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Structure of blood
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Functions of blood

3. Maintenance of body temperature
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Heat lost from skin
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Heart structure
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Heart valves

Cardiac cycle 1. Atrial diastole:

2.. Ventricular diastole:

3. Atrioventricular 
valves close:

4. Ventricular systole
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Heart conduction system

Electrocardiogram (ECG) traces

P

Q
S

T

R ECG trace:

Arrhythmia

Check



Characteristics of blood vessels
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Formation of tissue fluid and lymph

Osmosis definition:

solutewater
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Lymphatic system:
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Hypertension

Systolic pressure: Diastolic pressure:

Reading Meaning
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70-90/40-60 mmHg

Impact of high blood pressure:
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Sphygmomanometer
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Coronary heart disease Coronary arteries:

Atherosclerosis:

Symptoms of heart disease:

Angina: Heart attack:

Risk factors:
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Medical treatment:

Impacts:

Monitoring:

Social: Emotional:

Angiogram:
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Angioplasty:
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Blood tests:
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Angioplasty

Coronary bypass Check



Sf1. What is the name of the circulatory system that takes deoxygenated blood to the lungs?

_________________________________________________________________________________________

2. What process do neutrophils and macrophages carry out? ________________________________________

3. Which specific blood cell produces antibodies? ________________________________________________

4. List five functions of the cardiovascular system.

________________________________________________________________________________________

5. Name a vein that carries oxygenated blood. __________________________________________________

6. Which ventricle is part of the systemic circulation?   ____________________________________________

7. Where is the bicuspid valve and what is its function?

________________________________________________________________________________________

8. What is the function of the Purkinje fibres?  

_______________________________________________________________________________________

9. What does the QRS complex represent in an ECG trace? 

_______________________________________________________________________________________

10. Give two differences in structure between veins and arteries.

_______________________________________________________________________________________

11. Give two features of the capillaries that make them excellent for exchange of substances.

_______________________________________________________________________________________

12. Name the methods used by water to move a) out of the capillaries  b) back into capillaries

_______________________________________________________________________________________

13. What do ACE inhibitors do?

_______________________________________________________________________________________

14. What is the name of the build-up of plaque in arteries as seen in coronary heart disease?

_______________________________________________________________________________________

15. What does an angioplasty aim to achieve?

________________________________________________________________________________________

Test your knowledge

Check



The cardiovascular system

Structure: Heart
Function:
The heart pumps the blood around the 
body.

Structure: Artery
Function:
Carries blood away from the heart. Most 
(but not all) arteries carry oxygenated 
blood.

Structure: Vein
Function:
Veins carry blood away from the tissues 
towards the heart. Most (but not all) veins 
carry deoxygenated blood. 

Structure: Capillary
Function:
Capillaries are very tiny. Most cells in the 
body have a capillary next to or very close 
to them. The function is exchange of 
substances between blood and tissues. 

Double circulation Pulmonary circulation:
The pulmonary circulation is to collect oxygen from 
the lungs and to remove carbon dioxide. It consists 
of the pulmonary artery which takes deoxygenated 
blood to the lungs, the capillaries in the lungs and 
the pulmonary vein which returns oxygenated 
blood to the heart. 

Systemic circulation:
The systemic circulation is to carry oxygenated 
blood to all parts of the body and to pick up 
metabolic waste from cells such as carbon dioxide 
and urea. It consists of the aorta which carries 
oxygenated blood to the body, capillaries in all 
tissues and organs and the vena cava veins which 
return deoxygenated blood to the heart. 

Lungs

Body

Why a double circulation is needed:
Some small organisms have a single circulation where the blood goes to the lungs and then directly around the body. However, larger organisms need 
to give a boost to the oxygenated blood, or it will not have the pressure required to reach all the organs, tissues and cells in the body. Due to going 
through the tiny capillaries in the lungs, the blood loses a lot of pressure which is not enough to carry it all the way around the body. So, oxygenated 
blood is returned to the heart where the heart pumps it again with even more force. It now has enough pressure to reach the whole body. 
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Structure of blood

65%: Blood plasma

45%: Red blood cells

>1%: White blood cells

>1%: Platelets

Red blood cells:
The function of the red blood cell is 
to carry oxygen from the lungs to 
the tissues of the body and to carry 
carbon dioxide back. To do this, it 
requires the protein haemoglobin 
which contains an iron ion. Each 
haemoglobin molecule can carry up 
to four oxygen molecules. Red blood 
cells make up between 40- 45% of 
the blood volume.

White blood cells:
There are several types of white 
blood cells all of which are 
concerned with protecting the body 
from infection and cancer. Different 
types of white blood cell do this in 
different ways. The white blood cells 
make up about 1% of the volume of 
the blood. 

Platelets:
Platelets are small fragments of 
cells. They are also known as 
thrombocytes. Their function is to 
clot blood to prevent loss of blood 
after a cut. When they become 
activated, they become spikey. 

Plasma:
Plasma makes up about 65% of the 
volume of the blood. It is the liquid 
part and is mostly composed of 
water with dissolved substances 
such as nutrients, as well as proteins 
and hormones. 

Structure and function of the blood cells:

Erythrocyte:
Otherwise known as red blood cells. They do not contain a nucleus or 
some other organelles found in normal cells. This gives them more 
room to carry haemoglobin. They are biconcave in shape which gives 
them a large surface area for absorbing oxygen.

Neutrophils:
These white blood cells have a lobed 
nucleus which takes up less room to 
allow the cells to squeeze through 
narrow spaces. They are attracted to 
damaged tissues by chemicals. They 
destroy pathogens by engulfing 
them – a process known as 
phagocytosis.

Macrophages:
Macrophages are large white blood 
cells produced in the bone marrow. 
They are also attracted to damaged 
tissues. They also use phagocytosis 
to destroy pathogens. They are then 
able to attract lymphocytes which 
can then learn how to destroy these 
specific pathogens in future. 

Lymphocytes:
These white blood cells are needed 
for immunity to specific diseases 
and to protect against cancer. There 
are two main types – T-lymphocytes 
and B-lymphocytes

T-lymphocytes:
These are made in the bone marrow and mature 
in the thymus gland. They produce chemicals 
that can kill cells infected by viruses and cancer 
cells. They also produce memory cells which 
enable the disease to be killed more quickly in 
future

B-lymphocytes:
These are made and mature in the bone marrow. 
They produce antibodies to specific pathogens. 
The antibodies help other white blood cells to 
destroy the pathogen. They also produce 
memory cells which enable the disease to be 
killed more quickly in future – this is the basis of 
immunity. 

Erythrocyte

Lymphocyte

B-lymphocyte

T-lymphocyte

Antibodies

Toxins

Neutrophil

Macrophage

Phagocytosis
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Functions of blood

1. Transport

Oxygen is transported by the blood 
from lungs to tissues. It is carried by 
haemoglobin as a substance known 
as oxyhaemoglobin inside the 
erythrocytes.  Carbon dioxide is 
carried by the blood from tissues 
back to lungs. 

Nutrients are transported from the 
digestive system to all the cells of 
the body. Most nutrients like 
carbohydrates and amino acids are 
carried dissolved in the blood 
plasma. Fat soluble nutrients are 
carried by lipoproteins. There are 
two forms HDL and LDL. LDL 
cholesterol tends to cause deposits 
in the arteries and leads to heart 
disease.

Hormones such as adrenalin or 
oestrogen are carried from the 
specific gland that produces them to 
the target organs that they cause an 
effect in. 

Waste is produced by all cells of the 
body and needs to be removed from 
the body. One example is urea 
which is taken by the blood to the 
kidneys where it is removed as 
urine. 

2. Exchange 

From capillaries to tissueFrom tissue to capillaries

Carbon dioxide

Urea

Water

Hormones made here

Other waste

Oxygen

Amino acids

Glucose

Hormones

Water

Exchange in the lungs
The lungs are where gas exchange occurs. Oxygen diffuses from the air in the 
lungs into the erythrocytes in the blood capillaries making the blood 
oxygenated. At the same time carbon dioxide from the deoxygenated blood 
moves from the blood into the air in the lungs to be breathed out. 

Digestive 
system

Respiratory 
system

Renal system
Endocrine 

system
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Functions of blood

3. Maintenance of body temperature

Arterioles

Heat lost from skin

Role in distribution of heat in body:
Heat is not generated by the blood, it is produced as an effect of metabolism that goes on all 
cells of the body. Most heat, however, is produced by the liver. The blood distributes the heat 
around the body. When needed it can increase the amount of heat available to vital organs by 
reducing the amount of heat in parts of the body that are likely to lose heat like the hands, 
feet and skin in general.  

Control of body temperature in the skin:
Arterioles (small arteries) in the skin can contract (vasoconstriction) to become narrower 
restricting blood flow to the surface of the skin. This keeps the warmth deeper in the body 
where heat is less easily lost. This occurs when the external temperature is less than body 
temperature. The arterioles can also relax (vasodilation) to become wider and allow more 
blood to the surface of the skin where heat can be lost more easily. 

Importance of body temperature control:
Body temperature needs to remain within a range of 36.5° C to 37.2°C. It needs to be within 
this range so that the enzymes that control all the metabolism are able to work at their 
optimum temperature. If the body temperature gets too hot (hyperthermia) or too cold 
(hypothermia) organ damage and even death can occur. 

4. Preventing infection

Antigens:
Antigens are structures on the surface of all cells including our own 
cells. They are all different shapes. They are recognised by receptors 
on white blood cells. Some are recognised as our own so the white 
blood cells should leave those cells alone. However, if the antigen is 
not recognised as “self” the different types of white blood cell are 
stimulated to attack the cell which can include viruses, bacteria, fungi 
and even cancer cells

Lymphocyte

Lymphocyte

Cancer cell

AntigensReceptor

Pathogen

5. Blood clotting

Inactive platelets

Activated platelets

Soluble fibrinogen
Insoluble fibrin

Blood clot

Cut

Normal blood:
Normally the blood plasma carries soluble 
fibrinogen and small sections of cell made in 
the bone marrow called platelets. These are 
usually smooth and flow easily with the 
blood. 

After a cut:
In response to damaged tissue or hard objects 
such as glass, the platelets become activated 
by becoming spikey and the fibrinogen fibres 
are converted into insoluble fibrin fibres. 

The blood clot:
The fibrin fibres form a web which traps the 
spikey platelets and some red and white 
blood cells. The function of the clot is to close 
small tears in blood vessels and reduce blood 
loss. 
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Heart structure
Aorta

Pulmonary artery

Pulmonary vein

Left atrium

Bicuspid valve

Left ventricle

Septum
Apex

Inferior vena cava

Right ventricle

Tricuspid valve

Semi lunar valve

Superior vena cava

Right atrium

Component Details of structure and function

Atria There are two atria the right and the left. They receive blood from the vena cava veins and the pulmonary veins . The walls are 
made of myogenic muscle and are thin. Their function is to pump blood from the atria down into the ventricles. As the 
ventricles are directly below the atria, this does not require much force which is why the muscles are thin. The left and right 
ventricles are completely separate from each other. The right atrium contains deoxygenated blood whereas the left atrium 
contains oxygenated blood from the lungs. 

Ventricles The ventricles receive blood from the atria and pump it with considerable force into arteries. Because more force is needed 
the muscular walls  of the ventricles are thick. The right ventricle pumps deoxygenated blood to the lungs through the 
pulmonary artery. The left ventricle pumps oxygenated blood to the rest of the body through the aorta. Because more force is 
needed to pump blood to all parts of the body, the left ventricle walls are thicker than the right. The two ventricles are 
completely separated from each other by the septum. 

Vena cava 
vein

There are two vena cava veins. The superior returns deoxygenated blood from the anterior (top part) of the body while the 
inferior vena cava vein returns deoxygenated blood from the posterior (lower part) of the body. Both carry deoxygenated 
blood to the right atrium of the heart. 

Pulmonary 
artery

The pulmonary artery is connected to the right ventricle and carries deoxygenated blood from the right ventricle to the lungs
to remove carbon dioxide and pick up oxygen. The pulmonary artery is one of the few arteries to carry deoxygenated blood 
(the only other being the umbilical artery).

Pulmonary 
vein

The pulmonary vein returns oxygenated blood from the capillaries of the lungs to the left atrium of the heart. The pulmonary 
vein is one of the few veins to carry oxygenated blood (the other being the umbilical vein). 

Aorta The aorta is the biggest blood vessel in the body. It is an artery which means it carries blood away from the heart. It carries 
oxygenated blood from the left ventricle to the rest of the body, including the head – although it will branch off into smaller 
arteries on the way.  The blood in the aorta is at very high pressure due to the force generated by the contraction of the left 
ventricle 
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Heart valves
Pulmonary valve:
The pulmonary valves are a type of semi-lunar 
valve and are found at the base of the 
pulmonary artery. They lie flat against the walls 
of the artery when blood is being forced past 
them from the right atrium. However, if blood 
falls back the other way, they will cause the 
valves to open blocking the way back into the 
heart. They prevent back-flow of blood back 
into the heart. 

Tricuspid valve:
The tricuspid valve is a type of atrioventricular 
valve which is located between the right atrium 
and left ventricle. It consists of three flaps of 
tissue connected to the walls of the ventricle. 
Its function is to open out during ventricular 
systole (when the ventricles contract). This 
closes the gap between atrium and ventricle 
and prevents the backflow of blood from 
ventricle back into atrium ensuring the blood 
enters the arteries and leaves the heart. 

Aortic valve:
The aortic valve is the other semi-lunar valve 
found in the heart. It is located between the left 
atrium and left ventricle. It prevents backflow 
of the blood from the aorta back into the left 
ventricle. 

Bicuspid valve:
The bicuspid valve is also known as the mitral 
valve. It is the other atrioventricular valve found 
in the heart. It is similar in structure to the 
tricuspid valve but only has two flaps of tissue 
instead of three. Its function is to prevent the 
backflow of blood from left ventricle back into 
left atrium. Instead, the blood is forced into the 
aorta where it can travel all around the body 
carrying oxygen to where it is needed. 

Cardiac cycle 1. Atrial diastole:
Both atria relax, blood fills the 
atria from the veins. 

2.. Ventricular diastole:
Atria contract, atrioventricular 
valves open, blood forced 
down into ventricles. 

3. Atrioventricular 
valves close:
Increased pressure in ventricles 
cause atrioventricular valves to 
shut. 

4. Ventricular systole
Ventricles contract, semi-lunar 
valves forced to open to allow 
blood past. 

5. Semi-lunar valves 
close
Increased pressure in aorta and 
pulmonary arteries force semi-
lunar valves to close
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Heart conduction system

Sinoatrial node (SAN):
The SAN is located in the wall of the right atrium. 
It is made of specialised muscle cells which can 
generate impulses. These impulses spread along 
the walls of the atria causing them to contract. 
The impulses cannot pass directly into the 
ventricles because of a layer of tough connective 
tissue. 

Atrioventricular node (AVN):
The AVN picks up the impulse that originated in 
the SAN and passes it into the septum via the 
bundle of His. This structure causes a delay which 
allows the atria to completely contract and empty 
before the ventricles contract. 

Bundle of His:
The bundle of His is made of specialized 
conducting fibres known as Purkinje fibres. The 
bundle travels down the septum and splits into 
two carrying the impulse with it to the apex of the 
heart. 

Purkinje fibres:
Purkinje fibres spread out once they reach the 
apex of the heart so branches run throughout the 
ventricle wall muscle. The impulse run through 
the Purkinje fibres stimulating the ventricles 
muscles to contract. Because the fibres spread 
out from the bottom, they cause the ventricles to 
contract from bottom up, ensure blood is forces 
up into the arteries. 

Heartbeat is generated within the heart itself by the sinoatrial node (SAN). This sends regular impulses along the walls of both atria causing them to 
contract and push blood into the ventricles. The impulse cannot pass down directly into the ventricles due to a layer of fibrous tissue between the atria 
and ventricles. Instead, the impulses trigger the atrioventricular node (AVN) which sends impulses down the middle of the septum along the bundle of 
His. Once at the apex of the heart, the bundle of His branches into Purkinje fibres which extend into the walls of the ventricles. Impulses travel along the 
fibres and stimulate the walls of the ventricles to contract. 

Electrocardiogram (ECG) traces

P

Q
S

T

R ECG trace:
An electrocardiogram measures the electrical activity in the heart. It detects 
changes in membrane potential of the specialist muscle cells during the cardiac 
cycle. They are used in the health profession to detect problems with the heart 
known as arrhythmias. 
The P wave represents depolarsiation of the atria as the atria begin to contract. 
The QRS complex represents the beginning of the contraction of the ventricles.
The T wave represents repolarization of the ventricles after their contraction.
Atrial repolarization occurs at the same time as the QRS complex but, due to it 
being smaller, it cannot be seen. 

Arrhythmia A normal ECG trace has regular patterns of P, QRS and T waves with the expected 
PR interval of between 120 and 200 milliseconds and the expected ST interval of 
between 80 and 120 milliseconds. 

A rapid heartrate is known as tachycardia – over 100 beats per minute when the 
person is at rest. The P waves are evenly spaced but are closer together than in a 
normal ECG trace. 

Bradycardia is a slow heartbeat – under 60 beats per minute. The P waves are still 
evenly spaced but are further apart than normal. 
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Characteristics of blood vessels

Endothelial 
layer

Thick elastic 
layer

Thick smooth 
muscle

Narrow lumen

Blood at high 
pressure

Artery

Vein

Semilunar 
valve

Thin elastic 
layer

Thin smooth 
muscle

Wide lumen

Blood at low 
pressure

Arteries - structure and function:
Arteries take blood away from the heart . The force of the heart on the blood 
means that arteries are under high pressure. They have thick layers of elastic tissue 
so that they can expand when pressure increases following a beat of the heart 
(systole) and then recoil while the heart relaxes (diastole). This recoil helps to push 
the blood further along the vessel. The stretch and recoil of the arteries is what is 
felt when a pulse is taken. The endothelial layer helps reduce friction to ensure the 
blood flows smoothly. The muscles are thicker in arteries than veins and help the 
vessel withstand the high pressures. They can also contract (vasoconstriction) to 
restrict blood flow to a particular area or relax (vasodilation) to allow more blood 
flow to the area.
Arteries branch into smaller arteries and then into arterioles. Arterioles are very 
small arteries with a diameter of about 30 micrometres.

Veins - structure and function:
Veins carry blood that has already been through tiny capillaries which are so small 
that blood cells have to pass in single file. Consequently, by the time the blood gets 
to the veins the pressure is very low. To prevent backflow of blood, semilunar 
valves extend from the endothelial layer. They work like the semilunar valves in the 
heart. Because of low pressure the veins do not need to expand and recoil so they 
have thin elastic and muscle layers. The lumen of the vein is wider than that of the 
artery and tends to be more oval in shape. Having a large lumen reduces the 
resistance on the blood allowing it to flow more easily.  Due to the low pressure and 
the need to return the blood to the heart, the body relies on the contraction of 
skeletal muscle to squeeze the contents of the vein. Of particular importance for 
this is the calf muscle. When the calf muscle contracts, it squeezes the veins which 
pushes the blood. The blood can only go in a direct towards the heart because of 
the semilunar valves.

Capillaries

Capillaries - structure and function:
The function of capillaries is to allow exchange of substances 
between blood and tissues. Examples include oxygen and 
nutrients from the blood to the tissues and carbon dioxide and 
other waste products from the tissue to the blood. To allow 
this exchange it must be easy for the substances to diffuse 
into or out of the blood. Consequently, capillary walls are one 
cell thick and are made of squamous endothelial cells which 
are very thin. This reduces the diffusion pathway allowing 
rapid diffusion of substances. Furthermore, small gaps 
between endothelial cells also aid diffusion. The capillaries are 
small so the red blood cells must pass very close to the 
capillary walls further reducing the distance oxygen has to 
travel. Fluid from the blood plasma will also leave the 
capillaries to become tissue fluid. 

Squamous 
endothelium

Wall one cell 
thick

Blood at very 
low pressure

Very narrow 
lumen
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Formation of tissue fluid and lymph

Osmosis definition:
Osmosis is the movement of water molecules through a partially permeable membrane down 
the concentration gradient of water. The water moves from a region of high water 
concentration (low solute concentration) to a region of low water concentration (high solute 
concentration) until equilibrium is reached. A concentrated solution is said to have a high 
osmotic pressure and it draws water to it by osmosis. 

solutewater

Blood plasma:
Blood plasma consists of water with dissolved 
substances. It contains nutrients like glucose 
and amino acids. It contains enzymes and many 
proteins including fibrinogen. It is the blood 
without the blood cells. It also contains salt. 

Tissue fluid:
Tissue fluid is very similar I composition to 
blood plasma, but it does not contain the blood 
cells. Because it contains the substances 
needed by the cell like nutrients and dissolved 
oxygen, it helps carry these substances from 
the blood to the cells. 

Lymph:
Lymph is the fluid that comes from the tissue 
fluid and trains into the lymphatic system. It 
contains more waste that has come out of the 
cells and less nutrients. 

Summary of formation of tissue fluid and lymph:
Fluid is forced out of the arteriole end of the capillaries by hydrostatic 
pressure and becomes tissue fluid which surrounds the cells of the tissue. 
Substances dissolved in the tissue fluid diffuse into the cells and waste 
products diffuse out into the tissue fluid. Some of the tissue fluid moves 
back into the venule end of the capillary by osmosis. This is possible 
because the venule end of the capillary has a high solute concentrations 
and therefore osmotic  pressure is high. This is partly due to the proteins 
that remain in the blood vessel.  Some fluid drains into the lymphatic 
vessels to form the fluid known as lymph. This will drain into bigger 
lymphatic vessels. It will eventually rejoin the blood close to the heart.

Lymphatic system:
The lymphatic system is a series of vessels 
similar to blood vessels. However, the 
lymphatic system does not have a pump like 
the cardiovascular system. The lymphatic 
system is very important in draining excess 
fluid from the tissues. If drainage does not 
occur efficiently lower parts of the body 
swell – known as oedema. 

Partially 
permeable 
membrane

Capillary

Lymphatic vessel

Arteriole Venule

Tissue fluid

[Lymph]

Hydrostatic pressure

Water moves by: 
hydrostatic 

pressure
Water moves by: 

Osmosis

Hydrostatic pressure high at arteriole end 
because:
The blood is at high pressure in the arterioles due to the 
strong pump of the heart.

Hydrostatic pressure low at venule end 
because:
Most of the fluid has drained out, blood cells have to pass 
through single file. All reduces the pressure. 

Return



Hypertension

Systolic pressure:
Systolic pressure is the high reading 
when blood pressure is measured. It 
corresponds to when the ventricles of 
the heart have contracted. This 
increases the pressure on the walls of 
the arteries. 

Diastolic pressure:
Diastolic pressure is the lower of the two 
measurements when blood pressure is 
taken. It corresponds to when the 
ventricles of the heart are relaxed. 

Reading Meaning

140/90 mmHg + Hypertension

120-140/80-90 mmHg Pre-hypertension

90-120/60-80 mmHg Ideal range

70-90/40-60 mmHg Low blood pressure

Impact of high blood pressure:
Increased risk of stroke as high blood 
pressure can burst blood vessels in the 
brain causing a bleed which kills brain 
cells. 
Increased risk of heart attack as the high 
blood pressure damages blood vessels 
making it more likely that atherosclerosis 
will develop.
Can lead to kidney disease as the high 
blood pressure damages the delicate 
kidney tubules. 

Age

Family history

Being overweight

Lack of exercise

Smoking

High salt diet

Diabetes

Kidney disease

Lifestyle changes:
Patients are encouraged to lose weight, reduce 
fat and salt content in diet and take up 
exercise. They should also stop smoking and 
reduce alcohol intake. It will also help to take 
steps to reduce stress and ensure they get 
enough sleep. 

High alcohol intake

Stress

ACE inhibitors:
ACE inhibitors reduce the effectiveness of 
angiotensin converting enzyme which converts 
angiotensin 1 into angiotensin 2 which 
increases blood pressure in a number of ways. 
If the enzyme is stopped from working this 
hormone that causes increased blood pressure 
is not made so blood pressure should be 
lower. 

Blood pressure readings:
As there are few symptoms, it is important to 
regularly take blood pressure readings to 
ensure the blood pressure is not increasing 
and monitor whether treatments are working 
or need to be altered. 

Sphygmomanometer

What is hypertension:
Hypertension is high blood pressure. Most 
people do not get symptoms and only find 
they have high blood pressure when they 
have it tested routinely at the doctor’s. It 
can cause a lot of problems and so should 
be treated as soon as possible. 

Risk factors:

Monitoring and treatment:
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Coronary heart disease Coronary arteries:
The coronary arteries run from the base of 
the aorta and supply the heart muscle itself 
with blood to give them nutrients and 
oxygen and remove waste. If this gets 
blocked it can lead to heart disease and heart 
attacks. 

Atherosclerosis:
Atherosclerosis is the build-up of fatty deposits in the walls of the arteries. They narrow the lumen of the arteries making it harder for blood to pass 
through. In some cases, the blood vessel can block altogether. If this happens the tissue supplied by this vessel will die. If this happens in the heart, it will 
lead to a heart attack. 

Symptoms of heart disease:
Fatigue
Shortness of breath
Fast heartbeat
Nausea
Pain in chest
Angina 
Heart attack

Angina:
This is chest pain caused when not enough 
oxygen gets to the heart muscles. It is usually 
experienced after a period of exertion. It is 
not life threatening in itself but is an 
indication of heart disease and greater risk of 
heart attack. It can be relieved by 
medication. 

Heart attack:
The medical term for this is myocardial 
infarction and is when the blood supply to 
the heart is blocked – usually by a blood clot. 
Not all heart attacks are fatal, but all are 
medical emergencies. Symptoms include 
shortness of breath, chest pain which may 
start in the arms, back or jaw.

Age:
The risk of heart disease increases with 
age as there has been more time for 
atherosclerosis to develop. 

Gender:
Both genders are at risk of coronary heart 
attacks but statistically men are likely to 
have a heart attack earlier in life than 
women. In old age, the risk of heart 
disease equalizes. 

Lifestyle:
Smoking, drinking, being overweight, a 
diet high in unsaturated fats, and not 
getting enough exercise all increase the 
risk of developing heart disease.  

High cholesterol:
There are two types of cholesterol – high 
density lipoprotein (HDL) and low density 
lipoprotein (LDL). LDL cholesterol is 
associated with the formation of plaque in 
the arteries (atherosclerosis) whereas HDL 
cholesterol can actually lower the 
incidence of atherosclerosis. Some people 
have naturally high levels of LDL 
cholesterol and may need to be treated 
with medication. 

Genetics:
People who have close family members 
with heart disease are more likely to 
suffer from it themselves. 

Other conditions:
People with high blood pressure are more 
likely to suffer from coronary heart 
disease because the high blood pressure 
damages the blood vessels encouraging 
the development of atherosclerosis. 
People with diabetes are more at risk of 
developing coronary heart disease. 

Risk factors:

Coronary 
arteries
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Medical treatment:
Patients are likely to need to take a lot of 
daily medication to treat their condition 
some of which will have unpleasant side 
effects. Surgery will cause pain and scarring. 

Impacts:

Monitoring:

Social:
Lifestyle changes may mean that patients 
may not be able to engage in the social 
activities that they used to. They may also 
lack energy which will affect their social life. 
They may also not be able to continue with 
their job and will lose social contact as a 
result of that.  

Emotional:
Having a heart attack can be a very 
frightening experience with the constant fear 
of having another one. The changes, which 
may include having to give up a career, will 
have a big emotional impact. 

Angiogram:
An angiogram is a type of X-ray involving a 
special dye to highlight the blood vessels. 
This can be used to check whether coronary 
arteries are getting narrower over time. 

ECG:
An electrocardiogram can be used to detect 
whether a heart attack has just taken place. 
More detailed investigations will be needed 
if much time has passed between heart 
attack and ECG. It can also be used to detect 
other abnormalities including ventricular 
fibrillation which is when the ventricles are 
not contracting rhythmically in which case a 
defibrillator will be needed. 

Angioplasty:
This is where a balloon is inserted into the 
blocked artery to push it open and allow 
blood to pass through it again. To keep it 
open for longer periods a stent (wire mesh) is 
often inserted. 

Coronary bypass:
This is where the blocked coronary artery is 
bypassed with a grafted artery from 
elsewhere in the body (often the chest). This 
allows blood to flow to the muscles of the 
heart that were supplied by the blocked 
section. 

Medication:
May include ACE inhibitors to lower blood 
pressure, nitrates to relax blood vessels to 
make them wider, statins to lower LDL 
cholesterol to reduce the size of atheromas
and anticoagulants which make the blood 
less likely to form clots. 

Blood tests:
Blood tests are used to monitor cholesterol 
levels to see whether cholesterol lowering 
medication is working. It can also detect 
other fats, proteins and sugars in the blood 
which may indicate other conditions. 

Lifestyle changes:
Can include:
Giving up smoking and drinking
Increasing physical activity
Healthy diet
Getting more sleep

Treatment:
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Sf1. What is the name of the circulatory system that takes deoxygenated blood to the lungs?

__Pulmonary circulation_________________________________________________________________________________________________

2. What process do neutrophils and macrophages carry out? __Phagocytosis _____________________________

3. Which specific blood cell produces antibodies? __ B-lymphocytes ____________________________________

4. List five functions of the cardiovascular system.

__Transport, exchange, maintenance of body temperature, infection prevention, clotting _________________________________

5. Name a vein that carries oxygenated blood.  __Pulmonary or umbilical veins _____________________________

6. Which ventricle is part of the systemic circulation?   __Left _______________________________________

7. Where is the bicuspid valve and what is its function?

__Between left atrium and left ventricle. It prevents backflow of blood from ventricle back into the atrium______________________

8. What is the function of the Purkinje fibres?  

__To spread the impulse along the walls of the ventricles from the apex of the heart causing them to contract from bottom up __________

9. What does the QRS complex represent in an ECG trace? 

__Contraction of the ventricles_____________________________________________________________________

10. Give two differences in structure between veins and arteries.

__Arteries have thicker walls and narrower lumens. Veins have semi-lunar valves_______________________________________

11. Give two features of the capillaries that make them excellent for exchange of substances.

__Walls one cell thick, walls made of squamous epithelium – thinnest type of cell, narrow so blood has to slow down_________________

12. Name the methods used by water to move a) out of the capillaries  b) back into capillaries

__a) hydrostatic pressure     b) osmosis _______________________________________________________________

13. What do ACE inhibitors do?

__Lower blood pressure _________________________________________________________________________

14. What is the name of the build-up of plaque in arteries as seen in coronary heart disease?

____ atherosclerosis __________________________________________________________________________

15. What does an angioplasty aim to achieve?

___ to open up an artery that is becoming narrowed by atherosclerosis ____________________________________________

Test your knowledge
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