
Cardiovascular System II



The Circulatory system is a "closed 
circulation”
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Arteries = vessels that carry blood away from the heart.

Veins =  vessels that return blood to the heart.
Capillaries = smallest vessels, found between smallest arteries 

and veins. These are the exchange vessels.

• Veins Heart arteries Arterioles capillaries venules
Veins= CLOSED SYSTEM
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Heart valves

• Heart valves allow blood to flow only in 
one direction thru the heart

• Atrioventricular valves (AV)-between an 
atrium and ventricle

• rt. atrium>Rt. AV (tricuspid) valve>rt. ventricle

• lt. atrium>Lt. AV (bicuspid/mitral) valve>lt. ventricle



• Semilunar valves-between the ventricle & 
an artery

• lt. ventricle>Aortic semilunar valve>aorta

• rt. ventricle>Pulmonary semilunar valve>pulmonary 
artery
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Heart valves

• heart valves demo

http://www.visibleheart.com/index.html


Heart sounds
• The two heart sounds are
• “Lubb”-AV valves closing
• “Dupp”-semilunar valves closing

• Aortic-2nd intercostals space (Right side)
• Pulmonary- 2nd ICS (Left side)
• Right AV valve- 5th ICS (Right of sternum)
• Left AV valve- 5th ICS (inferior to left nipple)

• Heart sounds demo

http://www.sci.sdsu.edu/multimedia/heartsounds/


Heart Valves and Heart Sounds

• Placement of a 
stethoscope varies 
depending on which 
heart sounds and 
valves are of 
interest.

• Closure of the AV 
valves create the 1st

heart sound (‘lubb’).

• Closure of the 
semilunar valves 
create the 2nd heart 
sound (‘dupp’). 



The cardiac cycle

• A chamber of the heart can be in one of 
two phases:

• Systole-contraction of the muscle, ejecting 
blood out of the chamber

• Diastole-relaxation of the muscle, the 
chamber fills with blood

• The heart pumps by using cycles of 
systole and diastole
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Normal Functional Heart Anatomy



Congenital Heart Defects
FYI
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Congenital Heart Defects

FYI



Intrinsic conduction system

• Pacemaker cells and conducting fibers 
coordinate contraction of the heart 
chambers

• Nodal cells establish the rate of cardiac 
contraction

• Conducting fibers distribute electrical 
stimulus throughout the myocardium



Nodal cells

• Nodal cells spontaneously depolarize 
causing an action potential

• Two groups of nodal cells:
– Sinoatrial (SA) node-makes 80-100 AP/min

• Primary pacemaker
• Posterior wall of the rt. atrium

– Atrioventricular AV node-slower than SA node
• Secondary pacemeker
• Inferior region of the rt. atrium wall



• The SA node sends action potential to the 
conducting fibers

• Conducting fibers>rt. & lt. atrium cardiac 
muscle (gap junctions & intercalated discs)

• Internodal pathway (conducting fibers) 
send AP from the SA node to the AV node



Electrical Conduction System
1. Sino Atrial (SA) Node

3. Atrial Ventricular (AV) Node

4. AV Bundle (Bundle of His)

5. L and R Bundle Branches

6. Purkinje Fibers

2. Internodal pathways
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The electrical signal stimulates 
contraction of the chambers



EKG-electrocardiogram

• Surface electrodes can monitor the 
depolarization of the nodal and conducting 
fibers

• EKG graph gives electrical and 
mechanical diagnostic information 





Fig 
21.13

EKG

Atrial activity

Electrical activity

Ventricular activity
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FYI



• The stimulus for 
contraction is 
generated by 
pacemaker cells 
of the SA node.

The Autonomic Innervation of the Heart

• Modified by the 
Autonomic Nervous 
System

• Modified by 
Hormones

FYI



Autonomic Control of Heart Rate

• Basic rate established by pacemaker cells 
inside the heart (myocardium)

• Modified by ANS
– Para: ACh decreases rate and contraction force.

– Sym: NE increases heart rate and force of 
contraction.



Centers receive input from

• Higher centers (cerebrum)
• Receptors monitoring blood pressure
• Receptors monitoring dissolved gases

Cardiac Centers in CNS

• Cardioaccelatory center
– Medulla oblongata (Activates sympathetic neurons)

• Cardioinhibitory center
– Medulla oblongata (Parasympathetic neurons)

FYI
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• Superior/Inferior Vena Cava
• Rt. Atrium
• Rt. Atrioventricular valve
• Rt. Ventricle
• Pulmonary Semilunar valve
• Pulmonary Arteries
• Lungs
• Pulmonary Veins
• Lt. Atrium
• Lt. Atrioventricular valve
• Lt. Ventricle
• Aortic Semilunar valve
• Ascending Aorta



Interactive physiology CD
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neutrophil

monocyte

platelets

lymphocytemonocyte

http://images.google.com/imgres?imgurl=http://www.geocities.co.jp/Beautycare-Venus/3423/neutrophil.jpg&imgrefurl=http://www.geocities.co.jp/Beautycare-Venus/3423/Blood.html&h=256&w=250&sz=21&tbnid=ja8gVsVJlaMJ:&tbnh=106&tbnw=104&start=6&prev=/images%3Fq%3DNeutrophil%26hl%3Den%26lr%3D%26sa%3DG
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