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Abstract  In this article, the morphological, morphometric and general histological analysis of the trachea and external 
bronchi of the lungs of babies up to one month old was carried out. Worldwide, early neonatal mortality is a global problem, 
especially in infants under one year of age, with respiratory diseases being the most common cause of death. Therefore, the 
study of the morphological, morphometric and general histological structures of the walls of the trachea and lungs of babies 
up to one month old will effectively help not only pathologists, but also treating doctors to diagnose and prevent the disease. 
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1. Introduction 
According to the World Health Organization, child 

mortality is one of the main problems in the world medical 
field. Today, the child mortality rate is 15.6% per 1,000 live 
births, but the birth rate is very low at 9.1%. [1]. At present, 
modern endoscopy is used as the most reliable method    
for damage to the tracheabronchial tree. [2-3] But the 
morphological structure has not been fully studied. The level 
of air pollution has increased significantly in recent years, 
and there is a lot of evidence that exposure to small harmful 
particles can have adverse effects on breathing. Health 
effects of environmental exposure to air pollution during the 
prenatal period may affect lung bronchial organogenesis in 
particular. [4-5-6]. 

In postnatal ontogenetic development, a study was 
conducted by Russian scientists to compare the quantitative 
structure of ciliated and bacillary-shaped epithelial tissue 
cells of the trachea and main bronchi of rats. (Pavlov A.V., 
Esev L.I. 2017). [7] However, the morphometric structure of 
the trachea and bronchial tree in children has not been fully 
studied. 

The issues of studying the distribution, structure and 
quantitative parameters of the glands in the bronchi of the 
head of a person are presented in the scientific articles of the 
group of scientists (S. V. Klochkova, T. A. Akmatov, N. T. 
Alekseeva, D. B. Nikityuk 2021). [8] 

The level of air pollution has increased significantly in 
recent years, and there is a lot of evidence that exposure to 
small harmful particles can have adverse effects on breathing. 
Health effects of  environmental exposure to  air pollution  
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during the prenatal period may affect lung bronchial 
organogenesis in particular. [6-9-10]. 

The purpose of the study: Study of morphological and 
morphometric analysis of trachea and bronchial wall in 
one-month-old babies. 

2. Research Materials and Methods 
The examination was carried out at the Republican 

Pathological Anatomy Center on the corpses of babies up to 
one month of arrival in 2021-2022. In dead children, the 
lungs were studied in the cadavers of children who died 
mainly from congenital heart defects and other causes 
without diseases of the bronchial tract. The causes of death 
and the main disease were determined in the conclusions of 
forensic medicine and pathological anatomy. Examination 
materials were taken in the following parts of the lungs: 
trachea, right and left lungs were studied by opening the 
external and internal bronchi. In our study, instrumental 
(with the help of a Stangen circle), general histological and 
histochemical methods were used. The obtained materials 
were fixed in formalin and then 3-5 µm sections were 
prepared. They were stained with hemotoxylin-eosin, Shik, 
and Van-gizon methods. 

3. Research Results 
Babies up to 1 month without any pathology in the 

respiratory system, who died mainly from heart attack    
and various injuries, were taken for the study, and the 
pathologoanatomical materials taken from the parts of    
the intrapulmonary bronchus from all corpses were  
subjected to instrumental, histochemical, and morphological 
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examinations. Trachea and bronchus were taken from all 
babies for examination. 

In newborns, the average length of the trachea is 3.8±0.14 
cm, and the width is 0.8±0.02 cm. The upper rings of the 
trachea are weakly developed, thin and small, and the 
membranous structures of the soft tissue between them are 
wide. For 6 months after the birth of the baby, the throat wall 
grows and develops rapidly, after 6 months, the growth 
slows down, when the baby reaches the age of 1, the throat is 
almost twice as long, that is, it reaches an average of 6.2 ± 
0.42 cm. 

In babies, the mucous membrane of the trachea is thin, 
delicate, the glands are poorly developed, the covering 
epithelium contains a large number of epithelia with a 
smooth surface, 1.5 times more than the ciliated epithelium. 
The size of both epithelial cells is relatively small, prismatic 
in shape, the nuclei are arranged more irregularly, most of 
the nuclei do not touch the basal layer, they are round and 
oval in shape. 

In babies, their tracheas are relatively thin, and their 
mucous membrane is rich in blood and lymph vessels,     
so their inflammation is common. Because the wall of the 
trachea is soft, it is mobile, it narrows during exhalation,    
it expands during inhalation, it causes a rough wheezing 
breath and it is called congenital stridor, which disappears at 
the age of 2 years. In babies, the trachea is wide, short, 
sometimes long and thin. In children under one year of age, it 
becomes funnel-shaped, and at the end of 1 year, it becomes 
cylindrical. In infants, the trachea is poorly developed 
relative to the connective tissue membrane in the posterior 
part of the trachea. 

 

Figure 1.  Bronchi of lung lobes, period of 1 month. The folds of the 
mucous membrane are relatively small, the submucous layer is thin, there 
are few tissue structures, and the mucous membrane is multicellular. Paint: 
G-E. Floor: 10x40 

When the wall of the trachea of 1-month-old babies is 
stained by the Van-Gieson method, it is determined that the 
fibrous connective tissue is sparsely located in the private 
plate of the mucous membrane and has a relatively lighter 
painted appearance. In the submucosal layer, it is observed 
that the fibers of the connective tissue are relatively stained 
with dark picrofuchsin and consist of tufts located in a circle 
on the wall of the trachea (Fig. 2). It is observed that darkly 
stained picrofuchsin connective fibers surround the inner and 
outer surface of the toe. When the tissues of the tracheal wall 

of babies are stained with the SHIK-reaction method for the 
detection of mucopolysaccharides at one month, it is found 
that the substance covering the surface of the epithelium of 
the mucous membrane is positively stained with SHIK, some 
of the glands located in the submucosal layer contain 
substances positive for SHIK (Fig. 3). 

 

Figure 2.  Infant trachea, 1 month period. Fibrous structures with 
picrofuchsin are located on the inner and outer surfaces of the submucosa 
and the mucous membrane. Paint: van Gieson. Floor: 10x40 

 

Figure 3.  Infant trachea, 1 month period. Lack of SHIK-positive substance 
in the covering epithelium, glands and interstitial tissue on the wall of the 
trachea. Paint: SHIK-reaction. Floor: 10x40 

Before the age of 1 month, the bronchi of the lung lobes  
of newborn babies are funnel-shaped, their length is 3.7 ± 0.8 
cm, and the width of the cavity is 0.7 ± 0.1 cm on average. 
The wall is relatively soft, that is, the ankles are 
underdeveloped, thin and soft. It is determined that the entire 
structure of Togay halkalkas is broken and consists of 
several pieces. 

In this study, we conducted a 1-month morphometric 
examination of the structural changes that occur in the 
dynamics of the postnatal period in the wall of the bronchus. 
Points corresponding to the following tissue structures in 
Bronx Bevor were counted: 

Pс e - covering epithelium; 
Pp p - private plate; 
Pm l - muscle layer; 
Pm g – mucous glands; 
Pc n - cousin nations. 
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Table 1.  1-month postnatal segmental bronchial dimensions 

 
n - 8 

Number of points on structural structures 
 

Total Pс e 
P 

p p 
P 

m l 
P 

m g 
P 

c n 

1 10 31 21 62 76 

 
 

200 

2 9 29 19 60 74 

3 11 32 23 64 77 

4 8 32 20 61 76 

5 12 31 22 64 78 

6 10 28 23 59 75 

7 11 33 19 60 76 

8 9 32 21 63 76 

 80 248 168 496 608 1600 

M±m(ε) 5,0±1,08 15,5±1,8 10,5±1,5 31,0±2,3 38,0±2,4  

Vс e = Рс e /Р × 100 = 80 /1600 ×100=5,0; ε =2,0 × √ 5,0(100-5,0)/1600 = 1,08 (Р<0,01) 
Vp p = Рp p /Р × 100 = 248/ 1600 × 100 = 15,5; ε = 2,0 × √ 15,5(100-15,5) / 1600 = 1,8 (Р<0,05) 
V m l = Рm l /Р × 100 = 168/ 1600 × 100 = 10,5; ε = 2,0 × √ 10,5(100-10,5) / 1600 = 1,5 (Р<0,05) 
Vm g = Рm g /Р ×100 = 496/ 1600 ×100 =31,0; ε =2,0 × √ 31,0 (100-31,0) / 1600 = 2,3 (Р<0,05) 
Vc n = Рc n /Р ×100 = 608/ 1600 ×100 =38,0; ε =2,0 × √ 38,0 (100-38,0) / 1600 = 2,4 (Р<0,05) 

When the results of the morphometric examination   
were analyzed, the following information was revealed.    
It was found that the respiratory tract undergoes specific 
development and improvement processes in the early 
postnatal period after the birth of babies. We performed   
the task of monitoring and calculating the histological 
characteristics of these processes and indicators of 
morphometric changes on the example of a segmental 
bronchus. 

In this early postnatal period, if we analyze the 
development and improvement of the structural units in the 
layers of the bronchial wall in general, it was found that the 
covering epithelium, muscle layer and mucus-producing 
glands in the submucosa layer dynamically grow and thicken 
from the layers of the bronchial wall, while the special plate 
with connective tissue and the it was observed that the rings 
become relatively thinner. 

 

Diagram 1.  Morphometric indicators of tissue structures of the bronchial 
wall in the early postnatal period in one-month-old infants 

It is known that the connective tissue private plate of the 
mucous membrane of the bronchial wall has an unformed 
structure in the 1st month of infancy, its interstitial substance 
nardon and swelling processes prevail, and it was observed 
that its thickness was 15.5±1.8% of the thickness of all layers 

of the bronchial wall. It was found that the relative occupied 
area of the bronchial walls in the 1st month of examination 
was 38.0±2.4% of the area of all layers. 

4. Conclusions 
Based on the determined morphometric parameters and 

histological structures, we conclude that the tracheal mucous 
membrane is thin, delicate, glands are poorly developed in 
the babies under 1 month of the research results, the covering 
epithelium has a large number of smooth surface epithelia 
compared to the ciliated epithelium, 1.5 times more in 
number. This causes a lot of acute respiratory diseases 
among children. 

In infants up to 1 month, the piece of bronchus occupies a 
relatively large area, and when examined by histology, the 
chondrocyte cells in its composition are young and not well 
developed, as a result of which it is relatively large, the 
chondroid material in between is relatively pale and the 
swelling process prevails, so the area of the bronchi is wider 
and occupies more space. is determined. 
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