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Forth stage

Development of cardiovascular system
Heart :-
   The vascular system appear in middle of third weekwhere itis forms as tube called heart tube. Initially the heart development in region called cardiogenic plate which is splanchnic mesoderm situated anterior and lateral to embryo.
   The first evidence of heart development is horse-shoe shaped. The vessel formation within cardiogenic plate and interaembryonic cavity over it later develops into the pericardial cavity. When the head process grows upward and outward, the cardiogenic pate shifts ventral to pharynax and bilateral endocardial tubes meet at the midline and fuse into a single endocardial tube . this process is formation of endocardium.
   The splanchnic mesoderm surrounding the tube forms cardiac muscle cells (myocardium).
[bookmark: _GoBack]The epicardium develops from cells that migrate over the myocardium from area adjacent to heart tube.
Primitive heart regions:
In early stages of development of endocardial tube divide into five primitive heart regions (bulges) and two sulcui which are :-
1-truncus arteriosus :-
The output region of heart and it will develop into ascending aorta and pulmonary trunk.
2-bulbu cordis :
A bulbo cordis region located under truncus arteriosus which develop into part of right ventricle .
3-ventricle :-
An enlargement which located under bulbus cordus and develop to become the left ventricle.
4-atrium:-
A region which located expand to become the right and the left atrium .
5-sinus venosus:
A paired region into which veins drain and divided into left and right sinus venosus.
Left sinus venosus   become  coronary sinus .
Right sinus venosus   become wall of right atrium.
The sulcui are :
1-bulbo ventricular sulcus between bulbus cordis and ventricle.
2-atrioventricular suclus between atrium and ventricle.
Formation of heart chambers:
1-Endocardial tube lengthen and loop on its self and this puts bulbus cordis beside the left ventricle and atrium dorsal to the ventricle.
2- the first convolution occure in bulboventricular sulcus which separate between bulbus cordis and ventricle which lead to shifts this region of heart to right and ventrally .
3- the second convolution occur in atrioventricular suclus which separate between atrium and ventricle and this lead to shifts this region of heart to left and dorsally.
4-As aresult to this convolution , the venous sinus shifted to right side and be divided into:
a-right venous sinus which become enlarged and incorporated with right atrium .
b- left venous sinus is small and incorporated with right atrium as coronary sinus.
5- after that common atrioventricular opening is partitioned into right and left atrioventricular opening which allowe to passage of blood from atrium to ventricle.
6- right and left ventricle are formed by ventral growth and excavation of bulbus cordis and ventricle. 
7- left and right atrium:
They are established in itis place by formation of interatrial septum and these septum contain open called foramen ovale which allow to passage of blood from right atrium to left atrium direct without enter to ventricle as in adult.
8- aorta and pulmonary trunk are formed by partitioned of the truncus arteriosus and aorta and pulmonary semilunar valves formed like atrioventericular valve by selective erosion of cardiac and vessel wall.
Vascular development :-
The blood vessels development occur by two mechanisms .
1-vasculogenesis in which vessels arise of angioblast.
2-angiogensis in which vessels give rise to other vessels .
   The major vessels including the dorsal aorta and cardinal veins are formed by vasculogenesis while remainder of vascular system are formed by angiogensis.
Formation of arteries :
During embryonic life development paired aorta (ventral aorta and dorsal aorta), the ventral and dorsal aorta are connected by aseries of aortic arches (six number) each aortic arch situated within pharyngeal arch.
Paired ventral aorta fuse to form the brachiocephalic trunk. Paired dorsal aorta merge tp form a single descending aorta.
Aortic arches are six paired which some of these disappear and other give rise to different arteries which are:
1-first aortic arch are most disappear and some forms maxillary artery.
2-second aortic arches are disappear.
3-third aortic arches are become internal carotid artery .
4-fourth aortic arches divided into left and right branch. The left become arch of aorta and the right become subclavian artery .
5-fifth aortic arch disappear.
6-sixth aortic arch also divided into proximal and distal branch. The proximal become the pulmonary artery and distal become the ductus arteriosus.
Venous system :
Three pairs of major veins can be distinguished in the fifth week of embryonic life which are:
1-vitelline veins which carrying the blood from the yalk sac to sinus venosus. Before entering the sinus venosus the vitelline veins form a plexuses around the duodenum and pass through the septum transversum. Also the vitelline veins in progress development and divided into right and left vitelline vein which are :
a-left vitelline vein which disappear .
b- right vitellline vein give rise to superior mesenteric vein and inferior vena cava.
2-umbilical veins originating in choronic villi and carrying oxygenated blood from mother to the embryo. Initially the umbilical vein divided into right and left branches, the right branch disappear during the development while the left branch is the only one to carry the blood from placenta to the liverby shunt called ductus venosus.
3- cardinal veins which draining the blood from the body of embryo. The cardinal veins form the main venous drainage system of embryo. This system consists of .
1-anterior cardinal veins drain the cephalic part of embryo.
2-posterior cardinal veins drain the body of embryo.
3- common cardinal veins joined of anterior and posterior cardinal veins before entering of sinus horn. 
During the fifth to seven weeks, other veins are formed:
1-subcardinal veins drain the kidney.
2-sacro cardinal veins drain lower extremities.
3-supra cardinal veins drain the body wall. 
 



