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Abstract

The aim of this study is to detect calcification of syrinx and determination its
appearance in four ages of groups of laying hens is a kind red. Using special dyes to
detect deposits of calcium salts as well as using immunohistochemistry method,
showing that the calcification of the syrinx at the age of 6 months appeared as small
calcified foci in the middle part of it only, while part of the tracheal and bronchial of
the syrinx did not get in it any calcification. At the age of 18 months, syrinx appeared
many calcified foci in the middle part, as well as the emergence of calcification is
simple for the first time in the upper part (tracheosyringeal) cartilage of it. With age
progress, the syrinx appears fully calcified in the middle part (pessulus) of it, as well
as the emergence of calcified spots for the first time in the first three cartilaginous
rings of the brochosyringeal cartilage from him.
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Introduction
Birds change from mammals because cavity, larynx, trachea, syrinx, bronchi,
of specific structures in their lungs and multiple air sacs (2). Chief
respiratory system (1). The avian roles of respiratory system in birds are
respiratory system consists of nasal interchange  gases inflows and
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outflows, stability temperature in birds
body also support to generation of
sound, air moved across breathing
passage since the nasal cavity to the
larynx then carry on by the trachea and
go into syrinx in addition to bronchi
(3). In birds, the syrinx is the vocal
structure of songbirds (4). It's located
by the level of the 2nd or 3rd thoracic
vertebrae and between trachea and
primary bronchus, also connected with
the clavicular air sac close to the heart
at the dorsal lateral of stomach then
ventrally of the esophagus (5). Syrinx
is lying in the connection of the trachea
and two bronchi and so it belongs to
the collection of trachea bronchial
syrinx (4). Syrinx is the greatest
essential and greatest widely studied
structure in the birds sound production,
additional that the structure is essential
in sound generating furthermore
indicated important data around the
classification of birds because of the
differences in composition of the
structure in diverse kinds, German
anatomist categorized birds species via
the anatomy of syrinx previously on
1878 (6), cited by (7). Syrinx
comprises of specialized cartilaginous
structure tracheosyringeal cartilage,
bronchosyringeal cartilage as well as
middle syringeal cartilage (tympanum)
(8). The number of tracheosyringeal
cartilage different as of one to six in
chickens (9). In chickens, the
cartilaginous bronchosyringeal
comprised of 7 cartilage rings in the
form of a"C" shape (10). Mucosa of
the syrinx involves either: stratified
squamous (11). Columnar (12, 13), or
pseudo stratified epithelium (14).
Calcium (Ca) is one of the most
significant elements that have an
important role in the major biological
functions of the bird's body, where it
works to maintain the organization of
egg production in his body (15).
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Furthermore, the calcium set up more
than third of all minerals within the
adult bird's body (16). Numerous
causes' influence of the calcification
development comprising age,
hormones, nutrition calcium, vitamin D
and parathyroid hormone plays a chief
part in calcification (17). According to
(18), in experiments conducted on
chickens found that when giving large
amounts of vitamin D3 gives
indications comprises a syndrome
classified by irregular  calcium
deposition in these soft tissue then to
end with calcification, calcium deposits
are frequently found in the urinary as
well as respiratory tract.

Materials and methods

Animals and tissue preparation
Twenty four birds of laying hens were
collected from poultry fields of Wasit
city, the birds were divided according
to age into four groups (6 months, 12
months, 18 months and 24 months)
each group were six birds, all birds
should be clinically healthy and devoid
of any type of injuries. All laying hens
was anesthetized with chloroform
dropped in cotton pad kept about the
face, after that the syrinx samples were
cut off from the thoracic region of the
laying hens and

were fixed in 10% formalin for (72)
hours, then and there washed up in tap
water for 2-3 hours and then moved the

samples to numerous histological
techniques as followed: dehydration,
clearing, infiltration,  embedding,

cutting and staining with hematoxylin
and eosin (H&E) stain for appearing
the general structure of the tissue, in
addition with von kossa stain to detect
deposits of calcium salts in paraffin
sections.

Immunohistochemistry technique
The standard biotin free one- step HRP
polymer anti- mouse, rat and rabbit
IgG (H+L) with DAB immunostaining
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procedure were used to detect calcium
deposits in the cartilage of syrinx.
Briefly, sections from embedded laying
hens' syrinx were dewaxed, hydrated in
a graded decreasing series of alcohol
solutions and then washed 3 times in
distilled water. Antigen retrieval by
immersed slides in jar containing
citrate buffer solution (PH= 6). Slides
were washed with phosphate buffer
saline (PBS) with PH 7.2 for 5
minutes; sections were incubated with
peroxidase block for 5-10 minutes at
RT, and then were washed with
distilled water 3times, also slides were
washed with PBS. Subsequently,
sections were incubated with protein
blocking solution 5-10 minutes at RT,
and then incubated with primary
antibody (diluted of 1:500) for 30
minutes at RT. Slides were washed
with PBS 5-7 times, and then
incubated with one -step HRP polymer
for 30 minutes at RT, hen slides were
washed with PBS, also slides were
washed with distilled water 2-3 times
afterward, add few drops of ready to
use DAB reagent on tissue slides (was
used by mixed well 1 ml of reagent BS
buffer & substrate and 50 microliter of
reagent C chromogen) for 6-10 minutes
at RT, then washed with PBS and were

washed in distilled water. Later,
section was incubated with
hematoxylin stain 30- 60 seconds

subsequently; slides were washed with
distilled water and mounted with
D.P.X. mounting medium.

Results and discussion

Histological and immunohistochem-
istry results of syrinx

a-At 6 month’s age

The study revealed that the mean of
body weight of laying hens in this age
was about (1861+27.29 g) (Table 1),
and the histological results with H&E
stain of the longitudinal section of the
syrinx at this age showed that the
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skeleton of the syrinx comprised three
diverse cartilage groups: tympanum,
tracheosyringeal and bronchosyringeal
cartilage. The tunica mucosa was lined
by ciliated pseudo stratified epithelium
with goblet cells. The lamina propria
and submucosa comprised loose
connective tissue. These results are
perfectly similar to the finding of
several authors like (19), in ostrich and
(20), in common bulbul and pigeon.
With calcium detecting stain von kossa
and over and above H&E stain, showed
a simple calcification occurred in the
(pessulus) central part of the syrinx
only in the form of small foci deposited
calcium salts within, while other parts
as tracheosyringeal and the
bronchosyringeal were not showed any
singes of calcification within (Fig. 1,
2). On the other hand, the
consequences of immunohisto-
chemistry method of the syrinx were
appeared the calcification in the form
of foci brown in color in the middle
part of it only. The ratio of
calcification of the syrinx at this age is
relatively assessed (+) as summarized
in (Table 2).

b- At 12 month's age

The average of body weight was about
(1325 + 63.29 g), and the histological
structure of syrinx in this age showed
the tympanum consists of 5 tracheal
rings. These results are parallel to (21),
who reported that the tympanum
comprises of 5 tracheal rings in
chickens, on the other hand, its
disagree with (19), which documented
the number of it 3 in the ostriches and
(22), who recorded 2 in Japanese
quails. Pessulus was placed caudo-
medial side of tympanum consist of
hyaline cartilage. Like to [23], but
differ from (1, 5), who said that the
pessulus in the mallard was comprised
of bone tissue. Tracheosyringeal
cartilages were formed from 4
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cartilaginous rings. The number of this
cartilage approves with (9), who
determined the number of these
cartilages diverse from one to six in
chickens. However, vary with (24),
who stated that the number of
tracheosyringeales cartilage might be 8
and the bronchosyringeal cartilage
consists of 7 cartilage rings in the form
of a "C" shape. This observation was
equivalent with (10), which studied it
in sea gulls, but disagrees with (25),
who recorded that the number of
bronchosyringeal cartilage in turkeys
was 4 cartilage rings. In addition, von
kossa and H&E stain results showed
that there were calcification occurred
in the (pessulus) central part of the
syrinx in the form of foci more than
that seen in previous old and not have
any calcification on other cartilaginous
parts (tracheosyringeal and
bronchosyringeal) cartilage of the
syrinx (Fig.3), the calcification like
enough rises with advance age, at least
up one year.Immunohistochemistry
technique of the syrinx found
occurrence the calcification in the
middle part of its only and both the
tracheosyringeal and bronchosyringeal
any calcification did not happen with
them. The proportion of calcification
of syrinx at this age is relatively
projected (+ +) as summarized at
(Table 2). This statement came
matching what he noted by (26), in
common murres at one year old. The
syringeal calcification in birds with
increase age possibly occurs but is
weakly recorded (27, 28 and 29).

c- At 18 month's age

In this age, showed the mean of body
weight was about (2209 + 115.6 @),
and the histological sections with von
kossa stain and H&E stain showed the
occurrence of calcification in the most
central part of the syrinx (pessulus) and
debuting  occurrence  of  simple
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calcification in the upper part of the
syrinx  (tracheosyringeal cartilage),
while the bronchosyringeal part
appeared as hyaline cartilage without
any calcification (Fig. 4, 5). To
promote the von kossa stain, the
histological sections of the syrinx
treated with labeled calcium antibody
and appeared the calcium deposits in
the tracheosyringeal cartilage which
show as brown foci colors (Fig. 6). The
amount of calcification in these
histological section estimated (+ + +).
This findings was established through
the preceding studies completed by
(30), in male mallards and (31), in
pigeons. On the other hand, (26),
mentioned that the posterior tracheal
rings was at all entirely cartilaginous
anterior to the tympanum of the syrinx,
although little calcification patch
occurred in adult murres bird.
However, all these events of advance
hyaline cartilage calcification which
take place in most parts of respiratory
system was probably as a result of
forward bird s in age, lack of egg
production and take fodder with high
levels of calcium components at this
age.

d- At 24 month's age

At this age, appeared the average of the
body weight was about (1867+ 125.9
g) (Table 1), and the results of syrinx
sections which treated with calcium
detecting method, showed advance
stage of pessulus ossification (Fig.7) as
well as, firstly appearance of
calcification centers in the left & right
bronchosyringeal part of the syrinx
(Fig. 8). While the antibody- antigen
detecting method explained
calcification morbidity in the first
bronchosyringeal ring more than that in
the second and third rings and doesn't
occurrence calcification in  other
bronchosyringeal rings (Fig.9). At this
order age of the present work the all
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skeletal parts of the syrinx become
calcified when compared with the other
previous ages and can be relatively
estimated (+ + + +) (Table 2). These
results was parallel to the findings of
(28), who described in some birds the
mineralization ~ with  arrangement
occurred in the middle part of the

syrinx (pessulus) and in the first
bronchosyringeal ring, and it was
happened caudally in other

cartilaginous bronchi. However, (26)

mentioned in murres bird that the first
bronchosyringeal cartilage is very large
modified and calcified ring and the site
of trachea laterals muscle inserts and
can move through vocalization. The
manner and timing of calcification
development was shown in syrinx at
different age stages, but the
calcification not speared caudally in
bronchi rings toward the lungs because
it might affect the mechanism of
respiration and gas exchange.

Table 1: shows the mean of body weight (gm.) in the four
ages of laying hens.

The Age of Laying Hens

Body weight Mean +
SE

6 months

12 months
18 months
24 months

1861 +£27.29
1325 +£63.29
2209 +115.6
1867 +125.9
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Figure 1: Longitudinal section of the syrinx in the Laying hens (at
6months age) showing the tracheosyningezl cartilage (T53).
Psseulus calcification (P) as foci in form (F), Right & left
bronchosyringeal cartilage (Bs) (H&E stain, X4).

Figure 2: Longitudinal section of the syrinx in the Laying hens (at
6months age) showing the nings of brochosyringeal cartilage of the
syrinx without any calcification. Lumen of bronchosyringeal
cartilage (L) (H&E stain, 3X4).
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Figure 3: Longitudinal section of the syminx (at 12 months age)
showing pessulus calcification m form of foci (F),
Tracheosyringeal cartilage (Ts) without any calcification (Von
kossa stain, X4).

4

Figure 4: Longitudinal section of the synnx mn the Laying hens (at
18 months age) showing pessulus calcification (C), calcification
foci in tracheosyningeal cartilage (F) (H&E stain, X4).

Table 2: show the relative proportions of calcification ofthe

syrinx of four ages of laving hens.
Age of layving hens Syrinx
& moniths -
12 months + +
18 months +++
24 months +4+++
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Figure 5: Longitudinal section of the synnx m the Laying hens (at
18 months age) showing the 7 bronchosynngeal carhilage nngs
(Br) without any calcification (Von kossa stain, X4).

Figure 6: Immunohistochemistry in longitudinal section of the
synnx (at 18 months age) showing the foci of calcification (F) in
tracheosynngeal cartilage (40X).
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Figure 7: Longitudinal section of the synnx m the Laying hens
(at 24 months age) showing full ossified the middle part of the
synnx (pessulus) (Von kossa stain, X4).

Figure 9: Immumolistochemistry m longiudinal section of the
syrinx (at 24 months age) showing calcification as spots in form (5) = (@t

ixside 3 rngs of bronchosvringeal cartilage (304 & X200,

R P £

Conclusions

In this study, slight calcification was
denoted in syrinx in the 6 months age
of chickens but with age progress the
calcification of the hyaline cartilage of
the syrinx appear as foci with varying
size carrying within them dark color
calcium deposits. The calcified foci
become occupy the large size of the
syrinx, and in the older age of this
work very high calcification morbidity
show in the most parts of syrinx
skeleton. The pattern of the syrinx
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lage

calcification was increased with
advance age of birds concurrent with
decrease of egg production and take
nutrition with elevated calcium.
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