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	1. ANATOMY
•EMBRYOLOGY
•DEVELOPMENT OF THE
CARDIOVASCULAR  SYSTEM
•Dr. Chongo Shapi, (BSc. HB, MBChB)
•Medical Doctor
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 1
 


	2. STEPS IN THE  EMBRYOLOGY OF
THE VASCULAR SYSTEM
• ESTABLISHMENT OF THE CARDIOGENIC FIELD
• FORMATION AND POSITION OF THE HEART TUBE
• FORMATION OF THE CARDIAC LOOP
• MOLECULAR REGULATION OF CARDIAC DEVELOPMENT
• DEVELOPMENT OF THE SINUS VENOSUS
• FORMATION OF THE CARDIAC SEPTAE
• FORMATION OF THE CONDUCTING SYSTEM OF THE HEART
• VASCULAR DEVELOPMENT
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 2
 


	3. ESTABLISHMENT OF THE  CARDIOGENIC FIELD
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 3
 


	4. ESTABLISHEMENT OF THE  CARDIOGENIC
FILED
• Dorsal view of a late
presomite embryo
(approximately 18 days)
after removal of the
amnion.
• Prospective myoblasts
and hemangioblasts
reside in the splanchnic
mesoderm in front of the
neural plate and on each
side of the embryo after
migrating up from the
primitive streak
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 4
 


	5. CONT’
• The primordial  heart and vessels
develops in the middle of 3rd week , from
aggregation of splanchnic mesodermal
cells, in cardiogenic area ,ventral to
pericardial coelom, and dorsal to yolk sac.
• With time, the blood islands unite and
form a horseshoe-shaped endothelial-
lined tube surrounded by myoblasts. This
region is known as the cardiogenic field/
area
• In addition to the cardiogenic region,
other blood islands appear bilaterally,
parallel and close to the midline of the
embryonic shield. These islands form a
pair of longitudinal vessels, the dorsal
aortae.
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 5
 


	6. CONT’
• The cvs  is derived mainly from:
1. Splanchnic mesoderm
2. Paraxial and lateral mesoderm
3. Neural crest cells
• The Heart primordium is evident
in at 18 days
• Vessels and blood are formed
from angioblasts and
hemangioblasts
• In the cardiogenic area,
splanchnic mesenchyme ventral
to the pericardial coelom
aggregate and arrange
themselves side-by-side to form
the two angioblastic cords that
canalize to form two
endocardial heart tubes.
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 6
 


	7. FORMATION AND
POSITION OF  THE
HEART TUBE
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 7
 


	8. FORMATION AND POSITION  OF
THE HEART TUBE
• Two processes are responsible for positioning of the heart:
1. Folding of the embryo in a cephalocaudal direction (cranio-
caudal folding)
2. Simultanous folding laterally (lateral folding)
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 8
 


	9. LATERAL FOLDING OF  THE EMBRYO
• During lateral folding of
embryo, the endocardial
tubes fuse to form a Single
heart tube at days 21-22
• This heart tube lies inside
the pericardial cavity , its
dorsal wall is connected to
foregut by dorsal
mesocardium
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 9
 


	10. • The central  part of
dorsal mesocardium
degenerates, forming
transverse passage
dorsal to heart , called
transverse pericardial
sinus
• As the heart tube fuse, the primordial
myocardium forms from splanchnic
mesoderm of the pericardial coelom
• the epicardium (visceral pericardium)
arise from the external surface of the
sinus venosus and spreads on the
myocardium.
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 10
 


	11. SUMMARY OF LATERAL  FOLDING
• Thin endothelial tube becomes internal endothelial
lining of the heart or endocardium.
• Splanchnic mesoderm surrounding the pericardial
coelom becomes primordial myocardium (muscular
wall of heart).
• Thin endothelial tube is separated from thick muscular
tube (myocardium) by gelatinous connective tissue
(cardiac jelly) forming AV septum & valves.
• Visceral pericardium is derived from mesothelial cells
and forms the epicardium.
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 11
 


	12. CEPHAL0-CAUDAL FOLDING
•As the  head fold develops (during 4th week) , heart
tube & pericardial cavity come to lie ventral to
foregut and caudal to oropharyngeal membrane.
•The position of heart tube is reversed , it lies dorsal
to pericardium.
•The heart tube lies inside the pericardial cavity.
•Concurrently, the tubular heart elongates and
develops alternate dilations and constrictions
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 12
 


	13. CEPHAL0-CAUDAL FOLDING
1) Truncus  arteriosus
2) Bulbus cordis
3) Ventricle
4) Atrium
5) Sinus venosus
• Truncus arteriosus is continous cranially with aortic sac ,from which
aortic arches develop.
• Sinus venosus has right & left hornes . Each horn receives umbilical,
vitelline ,& common cardinal veins from the chorion, yolk sac &
embryo, respectively.
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 13
 


	14. 2022/11/26 Dr. Chongo  Shapi (BSc. HB, MBChB) 14
 


	15. FORMATION OF THE  CARDIAC LOOP
• Bulbus cordis &
ventricle grow faster
than other regions, so
the heart bends upon
itself, forming U-shaped
bulboventricular loop
(by the end of 4th week).
• The atrium & sinus
venosus also come to lie
dorsal to truncus
arteriosus, bulbus cordis &
ventricle.
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 15
 


	16. Bulbus cordis
2022/11/26 Dr.  Chongo Shapi (BSc. HB, MBChB) 16
 


	17. Primitive ventricle
2022/11/26 Dr.  Chongo Shapi (BSc. HB, MBChB) 17
 


	18. The Primitive Atrium  And Sinus Venosus
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 18
 


	19. ABNORMALITIES OF
CARDIAC LOOPING
•  Dextrocardia, in which the heart lies on the right
side of the thorax instead of the left, is caused
because the heart loops to the left instead of the
right.
• It can be:
a) Dextrocardia with situs inversus
b) Isolated Dextrocardia
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 19
 


	20. Molecular Regulation of  Cardiac
Development
Dependent on the
activation of two
transcription factors
• NKX2.5
• Specifies
cardiogenic
field
• Septation
• Conduction
system
• TBX5
• Septation
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 20
 


	21. Partitioning Of The  Heart Primordium
• Dividing of A-V canal , primitive atrium & primitive ventricle….. Begins at the middle
or end of 4th week.
• It is completed by the end of 5th week.
• These processes occur concurrently.
A, sagittal section of primordial heart (24days),showing blood flow.
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 21
 


	22. Partitioning Of Atrial-
Ventricular  Canal
• At the end of 4th week, 2 endocardial
cushions on dorsal & ventral walls of
atrioventricular canal , develop from
mesenchymal cells of cardiac jelly. (B)
• During 5th week, the AV- endocardial
cushions meet and unite in the middle
line to form a septum and divide the
common A-V canal into right & left A-V
canals. (C,D)
• Endocardial cushions also form the AV-
valves + membranous septa of
interventricular septum.
• Note in D,cronal section ,begining of
development of interatrial & intervent.
septa.
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 22
 


	23. Partitioning Of Primordial
Atrium
•  It begins at the end of 4th week by
development of 2 septa.
1-Septum primum : A thin crescent-
shaped membrane grows from the roof of
common atrium into the fusing endocardial
cushions dividing common primitive atrium
into right & left halves.
• Foramen primum is formed to pass
oxyg.blood from righ to left atrium. It
disapears as septum primum fuses with
the endocard.cushions,(A1-C1).
• Before closure of foramen primum ,
perforations appear in central part of
septum primium… coalesce to form
Foramen Secundum (C1-D1).
➢A1 to D1… coronal sections
➢A to D… views of interatrial septum
from right side.
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 23
 


	24. 2-Septum secundum :
A  crescentic muscular
memb.grows and descends from
roof of atrium during 5th week. It
overlaps foramen secondum in
septum primum .
• The gap between the lower
free border of S.secundum
and the upper edge of
S.primum… form ‘’foramen
ovale’’.
• Cranial part of S.primum
disappears and remaining
part of S.primum which
attached to endocardial
cushions… Forms flaplike
valve of the foramen ovale.
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	25. • In the  fetus (before birth) … The
pressure is higher in right atrium than in
the left and highly oxygenayed blood
flows directly from right atrium to left
atrium through open foramen ovale.
• After birth … When the circulation of
the lungs begins & the blood pressure in
left atrium rises ,the upper edge of
septum primum is pressed against the
upper limb of septum secundum…. This
will close the foramen ovale ,forming a
complete partition between the 2 atria.
• An oval depression in the lower part of
interatrial septum of right atrium…. The
fossa ovalis is a remnant of the foramen
ovale.
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	26. (26 days) 4  –week embryo :
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	27. Changes in Sinus  Venosus :
(A) It consists of body and 2
hornes,right & left. Each horn
receives 3 veins
1- Vitelline vein from yolk sac.
2- Umbilical vein from placenta,
3-Common cardinal vein from
body of embryo.
(B) Later , due to shunting of
blood from left side to right side
in the connection by
anastomosis between the 2
anterior cardinal veins. this
shunt becomes left
brachiocephalic vein… (C)
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	28. Changes on left  side :
(B,C)
1- left horn & body of sinus
venosus form the coronary
sinus.
2-left common cardinal vein
becomes small to form
oblique vein of left atrium.
3- left vitelline & left
umbilical veins, degenerat.
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	29. Changes on right  side
1- The right horn becomes
absorbed into right atrium to
form its smooth part ,sinus
venarum.
2- Right common cardinal
vein enlarges to form SVC.
3- Right vitelline vein
becomes IVC.
4- Right umbilical vein
disapears.
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	30. • What happen  to Sinus
Venosus to share in
formation of Right Atrium?
1- Left horn becomes the
coronary sinus.
2- Right horn becomes
incorporated into wall of right
atrium to form the smooth part
(sinus venarum)… B, 8-weeks
3- The remainder of the wall of
right atrium + conical muscular
pouch (auricle) have rough
trabeculated area and derived
from primordial atrium.
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	31. 4- The smooth  part , (sinus
venarum ) & rough part
(primordial atrium) are
demarcated internally by a
ridge, crista terminalis.
• Crista terminalis + valves
of IVC + valves of
coronary sinus are
derived from right
sinuatrial valve.
• But left sinuatrial valve
fuses with S.secundum
and incorporated with it
into interatrial septum.
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	32. 10th week left  common cardinal vein obliterates
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	34. Primordial pulmonary vein  & Development of
left atrium :
• At first, a single common
pulmonary vein is seen opening in
left atrium ,just to left of S.primum.
• Most smooth part of left atrium is
derived from incorporation of the
single common primordial pulm.
vein at 5th week, (A & B).
• Then absorption of the 2-
pulm.veins at 6th week , (C).
• Lastly , aborption of the 4-
pulm.veins into left atrium , with
separate orifices at 8th week. (D).
• Left auricle is derived from
primordial left atrium.
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	38. Embryological Origin Of  The Definitive Atrium
Right Atrium Left Atrium
1-Its rough part + auricle from
Right ½ of primitive atrium.
2-right ½ of A-V canal.
3- Its smooth part from
Absorbed right horn of sinus
venosus.
1- Its rough part +auricle
from left ½ of primitive
atrium.
2- left ½ of A-V canal.
3- Its smooth part from
Absorbed part of pulmonary
veins.
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	39. Development Of Muscular  Part Of
Interventricular Septum
• Primordial muscular
interventricular(IV )septum
arises in the floor of ventricle ,
as thick crescentic fold with
concave free edge.
• This septum subdivides the
original ventricular cavity
incompletely into right & left
ventricles that communicate
together through IV foramen.
• This foramen closes by the end
of 7th week as the 2 bulbar
ridges fuse with the endocadial
cushion.
➢A-sagittal section 5th week.
➢Coronal section.6th week.
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	40. INCORPORATION OF THE  PROXIMAL PART OF
BULUS CORDIS INTO THE VENTRICLES
• A sagittal s.at 5th w., showing
the bulbus cordis in the
primitive heart.
• B coronal s.at 6th w. after
incorporation of the proximal
part of bulbus cordis into the
ventricles to forms :
a) In right ventricle …Conus
arteriosus (infundibulum),
which gives origin of
pulmonary trunk.
b) In left ventricle…. Aortic
vestibule part of ventricular
cavity just inferior to aortic
valve.
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	41. • Closure of  IV foramen & formation of
membranous part of IV septum result
from fusion of the following:
(1). right bulbar ridge. (2). left bulbuar
rige. (3). fused endocardial cushions.
• A,sagittal s.at 5th week
• B, coronal s.at 6th week after
incorporation of the proximal part of
bulbus cordis into the ventricles.
• C,5th w.,showing the bulbar ridges &
fused endocardial cushions.
• D,6th w., proliferation of endocardial
cushions to diminish I V foramen.
• E,7th w.,fusion of bulbar ridges +
extensions of endocardial cushions
upward with aortico-pulmonary
septum and down with muscular I V
septum to close I V foramen , so
memb. IV septum is formed
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	42. Cavitation of Ventricular  Walls
• Leads to formation of spongy
muscular bundles
(trabeculae carneae).
• These bundles become the
papillary muscles &
tendinous cords (attached to
the cusps of tricuspid &
mitral valves).
➢A-5 weeks.
➢B-6weeks.
➢C-7weeks.
➢D-20 weeks.
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	43. Partitioning of distal  part of the Bulbus Cordis &
Truncus Arteriosus :
• A, 5th wk. ventral v.of heart.
• B, 5th wk. transverse sections of truncus
arteriosus & bulbus cordis,illustrating
truncal & bulbar ridges.
• C, 5th wk. truncal & bulbar ridges , after
removal of ventral wall of heart &
truncus arteriosus.
• D, Heart after partitioning of truncus
arteriosus into aorta & pulmonary trunk.
• E, Transverse sections through newly
formed aorta & pulm.trunk showing
aortico-pulmonary septum.
• F, 6th w.removal of ventral wall to show
aotico-pulmonary septum.
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	44. Partitioning of distal  part of the Bulbus Cordis &
Truncus Arteriosus :
• G, Diagram illustrating
the spiral form of
aortico-pulmonary
septum.
• H, Drawing showing
aorta & pulmonary
trunk twisting around
each other as they leave
the heart.
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	45. Partitioning of distal  part of the Bulbus Cordis &
Truncus Arteriosus
• During 5th w. firstly , a right & left
bulbar ridges are developed in
the lower part.
• Another ant.& post. Bulbar ridges
in the middle part.
• Right & left truncal ridges are
developed in the upper part.
• Bulbar & truncal ridges are
developed from proliferation of
mesenchymal cells of their wall.
• They are also derived from
neural crest mesenchyme by
passing through the primitive
pharynx
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	46. Partitioning of distal  part of the Bulbus Cordis
& Truncus Arteriosus
• As development proceeds, the
ridges fuse together following a
spiral course, forming aortico-
pulmonary septum which has a
spiral shape at the 6th week , (as
in G).
• This septum divides bulbus cordid
& truncus arteriosus into aorta &
pulmonary trunk.
➢Because of spiraling of aortico-pulmonary
septum, pulm.trunk twists around the
aorta. Firstly pulm.trunk lies ant.& to right
of the aorta near the ventricles, then
upward,it lies post. & to left of aorta.
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	48. Development of Atrioventricular  Valves
• A, 5thwk,showing right &
left AV canals and
begining of valve
swellings due to
proliferations of tissue
(subendocardial tissue)
around AV canals.
• B, 6th w.
• C,7th w. complete
development of tricuspid
& mitral valves….. Note
also development of
compelete interventricular
septum(muscular+memb)
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	50. • Results after  development of bulbar & truncal ridges
and formation of aorticopulmonary septum.
• 3 Semilunar valves begin to develop from 3 swellings of
subendocardial tissue around aortic & pulmonary orifices.
• These swellings are hollowed out to form the thin walled
semilunar cusps.
Development of aortic & pulmonary valves
2022/11/26 Dr. Chongo Shapi (BSc. HB, MBChB) 50
 


	51. 2022/11/26 Dr. Chongo  Shapi (BSc. HB, MBChB) 51
 


	52. Development of aortic  & pulmonary valves
• A, long. Section showing
bulbar & truncal ridges.
• B, Transverse section of
bulbus cordis.
• C, Fusion of bulbar ridges.
• D, Formation of walls & valves
of aorta & pulmonary trunk.
• E, Rotation of the vessels &
the valves.
• F, long sections showing
hollowing & thinning of valve
swelling to form the cusps.
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	53. Formation of the  conducting system
of the heart
Sinu atrial node
• Initially the pacemaker for the heart lies in the caudal part of the left cardiac
tube.
• Ater the sinus venosus assumes this function, and as the sinus is incorporated
into the right atrium, pacemaker tissue lies near the opening of the superior
vena cava. Thus, the sinuatrial node is formed.
Atrioventricular node
• The atrioventricular node and bundle (bundle of His) are derived from
two sources:
(a) cells in the left wall of the sinus venosus
(b) cells from the atrioventricular canal.
• Once the sinus venosus is incorporated into the right atrium, these cells lie in
their final position at the base of the interatrial septum.
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	54. Development of conducting  system :
• Sinuatrial (SA) node begins to
develop during 5th week as it
is present in right wall of
sinus venosus.
• SA-node is incorporated into
wall of right atrium with sinus
venosus. SA-node is located
high in the right atrium ,near
entrance of SVC.
• Right sinuatrial valve (cranial
part)…. Forms crista
terminalis,but the caudal part
…forms the valves of IVC &
coronary sinus.
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	55. Development of conducting  system
• Left sinuatrial valve is
incorporated into the
interatrial septum forming AV-
node & bundle ,which are
located superior to
endocardial cushions.
• Right & left bundle branches
arising from AV-bundle , pass
from atrium into the
ventricular myocardium.
• A band of C.T. grows in from
the epicardium and separates
the muscle of atria from that
of ventricles to form the
cardiac skeleton (fibrous
skeleton of heart).
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	56. ASD
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	57. Persistent
common AV
canal
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	58. Tricuspid atresia
2022/11/26 Dr.  Chongo Shapi (BSc. HB, MBChB) 58
 


	59. Atrial Septal defects  (ASD)
There are 4 types of clinically significant
types of ASD:
•Ostium secundum defect (with patent oval foramen)
•Endocardial cushion defect with ostium primum
defect)
•Sinus venosus defect
•Common atrium…. Rare cardiac defect ,in which the
interatrial septum is absent due to failure of septum
primum & septum secundum to develop.
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	60. Vascular development
Arterial system
Venous  system
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	61. Arterial System
• Aortic  arches
• Vitelline and umbilical arteries
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	62. Aortic Arches
Key facts
•  Arise from the aortic sac(truncus arteriosus ) to pharyngeal arches
( 4-5 weeks)
• Terminate in the left and right dorsal aorta
• These arches and vessels appear in a cranial to caudal sequence and
not all simultanously
• The aortic sac also forms left and right horns which give rise
to the brachiocephalic artery and proximal arch respectively
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	63. Aortic arches
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	64. Aortic arches
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	65. Ductus
arteriosus
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	66. Vitelline and umbilical  arteries
Vitelline arteries fuse and form the Coeliac, SMA and IMA
Umbilical arteries
• Initially paired ventral branches of the aorta
• Fourth week acquire a secondary connection with the aorta
the common iliac artery
• After birth the proximal part persist as the internal iliac and
internal iliac and superior vesical and the distal part obliterate
to form the medial umbilical ligaments.
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	67. Clinical correlates
Arterial system  defects
• Patent ductus arteriosus
• Coarctation of the aorta ( preductal and post ductal)
• Abnormal origin of the right subclavian artery
• Right aortic arch
• Interrupted aortic arch
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	68. Coarctation of the  aorta
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	69. Abnormal origin of  the right subclavian
artery
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	70. Double aortic arch
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	71. Interrupted aortic arch
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	72. Venous System
• Vitelline  veins
• Umbilical veins
• Cardinal veins
End of fourth week
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	73. Vitelline Veins
• Forms  a plexus
around the
duodenum, forms
the portal vein.
• Pass through the
septum
transversum
• Hepatic cords grow
into the septum
and form the
hepatic sinusoids
• Connects to the
sinus venosum
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	74. Vitelline Veins
• Enlargement  of
the right vitelline
vein.
• Forms the
hepatic cardiac
part of the IVC
• The SMV derives
from the right
vitelline vein
• The left vitelline
vein disappears.
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	75. Umbilical Veins
• Proximal  and distal
right umbilical vein
disappears
• Proximal left umbilical
vein disappears
• The left distal umbilical
vein remains and carry
blood from the
placenta
to the liver
• The ductus venosus
form between the left
umbilical vein and
right hepatic cardiac
channel, it bypasses
the sinusoidal plexus
• Both are obliterated
after birth to form the
ligamentum teres and
venosum respectively
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	76. Anterior cardinal
veins, which  drain
the cephalic part of
the embryo
Posterior cardinal
veins, which drain
the rest of the
embryo.
Common cardinal
veins.
During the fourth
week this forms a
symmetrical system
Cardinal Veins
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	77. From the fifth  to the seventh
week additional veins are
formed:
a) Subcardinal veins, which
mainly drain the kidneys;
b) Sacrocardinal veins, which
drain the lower extremities
c) Supracardinal
veins, which
drain the body
wall by way of
the intercostal
veins, taking
over the
functions of the
posterior
cardinal veins
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	78. Formation of the  vena cava system is characterized by the appearance of
anastomoses between left and right in such a manner that the blood from the
left is channeled to the right side.
• Anterior cardinal
veins -> left
brachocephalic
vein
• Left posterior
cardinal vein
terminal portion -
> left superior
intercostal vein
• Right common
cardinal vein +
proximal right
anterior cardinal
vein-> SVC
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	79. • Subcardinal veins  - >
left renal vein
• Left subcardinal vein
distal portion - > left
gonadal vein
• Right subcardinal
vein - > renal
segment of the IVC
• Sacrocardinal veins
- > left common iliac
vein
• Right sacro cardinal
vein - > sacro
cardinal segment
When the renal segment of the inferior vena cava connects with the hepatic
segment, which is derived from the right vitelline vein, the inferior vena cava,
consisting of hepatic, renal, and sacrocardinal segments, is complete.
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	80. Right 4th to  11th intercostal veins
-> right supracardinal vein
+
post cardinal vein
- > azygos vena
Left 4th to 7th intercostal veins
-> left supracardinal vein
( hemiazygos vein )
-> Azygos vein
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	81. Clinical Correlates
Left superior  vena cava: Persistence of the left anterior cardinal vein
Obliteration of the common cardinal and anterior
cardinal veins on the right
Double superior vena cava: Persistence of the left anterior cardinal vein
Failure of the right brachiocephalic vein to form
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	82. Clinical correlates
Double inferior  vena cava: Left sacrocardinal vein remain connected to the left subcardinal vein
Absence of the inferior cava : The right subcardinal vein fails to make the connection with the liver
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	83. Conclusion
• The cardiovacular  system is functionally important in development. It starts
working when the embryo is between 200 to 400 microns thick.
• The cardiovascular system is radically remodeled at least four times ( Bilateral,
central as a single pump, entire system of veins and some of the arteries regress,
splits into two pumps, at birth the placental circulation is shut down and
the pulmonary circulation opened up.
• The cardiovascular system is made up of splancnic mesoderm and neural
crest cells ( cranial skeleton, adrenals,neurons, glia, ciliary body )
• Three systems of veins empty into the sinus venosus ( vitelline, umbilical and
cardinal system)
• The heart starts out with its venous side located caudally
• The heart and arterial trunk are split into the adult compartments by six septae
Septum primum, septum secundum, AV septum, interventricular muscular
and membranous septums, Aortico pulmonary bulbae or ridges
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	86. THANK YOU!
•THE END!
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