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Summary

Twenty Iraqi ducks hearts ( 10 male and 10 female ) have been used for demonstration and
illustration of heart's valves and chambers as well as anatomical and morphological site of view
to explain what modifications had been take place for ducks heart to perform his normal life at the
circumstances of high blood pressure and pulse rate. The heart which has distinctly pointed
apex was built in simple manner located in a transparent taught heart pericardial sac. It was
pyramidal in shape externally and has a longitudinal salcus passing to the right side, the
anterior of the heart is divided into two unequal anterior chamber similar to those of
mammalian hear. The heart valves are modified in order to minimize the fraction that occur as
a result of high blood pressure and pulse rate of the duck heart, also the muscular
trabeculae replace the chordate tendineae , which were present in the mammalian heart in
order to minimize the fraction resulting from high pulse rate..
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Introduction pulmonary artery in to the lungs, so that

Duck is considered as one of the most carbon dioxide can be dropped off and
important domestic birds, that is why that oxygen picked up, this happens through the
the  duck characterized by high ability of passive process of gas exchange (5-7), the

tolerance (1and 2), they can be breed in farms left side collects oxygenated blood from
when that much of expenses are not needed. the lung into the left atrium, and from the
In agriculture duck play a role in turning up left atrium the blood push to left ventricle,
the soil and eradication of the weeds, therefore through the bicuspid valve, which in term
duck are kept in the farm particularly in cotton pumps it out to the body by the aorta on
farms(3 and 4) . both side. The wventricles are larger and

The birds circulatory system was one of stronger than the upper atria, the muscles wall
the most highly organized system in the whom surrounding the left ventricle are
animal kingdom, the high blood pressure thicker than the wall surrounding the right
about 240 mmHg and the pulse rate up to ventricle due to higher force needed to pump
400 p/min. (2-5) place a great effort on the the blood through the systemic circulation(
circulatory system, the heart which has a 8). Starting in the right atrium, the blood
relatively high organ weight, are capable of flow through the right atrioventricular valve
high producing efficiency accordingly, the to the right ventricle, here it is pumped out
conduction system of the heart in all domestic via the pulmonary similunar valve and
animals and birds can be explained as travels through the pulmonary artery to the
following: The function of the right side of lungs from there, oxygenated blood returns
the heart is to collect deoxygenated blood back through the pulmonary vein to left
in the right atrium from the body by mean of atrium. It then travels through the mitral valve
right and left cranial and single caudal vena to the left ventricle, from where it is pumped
cava and via the right atrioventricular valve, via the aortic similunar valve to the aorta,
the blood pass to right ventricular and from which in term the blood is divided between
the right ventricle the blood is pumped the major arteries which supply the cranial and

throughout tricuspid valve through the caudal part of the body(9), the blood travels in
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the arteries to the smaller arterioles and finally
to the fine capillaries which supply the blood
over all fine part of the body. The
deoxygenated blood then travels to venules
which in term coalesce in to veins, then to
the cranial and caudal vena cava and finally
return back to right atrium where the process
beg (7 and 9).

The bird need (2 — 4) time as much heart
musculature in order to provide their tissue
with the same amount of oxygen(8),
proportionally more work is required for the
birds heart in order to meet the great demand
of body requirement of the bird. In this
respect (9-11) mentioned that for each
kilogram of body weight of the duck has
(6.5-7.3) gm of heart weight in other water
bird (11-12) gm, while in mammals the heart
count form about 1/160 of total body
weight ( H\ B index ) (7-9).

Materials and Methods

Twenty hearts of adult Iragi ducks from
both sex (10 male and 10 female ) have been
used in this study. All ducks were collected
from different Iragi governorates (Baghdad,
Al dywanea , koot and Babylon). The sample
were taken after the slaughtering of the
animals then washed by normal saline and
fixed in 10% formalin for 72 hours(12).
The injection of the coronary arteries was
carried out from the ascending aorta by using
surgical canula (Gauge 14) while the heart
veins injections were injected through the
sinus venous this process completed by
injection of the small heart veins near the apex
of the ducks heart. Latex mixed with red
colored carmine stain were used for this
purposes. After injection all specimens were
sucked in (5%) formalin (12), four days later
longitudinal dissection of the specimens had
been conducted. Latex was helpful to
demonstrate the topography of vessels
distribution system by dissection.

Results and Discussion

The position of the heart in domestic
ducks were extended from the second to the
fifth ribs and the apex, slightly displaced to
the right of the muscular stomach. Heart lies
within the thorax, and in front of the liver and
it is attached to the sternum by the fibrous
pericardium which has been connected with
the liver. The apex of the heart points caudo
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ventrally with distinctly pointed apex (Fig.1),
the anterior of the heart was divided into left
and right atrium (Fig.2). The lower two
ventriculi characterized by its smooth walled
appearance, the muscular trabeculae are
present only in the left anterior chamber, valve
like structure exit the sinus venous(sinus
valve) which can be stretched by valvularis
pectorals muscle, it has two flaps and could
close the opening of the two cranial and caudal
vena cava (Fig. 3).

The left heart auricle is larger than the right
auricle, the tricuspid of the left atrioventricular
valve is pointed structure and therefore exit in
the heart apex, where there are three slightly
projecting papillary muscle(Fig.4). The thick
walled left ventricle is shaped like appointed
pyramidal muscular bars on its interior give
the cross section a rosette like appearance.
(Fig. 4).

Our research revealed that the right
atrioventricular valve is formed by single
muscle plate unprovided by chordate tendineae
which split off from side wall of the right
chamber (Fig.5), this muscle plate situated at
the site of entry into the right ventricle and
with contraction joins the chamber septum
with its free edge and it acts as a valve for the
right atrioventricular orifice, this preventing
the flow of blood into atrium during
ventricular systole and is thus analogous to the
tricuspid valve of the mammalian heart. The
coronary vessels provide the heart with blood,
the larger one is divided after its brunched
from the aorta into superficial and deep
branches, In general the larger heart vessels
are located deeper in the musculature but in
duck the superficial branches were larger (Fig
.6). The heart weight in ducks were 1.666%
of the total body weight for female and
1.628% of the total body weight for male,
(Table, 1).

Table, 1: showing heart wt, body wt and h/b
index of male and female of Iragi ducks.
Female Male

Heart weight 21.026 + 5.231 24.736 5722

(gm)
Body weight 1261.4 + 314.1 1519.7 + 245.3
(gm)
H/B---index 1.666 + 0.0007 1.6 28 +0.0006



The Iragi Journal of Veterinary Medicine, 43(1):21-25.

In the heart of the duck the projecting
part of the valve apparatus were very short,
their by reducing fraction resistance to a
minimum degree that is why the pulse rate
in the duck is very high which may reach (
400p/min)(12).

The research work has been revealed that
the papillary muscle was present in the
duck's heart, and strong muscle trabeculae
which pass back from the free valve edge on
aslant to the side wall replaced the chordate
tendineae that present in mammalians heart, in
this respect it is of important to mention (13-
15), that some species of the avian kingdom
such as chicken have been represented
chordate tendineae in their heart , whom also
explain that in chickens the muscle trabeculae
combines with the heart septum and form a
pouch open in front of the left ventricle also
the chickens have ( 6.2 - 6.78) g of heart
weight, and in pigeon ( 10 -12)g, in the black
bird (25.64)g ( 3,14 and 17) while in
mammals the heart a count form about 1/ 160
of total body weight there for birds which
need (2-4) times as much heart musculature
in order to provide their tissue with the same
amount of oxygen(7,9,17and18) proportionally
more works were required for the birds heart
in order to obtain the same result as those
provided by the mammalians heart.

Figure,1: showing the pericardium was
connected with the liver, the chest bone
by mean of the hepatic peritoneal sac
and fibrous pericardium (arrow ) .
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Figure,2: Showing heart of duck with
distinctly pointed apex.

Figure,3: Showing sinus venosus _A,
(sinus valve__B).

Figure, 4 : ShoWing left atrio ventricular
valve (tricuspid)(arrow.l)and papillary
muscle (arrow.2).
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Figure,6:
coronary artery (arrow) .

, ~ VIR
Figure,5: showing right atrio ventricular
valve, muscle plate unprovided by

chordate tendineae.

Showing large superficial
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