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ABSTRACT

Cast technique includes ten cats (5 male, 5 female) used the polymerizing
resin (cold acrylic) to study the bronchial tree and blood vessels. the examination of
bronchial tree of the cats (felis catus) Lung is done by using cold resin in order to
prepare cast specimens. The diameter of right principal bronchi of cats mean (7.34
mmz 0.36) and diameter of left principal bronchi means (6.07mm+ 0.36). The right
principal bronchi large than left principal. The air flow in right Lung faster than the
left. This result is supported by the researcher .These results are obtained from the
cast model showing that the pulmonary trunk divides into right and left pulmonary
arteries after arising from the right ventricle of heart. The right pulmonary artery the
diameter about (4.18 mm) and diameter of left pulmonary artery about (3.40 mm) that
the right pulmonary larger than the left pulmonary artery

INTRODUCTION

The pulmonary cast very useful for both teaching and research. They can be
used to obtain anatomical models of both normal and abnormal (1,2).

The use of respiratory air way cast is essential for clear conceptualization at the
interior of the Lung. numerous methods for the preparation of such specimen using
plastics and resin (2,3). preparing casts of the macroscopic air ways of mammalian
Lung which both simplified and in expensive in comparison in coml. with previous
techniques is described the models are accurate, durable and flexible, and clearly
demonstrate the orientation and branching pattern of the bronchial tree (30).the
changes in orientation of the bronchi are caused by removal of Lungs from the
thoracic cavity before injection is undeniable. However, suspension in water during
curing of the injected material has previously been shown to produce casts of
sufficient quality for its use in morphometric studies. (3,4).The morphometric
measurements on airway cast require two things, on Idealized geometric model and a
unique address system that allows each measured air way to be repeatly located
(2).amodel and numbering system that has been successfully used (such information
include airway length, diameters, branch angles) (5).Choosing the casting material
because it has excellent replicative ability, negligible shrinkage, cures of room
temperature with insignificant generation of heart and produce a flexible (2).the aim
of the study to investigate the branching of trachea and the lung lobes.
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MATERIALS AND METHODS

For cast technique obtains ten cats (5 male, 5 female) used the polymerizing
resin (cold acrylic) to study the bronchial tree and blood vessels.

A- Used three normal cats (lower respiratory tract):

1) After euthanasia the healthy cats, inserted cannula in to the trachea.

2) The specimens was inflated prior to injection using the disposable syringe 50

ml and injection. The polymer sable prepared acrylic resin, rapid repair self-
curing powder and liquid containing methyl methacrylate monomer, 4-
dimethyl amino toluene.

The volume of the acrylic material should not be changed during the process of
solidification and should ideally be distributed into branches and become becomes so
sufficiently rigid that supported after maceration.

B-Using five healthy cats for study the blood vessels (Pulmonary arteries and
veins). the resin mixed with red or blue color was used for injection via left atrium
for preparing cast of the pulmonary arteries and via right ventricle for pulmonary
veins (1).

The cast of the bronchial tree was prepared by using saline solution for washing
and then injected the cast material in to bronchial tree. Red color cast was injected
into the pulmonary artery, and the blue for pulmonary vein. Solidification of the resin
and then the specimens are left for 24 hours before maceration at the room
temperature. After the resin then injection, the soft tissue was treated with
concentrated Hydrochloric acid (HCI) 70% for (12-24 hours) or until the entire lung
tissue is removed. The lung models were obtained after washing in tap water and the
resulting cast is then dried.

RESULTS AND DISCUSSION

Cast form of Bronchial tree: the examination of bronchial tree of the cats (felis
catus) Lung is done by using cold resin in order to prepare cast specimens. after
preparing the cast then injecting the cold resin via trachea and maceration by 70%
HCI and washing the specimen and cleaned to deliver the bronchial tree pattern which
were relatives size of the bronchi and bronchioles that are clearly and faithfully. The
trachea is divided into right and left principal bronchi the right principal bronchi then
continuous as the lobar bronchi the caudal lobe while the left principal bronchi
originates at slightly more acute angle from the trachea.as given( Fig 1,2) this result
agrees with the researcher (6) in cat and (7) in dog. The right and left principal
bronchi arise both right and left lobar bronchi the last one divided into segmental
bronchi for each side and sub segmental bronchi. That followed at regular branching
to the bronchiole. The bronchiole tree in cat is composed of each the lobar bronchi
give off bronchioles and classified the bronchioles into the dorsal and ventral
bronchiole. The right apical lobe is formed by first bronchi of the dorsal bronchi . The
right middle lobe is formed by first bronchi of the lateral bronchi (directed ventrally).
The caudal lobar bronchi is formed by medial bronchiole as in Fig (3) In the left
apical lobar bronchi is formed by the first bronchiole of the lateral bronchiole. The
bronchioles of the dorsal, ventral and medial bronchiole constitute the left caudal lobe
bronchi as in (Fig 4). This result corresponds the to result (8) in dog at the right Lung
but results of bronchial tree of cat revealed that the left lung is different from that
results reported by the (9). In pig, (10) in dog because the left apical lobe bronchi are
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absent and also remind the middle lobar bronchi. The right principal bronchi are (first
order) branches to three secondary bronchi (segmental bronchi) apical, middle and
caudal bronchi which was the continuous of principal bronchi. The accessory bronchi
arise from caudal bronchi as in (Fig 3). This result agrees with the research by (11) in
guinea pig( 12) in dog but it is differs from that reported by the researches of (13); in
Taiwanese enemas deer, (10). In Japanese deer; (9). In pig, (14). In Giraffe; (15) in
Angora goat; (16). In camel which reported a rise of tracheal bronchi from the trachea
before the bifurcation. This situation was due to the distance between larynx and
tracheal bifurcation is longer than other mammals. The left principal bronchi (first
order) gives branches to the two secondary bronchi which the first branching to the
cranial lobe which was subdivided into two segmental bronchi supply the cranial part
and caudal parts and terminated into the left caudal lobe as in (Fig 4). This result
agrees with the (6), in cat; (7) in dog. The diameter of right and left principal bronchi
of cats means (7.34 mmz 0.36) ,(6.07mmz+ 0.36)respectively. The right principal
bronchi is larger than left principal. The air flow in right Lung faster than the left.
This result is supported by the researcher (17). Table (1): reveals measurement of the
Number of Airway Segments from the Trachea to the Terminal Bronchiole for each
Lobe in Cats Following (Fig3, 4)

Cast of Blood Vessels distribution of pulmonary artery of cats: These results
are obtained from the cast model showing that the pulmonary trunk divides into right
and left pulmonary arteries after arising from the right ventricle of heart. The diameter
of right and left pulmonary artery about (4.18 mm) ,(3.40 mm)respectively. That the
right pulmonary artery larger than the left pulmonary artery shown in (Fig 5) and
(table 6). This result is similar as the result of (10) in dog, Carbral et al., in wild boar.
The right pulmonary artery runs ventral to the bronchial tree and dorsal to the right
pulmonary vein as shown in (Fig 5). The right pulmonary artery emits a branches
usually irrigates the right apical lobe and runs ventral to right apical lobe and run
ventral to right apical bronchi lobe and second the branch which runs across the dorsal
side of the right middle lobe bronchi and then along to the dorso-lateral side along the
right caudal lobe bronchi. The right accessory lobe artery arises from the ventro—
medial side of the right accessory lobe bronchi and then each pulmonary artery is
subdivided into small arterioles run along the bronchioles of each lobe as shown in
(Fig 13). This result is supported by research of (10) in dog,.

The left pulmonary artery runs across the dorsal side of the left apical lobe
bronchi, then run along the dorso-lateral side of the left bronchi as given in fig (6).
The left apical lobe artery arise — from the left pulmonary artery which emits two
branches one of them arises from lateral side of left pulmonary artery (Fig 6) and
appears on the lateral side and second branches arising from the lateral side of the
branch. It then runs along the dorso-lateral side of the left caudal lobe as given in (fig
6). This result is also reported by (10) in dog; (18) in cat.

Distribution of Pulmonary Veins: The right apical lobe veins drain the blood area of
cranial and caudal parts of the right apical lobe bronchi as in (fig 7). These veins
running along the ventral side of right apical lobe bronchi (cranial and caudal
bronchi). Finally form a large vein. The right middle lobe vein drain the blood from
the area of right middle lobe and form large vein running along to ventro medial side
of the right middle lobe bronchi and this vein forms a common large vein together
with the right apical lobe and enters the left atrium as in (Fig 7). The right accessory
lobe vein drain blood from the area of the right accessory lobe bronchi and run along
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the dorsal side of the right accessory bronchi finally meeting with right caudal lobe
bronchi vein to from the large vein enter to left atrium. The right caudal lobe vein
drain the blood area that of caudal lobe bronchi running dorso-lateral side of right
caudal lobe bronchi. This result is supported by (8,19);. The distribution of the
pulmonary artery and vein of the (pig , dog, horse, rat) together with their bronchi
ramification. The distribution pattern of pulmonary artery and vein of the cats are
fundamentally the same as those of domestic animals. While in cats is same as in
horse in right apical and middle lobe vein form the large short vein when they enter
the left atrium. But the right accessory lobe vein in horse enters the left atrium directly
(10). but in cats these vein meeting with right caudal lobe vein and then enters to left
atrium.

The left pulmonary veins which drain blood from area of the cranial and caudal
part of the left apical lobe. These veins running along the ventral side of cranial and
caudal parts the left apical lobe bronchi vein is short vein and enters in left atrium.

The branch drains the blood from area of the caudal lobe bronchi and meeting
with right apical lobe vein and enters the left atrium. This results supported by (19).
Who noted that in left apical lobe vein In cats differs from the pig because the left
apical lobe bronchi is lacking in pig.

Nutritional and blood Supply of Trachea of Cats The right side from the aortic arch

which arising from the two branches including.

Left subclavian artery.

2. Brachiocephalic trunk: which extends cranially and to the right from the
aortic arch ventral to the trachea — and this trunk divided two branches (Fig
8).

a- Common carotid arteries.

b- Right subclavian artery: its termination usually lies medial to the right first
inter costal space or first ribs.

3. The trachoesophageal artery arise a secondary branch from the brachio-
cephalic trunk which is divided into two braches the cranial branch supply
the trachea. This result supported by the (20).

=

Blood Supply of Lung parenchyma. The bronchoesophageal artery is a pair vessel its
left artery usually arise from the thoracic aorta at the level of 5™ and 6™ ribs as given
in (fig 9) while the right artery arises from the fifth or sixth dorsal intercostal this
artery divides into bronchial and esophageal.
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Figure 1: Cast Photograph of the Lung illustrates the Ramification of the Bronchial Tree (ventral
aspect). TBI= trachea bifurcation.

1- right apical lobe bronchi. 2- right middle lobe bronchi.

3- right accessory lobe bronchi.  4- left apical lobe bronchi.

5- left caudal lobe bronchi.

Figure 2: Cast
Photograph of the Lung illustrates the Ramification of the Bronchial Tree (dorsal aspect)
LB=left. Bronchial the acute angle with trachea. RB=right bronchial is continuous with trachea.

1=carina

Figure 3: Ventral view of the Cast Bronchial Tree Illustrates the Ramification of the Bronchial,
Bronchioles Branches and Directions.
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PB=principal bronchi, SB=segmental bronchi, TB=tertiary bronchia, RA=right apical lobe,
M=right middle lobe. S=right accessory lobe RC=right caudal lobe. L=lateral, Me=medial,

V=ventral, D=dorsal.

Figure 4: Dorsal view of the Cast for the Left Bronchial Tree which illustrated of the Direction of
the Ramification of the Bronchial Tree.

Cr=cranial part of apical lobe. L=lateral, Me=medial, V=ventral, D=dorsal

Figure 5: Cast Photograph of the Lung illustrates the Ramification of the Right Pulmonary
Avrteries (ventral aspect). RL=right lung. LL=left lung. PT=pulmonary trunk. 1-right pulmonary
artery. 2-right apical pulmonary artery. 3-right middle pulmonary artery. 4-right caudal
pulmonary artery. A-apical lobe, m-middle lobe, Cu-caudal lobe, S-accessory lobe.
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Figure 6: Cast Photograph of the Lung Illustrates the Ramification of the Left Pulmonary
Avrteries. (dorsal aspect). RL=right lung. LL=left lung. 1-left pulmonary artery. 2- left apical
pulmonary artery. 3- left caudal pulmonary artery. 4- Right pulmonary vein A-left apical lobe,

Cu-left caudal lobe.

Figure 7: Cast of the Lung lllustrates the Ramification of the Left Pulmonary Veins. (ventral
aspect) 1,2=cranial and caudal right apical pulmonary vein. 3=right middle pulmonary vein.
4=caudal pulmonary vein. 5-right caudal pulmonary vein. A=left apical pulmonary vein. LC=left
caudal lobe. RC=right caudal lobe. The arrow cranial & caudal branches of left apical

pul. vein.
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Figure 8: Cast Photograph of the Lung Illustrates the Ramification of the Pulmonary Artery,
Vein and Blood Supply of Trachea and Lung Parenchyma. (ventral aspect)

1-asending aorta. 2-brachiocephalic trunk.
3-left subclavain artery. 4-right subclavain artery.
5-common carotid artery. 6- Trachoesophageal artery.

7-pulmonary trunk.

Figure 9: Cast Photograph of the Lung lllustrates the Thoracic Aortic. The arrow dorsal
intercostals arteries. RB =right bronchus. LB=left bronchus
T=trachea, H=Heart. RL=right lung. LL=left lung
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