
Cardiovascular System

• The Blood Vessels
• The cardiovascular system has three types of 

blood vessels:
• the arteries (and arterioles), which carry blood 

away from the heart to the capillaries; the 
capillaries,

• which permit exchange of material with the 
tissues; and 

• the veins (and venules ), which return blood 
from the capillaries to the heart.



The cardiovascular system has three types of blood vessels:

• The arteries and arterioles, which carry blood away from the heart 
to the capillaries; 

• the capillaries, which permit exchange of material with the tissues;  

• The veins and venules , which return blood from the capillaries to 
the heart:.

The arterial wall has three layers (Fig. 7.2a).

• 1- The inner layer is a simple squamous epithelium called 
endothelium with a connective tissue basement membrane 

• that contains elastic fibers.

• 2- The middle layer is the thickest layer and consists of smooth 
muscle that can contract to regulate blood flow and blood 
pressure.

• 3-The outer layer is fibrous connective tissue near the middle layer,  
but it becomes loose connective tissue at its periphery.  Some 
arteries are so large that they require their own blood vessels.





• The Veins Venules:- are small veins that drain blood 
from the capillaries and then join to form a vein. 

• The walls of venules and the veins have
• the same three layers as arteries, 
• 1-but there is less smooth muscle 
• and connective tissue.
• 2-Veins often have valves, which allow 
• blood to flow only toward the heart when open and 

prevent the backward flow of blood when closed.
• 3- The walls of veins are thinner, they can expand to a 

greater extent .
• At any one time, about 70% of the blood is in the 

veins. In this way, the veins act as a blood reservoir.



The Heart

• The heart : is a cone-shaped, muscular organ about the size of a fist. 
• It is located between the lungs directly behind the sternum 

(breastbone) 
• and is tilted so that the apex (the pointed end) is oriented to the 

left. 
• The major portion of the heart, called the myocardium, 
• consists largely of cardiac muscle tissue. 
• The muscle fibers of the myocardium are branched and tightly 

joined to one another. 
• The heart lies within the pericardium, a thick, membranous sac that 

secretes a small quantity of lubricating liquid. 
• The inner surface of the heart is lined with endocardium, which 

consists of connective tissue and endothelial tissue.



• The human heart is a double pump;
• The right side pumps blood to the lungs, 
• and the left side pumps blood to the rest of the body. 
• • The heartbeat rate is under intrinsic and
• extrinsic control. 

• The heart has four chambers. 
• The two upper, thin walled atria (sing., atrium) have 

wrinkled protruding appendages called auricles. 
• The two lower chambers are the thick-walled 

ventricles, which pump the blood Internally,
• a wall called the septum separates the heart into a 

right side and a left side (Fig. 7.5a). 





• The heart has four valves, which direct the flow 
of blood and prevent its backward movement.

• 1. The two valves that lie between the  atrium and the 
ventricles 

• are called the atrioventricular valves. 

• a-The atrioventricular valve on the right side is called the 
tricuspid valve because it has three flaps, or cusps. 

• b-The atrioventricular valve on the left side is called the 
bicuspid (or mitral) valve because it has two flaps. 

• 2-The remaining two valves are the semilunar valves, whose 
flaps resemble half-moons, between the ventricles and their 
attached vessels. 

• a-The pulmonary semilunar valve lies between the right 
ventricle and the pulmonarytrunk. 

b-The aortic semilunar valve lies between the left ventricle and 
the aorta.



Passage of Blood Through the Heart
We can trace the path of blood through the heart 

• • The superior vena cava and the inferior vena cava, which 
carry O2-poor blood, enter the right atrium.

• • The right atrium sends blood through an atrio ventricular 
valve (the tricuspid valve) to the right ventricle.

• • The right ventricle sends blood through the pulmonary 
semilunar valve into the pulmonary trunk. 

• The pulmonary trunk divides into two pulmonary arteries, 
which go to the lungs. Four pulmonary veins, which carry 
O2-rich blood,  enter the left atrium.

• • The left atrium sends blood through an atrio ventricular 
valve (the bicuspid or mitral valve) to the left ventricle.

• • The left ventricle sends blood through the aortic semilunar 
valve into the aorta to the body parts 













•Blood



The Blood 

The boon marrow produce different types  of cells  

Blood is composed of cells and a fluid containing many inorganic and 
organic molecules. 
Red blood cells are very abundant in blood and function in oxygen 
transport. 
The White Blood Cells: There are several types of white blood cells, and 
each type has a specific function in defending the body against disease.
Platelets are fragments of larger cells that function in blood clotting
Platelets: ( thrombocytes)

Plasma
Plasma is over 90% water and contains a variety
of proteins and other molecules.















The boon marrow produce different types  of cells  

The Red Blood Cells :-function in oxygen transport. 
The White Blood Cells: There are several types each type has 
a specific function in defending the body against disease.

Platelets ( thrombocytes):

are fragments of larger cells that function in blood clotting :





Neutrophils
• Large cells (10-20 microns); only live 

about 2-3 days

• 90% of granulocytes are neutrophils

• Neutral staining cytoplasmic granules 

containing enzymes 

e.g. lysozyme

• Phagocytic, kill bacteria by 

microbicidal mechanisms

• Most important cell in non-viral 

infections



Eosinophils

• Contain prominent 
granules, which stain red 
with eosin

• Granules contain a 
crystalline core cytotoxic 
for parasites; EOSINOPHIL 
BASIC PROTEIN

• Important in immunity to 
helminth infections

• Phagocytic, though this is 
not a major function



Basophils

• <0.2% white blood cells, 

only go into tissues 

during inflammation

• When stimulated, 

release substances that 

promote inflammation

• Important in allergy

• Not thought to 

phagocytose



Monocytes and macrophages

Monocytes 

• in blood 1-2 days

• Mononuclear leukocytes

• Phagocytic

Macrophages

• MCs in tissues = macrophages (MF) 

• Up to 10x larger than MCs

• can live months or years

• Characteristics of macrophages depend on tissue e.g. 
Kupffer cells in liver, microglia of brain

• Phagocytic (like neutrophils and eosinophils), adherent



Monocytes and macrophages

• MCs and MFs have a variety of microbicidal
mechanisms including enzymes

• MCs and MFs have secrete a huge array of 
growth factors, chemicals and activation 
factors

• Can be identified by certain molecules on the 
surface (CD14 & CD15 on MCs)

• Good at engulfing ‘foreign’ material and 
‘showing ‘ it to other cells of the immune 
system





Lymphoid progenitor cell
 Gives rise to Lymphocytes

 20-30% peripheral blood white cells

 6-10um in diameter with large nucleus, small halo of 

cytoplasm

 Upon stimulation by Ag become EFFECTOR CELLS or 

MEMORY CELLS

 2 main types: T cells and B cells

(T-lymphocytes and B-lymphocytes)

 Early developmental stage, cells pass to Thymus – become T 

cells or stay in Bone marrow – become B cells



B Lymphocytes (B cells)

 Have immunoglobulin/antibody anchored in cell 

membrane (mIg) to form the B cell antigen receptor 

(BCR)

 When activated differentiate into Plasma cells and 

secrete antibody or memory cells








