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Cardiovascular System3 -6
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üThe cardiovascular system consists of the:

1. Heart, which pumps blood throughout the body.

2. Blood Vessels , which are a closed network of tubes that transport the blood . 

üThe cardiovascular system ( cardio - = heart ; vascular =  blood vessels )

üThe system supplies nutrients to and removes waste products from various tissues of the body. 
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Cardiovascular System
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3.1 Blood
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üThe blood is a highly specialized connective tissue consisting of:

ÅIt is the fluid portion of the blood.

ÅAbout ninety percent of it is made up of water, and the remaining portion consists of proteins, inorganic salts, 

lipids, and other dissolved substances.

1. Plasma

The blood cells are of three types: 

i. Red blood cells (RBCs) or erythrocytes 

ÅThey are disc -shaped cells that lack nuclei and mitochondria. 

ÅThey transport oxygen from the lungs to body cells and 

deliver carbon dioxide from body cells to the lungs.

2. Blood Cells

ii. White blood cells (WBCs) or leukocytes: 

ÅProtect the body from invading pathogens and other foreign 

substances 

iii. Thrombocytes (platelets):

ÅThe platelets play an important role in blood clotting.

WBC

Plasma

Platelets

RBC
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Outline:

3.2.1 Location of the heart

3.2.2 Shape of the heart

3.2.3 Pericardium
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Cardiovascular System -Heart3.2

3.2.4 Chambers of the Heart 

3.2.5 Valves of the Heart 
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3.2.1 Location of the heart
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üThe heart is a four -chambered, hollow muscular organ, roughly the size of a clenched fist. 

üIt is situated in the thoracic cavity between the lungs in a cavity known as mediastinum .

üIt rests on the diaphragm, near the midline of the thoracic cavity (about two -third of the heart 

is located on the left of the midline and one -third on the right of the midline)

Mediastinum

Diaphragm

Anterior view of the heart
Transverse section of the thoracic cavity 

showing the heart in the mediastinum

Lung

Heart

Muscle 
(myocardium)
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3.2.2 Shape of the heart
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üThe heart is somewhat pyramid -shaped, lying on its side, with an apex, a base, and four surfaces.

ÅThe apex is directed anteriorly, inferiorly, and to the left .

ÅThe base is opposite the apex and forms the posterior aspect of the heart.

ÅSurfaces: 

i. Anterior surface (sternocostal surface) : lies deep to the sternum and ribs.

ii. Inferior surface (diaphragmatic surface) : is the part of the heart that rests mostly on the diaphragm.

iii. Right surface : faces the right lung.

iv. Left surface: faces the left lung.

Note that the base of the heart ls called the base because the heart Is pyramid shaped and the base Iles opposite the apex. The heart does 

not rest on its base; it rests on its diaphragmatic (inferior) surface.

Apex
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3.2.2 Shape of the heart
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üThe heart is somewhat pyramid -shaped, lying on its side, with an apex, a base, and four surfaces.

Note that the base of the heart ls called the base because the heart Is pyramid shaped and the base Iles opposite the apex. The heart does 

not rest on its base; it rests on its diaphragmatic (inferior) surface.

Anterior view Posterior inferior view

Apex

Apex

Apex
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3.2.3 Pericardium 
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üIt is the membrane that surrounds and protects the heart

üThe pericardium consists of two main parts: 

1. Fibrous pericardium (superficial layer).

2. Serous pericardium (deeper layer).  
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3.2.3 Pericardium 
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ÅIt is composed of tough, inelastic, dense irregular connective tissue. 

ÅIt prevents overstretching of the heart, provides protection, and anchors the heart in the mediastinum .

1. Fibrous pericardium (superficial layer): 

Diaphragm

Fibrous 
pericardium 

Parietal serous 
pericardium 
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3.2.3 Pericardium 
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2. Serous pericardium (deeper layer): 

ÅIt is a thinner, more delicate membrane that forms a double layer around the heart.

ÅThe outer parietal layer lines the inner surface of the fibrous pericardium and is fused to it.

ÅThe inner visceral layer adheres tightly to the surface of the heart (it is also called the epicardium)

ÅBetween the parietal and visceral layers of the serous pericardium is a cavity called the pericardial cavity .

ÅIt contains a few milliliters of lubricating serous fluid, known as pericardial fluid , which reduces friction 

between the layers of the serous pericardium as the heart moves.
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3.2.4 Chambers of the Heart 
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üThe interior of the heart is divided into four chambers: 

ÅRight and Left atria (above): separated from each other by interatrial septum 

ÅRight and Left ventricles (below): separated from each other by interventricular septum.

Right 
Atrium

Left 
Atrium

Left 
Ventricle

Right 
Ventricle Interventricular Septum

Interatrial Septum 

Video camera with solid fill

https://sketchfab.com/3d-models/cardiac-anatomy-external-view-of-human-heart-a3f0ea2030214a6bbaa97e7357eebd58/embed
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3.2.4 Chambers of the Heart 
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üRight Atrium 

ÅThe right atrium forms the right surface of the heart 

ÅIt has an ear -shaped appendage called an auricle ; each auricle slightly increases the capacity of an 

atrium so that it can hold a greater volume of blood. 

Anterior view Posterior -inferior view

Video camera with solid fill

Auricle

Right 

Atrium 

https://sketchfab.com/3d-models/cardiac-anatomy-external-view-of-human-heart-a3f0ea2030214a6bbaa97e7357eebd58/embed
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3.2.4 Chambers of the Heart 
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üRight Ventricle 

ÅThe right ventricle forms most of the anterior surface and part of the diaphragmatic surface of the heart .

Anterior view Posterior -inferior view

Video camera with solid fill

Right 

Ventricle

https://sketchfab.com/3d-models/cardiac-anatomy-external-view-of-human-heart-a3f0ea2030214a6bbaa97e7357eebd58/embed
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3.2.4 Chambers of the Heart 
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üLeft Atrium 

ÅThe left atrium forms most of the base of the heart (or posterior surface). 

ÅIt has an ear -shaped appendage called an auricle .

Anterior view Posterior -inferior view

Video camera with solid fill

Auricle

Left 

Atrium 

https://sketchfab.com/3d-models/cardiac-anatomy-external-view-of-human-heart-a3f0ea2030214a6bbaa97e7357eebd58/embed
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3.2.4 Chambers of the Heart 
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üLeft Ventricle 

ÅThe left ventricle is the thickest chamber of the heart. 

ÅIt forms most of the left surface , part of the diaphragmatic surface , and the apex of the heart .

Anterior view Posterior -inferior view
Apex

Video camera with solid fill

Left 

Ventricle

https://sketchfab.com/3d-models/cardiac-anatomy-external-view-of-human-heart-a3f0ea2030214a6bbaa97e7357eebd58/embed
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3.2.5 Valves of the Heart 
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üThere are two pairs of valves in the heart: 

(a) a pair of atrioventricular valves ( Tricuspid valve and Bicuspid valve)

(b) a pair of semilunar valves ( Aortic valve and Pulmonary valve)

üEach of the four valves helps ensure the one -way flow of blood by opening to allow blood to pass 

through and then closing to prevent backflow (regurgitation) of blood.

Rt. Ventricle

Lt. Ventricle

Lt. Atrium

Rt. Atrium

Aorta
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3.2.5 Valves of the Heart 
-6

Gross

ÅLocated between the right atrium 

and right ventricle.

ÅIt is also known as the tricuspid 

valve ; as the name indicates, it has 

three cusps ( anterior , posterior , and 

septal ).

üAtrioventricular Valves (AV):

1. Right atrioventricular valve :

ÅLocated between the left atrium 

and left ventricle

ÅIt is also known as mitral valve 

or bicuspid valve ; as the name 

indicates, it has two cusps 

(anterior and posterior ).

2. Left atrioventricular valve:

ÅThey allow the flow of blood from the atria into the 

ventricles and prevent backflow of blood into the atria.

Mitral valve 
(bicuspid valve)

Tricuspid valve

Rt. Ventricle

Lt. Ventricle

Lt. Atrium

Rt. Atrium

Aorta

1

2
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3.2.5 Valves of the Heart 
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ÅLocated between left ventricle and aorta.

üSemilunar Valves:

1. Aortic valve :

ÅLocated between the right ventricle 

and pulmonary trunk.

2. Pulmonary valve:

ÅThey allow ejection of blood from the ventricles into 

the arteries and prevent backflow of blood into the ventricles.

Aortic valve

Pulmonary valve

Rt. Ventricle

Lt. Ventricle

Lt. Atrium

Rt. Atrium

Aorta

ÅThey are composed of three crescent -shaped cusps, hence the name ðsemilunar. ñ

1

2
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3.2.5 Valves of the Heart 
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üAtrioventricular Valves (AV):

ÅWhen an AV valve is open, the cusps project into the ventricle, and blood moves from a region of higher 

pressure in the atria to a region of lower pressure in the ventricles through the open AV valves.

ÅWhen the ventricles contract, the rising blood pressure drives the cusps upward until their edges meet 

and close the opening, preventing backflow into the atria.

üSemilunar Valves:

ÅWhen the ventricles contract, pressure builds up within the chambers.

ÅThe semilunar valves open when the pressure in the ventricles exceeds the pressure in the arteries, 

permitting ejection of blood into the pulmonary trunk and aorta.

ÅAs the ventricles relax, blood begins to flow back toward the heart. 

ÅThis backflow fills the valve cusps, causing their free edges to meet tightly and close the opening 

between the ventricle and the artery.
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Cardiovascular System -Heart3.2
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Cardiovascular System -Blood Vessels3.3

1. Arteries

2. Capillaries

3. Veins

üThe blood vessels form a closed system of tubes that carry blood away from the heart to the 

tissues of the body and then return it back to the heart.

üThe blood vessels include: 

Capillaries


