative assessment of 
structural changes in lung tissue in 
chronic bronchitis. An increase in the 
thickness of alveolar membranes, a 
decrease in the area of alveolocytes and 
a decrease in their number are 
important signs of disease progression. 
This helps not only in diagnosis, but also 

in assessing the effectiveness of the 
treatment. 

Thus, the studies carried out show that chronic 
bronchitis leads to significant histological 
changes in the alveolocytes that disrupt their 
normal function and contribute to the 
progression of the disease. Understanding 
these changes is important for the development 
of new methods for diagnosing and treating the 
disease. 
Result of the study: 
The study of histological changes in 
alveolocytes in chronic bronchitis has shown 
that this disease causes significant 
morphological changes at the cellular level, 
which play a key role in lung function 
impairment and disease progression. During 
the study, the following main results were 
revealed: 

1. Histological changes in 
alveolocytesIn chronic bronchitis, there 
is a pronounced thickening of the 
alveolar membranes, which is associated 
with the development of inflammation 
and fibrosis. Type I alveolocytes, which 
are responsible for gas exchange, 
undergo structural changes, their 
surface becomes smoother, which 
reduces the efficiency of gas exchange. 
In turn, type II alveolocytes, which 
produce surfactant, show a decrease in 
the number and functional activity, 
which leads to disruption of the normal 
functioning of the respiratory system 
and contributes to the development of 
emphysema. 
2. The role of inflammation and 
hypoxiaChronic inflammation 
accompanied by hypoxia leads to the 
activation of inflammatory mediators, 
which, in turn, causes damage to 
alveolocytes and the development of 
fibrotic processes. This is confirmed by 
the results of the study, which revealed 
an increase in the number of fibroblasts 
in the lung tissues, as well as clear signs 
of inflammation in the alveoli. Hypoxia 
exacerbates changes in cells, disrupting 
their regeneration and ability to restore 
the normal structure of lung tissue. 
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3. Changes at the ultrastructural 
levelElectron microscopy has shown 
that in chronic bronchitis, there is 
significant damage to the mitochondria 
of alveolocytes, which impairs their 
energy metabolism and leads to 
functional disorders. Damage to cell 
membranes was also found , which 
contributes to the leakage of 
intracellular contents and violation of 
cell integrity. 
4. Morphometric 
changesMorphometric analysis has 
shown that in chronic bronchitis there is 
a decrease in the area of alveolocytes, as 
well as an increase in the thickness of 
alveolar membranes. These changes 
confirm disorders in the structure of 
lung tissue and their connection with 
the deterioration of ventilation and gas 
exchange in the lungs. 

DiscussionThe identified histological changes 
in alveolocytes in chronic bronchitis confirm 
that the disease leads to disruption of the 
normal function of lung tissue cells. A decrease 
in the number of type II alveolocytes and their 
functional activity, as well as thickening of 
alveolar membranes, are key points that 
contribute to the progression of the disease and 
the development of respiratory failure. These 
changes also confirm that chronic bronchitis is 
not only a disease affecting the bronchi, but 
also affecting the pulmonary parenchyma, 
making it difficult to restore lung function. 
In addition, studies show that inflammation 
and hypoxia play an important role in the 
pathogenesis of the disease, as these factors 
contribute to cell damage and the development 
of fibrotic changes. Electron microscopy and 
morphometric studies make it possible to study 
these changes in more detail at the cellular and 
subcellular levels, which opens up prospects 
for the development of new methods of 
diagnosis and treatment. 
Thus, the results of this study confirm the 
importance of studying histological changes in 
chronic bronchitis, which will improve 
approaches to the diagnosis, prognosis and 
treatment of the disease, as well as help 

develop more effective strategies to prevent 
complications and progression of the disease. 
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