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ABSTRACT

The present study aims to compare gross anatomical, histological and
histochemical structures of the larynx, trachea and syrinx between mature(Drake) and
immature (Duckling) male duck(A4nas platyrinchous ) . Twelve healthy local males
ducks were divided into two groups. Six Drake at one year old and six Duckling at
three months .For anatomical study the larynx, trachea and syrinx were measured by
using vernia . For histological study specimens from larynx, trachea and syrinx were
fixed in 10% formaldehyde after that the specimens embedded in paraffin. The next step
tissues were sectioned using microtome and stained with routine stain and special stains
.The anatomical results revealed that larynx, syrinx and trachea are identical in position
in both Drake and Duckling , but differ in size . The histological results revealed that
larynx of both Drake and Duckling lined by keratinized pseudostratified squamous
epithelial tissue that appears thicker in Drake than Duckling . Trachea of Drake and
Duckling lined with ciliated pseudostratifed columnar epithelial with mucous glands ,
supported by ossified cartilages in Drake and hyaline cartilage in Duckling . Syrinx of
both Drake and Duckling lining by the ciliated pseudostratifed columnar epithelial with
few goblet cells. Beneath it the lamina properia and sub mucosa that contained in loose
connective tissue with blood vessels and amount of elastic and collagen fibers beneath
it in Drake spongy bone trabeculae that contains bone lacuna fills with osteocytes ,
while in Duckling hyaline cartilage . The hyaline cartilage consists of lacuna which

contains chondrocytes.
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INTRODUCTION

The duck Anas Platyrhynchos lives in Europe, Asia, Northern America,
Poland. They hardly sink in water and take flight adroitly .They feed on the water
environments and bottom of shallows, their food almost insects, fish, land plants, seed,

vegetables and aquatic" .

The respiratory system plays a vital role in gases interchange , thermo-
regulation of temperature of the body, and helps in producing the voice ® ** There
are many differences between the structures of respiratory system in mammals and birds
, presence of both a larynx and syrinx .The trachea composed of complete cartilaginous
besides ossification of tracheal rings and presence of air sacs @- Avian respiratory
system consists of nasal cavity, larynx, trachea, primary bronchi, syrinx and lungs © .
The larynx located as laryngeal amound at the floor of oropharynx , caudally to the
tongue. The shape of the larynx in birds like heart shape covered with muscles and
consists of four ossified cartilage ,single cricoid and pricricoid and paired arytenoid

cartilages. Glottis closes the opening of larynx to preventing food enter the air passage' ®"

In addition to that , histologically avian larynx is lined by two types of
epithelium ,near the pharynx stratified sequmous tissue that changed to ciliated,
pseudostratified columnar epithelium near the trachea . Lamina properia having elastic
tissue , serous or mucous glands in addition to that hyaline and elastic tissues which
give support to the wall of larynx (™. The trachea is a longitudinal tube located at the
end of the cricoid cartilage, that accompanied with the esophagus at the right side of
the neck and supported in avian by a series of complete cartilaginous rings ,histologically
the trachea is lined by pseduostratified ciliated columnar epithelium with simple
alveolar mucous gland that changed at the posterior portion of trachea by goblet cells .
The lamina properia and submucosa consist of dense connective tissue and cartilage .
®The syrinx in bird represents the voice box, and is analogous to the mammalian larynx
except that it lacks the vocal cords . It is located at the ending part of the tracheal ring
and initial part of the primary bronchi cartilages, there are shortened vertical bar
(pessules) separated the bronchial opening ) , moreover histologically , the syrinx is
lined by different types of epithelium ,stratified squamous or columnar or

pseudostratified epithelium "
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When the primary bronchi enter the lung it passes through the lungs to its caudal
border, where they open into the abdominal air sacs .The walls of primary bronchi

©- The lungs of birds un lobuled , pink in

contain incomplete C-shaped rings of cartilage
color , soft and velvety to touch because they do not contain cartilage as in lungs of
mammals which contains extra cartilage . In addition to that it is small in size therefore
it fails to cover the external surface of the heart as in mammals . The ribs deeply
embedded in the dorsomedial portion of lungs ,forming costal impression that separate
the lung into segments . Each lung has a hilus on the ventral surface through which

blood vessels and primary bronchi enter'

12 The present study aims to a comparative
anatomical, histological and histochemical between mature and immature ducks

respiratory system due to lack for studies on these aspects.
MATERIALS AND METHODS

Twelve healthy ducks were collected. The birds were purchased at
winter (From December to February) from Basrah Market. The weight of
Drake ranged from 1,5 to 2kg and the Duckling weighting 1 kg . The birds
were divided according to age into two groups (Ymonths and 12 months )
each group there were six birds, all birds clinically healthy and devoid from
any type of injuries. Some of ducks were anesthetized with chloroform
dropped in cotton pad kept about the face for anatomical measurements and
the other groups were euthanized by slaughtering through cutting off the
major neck blood vessels and making an incision in the skin of neck and
separation of trachea far off from the site of cutting to avoid damage of
respiratory system through aspiration of blood for histological study , after
that the samples isolated and washed with normal saline (0.9% Nacl) and
fixing in 10% formalin for (24) hours. After that routine histological
techniques preparing paraffin blocks cutting at 6- 10 um , staining with
hematoxylin and eosin (H&E) stain for general tissue structure, in addition
to special stains ( Mallory stain as indication for presence of collagen fibers
,PAS stain as indication for presence of mucopolysaccharides, Verhoeff as

indication for elastic fibers ) to histochemical study ¢ 13,06
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RESULTS

Anatomical results showed that, the larynx is similar in structure and position
in both Drake and Duckling. Fig(1 ) ,it is chordate or triangular in shape located at the
floor of the pharynx caudal to the tongue forming the inlet to the trachea. A
longitudinally opening called laryngeal opening or glottis located in the midline of the
laryngeal mound surrounded by arytenoid cartilage from both sides cranio- caudally ,
with the absence of epiglottis . Every side of the laryngeal mound has a conical papillae
coordinated transver manner at the caudal border. Cartilage of larynx formed by the
single cricoids , procricoid and paired artenoid cartilages .There are no vocal cords in the
larynx of duck and the production of voice takes place at the syrinx. The larynx
supported at the root of tongue by two hyoid bones and by the muscles on both sides of
the trachea that attached to the end of the larynx . Results of the morphometric
measurements of the larynx revealed, there was significant difference in the length of
larynx between Drake and Duckling ( 20.75£3.93mm , 15.50+3.74mm) respectively
(Table 1) ,larynx length of Drake longer than Duckling.

Anatomical results of trachea showed that, the trachea is similar in position
in both Drake and Duckling .It begins at the caudal end of cricoid cartilage to the syrinx ,
then continuous together with the esophagus on the right side of the neck, then regains
its median position upon entering the thoracic inlet .Fig (2). The trachea of Drake is
supported by series of cartilaginous rings , these tends to become ossified and tightly
stacked completely. While trachea of Duckling is supported by series of cartilaginous
rings that appeared tightly stacked but not completely there were small detachment
among them.There was significant difference in tracheal diameter between Drake and
Duckling in the proximal part (7.30 = 0.59mm , 5.40 £0.52mm) and distal part (8.26
+0.59mm , 7.13 £0.52mm) respectively (Table 2) ,diameter of trachea in Drake is larger
than Duckling .As well as there was significant value in the length of trachea between
Drake and Duckling ( 188.33+ 7.63mm, 171.00 = 3.60mm ) and number of tracheal
rings (129.66 £ 2.51mm, 137.66 £2.51mm ) respectively (Table 3) ,the length of trachea
in Drake is longer than Duckling, the number of tracheal rings in Duckling more than

Drake .
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Anatomical study for the syrinx appeared that it was identical in position in both
Drake and Duckling. It is located at the tracheal bifurcation, dorsal to the heart, ventral
to the esophagus and between both sides of the left and right sternotrachealis muscle.
Fig (2) . Syrinx of both Drake and Duckling fused with terminal tracheal cartilages and
first cartilages of left primary brochus thus called cartilaginous tracheobronchial type.
Syrinx of Drake is composed of completely ossified cartilage, that consists of cranial
part or (larger part) located on the left side of the body , its shape is oval and slanted
called (Syringeal bulla).While Syrinx of Duckling is composed of non ossified cartilage
, that consists of cranial part located on the left side , its shape oval straight called (
Syringeal bulla). Internally the bulla is hollow and empty separated from the left and
right bronchi by short vertical bar called (Pessulus). Fig (3) . The caudal part or ( lower
part) of both Drake and Duckling located on the right side , it is smaller than the cranial
part.

Results of the morphometric measurements of the syrinx showed significant
differences in the length between Drake and Duckling ( 15.80+ 2.45mm, 12.75+
1.47mm) and width (32.16+ 1.96mm, 20.95+ 2.23mm) respectively (Table 4) . syrinx of
Darke is larger than Duckling.

Histological results showed that , the larynx is lined by mucosa which consists
of keratinized pseudostratified squamous epithelial tissue that appears thicker in Drake
than Duckling .Fig (4) , beneath it a thick connective tissue rich in collagen and elastic
fibers ( submucosa and lamina properia ).The lamina properia is having numerous of
mucous glands acini that arranged in groups in different sizes opened toward laryngeal
cavity through the epithelium . Mucous glands are lined by pymidal cells with basal
nuclear nuclei . Beneath , the sub mucosa there are two vertical cartilage left and right
hyaline arytenoid cartilages ) , they are short and differ in size (in Drake , while in
Duckling it was longer than Drake and equal in size . Beneath arytenoid cartilage there
is transverse cartilage ( cricoid cartilage ) which is consists of one piece in Drake while
in Duckling consists of two pieces between it loose connective tissue .Fig (5) . The
tunica muscularis in Drake is composed of internal circular and external longitudinal
layer of smooth muscle. Between the two layers there are a nerve plexus , blood vessels
associated with loose connective tissue . Our present study revealed the absent of tunica
muscularis in Duckling. The outer most layer of larynx is a dventitia which contains

loose connective tissue , blood vessels, nerves and adipose tissue. Histochemical result
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revealed positive reaction to Mallory stains ,in sub mucosa , lamina properia and
perichondrium in both Drake and Duckling as a result to presence of collagen fibers
that appears more abundent in submucosa than elastic fibers .Fig (6). Also positive
reaction to PAS stain due to presence of mucopolysaccharides in mucous glands and
laryngeal cartilage that appears more in Drake than Duckling. Fig (7) . While results of
Verhoeff stains showed positive reaction in submucosa and lamina properia in both

Drake and Duckling as a result to finding of elastic fibers in these regions Fig(A).

The present study showed that, trachea in both Drake and Duckling are
represented by empty cartilaginous tube . Histologically it is composed of (mucosa,
submucosa, cartilage and adventitia ). Mucosa it is composed of ciliated pseudostratified
columnar epithelium that consists of columnar cell, and mucous cells .The lamina
propria - sub mucosa has loose connective tissue , collagen fiber with lymphocytes ,
supported by ossified cartilages in Drake while in Duckling it was supported by hyaline
cartilage .The cartilage consists of two part ( superior and inferior cartilages) they are
not equal in the thickness and separated by loose connective tissue , beneath cartilage ,
tunica muscularis that composed of circular muscle covered by adventitia that composed

of loss connective tissue with numerous blood vessels Fig (9,10).

Histochemical results for trachea showed positive reaction to Mallory stain as
indication to presence of collagen fibers in cartilage , submucosa and in loss connective
tissues between superior and inferior cartilage. Fig( 11 ). On the other hand , the trachea
being positive to Verhoeff stain as indication to presence of elastic fibers in

perichondrium .Fig(12).

Histologically the present study showed that, the syrinx of Drake is lined by
the ciliated pseudostratifed columnar epithelial with few goblet cells ,the lamina properia
and sub mucosa contained loose connective tissue with blood vessels and amount of
elastic and collagen fibers . Beneath it spongy bone trabeculae that contains bone
lacuna fills with osteocytes, in addition to bone morrow that fills spaces between
bone trabeculae . Syrinx of Duckling is lined by the ciliated pseudostratifed columnar
epithelial , benath it the lamina properia and submucosa consists of loose connective
tissue with blood vessels and amount of elastic and collagen fibers . Beneath it hyaline
cartilage . The hyaline cartilage consists of lacuna which contain chondrocytes and

blood vessels. Fig(13). Histochemistry revealed bone trabeculae and submucosa of
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Drake in addition to hyaline cartilage of Duckling seem positive to Mallory stains due to

its contents of collagen fibers .Fig (14).

On the other hand, positive reaction to PAS stain as indication to presence of
muco polysaccharides and carbohydrates Fig (15). While elastic fibers that seem in bone

trabeculae of Drake and cartilage of Duckling less than collagen fibers positive to

Verhoeff stain Fig(16).

Fig 1; Topography showed the location of larynx in (A) Drake (B) Duckling ,
at the base of tongue, (AT) Apex of Tongue, (BT) Body of Tongue, (RT) Root
of Tongue , ( G)Glottis , (LM) Laryngeal Mound , (LP) Laryngeal Papillae ,(C)
Cricoid cartilage , (Pc)Procricoid cartilage, (Ac) Arytenoid cartilage, (HB)Hyoid
Bone
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Fig 2; Topography showed trachea in (A) Drake (B) Duckling ; (T) Trachea ,
(SB) Syringeal Bulla, (M.S) Sternotrachealis muscle,(M.T) Tracheolateralis
muscle , ( E) Esophagus, (RP) Right Primary Bronchi , (LP) Left Primary
Bronchi in situ.

Fig 3; Topography showed syrinx and the relationship of pessulus
with the opening of trachea and the opening of right primary bronchi
and left primary bronchi, (P) Pessulus , (SB) Syringeal Bulla, (RP)
Right Primary Bronchi, (LP)Left Primary Bronchi.
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Fig 4; Cross section of the larynx in (A)Drake (B) Duckling ; (Ke)
Keratinase stratified squamous epithelium ,(Lat+ Sm)Lamina propria and
Sub mucosa , (Bl) Basement membrane,, (Lc) Loose connective tissue, (Ac)
Arytenoid cartilage (H&E Stain 10X).

Fig §; Cross section of the larynx in (A) Drake (B) Duckling ; (Lc) Loose
connective tissue, (Ac) Arytenoid cartilage ,(Cc) Cricoid cartilage, (Ml)
Muscular layer (H&E Stain 10X).

18



Bas.).Vet.Res.Vol.19, No.1, 2020.

A

o
/ \'-',,/
3 Y,/
-~ /
»

Fig 6; Cross section of the larynx in (A) Drake (B) Duckling : showed
collagen fibers in the (La+ Sm) Lamina propria and Submucosa and
perichondrium of (Ac) Arytenoid cartilage (Mallory Stain 4X) .

Fig 7; Cross section in the larynx of (A) Drake (B) Duckling , revealed (Mg)
mucous glands , (Ac) Arytenoid cartilage and (Cc) Cricoid cartilage positive
to PAS stain (PAS Stain 4X).
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Fig 8; Cross section of the larynx in (A) Drake (B) Duckling : showed elastic
fibers in the (La+Sm) Lamina propria and Submucosa (Verhoeff Stain
10X).

Fig 9; Cross section of trachea in (A) Drake (B) Duckling ; (E)
Pseduostratified ciliated columnar Epithelial with mucous glands , (La+
Sm)Lamina propria and Submucosa, (C)Hyaline Cartilage ,(Cc) Calcified
cartilage, (Bm) White Bone marrow, (Lc) Loose connective tissue, (Ml)
Muscular layer.(H&E Stain 10X).
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Fig 10; Cross section of trachea in (A) Drake (B) Duckling ; (E)
Pseduostratified ciliated columnar Epithelial, (La+ Sm)Lamina propria and
Submucosa, (C)Hyaline cartilage ,(M) Mucous glands,(G) Goblet cells
(BM) Basement Membrane (H&E Stain 40X).

Fig 11; Cross section of trachea in (A) Drake (B) Duckling ; showed that
(Cc) Calcified cartilage in Drake , (Hc) hyaline cartilage, and perichondrium
in Duckling positive to Mallory stain ( Mallory Stain 10X).
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Fig 12; Cross section of trachea in (A) Drake (B) Duckling ; showed that
elastic fibers in the perichondrium and between cartilages, (Cc) Calcified
cartilage , (Hc) Hyaline cartilage (Verhoeff Stain 10X).

Fig 13; Longitudinal section of the syrinx in (A) Drake (B) Duckling
showed general structure, (E) Psedostratified ciliated columnar Epithelial
,(LatSm) Lamina propria and Submucosa, (Bt+o)Bone trabeculae and
osteocytes , (Bm) Bone marrow, (Lc) Loss connective tissue (C) hyaline
cartilage (H&E Stain 10X) .
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Fig 14; Longitudinal section of syrinx in (A) Drake (B) Duckling , showed
collagen fibers in the (Tb) Trabeculae of bone of Drake, (Bm) Bone marrow
and (Hc) Hyaline cartilage of Duckling positive to Mallory stain ( Mallory
Stain 10X).

Fig 15; Longitudinal section of syrinx in (A)Drake (B) Duckling , showed
the (Tb) Trabeculae of bone of Drake containing carbohydrates , (Bm)
Bone marrow, (Bv) Blood vessels and (C) the hyaline cartilage of Duckling
positive to PAS stain ( PAS Stain 40X).
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Fig 16; Longitudinal section of syrinx in (A) Drake (B) Duckling , showed
elastic fibers in the(Tb) Trabeculae of bone of Drake and (Hc) Hyaline
cartilage of Duckling (Verhoeff Stain 10X).

Table(1). Anatomical morphometric measurements of larynx, showed significant
differences in length of larynx between Drake and Duckling By mean SD (P<0.05).

20.75+£3.932 15.50+3.74°

12.16=1.80% 10.33=1.08¢2

Table(2). Anatomical morphometric measurements of tracheal diameter, showed

significant differences in tracheal diameter between Drake and Duckling By mean SD
(P<0.05).

Parameters(mm) Duckling

Proximal part 7.30+£0.592 5.40+0.52°

Distal part 8.26=0.5%= 7.13£0.52b
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Table(3). Anatomical morbhometric measurements of trachea ,showed significant
differences in length and number of tracheal rings between Drake and Duckling By
mean SD (P<0.05).

N T BT

Length of trachea 188.33+£7.632 171.00+3.60°

Tracheal rings 129.66+2.512 137.66x2.51°b

Table (4). Anatomical morphometric measurements of syrinx , showed significant
differences in the width and length of syrinx between Drake and Duckling By mean SD
(P<0.05).

Length of syrinx 15.80+2.452 12.75+1.47°
Width of syrinx 32.16x1.962 20.95+2.23b

DISCUSSION

The anatomical result of present study of both Drake and Duckling, showed
that the larynx chordate or triangular in shape located on the floor of the pharynx
caudal to the tongue forming the inlet to the trachea . This finding matched with " in

mallard. ®!>10)

in turkey, chicken and long-legged buzzard they showed the laryngeal
mound elongated heart-shaped located in the caudal part of the oropharyngeal cavity,
Whereas (' showed the laryngeal mound triangular and roughly shape in the West

(3 in ostriches showed

African guinea fowl. More over our present study differs from
that the larynx projects from the pharynx and do not have laryngeal mound. In addition
to that the present study showed that the laryngeal cartilage is formed by single cricoid
, procricoid and paired arytenoid cartilages , there are no vocal cords in the larynx of
duck and the voice production occurs in the syrinx. These results agreed with ¢!
19202122 found  that the thyroid and epiglottis cartilage are absent and appeared out that
mostly in all birds. But in disagreement with ®” | that showed the larynx of ostriches do

not have procricoid cartilage therefore the arytenoid cartilage was attached to each

other and having shaping irregular triangular form.

The current study revealed that the trachea of both Drake and Duckling

begins at the caudal end of cricoid cartilage to the syrinx , then continuous together
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with the esophagus on the right side of the neck, then regains its median position upon
entering the thoracic inlet, as well as our present study showed two types of tracheal
muscles, the first one is the tracheolateralis muscle that originates from the syrinx
then passes along the lateral trachea to inserted at cricoid cartilage , the second one
sternotrachealis muscle that originates from the sternum and inserted laterally at the
caudal end of the trachea . This finding is in agreement with results of (1821.23.29) that
pointed anatomical structures of the trachea in most birds , and agreed with, 2 and ®
they reported the trachea in goose. These result disagreed with “® who pointed that in
spoonbills and swan birds the trachea is long , coils and it ends extends in midline,

passes to right side of neck, and then returns to midline to enter thoracic cavity .

In the present study there were significant differences in the tracheal
diameter between Drake and Duckling (7.30+ 0.59 mm, 5.40+£0.52 mm) in addition to
significant differences in the length of trachea ( 188.33+ 7.63mm, 171.00+ 3.60mm )
and the number of tracheal rings (129.66+ 2.51mm, 137.66+2.51 mm) respectively. This

h @? who pointed the average length of the trachea in European

result is un coincided wit
starling in (cervical and thoracic regions ) approximately (4.5cm) and the diameter of
cartilage (3 mm) also in the same time the number of tracheal rings ranging about (54

@® who pointed that the average tracheal length in white-

rings), and un coincided with
eared bulbul in ( cervical and thoracic regions ) is (3cm) , the diameter of cartilages (2-
2.21mm) and the number of cartilages rings is (51 rings) . While @9 found that the
tracheal length was(4.05+£0.08cm) and the number of rings (110-116) in Japanese quail.
Whereas “***° reported that length of trachea in turkeys, in West African guinea
fowl and in Ostriches were(26.36+0.38cm) , (26+1.23cm), and (78cm) respectively ,

2 showed the

while®” the number of tracheal rings in goose 137-140 rings .Whereas
number of tracheal rings of pigeon 83-91. These differences in tracheal length and width

maybe related to differences in size and species of birds.

The anatomical results of syrinx of Drake and Duckling found that the syrinx
located at the tracheal bifurcation , dorsal to the heart base , ventral to esophagus and
between both sides of left and right sternotrachealis muscles .It is fused with terminal
tracheal cartilages and first cartilages of left primary brochus thus called cartilaginous
tracheobronchial type. This finding is similar with 393D in most birds, ! in mallard,”® in

(25); 33 O (34 27) @8 in

pisttacines,"’in goose””’ , in turkey™" in sea gulls™*" in European starling,

white —eared bulbul. These result disagreed with % that observed the syrinx was
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hidden by the heart in Pigeon, and disagree with 20) finding that the type of trachea in

Furnarioidea and Budgerigars a tracheal syrinx.

The results of histological study for larynx in both Drake and Duckling
revealed it is lined by mucosa which consists of keratinized pseudostratified squamous
epithelial tissue that appears thicker in Drake than Duckling , beneath it a thick
connective tissue rich in collagen and elastic fibers (submucosa and lamina properia )
.The lamina properia had numerous of mucous glands acini that arranged in groups in
different sizes opened toward laryngeal cavity through the epithelium. This result

disagreed with ©*

reported that the laryngeal mound in west African guinea was
covered by non-keratinized stratified squamous epithelium that arises from oral cavity
epithelium which directly communicates with food to abolish friction . Near the glottis
the epithelium converted gradually to ciliated, pseudostratified columnar epithelium
with a copious various sizes of mucous glands . Also our results disagreed with ©®* in
ostrich that find the epithelium that lined the larynx is non keratinized stratified
squamous ,the lamina propria contains fibroblast and bands of the collagen fibers with
numerous of mucous glands, in addition to that our results in duck disagreed with @6 in

@7 ® in white- eared bulbul , they

spoonbills and swan birds in European starling ¢
explained that the larynx was lined by pseudostratified columnar epithelia mixing with
goblet cell, and mucous gland .In addition to that , the lamina properia of larynx in both
Drake and Duckling is having numerous of mucous glands acini that arranged in groups
in different sizes opened toward laryngeal cavity through the epithelium . Beneath the
sub mucosa there are two vertical cartilage ( left and right hyaline arytenoid cartilages)
under that there is transverse cartilage ( cricoid cartilage ), this finding disagreed with
@7 in European starling and ®® in white- eared bulbul, they pointed that lamina propria
or sub mucosa contains collagen fiber and elastic fiber with laryngeal salivary glands
as a simple tubule-alveolar gland extending from the cranial area ending at the glottis
in the lateral side of laryngeal mound. The arytenoid cartilage is hyaline in nature
seeing obviously beneath sub-mucosa mixing with lymphatic tissues which found at the

lamina sub-mucosa.

Histochemical result revealed positive reaction to PAS stain due to the
presence of mucopolysaccharides in mucous glands and laryngeal cartilage . While
results of Mallory stains showed positive reaction in sub mucosa , lamina properia ,

perichondrium in both Drake and Duckling as a result to presence of collagen fibers
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that appears more in submucosa than elastic. This results matched with @7 in European
starling who pointed positive reaction by PAS demonstrated the presence of mucous
gland and the hyaline cartilage by Mallory stain showed that the collagen and elastic

fiber seemed blue in color.

The current study showed the that trachea histologically is composed of
mucosa, submucosa, cartilage and adventitia. Mucosa of Drake and Duckling
composed from pseudostratified ciliated columnar epithelium mixed with mucous
glands and goblet cells . The lamina propria - sub mucosa of Drake and Duckling has
loose connective tissue , collagen fiber with lymphocytes , supported by ossified
cartilages in Drake while in Duckling trachea is composed of hyaline cartilage. This
result is in agreement with 36) who explained that the trachea of laying hens at one year
is lined with ciliated, pseudostratified columnar epithelium and the tracheal calcification
of the lower part in this age are increasing than the upper part, while at six month the
trachea appeared as unfilled hyaline cartilaginous tube without any calcification . The

23) ; - (27) &

result also agreed with, ® in coot birds and guinea fowl , ®* in chicken in European

(28) (37 (38)

starling ®® in white-eared bulbul “*” Japanese , ©” in black francolin , in turkey and

9 in Quail.

The epithelial thickness increase toward distal part of the trachea in both Drake
and Duckling , so the present findings disagreed with ' who reported that in turkey and
bursa roller pigeon there is decreasing in epithelial thickness toward distal part. This may
be due to that the mucus glands are replaced by numerous of goblet cells. The lamina
propria - sub mucosa has loose connective tissue , collagen fiber with lymphocytes ,
supported by ossified cartilages in Drake while Duckling trachea is composed of hyaline
cartilage, this finding matched with @7 in European starling and ©¥ in turkey , they
pointed that the lamina propria-submucosa consists of loose connective tissue. The

adventitia made up fibro-elastic connective tissue with the blood vessel

Histochemical results for trachea in both Drake and Duckling showed positive
reaction to Mallory stain as indication to presence of collagen fibers in cartilage ,
submucosa and in loss connective tissues between superior and inferior cartilage . These

h ©” in European starling ©) in indigenous turkeys®” in black

results agreed wit
francolin, they pointed that the hyaline cartilage, collagen fiber and elastic fiber appeared

blue colored with Mallory stain.
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The results of the study showed that syrinx of Drake and Duckling
histologically is lined by the pseudostratified ciliated columnar epithelial with little
goblet cells ,the lamina properia and sub mucosa contained loose connective tissue with
blood vessels and amount of elastic and collagen fibers, beneath the lamina propria
there is spongy bone trabeculae that contains bone lacuna fills with osteocytes , in
addition to bone morrow that fills spaces between bone tabeculae . This result matched

(40)

with who explain that syrinx of male duck lined by ciliated pseduostratified

epithelium with goblet cells. This result also matched with ©°*

in turkeys and Japanned
Quail ®” + @ in white- eared bulbul and European starling , they described that
histological structure of syrinx is lined by ciliated pseudostratified epithelium with
goblet cells. But these results did not matched with " in chicken who explain that

syrinx is lined by stratified squamous.

The present study showed that , pessulus of duck cartilaginous ossified that

@® in white eared bulbul and, “" in singing birds,

agreeed with ®” in European starling °
while cartilaginous in chickens “?- While it disagreed with **** | they showed that the

pessulus contains connective tissue same as in ostrich and turkeys.

Histochemistry revealed positive reaction to PAS stain as indication to
presence of muco polysaccharides and carbohydrates . Bone trabeculae and submucosa
of Drake in addition to hyaline cartilage of Duckling seems positive to Mallory stains
due to its contents of collagen fibers . This results agreed with @7 who pointed that in

European starling ,the hyaline cartilage, collagen fiber and elastic fiber appeared blue

colored with Mallory stain.
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O La (SAdl) g g 4l 9] Apualille B jadiall) Ao plaasS g A g Aoy I 4 i
(Anas platyrhnchos) 2>l byl b 4330 & g dadl) sl
O s sde, 2aaY) s ol

1) ¢ paadl dadla ¢ yhand) Calall IS ¢ A1 5 il g 8

-

AadAl)
4 sedl Al 5 5 yaiall D cLiaSll 5 Aol g dpag il ) A lae ) Al el oda Caags
e SB by pde B Gwid | (Anas platyrinchous ) W e s AU Ll S8 ey jaal) gme
e il e by iy saalydin jee Gl I Bu Gfie gene I sl Tad) S5 (e il aY)
alaainly da i L8 olal a3 3y il gimc o A sel) duall) ¢ 5 jaiall dpay yill Auljall | el A3DG
& L ai yaill geme 5 A8 sed) Apalll ¢ miall Al Aulall | A IV gyl 5 ke
bl Slea aladiuly Cankad il 8l D Bkl Gl LY aadpekall B 5 7 Ve A algaalla ) ol
swae 5 A sell dpaille 3 paial) G Aag il i) 83 ALY il s A sl dralls Ciasa
) QS aaall (8 (siling (Sl ¢l (8 a8 sall udiagd AU paally dlll badl e IS Gy il
s LA Al U 4ad el A jledal) AawaWh Glhse @l uad) 5 wldl ol (e JST 5 aialdl of Al
Loagall 43 ganll 4y jleall Al 50 (ylase WUl Jaall 45 gel) Anadl) 5 &l yull (g AN Jadl 8 S JiST jelas
Al Co g il Aad 5o 5 Al Jadl 8 Aalaeie Ciy jline Aol o dacdae Aphlie aae ae S (Rjiik)
Lagall 40 ganll 4 Hledall ddasd 50 Glase JU) il 5 AL Jaall (e JS (e (B ail) ume | @l sl L) 4
Lyl ) s o (55t ) ) 5 Akl dagiiall | AulSl LAY e Ji s ae A0S (Lid)
alall alsa leind Al Ll 6 ¢ ddaUadl)l GV g Y S G (e AaS 5 A sl Ao Y1 ae lSia
ol Cag puanll it Jl el e ¢ dpalaall LIANL Aliee allaall il )33 o (5 ia3 Al daidud)
Ay pad LA Lo g iad Al Sl e ala ) G jeandl 5S¢
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