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Circulation and gas exchange 
Closed  circulatory system 
Here blood is confined to vessels and is distinct from the interstitial fluid (Fig. 

38.2b) p 821. The heart or (hearts) pumps blood into large vessels that 

branch into smaller ones coursing through the organs. The blood exchanges 

materials with the interstitial fluid bathing the cells. e.g. Earthworms, squids, 

octopuses, and vertebrates have closed circulatory systems. 

Diverse adaptations of a closed cardiovascular system have evolved in 

vertebrates: 

Internal transport is accomplished in humans and other vertebrates by a 

closed circulatory system, also called the cardiovascular system. 

Components of cardiovascular system 
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Heart Blood vessels Blood  

One atrium or two atria, chambers receive blood returning to heart. 

One or two ventricles, chambers that pump blood out of the heart.  

Veins 

Arteries 

Capillaries 

Blood vessels Extend a total distance of 100,000 Km 
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Arteries carry blood away from the heart to organs throught the body. Within 

these organs, arteries branch into arterioles, tiny vessels that give rise to the 

capillaries.  Capillaries are microscopic vessels with very thin , porous walls.  

It is across the thin walls of capillaries that chemicals are exchanged between 

the blood and the interstitial fluid surrounding the cells. A their "downstream" 

end, capillaries converge into venules, and venules converge into veins. 

veins return blood to the heart. 

 

Various adaptations of the general circulatory scheme just described 

have evolved among vertebrates: 
A fish has a heart with two main chambers, one atrium and one ventricle (Fig. 

38.3a) P822. Blood pumped from the ventricle travels first to the gills, where 

the blood picks up oxygen and disposes of carbon dioxide across capillary 

walls. The gill capillaries converge into a vessel that carries the oxygen-rich 

blood to capillary beds in all other parts of the body. Blood then returns in 

veins to the atrium of the heart.  

Frogs and many other amphibians have a three-chambered heart, with two 

atria and one ventricle (Fig. 38.3b) P822. The ventricle pumps into a forked 

artery that directs the blood through two circuits: the pulmonary circuit and 

systemic circuit. The pulmonary circuit leads to the lungs and skin, where 

the blood picks up oxygen as it flows through capillaries. The oxygen-rich 

blood return to the let atrium of the heart, then most of it is pumped into the 

systemic circuit. The systemic circuit carries blood to all organs except the 

lungs and then returns the blood to the right atrium via the veins. This 

scheme, called double circulation, ensures a vigorous flow of blood to the 

brain, muscles, and other organs because the blood is pumped a second time 

after it loses pressure in the capillary beds of the lungs. (Fig. 38.3P822). 
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Rhythmic pumping of the mammalian heart drives blood through 

pulmonary and systemic circuits: 
The heart: General form and function: 

The human heart is a cone-shaped organ about the size of a clenched fist, 

located beneath the breastbone (sternum), and a cardiac muscle tissue.  

-It is enclosed in a sac with a two-layered wall. A lubricating fluid fills the 

space between the two walls, enabling them to slide past each other as the 

heart pulsates.   

 Its two atria have relatively thin walls and function as collection chambers for 

blood returning to the heart, pumping blood only the short distance to the 

ventricles. The ventricles have thicker walls and are much more powerfull that 

the atria, especially the left ventricle, which must pump blood out to all body 

organs through the systemic circuit. (Fig. 38.4b) P 824. 

 

 

PDF created with pdfFactory trial version www.softwarelabs.com

http://www.softwarelabs.com
http://www.softwarelabs.com


 25

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Car

diac cycle, one complete sequence of filling and pumping. 

Cardiac cycle 

 
 
 

 
 

 
 

 
 
 

 

Systole Diastole 

Contraction phase Relaxation phase 
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