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General function of the CVS:

❑ The normal function of the CVS is to maintain 

homeostasis (i.e. a constant optimum internal 

environment). Thus, in spite of continuous metabolic 

activity of the tissue cells, homeostasis is maintained 

by continuous adequate blood flow to the tissues.



Major Components of the CVS Circulatory System

❑ The cardiovascular system (CVS) is a closed system in 

which the blood circulates throughout the body. 

❑ It consists of :

✓ Heart

✓ Blood Vessels

✓ Blood



The heart



Physiological anatomy of the heart

❑The HEART is the great central pump of the CVS. 

 The heart is relatively small, roughly the same size as 

your closed fist.



Location of the Heart

❑Location

 Superior surface of diaphragm

 Left of the midline

 Anterior to the vertebral column, posterior to the sternum

 Between the right and left lungs. 



Location of the Heart



Coverings of the Heart

❑Pericardium – a double-walled sac that surrounds and 

protects the heart.

❑The Function of the Pericardium:

 Protects and anchors the heart.

 Prevents overfilling of the heart with blood.

Allows for the heart to work in a relatively friction-

free environment.



Pericardial Layers of the Heart



Layers of the Heart Wall

 The heart is a hollow muscular organ. Its walls are 

composed of a muscle called the cardiac muscle or the 

myocardium which is lined by a endothelial layer 

called the endocardium (in contact with the blood 

inside the heart cavity) and covered by a thin layer 

called the epicardium (visceral layer of the pericardial 

sac).



Layers of the Heart Wall

❑Epicardium (external layer) – visceral layer of the 

serous pericardium

❑Myocardium (middle layer) – cardiac muscle layer

forming the bulk of the heart

❑Endocardium (inner layer) – endothelial layer of the 

inner myocardial surface



External Heart: Major Vessels of the Heart

❑ Vessels returning blood to the heart include:

1. Right and left pulmonary veins.

2. Superior and inferior venae cavae.

❑ Vessels conveying blood away from the heart 

include:

1. Aorta

2. Right and left pulmonary arteries



Cardiac Chambers and their Functions

 The human heart is consist of four chambers:

❑ Two atria (right and left): which are separated from 

each other by the interatrial septum.

❑ Two ventricles (right and left): which are separated 

from each other by the interventricular septum. 



Cardiac Atria

❑ The atria have two main functions:

1.    They act as the receiving chambers of the heart

❖ Blood enters right atrium from superior and inferior venae cavae

❖ Blood enters left atrium from pulmonary veins

2.    They act as pumps (primer pumps): atrial contraction pushes about 

25% of the blood filling the ventricles during ventricular diastole

❑ Each atrium has a protruding auricle that slightly increases the capacity 

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

❑ Atrial walls made from muscular ridges called pectinate muscles.



Cardiac Ventricles

❑Ventricles are the discharging chambers of the heart:

❖Right ventricle pumps blood into the pulmonary artery.

❖Left ventricle pumps blood into the aorta.

❑Papillary muscles and trabeculae carneae muscles 

mark ventricular walls.
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Myocardial Thickness and Function

Thickness of myocardium varies according to the to the workload of a 
cardiac chamber and function of the chamber

✓ Atria are thin walled, deliver blood to adjacent ventricles

✓ Ventricles walls are much thicker and stronger than atria
 Right ventricle supplies blood to the lungs (little flow resistance)

 Left ventricle wall is 3 times thicker than the right ventricle to supply blood 
to systemic circulation



Myocardial Thickness and Function

 Myocardium of left ventricle is much thicker than the right.



The human heart contains four valves that ensure unidirectional blood flow 

through the heart (to prevent backflow of blood):

❑ Two atrioventricular valves (AV valves) between the atria and the 

ventricles, to prevent backflow into the atria when ventricles contract

❖ Tricuspid valve lies between the right atrium and the right 

ventricle.

❖ Mitral valve lies between the left atrium and the left ventricle.

❑ Two semilunar valves that prevent backflow of blood into the ventricles 

❖ Aortic semilunar valve lies between the left ventricle and the aorta.

❖ Pulmonary semilunar valve lies between the right ventricle and the 

pulmonary trunk.

Cardiac Valves and their Functions



Cardiac valves

❑ It should be noted that the valves open or close depending upon the 

pressure gradient of the blood on both sides of the valves.

❖ The AV valves:

 Open when the atrial pressure becomes higher than the ventricular 

pressure or

 Close when the ventricular pressure becomes higher that the atrial 

pressure.

❖ The semilunar valves:

 Open when the ventricular pressure becomes higher than the arterial 

pressure and

 Close when the arterial pressure becomes higher than the ventricular 

pressure.



Atrioventricular Valve Function



Semilunar Valve Function



Cardiac muscle as a functional sancytum

❑ The cardiac muscle is formed of a network of branching muscle 

fibers. Each muscle fiber has a separate cell membrane. The sites 

of contact (end to end contact) between the different fibers are 

called intercalated discs. Also, the membranes of the adjacent 

fibers fuse for considerable distances producing gap junctions.

❑ These functions provide low electrical resistance for rapid 

spread of the excitation wave (=cardiac action potential) from one 

fiber to the other ones. Thus, the cardiac muscle acts as 

functional sancytum and it contracts as one unit.



Microscopic Anatomy of Heart Muscle



Cardiac muscle as a functional sancytum

❑ The human heart contains 2 separate syncytia, atrial

sancytum (wall of the two atria) and ventricular  

sancytum (wall of the two ventricles). The two  

syncytia are completely separated by a fibrous ring 

called the AV ring which prevents passage of the 

excitation waves from one sancytum to the other one. 

❑Therefore, there is a special conducting system for 

transmission of the excitation waves from the atrial

sancytum to the ventricular sancytum.



Systemic Circulation and Pulmonary Circulation

❑The heart is two pumps in series (i.e., the right and left 

sides) that are connected by the pulmonary and systemic 

circulations.

❑In the human body, the blood circulates within the CVS 

in 2 circulations:

1. Pulmonary or lesser circulation

2. Systemic or greater circulation



Pulmonary circulation

❑ Pulmonary or lesser circulation:

 It starts from the right ventricle and it ends in the left atrium of the 

heart as follows:

✓ The blood is pumped from the right ventricle to the pulmonary arteries

& to the pulmonary capillaries (where exchange of O2 and CO2 occurs 

between the blood and the air in the alveoli of the lungs).

✓ The blood is then collected by the pulmonary veins which carry the 

blood to the left atrium of the heart. The blood then passes from the left 

atrium to left ventricle where systemic circulation begin.

✓ right ventricle → the pulmonary trunk → pulmonary arteries → 

pulmonary capillaries → pulmonary veins → ends in the left atrium



Systemic circulation

❑ Systemic or greater circulation:

 It starts from the left ventricle and it ends in the right atrium of the 

heart as follows:

✓ The blood is pumped from the left ventricle of the heart to the aorta, 

then nutrients are given to the tissue cells and CO2 and waste products 

of metabolism are taken from them.

✓ The blood is collected from the capillaries by the venules to the veins 

to the superior and inferior vena cava which carry the blood to the right 

atrium of the heart.

✓ left ventricle → the aorta → systemic arteries → systemic capillaries 

→ systemic veins → superior and inferior vena cavae → ends in the 

right atrium.



Systemic and pulmonary circulations



Series arrangement of the circulations

❑The two circuits are arranged in series: The output of one 

becomes the input of the other.

❑This allows the whole blood volume to carry out its respiratory 

function more efficiently as blood goes once through the 

systemic capillaries and once through the pulmonary capillaries.

❑Thus, both ventricles must pump the same volume of blood 

during any significant time interval because of the series 

arrangement of the systemic and pulmonary circulations. In other 

words, pulmonary blood flow (right-sided output) must equal 

systemic blood flow (left-sided output). 



Parallel distribution to the organs 

❑Although the right and left sides of the heart are 
connected in series, the various systemic organs receive 
blood flow through parallel distribution channels. 

❑This parallel arrangement supplies systemic organs with 
blood that has the same arterial composition (e.g., the 
same O2 and CO2 tensions, pH, glucose levels, and so 
on) and essentially the same arterial pressure.



Series and parallel circuits

SERIES AND

PARALLEL CIRCUITS



Coronary circulation

❑ Blood in the heart chambers does not nourish the myocardium. For this 
reason, the myocardium has its own network of blood vessels, the 
coronary circulation:

✓ Coronary arteries: the left and right coronary arteries branch from the 

ascending aorta and supply oxygenated blood to the myocardium.

✓ Coronary veins: blood collects carbon dioxide and waste from 

myocardium, and then moves into coronary veins.

✓ Coronary sinus: Most of the deoxygenated blood from the 

myocardium drains into a large vascular sinus called the coronary sinus, 

where the deoxygenated blood in the coronary sinus empties into the 

right Atrium.



Coronary arteries and coronary veins
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