
The blood transport 
system in mammals 





Heart structure revision from 
GCSE... 

...what do you remember? 







Blood passes through the heart 
twice in each circuit of the body; 
this is called double circulation  

The RHS of the heart pumps 
deoxygenated blood to the lungs 
(pulmonary circulation) and 
oxygenated blood returns to the 
LHS of the heart 

The mammalian circulatory system 

Pulmonary circulation is low pressure so blood is 
pushed slowly to the nearby lungs allowing more 
time for gas exchange and less chance of too much 
fluid leaking out OR OF DAMAGING THE 
DELICATE PULPMONARY CAPILLARIES 



The LHS of the heart pumps the oxygenated blood 
to the tissues (systemic circulation); deoxygenated 
blood then returns to the heart 
Systemic circulation is high pressure to ensure 
blood is pumped to all body organs and so that tissue 
fluid can form in each organ DELIVERING 
METABOLITES AND COLLECTING WASTE 
Arteries branch off the systemic circulation to 
supply each organ with oxygen and a vein brings blood 
back to the heart from the organs 

Remember! 
The heart muscle also needs its own supply of 
blood to provide it with oxygen and nutrients; 

this is called coronary circulation. The coronary 
arteries arise from the base of the aorta 





Diagram – Double Circulatory System 



The double circulatory system 
and the main blood vessels 

associated with it… 



 







blood vessels 

Entire human circulatory system from 
the “bodies revealed exhibition”: 



Blood vessels 

• Three types; arteries, veins and capillaries 

• Arteries carry blood away from the heart 
under high pressure.  They branch to form 
smaller arterioles. Arterioles sub divide into 
capillaries. Capillaries join up to form venules.  
Venules join up to form veins 

 



Veins←Venules←Capillaries←Arterioles←Arteries 



 

Capillary 
bed: 



From the lumen out, arteries and veins are made 
up of 3 layers: 

• Outer layer- tough fibrous layer (made of 
collagen and elastic tissue)-protects against 
the pressure from other organs rubbing 
against it 

• Middle layer has elastic fibres for stretching 
and recoiling and muscle tissue (more in 
arteries than veins) 

• Inner layer has thin endothelium - smooth to 
reduce friction 

Remember that capillaries have only one 
layer! – just squamous endothelium 





Structure of an artery and vein: 



Comparison of blood vessel structure 





Arteries 

• They carry blood under high pressure away from 
the heart, to the organs 

• The smaller lumen helps maintain pressure, though 
can be constricted or dilated depending on smooth 
muscle 

• Therefore arteries contain elastic tissue which 
allows the vessel to stretch as blood surges 
through during heart contraction (systole) - this 
smoothes out the pulse wave 

• The elastic fibres also allow the artery to recoil 
when the heart relaxes (diastole) and thus continue 
to push blood through the vessel 

 



• The arteries have smooth muscle and can contract 
(vasoconstriction) to close off the capillary beds to 
which they lead; or relax (vasodilation) to open up 
the capillary bed. This controls blood supply to 
organs and the skeletal muscle 

• The large muscle and elastic fibre layers mean they 
have a thick wall (tunica media) 



Smooth muscle in arteries  Don’t 
need to 
know 
this 
term 



Elastic tissue in arteries 



Veins 

• Carry blood back to the heart under low pressure 
(non-pulsatile) 

• Contains fibrous tissue for protection (though less 
than arteries) 

• Little elastic tissue as blood is under low pressure, 
so wall is thin compared to arteries 

• Also contain less smooth muscle than arteries 

• Have a large lumen to facilitate blood entering 
from the capillaries, and also lessen the resistance 
to blood flowing back to the heart WHICH 
ENSURES THE BLOOD FLOW VELOCITY CAN 
BE HIGH DESPITE THERE BEING LOW 
PRESSURE 



• They have semilunar valves to prevent backflow of 
blood, and the surrounding muscle pump system (as 
skeletal muscle contracts) aids blood flow 
(especially in the legs) 



Valves 
in 
veins: 



Outer layer of fibrous tissue in veins: 



Capillaries: 

• Wall made of squamous (pavement) endothelium - a 
thin wall, only 1 cell thick permeable to water, 
solutes and dissolved gases 

• This reduces diffusion distance to supply oxygen, 
glucose and metabolites to the tissues 

• The total of the capillaries represents a huge 
surface area AND THIS REDUCES THE 
PRESSURE AND VELOCITY OF THE BLOOD 
SIGNIFICANTLY 

• The very small lumen aids diffusion by slowing the 
blood flow and distorting the RBCs to increase 
their surface area and improve contact with tissue 
cells 



Squamous endothelium in 
capillaries lining alveoli: 



• Contains no elastic or muscle tissue 

• Tissue fluid forms at arterial end and is 
reabsorbed at the venule end of the capillary 
network surrounding a tissue or organ 


