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 The circulatory system 
  pumps and directs blood cells and substances carried 

in blood to all tissues of the body.  

 The blood vascular system, or cardiovascular system, 
consists of the following structures:  

 (Heart, Arteries, Capillaries, and Veins) 

 Two major divisions of arteries, microvasculature, and 
veins make up :- 

 the pulmonary circulation, where blood is 
oxygenated in the lungs 

 the systemic circulation, where blood brings 
nutrients and removes wastes in tissues throughout the 
body. 



 



 HEART 
 Cardiac muscle in the four chambers of the heart wall 

contracts rhythmically, pumping the blood through the 
circulatory system.  
 

 The right and left ventricles propel blood to the pulmonary 
and systemic circulation, respectively; right and left atria 
receive blood from the body and the pulmonary veins, 
respectively. 

 
 Musculature of the heart  
 • Epicardium: endothelium cells and its underlying CT, BV, 

and nerve fibers.  
 • Myocardium: cardiac muscle fibers.  
 • Endocardium: formed of endothelium and sub-

endothelial CT.  
 





 General features of the vascular  wall 

 1- Tunica Intima Endothelium: single layer of S. Sq. Ep.  

 Basal lamina:  

 Subendothelial layer: loose CT, occasionally; contains 
some smooth muscle fibers.  

Sometimes; the subendothelial layer of arteries and small 
arteries  contain a sheet of elastic fibers (internal elastic 
membrane). 

 2- Tunica Media : Circumferentially arranged layers of 
smooth muscle fibers, with collagen, elastic fibers 
Sometimes; a dense layer of fenestrated sheet of elastic 
fibers (external elastic membrane) separate tunica media 
from tunica adventitia.  

 

 



 3- Tunica Adventitia: The outer most CT layer 
composed of collagen and elastic fibers; BV, 
lymphatics, and nerve supply.  

 



 Classification of arteries  

 Large or elastic arteries –  

 Medium sized or muscular arteries   

 Small arteries , Arteriole –  

 

 Elastic or Large Arteries –  

 Includes aorta, pulmonary arteries, and their 
main branched.  They serve as conductor tubes  

 - Tunica intima * It is relatively thick.  

 - Tunica Media * It the thickest layer of the wall.  

 - Tunica adventitia * its thinner than media 

 



 Muscular, Medium sized Arteries   

 - Tunica Intima: relatively thin.  

 - Tunica Media:. Have more smooth muscle fibers and 
less elastic fibers  

 - Tunica Adventitia: thinner than media 

 

 Small arteries & arterioles –  

 They are differentiated from each other by the number 
of smooth muscle fibers layers in tunica media.  

 -Arterioles have one or three layers, but small arteries 
have up to 8 layers of SMF in tunica media.  

 –Internal Elastic Membrane is well defined in small 
arteries, but could not present in arterioles.  

 



 Capillaries 

  - Have small diameter, less than the diameter of RBCs.  

 Have thin wall through it fluid containing gases, 
metabolites, and waste product can move.  

 - Formed of single layer of endothelium, and their basal 
lamina, and sometimes the Pericyes. 

 

 1- Continuous Capillaries  

- Found in the muscles, lung, and CNS.  

- Tight junctions appear to joint cells.  

 



 2- Fenestrated capillaries 

 - Found in the endocrine glands, site of absorption as in 
intestine. Contain fenestrations provide channels (with 
non-membranous diaphragm) across the wall. 

 

  3- Discontinuous capillaries  

- Sometimes called blood sinusoids.  

- Found in the liver, spleen and bone marrow.  

 

 4- Arterio-venous anastomoses / shunt  

- Allow blood to bypass capillaries between arteries and 
veins. They are found in the skin of fingertips, nose, lips, 
and in erectile tissues  





 Veins  

 - The tunics of veins are not well developed as those of 
arteries.  Veins have thinner wall than arteries. The 
lumen of vein is large and collapsed. Some veins 
contain valves, specially those of the lower limbs. 

  

 Classification of veins  

 Small veins or venules:  

         * Postcapillary venules.  

         * Muscular venules.  

 - Medium sized veins.  

 - Large veins.  

 



 Small veins: 

 Postcapillary  venules  

-They receive blood from capillaries. 

- There is no tunica media. 

 Muscular  venules  

- Located distal to postcapillary  venules.  

- Have one or two layers of smooth muscle fibers in their 
tunica media, and thin tunica adventitia.  



 Medium sized veins  

 - Tunica Intima: thin internal elastic membrane found in 
some veins.. 

 - Tunica media:  * Thinner than tunica adventitia. 3-5 layers 
of smooth muscle fibers.  

 - Tunica Adventitia:  Thicker than tunica media  

 

 Large veins  

- Diameter more than 1cm.  

 - Tunica intima: no clear boundary between it and tunica 
media  

 - Tunica media: is relatively thin. 

 - Tunica adventitia: the thickest layer.  

 




