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Abstract

The present study was conducted on five healthy indigenous male turkeys at the first
year of their age and live weight was (4715 £ 43.3 gm) collected from the center of Diwanyia
city, our need to have a base line data on the respiratory system of this abundant species of
bird in Irag. It is expected that this work will provide a pivot for future research and
subsequent clinical application as regards the biology of the turkey.After birds preparation the
trachea dissected out and washing by normal saline solution (0.9% Nacl), then were fixed
immediately in 10% formalin, then get ready for routine histological processing.Trachea was
lined by respiratory epithelium (ciliated, pseudostratified columnar epithelium) with simple
branched tubular mucous glands and goblet cells. Laminapropria-submucosa of the trachea
was supported by hyaline cartilages and comprised of loose connective tissue, with large
bundles of collagen fibers.
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Introduction

The respiratory system generally
consists of organs that allow for a union
between air and blood such that exchange
of gases (mainly Co, and O,) is made
possible. In addition, the respiratory
system plays a vital role in thermo-
regulation. The sense of smell and voice
are associated with it. (1; 2; 3).Tracheal
wall in general consists of respiratory
epithelium  (ciliated,  pseudostratified
columnar epithelium) with goblet cells.
Beneath  epithelium, the  propria-
submucosa is comprised of loose
connective tissue and tracheal glands
which are serous and mucous type.
Tracheal wall is supported by complete (O-
shaped) or none (C- or U-shaped) hyaline
cartilaginous rings covered externally by
tunica adventitia or serosa. There are
diffuse lymphocytes between respiratory
epithelium and cartilage, and there is a
longitudinally oriented striated muscle
located at the periphery of the trachea in a
lateral position (4; 5; 6; 7; 8). Epithelium
lining of the trachea in birds like (Turkey,
Bursa roller pigeon (Columba livia), and

goose) is mucous type in secretion by
either intraepithelial simple alveolar mucus
glands, or goblet cells (4; 9; 10; 6; 11; 12,
and 13).(10) mention that in birds, tracheal
epithelium  contains anterior  portion
numerous, simple alveolar mucous glands
whereas in the posterior portion of the
trachea, the glands are replaced by goblet
cells  which form ‘intraepithelial
glands'.Complete cartilaginous rings of
trachea in birds are hyaline cartilage. The
diameters of these rings vary according to
the types of birds and ossification of the
rings is common in Geese and Ducks (14).
The matrix (ground substance) contains the
lacunae which confines chondrocytes,
small clusters of chondrocytes, called
isogenous groups, which are frequently
observed. They are the result of cell
division of chondrocytes. Cartilage matrix
is usually invested by a perichondrium
whose inner layer is chondrogenic,
containing cells with the capacity to
become chondroblasts; its outer portion is
dense irregular connective tissue (10).

Materials and methods

Specimens  were prepared by
bleeding of birds with the cutting of the
major neck blood vessels after making an
skin incision in the neck and separation of

trachea away from the site of cutting to
avoid aspiration of blood and spoiling of
the respiratory system.Each trachea were
dissected out and washed with normal
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saline solution (0.9% Nacl), next divided

into proximal parts extend from the cricoid

cartilage of the larynx to the thoracic inlet
and distal part extend from the thoracic
inlet to the first tracheosyringeal cartilage,

then were fixed right away in 10%

formalin at room temperature.

Subsequently the routine histological

processes were performed and used three

stains: - (15).

1- Harris Hematoxylin & Eosin stain:-
Which was routine stain used to
demonstrated the general histological
structures

2- Periodic acid-shiff (PAS) Stain: - Used
this stain to show the type of secretion.

3- Van Gieson's Stain:- Used this stain
for collagen fibers detection.
Morphometric Measurements:

Five sections of each trachea were taken
for studied by wuse of ocular
micrometer and the following data
were recorded: (16)

1- The thickness of the proximal and
distal tracheal wall, wall at overlapping,
epithelium, cartilage, and muscles.

2- The diameter of the tracheal
mucous epithelial acini and numbers of its
cells.

3- Height of the cilia of the tracheal
epithelium.

Results

Trachea of turkey was appeared as
empty cartilaginous tube consists of
proximal and distal parts. It was line by
ciliated, pseudostratified columnar
epithelium (Fig. 1). The mean thickness at
the proximal and distal part of trachea were
(102 £ 13 pm) and (68 + 3.5 pm)
respectively. The mean heights of the cilia
were similar at both parts of trachea (4.5 £
0.9 pum).The epithelium contained large
numbers and various sizes of acini of the
simple branched tubular mucous glands
which penetrated the epithelium toward the
tracheal cavity (Fig. 1A). It lined by
pyramid cells contain mucous droplets and
basal flattened nuclei, which gave the
positive reactions with the PAS stain (Fig.
1B).In the proximal part, the large simple
branched tubular mucous glands occupied
the most thickness of the epithelium and
caused the squeezing on the epithelial cells
and converted it to short cells layer. The
mean diameter of the large acini and its
cells number were (79 £ 2.9 pm) and
(22.84 £ 0.31) respectively, while the mean
diameter of the small acini and its cells
number were (45 + 2 pm) and (119 *
0.31) respectively.In the distal part of the
trachea, most of these glands compensated
by plentiful numbers of the goblet cell
groups, filled by mucins and the
peripherally flattened nuclei, which form

122

'intraepithelial glands' (Fig. 2,3,4).The
lamina propria-submucosa were loose
connective tissue, contained large bundles
of collagen fibers, blood vessels, and
numerous aggregations of lymphocytes
(Fig. 5,6).The building units of the tracheal
walls were the overlapped complete rings
of hyaline cartilages. The matrix (ground
substance) of the tracheal cartilages were
partially ossified and contained the
scattered lacunae which limited the
chondrocytes, it was entirely surrounded
by perichondrium which were continued
with the adventitial coat of the trachea. The
mean thickness of the proximal and distal
tracheal cartilages were (362 £ 23 um) and
(464 + 11 pm) respectively.The skeletal
muscles (Sternotrachealis muscles) firmly
attached with the adventitial coat of the left
and right lateral sides of the proximal part
and approximately half of the distal part of
the tracheal wall (Fig. 3), the mean
thickness of these muscles at the proximal
and distal parts of the trachea were (560 +
18 pm) and (1292 + 82 um) respectively.
The mean thickness of the tracheal wall at
the overlapped part at the proximal and
distal parts of the trachea were (724 = 30
pum) and (682 £ 7 um) respectively, and at
the non-overlapped part were (566 + 143
pum) and (556 £ 196 um) respectively.
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Fig. (2): Cross section of the wall of the distal trachea in the Turkey (A&B) showing: tracheal lumen (a),
ciliated, pseudostratified columnar epithelium (b), groups of the goblet cells (intraepithelial glands) (c) loose
connective tissue of lamina proparia-submucosa (d) perichondrium (e) hyaline cartilage (f)

H & E stain X100 A (Magnification zoom 2)

H & E stain X100 B (Magnification zoom 4)
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Fig. (3): Cross section of the wall of the distal trachea at the overlapping region in the Turkey (A&B) showing:
tracheal lumen (a), ciliated, pseudostratified columnar epithelium (b), groups of the goblet cells (intraepithelial
glands) (c) loose connective tissue of lamina proparia-submucosa (d) perichondrium (e) overlapping tracheal
hyaline cartilage (f) sternotrachealis muscle (g).

H & E stain X100 A (Magnification zoom 2)

H & E stain X100 B (Magnification zoom 3)

- Fig. 4):Tross section of the wall of the distal trachea at the nonoverlapping region in the Turkey
%ﬁabheal lumen (a) ciliated, pseudostratified columnar epithelium (b) groups of goblet cells
(intraepithelial glands) (c) acini of mucous glands (d), dense irregular connective tissue of the submucosa
rich with bundles of collagen fibers (e) perichondrium (f). Hyaline cartilage (g)
H & E stain X100 (Maanification zoom 3)
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Fig. (5): Cross section of the wall of the proximal trachea in the Turkey showing: tracheal lumen (a)
ciliated, pseudostratified columnar epithelium (b) simple alveoli mucous glands (c), loose connective
tissue of lamina-properia-submucosa rich with bundles of collagen fibers (d), perichondrium (g),
tracheal hyaline cartilage (f),

V G stain X 400 (Magnification zoom 2)

Fig. (6): Cross section of the wall of the distal trachea in the Turkey showing: tracheal lumen (a), ciliated,
pseudostratified columnar epithelium (b), groups of goblet cells (intraepithelial glands) (c), alveoli of
mucous glands (d), loose connective tissue of lamina propria-submucosa rich with bundles of collagen fibers
(e), perichondrium (f), tracheal hyaline cartilage (g).

V G stain X 400 (Magnification zoom 2)
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Discussion
Trachea in turkey were lined by this consequence well-matched with (4);
ciliated, pseudostratified columnar (14); (9); (5); (10); (6); (7); (29); (18); (8)

epithelium with the large mucous glands in
the proximal part and numerous of the
goblet cell groups in distal part of trachea,
the cilia move in coordination with one
another the total effect being that like a
wave to move secretions in the trachea and
bronchi and scavenging cells which
consume bacteria toward the oral cavity,
these features act as defensive elements of
bird health (17; 7; 18; and 8) these results
were compatible with (4); (14); (9); (5);
(10); (6); (19) in turkey and bursa roller
pigeon.In this study the tracheal walls
contain the overlapping complete rings of
hyaline cartilages which partially ossified

in birds generally.Some measurements of
histological features were proved the
trachea responsible fore sounds and
defense mechanism functions, decreasing
in epithelial thickness toward distal part
about (30 pum) and mucus glands replaced
by numerous of goblet cells. While
increased in thickness in hyaline cartilage
about (100 pm), and thickness
sternotrachealis muscle about (700 pm)
referred to the distal part of trachea act as
attachment of this muscle which
responsible fore tracheal movements (20;
9; 21; 22).
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