
Circulatory systems 
 

Purpose 
 

 Transport oxygen, nutrients and hormones to tissues. 

 Remove waste products. 

 

Types of circulatory systems 
 

Similarities Differences 

Open Closed Open Closed 

Heart pumps fluid to different regions of the body 
through blood vessels. 

Blood flows freely within 
body cavities. 

Blood is contained and 
circulates in a 
continuous series of 
vessels. 

Fluid returns to the heart. Direct contact with all 
tissues. 
All components leave 
the vessels. 

Specific components of 
blood filter out of 
capillaries to tissues. 

Valves ensure one-way flow of fluid. Vessels are open-ended 
so blood flows out and 
bathes tissues. 

Blood is separate from 
interstitial fluid. 

 

 Advantages of closed circulatory system. 

 Faster transport and more efficient delivery. 

 Ability to control distribution of blood to specific tissues. 

 Assists in transport and delivery of larger molecules. 

  



Evolution of vertebrate hearts 
 

Fish 
 

 One atrium, one ventricle. 

 Specialisation of vessels (arteries and veins). 

 Blood pumped over gills to become oxygenated – leaves with low pressure. 

 Very low pressure in capillary beds – limits efficiency. 

 

 
 

 

Air-breathing fish 
 

 2 circulations: pulmonary and systemic. 

 Partially divided atrium and ventricles. 

 Left – oxygenated blood from lungs. 

 Right – deoxygenated blood from body. 

 Gill specialisations. 

 Low resistance bypass to lungs (avoids gills). 

 Separate blood streams of oxygenated and deoxygenated blood. 

 

 
  



Amphibians 
 

 Three-chambered hearts. 

 Left atrium – oxygenated blood from lungs. 

 Right atrium – deoxygenated blood from body. 

 Single ventricle. 

 Mixing of blood prevented by septum that directs blood movement and maintains partial separation. 

 Partial separation allows different pressures. 

 

 
 

Reptiles 
 

 Three chambered hearts. 

 Two aorta. 

 Left – oxygenated blood from left ventricle to body. 

 Right – blood from both ventricles (mixed). 

 Reptiles do not breathe when inactive. 

 Save energy by bypassing lungs and allowing blood to directly flow to systemic circuit. 

 

 
  



Birds and mammals 
 

 Four chambered heart. 

 Separate pulmonary and systemic circuit. 

 Advantages: 

 Operate at different pressures. 

 Systemic circuit has higher oxygen content. 

 Gas exchange is maximised. 

 

 
  



Human heart 
 

 

 

 

 

 

 Veins bring blood to heart. 

 Arteries take blood away. 

 Blood flows from high to low pressure. 

 Valves prevent backflow. 
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 Heart structure and function. 

 Cardiac muscle. 

 Myocardium – heart muscle. 

 Striated muscle. 

 Cross striations of alternating thick myosin segments and thin actin filaments. 

 Intercalated discs. 

 Mechanical adhesion between adjoining cells – prevents separation. 

 Gap junctions. 

 Rap transmission of electrical signal. 

 Thick ventricle wall is very muscular, generates strong contractions. 

 Valves prevent backflow. 

 Atrioventricular valves. 

 Between atria and ventricles. 

 Prevent backflow into atria when ventricles contract. 

 Pulmonary and aortic (semilunar) valves. 

 Between ventricles and major arteries. 

 Prevent backflow into ventricles. 

 

Cardiac cycle 
 

 

 

 Diastole. 

 Atria contract. 

 Ventricle relaxes. 

 Blood flows into ventricle. 

 “Lub” sound. 

 Systole. 

 Ventricle contracts. 

 AV valves close. 

 Pressure in ventricles build-up until semilunar valves open. 

 Blood is pumped out of ventricles. 

 “Dub” sound. 

 Diastole. 

 Ventricles relax. 

 Pressure in ventricles fall. 

 Semilunar valves close. 

 Ventricles fill with blood. 

  



Blood pressure 
 

 

 

 Laminar blood flow is silent (pulse present). 

 Occluded blood flow is silent (no pulse). 

 Turbulent flow is noisy. 

 

  



Heart diseases 
 

 Atrial septal defect (ASD). 

 Defect: hole in the septum. Congenital (at birth). 

 Outcome: deoxygenated and oxygenated blood mix. 

 Consequences: Decrease oxygen levels, right heart enlargement, pulmonary hypertension. 

 Heart murmurs. 

 Defect: Narrowing or leaking of valves. Congenital. 

 Outcome: increases heart work and decreases efficiency. 

 Consequences: Decreased oxygen levels, chamber enlargement > heart failure, pulmonary 

hypertension, heart murmurs. 

 Cardiomyopathy. 

 Chronic (long term) disease of the heart. 

 Types: 

 Dilated cardiomyopathy. 

 Heart is weak and enlarged – cannot pump blood effectively. 

 Hypertrophic cardiomyopathy. 

 Heart muscle is thickened, reducing blood output. 

 Enlarged left ventricle wall and thickened ventricular septum. 

 Restrictive cardiomyopathy. 

 Ventricles do no properly fill. 

 Heart muscle is stiff. 


