
Biology Double Award Unit 4 – Topic 6 Disease, Defence & Treatment 
 
GCSE Exam Specifications: 
 
Topic 6 Revision 

completed 

Higher tier content is written in bold  

(a) the harmless nature of most micro-organisms, many performing vital functions; 
some micro-organisms called pathogens, cause disease 

 

(b) the fact that pathogens include micro-organisms such as bacteria, viruses, protists 
and fungi; the basic structure of a bacterial cell and virus 

 

(c) the types of organisms which can cause communicable diseases: viruses, bacteria 
and fungi; the means by which they can be spread: by contact, aerosol, body fluids, 
water, insects, contaminated food 

 

(d) the means by which the body defends itself from disease: intact skin forming a 
barrier against micro-organisms; blood clots to seal wounds; phagocytes in the blood 
ingesting micro-organisms; lymphocytes producing antibodies and antitoxins 

 

(e). an antigen as a molecule that is recognised by the immune system; foreign 
antigens triggering a response by lymphocytes, which secrete antibodies specific to 
the antigens; the function of antibodies 

 

(f) how vaccination can be used to protect humans from infectious disease; the 
factors influencing parents in decisions about whether to have children vaccinated or 
not 

 

(g) the fact that a vaccine contains antigens derived from a disease-causing 
organism; how a vaccine will protect against infection by that organism, by 
stimulating the lymphocytes to produce antibodies to that antigen; how 
vaccines may be produced which protect against bacteria and viruses 

 

(h) how after an antigen has been encountered, memory cells remain in the body 
and antibodies are produced very quickly if the same antigen is encountered a 
second time; how this memory provides immunity following a natural infection 
and after vaccination; the highly specific nature of this response 

 

(i) the fact that antibiotics, including penicillin, were originally medicines 
produced by living organisms, such as fungi; how antibiotics help to cure 
bacterial disease by killing the infecting bacteria or preventing their growth but 
do not kill viruses 

 

(j) how some resistant bacteria, such as MRSA, can result from the over use of 
antibiotics; effective control measures for MRSA 

 

(k) how some conditions can be prevented by treatment with drugs or by other 
therapies 

 

(l) how new drug treatments may have side effects and that extensive, large scale, 
rigorous testing is required; the associated risks, benefits and ethical issues involved in 
the development of new drug treatments, including the use of animals for testing drugs 
and whether this is superseded by new technologies 

 



 
Micro-organisms 

Microorganisms include bacteria, viruses and fungi.  Many 

microorganisms are harmless and many are essential for the 

body to function effectively e.g. the bacteria in the human 

digestive system.   

 
Some micro-organisms called pathogens, cause disease.   
 
Pathogens include types of bacteria, protists and fungi. 
 
 
Bacteria 

 Consists of cytoplasm, cell membrane and a cell wall. 

 Bacterial cell walls are made of murein 

not cellulose (in plant cells)  

 Flagella may be present which are 

used for movement 

 DNA is free – there is no distinct nucleus 

 Bacteria reproduce by dividing into two to form a clone (asexual reproduction) 

 

Viruses 

Viruses are smaller than bacteria. 

 They consist of a protein coat (called a capsid) surrounding a small number of genes – this is 

the genetic material (either DNA or 

RNA).   

 They can only reproduce inside a 

host cell.  

 

 



What is a communicable disease? 

A communicable disease is one that is spread from one person to another through a variety of 

ways that include: contact with skin, blood and bodily fluids; breathing in an airborne virus 

(aerosol), by being bitten by an insect, eating contaminated food 

 

How do these communicable diseases spread? 

How these diseases spread depends on the specific disease or infectious agent. Some ways in 

which communicable diseases spread are by: 

 

physical contact with an infected person, such as 

through  

- touch (staphylococcus),  

- contact with blood/ body fluids (HIV, hepatitis B) 

 

contaminated food (salmonella, E. coli),  

 

contaminated water (cholera);  

 

insect bites (mosquito-malaria) 

 

airborne- -  breathing in an airborne microbe, such as tuberculosis or measles. 

 

 

 

 

 

 



How does the body defend itself against disease? 
 

 

 

 

 

 

 

When our skin is intact and not broken, it forms a barrier against infection by 

microoorganims– when it is cut, then this allows pathogens to enter and other defence 

mechanisms need to be activated.  

 

Defence Mechanisms in the body 

 Blood clots seal wounds to prevent entry of 

microbes.  

 

 

 

 

 

 

 

 

 

 

 

 



  White blood cells in the blood help to 

defend the body against microbes by  

1. Ingesting bacteria (phagocytosis) (right) – 

the white blood cell (phagocyte) engulfs the 

bacterium and uses enzymes to digest the 

bacterium. 

 

 

 

 

 

 

 

2. Producing antibodies 

which inactivate 

particular bacteria or 

viruses. Antibodies are 

specific proteins which 

recognize ‘foreign’ 

molecules or antigens – the antibodies attach and label the cell or molecule for destruction 

 

3. Producing antitoxins which counteract the toxins released by bacteria.   

 

The community of microorganisms on the skin, the skin flora, make it difficult for 

pathogens to become established 

Pathogens that enter the body must also compete with the body’s natural population of 

microorganisms 



 
What happens when we encounter an antigen? 

 

 

 

 

 

 

 

 

1. An antigen is a molecule that is recognized by the immune system; foreign antigens 

trigger a response by lymphocytes. The lymphocytes divide rapidly and form clones 

(genetically identical cells). 

3. These cells secrete antibodies specific to the antigen that is present  

4. The antibodies attach to the foreign antigen and ‘label’ it for destruction –(remember that 

antibodies are specific to one type of antigen) 

5. Antibodies eventually cause the destruction of the cells bearing the antigen, often by activating 

other white cell to undergo phagocytosis of the labelled antigen 

 

 

 

 

 



How do vaccinations protest us from infectious 

diseases? 

 

 A vaccine contains antigens or parts of antigens 

from a disease causing organism  

 Vaccines generally use ‘non-active’ 

microorganisms, antigens or parts of antigens to 

stimulate an immune response.  

 

 

 When the antigen in the vaccine is injected into the 

body, this stimulates the production of antibodies from 

white blood cells called lymphocytes. 

 The antibodies are specific to the antigen.   

 The antibodies bind to the antigen and label it for 

destruction, often by phagocytosis 

 

 Memory cells remain in the circulation to provide a 

rapid response if the specific antigen is encountered 

again.   

 If the antigen re -enters the body, memory cells 

stimulate the rapid production of antibodies. 

 

Vaccines generally use ‘non-active’ microorganisms, antigens or parts of antigens to 

stimulate an immune response 

Vaccines may be produced which protect against bacteria and viruses. 

 



Overview of antibody / antigen interactions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



What happens after the antigen has been removed from the body? 

 

 After the infection has been 

cleared from the body, memory 

cells remain in your blood which 

can produce antibodies very 

quickly if the antigen appears in 

the body again. 

 These memory cells provide 

immunity following a natural 

infection and after vaccination.  

 The response is highly specific to 

the antigen involved. 

 The specific response is relatively slow if the body has not previously encountered the 

relevant antigen whereas antibodies are produced very quickly and in large numbers if 

the same antigen is encountered a second time. 

 

This rapid response to an antigen when encountered for a second time is illustrated in the 

graph above.   

 The initial response is slow when the antigen has first been recognised (primary 

response).   

 Once memory cells have been produced at the end of the primary response, the next time 

the antigen is encountered, (secondary response) the response is rapid, antibodies are 

produced at a much higher concentration and the antigen is normally removed from the 

body without infectious symptoms being observed. 

 

You need to be able to explain this graph 



Can we vaccinate against all infectious diseases? 

 Most people suffer from measles only once, but suffer from 

influenza (flu) many times during their lives.  

 Why is this the case?   

 The difference here is in the structure of the infectious agent, the 

structure of the measles virus rarely changes so the memory cells 

produced after immunisation will recognize and destroy the virus whenever it is encountered, 

even if it has been many years since the immunisation.  

 The flu virus mutates rapidly giving rise to new strains which have not been encountered and 

are not recognised as foreign and so immunity has not developed.  

 

Are there any issues associated with vaccination? 

 The media and public opinion has sometimes 

influenced parents’ decisions about having their 

children vaccinated.  

 Any vaccination program needs to have sound scientific evidence for its effectiveness.  

 Vaccination has been proven to be very successful in the reduction and in the case of 

smallpox the worldwide eradication of many diseases.   

 However, the issue of vaccination raises dilemmas for individuals and for society. Some 

vaccination programmes have been linked to side effects particularly in children e.g. the 

problems associated with the MMR vaccination.  

 Parents need information to allow them to make informed choices about whether to have 

their children immunised.  

 
Examples of vaccines = MMR, HPV and influenza   

Research these vaccines and consider whether there have been any issues with these 

vaccines and public opinion. 



Antibiotics 

 Antibiotics were originally medicines derived from 

living organisms e.g. Penicillium is a fungus used to 

produce penicillin. 

 Antibiotics help to cure bacterial disease by killing 

the infected bacteria or preventing their growth 

 The clear areas on the plate show how bacteria growing on the plate have been killed by the 

antibiotics e.g. penicillin present in the discs.   

 The larger the clear area, the more effective that 

antibiotic is against the growth of the bacteria 

 Antibiotics are not effective against viruses, because 

viruses live inside the host’s cells and so an antibiotic cannot 

reach them. 

Antibiotics are now often chemically modified and so are semi-synthetic or synthetic 

• Over use of antibiotics 

can result in the evolution of 

‘super-bugs’ like MRSA, 

which are resistant to 

antibiotics. 

• MRSA is spread by direct 

contact with a person who 

has the infection, or is carrying the bacterium on their skin. 

• Thorough cleaning of the hands and thorough cleaning and disinfecting surfaces in hospital wards, use 

of alcohol gels and MRSA screening can control the spread of MRSA. 

 

Resistance to antibiotics is now more common in bacteria as antibiotics are prescribed for infections more 

often than in previous years plus antibiotics are routinely given to animals in animal feed to improve their 

overall health and yield. 



What is health? 

Health is defined as ‘a state of physical and mental well-being’ 

What causes ill health? 

 Diet – balanced diets contain the correct proportions of all the seven food groups.  If certain 

nutrients are missing from the diet, deficiency diseases can result, e.g. lack of iron results 

in anaemia, lack of vitamin C may result in scurvy.  Prevented by a balanced diet or taking 

supplements 

 Living conditions – lack of clean water puts individuals at high risk of contracting cholera or 

dysentery. Lack of a suitable shelter increases the risk of hypothermia.  Poor sanitation 

may cause bacterial infections such as E.coli.  Prevented by access to clean water and 

good hygiene 

 Contact with infection – Medical equipment not sterilised and contaminated drug/blood 

products may all increase the risk of infections such as MRSA, Hepatitis C and HIV.  

Prevented by equipment being sterilised and good hygiene 

 Genetics – Certain conditions that affect health may be inherited from your parents e.g. 

cystic fibrosis and some genes may give a greater chance of developing certain diseases 

e.g. some cancers 

 

How can ill health be treated? 

 Drug treatment – antibiotics for bacterial infections, antiviral 

drugs to interfere with virus replication and vitamin/mineral 

supplements for diet deficiency conditions 

 Vaccination – many diseases are now routinely vaccinated 

against – smallpox has been eliminated from the world 

population as a result of vaccination 

 Gene therapy – (see topic 4 – Variation) 

 

New drug treatments 

 May have side effects – all druge may have side effects.  New drugs, including medicinal 

drugs, may cause side –effects that do not show up until lots of people use them 

 Extensive, large-scale testing is required 

 Some treatments may involve risk-benefit assessments where the benefit of having the 

treatment needs to be balanced with the risk of potential side-effects from the treatment 

itself. 

 

 



Ethical Issues with drug treatments  

 Some drugs are very expensive and do not provide a cure – they only prolong the life of 

the patient and if money is used on this drug then it cannot be spent on other 

treatments or therapies. 

 Some drugs only show a response in a small number of people and so some people 

might take a drug which has no effect on their condition 

 Newer versions of drugs that have been developed by drug companies may be much 

more expensive but not much more effective than the original version 

 

Are there ethical issues involved with these treatments 

Many treatments that are used routinely today have been tested on animals.   

You need to consider the arguments for and against animal testing –  

 

Alternatives to animal testing – 

Using tissue culture of animal cells, computer models, computer programs using statistics to 

investigate diseases in humans 

 
 
 
 
 
 
 

For 

 many vaccines have been discovered 

through animal experiments (diphtheria, 

whooping cough, rubella, polio and 

distemper in cats)  

 better understanding of human and 

animals can be discovered through 

testing  

 testing on animals is seen as better than 

testing drugs etc. on thousands of 

humans.  

 scientists have to be licensed to carry out 

animal research 

Against 

 experiments on animals for cosmetics are 

no longer needed  

 testing on animals does not help as the 

results on animals are not necessarily the 

same as on humans  

 alternatives to testing on animals: tissue 

culture of animal cells can be used and 

also computer models 

 may cause suffering to the animals 


