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Abstract: The goal of this research is to achieve a better understanding of the histomorphology
of the lower respiratory system in Sprague-Dawley rats. The lower respiratory tract is made up of the
trachea, bronchi, bronchioles, and terminal bronchi. Distinct tissues assist with oxygen supply, gas
exchange, and immunological defense systems throughout the lower respiratory system. Airways
continue to branch while reducing in diameter.

Twenty rats were divided into two groups of ten rats each. One group was used for morphometric
measurements, which included tracheal and lung lengths and diameters. The mean values for the first
group were 3.5+0.05¢ and 0.51040.002¢ for the trachea, and 5.08+0.06e and 0.501+0.001e for the
lung. The second group studied histometric and histochemical sections that had been fixed in 10%
formaldehyde, embedded in paraffin wax, sectioned, and stained with Masson's Trichrome and routine
stain (H&E). The tracheal wall was made up of mucosa, submucosa, hyaline cartilage, and adventitia.
The mucosa was bordered by pseudostratified and ciliated respiratory epithelial cells. This epithelium
consisted of basal cells, goblet cells, and ciliate cells. The open end and elastic connective tissues of
the C-ring hyaline cartilage also house the smooth trachealis muscle. The thick fibroblastic tissue that
surrounds the hyaline cartilage layer contains chondrocytes in the lacuna within an amorphous matrix.
Collagen II penetrated the entire cartilage ring, significantly darkening the tracheal hyaline cartilage.
The cartilage ring's perimeter contained collagen II.
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Introduction

Rats' physiological similarity to humans makes them an excellent choice for many labs. Furthermore,
compared to other complex animals, such as primates, rats are smaller and easier to feed, making them
a more feasible choice for many researchers. Due to its availability and capacity for large-scale, high-
throughput research, this device is reasonably priced (1).

The two components of the respiratory system—the conducting part, which regulates the movement of
air inside and outside the body, starting with the nasal cavity and progressing to the nasopharynx,
throat, and finally to bronchioles—vary in structure between and within species. Alongside the
alveolar, the respiratory bronchiole is a component of the respiratory portion, which carries out gas
exchange (2).

The lungs are the respiratory system's first and most crucial organ. In rats, the lung is divided into two
lobes: the left lung and the right lung, which has four parts: the secondary, medial caudal, and cranial
lobes. The three phases of the gas exchange process—cellular respiration, ventilation, and internal
respiration—occur concurrently (3).

The lower respiratory tract consists of the trachea, bronchi, bronchioles, and terminal bronchioles.
Each component of the lower respiratory system is made up of distinct tissue that aids in
immunological function, gas exchange, and oxygen delivery. The diameter of the airways decreases as
they continue to branch (4,5).
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Several C-shaped cartilages that encircle the trachea and are open in the dorsal region are connected by
the tracheal muscle. The trachea is a flexible tube with cartilaginous rings joined by a fibromuscular
membrane and mucosa lining the inside (4). The trachea and extrapulmonary bronchi are lined with
goblet cells and pseudostratified columnar ciliated epithelium. Sero-mucous glands are scattered
beneath the mucosa in the submucosa. The luminal surface is lined by ciliated and Clara cells. (6-8)

Adventitia, hyaline cartilage, submucosa, and mucosa are the four layers of cartilaginous tubes that
make up the tracheas of most domesticated animals (9). Longitudinal folds are present in the dorsal
membrane section of the mucosa, but the mucosa itself is not folded. Its pseudostratified ciliated
columnar epithelium is composed of goblet, ciliated, and basal cells. The majority of the cell
population consists of ciliated columnar and basal cells. (10-12).

The bigger chondrocytes in lacunae located in the anterior of the hyaline cartilage are surrounded by
the robust connective tissue perichondrium, which works in conjunction with the submucosa and
adventtitia to regulate the tracheal lumen. Hyaline cartilage fragments in the shape of Cs or incomplete
rings were being interfered with by this connective tissue (13).

Material and method

Animals: - Twenty healthy rats were acquired from the College of Veterinary Medicine's Animal
House. After that, they were kept in separate cages, fed, and given water before to their dissection and
killing process. Ten rats of each age were included in the first section, which concentrated on the
morphological aspect of the rats. The second one concentrated on the histometrical and histochemical
sections portion that included ten rats of each age.

Specimen preparation: - included measuring the rats using a digital balance before administering an
intramuscular injection of 15 mg of ketamine per kilogram of body weight to put them to sleep (14)
The trachea and lung, along with its complete morphology, were carefully dissected after an abdominal
laparotomy and cranial displacement of the sternum. They were then cleaned with a standard saline
solution to get rid of any blood or other sticking material. A digital camera was used to locate and take
pictures of the lung and trachea. then cleaned to get rid of any blood or other sticky residue using a
regular saline solution. The trachea was located and photographed in its native habitat using a digital
camera. Following a full day of fixing in 10% formaldehyde, the tissue samples were washed with
xylol, dehydrated in graded alcohol, and then embedded in paraffin wax. Hematoxyline and eosin (H
and E) staining was carried out after each paraffin block was cut into six micrometer-thick sections.
Collagen fibers and smooth muscle can be seen with Masson's Trichrome.

Results and Discussion

According to the study it shown the lower respiratory system, Trachea histologically revealed in
Figures (1,2and 3) that The tracheal wall consisted of mucosa and submucosa with hyaline adventitia
and cartilage as well. The cross section showed that the mucosa was bordered by mucous and ciliated
columnar epithelium that is pseudostratified. What's Large, elongated nuclei were found in cells
resting on the basement under the lamina propria. There was a smooth trachealis muscle , within the C-
ring hyaline cartilage's open end, with the material flexible connective tissue. The tracheal hyaline
cartilage was markedly discolored by collagen Il.penetrated the entire ring of cartilage. The discovery
of Collagen Il on that ,the edge of the cartilage ring (Figure 1, 2) The rat's trachea is composed of a
number of organized cartilaginous rings that are joined by annular ligaments and are incomplete
dorsally. The perichondrium is connected to the trachealis muscle. Similar to what (15). Furthermore,
there was a unique staining pattern within the body of the bronchi (Figure 4,5) . This was observed
throughout the entire tracheal cartilage. The main measurement of the lower respiratory system of rat
was be measured that’s show length and diameter of trachea (3.5+0.05¢, 0.510+0.002¢) and the length
and diameter of lung (5.08+0.06e ,0.501+0.001e) (table -1) Due to the heart's skewed position, the
right lung is slightly larger than the left (14). The statistical analysis of the results (16) revealed
significant variations (P>0.05) in the trachea's length and diameter as well as the lung's weight and
length at various dates. According to the trachea's histological analysis, the wall is made up of mucosa,
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submucosa, hyaline cartilage, and adventitia, which is similar to goats and neonates (17). Most
domestic animals have cartilaginous, non-collapsible tracheas with walls composed of four layers:
adventitia, muscularis, submucosa, and mucosa (18). Figure (3,4) Furthermore, the open end of the C-
ring hyaline cartilage and elastic connective tissues include the smooth trachealis muscle. According to
results from (Elizabeth et al., 2010), chondrocytes in the lacuna within an amorphous matrix are
discovered in the dense fibroblastic tissue between the cartilaginous rings and the perichondrium that
surrounds the hyaline cartilage layer. The adventitia in cats was made up of a lot of elastic fibers in
connective tissue. Figure (1,2 and 3) .The whole cartilage ring was penetrated by Collagen I, which
markedly darkened the tracheal hyaline cartilage. The margin of the cartilage ring contained collagen
Il Figure (1, 2). Inside the bronchi body, there was also a unique staining pattern. This was observed
throughout the entire tracheal cartilage that’s agree with (19).

Table (1) The Measurements of Trachea, Lung of Adult Rat

Length trachea | Diameter trachea

Length lung cm | Diameter lung mg

3.5+0.05e 0.510+0.002¢

5.08+0.06e 0.501+0.001e

Figure 1. Cross section of trachea
hyaline cartilage of adult rat show
Perichondrium (1), chondrocyte (2)
,isogenous group ( interstitial
growth ) (3) stained with collagen type
I (COL2A1 stain 100X)

Figure 2. Cross section of trachea cartilage
with collagen II with numerous chondrocyte
are present within clear lacunae (1), large
blood vessels (2) (COL2Alstain 100X)
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Figure 3. Cross section that’s show trachea Figure 4. Cross section that’s show
in adult rat with Masson's trichrome stain bronchus , Bronchus (1) ,cartilage (2),
(1) ciliated cell with respiratory epithelium Blood vessels (3), smooth muscle (4) ,(star )

(2) sub mucosa (3) glands (4)tracheal terminal bronchiole (stained by H&E 100x)
hyaline cartilage (5) adventitia (*) goblet
cell 400X

Figure 5. Cross section that’s show lung of
adult rat ,alveoli (1) ,terminal bronchiole lined
by simple cuboidal epithelium (2), smooth
muscle (3) (Masson's trichrome stain 100x )
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