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PHYLOGENESIS OF AVIAN VASCULAR é\\
SYSTEM :-g - -

 Birds have evolved a high-performance cardiovascular system to meet the
rigorous demands of running, flying, swimming, or diving in a variety of
environments, some of them extreme. Sustained high levels of activity in
these environments place severe demands on the cardiovascular system to e
provide adequate delivery of oxygen to working vascular beds and to
provide efficient removal of metabolic products.

* Furthermore, birds are endothermic organisms and the cardiovascular
system plays a major role in conserving or removing body heat. The
descriptions of the component parts of the in this
chapter illustrate that these transport requirements are met in a variety of
ways in birds inhabiting particular environmental niches.

* A common thread running through this discussion is that the component
parts of the circulation must function in an integrated fashion to ensure
tissue oxygen delivery matches tissue demands. This is accomplished
through the integrative control of circulation by autoregulatory, humoral,

and neural mechanisms’
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* Birds, like mammals, have a 4-chambered heart (2 atria & 2 ventricles), with complete separation
of oxygenated and de-oxygenated blood. The right ventricle pumps blood to the lungs, while the
left ventricle pumps blood to the rest of the body. Because the left ventricle must generate greater
pressure to pump blood throughout the body (in contrast to the right ventricle that pumps blood
to the lungs), the walls of the left ventricle are much thicker & more muscular.




* Avian hearts also tend to pump more blood per unit time than mammalian hearts. In other
words, cardiac output (amount of blood pumped per minute) for birds is typically greater
than that for mammals of the same body mass. Cardiac output is influenced by both heart
rate (beats per minute) and stroke volume (blood pumped with each beat). 'Active' birds
increase cardiac output primarily by increasing heart rate.
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Velocardiofacial Syndr ome (VCFS) ==Velocardiofacial syndrome, or 22q1l1

deletion syndrome, is known by many names, including Shprintzen syndrome, craniofacial

syndrome, DiGeorge syndrome, or conotruncal anomaly face syndrome.

* Choanal atresia:-Congenital anomaly in which a bony or membranous occlusion blocks the
passageway between the nose and pharynx.




* Hereditary hemorrhagic telangiectasia (HHT):-

« Autosomal dominant disorder characterized by telangiectasias (permanent dilation of
preexisting small blood vessels, creating focal red lesions) on the face, lips, tongue,
fingers, and chest and arteriovenous malformations (AVMs, an abnormal tangle of
arteries and veins in which the arteries feed directly into the veins without a normal
intervening capillary bed.) within the lungs, liver, and brain are common

- Complications of Arterio-Venous Telangiectasia
Malilformations (AVMs)
- Brain: hemorrhage, death

- Lung: stroke, brain abscess,
hemorrhage, death

Lung AVM

- Complications of Small Malformed
Blood Vessels (Telangiectases) Gl/Liver

- Gl Tract and Nose: Telangiectasia
Transfusion Dependant Bleeding

- Liver: liver failure, Heart failure




e CO axcC ta t.i (0] 1! Of the a0y ta = "Congenital anomaly of the heart

in which there is a narrowing of the aorta (usually transverse or descending aorta), resulting
in abnormal/obstructed blood flow.

Indentation
(Coarctation) <

Coarctation of
the Aorta




*Noonan Syndr ome: -Noonafégyn

condition with an incidence of 1 in 1,000 1oz
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upturned tip

Cupid bow
appearance of

upper lip







Evolution is not a speculation but a fact; and it takes \You HAVETO

place by epigenesis. . N | DREA M
omas Huxley EEEORE]

/0K J
DREAMSICANI S5\ 8
[COMESTRUE



