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2. The Transport System 
 

1. Composition of Blood 

State that... (PELP) 

Blood is composed of: 

 Plasma (clear liquid, about 95% consists of water), 

 Erythrocytes (red blood cells), 

 Leukocytes (white blood cells), 

 Platelets (throm bocytes) 
 

State that... (AUNOCH) 

The following are transported in the blood: 

 Antibodies, 

 Urea, 

 Nutrients, 

 Oxygen, 

 Carbon dioxide, 

 Hormones 
 

2. Blood Vessels 

Explain the relationship between the structure and function of arteries, capillaries, and veins. 

Arteries Veins Capillaries 

   
 

3. The Heart 

a) Structure of the Heart 

Draw a diagram of the heart showing all four chambers, associated blood vessels and valves. 

 

 Arteries carry blood away from the heart 

 Veins carry blood to the heart 

 Normally, arteries carry oxygenated blood (carries lots of oxygen) 

 Veins usually carry deoxygenated blood. 

 In this case however: Veins BRNG blood and Arteries CARRY AWAY blood! 

 Atria = collecting chambers – collect blood from the veins 

 Ventricles = pumping chambers – pump blood out into the arteries at high pressure 

 Valves = ensure that the blood always flows in the correct direction 
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b) Cardiac Cycle 

Describe the action of the heart in terms of collecting blood, pumping blood and opening and closing valves. 

 Both atria and ventricles are relaxed = diastole 

 Pressure in atria is lower than in veins, so blood flows in 

 As the blood enters and begins to fill the atria the pressure builds up and opens the 
atrioventricular valves so a little blood starts to trickle into the ventricles. 

 As the atria contracts (heartbeat) = atrial systole; all the rest of the blood is forced into the 
ventricles (sphincter muscles stop backflow of blood in veins) 

 Ventricles contract = ventricular systole,  rapid increase in pressure  atriventricular 
valves shut (LUB sound) and then the increase in pressure due to contracting causes 
semi-lunar valves to open  allows blood to be pumped out into arteries (at the same time, 

atria start to refill as they collect blood from veins) 

 Ventricles relax  pressure falls inside them  semi-lunar valves close (because blood 
tries to flow back as pressure in ventricles falls, so they close, DUB sound) 

 Heart again in diastole (blood continues to drain from pulmonary vains through atrium into 
ventricle…) 

 

Following each phase of contraction, the atria and ventricles relax in order to return to a condition 
in which they can contract again. The heart chambers fill while relaxed (diastole). When an atrium 
or ventricle is contracted (systole) the blood pressure inside it is higher than when it is relaxed. 
This creates a pressure difference between the chamber itself, and the chamber or vessel it 
empties into, which maintains the flow in one direction. 

 

c) Control of the cardiac cycle (heart beat) 

Outline the control of the heartbeat in terms of the pacemaker, nerves and epinephrine (adrenaline). 

Cardiac (heart) muscle is myogenic = it can beat on its own without nerve impulses 

Heart muscle cells are stimulated to contract by electrical impulses. A region, the SA node, in the 
wall of the right atrium initiates each impulse and acts as pacemaker of the heart. Impulses 
spread out in all directions through the walls of the atria, but are prevented from spreading directly 
into the walls of the ventricles by a layer of fibrous tissue. Instead, impulses have to travel to the 
ventricles via a second node – the AV node which is in the wall of the right atrium, close to the 
junction between atria and ventricles. After a short delay which allows the atria to pump blood into 
the ventricles, impulses pass from the AV node along two bundles of conducting fibres (Bundle of 
His) through the septum between left and right ventricles to the base of heart. Impulses are carried 
to all parts of the walls of the ventricles, causing their contraction. 

o Pacemaker sends a wave of electrical activity across atria causing them to contract (undergo systole) 

o Electrical activity arrives at the AV node where there is a short time delay which allows all the blood to 
pass from the atria into the ventricles 

o The electrical activity passes down to the base of the ventricles, via the Bundle of His, causing them 
to contract (undergo systole) from the bottom upwards (which forces blood into the arteries) 

 

Nerves and hormones can transmit messages to the pacemaker. 

o One nerve carries messages from the medulla of the brain to the pacemaker to speed up the 
beating of the heart and another nerve carries messages from the medulla to the pacemaker to 
slow the heartbeat down. 

o Epinephrine (Adrenaline, from adrenal gland next to kidneys), carried to the pacemaker in the 
bloodstream, speeds up the beating of the heart. 

 


