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Abstract: The rabbits are considered small mammals that had, in comparison to big animals, they have a high metabolic
rate and oxygen requirement. Because the larynx is located at a high angle to the oropharynx, it may immediately access
the nasopharynx of rabbits categorized as nose breathers. The lungs were symmetrical in size, with the right lung being
more prominent than the left and situated at the trachea's bottom. The trachea is located between the left and right
bronchus. Twenty rabbits were transported to the laboratory, and by the appropriate laboratory, the instrument opened the
thoracic cavity, and also the organs were filmed while the respiratory organs were removed. Due to the heart interposition
and its left deviation, the left lung in rabbits is smaller than the right lung, which has just three lobes. The lungs also lack
septa. The trachea is separated into two bronchi, the last of which is branched into tiny bronchioles. Achieve a histological
and morphological description of rabbits' respiratory tract because the rabbits are valuable models in respiratory research
due to their respiratory hyperresponsiveness, which resembles asthma in humans. The larynx is located lower than the
oropharynx, where it may directly access the nasopharynx, and the rabbits are nasal breathers. The primary respiratory
organs of rabbits are the left and right lung, trachea and bronchi, as in humans and rats. Still, it is supported by double

cartilage in the conducting portion of the respiratory system.
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|
Introduction

The respiratory system of the laboratory animals is a
benefit to discovering unique species variations; therefo-
re, it is used as animal models for direct scientific studies’.
The lungs are the essential part of the respiratory system;
they are characterized by compact soft tissue and a spongy
mass of tissue covered by the pleura, which is extended
from the thoracic cavity within the thorax. The lung is lobula-
ted and has different lobes from side to side.

The right part of the lung consists of four lobes, while
the left part of the lung includes three-part (lobes); the lung's
organs are associated with the trachea, which branched
into the bronchi of the right-left sides inside the lung tissue.
The trachea is tubular that exchanges the air in and out of
the lung lobes. Subsequently, the bronchi enter the lungs
at the hilus region called intrapulmonary bronchus. It bran-
ched off into smaller and even smaller tubes called primary
and secondary bronchioles and ended with clusters of tiny
air sacs called alveoli?®. Alveoli are looked like little grapes,
branches or very tiny balloons. The bubble shape of alveoli
is given the lungs a surprising amount of surface area®. In
particular, Rabbits' respiratory system comprises anatomi-
cal features of the thoracic cavity and its components and
the diaphragm, which serves as the significant respiratory
muscles®. The diaphragm is a large dome-shaped muscle
that contracts rhythmically and involuntarily most of the
time®.

The trachea, bronchi, and bronchioles are part of the
lower respiratory system, the branching structure of the
airways that supply the lungs with oxygen. Interested in
studying the histological and morphological description of
the respiratory tract of rabbits because the rabbits are va-
luable animal models; the respiratory system is considered
hyper-responsive to diseases that could be closer to asth-
ma disease in the human.

|
Materials and methods

Preparations of the Rabbit

Twenty male rabbits were used for this study. The rab-
bits were killed under good health conditions and followed
the appropriate instructions of the animal ethics of the Uni-
versity of Kufa in Iraq. Animals were dissected directly for
gross study and collected specimens for the histology study.
Skin, muscles and ribs were removed to study the respi-
ratory system. The anatomical study identified the larynx,
trachea, bronchus and lungs, and the length and width of
the bronchi and lungs were measured.

Histology staining of specimens
The organs are individualized and photographed, and
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the width and length of each lung and the size of the tra-
chea and bronchi are measured; after that, the specimens
of organs are kept in special containers with 10% formalin to
prevent lysis of tissue for the histological study’.

Hematoxylin and eosin stain

Take 1 gram of Hematoxylin stain powder melting in 10
milliliters of ethyl alcohol, then 20 gram of potassium alum
which dissolved in 200ml of distilling water, heat the mix
reach to boil, added the Hematoxylin into solution 35 boiled
for 1/2 minutes finally 0.5 gram of mercuric oxide’.

After 15 minutes in an alum hematoxylin stain jar, the
slides were washed with running tap water for 5 minutes.
After that, dying slides with eosin working liquid for 10 minu-
tes. They were then transferred directly to 70% ethanol for
1 minute. The slides were placed twice in a jar containing
80% and 90% ethanol for 1 minute. Specimens were incu-
bated 2x in absolute ethanol, then a minute in xylene. Fina-
Ily, a neutral mounting media was used to attach the slides.
All steps were carried out at room temperature’.

|
Results

Anatomical studies and histological study

In the current study, the result showed that the thoracic
cavity of rabbits is smaller than the abdominal cavity and the
respiratory of rabbits consists of the upper and lower respi-
ratory tract. The upper respiratory tract refers to the section
of the respiratory system that lies above the sternal angle
(on the exterior of the thorax), upper the folds of the voice,
or upper the cartilage of the cricoid figure 1. The larynx was
located partially between the part of the upper and lower
airway of the respiratory system.The upper respiratory sys-
tem consists of the nasal cavity and paranasal sinuses, the
pharynx (nasopharynx, oropharynx, and laryngopharynx),
and a part of the larynx. Each lung was covered by a costal

surface, which was adjacent to the ribcage; a diaphragmatic
surface, which was facing downward toward the diaphragm;
and a mediastinal surface, which was facing toward the me-
dium of the chest, against the heart, great vessels, and the
carina has two mainstem bronchi branching off from the
base of the carina. Although, The larynx and trachea, bron-
chi (primary, secondary, and tertiary), bronchioles (including
terminal and respiratory), and lungs make up the lower res-
piratory system (including alveoli). The trachea was divided
into two bronchi which are extended inside the parenchyma
of the lung and branched into small primary and secondary
bronchioles.

The left lung rabbits are smaller than the right lung,
consisting of three lobes resulting in the left deviation and
its heart interposition, and there are no septa in the lungs.
Our study is clarified the different lengths and widths be-
tween the left and right of the lung in the table (1). Rabbits'
left lungs were smaller than their right lungs and had three
lobes: cranial (lobuscanialis), middle (Lobos Medius), and
caudal (Lobos Cauda) (lobuscaudalis). The cranial, midd-
le, caudal, and accessory lobes of the right lung were the
biggest.

This table shows the significant (p<0.05) length of the
lung left and right and clarifies no significant (p<0.05) be-
tween the width of the lung left and right.

The trachea

The ciliated pseudostratified epithelial tissue lines the
wall of the trachea. It contains the unicellular mucous cell
called goblet cell; this epithelial seated on the basement
membrane, and below it is the lamina propria, which is a
loose connective tissue, and then the submucosa dense
irregular connective tissue, which contains seromucous
glands and opens into the lumen of the trachea by a duct,
and under the submucosa, its cartilage-like c-shaped and
the tow ends found smooth muscle. Finally, the layer is ad-
ventitia, its loose connective tissue.

left lung Right lung t. Sig.
mean + SD R means + SD
Length of the lung 4.4+0.0725 0.420=0.1642*% 22.060 0.001
Width of the lung 3.216£0.1553 3.290=0.21174 1.146 0.266
Table 1. Shows the length and width Left lung and Right lung.
left bronchus R mean + SD t. Sig.
mean + SD Right
bronchus
Length of the 0.865+0.0489 0.520 £ 0.0696* 13.464 0.007

bronchus

Table 2. Shows the length and width Left lung and Right bronchus.
This table shows the significant (p<0.05) length of the lung left and right and clarifies no significant (p<0.05) between the

width of the lung left and right.

left bronchus R mean + SD t. Sig.
mean + SD right bronchus
Length of the 0.865 = 0.0489 0.520 = 0.0696%* 13.464 0.007
bronchus

Table 3. Show the Length of the Left and Right bronchus trachea 10 +0.918.
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Figure 1. A photograph of the lung of the respiratory or-
gans(black arrowhead) In the thoracic cavity

The left and right bronchus

The lobar bronchus, segmental bronchus, subsegmen-
tal bronchus, conducting bronchiole, terminal bronchiole,
respiratory bronchiole, alveolar duct, the alveolar sac, and
alveolus are all found in the left and right bronchus, accor-
ding to this study. Also, the trachea is the biggest tubular
in the respiratory tract and is made up of hyaline cartilage
tracheal rings. It divides into two major bronchial tubes, one
on the left and one on the right. The bronchi are divided into
smaller portions inside the lungs as tiny bronchioles. These
bronchioles give birth to the alveoli, the air sacs in the lungs.
The lung, which was suspended inside the pleural cavity of
the thoracic cavity, was the biggest organ in the lower respi-
ratory tract. Histologically the wall of the bronchus was lined
by pseudostratified epithelial tissue with unicellular mucus
cell (goblet cell) underlying loose connective tissue (lamina
propria) based on the layers of the smooth muscle and sub-
mucosa consisting of denes irregular connective tissue ri-
chly with blood vessels and ducts of the seromucous gland,
under it plates of hyaline cartilage that is showing in figure
4. The pulmonary artery was supplied to the bronchus, and
it is branched into the left and right arteries of the bronchi.
The bronchus was surrounded by a high amount of adipose
tissue which was reduced with the lungs.

Figure 2. A photograph of the esophagus of a rabbit (red
arrowhead).

Figure 3. Histological sections
of the trachea, the wall of the
bronchus. The pseudostratified
epithelial (red arrowhead) is
taken pink color. The cartilage
(black arrowhead) is taken pur-
ple color. H&E stain X400.

The wall of the intrapulmonary bronchus

In represent study that exposed the double layers of
cartilage found in the wall of pulmonary branches is a uni-
que character found only in rabbits which is present until the
small bronchi.the little amount of adipose tissue around in-
trapulmonary bronchus comparative with bronchus. Draws
attention the layer of hyaline cartilage that formed many
layers, its considerably unique feature in branches in the
rabbit that is showing in figure 8.

Bronchioles

The intrapulmonary bronchus is bronchus into secon-
dary tertiary, then become much change in the wall, the
pseudostratified are converted into simple columnar epithe-
lial and absent the mucous gland and cartilage. The bron-
chioles were branched in many times to reach the respiratory
duct. These wall features were minor in diameter, are many
changes in the wall. The epithelial are binding from simple
columnar with cilia and tiny goblet cells to low columnar and
leak cilia and goblet cells. The respiratory system's epithe-
lial tissue is pseudostratified, primarily epithelial in the upper
respiratory tract, the trachea and pulmonary bronchus, and
intrapulmonary bronchus inside the lung. It begins gradua-
lly with a tall, simple columnar epithelial transformation. It
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the plate of the cartilage(red arrowhead)H&E stain. X100. C) lining by pseudostratified epithelial with goblet cells (red
arrowhead) and the seromucous glands (blue arrowhead) H&E stain. H&E stain. X400.
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Figure 5. Histological sections of left intrapulmonary bronchus A) the wall of the bronchus lining by pseudostratified epi-
thelial with goblet cells(red arrowhead). stain X100. B) The bronchus wall contains two layers of cartilage(red arrowhead).

H&E stain. X400.
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Figure 6. Histological secti

N - §

LS L8

s wall contains blood vessels in the sub-

mucosa(red arrowhead). H&E stain. X100. B) The bronchus wall contains the seromucous glands in the submucosa (red

arrowhead). H&E stain.X400.

starts with the loss of cilia gradually in bronchioles, then
turns into a superficial cuboidal epithelial tissue at the ter-
minal bronchioles. It turns into a simple squamous epithelial
tissue when inter the respiratory portion.

The alveoli of the lung

The alveoli have appeared as tiny airbags cutting-edge
the parenchyma of the lungs. Also, continuous diaphragm
contracts generated a negative pressure cutting-edge the
thorax and air dailies into the full hollow. However, the sacs
were fully air, creation the lung expanded more. Alveoli were
very high through alveolar capillaries. At this time, red blood
cells transport the oxygen from the air by oxyhemoglobin
process toward nurture cells of the body. Then red blood
cells likewise are carried carbon dioxide (CO,), missing as

cells in the form of carboxy-hemoglobin, and released into
the external environment by expiration. In addition, the dia-
phragm would be generated positive pressure cutting-edge
thoracic hollow besides air dailies available of the alveoli
ejecting carbon dioxide.

|
Discussion

In our study, the respiratory system of local rabbits (do-
mestic) is smaller than the respiratory system of human®®.
also we clarified different lengths and widths between the
left and right of the lung, this anatomical separate left and
right of the lung of humans and many animals such as rats
and guinea pig®>°.

The tracheal tube consists of semi half-ring of hyaline



Morphological and histological study of respiratory system of rabbits (Oryctolagus cuniculus)

_ monary bronchus contain ducts of the seromu-
- cous glands in the submucosa(red arrowhead).
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Figure 8. Histological sections of left lung A) the terminal bronchioles and respiratory ducts (blue arrowhead) and alveo-
li(red arrowhead). H&E stain. X100. B( the terminal bronchioles(red arrowhead). H&E stain. X400.

N=20

bronchioles

Width of bronchioles
respiratory bronchioles
Width of respiratory

bronchioles

Mean =5SD
140.00+23.508
135.00+41.675

66.25+12.234
40.10+9.188

Table 4. Shows the length and width of the Left lung, Right bronchioles, and respiratory bronchioles.

cartilage. However, divisions into two bronchi, left and right,
become inter into a left and right lungs named bronchioles,
found in other respiratory systems in other animals. But we
show in this research that the rabbit's lungs are significant
concerning the lower respiratory tract, which is different
from other animals™. It may need to prepare a large amount
of air for its fast and muscular movement.

Histologically the wall of the bronchus was lined by
pseudostratified epithelial tissue with unicellular mucus cell
(goblet cell) underlying loose connective tissue (lamina pro-
pria) based on the layers of the smooth muscle and submu-
cosa consisting of denes irregular connective tissue richly
with blood vessels and ducts of the seromucous gland, un-
der it plates of hyaline cartilage that was showing in figure

4, this agrees in other research in different animals and hu-
mans® 1,

|
Conclusions

This research shows that the alveoli appeared as mi-
nute airbags in the parenchyma of the lungs. Also, the con-
tinuous diaphragm contracts generated a passive pressure
cutting-edge thorax besides air dailies into the hollow plug.
This, like the other reference®'. The epithelial tissue that
lines the respiratory system is pseudostratified, primarily
epithelial in the upper respiratory tract and the trachea and
pulmonary bronchus and intrapulmonary bronchus inside
the lung. It begins gradually with a tall, simple columnar epi-
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Figure 9. Histological sections of lung bronchioles of lung A) the lung's bronchioles (red arrowhead). H&E stain. X100. B)
The epithelial bronchioles of the lung(red arrowhead). H&E stain. X1000.

Figure 10. Histological sections terminal bronchioles of the lung(red arrowhead).H&E stain. X1000.

N=20 Mean £SD

Long of alveoli 41.90+14.788

Width of alveoli 23.881+6.4844
Thick of the wall of 2.786+.2535
alveoli

Table 5. Shows length and width of Left lung and Right alveoli

- A 3 !
nchioles, respiratory ducts, and alveoli(red arrowhead).
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Figure 11. Histological sections of left lung A) the terminal bro
H&E stain. X400. B the terminal bronchioles with Clara cell (red arrowhead). H&E stain. X400.
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Figure 13. Histo-
logical sections
of left lung A) the
wall of alveoli (red
arrowhead). H&E
stain. X1000. B)
partial cells (green
arrowhead). H&E
stain. X400.

- ‘
thelial transformation. It begins with gradually losing cilia in
bronchioles, then turns into a simple cuboidal epithelial tis-
sue at the terminal bronchioles. It turns into a simple squa-
mous epithelial tissue when inter the respiratory portion. Si-
milar energies aime that goblet cells even though there are
a few in the early bronchioles'®.

In represent study that exposed the double layers of
cartilage found in the wall of pulmonary branches is a uni-
que character found in local rabbits, which is currently the
minor bronchi; this unique feature we found in the local ra-
bbit. The researcher® performed the cartilage of pulmonary
branches in humans, not double layers of cartilage.
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